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| NHI Bl TORS TECHNI CAL FI ELD OF THE | NVENTI ON The
WO nyvet33en rel ates to inhibitors of RNA dependeat/CRMA4/000018
pol ynerases, particularly ® those, viral polynerases
within the Flaviviridae famly, nore particularly to
HCV pol yneri se. BACKGROUND OF THE | NVENTI ON About
30, 000 new cases of hepatitis Cvirus (HCV) infection
are estimated to occur 10. in the United States each

year (Kolykhal ov, A AnraAMPOIYMERKSE IRAIBIFORRE, S. M ;
Rice, CM; 2000; J. Virol.. 74.: 2046-2051). HCV is

not easily cleared by the hosts' inmunol ogi cal
def ene@smicASrEBS Y At R0ERRoN t he peOp' e infected with
HCV become chronically infected. of these

per siT8€ éyenti ielatesiadntykitans of RINA@ﬁp@ gnt RNAgpolymerases, particularly

dssegrRe vlré‘lcdd%héiﬂséé' vl’an‘PPﬁxb%é\ﬂﬂruJé%H’éhﬂ}? %ralpaﬁlcunany to HCV
.carci noma (Hoof nagle, J.H ; 97, 15 Hepato ogy 26:

15S- Qewrasﬁahere are an estl rrat ed 170 m | 1ion HOV
carriers world- w de, and HCV-associ ated end- st age
l'iver. di sease is now the | eading cause. of |iver

t r an$SPCEARAYNDAF THEINVEWTION; t ed States al one, hepatitis

C i s AbBSIEYIS00N &y Ed¥esDf ROPAtHiS C ﬂ:@sQQ@Wﬁﬁédﬁ%n @F@é@iﬂéﬁed to occur
Wt hout effective interventian, i S expec

18 mhﬁwltpﬂ Stafes ﬁ%@&vefo('%vk@eloye%fs M”Pﬁ'é?» K Fongione, § M. Rice,

vaccigng.; 200@r VER. TaC04a0eN | ATy 18%%@4.(96@@% by the hosts'
treat nent of chrom cally infected patien

th

i nt efM@HBROGFaldfRACEEASIMEMERS §] 'ﬁﬂgfhﬁl H?C’Plae "ﬂfﬁéteé Ayip HCV become
curr %ﬁidnldbafwmféé‘b@d B C?Wesekiié?]aéténtggi/fébt?ﬁﬁé&eﬁﬂt in chronic liver

' ?EIStngig,ggl . se r@?q?_updo rﬁégl?ésq%e - aqglgr c%r%ngr%%-@oofngala J.H.; 1897;
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931- %fle LThElnektd‘ﬁ) tvi200kagy ;Therek o, vacBndlts piéuemeICV infection.
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20b1 FamiaPact gt ¢r S inlcapsrin RIS Qaen B W )nterfaron s ngprteron and
HCV cmaﬂ'mstasthebn@ chaan@lycawmwedalmbragy,fouaiﬁed(iéﬁ‘é)a sf¥tained response
flank b ' _non-transl egio S o
e e i Bt otkesBe b BNtk B S8e T Wbt e 77757, and
f unctReidhzrd O.a1Schvdres, RaJ Wlellémsmeflsa@rﬂtl-vepasdkbgy 4601088414 1S%).
i ndependent translation initiation (Lenon, S. H;

Honda, M ; 1997; -Semin. Virol. 8:
25 HCV belongs to the family Flaviviridae, genus hepacivirus, which comprises three

genera of small enveloped positive-strand RNA viruses (Rice, C.M.; 1996;
“Flaviviridae: the viruses and their replication”; pp. 931-960 in Fields Virology, Fields,
B.N.; Knipe, D.M.; Howley, P.M. (eds.); Lippincott-Raven Publishers, Philadelphia
Pa. *). The 9.6 kb genome of HCV consists of a long open reading frame (ORF)

30 flanked by 5’ and 3’ non-translated regioné (NTR’s). The HCV 5’ NTR is 341
nucleotides in .length and functions as an internal ribosome entry site for cap-
independent translation initiation (Lemon, S.H.; Honda, M.; 1997; Semin. Virol. 8.
274-288). The HCV polyprotein is cleaved co- and post—tranélationally into at least
10 individual polypeptides (Reed, K.E.; Rice, C.M.; 1999; Curr. Top. Microbiol.

35 Immunol. 242: 55-84*). The structural proteins result from signal peptidases in the N-



274-288). The H,CV polyprotein is cleaved co- and

post-translationally into at |east 10 individual
w@olngpesi des (Reed, K E.; Rice, CM; 1999; QCT/CATmR/O000018

M crobiol. 35 Inmmunol. 242:255-84*). The structural

proteins result from signal peptidases in the N WO

2004/ 065367 PCT/ CA2004/ 000018 2 term nal portion of

the polyprotein. Two viral proteases nediate

downstream cleavages to produce non-structural (NS)
pr ot termisak pastiort of e PelyPratein ohwo vital protedsestrdigtedornsiream

- 1 Pl igaes srobis tbriiRIR RSN BRReihd haFungid Adtomponents of

hal f of e NNterm one-t
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saneaRPihkiNErRAinaNsTR-Rird %f ﬁ@@ 38 %a%é‘&fse% %fs%léﬁvbge Qgt'ﬁr@'r\fmle site.

of the NS3-4A serine protease that” cleaves a _
down5he 8aime spities of R aigorencadsrine oatairidomainef thesHSBsAA serine

hi ghhstee@s Wt%%@v@é@ﬁ&&tdo‘vﬁgtré&ﬁ lsREE STheVe: H?mmal two-thirds of NS3 is
RNA- bi ndi ng, RNA-sti nul at ed Pase
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nwi ENHGOBsarYes ameagst wﬂwgwswgwmg NRbAxstimutated

IOhOSNﬂTP%éNaﬂU RNK 8nviRh&iflg biiles. m@@?nsas %dttrkaeNssA
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Vi T 0B,M.7Rice?04%; 20681 %), Virdhe4dmael et of new and
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virus-specific functions essential for replication are
t he The deaslbprasitiov aew ah@epécuﬁ@éntﬂﬁcdrtte@trdmeismﬁgﬁrpnonty, and
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WO 01/85172 and WO 02/04425 report inhibitors of NS5B proposed for treatment of
25 HCV.



SUMVARY OF THE INVENTION It is therefore an object of

the invention to provide a novel series of conpounds
whanies3gnod to very good inhibitory activity BQBCAS104/000018

HCV pol ynerase. Further obj®cts of this invention

arise for the one skilled in the art fromthe

follow ng description and the exanples. In a first

aspect of the invention, there is provided an isoner,

enanti omer, diastereoi soner or tautonmer of a

conp SUMMARY ©pITAE MNVERTIORY fornmula |: 10 Sp Y M1 A M

Rz Z, B.M I B d
the Sierasbisriotieck ot BiiiaBion £ proic ainabelseria of compounas
C- at basing gepd Eeweny goad idhiblidrg abvitg agaidst HEV-pohaiaesR a
C-atomand a NNatomrepresents a 15 single bond, the

group -C(=Y')-Z is covalently linked to either M or 4
VB, Wrther abfRkds of 1B ilviéntion Afse fohttie ametskliled kreifletadt fidin the following

CR5, deQ@Fé):tl ?ﬁ%?p 2{% n additi on one or two of the

groups s MZ MB and M4 may al so be N,
Wi th the proviso that the group M2 or M3 to which

ol 06 5 BB Pty B 0 S

2 or distaneisQoe ¥a586TeRTE @AGHHORPALBnted by formula I:

10
Sp
. l M1 Y1
A e
Rz__('\ I o V4
B” “~m*

R 0
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
15  single bond, '

the group ~C(=Y")-Z is covalently linked to either M? or M?,

M'is CR*,
20 M2 or M?, when not linked to —G(=Y")-Z, is CR5, =
M* is CR*,

and in addition one or two of the groups selected from M*, M?, M® and M* may also
be N, with the proviso that the group M? or M® to which —C(=Y")-Z is linked is an C-
.25 atom,

Sp is a spacer group selected from ~(CR¥'R*)—, wherein
k1is1,20r3;



4 R51, R52 are independently H, (CL.6)alkyl,

(C3_7)cycl oal kyl or (Ci1-3)alkyl- (C3_7)cycloal kyl, or
w436 R52 are coval ently bonded toget her aneCT/0A2dG9€/000018

carbon-atomto which they @are attached to forma 3,

4, 5, 6 or 7-nenbered saturated or 5, 6 or 7- 5

menbered unsaturated cyclic system whereby the 5, 6 or

7-menbered, saturated or unsaturated cyclic system

optionally-contains | to 3 heteroatons selected from

N, O or Spssghs alikyd enEi?!n"?th/q-?1 )5E¥Qalllo§@t l.dzcgél%lgﬂlowém%lkbd'

cyclic systéem being ptl on
hal ogen, H@aneyoloalkyCor 6) al koxy, cyano, anmino,

- NH( C14- allfyR%Qd %r@@%ﬁﬁ?%@a&fo@%@%" Lgd to thh%a%onscxtom to which

NR' or wher
i ndependeﬁh$waf§mﬁw tadomRy a 314, mrﬁameaIIbsmdmum or5,6o0r7-

glrfbgtoiz ? St JHetbe ha ﬁ?ﬁ%ﬂ%@e@@&h%@n %%Fe%?gﬁé ¥ 6 or 7-membered

coval ent | ;ﬁabﬁﬁ@é@ruogeéurﬁted Qyiekic systan ephmrauxonoraalow tte 3 heteroatoms

whi ch t heysefd Gt N) $ forma 3, 4, 5 6 or
7- rrerrbereds sa?turat ed’ gorts 6 20 or 7-nenbered -

unsat ur at eseidyalkyl.cyslpaikdnaltirteyelpgikyl e cBrlic ygiem being optionally
7- menber e r [ A ystiem o
contain 1dstug§ﬁh%g?;g?%}ﬁé %rl}smz%ﬁegs %%l@kg d@lné a%l%n WCM alkyl)
sWi d cycl iandifsNéms-aetlag optional Iy substitut ed Wi t h
R150; 25 L is Cl.6al kyl, (C3.6)cycloal kyl, ‘

Cl. 6al k 6)cycl 9 a kyI (C2.6)al kenyl; aryl,

(CL. 6\é|'k§31 %aNﬁ Orﬁéﬁl CYB®IPH kyl - Het, al | -of Which

bei ng optionally substi t ut ed vvlth R60 or Yand L are
covalently onged13to forma 5, 6, or 8-nenbered

nono- or R Qﬁqwhdﬁd%nﬁﬁmﬁb’éi‘a@ﬂe%ﬁ%ﬁcl ic group

Wy ch is onaﬁlngg,a&éybém@@gq@t RSt aromatic and which

optionally contains 1, 0 et er oat ons sel ect;d
fromN, 0 whgrein® Wﬁ’e‘?%ﬁhrﬂtlﬁ@ph@‘lﬂﬂy sestigiteg with &' Gr oup

is optionally substituted with R60; or if Yis

CR12R13, then L y also be H 35 WD 2004/ 065367
PCT/ woo49rd@(y'@$%a nd 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

20 or 7-membered unsaturated cyclic system whereby the 5, 6 or 7-membered
saturated or unsaturated cyclic system may contain 1 to 3 heteroatoms
selected from N, O or S; said cyclic systems being optionally subsﬁtuted with
R150;

25 Lis Cyealkyl, (Css)cycloalkyl, Cssalkyl-(Css)cycloalkyl, (Cae)alkenyl; aryl,
' ~ (Cyealkyliaryl, Het, (Cqs)alkyl-Het, all'of which being optionally substituted
with R®;

orY’and L are covalently bonded to form a 5, 8, 7 or 8-membered mono-ora 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
S, wherein the mono- or bicyclic group is optionally substituted with R®;

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



5or if Yis O, then L may also be ORc, wherein Rc is
optionally substituted with R6O; or if Yis 0, S or
WOR04/0633¢1n L may al so be N(RN2) RNI, NRN3- N( RN2ir@RMEA2008/000018
NRN3- NRN2- CO- Rc, NRN4- NR N33 CO- N( RN2) RNI,  NRN2- SC2- R,
NRN2- CO- Rc, NRN3- CO-N( RN2) RN7 or N(RN7) OR; said RN7,
i ncl udi ng any heterocycle or heterobicycle forned by
RN7, RN2 and/or RN3, and Rc and R being optionally
substituted with R60; 10 or if Yis O or S, then L may

al sooheYORE®, tRén NniZRaIdPce ORkerein Rya is defined as
R\N2 s and whereip R'6a is: Rra c,I R9a N 2 15 or

Réa is: YWoeigieReisroptignalsybsiteted mthdith i ndependent |y
defined as R, COOR or 20 CON(RN2) RNI, wherein said R

IS opti oPaI |y subs{1itut ed with R60; or R7a ar31d Rsa are
covaPeh| iF BohachiRt otjen hanay alse be MR YRS, NRYNBYHRY,

0 a 4, NQ'a_wrg__er NDQ RS 2Bavi ggnd &t to
Bé-gheter oatﬁg{wrgjeﬁ@e te ’fqugm'q%, %@y,\g@ )E; ’aﬂg. g‘?r’lrkL’ is

N( R5a) R6aNReT-ERER” IR RGO-OHRIBR" e N(BE)@BYal ent | y

bonded to Nb . Ny - I Ri - N

- enber of T e nSi BnbheiR30de EPIBIRIEe Tarfle v, R
het er ocycbad/oeRNganp R’ endIR3peingstiohaityeibitituiti&ath R®%nd

is selected from a) a single bond; 30 b) -CH2-; c)

- CH2- CH2-; and ‘ .
10 orif Y%is O or S, then L may also be OR® or N(R%%)R®, wherein R* is defined as

N2
R™,

and wherein R® is:

9a
| , R 8a l?
N\Q1
. Y2
15 :
or R%is:
R7a RBa
W1/Q1 .

wherein R™and R® are each independently defined as R®, COOR® or
20 CON(R™)R™, wherein said R° is optionally substituted with R®; or
R™ and R® are covalently bonded together to form a (Csr)cycloalkyl or a 4,

5- or-6-membered heterocycle having-from -1 to 3-heteroatom selected from. _ .

0, N, and S; and when L is N(R*™)R®, either of R™ or R® may be covalently
bonded to R® to form a nitrogen~cohtaining 5-or 6-membered heterocycle,

25 wherein said cycloalkyl or heterocycle being optionally substituted by R'®;
and '

W' s selected from
a) asingle bond;
30 b) -CHz;
¢) -CH,-CH5~ and



WD 2004/ 065367 PCT/ CA2004/ 000018 6 d) -CH=CH;
wherein the al kyl ene and al kenyl ene groups accordi ng
W 00B)65367 and d) may be substituted with (CLPG)/CA2004/000018
alkyl; 5 Y2isOorS;, R9a is defined as R wherein said R
is optionally substituted with R60; or R9a is
coval ently bonded to either of R7a or RBa to forma 5-
or 6-nenbered 10 heterocycle; QL is aryl, Het, (Cl.6)
al kyl -aryl, (Cl.6) alkyl-Het, (CLl.6) alkyl-CONH aryl
or (Cl1.6) allkgl —CaxBHAet, all of which being
optionally substituted with R60O; 15 Y1 is O S or
NR14, wherein R14 is Hor (Cl.6) alkyl; Z is defined .
as a) ORwherbin tREBRgien@and pIksyRbER Gralps dgcording to b), ) and d) may

NRN3- N( RN2) RNL:.. . e) | - -CO Re; f) :

NRN4- NRI\BI\g%E&I\éﬁE'HF@% ‘ﬁ%ﬁ&@ RN2- SO2- Re or 25 h)
NRN3- SO2- N(RN2) RNL; i) NRN2-CO-RC, j) COOR k)

N( RN1) OR; yvﬁgs éig, R and Rc "are optionally substituted

with R60; "a said RNI, including any heterocycle
or heterobicycle fornmed by RN1, RN2 and/or RN3, being

optional | ygsuhst it ut i,th .R6O. 7 ted with R®: o
NCR5b) Reb Rutls 8ﬁ'}?dé§gﬁ? Wirile88y Ris flitheffiSidtiuted with R or
WO 2004/ @536 CorFrtgARAGdd ROSHEBOf R™ or R™ to form a 5- or 6-membered
10 heterocycle;

Q' is aryl, Het, (C1.s) alkyl-aryl, (C1) alkyl-Het, (C1.5) alkyl-CONH-aryl or (Ci6)
alkyl-CONH-Het, all of which being optionally substituted with R®;

15  Y'is O, S or NR™, wherein R* is H or (C+.) alkyl;

Z is defined as
a) ORY%
b) SOR%;
20 c) NR“RY;
d) NR®NRWRM,
e) NR“.NR“:-CO-R%;
f) NRM-NR™.CO-N(R“)RY,
g) NR“2-80,-R°or
25 “h) NRM-S0,-N(RY)RM;
' © i) NR®COR% T
j) COORS;
k) N(RY)OR;
wherein R® and RE are optionally substituted with R®; and
30 said RY, including any heterocycle or heterobicycle formed by RY, 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:

[



7 or R6b is: 5 wherein R7b, Rabe Y3, ROb, W2 are
defined as R7a, RBa, Y2, R9a, W respectively; and @

WO 800ai0y3367 Het, (Cl-6) al kyl -aryl, (Cl-6) al kylPE®BTA2004/000018
(C1-6) alkyl-CONHaryl or (Tl-6) al kyl-CONH Het, al
of which being optionally substituted with R66 or Q2
is RI60 10 or @@ is selected fromthe group consisting
of O Cll4-al kyl, S-Cil-4-alkyl, Cl-4- alkyl,
C24- al kenyl and C2-4-al kynyl, all of which being
optional ly substituted wth R160; pgnd R2 is sel ected
from hal ogen or R21, whereRmM 1 ils aryl or Het, said
R21 is optionally 15 subst 2R150; R3 is
sel ected from (Cl-6)al kyl, (€3-7)gycl oal kyl,
(C1. 3)al kyl -(C3-7)cycl oal kyl , - 7) cycl oal kenyl ,
(C1-3) al kyt rtGS. 7) cycl oal kenyl , (C6-10) bi cycl oal kyl ,
(CL. 3)al kyl - (Ce-10) bi cycl oal kyl, ‘
(C6- 10) bi cycl oal' kenyl , r™® R®
( C1- 3) al kyl - (C8- 10) bi cycl oal kew/cﬁo or
(C1-3)al kyl -HCy, wherein HCy is%a sdturated or
unsaturated 4 to 7-nmenbered heterocyclic group with 1
to 3 heteroatons-selected fromO0,--S and N, said
abkyl, cyehemirkRl", REy¥?,waP Rhaite, defined ab &3, R, Y2, R, W' respectively;
bicycloalkegyl, HCy and al kyl-HCy being optionally ,
substitut&d“with from1 to 4 substituents selected 25
from a) éligehnHehXC(FatkGharylkid: oPaikylerea) (Cy.) alkyl-CONH-aryl or (C1.)

bstitut j | 3. L1t t | ect: f
cubsti S ol S B D) SRR
( C1- 6al kyby @* (s@3%¥%7) cycl oal kyl or ‘

2)2 wh

ggl -3) al k)(/)l = ¢ C3- cl oal kyl; or 30 - N&RB erein
ch R32 | EQi 15 Fﬂm@%@mt@ﬁg@g%ng)ﬂ p-q\e-alkyl, S-Ci4-alkyl, Cy4-
2004/ 0653@lkyPCLi-SREON AN 0 EfkynyE, AIGH whiWsdirpbptithal/ substituted

(Cl1.3)al kyl-(GR. 7) cycl oal kyl; or both R32 are
coval entl&“"B&wdeﬂgq ogether and to the nitrogen to

which they are attached to forma 5, 6 or 7-nenbered
saturgted . . 24 ot .
R"is selected from: halogen or R*', wherein R* is aryl or Het, said R*' is optionally

15 substituted with R

R®is selected from (C1)alkyl, (Caz)eycloalkyl, (Cy.s)alkyl-(Ca.z)cycloalkyl,
J (Cs.7)cycloalkenyl, (C1_3)a|kyl-(05.7)cyc|oalkényl, (Cs-10)bicycloalkyl, (Cq.3)alkyl-
(Ce.10)bicycloalkyl, (Cs.10)bicycloalkenyl, (C+.a)alkyl-(Cs.10)bicycloalkenyl, HCy
20 or (Cq.3)alkyl-HCy, '
wherein HCy is a saturated or unsaturated 4 to 7-memberéd heterocyclic
group with 1 to 3 hetéroatoms selected from O; Sand N;” -
said alkyl, cycloalkyl, cycloalkenyl, bicycloalkyl, bicycloalkenyl, HCy and
alkyl-HCy being optionally substituted with from 1 to 4 substituents selected
25 from: a) halogen;
b) (C16)alkyl optionally substituted with:
- 1 to 3 substituents selected from halogen;
- OR* or SR*" wherein R is H, (Cy.alkyl), (Ca7)cycloalkyl or
| (C1.s)alkyl-(Cs.7)cycloalkyl; or
30 - N(R*), wherein each R® is independently H, (Cy.)alkyl,



heterocycle; 5 c) OR33 or SR33 wherein R33 is H,
(Cl1.6)al kyl, (C3.7)cycloal kyl or

w@ a@b4B8yBbKkyl - (C3. 7) cycl oal kyl; d) N(R35) 2 whep€i/nAzmehooo1s

R35 is independently H, (C186)al kyl, (C8.7)cycloal kyl

or (Cl.3)al kyl-(C3_7)cycl oal kyl; or both R35 are

coval ently, bonded together and to the nitrogen to

which they are attached to 10 forma 5, 6 or

7-menbered saturated heterocycle; R41l, Rob, R5 each

are independently H(ng)wdaﬂ@ﬁoﬂa B&ﬁ{yl (@@%cyé’foeﬁl%@rbr both R*¥ are

defined as 1 to 4 substituents independentl sel’ect ed

from 18- 1 to 3 SQEENNRaRed lgetharandfo HEIGSHAA which they

- one of each subst law@tféch%alt@fdrﬁuda 5 Io6R 7-ARbdred\Rurated
cyano, azido, C(= C(=NH) NH( C1. 6) al kyl or
C( =NH) NHCO( C, 6)a|k eer%ﬁ, and -1 to 3 substituents

20515, L0 DI Skl o o
spi i ni
heterd)e/ltorrs sgl(gt{g@kﬁgg ?}¥W°9@W nd Sg (C2.6) al kenyl

(C2.8)al kynyl, d)G\@R“ﬁ)vﬁiekéiheééBR’f"’)@mb éqhd@hltl Ha
whi ch opti onal dS% gﬂ} ubst it ut ed W t QC¥

c) (O R 25 7)RMOalkyl or both R* are covalently,
SO2N( RN2) C( O) Rtaon&63NS 3@@?—%8%8'?@& eﬁ ko mm@%ﬁached to

e). N( R\2) RNI | RN2 ORC, RN2) soz 2 N( RNL)

x| ON( RN\2) CORC; éy\g ia turgdeq, yeterocycle

N( RN3) COOORe, N( RI\I) COCOOR or N(RN) COCON(RN2) RN ;i)

(CL. zféu ﬁ 9?3% gre .P&%\?WW)*L%&C’?J"%L@ ag% Whi ch

optional |y being WD 2004/ 065367 PCT/ CA2004/ 000018 9
R® is each defined as 1 to 4 substituents independently selected from:
15 . - 1 to 3 substituents selected from halogen;
- one of each substituent selected from: OPO3H, NO, cyano, azido,

C(=NH)NHz, C(=NH)NH(Cs)alkyl or C(=NH)NHCO(C1,)alkyl, SOsH; and
- 1 to 3 substituents selected from:
a) (Cis) alkyl, (Caz)cycloalkyl, Cs.7 spirocyéloalkyl optionally containing 1'or 2

20 heteroatoms selected from N, O and S; (C,s)alkenyl, (Ca.g)alkynyi, ‘

(C1.a)alkyl-(qa-7)cycloalkyl, all of which optionally being substituted with.
R150;

b) OR%;
c) OC(O)R®;

25 d) SR SO,;RC, SOgN(RNz)Rm sozr\1(|=<”2)c(0)RC CONRM™SO,N(R¥)RM,

' or CONR“SO;R®; - S
e) NR™)RY N(RV2)COORC, N(R"2)SO,R° or N(RN1)R°
f) * N(RY®)CORS;
g) NR")CON(RM)RM;
30 h) N(RMCOCORS, N(RN3)COCOOR° or N(RNS)COCON(RNZ)RM

i) COR®:
j) COORS;
k) CON(RM)RM:
) aryl, Het, (C,.calkyl)aryl or (C,4alkyl)Het, all of which optionally being



substituted wth R150; wherein said RNI, Rc and R are

each independently optionally substituted wth R150
w@goodebizped, 5 R150 is each defined as | to 4 PCT/CA2004/000018

substituents independently %elected from - | to 3

substituents sel ected 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; and - 1 to 3 substituents

sel ect ed frcsmbsﬂiatea)mmmﬁﬁ) al kyl ,

(C3.7)cycl oal k Spiroeycl oaI kyl optionally

cont ai ni nf % U{SQ‘:’ %Lkrad‘gt%n%r efach ddegendently NPt'Q)‘aéhﬁanStltUted

S, (C2_6) wlitkﬂw‘las defidecB) al kynyl,

(C13) al kyl - (C3. 7)cycl oal kyl; al I of which optionally

substituted with R160; b) CR c) OC(OR 15 d) SR

S R S BT

f) N(R\2) Sa?st'twﬁxeslwmwmenh) N( RN3) 0000Rc,
N( RN3) Cocmf Mﬁ@b&ﬂ@%@%@e@'ﬁ %9‘-’ NO C)ﬁ?nO, azlsi

N( RN3
oor ) B G Sekries 9<ENH>NHéo<c1 el and
C(]\IRNSSOZNG RN sBRbEtitudts %&thﬁNl wherein said RN,
R d/ i onal | b d R160

58 2ot vedl Biarhe Cadrdeslih s aeracycipaly opnonau"i%omammg for2
subst i t uent sheterdeerdRded féth 8¢ eshd §9,.,) arkeﬂ»yt (%zgfalk?ynyl

fluorine substituen one of each subst

sel ected fr 115)@#(9’%@617)83/"'?%"53&2%%%Wh&‘?IQPrt‘PWé'y Slyla??ﬁwtﬁé with R"®;
30 i odi nep) @ROni t ro Cl- 4al kyl, CF3, COOR161, SCB3H,

SR161, SCF3| &% OR161, OCF3 N( R162) 2,

SO2N( R162Fb, O )§2802Rc NR162COR162, CON(R162)2, - NR

151 CO COgRISH SF@R“@?I% N?R“z é@)ﬁﬁgﬂé@?ﬁ%sozw
R161, R 168 M )&ON(&%&@QRC N(R )802R° or N(R™)R®
f) N(R“})CORS;
~9)" N(R™)CONR™)RY,
h) N(RM™)COCOR®, N(R*)COCOOR®, N(RN3)COCON(RN2)OH
20 N(RN3)COCON(RNZ)OCM-alkyI or N(RNs)COCON(RNz)Rm
i) COR%
j) COORY%
k) tetrazole, triazole, CONR™-SO,N(R")RM; or CON(R")RM!;
- wherein said RY, 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, Cs.4alkyl, CF3, COOR'®!, SO;H, SR, SCF;, SO,R'®,
OR', OCF3, N(R"2),, SO,N(R™),, NR'™S0,R®, NR"2COR™2, CON(R®?),,
-NR™-CO-COOR™!, -NR™-CO-CO(NR®2),, -CONR'®'SO,R¢, CONR®"-
SON(R™), or -80,-NR"™-COR®, wherein R™, R"®and each R'®is
independently (C4.4)alkyl, (Cs.7)cycloalkyl or (Cy.s)alkyl-(Cs.r)cycloalkyl; and



i ndependently (Cl-4)al kyl, (C3.7)cycloal kyl or

(C1.3)al kyl -(C3.7)cycl oal kyl ; and WD 2004/ 065367
WEO40s3604/ 000018 10 R161 and each R162 may BEDIA2004/000018

i ndependently al so be H, ot 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, Rc are independently defined as

(CL.6)al kyl, (C3.6)cycloal kyl, (C1-4)alkyl -

(C3_6) cychoubky leacr{ R22 @a@' é’a%ﬁfx’r{dep@ﬁ&’éntly'é%b be H; or both R162 are

(C1. 4) al kyl - aryI %{é )al kyl -Het; and R ma ¥

be H RNl cp\@ eprﬁlg@g@ ng@eg@p tortag nftr,ogﬁppq)whlch hey are attached to

(CL.6) al kydrm 4 63 aanmé%am@@a Helerblyde;10

(C3_6) cycl oal kyI 6) al kenyl ary ,

(C1-4)al kyl -aryl, (Cl ) al kyl - or RN2 RN3 RN4

age 'Rq’dRF)QﬁédﬁcﬂgdeY\déhﬂiQéane& Q(@QS%IMNCss)cycloalkyl (Cyra)alkyl-

(C3_6) cycl oal kyl 3 i’ %/

wherei n sé&ren)@iclegl y' & %*sw&r?ry |H°51 44)@M %{ m(%s)a‘kY'-Het and

optional | o rﬁé&bﬁ%bbg}@d w t h hydroxy, hal ogen,

carboxy, Cl al koxycar bonyl, Cl~-al kyl, 15

Cl. 6- al koxy, anino, -NH(Cl4. -al kyl) and/ or

- N( Chni3 h&ﬂehaentﬁ%@lé%f%rﬁ‘ ?¢1d6)a||9r[ici HefsdignaE! Yalkyl- -

substi t ut ed with car

30, - al koxXGearisia, (gaﬁmkewl end ets(C alaliatant, (Graplaet; o
N(RN2) RN1 t he substituents RN2 and R''; or b) of a

group NRN3 I\KRNZ )RN the substituents RN3 and R"

RN2 & RR R™ areindeperdendy B CHy. (Sonabl, f%M@ﬁ‘kvlo(Q 4)alkyl-

forma 4- 83N contg/lr whePER&H ey, %?élé’eﬂl@ﬁ Spl%l%cycloalki/l is optionally

unsat ur at € ning heter o
or 11- rrersuésféutemvdfbrhwdmv rr@lqg@newb%y@h calkawisaraepyl, Cre-alkyl,

hgve addi t(i‘ %fbgldxij’ Jrﬁlﬁm -NI-F(@u%algﬁ)é}ﬁf{ | ng@é%kﬁ% e?rﬁnt\ﬁﬁerem said

. fromO,

6- or 7- n&hb@'ﬁ@é’@f@d‘éﬁ%%%«lt%i Wi halgoan, cgrgxy or Cy s-alkoxycarbonyl
het er oat orngg,gqsel ected from0O, Nand S, or a 8-, 9-, 10-

or 11-menbered heterobicycle having | to 5

het eroat ons selected fromO, N and S; 30 or a salt

thereof . WouDO4065367 PCT/ CA2004/ 000018 11

20 a) of a group N(RM)RM the substituents RN and R™Y; or
b) of a group NR™-N(R"2)R™ the substituents RN and RV, 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
25 heteroatoms selected from O, N, and §;

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 11Qmembered
heterobicycle having 1 to 5 heteroatoms selected from O, N and S;

30
or a salt thereof.



Included within the scope of this. invention are
conpounds of the fornmula (1) as described

weoogiosisef ore, to which a "detectabl e | abel ", Pef/Aaniotpooo1s
tag" or "photoreactive group” is linked. 5 The
conpounds according to this invention generally show a
good to very good inhibitory activity agai nst HCV
pol ymerase. |In particular conpounds according to,this
invention inhibit RNA synthesis by the RNA dependent

RNA nxcdrmrvamm {1512 sb@é of tREMRE&hadA ¥recgoﬂd6%n§§5 fm% () as

enco% l%% further adyantage of conpoun
pr ov “GRHPHY hefRind elf?{@etﬂt"YW 7 Jefepiz e'a@@l t @fipgy Sﬁgf ephptoreactive

evengroup® &ilgked.i cant activity 10 agai nst other
pol ymerases. In a second aspect of the invention,
there is provided a use of a conpound of fornula I

ascofTdergmpourds &cbm@ﬁ)lth’iﬁ invehtiéh réﬂ?%ﬁbﬁv' £qdddvo very good

acce ble s t her S an nmer ase ‘
"o BeS 8V Ak Ploy ndiadBein pReicliAL esttpasnds according to this
t her &wistiq iokibid mmasymﬁms&fby&hé RNROLEEENBEN T AISA pB@Hék&s% of HCV,

| ac this. i ceuti cal
acce%g 5%'%95&?} ° FRETR Ogﬁghﬁﬁ(}ywﬂ rigr ﬁﬁl‘@("‘age of compounds
depepttnrntedFWAhlpmvpnMralseheaaclbW\to Uy 0w bheverniomaigMRRR activity

Bcoggigg%yot% éghoeré%lsa fourth aspect. of the

i nven ovi ded a use of a conpound of
the formula | according to this invention, or a

h Lt th |

P 4 SeedrfsntoR ] SRMMA B Rte t AR ye¥arBihomagund of
the faioneletliasaordirigen ehls #pntion, dea phanedceotically atdepdbldalt thereof,
or p%@\éﬁ%\?gd% %Wth‘?&fo'ron in a manmmal,

conpri si ng- - erlngtothe manmal an effective
‘éﬁount of a corrpound of fornmul a I accordl ng to this

i nvery b @iy a%fae& J ik gl r¥ p{% lzsi%cff&ic%r%qggpg of the

t her eof . Sl xt aspec
is pf%mulfé@csorﬁﬁmeaﬁl@fnvenm Png pbarnpaoeumally agceptdBié salt thereof,

i nf e%& A thltﬂto?ofTRme R 'ﬁf\?l Bcg%rﬁgr@sg 'agt]i\ﬁtg/ o?or Ereﬁlzstérplg NS5B,

mammal an effective nnunt 0 onpoun

|, oPNePdsHdwiHedutical Iy acceptable salt thereof in

eenbi nation with another antiviral agent. 35 In a

sevent h_aspect of the invention, there is provided a

phar ffh &}F‘ﬂ%@éPe@@fﬂﬁ‘@s’nwﬁiﬁn M09 RryBBgETUSE of a compound of the

PCT/ (ARA/ 42861k to this invention, or a pharmaceutically acceptable salt thereof,
as an inhibitor of HCV replication.

25 In afifth aspect of the invention, there jis provided a method of treating or preventing
'HCV infection in 2 mammal, comprising administering to the mammal an effective

amount of a compound of formula I according to this invention, or a pharmaceutlcally
acceptable salt thereof.

30  Inasixth aspect of the invention, there is provided a method of treating or preventing
HCYV infection in a mammal, comprising adrﬁinistering to the mammal an effective

amount of a compound of formula [, or a pharmaceuticaily acceptable salt thereof in
combination with another antiviral agent.

35  Inaseventh aspect of the invention, there is provided a pharmaceutical composition



12 for the treatnent or prevention of HCV infection,
conprising an effective anount of a conpound of

wo eooriobie1 according to this invention, or a PCT/CA2004/000018
pharmaceutically acceptabl d2 salt thereof, and a
"pharmaceutically acceptable carrier. 5 According to a
speci fic enbodi nent, the pharnaceutical conpositions
of this invention conprise a therapeutically
effective anount of one or nore antiviral agents.

Exangpt g tﬁéatméﬁtldflpfé*v)enﬂ@'ﬁéﬁm‘{/ bR, cdm&ﬂ;‘{rlgf aeffdtive amount of a
amant adi he. %Anﬁ%ﬁto a further specif

embotATRAUTd qf gieing e dis EtYﬁﬁ“d%rl o1 8 REaRacenfically acosptable
10. i surethédeof aaeramha&ﬂamu@éﬂyfarccmémeld@Meagent as an

antiviral agent. According.to a nore specific

enbodi nent, the pharmaceutical conpositions of this

i ;v eAéddDdﬁngW@ﬁbé@ﬁoBéthérhtOﬁ@ pHaWﬁHE;éUlmlﬁéltﬂo Biions of this
agent as. an other anti - agent. . a s of - o

2dar PYSRieR Sofirin AstrPar B ERTe TRTISE oBapr P ARl agents.
| i m Exaplé$ of antiviral,agents iSelude, ribhvtin and @mantadine.
co-interferons. According to another nore specific

enbodi nent, the pharnmaceutical conpositions of this

i nv eAtcanding conp further apmﬂmea‘mbddl‘rhérhtt thie phlarrdéutiodlycaripasidions of this

NI T T

conp05|t|ons of this invention conprise'an inhibitor

Ll

ecorASRaBE SRe SR AR eallte s ned A RicorPRpijgns or s
phar insertioni coatprise anpdgitiona immohombdslaiony agerit as an other anti-HCV
conp
cycl éb%ﬁ%ﬂnﬁ]ﬁ?b#ﬁd tBBﬁ@@%Jﬁ%E}ohaféx%{;ée}ggo oSt ult E;eenot limited
@5 heto, biarfgel-g-, dae aifvbh-indrfecase, HCV NS2/ 3 prot ease :
or. HCV I RES. 30 In an eighth aspect of the invention,
there is provided a use of a conpound of formula I
accoAdtardingdo ahotbei murerepieoific embodiment, nhaphm:rmo:ewmll tympositions of
acce I ;
Tedi (%gn@kgntg)ﬂ ctop‘kil?lgé gﬂétper .B@Bgé}#ﬁ(ﬁ&\{‘ﬁél@@%#eé\%g r?tglagﬁoth?r anti-HCV
a Fegettvi ri dae viral infection, preferably an HCV

Lpfection. 35 In a ninth aspect of the invention,
t ere is provided an internedi ate conpound WO
200406452 iPpaTpicapmon speeiic @mbpgdiment, the pharmaceutical composmons of

this invention comprise ‘an inhibitor of HCV NS3 protease as an other anti-HCV
agent.

25  According to yet another more specific embodiment, the pharmaceutical

compositions of this invention comprise an.inhibitor of another target in the HCV life

cycle as an other anti-HCV agent. Examples of such other targets are HCV helicase,
HCV NS2/3 protease or HCV IRES.

30 In an eighth aspect of the invention, there is provided a use of a compound of
formuia I according to this invention, or of a pharmaceutically acceptable salt thereof,
for the manufacture of a medicament for the treatment and/or the prevention of a
Flaviviridae viral ihfection, preferably an HCV infection. n

35 In a ninth aspect of the invention, there is provided an intermediate compound



represented by the formula 2(v) and 2'(v) yl /L Sp

2(v) 2'"(v) COOR 5 wherein Y, L, Sp, Rand R3 are
waledosnesdons herei nbefore; and X . is O, Br orPECT/CA2004/000018

Furthernore in a tenth aspddt of this invention an

i nternmedi ate conpound 10 represented by the fornula

and/ or WD 2004/ 065367 PCT/ CA2004/ 000018 14 wherein

Y, Z, R, R3, Rda, R 4b and R5 are defined as

her ei nbef ore; not including conmpounds P1, P2, P3 and

P4 dgepresented by tve fogmile2(m)lead®2’(Mherein Cpd. R Z P1

,1-1~1111 -O-CH3 P3 NI -OH WO 2004/ 065367

PCT/ CA2004/ 000018 ‘15 P4 -OH In a el eventh aspect of

the invention, there is provided a use of the

i ntermedi ate Ygonpbunds as defined above for the

manuf act ure of Jonpounds according to this invention.

A twel fth aspectg.of this invention is related to a

process for pro%hcing conpounds of forpgha 1.1 Sp

N COOR’
X \ '

RS

2'(v)

5 wherein Y°, L, Sp, R® and R® are defined as hereinbefore; and
X . is Cl, Brorl.

Furthermore in a tenth aspect of this invention an intermediate compound

10  represented by the formula

ﬁ T

HOOC

and/or



COOR 1.1 10 wherein Y, L, Sp, R R2 and R3 are defined
as before, conprising the reaction of an indole

waleodweissve of the fornula 2(iv) H _ .. COOR 15PC(/C¥}2004/000018
wherein R and R3 are definddl as hereinbefore and X is
a, Br or |I; according to one of the follow ng

nmet hods a), b), c¢) or d): WO 2004/ 065367

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

organonetal lic species such as, but not Iimted to i)
a stannaneH@®Cyati ve @i the fornul a R2-SnR 3, wherein
R2 is 5 10 2.) ﬁ b)1.) 20 %.) 25 3.) 30 defined as
her ei nbefore andpyR_ | R"$-al kyl or aryl group; or
i) a boronig acid ative R2-B(OH)2 and R2-B(OR ) 2
, Wherein RE amy Rd ¢f i ned _as herei nbefore; under
transition netal YatahNysisyto i eld an indole
derivative of theRs forlgul aY(vi i) COOR

wherein Y', Z, R, R%, R®, R* and R® are defined as hereinbefore:

not including compounds P1, P2, P3 and P4 of the following formula

W 0

wherein

P1 | é -0-CH3

-0 ,

P2 é o -OH"
0



2(vii) wherein R, R2 and R3 are defined as

her ei nbefore; the indole derivative of the fornula
WQeaoiioys3ss further processed by N al kyl ati on PGI/0g200m000018

el ectrophilic reagent X-Sp-1€(=Y)-L, wherein Xis a

| eaving group, like e.g. C, Br, |, nesylate,

triflate, tosylate; and Sp, Y and L are as defined

her ei nbefore, in the presence of a strong base,

yi el ding the product of the fornmula 1.1; or

hal ogen- met al exchange of the-indole derivative of the

formula 2(iv) g%ing an al kyl | it hi um reagent, or

['ithiumnetal; d trans-net q i on of ttféreaction

product yiel ded by the previ tep using: i) a

trialkyl tin halide; ii) a trifalkyl borate; or iii)

zinc chloride; and cross-coupl Phg of the reaction

product yielded by the previous step. using R2-X,

wherein R2 is defined as hereinbefore and Xis F, O,

Br, I or triflate, under transition netal catalysis

to V] Ethetd ist : I .

o Y dledul Aeporlns ahOLE el P ULYSE oPhkiiibmediae

PCT/ SRS 89 dgiinediapoye forithe Mandiscirelef ¢anandunds scartieg to this

feor mylentidhvii) is further processed by N alkylation

using the el ectrophilic reagent X-Sp-C(=Y)-L, wherein

Xis a leaving group, like e.g. G, Br, |, nesylate,

trifAatdith hasact @Ittﬁrs iR SR is relbted g a'-pr@ééass%r ﬂ%&bé}ﬁéjcompounds of

herej nbefore, in the presence of a strong 5

yi el QMg file’ product of the fornmula 1.1; or 10 1 )

N-al kyl ation of the indole derivative of the formula

2(iv) using the electrophilic reagent X-Sp-C(=Y)-L,

wherein X is aleaving group, like e.g. A, Br, |

mesyl ate, trifY ,Ltosylate; and Sp, Y and L are as

defi ned hereinbeiore, in the presence of a strong

base, yielding tBg indole derivative of the formula

2(v) ‘ . .1

COOR

N
R? \
R3
10
wherein Y%, L, Sp, R®, R? and R® are defined as before,

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

N coor’
SR
" 2(iv)
R
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):



Sp COOR 2(v) 15 2.) 1.) hal ogen-netal exchange of the
derivative of the formula 2(v) wusing an alkyllithium

WO e@goeidedr |ithiumnetal; and 2.) trans-netal PEr/icanoaooo1s
the reaction product accordbng to the previous step
using: i) atrialkyl tin halide; 20 ii) alkyl borate;
or iii) zinc chloride; and 3.) cross-coupling of the
reacti on product according to the previous step using
R2-X, wherein R2 is defined as hereinbefore and X is
F, O, Br1.)l otro$s-célpting of thededold d@'hn&'ti?é Oﬁ‘th?%ormatea:t(iv) with an
catal ysis_yieldi.ng the.product pf, t 0 all, or
d) 1) N LERURTEPHE Seroic i s, Pt et Fmyed e of 1 he
formul a 2(iv) iysiardarinaac \d8ri24é/0d GEFommula R-SnR’s, wherein R? is
PCT/ CA2004/ 000018, _..18, el ectr illc,peagent )
X Sp o) L. whaelia & FELBBRLS pi RS wing gr ary groue:or
@, Br, 1, nesi) athoronic atidaledyative RAB(OE), antiREB(OR)arwherein R?

L are as define ,el [ in. *presence of a
strong base, vyi e%a?%%t{g&fn%ﬁga’glhgp%ﬁ%c\»/ tive of the
formula 2(v) asnddetriengtiorhmetl natalysisdg yiakidarbin@o!l® derivative of the
cross-coupl i ng 4 ndol e derivative of the formula
2(v) with an %’?’é‘%‘%‘?ﬁ‘é’ allic species such as, but not

. limted to i) a stannane derivative of the formula

. R2-SnR 3, wherein R2 is defined as herei nbefore e-and
R is a Cl$-alkyl oy aryl gr -®F 10 ii) a boronic
acid derivative R2-R ) 2Ran BB((J‘-\”)Z, wherein R2
and R are definr nbefore; under transition
netal catal ysis yi eNgirmg#Ne product of thg(f__orrmla

1.1. WD 2004/ 065367 PCT/ CA2004/ 000018 19 4(Vii)
R

10

wherein R?, R? and R® are defined as hereinbefore;

2) the indole derivative of the formula 2(vii) is further processed by N-
-alkylation using the electrophilic reagent X-Sp-C(=Y°)-L, wherein X is
15 | a leaving group, like e.g. Cl, Br, |, mesylate, triflate, tosylate; and Sp,
Y® and L are as defined hereinbefore, in the presence of a strong
base, yielding the product of the formula |.1; or

b) 1) halogen-metal exchange of the indole derivative of the formula 2(iv)
20 using an alkyllithium reagent or lithium mefal; and

2)  trans-metallation of the reaction product yielded by the previous step
using: N T
i) a trialkyl tin halide;

i) a trialkyl borate; or
25 iii) zinc chloride; and ;

3.) 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 triflate, under transition metal catalysis to yield an indole derivative
of the formula 2(vii) as defined hereinbefore; and ‘

30



DETAI LED DESCRI PTI ON OF THE I NVENTI ON Definitions The
follow ng definitions apply unless otherwi se noted: 5

w@ommestoherein, the term (A _n) al kyl or Cl_,Pel/kybqo4/000018

wherein n is an integer, eilfher alone, or in

conmbi nation with another radical, are intended to nean

acyclic straight or branched chain al kyl radicals

containing 1 to n carbon atonms respectively. Exanples

of such radicals include nethyl, ethyl, n-propyl,

%' rre: EY:QHW' ltﬁé il’tl{(f!hél_&érwtati\n?&f?lﬁd form%ﬂa Ztlﬁt) hé’ﬂuﬁp@rﬁ)fbcessed byN-
- e ro w1, - di e e (tert. - : .

n- pent zl p eltO Z.%’kw}ﬂ'%ﬁ@mﬂd%slchaﬁ)m@c rteﬁgertt&f %19%=Y0)'L’ wherein X is

degoi _ef ? getb Wfa?ih@@ﬁbupl ﬁke_aélgad:lstBh lgglémté,&riﬂate, dt_osylate; and Sp,

substitute alaogen, it .is prefer A no- i - _or -

trisubstitut eéY ewdﬂﬂarlel qfo‘i‘?f'ﬁgd E?@Fﬁ’ﬁg‘gﬁ%gﬁq RieBeNqs,Pf @ strong

@&hl ori ne or brigasengeldifgahe progidciadfkiye fophokpd; whi ch  are

trisubstituted with fluorine have a term nal CF3

group. 15 As used herein, the term (C2_") al kenyl,

wher@i n nl.) s aN-alkytatige bf theiitduds dedivaties of the formula 2(iv) using the

SATURANITN T METCTPENL Y.
cont ai ni ng t woe.goClnBedy hesylate drifiate Absylatasand Sy Wfand L are as

ich are bon her, oull e .bond. -
)@arrpl es of su(gﬁ%F gg‘leca sf%rge'ﬁeﬂﬁé%eg?'q%&l(eﬁtwp%,ase’ yielding the
1- propenyl , 2-ipddpeeyivativé-obtiteenyhyla@(W. . As used -

herein, the term (C2_n) al kynyl, wherein n is an

integer, either alone or in conbination with another

group, is intended to nmean an unsaturated, acyclic

strai ght chain wadi gchl containing 2 to n carbon

atons, at least t of which are bonded to 25 each

other by a triple q$pd. Exanpl es of such radicals are

et hynyl , 1-propyny|t 2- propynyl, etc. As uyg@d herein,

the term (C3_n)cyclypal k o’ n n is an integer,

either alone or_in/ cg@ ation with another radical,

nmeans a cycl oal containing fromthree to 30

n carbon atons and [ncl odes cycl opropyl, cyclobutyl,

cycl opentyl, cyclohgxyl and cycloheptyl. As used-

herein, the term (CS. Ccycl oal kenyl, wherein n is an

integer, either alone or in conbination wth another

radi cal, neans an unsaturated cyclic radica

containing five 35 to n carbon atons. Exanples are
tycl opent ényl and chelbodrersts)lexchabge @b ihediBisative of the formula 2(v)

PCT/ CA2004/ 000018 using an alkyllithium reagent or lithium metal; and

2) trans-metallation of the reaction product according to the
previous step using: ‘
i) atrialkyl tin halide;
20 ii) alkyl borate; or
' fif)y 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, | or triflate, under transition
25 ' metal catalysis yielding the product of the formuia 1.1; or

d) 1.) N-alkylation of the indole derivative of the formula 2(iv) using the



20 As used herein the term
(Cl_n)al kyl -(C3_mcycl oal kyl, wherein n and m are
WO pi0emes3s7 either alone or in conbination w tPCEHOARI€000018
radi cal, neans a branched d8 straight chain alkyl
radical having | to n Catons to which a cycl oal kyl
radi cal containing from5 three to mC-atons is
covalently bonded.. Preferably the alkyl radical is a
strai ght chain and the cycloal kyl radical is Iinked
EO I t? It Erlm ?aéle&ro@hm:ﬂeﬂl@eamlaﬁcw") -L, wherein X is a leaving group, like
Cl_3)al ky C3. 6)cycl oa
cycl opr opyl rret?T91 I, %9&4'8 e}%(eg}e ntgﬁq{@,ﬂosylate and Sp, Y’ and L are as
cycl opent yl netdraﬂned tpdindetory] inelidiylesence of a strong base, vielding the

2oy} P OPY! Shh ueBi g LA oo cotnos hersintefor: and
F cycl opropyl pr opyl, 3-cyciobutyl propyl, 10

ﬁé (r:git:ln?peﬂiyt P Rgg' 8?Wp§§fb§h§8§{?(§?r%e of th fornfifa 23 FWith an

al kyl - Het engghometialtiy spédies swehas, bmthmltemwyl radi cal

to which an ar) 2;

respectivel’y Xga{%nang%ﬂ %&/eﬁ.f@]tekﬁg QBFWJ ar e” g@%}e'qR s
phgnﬁl met hyl 2 y pleéingd a¢ hereinbrtbre e R pra)(pyd-alkylsr Ag! group; or
e erein, the 2 bl 2

l(l;@fl nes protec mgg&g'ﬁlg%e@%%ﬁv?t&%g{n (Eejl{}g %{S E(Ol!{’%)@ﬁeremR

synt heti ¢ transf anddt’ iapndefingdaasaeréisbafdre; n Greene

"Protective &

Sons.  New Yorkerﬁ%éﬂfﬁsn%@% ﬁg@&g? erkymg tl'%ﬁﬂ?dl)@tb?ﬁﬁe&ormulalt

Synt hesi s, Biology", Vol. 3, Academ c Pr ess, New Yor k

20 (1981), the di scl osures of which are hereby

‘incorporated by reference. A-carboxyl group is usually

protected as an ester that can be cleaved to give the

carboxylic acid. Protecting groups that can be used

include: 1) alkyl esters such as nethyl,

trimethylsilylethyl and t-butyl, 2) aral kyl esters

such as benzyl and substituted .25 benzyl, or 3)

esters that can be cleaved by mld base treatnent or

m|d reducti.ve neans such as trichloroethyl and

phenacyl esters. As used herein, the term"aryl"

ei ther alone or in conbination with another radical

neans a 6- or 10-nenbered aryl, i.e. an aromatic

radi cal containing six or ten 30 carbon atons, for

exanpl e phenyl, '1-naphthyl or 2-naphthyl. The nost

preferred neaning of aryl is phenyl As used herein

the term heteroatom nmeans 0, S or N. 35 As used

herein, the term"heterocycle", either alone or in

conbi natiron with anot her WO 2004/ 065367

PCT/ CA2004/ 000018



21 radical, neans a nonoval ent radical derived by
renoval of a hydrogen froma four-, five-, six-, or
W@ eoafeiseTber ed saturated or unsaturated (i ncledi/ng2004/000018
aromatic) heterocycle conttaining fromone to four
het eroat ons sel ected from ni trogen, oxygen
and. sul fur. Exanples of such heterocycles include, but
are not limted to, azetidine, 5 pyrrolidine,
tetrahydrofuran, thiazolidine, pyrrole, thiophene,
hy d DETAILED DHSERIPFIONEF THE IKVENTIGMAZOl €, | soxazol e,
t hi ofL tetrazol e, piperadne, piperazine,
hono ?H&??ﬁ ne, honopi perazi ne, 1, 4-di oxane,
4- noThehioliowiag défitiito rerappholiessesthgrwtsedioted: pyri di ne- N-
oxi de or pyrimdine, or the follow ng heterocycles: 0
\N or NN :000 10 As used herein, the term"9- or
150- nissrbsadeltbriiat thedéint (Gl pélky or ChetlkylipWhenetr efs ai integer, either alone.

I . i'cal
net rdpenBngioRuBTahdRetlohitar BRLERNC BT B (88 fRESdiont or
. ot helrranghddeghalrealky! radideds emrda:lymgd tom canlyoroathes respelcéively. Examples
esgns..h %dtc%éd@rt}lu’rdgben@? e%é)g ?ro'ppllg%qeqhyl&Hyl (%r%pﬂﬁw -butyl, 1- -
t hi amethy[p, EFmpthyipdipyk 1, ledimetiyietiry] (tert.-odyihrarpentyl,atc.. In the
y in, the t "Het "
ddle ]%gé‘blg%@tegﬁw%q%}é% @ﬁ@ﬁ@g ‘Ingt er ogycle[em havi ng

1 to 4 heteroatons selected fromO, N and S, which may

be Sl"i“'aH f%ﬁ@on%er X @P{eé:d%ﬁ% ogena% %33?51’9?&}!31}?5’10@0 S oPfrisubstituted

het ew@aflmamémmwbqéwgql by ehlorém @rdrzremlrfer Brafered\alkylgroups which
S, m@aeqhsws%mu?e% e ﬁ[d%@qi\ave RSy @Feg, p. 2" omat i c,

unl ess speciftied otherw se. As use the term
13Cy" defines a saturated or unsaturated 4-, 5-, 6- or

7- 2ps UEé@ﬁér%ﬁlw 'Eﬂént@ﬁ'b( Jﬁaﬁ’(@ﬁﬁr %&@lrﬁn fhaé'd i‘ﬂ%g%r te@ché”r alone or in_

het eroat ons selected frg S, unl ess
specF?m@aaféﬂrh\@é‘FW\F%‘éherA@d'G%'e@ "Hé'ﬁ‘éﬁdnto g arcnpaturated, acyclic

" Het akaight chefnl ragisaiddonii rﬁﬁ@ifwd?to% ca‘PlBorﬁatGﬁ{?OQtr 184kt two of which are
m)noggc i ¢ heteroc¥cl e het er oat ons

sel e drtp SRFB Oth]T By dsubla rboad 9E>@@m’ﬁs QiueR FRsticaigare ethenyl
g@omn)ﬁ hL@t-(gjghp]I Q;p@d,p@npawmg;nly[ t®..4 heteroatons

sel ect fromO
As used herein, the term (C,.,) alkynyl, wherein n is an integer, either alone orin .
combination with another group, is intended to mean an unsaturated, acyclic straight
~ chain radical containing 2 to n carbon atoms, at least two of which are bonded to
25 each other by a triple bond. Examples of such radicals are ethynyl, 1-propynyl, 2-
propynyl, etc.

As used herein, the term (Ca.,)cycloalkyl, wherein n is an integér, either alone orin
combination with another radical, means a cycloalkyl radical containing from three to

380 n carbon atoms and includes cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and
cycloheptyl.

\
As used herein, the term (Csn)cycloalkenyl, wherein n is an integer, either alone orin .
combination with another radical, means an unsaturated cyclic radical containing five

35 toncarbon atoms. Examples are cyclopentenyl and cyclohexenyl.



WD 2004/ 065367 PCT/ CA2004/ 000018 22 N, and S, unless

specified otherwi se. As used herein, the term "hal 0"
wore@ad6Beohal ogen atom and i ncludes fluorine, PtiI/0AR00€/000018

brom ne and iodine. 5 As uged herein, the term"CH

refers to a hydroxyl group. It is well known to one

skilled in the art that hydroxyl groups nay be

substituted by functional group equivalents. Exanples

of such functional group equivalents that are

contenpl ated by this invention incI ude, but are not

Iy

secon eH‘P\gF&? gﬁtlégrr]w1 ”H‘Wg% cy hwgr%lﬁnagﬂﬁg for mtegers

‘ SHelth@f%@@ ergn &og\mrﬁhwwstm agetbalpradlcﬁl rr@amﬁtaé:ﬁmed or stralght

Wi t by Bintdhg ra'ij‘?dépﬁa\ﬂﬁflg, ‘i I&?n @Lﬁéﬁ@t’to Wﬂ%ﬁ@é)fél@)a‘k{?%dlcal containing from

whenever a group resent can a SO

Be dimgsto m@@éorw lsaiwal@ﬂ%borﬁsgr %r,@ qrablg theld radige! is a straight

st.at | t ;
: hatc%taﬁeué‘n'ta etﬁé cﬁ% ky‘{;@d%al |s]lﬁ\ll<\f]’c§ tﬁgiafmlhél GI)-‘étdn'i‘ ESRARMEs o

conj (Gm@)?hkﬂricw)ﬁwl%ﬁ"fyétﬂw@é? cyﬂam)ﬁﬂmﬁﬁwb cvﬂawtﬂw&fhyl
~ N Qiy?éloﬁé&ﬁft]rr%%ﬁky@@héwme&hw z-cymorfaépﬁ@thwi-cwébumaﬁh

substitution app
al kyd-cvsirpeamatnhr-gxclohgyyleifiyled- CM%{?PVQBV'H@Pg’u%ﬂ?‘?%"gamy'
1\@1 t - &m%ﬂprﬁ@@| SBridhkkAsopyl, é8..used herein, the

refers to a carboxyllc acid group. 1t is
mell known to one skilled.in the art that carboxylic

aci dAs;ummeraaythbeemtsﬁkw-tam,%&ybmcptmkamn—wmyl algyloR, etc. mean an

equi val ents. EX | es of  su fu ona
cau Y1 B! {TURCRAE 20 HENF B a BLBGP [ BrvenReciey.
i ncl Exchenpldeibt (8% alkgltaryliams beskzyt (heaginetsl), pisngliethyl and phenylpropyl.
[ m des, boronic acids, tetrazoles, triazoles,
acyl suI fonyl di am des (RCC]\IHSOZNRZ) and N

acyl Asubéemmamde&e(t&@ﬂdlalﬁmﬁ):rot@amgsgxduﬁe(mm) defihes pretetting

20" esrelidh s et v e el v GR AT Rn pBy FREAR @ Greene
is r@md)tacmtﬂ:reubaylr‘emrgahlerCrEdrmstr;}ﬁ,tJohhmﬁey&§oas MdvaYork (1981)and
el e BM ol ALLHLE 6| et ERSARE oS AREELRrel Now York

used heérein, ca rnten

2 an(188 e thel disclosuressof which argi hmt(yUDICQIPOIB?ﬂd Rydefener(c2)

for use in a cross-coupling reaction. Exanples of such

35 pal l adium catal ysts include, but are not linmted

to, Rdar3ylgromlisOsuaiymriered aedn ester that can be cleaved to give the

carboxylic acid. Protecting groups that can be used include: 1) alkyl esters such as
methyl, trimethylisilylethyl and t-butyl, 2) aralkyl esters such as benzyl and substituted

25  benzyl, or 3) esters that can be cleaved by mild base treatment or mild reductive
means such as trichloroethyl and phenac;yl esters.

As used herein, the term “aryl” either alone or in combination with another radical
means a 6- or 10-membered aryl, i.é. an aromatic radical containing six or ten

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

As used herein the term heteroatom means O,SorN. .

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



WD 2004/ 065367 PCT/ CA2004/ 000018 23 and the |ike.
Alternative netals that can catal yze cross-coupling
WO e@a6365 i ncl ude, but are not |imted to, cPOPCaz®s/000018
of NN, Rh, Ru and Ir, like2tor exanple: N (acac)?2,
Ni (QAc)2, or NiC 2. 5 The term "detectable |abel™
refers to any group that may be linked to the
pol ymerase or to a conpound of the present invention
such that when the conpound is associated with the
pol yragical endaas gehonayalent taalvel dexrivied by rerecay of & lhgod‘rogen from a four-

eith J.€ f the ¢

Ehat e hrosvamentiBied Skl dndEeR APl Sromate)
Exanixtemcytle sonihmiﬁgém ehe torfeur mdtemdizang seiected frdm, nittogen, oxygen
are s gl , . -
chert Ty toE P of PR EBREDb e el BB gy ot imites to, azstiine
ez ypytdlidingaletranyirofueedi thiazplidiee, pysoleoihésphand, ydbntoin, giazepine,

t ags I

con‘p1o ia Eia%c?le,?é dﬁglebtgi “ngrléar‘ %@g%@e & mg?rﬁaﬁr[(eag%%gazﬁr%hEgﬁ‘noplpendme
The hemepiperdeing 1.4- dtQ%ghe r#emns)ruhme grath@n(mbimlmespwmlmbeptyrldme N
to t I d. of the present
|nveﬁ’?f‘%%y}\;m{@égsc?rt%%%"g#? hg%%) or a receptor can be

used to extract@froma solutlonthe entltyto |ch

the ligand is AGh Exa liga

include biotin o+ a et er e'&‘\f hbst |\d|

pol ypeptide, a pdlyar gl ni ne anyl| sugar NN et_y

or a defined epitope recognlzable by a specific

At body. Such affinity tags are attached to the

conpay ﬁ]de@heﬁsm tHeGte?R "R Y OB\ HGerbY heRkdbiderMar “heterobncycle” either
met hods rm." ho ore t|ve rou neans a gro

hat Soge of e BiTRg iah Wiheino @Paw halgieye A pined above
andl nsea 1) 66aIOr moreaoth@—&cyblevse ts E&fété?éeyc%é&fé %ttraerfcw@ tExamples of
radi cal ro [ y are no
| S8 b OB nBeR el = fefEeed e Tichte. PR idas0,
The thiaold][4,840]-pididdies @finolims B8 cmmamlodtmdnmm@ase
addition salt of a conpound according to the

invention; preferably a pharmaceutically acceptable 0

salt thereq '§1e term " phar npageut j cal | y~accept abl

salt" e : t D fo 0 (I |
whi ch 1 s\ w t $CQpe d g med ngmen 7 N
suitable for use in contact wt h he tlssue ofor H

humans and | ower ani mals wi thout undue toxicity,
irritation, allergic response, and the |ike,
conmAssigeahereit, the term Ste dafinas énbf, 6t or 7-stembared heterocycle

geneﬁg{”h% 146k $eRroftbins %8’eg*%g‘?ro% o #I%%@ivm& m&y/ He saturated ,

effective for therr inten use. ' The ‘

20 unsaturated or aromatic, or a 8-, ©-, 10- or 11-membered heterobicycle having 1 to 5
heteroatoms wherever possible; selected from.O, N and S, which_may be saturated, .

unsaturated or aromatic, unless specified otherwise.

As used herein, the term "HCy" defines a saturated or unsaturated 4-, 5-, 6- or 7-
25 membered monocyclic heterocycle having 1 to 3 heteroatoms selected from 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 heteroatoms selected from O, N and S, or a 9-
30 or 10-membered aromatic heterobicycle having 1 to 4 heteroatoms selected from O,



termincludes pharmaceutical |l y-acceptable acid

addition salts and pharmaceutically 35 acceptabl e base
w@dainsesn7 salts. Lists of suitable salts are fPCrdARI04/000018

e.g., SSM Birge WD 2004/ 08%367 PCT/ CA2004/ 000018 24

et al., J. Pharm Sci., 1977, 66, pp. 1-19, which is

hereby incorporated by reference inits entirety. The

term "pharnmaceutical |l y-acceptable acid addition salt”

means those salts which 5 retain the biol ogical

ef f et anceBagiessrapepifiep ethervdse.of the free bases and

whi ch are not biologically or otherw se undesirable,

formed with inorganic acids such as hydrochloric

aci dAs bgett odreisnthe tar thalad udamsiachadagen, atsml anarimatudesi filiorine,

NitriGomed B miR@Qﬁ&"&H e acid, and the like, and ,

organi ¢ ac¢ids such as acetic acid, trifluoroacetic

azid, adipic acid, ascorbic acid, aspartic acid,

benzgg asad h&’@lncth%cteﬁim “(5’!9’”:‘753 S 1d&h raxy}g J?}ﬁ Yfik &eﬁ‘%h&m to one

can'p oric aCId, n’p orsultfonic a am C acC
ci t r pldllesldn the ar(tjth@t bistsexyt gepsibsl maythieaanbstitiiedbyduratioaal group

gl ut é&ﬂ:\?ﬁl&% dEé&h%l@Q bi %&QU%tl(gQgWéfgurﬁQm%ﬂg Hat a?ecéo%templated

hem sul fic aci acl
aci dby BisHpwrniiep éndisiee butsare ﬂ@h’ifﬁ'te&idpdﬁbe@ewﬂhaiﬁflyb and primary,

a@l daecondslyidr téal anhyé;_t,r oxymal eic acid, malic acid,
mal oni ¢ acid, mandelic acid, ne5|tylenesulfon|c aC|d

met hanesul f oni ¢ aci d, naphthalene 15 sul fonic acid,

ni copk Rk&d Aéreh, the t@@@@@%@ﬂ@ﬁ% E@mye P&r’oq ﬁ@#nte?]ded within the

acid, panmoic aci d, pectinic acid, phée acetlc acl
3- phe?ﬁﬂepﬂf R[S Hﬁﬁ%ﬂtmeaﬂorptham Weengypie "%iﬂ'bcpf "SRi' groagi l%:l present, it

pyr U&é@al@@ b suBatitey b an@A6indr aﬁﬁr@éﬁa{é& og_eét%n SLEGUBh Gs SOR, SOLR,

acid, sulfanilic acid, tartaric aci

9l u@h\%@sﬁfonl c acid, undecanoic acid, and the like.

20 The term "phar maceut i cal | y-acceptabl e base addition
means those salts which retain the biological)

ef f eEt‘% iptendsd thah thefeap csubsiitytest whpe applisd ineprignatien with a radical
whi CHa@ﬁ@rﬁ&Pé thaRloRk %Blé’c?'shd’n & Cﬁé W%F}g)r BdasA-HaPsBich
formed wth i norgani c bases suc r

hy dr 8¥3siitiop applisisde &othgpoistiessiren @ﬁ‘@ttbe @Rybaﬂﬁﬁwlmw mpieties can

pBt abe Gabdt@ied WRR tRSJeiPed sHRtinRAtassi um i thium
~calcium magnesium iron, zinc, copper, nmanganese, 25

alumi num and the I|ike. Parti cul arly preferred are the

anToAk Wgkd ReMeRS HetBim “COBIH! Rfeab Gl dé%o@ﬂfjaéﬁgfb%ﬁ' W!% well known
Salts derived from phar maceuti ca - acce

't
g?g 2k e esiiesitn thetipat ?ﬁﬁE@EYB‘éa@QIQf%JPéﬂ“?)‘rbmﬂ&ed by functional

SeCO@fb@lb)équﬂ'aléntse fE)da?fpres cﬂ%h&l@ﬁmcﬁbl@l Sfﬁéréduﬁmeﬂ% that are
tyted am nes, i ncl ud I%‘ﬁi nat ur al

ds
i uF?fﬂﬁ@p?ﬁE‘?X {PlsRvEnEAR Meludechistiare neltinied t&rﬁft%ﬁsﬁfﬁldes imides,
- 1 0Nn- eERRRERIS, RAlaBGles, 3HEAdIERS N-acylsulfonyldiamides (RCONHSO,NR,), and N-

acylsulfonamides (RCONHSO,R).

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

As used herein, the term “metal catalyst” is intended to mean‘a metal such as
palladium (0) or palladium (2) for use in a cross-coupling reaction. Examples of such
35 palladium catalysts include, but are not limited to, Pd(Phg)s, Pd/C, Pd(OAc),, PdCl,,



30 net hyl am ne, di nethylam ne, trinethylam ne,
et hyl am ne, diethylamne, triethylam ne,
w0 s@pesyt am ne, tripropylamne, tributyl am nePCT/CA2004/000018
et hanol am ne, di et hanol amz2ae,
2-di met hyl ar ni noet hanol , 2-di et hyl am noet hanol ,
di cycl ohexyl am ne, |ysine, arginine, histidine,
caf fei ne, hydrabami ne, choline, betaine,
et hyl enedi am ne, gl ucosam ne, et hyi gl ucam ne,
t hecnddie lics. Aﬁlam'\amESmetalqoteaazamtalmep@os;sjcm,(mgxlre%tlons include,

Cer PRSI el 1 SRS Y oRE R s B B Nicoaoh

25 dti@ae)pds NiGlyri di ne, N N-di met hyl ani | i ne,
N- net hyl pi peri di ne, N nethyl norpholi ne,
‘di cycl ohexyl am ne, di benzyl am ne,
rs N-Theltermz ydqmémame Fapletl mefiets, to g gheupetivatreay be linked to the polymerase
| \
t he er%g%géér @Ré‘éﬁ{ tﬁQﬁPés%m IESenﬁgg sﬁ@fﬂﬂ%ﬁw@gﬁ (lt)Hr’lét on?ﬂb‘iimd is
. bas wsacletedyni;hrtb@pblameraee taliget, Isyd:iahbaleallows Inemaghamw gither _l_rgc_ﬂLo_

o HOTE 5 0 NPE B o 08 oy A0 o

e arfsxaarplesyefraucy &Ighei@”mfle\llrmrendﬁddbaﬁgjhm putdratnot lingited to, fluorescent
FJ f qgﬁél¥ %h%&;lhmmeébént'iéb%ﬁ 95\6%%9131 %‘hz rfé)c‘c' rﬁé“(b\%nradloactlve

I nC

| nt es@tepes and #ifieitt taas skriisas etiniSugh lab@!ﬁ@rmaﬁﬁehed to the compound
nec 'EhY r replication of a

Vi rﬁi‘st?n ea ér:%mé'gse b%%%*?@?”%g?ﬁ?s i ncl ude, for

exanpl e, ‘ribavirin, amantadi ne, VX-497 (nerinepodib,

Ver t e 2RArSmeRLEY Crﬁle&)s a ‘N@%nd&a‘%t (MRKES Y the polymerase ortoa

Phar maceutl cal s), "Levovirin di ne fp ene
{Taxeamrriynd okthe pegent ifyention) whgse eikang affinity for a receptor can be used

Bi Opﬁaixﬁéﬁk&wh gabRlion Haeertig/ tBWHKHBE ligtid is lé@é(cme 'Hxamples of

as used herein nmeans those ‘agents that are effective

for BHMillgPars Rgude b\&F‘%\?éﬁthHbat'tVﬁ éwegequa Disédipg bghpeptide, a

hepagd Iyérgmfﬁer &h afr@@se §M@§1‘trﬁ<§1§ty(2fr aHeHiRES BpitoPeTBcatBEAbR by a
i pmmunonodul a

can %e sel ecte r

O Bl b e o b a6 e Yo o PRLE gy o the
bV pellnyierRE8 99 well- knbwhlnmtmwss of another target in the
HCV life cycle. The teérm"i nmunonodul at ory agent" as

used herein neans those agents (conpounds or

bi ol T Camsbhditbwac’Weegreﬁ;ﬁ Hﬁeaneea Houp Iﬂﬁail’&%tarmformed upon activation
mune. system ponse _in

h
PR I o OS5 AT S Sestah s TR Biios). Examples

| nt eof uchrgofsundlude bubare rfo’malt& toabenzmprag@ones, azides, and the like.
ipterferons, tau-interferons, consensus interferons

ahd asi al o- interferons), class il interferons (such

as vy Thaternt ‘salb the)ecihrdegregynyedatlandiberdseranidiion Shieof @cmmpound

B g L A B GhARIF2 pRAREh I SR Bt rreot

an a

The term “pharmaceutically acceptable salt’ means a salt of a compound of formula
30 () which is, within the scope of sound medical judgment, suitable for use in contact
with the tissues of humans and lower animals without undue toxicity, irritation,
allergic response, and the like, commensurate with a reasonable benefit/risk ratio,.
generally water.or oil-soluble or dispersible, and effective for their intended use. The
term includes pharmaceutically-acceptable acid addition salts and pharmaceutically-
35 acceptable base addition salts. Lists of suitable salts are found in, e.g., S.M. Birge



or biological) that is effective to inhibit the
function of HCV NS3 protease in a manmal. Inhibitors
W@R0OHOS3BGS3 pr ot ease i nclude, for exanple, thoBET/CA2004/000018

conmpounds described in WD299/07733, WO 99/07734, WO

00/ 09558, WD 00/09543, WO 00/59929 or WO 02/060926,

t he Boehringer Ingel heimclinical candidate identified

as BILN 2061 and the Vertex pre-devel opnent candi date
identified as VX-950. Particularly, conmpounds # 2, 3,

5, 6etal, J.RharhlScil8972,%6, BP. 1-39,widdh ls%reb'%ncdiﬁora@ﬁ by reference
55, lgt n%lr’ 91, 103, 104, 105, 112, 113, 114, 115,

116, {5685 " 153 124, 125, 126 and 127 disclosed in

the table of pages 224-226 in WD 02/060926, can be

ST TR s s ot i
i&}?/enetaimthe bidlbgictleffecthvenbss andpropeérties obthe fiE¥ bases anc:j which are not
b PEPaREl FouleTeitel g Rl oAl iRbny BRTR AHO as
fun cluydmphdﬁnclimd bedrobiemas acif rsuifuricragitied ujfamiveacid yittihasid,
agenﬁrgﬂﬁgol‘t?co%k‘ti %@%5“@ %E@ %@5’: é:fa{c?dy 43R a%%@gf?&%ﬁ& trifluoroacetic

accor i NVen referab
asi t%Cl@fadinﬁ@aﬁmﬂqggwbpméﬁpdmtfaeldelngBnesnlfohe aci, benzonc acid,

1958 B PP LG BRI o, bl PR b,

non- #gkrews aqlésethamsuliwaﬁpmd gluhogea@dmimh@lsmd glycerophosphoric
d

ISyt 8, BUROHR % (IR
( GSk§ulfopio agiy (redhionic Apid); I acmwmc anigr orljc acigo malonic
02/ Ogaé%ﬂ\deﬁly%[:ﬁk%esﬁﬁe&ul?&ﬁ: &4 rﬁ@th%r‘?&@l#&ﬂ@écnfiSnaphthalene-

Furtherrmre ot her inhi'bitors of nNerase a
1%cl sidenicrdch picotiric aai) %@§Phthé‘ﬁn%3&éfﬁﬁl|0@01dt pwalie acid, pamoic acid,

- I
8 g%g%&igigg: éiﬁﬁ?g?ﬁ&g?’cég? acM‘% ﬁﬁ%@%&%iémg%c{d Hi)%QI'icxamd W pionic acid,

02/ OBYYYS agld, %%vl@ka/% stepria AgdVRYCoMicRrich syifagilic acid, tartaric acid, p-

( Mer @ddnes@foniclatid, hBBkano udl, A 1 likgnot her target in
the HCV life cycle" as used herei n means an agent

(conpound or biological) that is effective to inhibit
bhe fRe i “Dharditbatically-aBddptaiie Basecadddiior dalt’ meamemBLe salts which

pol y FriFa 3t BFiopfal eclhert pus BopEGBR L Hfens Fdsegption are not

Wi t hbieldgivatly bostheviseiidegirdie, formmehaiti ﬁﬂ@aﬁ%ﬁ@%é@éﬁfch as ammonia

R T S T S R

cycl eodinml| petessidray liteivmnpdleiumagrghssitimairon, izimej dopbe manganese

gy e R G

i nhi bodiomscaléiuanendeaghesigatsalt $dis ddaved from pima’neceutlcally-

i.ncl Qgc?eplta%lésorgamc nontoxic bases include salts of primary, secondary, and tert|ary o
amines, quaternary amine compounds, substituted amines including naturally
occurring substituted amines, cyclic amines and basic ion-exchange resins, such as

30  methylamine, dimethylamine, trimethylamine, ethylamine, diethylamine,
triethylamine, isopropylamine, tripropylamine, tributylamine, ethanolamine,
diethanolamine, 2-dimethylaminoethanol, 2-diethylaminoethanol, dicyclohexylamine,
lysine, arginine, histidine, caffeine, hydrabamine, choline, betaine, ethylenediamine,
glucosamine, methylglucamine, theobromine, purines, piperazine, piperidine, N- -

35 ethylpiperidine, tetramethylammonium compounds, tetraethylammonium



14803 (I SI'S Pharmaceuticals). ~ The term"H V

inhibitor" as used herein neans an agent (conpound or
whrekoeizenl ) that is effective to inhibit thePCT/CA2004/000018

formation and/or replicati@éd of HV in a manmal . This

includes agents that interfere with either host or

viral nmechani sns necessary for the formation and/or

replication of HV in a mammal . H V inhibitors

i nclude, for exanple, nucleosidic inhibitors,

non- eanepands.divddinahN iIN-dioredylgnilimee Naeethyipipbiidioe,dy-methyimorpholine,

f US'\;?E#hJ}L&xl{"\bhﬂ{eégi%Egze}J dé%@ﬁ@ﬁ@i?améﬁ@lp%h&hgamﬂ%e 11eph8hamine,

nmean
( conﬁ@hﬁdoeozyloﬂwweo@dr@aln)e péigaming sesifs, @od |thﬁemqeo Ranfutsirly preferred

the §OLARY ﬂ%x@@s@é arreel rS%é oélefﬂﬁ\e{%ﬁée%%@%ﬁ{&et

This i'nclu

oF vtrmthming,rﬂlwhﬁéxd%@m 9hcﬂxo¢, andecafigingat i on WO

2004/ 065367 PCT/ CA2004/ 000018 - 27 and/or replication

of HAV in a nmammal .. HAV inhibitors include Hepatitis

A vates ies “antiyiral agratps esed-hareinyeans apegratprmBRUNids biological) that
VAQT@(éf)eCW@E&Iﬁ}NbﬁWHe '%(%tl% ra)nd(d?"r@ﬂtc‘aﬁor? 8EhakE ln ENRammal. This

term"HBV Iinhibitor" as used herein neans an agen
( confhslydas agems Had dpteders witiither Bosdior visel m@cha@'smﬁﬁ%eﬁsaw for the

the {pmBmdd Qﬁdlaﬁgéoﬂﬁatro%pof‘ &@ﬁrhé’rh af mERMd.N A@tlm‘ﬁﬁents include, for
This includes  agents that interfere with either

st
or vFP¥&TP ﬁé&%ﬁ'ﬁs%a?ﬁéé'@%\éﬁﬁw dmefmeredip.naries harmaceutlcals) VX-

and/ aog (\%ﬂéx@&tdn%cé!ftncbl@)/ LleOO\ﬁrlﬁT&méﬁ{ldlné"ﬂf)édléH@ (‘Prhéx@ﬁﬁne), XTL-001
i ncl ude, _for _&r.r% aentst at inhibit HBV viral

DNA 66?1 Mrog UHGR!S): Speci fic exanpl es of

_)

HBV i nhi bi tors i ncl ude Lam vudi ne (Epivir-HBV(r)),

| Adef Di pi,voxi | tecavir Coviracil (r)
DAPD Foﬁ&ﬁw BinePRRHHEY wdr .%?ettsaeﬂ) o rﬁ@@@ épe%fed*eat are
( Tel effystde fier)dimintshmava| prévdatifd/tet rogrieb it Bﬂiepatltls C related

Rac SYPPORR Y iseRtt, e SRS SR i EG e imritomblulatory
Robuatadits ancibitnrs bONCYO0S3 Brofd=S) othBainhibit@e of HISWsllwsarase or

Fepal IO o B BRI GV A L sueh aer

interferon al pha 2b;' HE2000 (Hol i s- Eden),

th:]a f%“gﬁxW%ulat%%%mg\%%%ﬁﬁgﬂ?ggm %Cr%%hﬁ (compounds

HBV BrBiclogiaishthaf drefefffeciive tCenbarce,or piBientate rtkgaemmune system response

ST g o St g eors e

such aasi-tflred-fand Ioowgagnteﬁmges itau-BiterRecroybonvsenstdBinterferons and asialo-
GenHey,

FexaiaTerohe). FaRnl Bifiiaschs (o af ineiierond %959@&9@@168 inferferons.

means an interferon selected, froma _
The term “inhibitor of HCV NS3 protease” as used herem means an agent (compound
or biological) that is effective to inhibit the function of HCV NS3 protease in a mammal.
Inhibitors of HCV NS3 protease include, for example, those compounds described in
WO 89/07733, WO 99/07734, WO 00/09558, WO 00/09543, WO 00/59929 or WO
02/0609286, the Boehringer Ingelheim clinical candidate identified as BILN 2061 and the
Vertex pre-development candidate identified as VX-850. Particularly, compounds #2, 3,
5,6, 8,10, 11, 18, 19, 29, 30, 31, 32, 33, 37, 38, 55, 59, 71, 91, 103, 104, 105, 112,
113, 114, 115, 116, 120, 122, 123, 124, 125, 126 and 127 disclosed in the table of
~ pages 224-226 in WO 02/060926, can be used in combination with the oompounds of



group of interferons that all bind to receptor type I.

This includes both naturally and synthetically
w@e@deBdr cl ass | interferons. Exanpl es of cl aBGT/CA2004/000018

interferons include a-, R26 onega interferons,

tau-interferons, consensus interferons,

asialo-interferons. 5 The term"class Il interferon”

as used herein nmeans an interferon selected froma

group of interferons that all bind to receptor type

theprpdesinéntdnass |1 interferons include

interferons. .Specific preferred exanpl es of sone of

these agents are |isted below. " antiviral agents:

ri baVhe iternaridtherminhikitor of; HOV . pdlymerassioasilustdrhereigemeans an agent

glegfl ol edgﬂhqéif tﬁ&lgéﬁ?léﬁla?‘é%ffkkw ﬁggﬁ‘t R@@g@@cﬂ\ of HCV polymerase in a

i nhi mama@,,wmmnwa@eaﬂm ambW@MBMMiﬁe c@Bpdunds according to

ot hefhlé ﬂbérﬁ‘oh%rnﬁ g?éfe%ﬁl tH%é tBOJ %fée&fﬁ{ﬁg%clrlﬁg%agé Siffrent from the

and non-nucl eosi
anot Bite targaterbby the Qcmpqems |ap¢@duagd4> $his eentianhi @ihesinhibitors of HCV

tar 968Iy§|§}a‘§§§rﬁ:ﬂ1dferngﬂ1(nlu§ ldgg%r?éﬁﬁ@gfeﬁﬁﬁg ?JmM‘utn@é B&8cribed in: WO

bosoire entry sit

nucl 8394012 RigelbMe210 : A Ad(Shie) sWVEI G2/109BB HAR ¢Bhire), WO 01/85172
pr ot R@%GSKb Wd) '@270@%@24 I\‘H IESSR) W b@/oé%gs(n@ﬁ&i? 'Wb?ﬁédb?ﬁe A1 (Merck),

i nhi bitors: tors: ent

vi r aFPDNRS %éﬁw’é’r @Pg@umh Burthermere Qtaercinh@ttorSA@‘ HCV polymerase also
di scyzrRd ﬁmidecgﬂmbgﬁ?gfop%xﬁﬁ‘\%f@%oéé cSﬁ’igB@%{H%' Bt&ibed in: wo

wherein a corrp

phar RECRILT A (Igenide e Y pPAO0GIIA3 & stjRharmaceuticals Inc.), WO
co- adpioBy 247eAR tMdvckAtidlanieRss 090874850A3 [Merak/sgent

selected from an anti'viral agent, an inmmunonodul atory
agent, an inhibitor of HCV NS3 protease, another

i nhi Thi @émﬂ‘fnhiﬂﬁ&r @Kérhbﬂ’fb’r et iAfhe HEYR éﬁe”%fs u@@@h@r‘%‘in means an
targ H V i nhi bitor,

s i i
i nhi B??'HRC%{%O% OVH@!PQ'G’ﬂXJ tBatis Pffe%@ﬁ%lné?'f&ﬁe %@ﬁtwn and/or
agenteplieatdnf G\G\diad: iamhie offef tH&hthQrﬁTﬁblﬁﬁ?g?ﬂwleQ’(NRG@H&xdent RNA

15 Th ddi mb t he
corpBANAETF F HLY THBdRR O 45 e pEdT BT dher Rost or HOV virl
pggr meamlsmaheckssagﬁoif heformitibe anaot kpliyatioh@s EiCV m a mammal.

a | n .adm ni_st er ed

The iRls SEECEr B 0 BeiOP IR Sabdg e iaarsle. Soents that
ex anmhmlt a tasga’n gelacted tfronfSal H@\Bluhlncbse) GV NG2/¥ srotgaye Bed HCV IRES.
adm %'pé&ﬁé S)garﬁpcfeé gﬁnﬁgr’tcr rclatf alpother target in the HCV life cycle include ISIS-

14803 (ISIS Pharmaceuticals). I

The term “HIV inhibitor” as used herein means an agent (compound or biological) 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 fbr the formation
and/or replication of HIV in a mammal. HIV inhibitors include, for example, nucleosidic

inhibitors, non-nucleosidic inhibitors, protease inhibitors, fusion inhibitors and integrase
inhibitors. ‘

The term “HAV inhibitor” as used herein means an agent (compound or biological) that
is effective to inhibit the formation and/or repiication of HAV in a mammal. This includes

-agents that interfere with either host or viral mechanisms necessary for the formation



concurrently with, or follow ng the adm nistration of
wherein a conpound of fornmula (1), 20 or a
w@banmesseut i cal |y acceptable salt thereof. As BGEGA2004/000018
herein, the term "treatnent2? nmeans the adm nistration
of a conmpound or conposition according to the present
invention to alleviate or elimnate synptons of the
hepatitis C disease and/or to reduce viral load in a
patient. 25 As used herein, the term"prevention"

meanand/berepikeation of HAV iroamefnngal CHANGHHISItops mcm@wepattms @Vaccines, for

ho. RGO (SRRESUIe) NG AT Beesd BS AU? dvegts Pastour

of synptons of the disease, and/or prior to the

foll
giegﬁg'thl ?n Q‘gﬁylﬂhl%rltc{ S%&qr%g&g?qlglp%%gﬁgggg;&ﬁgpq?ppu%\émopglologlcal)that
subf ¢ éﬂdilcﬁ\‘&e tomhibirteé fAtnatidr@ndier rﬁphc@f ior dedH%\ﬁltn(éaﬁﬂnﬁ?fal Fhis includes
spirocycli.c 0 ch i s ponde 0
oot STt it e mih EhGhosh B Nire iosBan S8 agrssh or the formation
t he a@edlogreplicanion'ohdBgya mabondl. HBVanHsHRES ihdlud)Tor Bxdrfiple, agents that
dr awn 0 A}/ 67 PCT/ CA2004/ 000018 9 5 10 15
enaném%\tgy@ ofif@ F@@‘g ygrergge Qr g vacqngs: aSre¢ifi; examples of HBV
exanihibitoR iftlude Q.farrm&ﬁiﬂfe t(Ep\tnr—‘l—hB&/%Uh&bfoVMeDFplvaﬂaEntecawr FTC
be attached,to any free FOSItI on on

wout (oI SaPR G PR By oRery G Ao Lot (Telbivudine),
unl esgorRgaidd @ﬁé\t@ﬁch&tﬁl%)s ACHA ﬁ E&a’ &.dFmC(ﬂbmﬁeﬁ)S M‘t§c478 (Eli Lilly),

| ong as, not. _stated otherw se, %I’O substituen

and ﬁ?&,vgégCVS,l hlgorg-Leandy nuclmgd@ Hsiﬁﬂ@lqug lq:Q}ng@be?; (ICN), Bam

R5 R@QSW@VG‘R@) YRALOR7XTRS amRobs s Ry IR R&¥nergy), HepBzyme; and

immunomodulator products such as: interferon alpha 2b,' HE2000 (Holiis-Eden),

- Theradigm (Epimmune), EHT899 (Enzo Biochem), Thymosin alpha-1 (Zadaxin®), HBV

DNA vaccine (Powderdect), HBY DNA vaccine ‘(Jefferon Center), HBV antigen

(OraGen), BayHep B® (Bayef), Nabi-HB® (Nabi) and Anti-hepatitis B (Cangene); and

HBV vaccine products such as the following: Engerix B, Recombivax HB, Ge’nHeVac B,
Hepacare, Bio-Hep B, TwinRix, Comvax, Hexavac.

The term “class | interferon” as used herein means an interferon selected from a
group of interferons that all bind to receptor type I. This includes both naturally and
synthetically produced class | interferons. Examples of class | interferons include a-,
B-, omega interferons, téu-interferons, consensus interferons, asialo-interferons.
5 - ‘ .

The term “class Il interferon” as used herein means an interferon selected from a group
of interferons that all bind to receptor type Il. Examples of class Il interferons include y-
interferons. ' |
Specific preferred examples of some of these agents are listed below:
= antiviral agents: ribavirin and amantadine;
. immunom.odulatory agents: class | interferons, class Il interferons and pegylated

10 interferons; |
* HCV NS3 protease inhibitors;



R12

, RI3, R4 e RR1 f R31 , R32 r R33, R35e R51, R52

, RGO e R111ls R112 s R117 a R150s R160, R161 , R162
wWeRL@3/068860 RO RC RL, RN1 RN2 RN3 RN4 RQ A, B, RCT/VA2092/000018

VB,

Mi, QI da Qlb, Qrc, @@, QRa' @b, RO W, W,

Y, Y1, Y2, Y3, X, Z, Sp, Het, HOy, Hetaryl, k1, q,

qa,

and gb, have the neanings as defined hereinbefore

and hereinafter. In the following the preferred
enbodi ments, groups, substituents and indices

accordi gtgertinhibidrs ®f thaHIW poigmaretesdldddititland Rornucieosidic
preferreﬁb rrbodl ment of the first aspect of the

|nventNB

"Rere is provi ded an isoner, enantiomer,

d| asmerigbibtamgmnothet @rged nﬂeuheofcmllf@wyae wtﬁai,mrrmrmﬁg& gélected from:

for

R3 (1)

YO \:- /L 2
V\herel ﬁ&b&l%%{%lprol&ea&e BN grnﬁl %&OW&WI?&? (@Eép Ais
Cs5 wherldiMinhibiters: inefassizic mImblt@sMmmclécsm’uemﬂmttsrsﬂprotease
doubl e .bond and -- - - - a C ato and a N-atom
represe'ﬁ ‘Bg%rgnfgs'ﬁn 'réh'%%san 'ﬁgeg&:i‘sgdﬂh' ars\pf) Zis
covalrentiBY inhiitoesl agentsltlnd’tmhlmd‘zvuml DMB\ pd\tn&88el 610i6 28 BV vaccine.,
PCT/ CA2004/ 000018 30 ML is CR4a , M2 or M3 is CR5,

Mi is CR4b, and in addition one or two of the groups
sel erﬁseﬂscmsead rboveyRombhation thétapris @ingmplated Mheréin la compound of

| lae %rﬁn\ﬁ' das ﬁétol? &l pgfe}?r%?géﬁ H%g'\%cg{ntaw% éa‘ﬁ tWQ egp C-tagrb nls%ered with at

S a spacer

fr omleas(:asglasizhtlonal agent selected from an antiviral agent an immunomodulatory
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35

agent, an inhibitor of HCV NS3 protease, another inhibitor of HCV polymerase, an
inhibitor of another target in the HCV life cycle, an HIV inhibitor, an HAV inhibitor and an
HBV inhibitor. Examples of such agents are provided in the Definitions section above.
These additional agents may be combined with the compounds of this invention to
create a single pharmaceutical dosage form. Alternatively these additional agents may
be separately administered to the patient as part of a multiple dosage form, for example,
using a kit. Such additional agents may be administered to the patient prior to,
concqrrehtly with, or following the administration of wherein a compound of formula (1),
or a pharmaceutically acceptable salt 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.

As used herein, the term “prevention” means the administration of a compound or _
composiﬁon 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.

Thé following signs -=-- and " are used interchangeably in subformulas to
indicate the bond, or in the case of a spirocyclic group the atom, which is bonded to
the rest of the molecule as defined.

As used herein, the designation whereby a bond o a substituent R is drawn as



pi group ( )k1"', wherein. k1l is 1, 2 or 3; R51, R52
are independently H,£ (Cl.6)alkyl, (C3.7)cycloal kyl or

w@ a3)pedskyl - (C3.7)cycl oal kyl, or R51 and R52 BECBECA2004/000018
coval ently bonded together 2&nd to the carbon-atomto
which 15 they are attached to forma (C3.6)cycl oal kyl
group, said al kyl, cycloal kyls or al kyl -cycl oal kyl
bei ng optionally substituted by hal ogen, hydroxy,
(C1. 6) al koxy, cyano, am no, -NH(CL.4-alkyl) and/or
- N( GAmdnatinl nolm) e c2teY of 8 rihg, SichNiR, for@xakiplk? R13,
wherein R11, R12, R13 are each i ndependently defined
as R __R13 may al CCP? or SOZRC wherein Rc and
each® N optigpall y t ut /@ R R150: 25 or both
R12 & R arec gllh/tly bong ogether and to the
carbon ato they,are attachedtoformaS
u ns al{ng?rgﬁ){hg? fthsIWB E&gmgmé ?\g%cg{etdﬁg agy frgg 883'%'{@'? ¥hequg that
7- mewddd @merwae @embdltuied by sattydmee atayalnlessspstified ntigrwise.
contain | to.3 heteroatoms 30 selected fromN, 0 or S
said cyclic systens being optionally substituted with
R150Prefenred sw@od@aem (C3. 6) cycl oal kyl ,

Cl. 6 1
(ci. gg ﬁﬁ]? P@a%c%tﬂ% Wﬁyg)ﬂegﬁn&ktﬁ aﬁwrches like e.g. R',
bei nB ‘oBt.i naﬂf‘;RsBﬁ RIB_BOa REDBRPOBER&P, R™, R®, R, R®, R",
PCT/ ﬁAZ Mhﬁ)ﬂ&@\lﬁm ﬁ]sz Ip{eﬁR@fM R{M F\leiﬁ RY11| &11@%1%%3&)’ R, Q61

t hen r‘%]v‘g] (g d al'so .
i ORE Rifie RO TRBRS B dpti BRIy R tﬁ%otAtBtle,dVlWhMW Q' Q"

1Y it 8 8p NRLk,! 1 gy yal

o I\IISbN( e @Q@mcf oF Ngi N\’Jv Nzwcte}voRL( reyyahe e, B, MEEYE, Riltaryl, ki, g,
NRN4SAFRIS- Wﬂquhg)np@qnmgqm@egmd fereinbefore and hereinafter. In the

following the preferred embodiments, groups, substituents and indices according to
this invention are described. |

15
. In a preferred embodiment of the first e\sspect of the invention, there is provided an
isomer, enantiomer, diastereoisomer or tautomer of a compound, represented by
formula I
YO\/L
: Sp 1 .
\ : ‘ Y
) i I M1
| | S
2 ./ M
L F
. B “m*”
. 3
20 ‘ R ()
wherein: o
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(=Y")-Z is covalently linked to either M? or M?,



10 NRN2-CO-Rc, NRN3-CO N(RN2) RN1 or N(RN1)OR; said

RN,

i ncl udi ng any heterocycle or heterobicycle forned

WhRoRBids36RN2 and/ or RN3, and Rc and R bei ng opeT/on2004/$00018
substituted with R60; 15 i 36r if Yis O or S, then 'L
may al so be OR6a or N(R5a) R6a, wherein Rya is defined

as

RNZ and wherein Réa is: , 20 wherein R7a and Raa

are each independently defined as R, wherein said R
is optionally substituted with R60; or R7a and Rsa are
coval ently bonded together to forma (C3_7)cycl oal kyl

or a
3 he

12 Or 6-nenbered heterocycle having from1l to

4"
{wellsogigom selected from 0, N, and S; and whenL is

N( RS sem® ieCRAer of R7a or R$a may be covalently 25

bond
6- nme

ﬁﬂ,tg Rya to forma nitrogen-containing 5-or
& &8 het erocycl e, wherein said cycloal kyl or

heterocycl e being optionally substituted by R160; and

Y2i sOorS; 30 R9a is defined as R, wherein s,aigl Iﬁis 4

opt i BA%AIN AR twe OlNE I9raNRs selsictedrim g_b’MO\M ARty may also
bondgd N, witRithd18roviab tHat #hedgrofiS M2 NeZ is li i -
6 menber ed VO 30047 0Ba387 N3 TREYC(LYZ istinked s an ©
‘hetePB®®Ycle; QL is aryl, Het, (CL.6) alkyl-aryl,
(Cl.6) alkyl-Het, (Cl.6) alkyl-CON H aryl or (CL.6)

al kyl - CONH-Het, all of which bei Qgs
d0bs BPI%I# SRR P YRsReleqiedoms-(OR

optional |y

" NABISiINWher ei n

R14 is Hqnid Cesalkyl; Zis defined as 10a) OR;

b) S2Rc; o e .
R™, R™ are independently H, (Cys)alkyl, (Cs.7)cycloalkyl or (Cys)alkyl-
(Cs7)cycloalkyl, or |
‘ R and R*are covalently bonded together and to the carbon-atom to which
15 " they are attached to form a (Css)cycloalkyl group,
said alkyl, cycloalkyls or alkyl-cycioalky! being optionally substituted by
halogen, hydroxy, (C1.c)alkoxy, cyano, amino, -NH(C,4-alkyl) and/or -N(C1.4-
atkyl); '
20

25

30

Y%is O, S, NR" or CR"R™", wherein

R", R™, R™ are each independently defined as R°;
R™ may also be COOR®.or SO,RS;
wherein R® and each R® is optionally 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 saturated or 5,6
or 7-membered unsaturated cyclic system whereby the 5, 6 or 7-membered
saturated or unsaturated cyclic system may contain 1 to 3 heteroatoms
selected from N, O or S; said cyclic systems being optionally substituted with
R150;

L is Crealkyl, (Cas)cycloalkyl, Cysalkyl-(Cas)cycloalkyl, (Cag)alkenyl, aryl,
(Cisalkyl)aryl, Het, (Cy5)alkyl-Het, all of which being optionally substituted .



c) N(RN2)RN1; d) NRN3-N(RNa) RN1; 5e) NRN3- NRN2- CO R;

f) NRN4- NRN3- CO- N( RNa) RN1L; g) NR N2_SO2-Rc or h)
WORN20&36Rc; i) COOR, J)N(RNI)OR, 20wherei n R BOTICR2004/000018

are optionally substituted3wnth R60; and said RN ,

i ncl udi ng any heterocycle or heterobicycle forned by

RN1, RN2 and/or RN3, being optionally substituted with

R60; or Z is OR6b or N(R5b) R6b wherein R5b is defined

as RN2 and R6b is: 25 wherein R7b, Reb, Y3, ROb, @,

are defingih &% R7a, R8a, Y2, R9a, Ql, respectively,;

R2 is selected from hal ogen or R21, wherein R21 is

aryl or Het, said R21 is optionally substituted with- .

R1, 58; 1f$0|s|i3?f|2ﬂ‘3stﬂbﬁ¢_trﬁ§yélé@%@pl 6) al kyl,
(C3. 7) cycl oal kyl | (CL. 3)al kyl - (3. 7) cycl oal kyl ,
(C5.7)cycl oal kenyl (C1. 3)al.kyl - (C5.7) cycl oal kenyl ,

(6. 36 ¥? RS, thed Kyﬂnag/e(lé%lbébwkyl WO 2004/ 065367
PCT/ CA2004/ 00001 3 5 10 .
wherein R is optionally substituted with R

orif Y2 is O, S or NR", then L may also be N(R")RY, NRV-N(R")RV',
| NR"“-NR™.CO-R®, NRM-NR™-CO-N(R")RM', NR2-S0,-RS,
10 NRM.-CO-R®, NR™-CO-N(R")RV or N(RVOR®; ,
said R", including any heterocycle or heterobicycle formed by RV, RM
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 RN,

and wherein R% is:

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 form a (Csr)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 R7 or R® may be covalently
25 bonded to R% to form a nitrogen-containing 5-or 6-membered heterocycle,

wherein said cycloalkyl or heterocycle being optionally substituted by R'%;
and ‘

Y2isOorS;
30 .
R* is defined as R®, wherein said R® is optionally substituted with R®; or

R® is covalently bonded to either of R™ or R®? to form a 5- or 6-membered



20 (C6_10) bi cycl oal kyl, (C6. 10) bi cycl oal kenyl
(C1. 3)al kyl - (C6. 10) bi cycl oal kenyl, HCy or

W@ Bb4m¥Bbkyl - HCy, wherein HCy is a saturated oPCT/CA2004/000018
unsaturated 4 to 7-nenbered2heterocyclic group with 1
to 3 heteroatons selected fromO, S and N, said al kyl,
cycl oal kyl, cycl oal kenyl, bicycl oal kyl,
bi cycl oal kenyl, HCy and al kyl -HCy being optionally
substituted with from1l to 4 substituents sel ected
from a) heleaggole; b) (Cl_6)al ky( optionally
substituted with: - OR31 or SR31 wherein R31 is H, '
(CL. 6al kyl), (C3.7)cycloal kyl or

( ClhB?Qgﬂzkﬂ1 i éﬁl FI)&E)(CI é)élk&bféryl @, 6)a|k§(|m,)@1 WWyﬁCU)NH-aryl or (Cis)
eac | .
e s kA RORRERSIE Bl othytien bing ablonell svestifuisd wity R

beth. R32 are coval ently bonded together and to the

n|tr en_t re attached to forma 5, 6 or
ngésrgdggm@ WgSFGYmEa Hc%?éeee)a@y‘ OR33 or SR33
V\herel n R33 is.H (Cl_6)al kyl, (C3_7)cycloal kyl or
(Cl 2 | -%CS 7)cycloa I kyl; d) N(R35)2 wherein each
I A¥lently H, (CL.6)al kyl ., (C3_7)cycl oal kyl
or (Cl 3) a,l)k@RD(CS 7)cycloal kyl ;' or both R35 are
coval ent | bonded together and to the nitrogen to
Wi ch thei’ )aP@Rtt ached to forma 5 6 or 7-menbered
"~ sat ur at ed gyefy ¢l e; Rda, R4b, RS each are
i ndependen IN k—; or defined as R150; 25 R60 i s each
def i ned a§')1 RiONR'OROSt i t uent s i ndependent |y sel ected

from 52 ﬁRsulqRNa toggts sel ected from hal ogen; -
one of eac RQ uent se Ieﬁ&led from OPGBH, NO2,

cyano, azifdoN BN RHSRORENH) NH( C1. 6) al kyl or
G=I\H) NHOQ) Gl gblcyteor SBH, and - 1 10 3
uen

substlt s se| ecfed {rom 30 a) (C-6) alkyl,

(C3.7) cyclh)aNRy"f-COEB ;7 spirocycl oal kyl opti onal | y

cont ai ni ng . heteroatons selected fromN, 0 and
(C2. 6) a‘ kenﬁ “(Cc2..8)al kynyl,

(C7 6) al ky) - (\I(BN )x)Fe‘im oa( ky(, al | of which optionally

bei ng s UbSfHisth ¥ MR® are optionally substituted with R®; and
20 said RM, including any heterocycle or heterobicycle formed by RM, 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:
| | rR? R® |(§9b
N_\(:g2 )
Y 4
25 wherein R, R®, Y3, R%, Q?, are defined as R™?, R®, Y2 R%, Q',
respectively;

R? is selected from: halogen or R?', wherein R*! is aryl or Het, said R*! is optionally
substituted with R,
30 A ,
R® is selected from (Crg)alkyl, (Cs.7)eycloalkyl, (Cq.3)alkyl-(Ca.7)cycloalkyl,
(Cs)cycloalkenyl, (C1.3)alkyl-(Cs.7)cycloalkenyl, (Cs.10)bicycloalkyl, (C4.s)alkyl-



8150; b) OR WD 2004/ 065367PCT/ CA2004/ 000018 34 c)

OC(OR, d) SR SO2Rc, SC2N(RN2) RN1, SO2N(RN2) C(O) Rc or
WEONROMBEO2RC, 5e) N(RN2) RNI, N(RN2) 000Rc, or PCT/CA2004/000018

N(RN2) SO2Rc; f) N(R N2) CORG3 g) N( RN) CON(RN2) RNI; h)

N( RN) COCORc, N(RN) COCOCOR or N( RN3) O0O0ON(RN2) RNI; i)

CORP; 0j) COOR k) CON(RNZ)RNL; l)aryl, Het,

(Cl4al kyl')aryl or (Cl-alkyl)Het, all of which _

optionally being substituted with R150; wherein said

RNI, Rc and.. @wwlogmylh(can%@wmmd% &1 %alwmtg ¥)bicycloalkenyl, HCy

subst i tuted 0 as defined i's each
defi ned a§r‘(¥\‘:‘t€§? i)?I}’Rh?é’st ituents i ndependently sel ected

from - | wHeréin H0ySE b%@ﬁﬁét@d%ﬁh%@gte@r@@ﬂﬁk%ﬁféd Heterocyclic
one of each substituent selected from NCO2,

cyano, azi%HP With-1t9 hete C@G“W—EW"@@[ fre%@k% Ian@lN
C6=NH) NHC@a(d1ai), aiylsnzsélkylawéloalkényOb@o‘?déﬁlaﬁ 'ﬁ%l@&ﬁenyl HCy and
sel ected from 20 (C1.6)

& et GUBHGH PRI o AP te vt Kiom | 1 6ﬁt¥b§tltuents selected

from: a) halogen;
b) (Cie)alkyl optionally substituted with:
- OR® or SR® wherein R* is H, (Cysalkyl), (Cs 7)cycloalkyl or
10 (C13)alkyl-(Cs.7)cycloalkyl; or
- N(R%), wherein each R* is independently H, (C1e)alkyl,
(Cs.7)eycloalkyl or (Cy.s)alkyl-(Ca;)oycloalkyl; or both R* are
covalentiy bonded together and to the nitrogeh to which they
are attached to form a 5, 6 or 7-membered satufated
15 . heterocycle
c) OR33 or SR® wherein R® is H, (C; s)alkyl, (Caz)cycloalkyt or
(C48)alkyl~(Cs.7)cycloalkyl;
d) N(R*), wherein each R* is independently H, (C+.)alkyl,
(Cs.7)cycloalkyl or (C1-3)alkyl-(C3_7)cycIoa[kyl;’or both R* are covalently
20 | bonded together and to the nitrogen 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 to 4 substituents independently selected from:
- 1 to 3 substituents selected from halogen;
- one of each substituent selected from: OPO3H, NO,, cyano, azido,
C(=NH)NH,, C(=NH)NH(C.c)alkyl or C(=NH)NHCO(C.¢)alkyl, SOsH; and
_ -1 1o 3 substituents selected from:
30 a) (Cis) alkyl, (Cs.7)cycloalkyl, Cs7 spirocycloalkyl optionélly containing 1 or 2
heteroatoms selected from N, O and S; (Ca.s)alkenyl, (Ca.s)alkynyl,

(C1.6)alkyl~(Cs.7)cycloalkyl, ali of which optlonaﬂy being substltuted with
R150

b) ORS;



heteroatons selected fromN, 0 and S; (C2_6)al kenyl,

(C2.6)al kynyl, b) (Ci1.3)al kyl-(C3.7)cycl oal kyl, all of
wandoglesspt i onal |y substituted with RL60; 5c) QORCT/CA2004/000018

d)OC(O R SR SO2Rc, SO2N( RN2) RN1, SO2N(RN2) C(O) Rc or

CON( RN2) SO2Rc; e) N(RNZ)RNI, N(RN2) COORc, or

N(RN2) SO2Rc; f) N(RN2) CORc;. 0g) N(RN3) CON( RN2) RN1;

h) N( RN) COCORc, N( RN) COCOOR or N( RN3) COCON( RN2) RNI ;

wherein RNl is as defined or O4 O Cl-4-alkyl; i) COR

j) COOR; @ tetARO e or CON(RN2) RN1; wherein said RN,

Rc and/ or opt .onal | titut

2004/ 06538) &R:Tﬁ@ﬁgo‘i@ éoin’S%zN@? }S?é@)ékmreﬁ%meza%@zl?c:

defined ag) ]N(REZ)RM ﬁ(wm@kge&t@quggggmdent ly

sel ected fro 1, f1uori né substituents: and
5 - one of) é‘é\(&q §@@'si|tuent sel ected from tetrazol e,

cél orine, rﬂﬁ @ON(R@hR“«"r CN, nitro, Cl.4al kyI CF3,
COOR161, g(IB §R76 63, OR161, N(R162)

S02N( R162h, N(&) mm&hm 3)CQQ¢@&°¢M@<§”)COCON(R”2>R“‘
NR162CO?162 oCC]\I( R162) 2, wherein R161, R163 and
each R162 |s |ndependently (C1-4)al kyl,

(C3. 7) cychod@RPR% or (CL1.3)al kyl - ( C3. 7) cycl oal kyl ; and

R161 and g?%ﬁaﬁ@)ﬁmy each i ndependently
10 [) aryl, Het, (Cy4alkyl)aryl or (Cyualkyl)Het, all of which optionally being
substituted with R'®;
wherein said RY, 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:
-1103 sdbstituents selected from halogen;
- one of each substituent selected from: OPO3H, NO,, cyano, azido,
, C(=NH)NH,, C(=NH)NH(C1.¢)alkyl or C(=NH)NHCO(C;.s)alkyl; and
- 1 to 3 substituents selected from:

20 | a) (Ci.e) alkyl, (Car)cycloalkyl, Cs7 spirocycloalky! optionally containing 1 or 2
heteroatoms selected from N, O and S; (C.¢)alkenyl, (C,.5)alkynyi,
(C1.3)alkyl-(Ca7)cycloalkyl, all of which optionally substituted with R'€;

b) ORS, ‘
c) OCOR®% |
25 d) SRC SO.R®, SONRYRM, SONRN)C(O)RC or CON(RM?)SO,RE;
e) N(R“RM N(R¥)COORE, or N(R")SO,RY;
f) N(R™)CORS;.
g) NR™)CONR™R™;
h) N(R¥)COCOR?, N(R¥)COCOOR® or N(R¥)COCON(R'?)RM';
30 ‘wherein RMis as defined or OH, O-Cy_-alky!;
i) CORS
j) COORS;
k) tetrazole or CON(RN?)RM';

wherein said RN, R® and/or R® are optionally substituted with R as



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

together and to the nitrogen to which they are
w@rdaobBsa’to forma 5, 6 or 7-menbered sat ur at ePICT/CA2004/000018

het erocycle; R Rc are indépendently defined as

(Cl.6)al kyl, (C3.6)cycloal kyl, (CL.4)alkyl -

(C3.6)cycl oal kyl, (C2.6)al kenyl, aryl, Het,

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

also be H RNl.is independently selected fromH,

(CL. 6) al kylefinéd?3. 7) cycl oal kyl, (Cl-4)al kyl -

(C3.6)cycl oal kyl, (C2.6)al kenyl , aryI , Het,

(CL.4)al kyl -aryl, (CL.4)alkyl.- or 20 RN2, RN3, RN

are |R1€?e@eademﬂn¢dlds 1CPRr 3(sG83tﬁ@édf$/|n):iependentl selected from:

(C3.6) cycl a C3, (3) cycl oal kyl ;
wher ei n sai 5#&%&1&1&%@@?{1@%3( d al'kyl cycl oal kyl is
opt i onal | y onswhshéh subedtueht delduyst ﬁm,’cethﬂb[égefﬁlorine, bromine, iodine,

ar boxy, 6-.al n
CC]_ 6- )eiI}/kogN ngg/ll%MI-o &QC%#;& %Pg g;’ SO.R'®, OR™, N(R'®?),,

-N(Cl. 4- alsogrxj)(am)grsb Nm?zeoR@aNRm@an‘F% NROPCORA| o CON(R'®2),,

Ssubstitute

o Ll Kostheibin e R POSE ot Y 1 Bpandently (Graallug Geevcioalkyl
N(RN2) RN grhte, Salksd& ; N

gg oup) RIS ( N o1 SRIZ ;i’bﬂ't( §ﬁ@f¢t03lljkﬂbs\@t P?ﬁmagﬂ-gﬁg{ I;{n) n‘i’d‘y é%ch mdependently

R® and RNISO b&g; ?FERP“%B ¢ 8tragvalently B@?ﬁ?@dogﬁb@tﬂf@rtoﬁ*@ nitrogen to

. forma 4-,wHich they aRy atibcRBIREAA a 5 Bldi7ah8RAbEfed saturated heterocycle;
unsat urated N-containing heter ocycle or a 8-, 9-, 10-

or 11- nenbered N-containing heterobicycle each rmy

have RR)&Ctr@nakpendeh {0 -
romol ™ aﬂdb“"?" o €8 (DRI, Gl (R halky

wher ei n Flépsﬁgy‘?ﬂ@"?yhé@ﬁ%lk%“y@ arylgHet, 631 4iﬁ4kWaWéﬁ%€%ei alkyl-Het; and

het er ocyclre ayRg e H:0 4 heteroatoms sel ected from
0, Nand S, or a 8-, 9-, 10- or 11-nenbered
het er obi cycl e having | to *5 heteroatoms sel ected from

0, N f e }
oy ok P S 91 1, B YT g
Sp Y (Ca. a)cycloalkyl (Cgs)alkenyl aryl Het, (C, 4)alkyl~aryl (C1 4)alkyl-Het; or

20 R™, R™, RM are independently H, CHs, (Ca.salkyl), (Ca.s)cycloalkyl, (C1)alkyl-
' (Cas)cycloalkyl; wherein said alkyl, cycloalkyl or alkylcycloalkyl is optionally
substituted with hydroxy, halogen, carboxy, Cy.¢-alkoxycarbonyl, Cy.¢-alkyl,
C.¢-alkoxy, amino, -NH(C.4-alkyl) and/or -N(C4.4-alkyl),; and wherein said
CHs is optionally substituted with halogen, carboxy or C.-alkoxycarbony;
25 and ‘

in the case
a) of a group N(R")R™! the substituents R™ and RM": or
4 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 rhay have additionally from 1 to 3
heteroatoms selected from O,N,and S;



M 10 yO L wherein the conpounds of the fornula la are
preferred. 15 Furthernore this invention conprises

W@ oimpoes3es according to the formul as,| c and | dP@I/ZA2(84/000018
,.AZ R2 B --<M4, M3 R3 W3 2004/ 065367
PCT/ CA2004/ 000018 37 S Sp A M~IM Ra -< wherein
the conpounds of the fornmula Ic are preferred. 5 Mre
explicitly, this invention conprises conmpounds of the
following formulas RL1 NR5z 1 R4a Yl RNz NRL

RAa wherdin \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 to’5 heteroatoms selected from O, N and S;

5 ora salt thereof.

Core:

This invention comprises compounds of the formulas la and b
Y

10

wherein the compounds of the formula la are preferred.

15  Furthermore this invention comprises compounds according to the formulas Ic and id

" i
1
rR— ||
. -M
B Mt



RL5 NRNI Y1l z z WO 2004/ 065367 PCT/ CA2004/ 000018
3 Y RL5 NN-" --YI1-lly RLYL1I|l zz RL NRS5 13

Wa@ED004BeRE7 ' Rda R2---(/ | PCT/CA2004/000018
37

Sp .
A
N pal
R— ' | i

\\ ~, Z

i LK

Y1
3
R (id)

wherein the compounds of the formula lc are preferred.

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




YI Yl | RBY~-m R-. Rdal ~-N. RLt | Nj~ . R3 Rdb
Y zzNiN13 4b R Y z Nz Rda WD 2004/ 065367
WESAG3004/ 000018 39 R R z z 2z PCT/CA2004/000018

38




wherein R denotes the group -Sp-C(=Y)-L. Al so
explicitly, this invention further conprises
w@ormpoesses, of the followng forrmulas: 5 z z Wher/€AR0R000018
denotes the group -Sp-C(=YpB9L. Preferably the groups
M and M4 are CR4a and CR4b, respectively. 10 The
group M2 or M3 to which the group -C(=Y") Zis
covalently linked is C and the other group M3 or M
is preferably CRS. Therefore those, conmpounds are
preferredpgahich are descri bed by the fol lgbwi ng WO
2004/ 065347 PCT/ CA20(04/ 000018 40 group af fornul asg
L, VIO 2004/ 065367 N R

1.1 to 1. 4< 3 N :
PCT/ CA2004/ 04p018] 41 L% y\\\\,Z A gz st

preferre 0 i.s described by the- 9 | a4\ 1 :
1.1 Anoth gr Nip -ofR pref erred conpounds '}'s dé¥crib y4

by the forfula 1.4 as given -5 above. S VEL” The y!

preferred ani ng of the spacer group Sp IS a group
sel ected fgrom - (CR5JR52) kl.-, wherein k1 jis 1,p& or 3;

and R51, 2 are indgpendently H or (CI1. , 10

in partic r hyl; and/or R51, R

coval ent | Ede\d togetKer and to thg c atobh t o
whi ch*they a ftached to forma &c I,

cycl obut yiNor cl opentyl group. More pr ra z
a spacer ghoup gl ected from-CH2-, -CH ) -, ;

- C(CH3) 2- , R~ CH2- and Most preferably Bp is -cH2Y

wherein R' denotes the group —~Sp-C(=Y°)-L.

~ Also explicitly, this invention further comprises compounds of the following formulas:
5 ‘ '

wherein R denotes the group ~Sp-C(=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



15 yo, WO 2004/ 065367 PCT/ CA2004/ 000018 42 Accordi ng
to a first preferred enbodinent of this invention Y is
w@2en/0836nost  preferably 0. According to a sePONdA2004/000018
preferred enbodi nent of thi48 invention Y and L are 5
coval ently bonded to forma 5, 6, 7 or 8-nenbered
nmono- or a 8, 9, 10 or 11 nenbered bicyclic group
whi ch may contain 1, 2 or 3 heteroatonms sel ected from
N, 0 and S, wherein the nono- or bicyclic group is
opti with Rao In this second
errbo(&g@eéf%‘co%%ef ‘E:gbtrrpqgunds are preferred, wherein Y
and L are 10 covalently bonded to-form an unsaturated
5 or 6¥enhdr ed nonocyclic group which may contain
or 2 heteYoatoms selected fromN, 0 and S, wherein the
nmonocycl i group IS qptlonally substituted with R60.
Most pref 8 abl g*sai d Yronocyclic gioup is a nonocyclic
aromatic ir hetjer oardgmti c group. Preferred exanples
of such N--. R aromat 2 grooups are phenyl, pyridine
| g optionally 15 substituted as
N_B4 AN po Therefore preferred groups of
the subforjrulajare RR1 Rho / ~R&) N Rho Beside said
preferred J:i r stig*and second enbodi nent, Y may al so be
NR11 or CRI2R13 20 'wherein R11, R12, R13 are
defined. as herei nbefore. Preferred neanings of RI11,
R12, RIV\areLi ndependently H or Cl.6al kyl; nost
preferablNyH or nethyl. L:

1

Sp R*" Y 1.2




25 According to a first enbodi nent the group L has one
of the foll ow ng neanings: a) Cl.6al kyl,

w@ aB40¥33yT| oal kyl , Cl-sal kyl - (C3. 6) cycl oal kyl , PCT/CA2004/000018

(C2.6)al kenyl, all of whicHlbeing optionally
substituted with R60; or b) if Y is CRI2R13, then L
may al so be H, or 30 WD 2004/ 065367 PCT/ CA2004/ 000018
43 c) if Yis 0, then L may al so be ORc, wherein Rc
is optionally substituted with R60, wherein R12, R13,
R6 and R are as defined hereinbefore. 5 According to a
preferr sekond enbodi nent, wherein Yis 0, S or
NR11, th roup L has one of the foll ow ng neanings:
a) Lis N(RN2) RNI, NRN3- N( RN2) RN1, NRN3- NRN2- CO=R,
NRN4- NRN3-S@0- N(|:R?\I2) RN1, 10 NRN2- $@- Rc or N(RN2) OR,

sai d RN1, || ncl udi ng_gny heterocycle or heterobicycle
formed by NRNL Bnd/or RN3, and Rc bei- ‘ng

opt i qpal | uted with R60; or b) L is N(R5a)R6a
wherein Ry l(ned as RN2 and R6a is: R9a N-Ql 15
or R6a is: R7t—&nd R8' are each independently
defined a " vt said ' R 20 is optionally
substituted with RBO; or R7a and R6a are covalently
bonded together to forma second (C3.7)cycl oal kyI or

et oAGKPBhPTRPRBgaTed P ok desised By fedPrmds o

R7a or R8a may be covalently bonded to Rsa to forma
nitrog contai ni ng 5-or 6-nenbered heterocycle,
wherein sard 25 ' cycl oal kyl or heterocycle being .
" optionall substituted1by R150; and 30 W is sel ected
S
N

f rom p R4a Y |.1

Another group of preferred 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

-(CR®'R®),,-, wherein k1 is 1, 2 or 3; and R*, R are independently H or (C1.3)alkyl,
10 in particular H or methyl; arid/or S e - '

R, R*?are covalently bonded together and to the carbon-atom to which they are N

attached to form a cyclopropyl, cyclobutyl or cyclopentyl group.

More preferably Sp is a spacer group selected from -CH,-, -CH(CHs)-, -C(CHa),-,

[y

-CH2-CH,- and jz .~ Most preferably Sp is -CHz-.

15



a) a single bond; b) -CH2-; c¢) -CH2-CH2-; and WO

2004/ 065367 PCT/ CA2004/ 000018 = 44 d) CH:CH-; Y2 is O
worooeR8n i s defined as R, wherein said R i s PCT/CA2004/000018

optionally substituted witH2R60; or - R9a is

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

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

al kyl -aryl, (d.6) alkyl-Het, (Cl-6) alkyl-CONH aryl

or (C1.6) 10 alkyl-CONHHet, all of which being

opt | AB@BrHMg$¢13$|I‘sltblc§f@r¢ed/‘érhbbdﬂh@nt\6¥ this REntBNOYMs B orf S, most
defi ne S or NR14, wherein R14 is H or (Cl.h)

al kyPFreigfg 0.15 preferably Y1 is O Z: Preferably
t he group Z is selected fromthe group of definitions:

c) N NI NRN2- SO2- Re;
NRI\B)ASQ%dN@?#P\E)g &feﬁeffeggemmﬂﬁn%%@ﬁ@'s 'Q!QFWH% Meppd kg are
?eﬂ <1JI chalef#ﬁl? b@ﬁ&é@@&'ﬁh?’a%ubsi rlmt &he%hb@rémmaﬁ& orlersl,lf9§ 40 dr 11-
u n e cle or erer cl e (0]
by RRETHAEHRBI BB W 8K B TginduBer SARSER R elocied from N,

R60; CodindZS) Wheﬁaﬁbh@mohwﬁt&d%hb grbap & dptiBadllyi sibsipfiten @dth R®.
as RN2 and R6b is: . 30 or is: WO 2004/ 065367
PCT/ CA2004/ 000018 45

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 S, wherein the monacyclic
group is optionally substituted with R, Most preferably said monocyclic group is a
monocyclic aromatic or heteroaromatic group. Preferred examples of such
(hetero)aromatic groups are phenyl, pyridine and thiazole, being optionaily
16  substituted as described.

o . @R
Therefore preferred groups of the subformula Y are -
N )g\

Beside said preferred first and second embodimeént, Y° may also be NR" or CR?R"
20 ‘wherein R", R, R® are defined as hereinbefore. Preferred meanings of R", R%,

R"™ are independenﬂy H or Cy.salkyl; most breferably H or methyl. .

L:
25  According to a first embodiment the group L has one of the following meanings:
a) Cy.galkyl, (Cas)cycloalkyl, Cysalkyl-(Ca.c)cycloalkyl, (Cae)alkenyl, all of which being

optionally substituted with R®; or

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

/



wherein R b, R8b, Y3, ROb, W2 are defined as R7a, Rsa,

Y2, ROa, W respectively; and @ is aryl, Het, (Cl.6)

wa@bdoglossasyl , (CL_6) al kyl-Het, (Cl1_6) al kyl - COME¥/@A9104/000018

or (CL.6) alkyl- 5 CONH Het3 all of which being

optionally substituted with R6 or Q2 is R160 or @ is

sel ected fromthe group consisting of O Cl-4-alkyl,

S-Cl--al kyl, Cl.4-alkyl, C2_ 4-alkenyl and

C2-4-al kynyl, all of which being optionally

subst)if vitied, wenL Rb§RIsoldd OGRSt he. case Z bei ng defi ned
regjn R6b is defined as

as S . COOR or. b,
abo\?@!’effeﬁfgﬁg’wpf'@%’%@?%?@Wéh RSp: v, L, Y and Z 15
Those conpounds according to this invention are
prefe red; ﬁh e IS a s er group sel ected
fromV L : é}éwdég dh%ﬁ@b = and 20 25
\§|s O or S nnst preferably 0; nost preferably Sp is
and is RN2 NRN3- N
NRl\eAmm@@ @e fere @ﬁﬁs% f'%@dﬁw(%ﬂ&mwem YO, SgpNR™, the group

or Mﬂusbﬁgofﬁﬁlf&lowm%mbémhg@ ng any heterocycle or
het er obi cycl e forned RN and/or RN3, and Rc

bei ng optionally substltuted with R60; or L Lis

N(R5) Rois NREDRI IFELN(RIEIRM, R RRVRD-RAGURSANRS: c@m(RNZ)RM
R9a | O, R6a és WQ, 200 /' 065367 -PCT/ CA2004/ 000018
a% vy |N>RO ORNEY )&%f’erably 0; 5 Zis defined as

a) OR sald R, mcludmg any heterocycle or heterobicycle formed by RV, R"? and/or
' 3, and R®being optionally substituted with R®; or

b) Lis N(R®R% wherein R* is defined as R™ and R*® is:
R R R*
2
15 Y
or R®is

wherein R and R® are each independently defined as R°, wherein said R®

20 is optionally substituted with R®; or

| R™ and R"*l are covalehtly bonded together to form a second (Cz.7)cycloalkyl
or a 4, 5- or 6-membered heterocycle having from 1 to 3 heteroatom selected
from O, N, and S; and either 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 optionally substituted by R'™; and

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



c) N(RN2)RN' ; or g) NRN2-SO2-Rc; wherein R and Rc are
optionally substituted with R60; and 10 said R NI,

WO p@i06i3ey any het erocycl e or heterobicycle forPoEdARyw4/000018
RN and RN2, being optiond#ly substituted with R60;
or Zis N(R5b)R6b wherein R5b is defined as RN2 and
R6b is: R7b RBb ROb N', Q2 3 15 or R6b is: Y wherein
Feb, R8b, Y3, ROb, W2 are defined as R7a, R6a, Y2,
R9a, W respectively; and 20 @ is aryl, Het, (C _5)
al kyl -aryl, (0X)6)Lcakkn - Het, (CL1_6) alkyl-CONHaryl
or (CL 6) al kyI CONH- Het , aII of which being
optionally substituted, with R60 or @ isR160 or @ is
sel ected fyqgddies.group consisting of O Cl-4-alkyl,
S-Cl..4-alkyl, C ‘al kyl, C24-alkenyl and C24-al kynyl
al | of whi ch bel ng optlonally substituted 25 wth

Rg60; 1Nt id adiingwia8 R° m&fema@dingfsocs&@naﬁy sﬁ@mgtéa%th R% or .
according to this invention are cr|

speci f i cal RY s sguapotivbossdde ep:t@zr/ 5@0@1@ a & pr fA-membered
first gro%gg ﬁréaferred conpounds accordl ng to this
invention is Ined by formula 1.1 a RNl 1. 1a

wherein RN, including any heterocycle forned by R"

Iagd dg\?ne'dé; g%ﬁym@%}:{tm o) alkyHaRB Ll L afk-MbL (C RPQkyIR8ENK-aryl or (C1.e)
10 alkyl-CONH- Het, all of which being optionally substituted with R,

Y.
The group Y' is defined as O, S or NR", wherein R' is H or (C1.¢) alkyl; most
15 * preferably Y'is O.

Z:
Preferably the group Z is selected from the group of definitions:
20 a) OR%;
¢) NRVRY
g) NR¥-S0,RS;
h) NR“:-S0.-N(R™)RM: or
~i) NR™-CO-R%;
25 wherein R® and R® are optionally substituted with R®®; and
said RV, including any h‘eteroc‘ycle or heterobicycle formed by RM and R™?, being
optionally substituted with R®;

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

30 ' Y’

orR%® js

QZ



c) N(RNZ)RNI; or 10 g) NR N2SO2-RC, wherein R and Rc
are optionally substituted with R60; and said R'",

WO p@i06i3ey any het erocycl e or heterobicycle forPoEdARyw4/000018
RN and RN2, being optiondbly substituted with R60;
or 15 Z is N(R5b) R6b wherein R5b is defined as RN2 and
R6b is: or R6b is: 20 wherein R b, R8b, Y3, ROb, W
are defined as R7a, R8a, Y2, R9a, W respectively;
and @ is aryl, Het, (Cl.6) alkyl-aryl, (CL.6)
al kyl -Het, (Cl1_6) alkyl - C(]\IH—ar b ;Q%b (CI _6)
al kyl - CONH- Het, all of V\hlchb ally
substituted with R60 WD 2004/ 0 367 W’CT CA2004/ 000018

48 5 A second group of preferred conpounds accordi ng
to this invention is defined by fornmula 1.1b 1.1 b or

e Ty i T R e
and asewwayl C1 aalkylcﬁwlwﬂm}ﬁ"béﬁeg (Spt)lathyb@DMH-aryl or (Cq.¢) alkyl-

Sk ag o g Dy 0 L
R$a, oNQzlsF@1§° Q, W are defined as hereinbefore; Zis
def i n?&" RS eleac)ted%m the group consisting of O-Cy.¢4-alkyl, S-Cy4-alkyl, C4.4-alkyl, C..

s+-alkenyl and C,4-alkynyl, all of which being optionally substituted with R'®;.
10  In the 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'andZ: z
16  Those compounds according to this mventron are preferred wherem

Sp is a spacer group selected from -CHs-, -CH(CHz)-, -C(CH3),-,

-CH,-CH,- and y .~ ; most preferably Sp is -CHz-; and

Al

"Y'  is OorS; most preferably O;
20
L is NR¥RY, NRV-NRV)RM, NRV-NRV-CO-RS,
NRY-NR™-CO-N(R™2)RM, NR™-S0,-R® or N(RM)OR®;
said RV, including any heterocycle or heterobicycle formed by RV, RM
and/or R™, and R®being optionally substituted with R®; or - |
25 | | “
L is N(R“)Rﬁa wherein R* is defined as R™ and R* is

R |

N
\Qr

9a
72 R% R

Y2

or R¥ is:



WD 2004/ 065367 PCT/ CA2004/ 000018 49 c) N(RN2)RNI; or

g) NRN2- SC2- Rc; wherein R and Rc are optionally
waessizer ed with R60; and said RN, includi ngP@ngA2004/000018

het erocycl e or heterobicycHe formed by RN 5 and RN2,

bei ng optionally substituted with R60; or Zis

N( R5b) R6b wherein R5b is defined as RN2 and R6b is: 9b

W R6b R N or R6b is: 10 wherein R7b, Rab, Y3, ROb, W

are defined as R7a, Rsa, y2, R9a, W respectively;

and Q2 is aryl, Het, (Cl.6) alkylzarpbk, (CL.6)

al kyl
al kyl

-Het, (Cl1.6) alkyl-CONH aryl or €l 6)
-CONH Het, all of which bein optWona |y

- substituted with. R60 or' QR is R16 or Q2 is selected
fromthe group consisting of O Cl-4-al kyl, S Cl-4-

al kyl ,

@14 %6)%8’%??%%%%@%??“ C2. 4-al kynyl, all

of whi ch bei'ng

bstituted with R160; A

third group of preferred conmpounds according to this

inv nti
200/0

5@5’; formula 1.1c 25 WO
367 %’ 04/ 000018 50 1.1c wherein Re is

optional |y sgbORCtuted with R60; and Z is defined as

5a) 0 R ) NRMHRY': or
g) NR“-50,-R¢;
wherein R° and R® are optionally substituted with R®; and
10 said RM, including any heterocycle or heterobicycle formed by R and RNZ,'

15

- 20

25

being optionally substituted with R®; or

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

R9b
RRR™ ]
) N\Qz
Y3
or R® is: ‘
RTb RBb
Wz/Q2

wheréin R™, R®, Y%, R®, W? are defined as R, R®, Y2, R%, W'
respectively; and ‘
Q?is aryl, Het, (C1.¢) alkyl-aryl, (C1.c) alkyl-Het, (C1.6) alkyl-CONH-aryl or (C1.)
alkyl-CONH-Het, all of which being optionally substituted with R®
or Q% is R'® ,
or Q? is selected from the group consisting of O-C44-alkyl, S-C14-alkyl, Cy.4-

, alkyl, C,4-alkenyl and Co4-atkynyl, all of Which being optionally substituted
with R';,

In the following, preferred groups of compounds according to this invention are
described more specifically. '



c) N(RN2)RN1; or. g) NR N2_SO2-Rc; wherein R and Re
are optionally substituted with R60; and said RN,

WO p@i06i3ey any het erocycl e or heterobicycle forPoEdARyw4/000018
RNI 10 and RN2, being opti4dnally substituted with
R60; or Z is N(R5b) R6b wherein R5b is defined as RN2
and R6b is: or R6b is: 15 20 wherein R7b, Rsb, Y3, R
9b, W2 are defined as R7a, R8a, Y2, R9a, W
respectively; and Q2 is aryl, Het, (Cl.6) alkyl-aryl,
( C1_@)firsti rqup ddedrefefred gﬁmpahddﬁlbacé‘&&higabyﬂﬂs irﬁrleniﬁdﬁ]@ @pfined by
al kyl - t, all of which being optionally
s.ubs%?rﬁmgg@%th R60 or Q2 is R16 or @ is selected
fromthe group cogf$isting of OCl..4-alkyl, S-Cl.4 WD
2004/ 065367 P%T/ CA200#) 000018 51 al kyl, Ci1-.-alkyl,
C2- 4- al kenyl Rand- al kynyl .. all of which being
optional ly substituted w thRR160:; A fourth group of
preferred conpounds actordi g to this inwygntion is
defined by fornula LiM NRwheérein"40 L is selected
from ORc, NRN3- N(RRZHRN , NRN2- CO- Rc,

NRN4- NRN3- CO- N( RN2) RN ' ;- sai.d R,

i ncl udi ng any heterocydle o 4bh,eter obi cycl e fornmed by
R'', RN2 and/or RN3, @hd R8 being optionally
substituted with R60; 15 Z is defined as

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

Z is defined as
a) ORS
c) N(RM3)RM; or
10 g) NR“-80,RS;
wherein R° and R® are optionally substituted with R®®: and.
said RV, including any heterocycle or heterobicycle formed by R and R,
being optionally substituted with R®; or '

45 Z is N(R®)R® wherein R® is defined as RN? and R® is:

R7b RSb $9b

N
\Qz
Y
or R® js:
R r%
e
20 wherein R, R®, Y?, R®, W2 are defined as R, R¥®, Y?, R®, W'

respectively; and :
Q?is aryl, Het, (C1.6) alkyl-aryl, (C1.¢) alkyl-Het, (Cy) alkyl-CONH-aryl or (C4.)
alkyl-CONH-Het, all of which being optionally substituted with R



a) O R c) N(RN2)R'"; or 9) NRN2-SO2-Rc; 20 wherein R

and Rc are optionally substituted with R60; and said
WRRI04/063361T udi ng any heterocycl e or het er obi cycPer/arivemdooo1s

by RNI and RN2, being opti4dnally substituted with

R60; or Z is N(R5b) R6b wherein R5b is defined as RN2

and R6b is: 8b ROb I N 25 WD 2004/ 065367

PCT/ CA2004/ 000018 52 or R6b is: wherein R7b, R8b, Y3,

ROb, W2 are defined as R7a, R8a, Y2, Rsa, W

respectivel gr QB RIFfd Q2 is aryl, Het, (Cl_6)

| kyl -aryl-, 6 Cl 6
gr {aag 8'( &13%6ﬁ&idyd&m%qr gﬁﬁsglﬁgpgph 4-au‘3y1 S-Cyu-alkyl, Cy4-

optional Iy awscg kel vhd C, ReRy®/, bf M&Bﬁ%sr@ orﬁ@nélﬁy substituted
sel ected frotp él gr oup consi stl ng of . O C1. 4-al kyl,
H-

S-ClL 4-al kyWth al kyl , C2.4-al kenyl and

C2.5-al kenyl, all of V\,hl ch bei ng optionally

substituted wth R160; In the foll owi.ng, those

preferred definitions' of the groups L and Z which

were Asedextgiobpdf pefdcafl @hidnbesedordifg & Risihvention is defined by
forrrul tedl |Ir]lbm)re detail. L: In the case Yis 0, S

or nore preferably 20 N(R\N2) R"",

NRNS N( RI\I2) RNl NRN3- NRN2- CO- RC,

NRN4- NRN3- CO- N( RN2) RN, NRN2- SO2- RC or N(RN ) OR;

‘wherein RN2, RN3, e each independently H,

nmet hyl , (C2. 4) Kyl _6)cycl oal kyl or

(C1.3) aI kyl - . 6) é\{/cl oD whi ch bei ng

optionally subst i tuted 25 hal ogen,

car boxy: or (CL. 4) al koxy » WHdibei n sai d

al kyl, cycl oal kyl ele:

R
R3 R4b
10
wherein
R®™  isdefined as RM;
15 R% s defined as
R7a R8a Llalga
\Q1
Y2
orR®is
7a 8a
RAR \
i we
20 ' wherein R™, R®, Y2, R®, Q', W' are defined as hereinbefore;
Z is defined as

a)’ OR%;



al kyl -cycl oal kyl , but preferably not the C atom

thereof directly bonded to the NNatom is optionally
wa@ewseizer ed with hydroxy, am no, -NH(CL.4-al kpCy/CA2004/000018

-N(CL. 4-al kyl )2 and/or - O49Cl.4-alkyl); 30 RN is H,

met hyl , (C2.6)al kyl, (C3_6)cycloal kyl,

(C1. 3)al kyl - (C3_6) cycl oal kyl, benzyl,

(C2. 4) al kyl - phenyl, phenyl, Het or (Cl14)al kyl -

wherein all of sald met hyl, al kyl, and cycl oal kyl

groups are opt¢)omkN%1R'§'§Jbﬁtltut ed with hal ogen,

Cl. 3-al kyl, car box (Ll4) al koxycar bonyl , CONHZ,

CONH( C1. 4- al ky®) SQJZCﬁ/'OGS:%G? PCT/ CA2004/ 000018 53

CON(C, - 4- aI ky'\)\/ﬁeretrﬁ@@ém RMARY Gitidnally subbtitsiiddvit R and
and cycl oal kyl OHP but preferabl

‘thereof .dir ec%ﬂ”‘} orifdilinganet ‘N—%\f%‘?r? %ﬁt%mgm'%ﬁ%{mef} by R™
%bSt ituted wibhy RyYpEXY opﬁéﬂdﬂ?subsﬁﬂl‘tlé@wﬂh ®%wk),

-N(G -4-al kyl )2 and/or -O (Cl4 alkyl); and 5 in the

case a) of a group N(RN2) RNl the substituents RN and

RN2 or b) yof aisg{ll\fﬂg BRMRNR:rbh R® )R finbdas Ribahd Rebast s
RN and RN3 or RN and RN2 may be coval ently bonded -

together to forma 5-, 6- ohhﬂ-r}n:'en‘q{ered saturated or
10 unsaturated heter ocycl e have additionally
| or 2 heteroatons or a 8-, - % 11- nenber ed

saturated or unsaturated heterobl\éycl e which may have
additionally from1, 2 or 3 heteroatons, whereby the

het er oat oms ar er 88 iect ed from 0, N, and S, and 15

wherein Het is a 4-, 5-, 6- or 7zngebered, preferably

5- or 6-rrerrbered,.'rmnocycl ic gR whi ch contains |

or 2 heteroatons' selected fro , OWANd* S, wherein a
benzene ring may be fused to the nonocyclic group; and
wherei n said phenyl group; heterocycle het er obi cycl e

or Hetlsoptlonall subs 72 mia w2 092 sl
substituents i nW@B@%U@ﬁt R%f ¥olRe ngarﬁd\ém‘eé ag R’y Rey Y, RO W

substituents segbgcdthlf; M haI ogen - one of each
substituent selegted from
to 3.substit uen@és:'ss?@f ’e"é?tefpﬁﬁ}%W' {3%%8&9)3ﬁ‘1¥€ﬁét z@kﬂ) 8'%%’} CONH-aryl

C - 4) al kyl t@ﬁ Q@@N,H HeCaPotvhidh @binglopn@mw%ubsmuted with
H(C, _4-al kylzm: -al kyl')2, -NH(CL. 4-al kyl),

- N(C1-. -
: or Q%is R'®

or Q? is selected from the group consisting of O-Cq4-alkyl, S-C14-

alkyl, Cq4-alkyl, Co4-alkenyl and Ca4-alkynyl, all of which‘ being

20 | 6ptionally substituted with R'®;.

- A third group of preferred compounds according to this invention is deﬁned by
formula l.1¢c
25 '



25 al kyl)2, N-pyrrolidinyl, N piperidinyl,
N- nmor phol i nyl, N-thionorpholinyl, N piperazinyl,

WO (@4/0633a1 Kyl - OH, -(Cl_4)al kyl -O (C1_4)al kyl, PCT/CA2004/000018
-(Cr.4)al kyl -000H, -(C1-4)&bkyl- 000(C -4)al kyl,
-(CL. 4) al kyl - CONH2, - (C1.4) af kyl - CONH( C1. 4- al kyl ),
-(G-4)al kyl- CON(Cl-4-alkyl)2, -(C-4)alkyl -am no,
-(g _4)al kyl -NH(C1. 4-al kyl), -(C,.4)al kyl-N(C1. 4-
al kyl )2, 30 wherein the al kyl -groups may be
substituted with Ral ggen; and wherein the
N- pi per azi nyl - gr oyp nfay © N-substituted with
Cl_, -al kyl, (@B=8)xcym-calkyl or
(Cl_3)al kyI (C3.6)kycl oal kyl . IR*the
preferred case, wWieerein Y |js O, |S or
N(RN2) RN' t he substit uent s J¥
fol | owi ng nmeani ngs: \jg-2C
54 RN2 is H nethyl,

bove descrlbed
R' ang Lis
e Mgt preftet a I the .
o¢536 PCT/ CA2004/ 000018
1LKY C3- 56) cycl oal kyl or
(C1-3)al kyl - (C3. 6)cyc|oalk I, ofR" whi ch bei ng
optionally substituted wt 3%al kyl , hal ogen,
carboxy or (Cl.4)al koxycar bonyl ; and/ or wherein said
al kyl , cycl oal kyl or al kyl - cycloalkyl but preferably

not the G [ &0 e N-atom
is opti ong’fllf&% Ii% %egét{?t%g[fg&{s tu 3’2’?@’)& %'ifr

-NH( C1-, - al kyI ), N(Cl-4-al kyl)2 and/or

-0- (ClL-4-alkyl); s?}%‘l&é msthyl (C2.(3)al kyl,
(C3.7)cycl oaI kyl R&d% al kyl - (C3 7) cycl oal kyI
berszyl , 10 (CZ ) 8RY! - phenyl, Het and

(CL. 4) al kyl - Wgﬁi@wﬂ he nmethyl and al kyl groups
are opti onaIIy s(a et®Wwi t h Cl_ 3 al kyI hal ogen,
~ carboxy or (Cl-d)) aIRRBSDRYDoNy! ,

S o sl Tyl o bt TR @ﬁ'yetc#?b@& LB SHR o anc
directly bgnded satd Rthincdirigamy He&rﬁ@clméﬂe‘tefobxcycle formed by RN
supstituted wt 0 am. no

-N{"C1- 4- al kyl )2 %ﬂ%‘gﬁz g’(g‘@ ?@fionﬁ‘]')é?%ﬁ ”}eda‘ﬁ'a’ &heP"el n

Het is a saturated or unsaturated 4-,

group it ci? cont AR s @re%@?“é?ggﬁwﬁassg@ Wi

N, O and S, wherein.a benzene ring npy be 20 fused to
t he nonocyclic group; and wheR'8 sald phenyl group,
het erocycl e, heterobicycle or ' Nopb't onal |y

Y3

¢

N

orR®is

R7b R8b

o - %wz/qz
15

wherein R™, R®, Y®, R®, W? are defined as R™, R®, Y2, R® W'

respectively; and

Q?is aryl, Het, (Cy)alkyl-aryl, (C1) alkyl-Het (Cy.6) alkyl-CONH-aryl
20 , or (C1) alkyl-CONH-Het, all of which being optionally substituted with

RGO :

or @%is R'%®

or Q? is selected from the group consisting of O-C4-alkyl, S-C1.4-



substituted by 1 to 4 substituents independently

selected from -1 to 3 substituents selected from
wha00a9eiss7 25 - one of each substituent sel ect erlCT/Cam04/000018

NC2, cyano, azido; and - | 5to 3 substituents sel ected

from (CL.4)alkyl, hydroxy, O (Cl_4)al kyl, am no,

-COCH, -000(C1.4)al kyl, CONH2, CONH(C1--alkyl),

CON(Cl4-al kyl)2r -NH(C1-4-al kyl), -N(Ci-4-alkyl) 2,

N-pyrrolidinyl, N piperidinyl, N norpholinyl,

N-t hi onor phol i nyl, N pi perazinyl, -(Cl.4)alkyl-COH,

- (C1. 4) al kyl - Oalk@] S4)-akidyC, +-8Renryf &d &) abkyyl, A @flwhich being .

-(C1_4) al kyl - . CL,4)al kyl 134) al kyl - CONH2i
_(C11}) al kyl - C%W%‘?%ﬁ“ W!‘hc‘l‘
-(Cl. 4) al kyl - CO\( C1. 4- al kyl )2 -(C1. 4) al kyl - ami no,
-(ClL. 4)al kyl - NH(C1C al kyl ),
-(Cl_4)al kyl - N(C1-4-al kyl )2, wherein the al kyl -groups
nay BdogntibgroLp of pxéfan’re:drcdgaiougemzccmding W;terseh%eMibeis defined by
N- pi group may be N-substituted w't
Cl-. Po‘?{nEFalln%l 35 (C3-6)cycl oal kyl or
(CL_3)al kyI (C3_6)cycl oal kyl . WD 2004/ 065367
PCT/ CA2004/ 00001 55 Both'R\N2 and RN may al so be H,
so that L is -NHZ” According to the latter enbodi nent
very preferr ani ngs._.f or F@IZ are selected 5 from
H, methyl, ethyl, yl, H pr opyl, cycl opropyl and
cycl opr opyl met hyI ar. H and nmet hyl ; and
RN is selected f N ., ethf#l, n-pridgyl,
i -propyl, 1-nmetty 2- net hyl propyl,
(C4.7) cycl oal kyl , . ytigeal kyl met hyl -
(C4.7)cycl oal kyl etpyl -,1,10 (C4.7)cycl oal kenyl
(C4. 7) cycl oal kenylRet hy} -,
(C4.7)cycl oal kenyl et hyl -, " HCy-, HCy-net hyl -,
HCy- et hyl -, benzyl -, phenyl ethyl -, Hetaryl-nethyl- and
Hetaryl - etheydin, wherein 15 Hetaryl is an aromatic 5
« ﬁé 6- menber ed nonocyclic group which - contains 1 or 2
teroatons selected fromN, 0 and S; to which a

benzene rilng naysdiected ﬂsmobR%mmsz(RﬁyR’r“sNR”ﬂNR“Beo-@Q,

or 7-menbered Nd T ,@%6 u M

het erocyclic gﬁ\g% '\% @ﬁﬁgﬂ@ %?% heter oat ons

sel ected from Nalc(RMShcludmg any heterocycle or heterobicycle formed by RV,
R™ and/or R™, and R®being optionally substituted with R%;

156 .
Z is defined as
a) ORY;
c) N(RNZ)RM
g) NRNZ-SOZ-RC ,
20 wherein R® and RC are optionally substituted with R®%; and

said R, including any heterocycle or heterobicycle formed by RY!
and R™, being optionally substituted with R®®; or

)

z is N(R®)R® wherein R® is defined as R¥ and R® is
R™ R |l?9b
) N
| . ~ Qz
25 : -y



and wherein all (C4_7)cycloal kyl, (C4.7)cycl oal kenyl,
phenyl groups, Hetaryl and 25 HCy are optionally
W@ w36t ed- by | to 3 substituents i ndependePtT/¢A2004/000018
selected from -1 to 3 sub@tituents selected from
fluorine; - one of each substituent selected from
chlorine; bromne, NO2, cyano; and -1 to 3
substituents selected from nethyl, ethyl, n-propyl,
i -propyl, 30 cyclopropyl, cyclobutyl, cyclopentyl,
hydroxy, Cl1_3-al koxy, -COOH, COQ(Cl_3)alkyl, CONH2,'
CONH( C1. 3- al kyb) R®*@ON( C1_3-al kyl )2, am no,
-NH(C1_3-al kyl),.-N(Cl-3-al kyl )2, a@d the C-atomin

a-position to the N-atom (of tHe\gRoup N(RN2)RNI) i's
optionally 35 substituted Withz;ﬁ%l‘rw?’,QCHZO-l, CH2NH2,

CH2NH( C1_3-al kyl ), CH2N(Cl 3 WD“2004/ 065367
PCT/ CA2004/ 000018 56 al kyl) 2, carboxy,

(C1- 3) al koxycar bgn CONH(C1_3-al kyl a )
CON( C1. 3- WARIgj ;a%;, &”md%daiy,t:z\w é'@eqeglﬁﬁ@ ag R,L’ ﬁﬁ% Y& RO respectively;
i B (3-posihgon to the N-atom (of the group N(RN2) RN1)

is optionally 5 substituted with h '

dr oxy, .
CL_3- al kofy/ js ami het, (Crnetsyi-aryia Gyl e)lzsthHety (C1.6) alkyl-CONH-aryl or (C1.6)
- N(CL. 3- abjyl o anHMEO LA bARhER bERG %ﬁ@érﬁd‘u? Ehsituted with R%
enbodi nent pg_ef eJ ed exanples of "the group L are: N
--> N | PrQ°IsSBRCONR2 n N--,~/NR --1 OR WO

2004/ 0653%7 QE) gée%&%‘éﬂ%@&r%up %Znsisting of O-Cy.4~alkyl, S-C.4-alkyl, Cy:4~
10. alkyl, C,4-alkenyl and C24-aikynyl, all of which being optionally substituted
with R'%;,

In the following, those preferred definitions of the groups L and Z which were
15  described as preferred hereinbefore are formulated in more detail.

L:

—

In the case Y'is O, S or NR", L is more preferably

20 NRM)RY, NR¥-NR')RY, NRM-NRY2-CO-R®, NRM-NR"-CO-N(RV¥)RM,
. NRM-80,-R® or N(R“OR?; wherein

RM2, RM? RM are each independently H, methyl, (Co.s)alkyl, (C3-e)cycloalkS/I or
(C1.3)alkyl-(Cag)cycloalkyl, all of which being optionally substituted with Cq.s-alkyl,

25 halogen, carboxy or (Cq4)alkoxycarbonyl; and/or wherein said alkyl, cycloalkyl or
alkyl-cycloalkyl, but preferably not the C-atom thereof directly bonded to the N-atom,
is optionally substifuted with hydréxy, aminb, -NH(C,.4-alkyl), -N(C.4-alkyl), and/or -
O-(Cy.4-alkyl); |

30  R“is H, methyl, (Ce)alkyl, (Cas)cycloalkyl, (Ci.s)alkyl-(Css)cycloalkyl, benzyl,
(Caq)alkyl-phenyl, phenyl, Het or (C,.)alkyl-Het;
wherein all of said methyl, alkyl, and cycloalkyl groups are optionally substituted with -
' halogen, C,.s-alkyl, carboxy or (C44)alkoxycarbonyl, CONH,, CONH(C4-alkyl),



OR R OR OR wherein each R is independently H nethyl,

ethyl, n-propyl, i-propyl or cyclopropyl; nost
w@e@impsabiy H or nethyl. 5 I n the above descriBedCA2004/000018

preferred case, wherein Y i58 0, Sor NR" and L is

N(RN2) RNl wherein RN2 and RN are covalently bonded

together to forma heterocycle, the follow ng

nmeani ngs are nost preferred: 10 RN2 and R Nl are

covalently bonded together to forma heterocycle

sel e@@ﬂ fr i ne, pyrrolidine, piperidine,

pi per azi ﬁe Q éﬁ#llbﬁe t hi onor phol i ne,

hormopihpein al Wesam]@lkﬁcﬁmyp@)a&szh greypswhel weferatiy not the C-atom thereof

\F/)v: {OeﬁﬁéldStlg}%oﬁH@q E‘JOLFQN Qégfnaé}é%tlgﬁ%lwgﬁbgf tﬁtgg%fhth%%g(y, amino,
o NG e DG ot g e ot v d

hgt erocycl es are optional |y nonosubstituted by
(C3.6) cycl oal kyl, (C1_3)al kyl-(C3.6)cycl oal kyl, HCy
or CHBBICR§® - HCy , wherein HCOy is selected from

t N ,
ﬁé?pﬁﬁi":‘“ﬁgw"“ gdﬁ “%3%*%?%&8&# Boofie s
t hi oﬁbrOE)HQI“PH’PeNR Bet iheisubstivents BiYbpi B aariRlé and RY

wh |
aI E;lﬁﬂ\aﬁ b%;‘}ig?glgﬁﬁﬁf&@éﬁ t@g%thér@%tdgmod; kénorgf@'&gﬂ)ﬁe saturated or

. PRy gpsatyratag fp@;qampxggpe whish p’laye{'we egditiomally | lyor® heteroatoms ora 8-, 9-,
substpt é&t ﬂdmébhblaretd%a‘ﬂu rﬁféG%tr LhaRNbRd H@&BFB@@Q E}Jhkéh may have

selected from - 3 substituents se
hal ogegtienqily frem 1 )@@h‘eﬁematﬂﬁ@ whe@éﬁﬁﬂesln@igwtmmare selected from
sel e¢t, ®d ahd 8BndNC2, . cyano, azido; and - | or 2

substituents selected from hydr oxy, O (C1-4)alkyl,
am no, -COCH, -COQ(Cl-4)alkyl, CONH2, CONH(Cl-4- 10

?ﬁ?%&%er&?ﬂiﬂéﬂ%‘&ﬁ' Ky b) gr 7 nﬂ@ﬁ'(b@?ecﬁ pfEi&¥bly-5- or 6-membered, monocyclic

- (LB ¥ %9"({@&5 1)°é?k'%’ter03'(0@§ spjepted fromdbi@ and S, wherein a

Cl bépadnelting : Hi
|G B S ok

- (C1. 4) al kyl - CON( C14- al kyl ) 2,

wherein said phenyl group; heterocycle, heterobicycle or Het is optionally substituted

20 by 1 to4 substituents independently selected from:

| - 1 to 3 substituents selected from hélogen;
- one of each substituent selected from: NO,, cyéno, azido; and

' ~11to 3 substituents selected from: (C;.4)alkyl, hydroxy; O-(C;.4)alkyl, amino, -COOH,

-COO(C4)alkyl, CONH,, CONH(C,.4-alkyl), CON(Cy4-alkyl), -NH(C14-alkyl), -N(C14-

25  alkyl),, N-pyrrolidinyl, N-piperidinyl, N-morpholinyl, N-thiomorphdlinyl, N-piperazinyl,
~(C1.4)alkyl-OH, -(C14)alkyl-O-(C1.4)alkyl, ~(C1.4)alkyl-COOH, ~(C,_4)alkyl-
COO(Cy4)alkyl, ~(C1.4)alkyl-CONHa, -(Cy.4)alkyl-CONH(C4-atkyl), ~(C14)alkyl-
CON(C.4-alkyl)s, -(C4.4)alkyl-amino, -(CM)aIkyI-NH(Cg-alkyl), ~(Ci4)alkyl-N(C14-
atkyl)s, , -

30 wherein the alkyl-groups may be substituted with halbgen; and
wherein the N-piperazinyl-group may be N-substituted with C,4-alkyl, (Css)cycloalky!
or (Cys)alkyl-(Ca.q)cycloalkyl.

In the above described preferred case, wherein Y% is O, S or NR' and L is

35 N(RY)R"the substituents have most preferably the following meanings:



-(C1-4)al kyl -am no, -(Cl-4)al kyl-NH(C14-al kyl),
-(Cl_4)al kyl -N(Cl-4-al kyl)2; wherein said

wa@bkdogloeggsoups may be substituted wi th hal ogen. PABCA2004/000018
According to this preferred4enbodi nent preferred
exanpl es of the group L are: C3 N CONR2 c3COOR RO COCR
--N_ OR RO CONR2 WD 2004/ 065367 PCT/ CA2004/ 000018 59
ORCOOR/\ N CONR2 NI1I1I11l-P N111~ CONR2 F OR
-,,,,,RO00R Tr,,-,,,r,*CONR2 N--L O N R COOR CONR2
/-N\ N~ NN N wherein each Ris independently H,

st o of &1 AT PP KCEle, (PR RBGaIR Lo iR Rl ppysigaton, ot o
pr ef er r ed whidhcutimgeoptionhkyr ibstit¥tedsvith Guaealkyl,irsldgah, cavboxy or

wher ein Y s L ; | Al
wherein ¥ ébm@F&é{ﬁ%b@Hﬂ, dndish SRR ER i MAGEIER1 BY RiiliSeycloalkyl,
5 but preferably not the C-atom thereof directly bonded to the N-atom, is
optionally substituted with hydroxy, amino, -NH(C_-alkyl), -N(C1.4-alkyl),

and/or -O-(C_4-alkyl);

RN is methyl, (Cas)alkyl, (Caz)eycloalkyl, (Cy.3)alkyl-(Ca.r)cycloalkyl, benzyl,

10 (C24)alkyl-phenyl, Het and (C1.4)alkyl-Het; wherein the methyl and alkyl
groups are optiorially substituted with Cys-alkyl, halogen, carboxy or
(C14)alkoxycarbonyl, CONH,, CONH(C;4-alkyl), CON(C;.¢-alkyl)z; and/for
wherein said alkyl, but preferably not the C-atom thereof directly bonded to
the N-atom, is optionally substituted with hydroxy, amino, -NH(C,4-alkyl),

15 -N(C;4-alkyl), and/or —O-(Cy.4-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 S, wherein a benzene ring may be
20 fused to the monocyclic group; and

wherein said phenyl group, heterocycle, heterobicycle or Het is optionally
substituted by 1 to 4 substituents independently selected from:
- 1 to 3 substituents selected from halogen;
25 - one of each substi"cuent selected from: NO,, cyano, azido; and

. -1 to 3 substituents selected from: (C4.4)alkyl, hydroxy, O-(C14)alkyl, amino, .
-COOH, -COO(C.4)alkyl, CONH,, CONH(C1.4-alkyl), CON(C14-alkyl)s,
-NH(C44-alkyl), -N(C4.4-alkyl), N-pyrrolidinyl, N-piperidinyl, N-marpholinyl,
N-thiomorpholinyl, N-piperazinyl, -(C14)alkyl-OH, «(C1.4)alkyl-O-(C1.4)alkyl,

30 ~-(C14)alkyl-COOH, -(C14)alkyl-COO(C4)alkyl, -(CM)alkyl-CONHz, -(Cyg)alkyl-
CONH(C4-alkyl), ~(C1.4)alkyl-CON(C14-alkyl)a, -(C1_4)alkyl-amino, ~(C14)alkyl-
NH(C,.4-alkyl), -(Css)alkyl-N(Cq4-alkyl)z,
wherein the alkyl-groups may be substituted with ha‘lbgen; and
wherein the N-piperazinyl-group may be N-substituted with C44-alkyl,

35 - (Css)cycloalkyl or (Cy.s)alkyl-(Css)cycloalkyl. . '



Is defined according to the foll ow ng subfornmula: WO
2004/ 065367 PCT/ CA2004/ 000018 60 wherein R7a is
waledonesdens H, COOH, CONH2, (Cl.6)al kyl, PCT/CA2004/000018
(C3-6)cycl oal kyl, (Cl-4)al kyl 5 (C3.6)cycloal kyl,
(C2.6)al kenyl, aryl, Het, (Cl-.)alkyl-aryl,
(Cl.4)al kyl -Het; all of which are optionally
substituted with R60; and Rsa . is Hor (Cl.4)alkyl;
or 10 R7a and R8a are covalently bonded together to
forma (C3.7)cycloal kyl or a 4, 5- or 6- nenbered
het erocycl e having from |l to 3 heteroatom sel ected
fromO, N, and S; and when L is N(R5a)R6a, either of
R7a @otl‘F@ﬁzémNR'ﬂGn%% eeHl ¥o bdes @, Rsa to 15 form
a nitrogen-containing 5 6- menber ed ﬁeterocycle
wherei n sai d cycl oal kyl or het erocycl e bei ng

opt i RBbINgH 5 lattet SRbIWMER SRRy éﬂgférr‘é@ nhéacrﬁgs%rt e are selected

froma a sjngle bond; 20 b) C)

éﬂqeﬁﬂk metm@ Bl NARePYAl 'mré/h SYgerroay! Res w@@@ogylr@aw in
accorpdnmlateigndmgﬂqylag}m d) may 25 be substituted with
(CL.3) alkyl; QL is a group of the subfornula Ilia

-Qla f Qlb 1 Qlc Rla Ilia 30 wherein WO 2004/ 065367
PCT/ @A20044 86166138 froMImédhylaeth@nrogyl, Co@pyl, 1-methylpropyl, 2-

methylpropyl, (C4.7)cycloalkyl, (C4_7)cycloélkylmethyl-, (Csz)eycloalkylethyl-,

10 (Csr)cycloalkenyl, (C47)cycloalkenyimethyi-, (C47)cycloalkenylethyl-, HCy-,
. HCy-methyl-, HCy-ethyl-, benzyl-, phenylethyl- Hetaryl methyl- and Hetaryl-
ethyl-,
wherein

15

Hetaryl is an aromatic 5 or 8-membered monocyclic group which contains 1
or 2 heteroatoms selected from N, O and S; to which a benzene ring may be
‘fused; and

20 HCy is a 4-, 5-, 6- or 7-membered saturated or mono-unsaturated

heterocyclic group which contains 1 or 2 heteroatoms selected from N, O, S;
and ‘

‘ wherein all (C47)cycloalkyl, (C47)cycloalkenyl, phenyl groups, Hetaryl and

25 HCy are optionally substituted by 1 to 3 substituents mdependently selected
from:
- 1 to 3 substituents selected from fluorine;
- one of each substituent selected from: chlorine, bromine, NO,, cyano; and
- 1 to 3 substituents selected from: methyl, ethyl, n-propyl, i-propyl,

30 cyclopropyl, cyclobutyl, cyclopentyl, hydroxy, Cy.s-alkoxy, -COOH,

' -COO(Cy.s)alkyl, CONH,, CONH(C1.3-alkyl), CON(C1s-alkyl)z, amino,

-NH(C+.s-alkyl), -N(Cyz-alkyl)y; and

the C-atom in o-position to the N-atom (of the group N(RN?)RM) is optionally
35 ‘ SUbStituted with methyl, CH,OH, CH,NH,, CH,NH(C4.s-alkyl), CH.N(C .-



10 is aryl, Hetaryl, (Cl.3) alkyl-aryl or

(Cl.3)al kyl -Hetaryl; is phenyl or Hetaryl; is a bond,
w@r@1/0ds3at kyl , S-Cl. 4-al kyl, CL1.4-al kyl, C2.4-ptkenydo4/000018

or C2.4- alkynyl; and Rlp 56 selected fromH, CN,

COOR161, CON(R162)2, SO2N(R162)2, -N(R162)2, OR161,

SR161, -NHCOR162, -NH CO COOR161, -NH CO CON(R162) 2,

NHSO2Rc, CONHSO2Rc, SO2NHCORc, tetrazole, triazole and

CONHSO2N( R162) 2; g isOorl; wherein each aryl, phenyl,

Hetaryl, alkyl, alkenyl and/or alkynyl-groups is

opt i onaII bst t ut th R160

Het aryl , é”% b ﬁg’ koé(ycaéb?r@'ﬁm% ﬁﬁ%’%@cy@ﬁ%ﬁ 80N(C1 -3
havi ng l‘alkyl)?g, amtﬂdnepméérauyosel ected fromO, N, and S,

or a 8-, 9- or 10-nenbered aromatic heterobicycle

having | to 4 heteroatons selected from QO N, and S.

In Snot geangabeaz@ndes-@bsm@rdtoaheN%tbﬁﬂ(oﬁgsegroumﬁl@'?)m{”‘ij |s‘optlonaliy
i and L i n Yis
R5a) R6a Wit i}uﬁw%ﬁyc{rgxymgf %8’%5% ﬁ'ﬁ% ﬁ@%(l )iog - “N(C..salkylz.

defined as: Y2 the substituents have nost preferably

one of the follow ng nmeanings: R7a and R3' are each

i ndependent |y defined as' R, wherein sai dRis

opt i Aoedrting te thixsprefented @midodimdrf @referre Béxdmiretafdh&group L are:
are coval ently bonded toget her to forma second

(C3.7)cycl o\lN</I or a 4, - or menber ed het er ocytl e
havi ng from.l[to 3 heteroatom cted from O,~N:

and S; and when L is N(R5a)R6a leither of, R a or R6a

may be covalently 7a Rsa Rsa N-QL WO 2004/ 065367

PCT/ CA2004/ 000

~
1

o
1

~,~—CONR,

L.

\ 5 IOR
<
|
NR, R
S WO oy
~ ‘ N ~
N , l. A N
L L
LC
: N7 CooR NTCONR,
L e
OR
OR OR
\[\[l COOR SNTTHCONR, N7 coorR



62 5 Y2 bonded to Rya to form a nitrogen-containi ng

5-or 6-nenbered heterocycle, wherein said cycl oal kyl
woeroohetBsDCycl e, being optionally substituted PYT/RASDL/000018

and is Oor S; R9a is defined as R, wherein said Ris

optionally substituted with R60; or ROa is covalently

bonded to either of R7a or R8a to forma 5= or

6- menbered heterocycle; 10 QL is a group of the

subfornula Ilia Qc Rlg Ilia -0+Q g 15 wherein 20

Qla QL b S @Ryl Hetaryl,  (@3.3) alkyl-aryl orOR
(C1_3) al kyl - Fyl; is phenyl etaryl; is a bg

O Cl-4-alk 1. 4-al kyl, Cl_4 | C2--a| keny ,
C24- al kynyl; and Rlq i's sel e te fro(hRH CN, . OR
CON(R1 cﬁim:i\l( R162) 2, \l\llg OR161, QRl

- NHCOR16R2, - NH- G0 COOR161,

N F’t:or\|( R162) 2, N_ 'CONR,

NHSO2Rc, CONHSCRRc; SO2N ICCRc, tetrazole, trlejzol e and
25 CONHSO2N( R16Fg)2; g isOorl; whergin each aryl,
phenyl, Het aryl/ al kyl, al kenyl apd/or al kynyl - grou,ﬁs

IS optlonall
Hetaryl is a

10

15

R160; and wher .
Qd het erocyclie ,

O substituted wi

| OR
\l\ll COOR \l\[l CONR, N7 cooR
R
N
\
=/>0R
SN7MCONR
l_ 2

wherein each R is independently H, methyl, ethyl, n-propyl, i~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(RM)RM wherein R™ and R™ are covalently bonded together to form a heterocycle,
the following meanings are most preferred:

RM? and R" are covalently bonded together to form a heterocycle selected from
 agzetidine, pyrrolidine, piperidine, piperazine, morpholme thlomorphohne
homapiperidine and homopiperazine;

wherein said piperazine and homopiperazine may be N-substituted with
Ci.salkyl, (Css)cycloalkyl or Cqalkyl-(Cas)cycloalkyl; and

- wherein said heterocycles are optionally monosubstituted by (Css)cycloalkyl,
(C.3)alkyl-(Cas)cycloalkyl, HCy or Cysalkyl-HCy , wherein HCy is selected
from azetidine, pyrrolidine, piperidine, piperazine, morpholine,



het eroatons selected fromO, N, and S, or a 8-, 9- or
10- menbered aromati c WD 2004/ 065367 PCT/ CA2004/ 000018
wW®300he6BsDbi cycl e having | to.4 heteroatons sePEr/Canho4/000018
fromO, N, and S. Z2 5 Acé®rding to one preferred
enbodi ment Z is defined as OR, wherein Ris
optionally substituted with R60. In this enbodi nent
wherein Z is OR the preferred rreanl ng of Ris H,
- C1-4al kyl, (C3.6)cycl oal kyI

CL. 3al kYl {6y BAdtnE, Rhdp oridE2n@)rimopmerazired and _
(C1. 3al kyl ) phenyl, (C1. )al kyl -pyridinyl, wherein said

al kyl, al kyl - cycloalkyl cycl oal kyl , alkenyl
“al kyl - phegidreffsahd Ik@téro@&’dlééjﬁn%]&]dldgﬁaro@ﬁtloﬂalaénkw cycloalkyl- or
substituted wth ubstitu % g_&refende nt | ét nall
sel ect ed @'kﬂ%ldo-alki"‘gr?%@“ of HGYar Fe-2lf iy Iat-&e gRipnaty
éé - _one bedsﬁﬁn@éh %’pw %Mﬁﬂtueﬁ@hﬁd‘é;féﬁldémmewﬁwfrmgl

rom ne, iodine nitro '
S02R161, ohi%&suwlﬁf@iﬁ%‘e%‘%ﬁzﬁm%k’ﬂé R&é?&%@% or
CON(R162) Zoné'\'ﬁleéa%h%uﬁ’étﬁderﬂﬁdleet@dfﬂrommzL syano, azido; and

i ndependent | y C3. 7) cycl oal kyl or
(Cl. 3) al kyﬂO(és"Ul??t %%?‘f%}?df% ‘both R162 are

coval ent | yydrbgey) @aqy W  ating R000H, 00 OGC 1 HaggrCONH;, CONH(C/4-

whi ch they are
10 menber e&"‘gl&t%&é{ )ér%[:,@%rﬁea?kyi r@gz - gl?zé-(Céﬂalkyl -OH,
meani ng Of-(CZm)@Q@PO‘(C'ﬂQa“@ Ybi ﬁalwﬁmﬁﬂﬁem)dkmOQ@u)alkyl

2N o - BB S AL TSR Bl oA caon.

het er obi cyd,8)alkgr-amihoby(CRYEIKkgMNH(RN2alky/, (fblt4baﬂﬁ’&NK(91-4'a|kyl)2

b ol Py s
(162- 4) al kyl ,' (C3.6)cycl oal kyl or

(5 R AR By e 9 o o

carboxy or (Cl.4)al koxycarbonyl; and/or wherein said
al kyl, cycl oal kyl  or al kyl IoaIkyI but ferably
not the C @ t hereof di (ectgl y bonded t o he N- at om

i's N COOR N R,
L , L ’
RO COOR CONR,
UACONR , T ’ T ( L
OR RQ
N , N D ZI)”’cooH d
L L L

e



optionally substituted with hydroxy, am no,

-NH(Cl- 4-al kyl), -N(Cl-4-alkyl)2 WO 2004/ 065367
WEO40s3604/ 000018 64 and/ or - O (CL. 4-al kyl) ; padrenzdoy/000018

RN2 is nost preferably H, &d RNl . is nethyl,

(C2-6)al kyl, (Ci-.)alkyl-phenyl or (C1.4)alkyl-Het;

wherein all of the nethyl and al kyl groups are

optionally substituted with CL. 3-al kyl, hal ogen,

carboxy or (Cl. 4)al koxycarbonyl, CONH2,

CONH( C1- 0: -al kyl' ), CON(C1-4-alkyl)2i and/or wherein

said al kyl, but preferably not the C-atomthereof

directly ed to the N at Ris optional ly
substitutediw th hydroxy, amygo, -NH(Cl.4- al kyl),
-N(Cl1. 4-alkyl)2 and/or -O[Cl-#-alkyl),; and 10 wherein
Het is a 4, b-, 6- or 7- ed, preferably 5- or

6- menber ed,N" nonocyclic gro whi ch contains 1 or 2
- heter oatonslsel ected fromN-t0 and S, wherein a
benzene ri g)Nggy be fused fo the nonocyclic. group; and

wherei n sa enyl group; terocycl e, hetervbicycle
or Het is optionally 15{substituted by 1(to
substituents |i ndependent | yNSel'eooed fr.om -H"t OCONR,

substitu ‘sel ected froml_hal ogen; - one ofi. each
substituent; selected from NO2, cyano, azido; and -1
to 3 substituents selected from (Cl-4)alkyl, hydroxy,

O (Cl1- 4) aLkyl .ommi no, - , (cBOR CL.)al k ,
CONH( C1- ¢~ a™Ryl), CON(CL{a-arkyl)2, 20 NH(CL-Yal kyl ),

-N(Cl4- al kyl) 2, N-pyrrolidinyl, N piperidi
N- nor phol TNyl ,  N-t hi onor phol i nyl, N-pi pera®i nyl, '
_(Cl-4)al kiy - OH, -(Ci-4)alkyl -0 (Cl-4)al kyl;be
(Cl4) al kyl - 000H, - (C1-4)al kyl - COO(CL. 4) al kyl ,

- (C1. 4) al KJT-CONH2, - (CL. 4) at' Ryt - CONH(CL. 4- al kyl ),
-(CL. 4)al - (CL1. 4-al kyl )2i {(Cl-4)al kyl -am no,
- (c14) al kyl N NH(C1-. -al kyl ) >N

(C1--al’kyl )2, 2% wherein the"

al kyl - gr oups y be substituytedyw t h hal ogen; and

[ pi per azi nyl - giloup jnay be N substituted
with Cl--al Kyl, C3-6- cycloalkyl or

Cl. 3- al kyl éa 6-cycl oal kyl . 30 Mbst preferred neani ngs
of RNl and RN2 in this enbodi nent wherein Z is_defined
as N(R\2)RML are: RN2 is H, GRORyl, ethyl, n-GP%pyl,

i -propyl, aly_ of which being rl:p tionally substiNnuted
w th net hyt, uarine, chlofine carboxyl or j ,
met hoxycar Qonyl ; and/or whe eril :

N

|

L

5o

wherein each Ris independently H, methyl, ethyl, n-propyl, i-propy! or cyclopropyl;
most preferably H or methyl.,

5 According to another preferred embodiment 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:



35 said ethyl, n-propyl or i-propyl, but preferably

not the CGatomthereof directly WO 2004/ 065367
wEOAaA3604/ 000018 65 bonded to the N-atom i BCT/CA2004/000018

optionally substituted w t®0hydroxy, am no, - NH(CH3),

-N(CH3)2 and/or -O-(CH3); RNa is nmethyl, ethyl,

n- propyl, 1-propyl, benzyl, phenylethyl,

pyri di nyl methyl or 5 pyridinylethyl; wherein said

met hyl, ethyl, n-propyl, and 1-propyl, groups are

optionally substituted with fluorine, chl ori ne,

met hyl, ethyl, n-propyl &I propyl car boxy,
nmet hoxycar bonyl , - & CON(CHB)Z; and/ or
wherein said ethyl, @g<pr or i-propyl but

preferably not the CG"atom thereof di rectly bonded to
the Nnhatepin 1S opti onal |y substituted vvi th hydroxy

am ng,. 10 - NH(CH3

wher &1 sl Qﬁflﬁ%ﬁ?ﬂ* PME@HHMQ ?lbxlp(st)CwaW‘Mdﬁw)alky'-

sybsti t ut 36%_</crbalk§| gsz s?elkewlbﬁﬁyl tl-lé%rtbmbmgl%}ﬂ{ Rﬁﬂ%&lkwl -Het; all of

sel ect ed Substituents sel ec

hal ogen; I@‘Qh %ﬁ@pﬂﬁnaéhéwsﬁwwlﬁmgnt are| ected from

NC2, cyano, azido; and - 1,,2 or 3 substituents
selected from nethyl, trifluoronethyl, ethyl,

n- pr prl Is Hior (fpeffyl: Oy dr oxy, met hoxy, ethoxy, - COOH,

- COOCH3, CONH2, CONH(CH3), CON(CH3)2, ami no,

-NH(CHB) , - N(CH3) 2, - CH2- OH, - CH2- O- CH3, - CH2- NH2,

_1Q;|-|2R\f( @q{g§€§‘ a@ielgovadqgﬂzjogn@d togethemtotfoym a é@@éq:ycloalkyl or a4, 5- or 6-
e”bOd'nenFn&mgéééhQ% cﬁ&@héMn§k Hﬁfﬁ%%h&ﬁmﬁ&ﬁ%%ﬂe&@&ﬁnn1O N,
preferably H, and I's preTera enzyl or

phenyl et hyhd S6n6¢ of which are optlonally subst it ut ed
with methyl, ethyl, n- propyl |-propyl quorlne

chl ori ne, carbox Ee carb CONHQl s 50
CON( CHB) 2:Whehd- WN(B RE, Q' er @fﬂ%nyrR JroRbe SoVGRN lmh@mq!eyi to R™ to
43 substi tghed nWonn-@ontgmi?\rg ﬁoﬁ@lﬁr%ﬁbte%d“ﬁéerocycle wherem said

i ndependent |y sel éct frrom -1, or subst ugﬁ
sel ect ed W@Jﬁ@'h?dl%b@fﬁfocyd@ﬁé'néfOPQQEiIY§H%%iﬁwt€@éh
selected from NO2, cyano, azido; and - 1, 2 or 3
substituents selected from nethyl, trifluoronethyl,
et hylW' n- ﬁ@é@?@edﬂbmropyl hydroxy, nethoxy, ethoxy,
-COOH, - : CONH(CHB) CON(CH3) 2, 30 amino
- NH( CH3) , -N(CHg)Z -CH2- OH, - CH2- O CH3, - CH2- NH2,
-2BH2- N(

;and

c) -CH?_-CHz-, and
d) —CH=CH-;

wherein the alkylene and alkenylene groups accordmg to b) c) and d) may

25 be substituted with (Cy.3) alkyl;
Q' s a group of the subformula lila
P U P | 1c 1q
q
30 .

wherein



-(CH2) 2- OH. WD 2004/ 065367 PCT/ CA2004/ 000018 66
Therefore nost preferred neani ngs of Z according to

W0 biog/oessbodi nent are: OH OH OH Ove OH Ove wher PCTCAbIwS/000018
groups wherein the phenyl 68 substituted twice with
Ove and/or OH are the very nost preferred ones. 5
According to another preferred enbodinent Z is defined
as NRN2- SO2- Rc or NRN2-CO-Rc wherein RN2 and Rc are
preferably defined as foIIows 10 RN2 is H,

(C1. 4) al kyl,
(CL.3)al 1 - (¢ ?%@g P@V%Ikﬁ | QF C1 i He’taryland Rc
I(?: (g)l I(S)kqaiP k)(/hs ptﬁéﬁyl @r)wqtlail'(yb;al kyl , I
1 a C3 C a . e h _
napht hyl , e s %‘% ‘é)él M%‘hg r"*,‘aq‘zﬁ’ iy, BLSReny or Cc
(C1. 3)al kyI n@;nt;mylyhnd (Cl 3) al kyl - Het, wherein 15 said
al kyl, cycl oal kyl, al kyl -cycl oal kyl, alkenyl phenyl ,
Rapht hyI Het, al kyI phenyl, -al kyl - napht h or
al kyl - Hetg'aar as ablbcieg o) ¢y, Go@a“?‘tooemR%){iﬁ)g IBQLN(R %z, -N(R™):,

substituents sel gct fr 36 7 162),
ner canood) oodske sk i OR% MeoRAcOOR™, MEEQFRNR
meani ng of Rc Nﬁs HYJONIESORS, SO.NHGDRS, tétreolepyiazole and
cycl opropyl, cIo ut 16 yclopentyl

cyclopropylnet 9N Em%b 2yl met hyl |

fycl opentyl nethyl, pyrrolidine, plperldine,

nor phol i ne, thlonDrphollne pi perazi ne, phenyl,

napht hyl , 9benzi§I0 OI't"hlophene furan, pyrrole,

|n1dazole pyrazole oxazol e, 5 isoxazole, thiazole,
pyridazine, pyrimdin zine, diaz

qui nol i newheremhmgyl, Q{@n};lbgﬁ%yluﬁ ¥|l alggl E%W{Pr %lﬁ)gwggroups is
benzot hi agidalPslidsb@teditity R, Rad

15
~ wherein Hetaryl is an aromatic 5- or 6-membered heterocycle having 1 or 2

heteroatoms selected from O, N, and S, or a 8-, 9- or 10-membered aromatic

.heterobicycle having 1 to 4 heteroatoms selected‘from O, N, and 8.

20
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:

9a
7a Rsa R

25
the substituents have most preferably one of the following meanings:

R™and R¥ are each independently defined as R®, wherein said R® is optionally
~ substituted with R®; or
30 R™and R® are covalently bonded together to form a second (Ca7)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



2,1, 3-benzot hi adi azol e N~ imdazo[2,1-B][1, 3]thiazole
NDi all of which are optionally substituted with 1 to

W@ 2@uio6i36T uent s sel ected from R60, parti cul ar PGT/CAR004/000018
CN, hal ogen, nitro, (C1.3)akkyl, O(C1_3)alkyl,
carboxyl, COQ(C1.3)al kyl, 10 am no, NH(CL. 3)al kyl,
N((Cl1_3)al kyl )2, NHCQ(CL. 3)al kyl, wherein the al kyl
groups nmay be substituted by hal ogen. According to
anot her preferred enbodi nent wherein Z is OR6b or
N( R$b) R6b wher ei n 15 R5b is defined as. RN2 and R6b
i s: wher ebpndedzp R%tadfern a@dragenigoniading 5-CoBkaembered heterocycle
(Cl_6)al k 4 150,
6) cycl oal }é{r) re r%?é?&éﬁ@ﬁéﬁ%tgr&%ﬂe %@bg%bhor%ﬂy g&@stltuted by R™,;
(C1_4)al kgn aryl , (Cl4)al kyl-Het; all of which are
optionally. substituted with R60; and Rsb is H or
(Cl.4)al kyl; or 25 R7b and. R b are coval ently bonded
t bgether isOobin a second (C3. 7)cycl oal kyl or a 4, 5-
or 6-menmbered heterocycle having froml to 3
het ergatom sel ected from 0, N, _and S; and WO
2004R¥553Bmefiozd eaRS0wheedoes RES dptingallyGsubkiitnted with R6° or
N( R5kpR6Db; e, C lent |
pondss ¢ o'k PRl Finddlo BindFap R RO R 535 og Bmembered
6- menber etietesdayclocycl e, wherein said cycl oaI kyl or
hgt erocycl e being optionally substituted by R150; and
i's selected from a) a single bond; b) -CH2-; c)
- CH2 QEH2- s agepup @y theGubrmulaitier ei n t he al kyl ene and
al kenyl ene groups according to b), c¢) and d) may

é Q1a { Q1b] Q1c R1q Illa'
q \

15 wherein

Q"™ s aryl, Hetaryl, (Cy) alkyl-aryl or (C1s)alkyl-Hetaryl;

Q™ s phenyl or Hetaryl;

Q" s abond, O-C,4-alkyl, S-Ci.4-alkyl, Cis-alkyl, Cos-alkenyl or Co-
20 - alkynyl; and

R' s selected from H, CN, COOR'®", CON(R"®),, SO,N(R®?),, -N(R'%?),,
- OR™, SR™, -NHCOR'?, -NH-CO-COOR"™!, -NH-CO-CON(R"®2),,
NHSO.R®; CONHSO,R®, SOZNHCORc tetrazole triazole and
25 CONHSO,N(R"®),;

q is0or1;

wherein each aryl, phenyl, Hetaryl, alkyl, alkenyl and/or alkynyl-groups is optionally
30 substituted with R™; and :

wherein Hetaryl is an aromatic 5- or 6-membered heterocycle having 1 or 2
heteroatoms selected from O, N, and S, or a 8-, 9- or 10-membered aromatic



be substituted with (CL.3) alkyl; 15 @ is a group of
the subforrmula Illb fQRa] ( @b ] Q@2 .qga gb 20

woberesizeR2a is aryl, Hetaryl, (Cl.3) alkyl-arpCT/0A2004/000018

(Cl.3)al kyl -Hetaryl; @b i$3phenyl or Hetaryl; QCis
a bond, O Cl4-al kyl, S-Cl-4-alkyl, Cl4-alkyl, C24 '

-al kenyl or C2 }-al kynyl, wherein said O Cl4-al kyl,
S-Cl4-al kyl, Cl1 }-alkyl, C2-4- 25 al kenyl or

C2. 4-al kynyl are optionally substituted with R170;
wherein R170 is defined as Hor as 1, 2 or 3
substituents i ndependentl sel ected from -

3 substereRigysieshavinget togyhet F’Eﬂ@i"fﬁ%ﬁ Riegied from N)rantdvﬁ) of
each substituent selected from (Cl4) al kyl, (C1_ 30
4) al koxy, (C3.5) cycloal kyl, or cyano; wher ei n (C14)
al kyl may optionally be substituted with 1 to 3

haI ogen atons; and WD 2004/ 065367 PCT/ CA2004/ 000018

el ected fromH CN, COOR161,
S@ N(A%%rﬁ “%l to ope Rigeryed embpeiment £ dafined as (SRR‘} whereln R is

NHOGRAS Rl < SDEHEROMRREL, - NH 0O CON(R162) 2,
NHSOZ C HSO2RC, SO2NHCORc, tetrazole, triazole and

CONHSO2N(R162) 2; 5 ga isOorl; gb is 0 or 1; 10
wher gh thi€arPodéht wikkI8iRYZ is CH@Q ﬁéﬂrefer%&‘ﬁeaniﬁ LA

and/ or al kynyl -groups is tional titated with

R160:R and 'Q/\Hegeqaﬁkyklé@gﬁwclqa Yk ﬁ@h@a&bﬁygmaﬂwl (Cas)alkenyl,
Gomenber edc [

ool ected f q h S%qlég)ﬁﬁé‘ #, ?Chzgéﬂkﬁ%yﬁd @Fl v@hergﬁgts‘%rc?%ﬁew'%kyl cycloalkyl,
aromatic cycloalkyl alkenyl alkyf~pheny! or alkyl-pyridinyl is optionally substituted with

1 to 3 substituents
independently selected from:
-1, 2 or 3 fluorine substituents; and
15 . - one of each substituent selected from chlorine, bromine, iodine, CN, nitro,
Cy.salkyl, CF3, COOR'™, SO,R'™!, OR™, N(R'®?),, SO,N(R'?),, NR'®2COR"®2
or CON(R'®),, wherein R'®'and each R'®is independently H, (C1.4)alkyl,
(Car)cycloalkyl or (Cy.3)alkyl-(Ca.r)cycloalkyl; or both R are covalently
bonded together and to the nitrogen to which they are attached to forma 5, 6
20 or 7-membered saturated heterocycle. '

A most preferred meaning of Z according to this embodiment is OH.

25  According to another preferred embodiment Z' is defined as N(R")RN wherein R™;
including any heterocycle or heterobicycle formed by R and R"?, is optionally
substituted with R®,

Preferred meanings of RM and RMin this embodiment are:
30 R™ isH, methyl, (Cza)alkyl,'(Cas)cycloalkyl or (C+.3)alkyl-(Css)cycloalkyl, all of
- which being optionally substituted with C,.3-alkyl, halogen, carboxy or
(C14)alkoxycarbonyl; and/or wherein said alkyl, cycloalkyl or alkyl-cycloalkyl,
but preferably not the C-atom thereof directly bonded to the N-atom, is
optionally substituted with hydroxy, amino, -NH(C_4-alkyl), -N(C,4-alkyl)z



15, heterobicycle having | to 4 heteroatons sel ected
from0O, N, and S. Mst preferably the index ga is 1.

wO pooasei3her above described preferred case, WhPCECA2(4/000018
is OR6b or N(R5b) R6b whereitth 20 Rsb is defined as RN\2
and R6b is: 1(3 the substituents have nost preferably
one of the follow ng neanings: R b and R8b are each
i ndependently defined as R, wherein said Ris
optionally 25 substituted with R60; or R7b and R8b
are coval amd/ony-Oshdetkybogearbby Ri%is frmshpreferably H; and
(C3_7)cycloal kyl or a 4, 5- or 6- nenbered heterocycle
having froml to 3 heteroatomselected fromO, N, and
S; oR"Wheis nZethy, (e BBHYIREE4) aikw-hhenybbr (@7 )atiyl-Heb wineseib all of the

ﬁmlﬁlogg:]l coﬁﬁal o8 k9|5§§5’p36 k@oﬁa‘?lggh%tltuted W|t|1 Cis-alkyl, halogen, A
wher ei n saﬂardoxw_dCoéalky*ycarbOhﬂt @OMC@@NMCngalkyl) CON(C+4-alkyl)z;
e/ cazoody SO o FAM iy b Brerdiably ik Hgt it b eqparecty

wher ei n. shoried th $heoNtaitands bptienably substituder with hydraxy, aoiino, -NH(Ci4-
R9b is co n k g R8b to
forma 5- gﬂmg-\]g%ﬁbe %Igmgehet ?o"calg){l)égz%z is a group
of the subformula Illb 2e-~---- @ RQIIIb gb 10

ir g') gl e erel rflél?lrl by 4-"?t§rcyr T-m(eﬁ]o l?é?d g}elf{éblg%ykr @&embered

i s a bondmogogyrlic gqquwwhxq;qutam%v k)S/Z h@roammsks}ﬁlected from N, O and

G 1. al OB EoRefitifo may ¥ R eBylorqis gryupsane

or C2 4-al kynyl are optionally substltut ed with R17O
wherein said phenyi group, heterocycle, heterobicycle or Het is optionally

15 substituted by 1 to 4 substituents independently selected from:

- -1 to 3 substituents selected 'f,rom halogen;:
- one of each substituent selected from: NO», cyano, azido; and
- 1 to 3 substituents selected from: (C1.4)alkyl, hydroxy, O-(C14)alkyl, amino,
~COOH, -COO(C1.4)alkyl, CONH,, CONH(C;.-alkyl), CON(C14-alkyl),,

20 ‘ -NH(C1.4-alkyl), -N(C14-alkyl),, N-pyrrolidinyl, N-piperidinyl, N-morpholinyl,
N-thiomorpholinyl, N-piperazinyl, -(C1)alkyl-OH, ~(C14)alkyl-O~(C14)alkyl,
-(CQ)aIkyl-COOH, ~(C14)alkyl-COO(C14)alkyl, ~(C1.4)alkyl-CONH,, -(C.4)alkyl-
CONH(GC1.4-alkyl), -(C.4)alkyl-CON(C14-alkyl)z, -(C1.4)alkyl-amino, ~(Ci.4)alkyl-
NH(C,4-alkyl), -(Cy.4)alkyl-N(Cq4-alkyl),,

25 wherein the alkyl-groups may be substituted with halogen; and
wherein the N-piperazinyl-group may be N-substituted with Cy_4-alkyl, 03 6
cycloalkyl or Cq.3-alkyl-Cs_¢~cycloalkyl.

30 Most preferred meanings of RM and RM in thls embodiment wherein Z is defined as
N(R")RM are:

RM  isH, methyl, ethyl, n-propyl, i-propyl, all of which being optionally substituted
with methyl, fluorine, chlorine, carboxyl or methoxycarbonyl; and/or wherein
35 said ethyl, n-propyl or i-propyl, but preferably not the C-atom thereof directly



wherein R170 is defined as Hor as 1, 2 or 3

substituents i ndependently selected from - 1, 2, or
w@2@Mioei3sT uent s sel ected from hal ogen; 20 - onBCDICAROAG/000018
of each substituent select®d from (Cl.4) al kyl, (Cl4)

al koxy, (C3_5) cycloal kyl, or cyano; wherein (Cl 4)

al kyl may optionally be substituted with 1 to 3

hal ogen atons; and 25 RZp is selected fromH, CN,

COOR161, mz)z, S2N( R162) 2, -N(R162)2, OR161,
SR161, -N the Nra @D, isopraraly subgdtdes @itihRrIeRY, 2mino, -

NHSO2R, rnazol e, triazole and
M%@N%f%@wals t(éﬂ)qwaor 1, W
2004/ 065367 PCT/ CA2004/ 000018 71 wherein each aryl,

henyn: I ¢ r -
o et i ool Ty Vst Yo @l iy BBRAR et pffofRRcthy o
- Hétaryl i $yadindetbrawhere-sais methyk sthwh achreryl eanddypeory!, groups are
having | %tlgnallgsb@éﬂﬁft@@\gﬁﬁ'ﬁu&ﬁee&ﬁ@%éc H%ﬂﬁﬁ etPNfl B bpyl, i-propyl,

S, or a 9- nbered aromati c heterob

havi ng | tc8xpemethoxyaanronyk CEN G CONHCHIs). I@ N{(&dHal; and/or
Most  pref qpabdiy shib eetHyF %eﬁ?oﬂ)@ of ﬁpr%pyllgut?@éf@fdw A rthe C-atom thereof

preferredé% oups and "substituents are describ
e

those casé¥ectiyRonded tathe Abatom, i ontionaly %@sﬁut_edawthw "PYdfOXy, amino,

ape defi negHasH OJN@ Ri/sr BSaH,: bsqg OR6a or N(RN\2) R6a
wherei n Rsa ?@s b H@aa:\’sb or N( N2)Rsb wherein R6b °

is: wherein Q |s defhlned as wherein 2 is defined as
or or . -wherein said phenyl and pyridinyl group is optionally substituted by 1, 2 or 3

substituents independently selected from:
- 1, 2 or 3 substituents selected from halogen;
15 - -one of each substituent selected from: NO,, cyano, azido; and
-1, 2 or 3 substituents selected from: methyi, trifluoromethyl, ethyl, n-propyl,.
i-propyl,-hydroxy, methoxy, ethoxy, -COOH, -COOCH3;, CONH,, CONH(CH3),
CON(CHj3),, amino, -NH(CHa), -N(CHs),, -CH>-OH, -CH2>-0-CHjs, ~-CH2-NH,,
-CH2-N(CH3), and -(CH_,).-OH.
20 .
in the latter embodiment RM is preferably H, methyl or ethyl, most preferably H, and
RM is preferably benzyl or phenylethyl, both of which are optionally substituted With
methyl, ethyl, n-propyl, i-propyl, fluorine, chiorine, carboxy, methoxycarbonyl,
CONH,, CONH(CH3), CON(CH;),; and which at the phenyl group is optionally
25  substituted with 1, 2 or 3 substituents independently selected from:
- 1, 2 or 3 substituents selected from halogen; ' 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-propyl,
‘ hydroxy, methoxy, ethoxy, -COOH, -COOCHs, CONH, CONH'(CHS), CON(CHa)s,
30 amino, ~NH(CHjs), -N(CH3),, -CH,-OH, -CH,-0-CHj3, -CH2-NH,, -CH2-N(CH3), and
~(CHy)-OH.



Rigllia QT2b @20 qa gb ,, 15 Most preferably one of

W and W2 or both W and W2 represent a single bond.
wee@ios33ed neani ngs of one of R a and R7b or bettCRZ004/000018

and R7b are H, COCH, CONH2066 CF3, (Cl-4)alkyl,

(C3_7)cycl oal kyl, (C1.3)al kyl-(C3_7)cycl oal kyl,

Hetaryl or (Cl_3)al kyl- Hetaryl, wherein the alkyl,

cycl oal kyl groups and Hetaryl groups are optionally 20

subsituted with Rso R2qg Il b Preferred neani ngs of

one of R8a and R8b or both R8a and R8b are H and CHS.

WO 2004/ 065367 PCT/ CA2004/ 000018 72 Furthernore, it

i s piegrefare mosharefared ragrNiMBf ZrabcoslindRpshia bR nent are:

coval ent | nded together to forma second
(C3.7) o | or a 4, 5; - menber eg\
havi ng fH om 0 2 het to | ected froin 0,50 &d

S, wherein said cyclwoal I&/

et erooycl e bei ng .

optionally substituted witF

| o
h 0, preferably with I to
3 substifue sel ect efl M@d\roxy, (gﬁ-é aj Ayl |
CCXCl-gj | K d SO2( C1-+B) al ~OMecor di g)t\@e\
7b eddle

her ei nbet or e~dés&¥i bed enbodi nent R7' .and

"independently pyeferably select from COOH, CONHg,

H - e
methyl ; e n-propyl, i p . 2-met,hylprepyt,
hydr ox'{/\-nmt @ 1- hydrogtyN et am no- né‘rgyl ,m' no

yl,

10 ethyl’, 2-hydroxy-ethyl? 2-9fhylt hi.o- et

2-ani no-ethyl, 2-(dinethylanino)-gthyl and _t hi azo({)%l :
. : g

wherein the z0l yl group_ig=gptional ly sgbs}i
Wit h F&eﬁf;\@b and REEY ar & %enuyébgﬁ@i '
t oget herfto ma cyclic grouy préferabl yH setefted

N

10

15

from 15 ro o"o(ﬂvle()\l, Ho§~NNéMC cCOo- -- - W_lN

é\ﬁ/\@\w é\ﬂ/\g\oz é\u/\g\onﬂe

) . '

s\ﬁ;\@om é\u/\Q\OMe ‘g\u}\@\'omé

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 NR¥2-S0,-R° or
NR“2-CO-R® wherein R and R° are preferably defined as follows:

RN  is H, (Ciyalkyl, (Ca.s)cycloalkyl or (Cy.3)alkyl-(Cas)cycloalkyl; in particular H;
and ' :

RC is (C1¢)alkyl, (Cs.g)cycloalkyl, (Cq.5)alkyl-(Css)cycloalkyl, (Cag)alkenyl, phenyl,
naphthyl, Het, (C+s)alkyl-phenyl, (C5)alkyi-naphthyl, (Cqs)alkyl-Het, wherein
said alkyl, cycloalkyl, alkyl-cycloalkyl, alkenyl, phenyl, naphthyl, Het, alkyl-
phenyl, alkyl-naphthyl, or alkyl-Het, are all optionally substituted with 1 to 4
substituents selected from R, |



1, , OCH 0=.9g=r) I r-11 NI r-1, N1 (1, N-) r~N'

,and 20 Most preferably, the groups CR7 R8a and
weROREI36ar e i ndependently sel ected from WO PCT/CA2004/000018

2004/ 065367 PCT/ CA2004/ 0000618 73 .HIl ~N~ ~NI'" || and

R9a and/or ROb is preferably H (Cl1-3 alkyl),

(C3.6)cycl oal kyl or 5 (C1-3)al kyl -(C3.6)cycl oal kyl,

all of which optionally substituted with 1. to 3

substituents sel ected from hal ogen, hydroxy and

met hym thisersbogimentihalpreferR8thmeanidg of RR&Emethyletyl, n-propyl, |propyl

col oevaP el S RRERh by Gl SRRt SBRE T Moy

wher gyeiogendyimeth@h, ayuoisinef pipaddine yodripbolives thiorasrpholiteediperazine,

abov E@‘ @hﬁ%&eh%ﬂ'ttﬁggm% furg}%%rroé ﬁhdéi ’ yrazole oxazole,

(@2 osixRz0!3,, thH@Eerﬂaﬂm keyrigidine, pﬂ&Zmemawlwwepme quinoline,

L BRI et M R DYt br
hal ogen car boxy or @ Mcar bonyl; and/ or
wher ez I bg?tﬁ,%%ﬁék Eyl Cy5867 Bed/ CA2004/ 000018

75 cyc oa NI, but preferably not

t he ,C-atomthereof directl bonded to the N-atom 1is

optionally substituted V\A[’ﬁﬁyﬁxy, Cl. 6- a( koxy,
imidazo[2,1-B][1,3]thiazole N

.
L

all of which are optionally substituted with 1 to 3 substituents selected from R®,
particularly OH, CN, halogen, nitro, (C1.5)alkyl, 0(01.3)a|kyl, carboxyl, COO(C1_3)aIkyI,

10 amiho, NH(C1.s)alkyl, N((C+-s)alkyl), NHCO(C1.3)alkyl, wherein the alkyl groups may
be substituted 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

7b RSb
? 2-Q°
W
wherein ,
R™ s defined as H, COOH, CONH,, (C;.s)alkyl, (Ca.s)cycloalkyl, (C1)alkyl-
20 (Css)cycloalkyl, (Cae)alkenyl, aryl, Het, (Cy.s)alkyl-aryl, (C14)alkyl-Het; all of

which are optionally substituted with R®; and
R®  is H or (Ci4)alkyl; or
25 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



am no, -NH(CLl.4-alkyl) and/or -N(Cl.4-alkyl)2; 5
Preferably QL1' and/or @b are selected fromthe group
wa@oemgioeissng of phenyl, furan, thiophene, oxazBCBECA2004/000018

t hi azol e, pyridine, pyrimdiéde, pyrrazole, imdazole

and pyrazine. Mst preferably Qlb and 2b are

i ndependently selected fromthe group consisting of O

-s 10 wherein all shown cyclic groups are optionally

substituted with RI6o Q C and Q2C are preferably

selected froma bond, -O CH2- CHZCH2 - C(R170) =CH

,and -CH= R170) st pr efer el ect ed froma

bond and - RNB R &%thﬁh%fr%l ﬁ’r Ri'“may Be pplentiyopded to R™ to

sel ect ed fchrﬁ‘ﬂé HroBen-cGBining @B & e

2004/ 065367 PCT/ CA2004/ 000018 76 cybcgngd ﬁé"%mm'e Wherein said

pr ef er abl $YEea'kd pepeterasisiebeing optipmaliy sy S’f@i@@m R“ﬁl@nd

and RZq are preferably selected fromH, CN, COOR161, .

CO\I(@Z);_SZ)Z, SOZNéR‘ 62)2, 5 N(R162)2, OR161, - NHCOR162,
f{®MCO CON(R162) 2, NHSOR2Rc: CONHSCR2Re,

SOZNFCO?C,a)t@g,hQIéquﬁd triazole and CON H SO2N

(R162) 2i ns)sie:gﬁgr eferably sel ected from COORL61,

CON( R162) “SO2N(R162) 2;  wherein R161 and R162

are as defc) nggH,-dWy-; afest preferably H and/or nethyl.

10 In the Sasg é L conprising the group QL as defi ned

her ei nbef & HEGlsi al | y preferred conpounds obey one

ab the foll ow ng conditions a) Qa is phenyl, qis I

and Qlc is a bo i-s phenyl, g is 0 and Qc-
is vinyl: a"@?‘%{] %daa‘@nyweﬂm%@&éﬁ@wgdp@m gpd d) may
heteroblcy@kﬁbﬁaMEagm&(g{Qamwheteroatons sel ected from
0, N, and S, said heterobicycle optionally being
substi tut ed, mnth R160 gis 0 and Qlc is a bond,
-CH2- CH2- or - Furt hernore, those conpounds of
t ove descrlb are especially 20
p?efggredsﬁﬁggwp ﬂﬁ@gggﬁﬁgﬁﬁﬁé Rlg is - CH=CH COOH. In
the case of Z conprising the group 2 as defined
her ei nbefore, especially

o2 —ax——r™ lib
9a b

wherein
20 t
- Q* s aryl, Hetaryl, (Cy.3) alkyl-aryl or (Cs.3)alkyl-Hetaryl;
Q®*  is phenyl or Hetaryl; '
Q*  isabond, O-Cy4-alkyl, S-Cy4-alkyl, Cy.4-alkyl, Cos-alkenyl or
Ca4-alkynyl, wherein said O-C14-alkyl, S-C14-alkyl, Cy4-alkyl, Cpy~
25 alkenyl or Co.4-alkynyl are optionally substituted with R"°;
wherein R is défined as H or as 1, 2 or 3 substituents
independently selected frorﬁ:
-1, 2, or 3 substituents selécted from haiogen;
-one or two of each substituent selected from (C,.4) alkyl, (C.
30 4) alkoxy, (Ca.5) cycloalkyl, or cyano; wherein (C+.) alkyl may

optionally be substituted with 1 to 3'halogen atoms;
and



preferred conpounds obey one of the follow ng
conditions: a) gais 1, QRa is phenyl, gbis |I and Qc
wo 300a/0636M; 25 b) gqa is 1, QRa is phenyl, qb iBCDCARM®4/000018
@c is-CH=C(R170) _, whereioh R1L70 is selected fromH,
F, -CH3 or -CH2CH3; or c) gais 1, Rais a 9- or
10- menbered aronati c heterobicycle having | or 2
het eroat ons selected fromO, N, and S, said
het er obi cycl e optionally being substituted with R160;
gb is 0 and 2c is a bond, -CH2-CH2- d,For - CH=C( R170) -
30 wherei 2iR17 1 6 162 162
et Bt hds seged ﬁﬁ.tnqqi o o@%{?ﬁds GONR L sun N(R 2 “NR™),,
descri bed enbo@m%hSRé*‘r‘er\&@@R 1-Nigi- C@@@R?sé,dNWh@@&I(DN(Rm)Z,

Sel cotod. 17 om S ERC: ENEORG SRR CHE B decdarsiend

77 PCT/ CA2004/ @Hmalsoma‘%rzabl y QL and @ are
dependently selected from NH r - RN "O ~ QOCH2CH3
CE’D\I SO2NH2 OH COOH R17 COOH ., NH Owe

ga isOori1,;
qb is Oor1;
10 wherein each aryl, phenyl, Hetaryl, alkyl, alkenyl and/or alkynyl-groups is

optionally substituted with R'®; and

wherein Hetaryl is an aromatic 5- or 6-membered heterocycle having 1 or 2
heteroatoms selected from O, N, and S,ora9-or 10—membered aromatic
15, heteroblcycle having 1 to 4 heteroatoms selected from O, N and S.

Most preferably the index qa is 1.

In another above described preferred case, wherein Z is OR® or N(R5”)R“b wherein
20 R™ s defined as RM and R® is

' Sbh
R R I|2

~ Qz
Y3

the substituents have most preferably one of the following meanings:

R™ and R® are each independently defmed as R° wherein said R° is optionally
25 substituted with R%; or ‘
R™ and R™ are covalently bonded together to form a (Cs)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 6-membered heterocycle, wherein said
cycloalky! or heterocycle being optionally substituted by R'®; and



OHOw OHOw T -OH OH OH Ove WD 2004/ 065367 5 CI OH
OH 78 OH N N =/ NH2 PCT/ CA2004/ 000018 CH OH T OH OH WO

wWQO®406B6867 PCT/ CA2004/ 000018 79 N-' COOH CQOBRIN/CANIEZ/000018
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Rgb
R9b

isOorS;

is defined as R°, wherein said R° is optionally substituted with R®; or
is covalently bonded to either of R™ or R* to form a 5- or 6-membered
heterocycle;

is a group of the subformula lllb -

o] Fo2]—aE—R™ lilb

wherein

Q% is aryl, Hetaryl, (C1.5) alkyl-aryl or (Cys)alkyl-Hetaryl;

Q? is a phenyl or Hetaryl; y

Q*is a bond, O- CM-alkyI S-Cq4-alkyl, Cq4-alkyl, Co4-alkenyl or Cypalkynyl

wherein said O-Cy.4-alkyl, S-C.4-alkyl, Cs.4-alkyl, Cz.4-alkenyl or C24-alkynyl

are optionally substituted with R"™

wherein R' is defined as H or as 1, 2 or 3 substituents .independentiy

selected from: '
-1, 2, or 3 substituents selected from halogen;
- one or two of each substituént selected from (C1.4) alkyl, (C14)
alkoxy, (Cs) cycloalkyl, or cyano; wherein (C4.4) alkyl may optionally
be substituted with 1 to 3 halogen atoms;

and

R® s selected from H, CN, COOR'™!, CON(R"®);, SO:N(R")z, N(R™),
OR™, SR, .NHCOR'®, -NH-CO-COOR'™®", -NH-CO-CON(R™®),
NHSO,R®, CONHSO:R®, SO:NHCOR®, tetrazole, friazole and
CONHSON(R'),;

qa is0or1;

db isOor1;



10 SO2NH2 CONH2 WD 2004/ 065367 PCT/ CA2004/ 000018 80
COOH, 5 COOH OH OH CONH2 COCOH, NH2 WD 2004/ 065367

wEOAE3604/ 000018 81 5 CONH2 COOH CONH2 ~0' , PCD0OKR2004/000018
| WD 2004/ 065367 PCT/ CA20044 000018 82 COOH COOH CONH2
CONH2 CONH2 CONH2 5 wherein all shown cyclic groups

are optionally substituted with RL160; nost preferably

wherein each aryl, phenyl, Hetaryl, alkyl, alkenyl and/or alkynyl-groups is
optionally substituted with R and

wherein Hetaryl is an aromatic 5- or 6-membered heterocycle having 1 or 2
5 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.

Most preferably the index qa is 1.

10

Hereinafter, preferred groups and substituents are described for those cases
wherein either L or Z, or both L and Z are defined as follows:

. . RA R® R R™ l?sa |
) . . — 1 : .
L is OR® or N(R"?)R® wherein R% is: %W Q  or MN\G
. ' \'a :
. R7b RSb R7b R(Bb $9b
. 6h JN2\ o 6h . ra6b . ey |
Z is OR®™ or N(RY?)R® wherein R* is: %Wz Q@ or, N\Q2
:__Q1a [ Qi 1 Qe R la -
wherein Q' is defined as : L ] g ‘
v [ ~2a] [ A0 ] 2 2q
wherein Q? is defined as @ anl Q qu Q R lilb

15  Most preferably one of W' and W? or both W' and W represent a single bond.

Preferred meanings of one of R’ and R™ or both R and R™ are H, COOH, CONHp,
CF3, (Ci4)alkyl, (Csr)cycloalkyl, (Cq.3)alkyl-(Cs.7)cycloalkyl, Hetaryl or (Ci.s)alkyl-
Hetaryl, wherein the alkyl, cycloalkyl 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 CH.



1 or 2 substituents selected fromfluorine, chlorine,

brom ne, OH, nethoxy, ethoxy, am no, NH(CH3), nethyl,
we@edogloes3s? propyl and n-propyl; 10 wherein RLO PGI/€azio4/000018

i ndependent |y defined as hé2ei nbefore; preferably R170

is defined as H F, -CHs, -CH2CH3, -CF3, or

cycl opropyl ; nost preferably H F, -CH3, or -CH2CHS;

and wherein RQis each independently defined as

herei nbefore; preferably Ris defined 15 as H,

( CL. Baitheyinpre, {t@3préjesyed thatl R bnd R® and/ or R and R®® are covalently

Cl- I e
$ret hé%r?deﬁ/b qe(tpr eg)éo?ra 8@40 (Cﬁgg%%)aﬂ{y E& q bép gl -erﬁ?rlngered
sel ebetemcf/crl@havxmramonmﬁaemamsmewbooomsancss vgherein said

O SR} SAAOSE R3S oRAB SIS A e Sray w113

05 2suhstisientsisetectedsiedre byduxy, r(6m)élk3do(130f(é1,3)aﬂkw and B&,(C.3)alkyl.
brom ne, OH, nethoxy, ethoxy, am no, NH(CH3), nethyl,
ethyl, i-propyl and n-propyl; 10 Wierein R170 is each

i ndepesmiding tythedfereinbbfars descibatbatibodiment R and R/ isREED

> BRChORoR? olc Bory s 1 REBIN, i, Hetny qtpppropyt -

and p@pv&h%mmthw|m¢pylsh3eh@¢y mettigp &hyaioxy-pthete Bimredmathyl, 1-amino- .
?@rle%f?lp Wgroz(g%ﬁ'@f ﬁarp%t)ﬁglﬁﬁo Ist‘hgpl %férﬁ]ﬁg eth@? 2|1d|methylam|no) -ethyl and

( C1- )mazlogyi MEB&II@)IWbIa@dVII@bup ismptiopaliyfsebsttiited Mitb R'™; o
met hyl . WD 2004/ 065367 PCT/ CA2004/ 000018 84 |n case

Qa gﬂ: GBS 2B EB5aT oHEhBE ol 8 i RSL S eRanny

subs #gg% group are ect
% and (C1_3)al koxy, especdHaI | yfrom net hyl ,

thyI nmet hoxy, et hox e %asée where Q a or QZa
IS phenyl ene, tha subs?/t uent |

L VOO0 oO@

o ™o —o N !IN/ N N N‘ix\
OuQQ oo g0 _Q

”\OQQ Q OO

- © CH3 o—é =0

OOOQOO

20 Most preferably, the groups CR™R® and CR™R® are independently selected from:



preferably in neta-position to Qb, incase q =1, or
to 26, in case gb =1; or to QC, 5in case q = 0, or
wo 000@Rd536T n case gb = 0, respectively. Thus, nBGT/CA2004/000018
preferred groups Q@ and Z3which are substituted are
for exanple: COOH COOH 10 wherein R170 is each
i ndependently defined as herei nbefore; preferably
RL,70 is defined as H F, -CH3, -CH2CH3, -CF3, or
cycl opropyl ; nost preferably H F, -CH3, or -CH2CH3;
. 15 Hereinafter preferred groups N(R5a)R6a and
N( R5b) R6b are descri bed for those cases wherein
either L or Z tpr both L and Z are defined as fol |l ows:

Lis M%{iﬁeré\t}%a i -~Z i's N(R5b) R6b wherein

R6b i her gf org, pccordi ngiyto This enbodi nent

exanphes  of very pr ___red(gJ\ggpi L and Z, 20 in case
[ el ecte

.qa is 1, are independenti§’ d fromthe group
consi sting of: WD 2004/ 065367 PCT/ CA2004/ 000018 85 O
'H Nom (il)Ove HOwe OH COOH COOH OH R170 N HO,,.

v . CH ‘
Q‘TA acr]\é/ocrjﬁQH is preferably H, (C13 alikyl), (Cas)cycloalkyl or
5 (C1.3)alkyl-(Cag)cycloalkyl, all of which optionally substituted with 1.to 3

substituents selected from halogen, hydroxy and methyl; most preferably R®
and/or R% is H or methyl.

)

10 Preferably Q" and Q* are independently selected from.

= =) =~
~- e =Ko+




OHOHOHOHHZ ~/ S OH COOH WO 2004/ 065367 5 R17 OH

Rl17 OH8 HR HN 1 R-N R1L70 OH 1 PCT/ CA2004/ 000018
WRL00/068860 O 'OH H 3 R17 OH WO 2004/ 065367 PCT/CA2004/000018

PCT/ CA2004/ 000018 87 ,Fe 74

4
Y
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wherein 1 or 2 C-atoms of each cyclic group as listed above may be substituted with
R160;

5 R isH, (Ciialkyl) or (Cis)alkoxy, and
R® is H or CHa, (Caealkyl), -CHx-(Ca.salkenyl), -CHo~(Cosalkynyl), (Cas)cycloaikyl,

(C-4)alkyl-(Cs.s)cycloalkyl; all of which being optionally substituted with C.g-
alkyl, halogen, carboxy or Cy¢-alkoxycarbonyl; and/or wherein said alkyl,



5 wherein all shown cyclic groups are optionally
substituted with R160; nost preferably | or 2
weumsnsideent s sel ected from fluorine, chl ori nePCT/CA2004/000018
brom ne, OH, nethoxy, ethoxXy, am no, NH(CH3), nethyl,
ethyl, i-propyl and n-propyl; 10 wherein RL170 is each
i ndependent |y defined as herei nbefore; preferably R170
is defined as H F, -CH3, -CH2CH3, -CF3, or
cyclopropyl ; nost preferably H F, -CH3, or -CH2CH3;
and wherein R4 is each |ndependently defi ned as
her ei nbef eYcoalipyt erfaliviaycipalRyl, but prefierahlinot e Geatem thereof directly
(CL. 6al ky )
(C14) al ky%)%nde@qgi@lqié@érﬁ% Kyt lor%TI %brsél}ué?% lth hﬁiroxy, C1.g-alkoxy,
‘et hyl . WWM@@%@@W#@W@AN@M@WMS 88 Exanpl es
of preferred groups Z, in case gais 0, are
i ndﬁFendentl sel ected fromthe group consisting of:
rferably Q'dandior @ e seleried diornthearoumeastsisiing 6f phenyl, furan,
grou b S 0
o e R PR DS RE PS8, HGosoR5R pyrazin.
defined as follows: L is N(R5a)R6a wherein Réa is: Z
i s N(Bso BRI e eddy dBkrd ﬁdeﬁ@nd@%ﬁy@@d& frjog'NEég%p consisting of -

Therefore, according to this enbodl ment
nore pref bly |ndepen ent® 2004/ 06 367 9
sel ected m ‘he group ¢ ns/stl ng of: \ /

O 1
. s b’ b
] - ! ! - 1 ) =N ,
/ —\ 1 ~—<_ ]
\{ \_/ \_/
N
’/[\ ! - : /K\‘
¥ N I. , \ ‘ N g
Lo / N ) la )
R , I?I R
R®
\ .
=/ \i | -
-
RQ

10 wherein all shown cyclic groups are optionally substituted with R

Q' and Q*° are preferably selected from a bond, -O-CHs-, -CHz-CH,-, ~-C(R7®)=CH-
.and -CH=C(R"™)-; ’
most preferably selected from a bond and -CH=C(R"")-, '
15 wherein R is preferably selected from H, F, -CHj,, -CH,CHs, -CF3 and



PCT/ CA2004/ 000018 R170 NH2 R17 OH 5 COOH OH COOH OH

NO2 COOH WD 2004/ 065367 HN COOH HOOC CONH2 H2NOC

WERL00/0&36H2 H2NOC , 90 PCT/ CA2004/ 000018 COOHPEIDOR2004/000018
CONH2 H2NOC COON NH HOOC 0 79D 2004/ 065367 HOOC
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“cyclopropyl;
most preferably selected from H, F, ~CHz and -CH,CHs.

R'¥ and R* are preferably selected from H, CN, COOR®, CON(R%?),, SO,N(R"?),,
© -N(R"®),, OR™ -NHCOR'®, -NH-CO-COOR"®", -NH-CO-CON(R"?),,
" NHSO:R®, CONHSO,RC, SO,NHCORS, tetrazole, triazole 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.

In the case of L comprising 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 Q' is vinyl; or

c) Q"% is a 9- or 10-membered aromatic heterobicycle having 1 or 2
heteroatoms selected from O, N, and S, said heterobicycle optionally being
substituted with R'™; ¢ is 0 and Q"¢ is a bond, -CH»-CH,- or ~CH=CH-.

Furthermore, those compounds of the above described embodiment are es‘pecially
preferred wherein the group Q'°-R" is -CH=CH-COOH.

In the case of Z comprising the group Q* as defined hereinbefore, especially
preferred compounds obey one of the following conditions:
a) qais 1, @* is phenyl, gb is 1 and Q* is a bond:;
b) qais 1, @* is phenyl, gb is 0 and Q% is-CH=C(R""%)-,
wherein R is selected from H, F, -CHs or -CHaCHz; or

c) qais 1, @* is a 9- or 10-membered aromatic heterobicycle having 1 or 2
heteroatoms selected from O, N, and S, said heterobicycle optionally being
substituted with R"; gb is 0 and Q% is a bond, -CH,-CH,- or-CH=C(R176)—,
wherein R is selected from H, F, -CHs or -CH,CHs. ’

Furthermore, those compounds of the above described embodiment are especially

' preferred wherein the group Q%-R? is ~-CH=C(R'")-COOH, wherein R'™ is selected

from H, F, ~CHj; or -CH,CHa.



HOOC 91 PCT/ CA2004/ 000018 COON HOOC COON HOOC HOOC OH

O WD 2004/ 065367 PCT/ CA2004/ 000018 92 H NH OH COON
WEH065367 HN N U 5 wherein all shown cyclic PECDUGAS004/000018

are optionally substituted7 th R 60; nost preferably

| or 2 substituents selected fromfluorine, chlorine,

brom ne;' OH, nethoxy, ethoxy, am no, NH(CH3),

nmet hyl, ethyl, i-propyl and n-propyl; wherein R1O is

each i ndependently defined as hereinbefore; preferably

R170 is 10 defined as H F, -CH3, -CH2CH3, -CF3, or

cycl opropyl ; nost preferably H F, -CH3, or -CH2CHS;

and Prefembyi @' RQ Qdaedotedendeptyrmautdd/fralnf i ned as

her ei nbefore; preferably RQis defined as H,

(Cl_6al kyl), (C3.6)cycloalkyl or

(Cl.4)al kyl - (C3.6)cycl oal ky}l- nostpreferably H or 15
net hyl . WO 2004/ 065367 PCT/ 004/ 000018 ~ N -
A : Z /N 7 /N 5 / (L
72 . N
' N S—< L
& %
AT T I T
54 o N0
\=‘< OMe OH OMe
OCH,CH,

COOH ., OH OH OMe OMe

) ’ ’ 1




93 R2: Preferably R2 is R21, wherein R21 is a phenyl

or Het selected fromthe group of fornmulas 2 rill
WO0-2004/068300N and wherein said R21 is optionally PCT/CA2004/000018

substituted with Rlso A very nost preferred definition

of R2 is NJ WD 2004/ 065367 PCT/ CA2004/ 000018 94 ~N

or ri~~N 11 " H2 all of which nay be unsubstituted or

substituted as 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

iIs (C3.7). &{oalkyl,?g)alkyl 7 IoaI&g,

phenyl , tS’enzy , or bo?h 8111 and R112 amgl, coval @,mtly OH
bonded +¥get he nd tgvthe nitrogen 'to which they are '
attacheE o form a nitirogen-contai ni ngwheterocycl e, ‘



Ik I | Tk | a y cyc phenyl and benzyl, being
optionally substituted with halogen or: oa y , -OR2h
W@rooMOEBh) 2 , wherein each R2h is independent | BCHCA2004/000018

(C7.4)al kyl, or both R2h ar’® coval ently bonded
together and to the nitrogen to which they are
attached to forma nitrogen-containing heterocycle; c)
NHCOR117 wherein R117 is (Cl-4)al kyl, Q(Cl-4)al kyl or
Q(C3. 7)cycl oal kyl ; and e) CONH2, CONH(C1-4al kyl),
CON(Cl1l_4al kyl )2. Most preferred substituents-of R2 are

‘selected from - 1 to 2 §ubstituents sel ected from
quorlne - one of each suhstltuent selected f¢
. bfom e, N2~ C ano; An t 0cdoH o
: ‘@ gl écted frpmd 25 a) yae
i f, ' o eth -$ropyl i opyl , et hoxy, COOH,
trlfluoronethoxy, etho n- propoxy or i-propoxy,
mhereln sai d net hyl ; h n- prop D opglN :
CONH, O O, NH,
. CONH2
I~
] 72 ' 170
k\E:iZ::Zl #\Y%iz::i7/Q§T/COOH ©
| SONH, © 1o COOH |

°\

, g : 170
. COOH
' CONH
1m CONH,
~7 | "
k\E;:z::iZ 7 CONH, S—
‘ CONH,

' 5 [N

COOH ,

‘E\?
o
rOO
prd
mI
w
.
Q
O
Q

. SONH, R™
) )
7 B
B 170 Z S / R'
5 R / . —~CONH, _
= COOH S R CONH
2 NH, . N
' on Q’N / RQ/ NH
o R® - = "oH RY ' I 2

¥

//COOH ‘ O§/1§o
7Y coon o ¢ NH
N N
RQ/N ’ RQ/ ’
: ~F ~ ;
; ' : CONH,
T R’ cooH R '
, : ~7
- ~ SONH, N
N g
Q/

RQ
=
N
o’ ,
7
N
Ro/ SO,NH
CONH, R 2V

I



et hoxy, n-propoxy and 1-propoxy are optionally
substituted with OH, nethoxy, am no, NH(CH3) or
WOR@HBYB57 WO 2004/ 065367 PCT/ CA2004/ 000018  95P@H/CA2004/000018
NR111R 12 wherein both Rl11B0and R712are independently
H or nethyl, or R112 is phenyl or benzyl; c) NHCOR117
wherein R117 is nmethyl or nethoxy; and e) ' CONH2,
CONH(CH3), CON(CH3)2. 5 R3: R3 is preferably selected
from (C3-7)cycl oal kyl, (C5.7) cycl oal kenyl ,
( C6- 10) bi cycl oal kyl , ! bi cycl oal kenyl HCy -

or

cycl obutyl, cyclopentyl, cycIOhexyI or cycl

a group_selected from and 15 wherein all saiH

groups tar Nsubst it ut e 4 y fd-Uor

Cl- 3al |N CF3R™he ver§ N £ ef e?’r%gtdp' rr%aning of\¢¥

R3 i Rcycl openeshk, or cycdiolexyl. 20 R4a, Rob, R5:
Preferably Ria, RA®™: RE each are independentiy H, COOH

hydr oxy, hal ogen, cyano,
(Cl-4)al kyl, CF3i -(Cl-4)a

car boxyl ,
- O (C3- 7) cycl oal kyl,

itro,

-0-(CL. 3) al kyl C3-7)cyclo -0-aryl,

-0 ( -comi Hef, - al kyl
R RN2), INRN2COR, CONRNZRNE |, /7 NRNBCON
i n pagt’i cu Cl-4)al kyl or 2%

NHCONHRN : ' wherein R, 'RNI, RN2, RN3 are 'astdefined; ]
prefegably RR, R NI are independently of

(C1- (C13) al kyl -aryl, wherein\ar
preferg ional l'y subst I tut edehenyI
pr ef eRabl y RNR_ RN\3 ar® Qr_Jret fiyl erein al I ¢
al kyl . groups,.incl uding 3 X gy be nono-, |N
trisubstituted b N, Uogd’ ne 30 substituted )2 NH
chl orine or brom ne.”: 2004/ 065367 PCT/ «CA2004/ 000018
=
_N N 4
Z » R® % 0
N NN I N N \WN
RQ N//'/ RQ/
Z
Z - RY
N Ne R°’N N s(\(/N
RY % ¢ Sl o N N
NN NN NN ga
o~/ ¥ RY R OH
g\(/N OH A { g\(/ 2 7
N J OH RQ/N ,NQ//(NHZ
R® R® COOH RS

s’\(/ g\(
170
o D/\/COOH R°’ R
CONH, R0

COOH,



96 Most preferred substituents R4a, Rob, R5 each are
i ndependently H, hydroxy, halogen, cyano, nitro,

woreiohpbs36CF3, net hoxy, carboxy, am no, -NVe2, PCONAR)04/000018

- NHCONH2, - CO NHMVe, - NHCOS8HMWE, *- CO- NMe2 or - NHCONMEZ;
in particular H nmethyl or' nethoxy. Preferably Rda
is Hor nethyl. Very nost preferably at | east two of
the 5 substituents selected fromR4a, R4a, R5'are H
R60: The substituents R6O are preferably each defined

as | to 4 substituents ependently selected from
edfrom hal ogen; - one

10 -1t subst ituents s

of eacﬁQ{d uent sel ect NO2, cyago, ,azido;

and -1 tm-z;gé’ﬁ\u r8el e gift a) 4 COOH
al kyl, ﬁ“CS I q@iokyl (C24) al keny W
(C1.3)al kyl'- (C3. 7) cycl oal kyl, all of i“ch R?pt| oval | y

bei ng ted with R5; 15 b) OR e) N( RN2 RNl

N. (R112) ) COOR, k) CON(RN2) RN1; 20 |)

Het, (R¥.3a ) phenyl ok ( QL. 3al kyl Het wher .n @

is selected fro ran, tetrapy A ,coohi ®¥ene s

t et rahydr ot hi op pyridinyl, \
azetidine, pyrroli dioee [ad“perl drne, pi perazine, N

nor phol i he,  t hi onor phol i honopi peri di ner and COOH
honopi perazi ne; 25 wher er“g\(s d RNI, Rc and/or R are
optional Iy substituted with, as defined. R150.
' 2 H, next” as 0 4 subs |thants
e\etedfrom -1 66 Nen
s 30 - one ofN&gch N \NH
subst ituent*sel ected from chlorine, UHQmRﬁe | NER

from da) ,\(Cl 3) alkyl, CF3, (C3.6)cycloa

al kyl - cIoaIkyI aII of which optio
‘7/NH R
ZNH

N=N

NC2, cyano, azido; and -1 to 3 substltuiz{\% sel ected =

i
Q/N N / \N . }\1 S WN
5 R , N’J R®
N N
”d
VXK(/ | [?Q S‘/\(
. RQ,N - /N N‘N RQ/N y
oy O 2y
- : / / N— ,
oY/ , R® RQ/N“N .
r‘s/\(/N ) /N
COOH 5 "(\(/N
-0 5 CONH,
‘ , COOH
N
O o’
o) N\—COOH R
[ CONHz R170 ' ==



, 160 substituted with R WO 2004/ 065367

PCT/

CA2004/ 000018 97 b) OR e) N(RN2)RNi;: f)

WORRMAFBERC, j) COOR, 5 k) CON(RN2) RN1; wher eP@r/carad4/000018

RN1,
as d

Rc and/or R are optiosally substituted with R160
efined. R160: 1.0 R160 is preferably defined as

1, 2 or 3 substituents independently selected from -
1, 2 or 3 fluorine substituents; and - one of each
substituent selected fromchlorine, brom ne, iodine,

‘CN, nitro, methyl, trifluoronethyl, ethyl, n-propyl,
1-propyl, COOH, COOCH3, OCH3, OCF3, NH2r NHCHS,

N( CH3 ‘SC2NH2, NHCO ZCRNHOOOH3, CONH2, CONHCH3
and 1B L Hs)2 R, Rc: Prgfe 70 RC €N

i ndepenge 2l eebgd from ( ) alkyl, K{/ COOH
(C3. 6) cyclheatkyl [, 20°(Cl1. 3) al kyI o@ cycl
phenyl, benzyl, t, (C1.3)alkyl - ; 2, of wh are ,
opt i N substltut ed as defi ned,; and R nmay al so be,

H RN,

, RNl is pr a ly sel ected
from H 4) al kyI 9@‘Nfd1al ky Call—lgyl
(C3. 6) cycl oal OH phe nzyl , phefy i,

(C1. 3) aI kyl - Het ; wiher e| n, sai d al kyl , cycl oal kyI

al kyl - IoaIkyI pheny zyl, phenylethyl, Fbt and

‘al kyI e optionally \Su tut gtk as @N ed, and

30 RN2, me@oq ndepen |y eI ect ed f‘r@’k\\/mr\m

met hyl , ~et nipy opyl, i-propyN= C| opr 8 o
cycl opr opyl met hyR:" al i, of which bei ff%pti onal Iy R ,
subs ned with nethyl, fluorine, carboxy or

nmet hox arjponyl! ; and/ or wherein said et hyl, n- propyl
or 1-propy but rpr ef erably not the C-atomthereof
directly bondedg={o the

5

10

15

CONH,

wherein all shown cyclic groups are optionally substituted with R'®: most preferably
1 or 2 substituents selected from fluorine, chlorine, bromine, OH, methoxy, ethoxy,
amino, NH(CHjs), methyl, ethyl, i-propyl and n-propyl;

wherein R'" is each independently defined as hereinbefore; preferably R' is
defined as H, F, -CHj, -CH,CHjs, -CF3, or cyclopropyl ; most preferably H, F, -CHjs, or
"CHZCH3; and

wherein R%is each independently defined as hereinbefore; preferably R® is defined

as H, (Cy.¢alkyl), (Css)cycloalkyl or (Cy4)alkyl-(Cas)cycloalkyl; most preferably H or
methyl. :

Most preferably, Q' and Q? are independently selected from:

/ /N S /A 1 R < _R'®
S-—< ' 1 HO\
oH o7 TNH,

1 3



N-atom is optionally substituted wth hydroxy,
met hoxy, am no, -NH(CH3) 35 and/or -N(CH3)2; and WD
wWQo@4/0686867 PCT/ CA2004/ 000018 98 in the casepred/Cabooa/000018
group N(RN2)RNI', RN2 and RBIl or b) of a group
NRN3-N(RNZ) R'', RN3 and R'', or RN2 and R'"' 5 may be
coval ently bonded together to forma 5-, 6- or
7-menbered saturated heterocycle which may have
additionally one heteroatom selected fromO, N, and S,
wherein said heterocycle is optionally substituted as-
[ ' ed within the scope of this invention
as 10 presented in

r NES, i nhi bi
t he RNAOHdepeﬁHen RNA pol yHtEr,ase of ,
denmonstrated by any assay capabl e of neasurlng RNA
|V|ty |tableoassay is

descri H hé PRES cooh
depend I yner @s :@ Ivity To @ that
t he conpdundd of®the i nvewti on act by sp f| c

inhibiti on of HCV polynerase, the conpounds may be
n a DNA dependent 25

tested f i nhibitory ac¢ -y

RNA po SS@¥on Wiem-a ouadﬂ of 1 :

or one t hdrapeut iRal | y~accent abl e sal WOCONHZ
enpl dyed as an aftiviral agent, it ieocadnkthi st efed R
orally, topically or systemcally to mnmmals, e.g.

human sattle, pigs, dogs, cats, rabbi taéQ%Nm ce, in

a vehi oNpk,l Si NG\ nor e phar macgut Iy
acceptﬂa% eeAlrirs, the g ¥ R
det erfiri ned by ne ubi ) aind  chem cal nature.of=

the conpound, chosen?, rdute of adnRhi st ration and = COOH,

standard bi ol ogi cal pr a(i;e
Nr
. 2

N
~ N 170
4 ' 170

5 R® R , CONHZ,

wherein all shown cyclic groups are optionally substituted with R'®®; most preferably
1 or 2 substituents selected from fluorine, chlorine, bromine, OH, methoxy, ethoxy,
amino, NH(CHj), methyl, ethyl, i-propyl and n-propyl;

10 ‘ ' m
wherein R'" is each independently defined as hereinbefore; preferably R is
defined as H, F, -CHj;, -CH,CH3, -CFs, or cyclopropyl ; most preferably H, F, -CHg, or
-CH2CHj3; and

15 wherein R% is each independently defined as hereinbefore; preferably R® is defined

as H, (C1ealkyl), (Css)cycloalkyl or (Cy.)alkyl-(Cas)cycloalkyl; most preferably H or
methyl.



For oral adm nistration, the conpound or a
therapeutically acceptable salt thereof 35 can be

wo evoaiobsb2d i n unit dosage forns such as capsuP@ECArR004/000018
tabl ets each contai ni ng WD82004/ 065367
PCT/ CA2004/ 000018 99 a predeterm ned anmount of the
active ingredient, ranging fromabout 25 to 500 ng,
in a pharnaceutically acceptable carrier. For topical
adm ni stration, the conmpound can be fornulated in

phar \reautdeat b is 5 paeﬁﬁ@ﬁeeer H@tﬁgﬁb@?x‘?g ?é‘n‘e@'sﬂﬁstﬁuénts of this

to 5 percent, preferabl

act i 9PURGEREelecigd Iﬁ"Ofrb(:leaHWl %(Cca)a"q@éy,uqspeﬁ@llwfmmnmhyl ethyl,
a SOksid), eth6BAIR BB ched | Wﬁ@re df@ror RA i§ rbh@? ne, the subsituent is

adm ni stration,” the conp rornula 'S

admi Rieferaplydn Wt%PQW t°|Q1 ﬁ@@@ﬁﬁ)@s1 Sulec@T ainsess dbF 1; or o Q™
i gtr @ ¢ i; I} £ t 1.
ey BB 20, 4l LB db £BTREBLINGHTHIS, rcblrefrrod groups @
adm Ang & é{\thl%rﬁrﬁ_\;éubﬁ]ﬂé@d pesnfor xample: preferred to use S

the conpounds in solution in-a steri.l e agueous vehicle

‘which may also contain ot her sol utes such as buffers

3 i ef'ent quantities of

phar of glucose to

make abl e vehicles or

carri at | @st\ardg\va /
descri bed €. Gr'i N 0
"Remi ngt 0 Pract i ceYof Pharnacy R
19th ed. ~Mack Pubbtghi ng Corpgny, Eastgp, Penn. —

1995, o in "PharPaceutical Dosage Forms And Drugs - COOH,
Delivery Systenms", 6th ed., H C Ansel et al., Eds.
%\g/g 5§ WI Ki ns, Balti nore, Maryl and, 1995. The
e rrggund will vary with the. form of-
NzFoR _and the particul ar active agent
chosen. Further oylt Will vary with the.particular
host under treatnent. Cenerally, treatnent is
iMAitiated with small increnents until the optinmm 25
effe 70 iy ! |\ w70
e Shet B e HERNANG fed EERR gl o HFORMBl R s
adnmi Wenest agiHal, -€HeofitkAHs.aCFarorlcgslepropyiamost pileferably H, F, ~CHj, or
generghld afford antivirally effective results
Wi t hout 2 causi ng any harnful or del eterious side
effects. For oral administration, the conpound or a
t4gerapeutically acceptable salt is 30 adm nistered in
the range of 10 to 200 ngy per k| | ogram of body wei ght
per digyeingfiarprefarred gfoups BERTIRTG end N(RE)R B aresiesatpesifor those cases

Ki | OQJRRin either L or Z, or both L and Z are defi ned as follows:
. ' R7a R
L is N(R*)R® wherein R®is: . 1/0

R7b RSb

Z is N(R**)R™ wherein R® is: W

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;



For systemi c adm nistration, the conpound of fornula

(I') is admnistered at a dosage of 10 ng to 150 ny
w@eoo4ksdzeyr am of body wei ght per day, althoughprttreA3®4/000018

af orenenti oned variations Wl occur. A dosage |evel

that is in the range of from WO 2004/ 065367

PCT/ CA2004/ 000018 100 about 10 ng to 100 ngy per

kil ogram of body weight per day is nost desirably

enpl oyed in order to achieve effective results. \Wen

the conpositions of ‘this invention conprise a
conbi nat jon of a co ound of 5 fornmula I and one or
nore a [ eutic or proph | ac@Mec agent OMe

dd| e ent sh .

presentd at ge uevel etween aBotdMe10 t OMe
and nore preferab y between about 10 and 80960f t he ’

dosagge EornaIIyH dndoni st er ed -ifn a_nonot her apy

regi Nep conpounds BryCHE r HN~ €O
~ phar mace abl e salt e fornul at ed

togetherowy¥a%a phar eutically g carr

the resul ting,conpositi®m, be ] st ered | VO
to mammal s, such as man, to i'nhibit pol yner ase or
to treat or prgv HCV Vhﬁy i nfection. Such t
treatment may alis be achievg 4si ng the conpounds of
this invention in coxbination Fh agents which
|ncluqe,£g3 are not i m

agent . as a-, or y-inte
antivirae 5 agents sugh as rlbaV|
ot her in§ tors ofkR"” NS5B8 po oR'

of ot her rgets int
but are not Timted t8, helicase, :
protease, or |nternaL$r|bosone entry site fg&» or
conbi nat i ans thereoﬁ,/The addltlonai agents

conbype with the onpounds of t ISSI

NS ngl e d ge form AI e a
a ents 2 be s arat dm ni ered to
\¥:) Lyl e dosage/Torm
CT/CAZO 4/ 018 101 thhodolog

a manmal
2004/ 06536
Synt hesixs I ndol e derdyvatives or gnal ogs accordlng to’
t he pr ent i nvent{ on can be pgepar®d from known
nonocyc aronatlﬁ cpnpounds b\ Rdapti ng knewn

Ilterat ¢ Sequenc such as thoge descrlbéd y J. Wﬁ
Ellingbog et al. ( Lett. 1947338, 5 7983)) and S."
Cacchi fet Jal . (Tet. 1992, 33H15) eme 1, r>-

shown belo k o
OH . ’ o
5 OH , COOH |
. ff I
_R* R ,R° i
RQ/N /
COOH | COOH | COOH . CONH CONH

Iz%

< RQ/N RQ/N
H Ru
170 170
CONH R

COOH,



wherein R, R2, Sp, Y and L are as described herein,

illustrate how these procedures can be adapted to the
wa@ymihesss of conpounds of fornmula | of this | PUEOAR®000018

SCHEME 1 F3C'',"', 0 /R2 Pd@&t2(PPh3)2 Pd(PPh3)4 /

|C2CAB Orf I(ii) H2 / Pd cat. (as a precursor of R3)

Sp RZER3 I(iv) COOWe a) spacer attachnent COOWVe b)

optionally coupling wth group (precursor) Z 1(v) a)

NaOH b) deprotection of spacer <c¢) L coupling d) NaCH

e) opwiopally coupling wth group (precursor) Z

Cormpoulik of formul« 3.1 10 I A carrying-8ut the rord"ﬁ
illustra _ a,suﬂiglbl/w pr otHgéf\ed' f or ‘%/[N,R“
N

3- trirfrY c acigN(l) is
reacted w in . prese of a
nmet al cat al . 0. [l adi u tal co X such a
PdCI 2( PPh3) 2 RPd2dba3, \PaPPh3) 4kt t he |iked” a AR
base (Et 3N, : | i ke or an inorgani )
[e) o} o} OH’ (e} NHZ, Q7 "NH,
A -~ a\
N \E H _R® N
=N N =N



Et 3N WO 2004/ 065367 PCT/ CA2004/ 000018 102 basic salt

i ncl udi ng netal carbonates, fluorides and phosphates),
wap@4opissonal |y in the presence of an additi oPel/CA2004/000018

phosphine ligand (triaryl @7 heteroaryl phosphi ne,

dppe,

this

dppf, dppp and the like). Suitable solvents for
reaction include DVMF, dioxane, THF, DME,

tol uene, MeCN, DVA and the like at tenperatures
-ranging from20 Cto 5 170 C, or alternatively w thout
sol vent by heati ng t he- conponents toget her.

Al t er nat i ver r 0ss-co |ng reac n can
carrl t on ﬁ uig ably otect ed*’f m of ’T
3- am - -mbdobe'm at e andtt e e no g up can

N4

trifluoro cetyla d|n t he MSubsequepty siep as N
descri be y J. W ngboe . (Tet ett.

38, 7963)Y Reactioiyof the a e diary kynes I 1)
with an enshRtriflate8F equivaleft underdq)’ R

cross-coup cpg cond|

ons simlAar to thosg_descri be

above giy es aft er hydrdgenati oh °6f the Bodtl-e bond, .

fol | oy
cycl ohex t.rlfla

i ndol ¢ eT vatimes I{iv). Enol
can be) eparedﬂ n

O
trlflate,Q«

knoqu«fgd

cycl ohex ne, trif
or gani ¢ bager/such as\

"2,6-di-tert]-butyl -
hydr ogenati ot ,of th@ oupl e bond cFiQjS nal | yo resent im

R3 can carri#d jout withs hydrogen.as or a hydr ogen
onor moni um §ormatke, fdhjr;c Ramd”\u the~ike) in

SUIta | vent (
The |ndoI [ [
ni trogen
further el

al catalyst (pr bly in a
er al kyl Icoh@ql/ HE et,CTh .

bLiv) i n al k ed o
ikt he an appropri ate spacer 20 ([Sp) an
orated if]necessary lto give @&hal kyl at ed/ ’f“

i ndol e cafboXyl ates “whtre Y, Sp dnhd L are as defined ,

her ei

i nally, follow ng hydrolysis of the indole

ester wr tect|p{g oup, the resulting carboxyindole

derivgiiyve is ¢

rted to conmpounds of formula 1 by
~yappropriate.Z group. Condensati on
paxylic acid with am nes or 25

al cohol s g« pl | shed usi ng standard ani de bond
form ng redagents such |a§,NHTBTU HATU, BOP, BroP, - EDAC,

DCC,

i sobut ¥, chl orof orsmrate and the |ike, or by- - --

asdtivation of the carboxyl group by conversion to t he

corr
w th

TERRe 8T S it R Bristett ST AR &P most preferably

r'enovieat 2 substituents selected from fluorine, chlorine, bromine, OH, methoxy, ethoxy,

10

amino, NH(CH), methyl, ethyl, i-propyl and n—propyl';

wherein R™ is each independently defined as hereinbefore; preferably R' is

defined as H, F, ~CHj;, -CH,CHs, -CFs, or cyclopropyl ; most preferably H, F, ~CHs, or
-CHQCHg; and

“Wherein R%is each independently defined as hereinbefore; preferably R% is defined

15

as H, (Cy.salkyl), (Cas)cycloalkyl or (Cq4)alkyl-(Ca)cycloalkyl; mo'st‘preferabl'y Hor
methyl.



followng this step to give conpounds of forrmula I.1.

30 Alternatively, conpounds of fornmula 1.1 can be
w@e@passa’ by el aboration froma pre- existing POTOA2004/000018

core by follow ng adaptati 88s of |iterature procedures

as described, for exanple, by P. Gharagozloo et al.

(Tetrahedron 1996, 52, 10185) or K Freter (J. Og.

Chem 1975, 40, 2525). Such a nethodol ogy is

illustrated in Schenme 2: WO 2004/ 065367

PCT/ 424 léé@@@r%i&red SupEtiVEask §a 8@ Erlintie er@%@ ées’!écted from the

a precurgor g 3%4 p(??-INaO\/E %? thenaHZ

cat . 9PU Iﬂ?@ﬁs“ 2 NBr 2. Br2 source R2- B(O—|)2 or

R2-SnR 3 catalyst -/ base COOve 2(iii) 1. BuLi -78 C

2. R3Snd or znd2 or B(OR)3 then R2- Xcatalyst /

base -\ 1 \ ol
TR R
H o NH2 o) o o} OCH3 o7 OCHs
0 o
1 1 o) 1 \\ .l T ¢
5 o o) o o o) NHZ, o} OH,
\ e O 1 -
- 1 N ! kl@ H@
H H H H
o’ NH O OH N— h
\ o) o) O H N

Iz
Tz
L
¥
="
T
T=Z—
Z é:
T
Tz
Iz

and : '

10  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 defined as follows:

, |
L is N(R*™)R® wherein R® is: : \%)K”/N\d ;
Y2
R’ R ||?9b
Z is N(R™)R® wherein R® is: N
Q2
Y3

Therefore, according to this embodiment L and Z are more preferably independently



Wor COOVe R2-B(OH)2 or R2-SnR 3 catalyst / base WM
= R 3Sn, ClZn, 2(vi) B(OH)2 or B(OR) 2 R2-X catalyst /
whawe/0&33¢71 ) NaOH t hen functionalizati on W COOMET/CA2004/000018
conmpounds of fornulae 1.1 Bh carrying out the route
illustrated in Schenme 2, comrercially available 6 5
i ndol ecarboxylic acid 2(i), which can al so be prepared
according to the nmethod of S. Kamya et al. (Chem
Pharm Bull. 1995, 43, 1692) is used as the starting
mat esélatted froethieeieipeconis)ing 6 r eacted with a ket one
2(11) under basic or acidic aldol-type conditions.
Suitabl e conditions to affect this condensation

include strong basgs, such COOMe 1. |inker-pt hment
(I functH zation of-4inker ifH sary
2(|VF4 Li / -78 2 R SSn@N r_zZnd 2 E(OR‘)S
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COOwe 1. linker attachnment 2. functionalization of

linker if necessary WO 2004/ 065367 PCT/ CA2004/ 000018
wQaeb4mes3at kal i metal hydroxi des, al koxi des andrély/dnpades00018

in solvents such as | ower &kyl alcohols (MeOH, EtOH,

tertBuOH etc.), THF, di oxane, DWF, DMSO, DVA and the

like at reaction tenperature ranging from-20 Cto 120

C. Alternatively, the condensation can be carried out

under acid conditions using organic or mneral 5 acids

or. both. Appropriate conditions include m xturesg, of

AcCOH and aqueous phosphorlc a at tenperatufgg
rang om 15C t o & Theggayboxylic acid \jEP

is t pr?fécted H 1h forn1o n ester (usually~y,

| ower yl) using kpown net hod Kial ogenat i on 0 Q
(usuaII Hom nat i ong H al so. Odl at geon) of thm/'N -R
2- posi i on of dehe |ndoI @RP|) gi M s 2(|v) Sui t abl\e
halogenanqnd“agents 10N ndl ude, for exanpl e, el emen

brom ne, onosucci ni , pyridi r| hizom dem

di br onohy in and th rrespondi Ng\i_ago =
derivative uitable solvents for this [ re

inert to reacCP98, hal8nating agents and Thelu for
exanpl e hydrocarbons.wehl ori nat ed hydrocarbons (

CCl 4, ), ethers (\HF, [DVE, Moxane)-, acetlc HN
acid, H acetate, |IPAY and m xHnregs/of these

sol vents} Reaction 15t pature r;§§és from-40 C

hod ‘of choice th caery ettNthe

/. N/R

brom nati o £r? ndol es as in Sch ~R%was

descri bedNpy|L. Chu (Tet. 1997 N 3871). The
2- br onoi nd derivatives. can be ywerted to
fully subs t egykey iont eynedi ates | by @mﬁfeg&nt

sequences: (1) ans- net ation of the 2 28
bromoi ndol e to trdboHbdoe@, zinc species and tbeod i keoc
fol l owed .by cross-coupling reacfion wi-th aryl or’

hetero ryI hal i des undéW’tranS|t|onvpetal cataIyS|s
descrl in scheme 1HY |ndoIENd vative 2(vif
mhich hen be el abora on ni r?ﬁ%& as descrlb NH
in sche to gi ve key ont Vned ate In this © )\. a
appr oacH, ipdol ei ¢ NH ¥ Naﬁtloﬁalg%?ﬂ é ect ed 7>n-R

with knowm/bWSFectlng group‘ such as B SEM
25 SQ2Ph a he |ike. The @ i's renoved

at a later ge of the 170
- 170 R17 r'7 RN
CONH, H,NOC CONH, H,NOC
‘ o
0 T
) NG
HN B
© ‘ HN
, o7 ~NH HN
NH
‘ © s NH NH

‘ N
17 170

CONH, H,NOC | COOH HoOC



sequence, prior to |linker attachnent. The conversion

of 2-Dbronoi ndol e derivatives 2(iv) to the
wa@oeomeedendi ng organotin species 2(vi) is carrPemniCapdo4/000018

via initial |ow tenperatudé (usually -78 to -30 O

hal ogen-nmetal exchange using an al kyllithium reagent

(e.g. nBuLi or tent BuLi) or using lithiumnmetal. The

transient 2-1ithioindole 30 species is then trapped

with a trialkyltin halide (e.g. nBu3SnC or Me3SnCl)

or a borate ester (e.g. trinmethyl or triisopropyl

borates). Alternatively, the lithioindole

i nt di ate can Bg pped-wmph\ Lnc chlé?&d/\WU'form

theHgo spondi ngHN nozi e _xhi ch cad™

underg transition cataly ed cross-coupkipg wth
ar onat,#tNand heterdaro tic h or trlfpﬁégﬁxas
descrlbeq}\ or exanpl g M 35 Reyl ey (J . em
2001, 44 03) Alter lvely, eti es such a
where WO 4/065367 P 004/ Q 8 105 th
i ndol ei ¢ I's masked a prot ng group,
generated digxgehl y fg 2(iii) by estam formabton
foll owed by indote NH protetction and abstractlon of
the 2-H proton wth strong base (e.g. Wﬁ YN+t hi uns,

al kar{*met al ami des) faw%§§fd by trans-H Iatlo_.t{w
t

Al't et ively, 2-bronBt e 2(iv) can be HA
Cross-c Bled directly Lyl 5 and hetero Pyl
st annaxes\or boronic ac®d.derivatives to giy

dlrectlyN oron or tin ogygaonetallic spec

S (Vi i )/~

fromco g sources or be prepared andary” 7
Ilteratur\ ocedures; (2) a second a ,

2- br oroi ndeHe 2(RV) is first—el ghor at p-hi trogen

to give 2(v) which is then cross- §$€L3g)to R2 to give oot |

the same intern®fthte 1(v) as de¥ above. 10
Cross-coupling with organoboron reagents«pa e

carri egr by aqy(yaltgtions'a?//F e~ Suzp

Cr 0SS+ ing rgacti report the literature.
Thi s usugl i nvol vés ‘the use of isran5|b oftHnet al
cat al yst ( ual |'y Btriaryl )*s
trlheteroa hosphi n | i gands, ditive

an i norgankc chloridé/(f.g. Li Cl), \apd a base ally
an aqueou r gani ce such as um or ssi @i
car bonat e hosphat®) . /15 The rea [
carried #h in an alcoholtggﬁolvemkm(EtCPb DIVE, GOOH
t ol uene, % and the |ike at’tenperatures ranging
from25 Cto 140 C. Cross-cédupling with tin reagents
can bef*carried out byVady Variations of the Stille
Cr ossH® i ng react i® orted in the literature.
Thi s usug Ié i nvol ves t IR of a transition netal

u

‘catal yst” ( aIIy Pd), otriaryl or trrﬁbt roary
phosphi ne and H o ol
HN o
oH OH



20 an additive such as an inorganic chloride (e.qg.
LiCl) or iodide (e.g. Cul). Suitable solvents for

wWao bdog/o6art i on i ncl ude tol uene, DVF, THF, DME RO CAR®4/000018
like.at tenperatures rangiddg from?25 Cto 140 C
Internediate I(v) is then converted to conpounds of
formula 1.1 as described for Schene 1. Reaction
conditions to alkylate the nitrogen of an indole
derivative are well known to 25 those skilled in the
art and,ipclude the use of strong bases such as al kal
net al yerdés hydr des carbonat es, -am des,

al koxi d'\ewd al kyl rre | n the --- appro ate
sol vent (Augh as THF, DI\/F I\/ieCN,,N %ﬁ
al cohol £ and_ the Ii ke) tien'per at U r angi ng

-78 Cto 1 An el ec ro'Iicf mﬁSp
for the al of the ol e ani on.Such
el ectrophili s/ ecies i ncI et 30 i odi d br om de

chlorides and"s omat e est ers—( mesyl ate syl at es N
brosylate or trfflate). WO 2504/ 065367 RS
PCT/ CA2004/ 000018 106 EXAMPLES The present 'invention '’
is illustrated in further detgtl by the ﬁ@li/ow ng
non-limting examghes. All n ons wei or med

in a niw&rogen or agf@ofat nospherie. 5 Tenper tures are

gi ven h egrees Cel.sfus. Flash”c

per f or nme n silic H Solutio
rati os exprgss a voluneito vol une
unl ess statad otherws Ss spe

recorded us el ectr ay nmass s trometry
Her ei nbef orlexafich her ei nafiter the f®l | ow ng é%
abbr evi at i ons\an synbol sm/aic’e used: AcOH acdtic

acid BCOC or Bor\tF:)I tent - butst oxycar boAgdH BOP: NH,
benzotri azol e- 1- yI oxy-tri s(di met hyl am no) phosphoni um

hexaf | uor ophosphat e . ronD

tris(drre el no)phbé:%anUHihexa orophosphate 15
Bu: butijd] Cbz: carbobenzyl oxy carbo DBA:

di benzyl i deheacet one;

1, 8- di azahi 8§cl o[ 5. 4. 0] un 7- ene

COOH , HZN ; and

5 wherein all shown cyclic groups are optionally substituted with R'™: most preferably
1 or 2 substituents selected from fluorine, chlorine, bromine, OH, methoxy, ethoxy,
amino, NH(CH3) methyl ethyl, i-propyl and n-propyl;

wherein R' is each independently defined as hereinbefore; preferably R’ is
10  defined as H, F, -CHs, -CH,CHs, -CF3, or cyclopropyl ; most preferably H, F,-CHs, or
- -CH,CHg;and

wherein R%is each independently defined as hereinbefore; preferably R® is defined
as H, (Cs.salkyl), (Ca.s)cycloalkyl or (Cq4)alkyl-(Cs.g)cycloalkyl; most preferably H or
15  methyl.



DCC. 1, 3-Di cycl ohexyl carbodiimde 20 DCM
di chl oronet hane DEPC. diethyl pyrocarbonate; DI EA:
waliogopizepyl et hyl am ne;  DVAP: PCT/CA2004/000018
4- (di met hyl am no) pyri di ne; 9BVE: di net hoxyet hane; 25
DMF: N, N-di net hyl f ormam de; DMSO  di et 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:
1, 2- bi s(di phenyl phosphi no) propane 30 DTT:
dithiothreitol EDAC. see EDC EDC:
1- (3-di net hyl am nopropyl ) - 3- et hyl carbodii ni de
hydrochl ori de EDTA: ethyl enedi am netetraacetate ES
el e o spray (negative ionization) 35 ES+: electro
Spr Prefcpssy RP 6RT avtietéih IR3his a¥henPi0et/HEi 581@¢ted from the group of
PCT/ CA2004/ 000018 107 Et: et hyl ; Et20 diethyl ether;
Et Ofe"ME%y| acetate; FEtOH ethanol 5 Froc:
- % Fl uor enyl net hyl oxycar bonyl HATU:
O (7-azabenzotriazol-1-yl)-N, N, N_, N -tetranethyl u

roniu m hexjafl uoropho P . HBTU: N .
O Benzotri -1-yl - NN -tetr yl ur oni uﬁ\LO
hexaf | uor ophogphat e , HOA : A\ '

1- hydr oxy- 7- &abenzot ri azol e 10 HOBE ©

1- Hydroxybenz ri azol e HP h| gh pe for mance | i-guid

chr onat ogr apW*\ | PA: ﬁ‘ atﬁat

7N
T SN
3 L 3 / T
Sy _
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A very most preferred definition of R? is o,



"Pr: isopropyl 'PrOH isopropanol 15 Me: nethyl;
MeCN: acetonitrile; MOH Methanol; MM

woreaohos3gaet hyl ; M5 (ES): el ectrospray mass PCT/CA2004/000018

spectrometry; 20 NWMP: N netdyl pyrrolidone PFU. plaque
form ng units; Ph: phenyl; RNAsin: A ribonuclease

i nhi bitor marketed by Pronega Corporation RT: room
tenperature (approximatly 25C) 25 SEM
trimethylsilylethoxymethyl; TBE: tris-borate-EDTA;

TBME: tert-butyl nethyl - ther TBTU. 2-(1 -- :
H-benzotriazol-1 -yl )-NAN N, N'-tetra msthyl! ron
i U mge  uor obor at®; t Bu: 'b' utyl ; 30N

triflu ceti g acid; : trlfl\uo oacetlc an d/rde;

THF: tetrahydrofuran; TLC thin | ayer chr'omat ography

Tris: 2--am' no- 2- hydrexynet hyl - 1, 3- propanedi ol 35 UWP:

uridi ne - nonophosphat e V\D 2004/ 065367

~ PCT/ ob 000618 :

Exanpl |

replrrrgsent ative conpound&Hpf this invention, 5 EXAMPLE
3- C\Aghﬁ)&exyl - 2- phenyl i ndol e- 6- car boxyl i ¢ aci d:

In the case R? as defined above is substituted, it is preferably substntuted with 1, 2 or
3 substituents selected from:

5 -1to 3 substituents selected from halogen:
- one of each substituent selected from: NO,, cyano, azido; and
- 1 to 2 substituents selected from:
a) (Ciu)alkyl or (Cq.4)alkoxy, both optionally substituted with OH, O(C1.4)alkyl
: SO,(C1.4 alkyl); 1 to 3 halogen atoms, amino, NH(CHs;) or N(CHzs),);

10 b) NR™R"™ wherein both R'"* and R"" are independently H, (C4)alkyl, or R is
(Ca7)cycloalkyl, (C1.s)alkyl(Csr)cycloalkyl, phenyl, benzyl; or both R and R
are covalently bonded together and to the nitrogen to which they are attached to
form a nitrogen-containing heterocycle, each of said alkyl cycloalkyl,
alkylcycloalkyl, phenyl and benzyl, being optionally substituted with halogen or:

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

‘¢) NHCOR™ wherein R" is (Cra)alkyl, O(Cy4)alkyl or O(Ca. 7)cycloalkyl and
e) CONH,, CONH(C/4alkyl), CON(C.qalkyl)..
20
Most preferred substituents of R? are selected from:
- 1 to 2 substituents selected from fiuorine;
- one of each substituent selected from: chlorine, bromine, NO,, cyano; and
- 110 2 substituents selected from:

25 a) methyl, trifluoromethyl, ethyl, n-propyl, i-propyl, methoxy, frifluoromethoxy,
ethoxy, n-propoxy or i-propoxy, wherein said methyl, ethyl, n-propyl, i~propyl,
ethoxy, n-propoxy and i-propoxy are optionally substituted with OH, methoxy,
amino, NH(CH;) or N(CHs),;



HZN~ - COOH H2N - COOve MeOH / SOCI 2 TFAA refl ux
F3CyO HNC - ,COOMe OTf PdCl 2(PPh3)2 Et3N COOWve 1.
wo2004/06%36Tat . 2. NaOH then HCI COOH Met hyl PCT/CA2004/000018
3- am no- 4-i odobenzoat e: 1098- Am no- 4-i odobenzoi ¢ aci d
(13.35 g, 50.8 mmol ) was added to MeOH (150nL) and
SOCl2 (4.8 n., 65.8 mol, 1.3 equivalent) was added.
The m xture was refluxed for 3 h and then volatiles
were renoved under reduced pressure. The residue was
co- evaporated 3 x with MeCH and dried in vacuo (15.23

. l\b)tINR Bt miheraio both R ‘zaridoR " 4are initspendedly ¢t orlbetifieor R is
anl l'ine from above (14.53 g, 52 nmol) was
ssor el W%’YZ?E m) and TFAA (15 ni, 104 mol)
was a dé‘&"’CC‘TRWWIaenelrpla? f)isenstb!/lwrrr@rthomsand ef | uxed

over nig ved under reduced
pressérlgj%l\#}% k%j @-Ig%{e Wpassed t hrough a- short
"pdd of silica gel using DCM as eluent. The desired
product was obtained as a pink soli d (13.81 g): M
(ES-) mz 371.9 (MH'. 20

4- PheB;lI et hynyl - 3- (2, 2 2-tri fI uor-o- et hanoyl am no) - benz

. oi CZaﬁn:TD lp?&él%ﬁé/n acgéec{fr?r%-g g lﬁﬁﬁ;{{(@ﬂ ﬁ;ﬁﬁpﬁﬁ CF10)b1cycloalkyl,

eqw v@eaﬂblyyczhmlkdﬁvar HGymth)sram s&id ghaupgette LRs@bsdilyed or mono- or

{&gﬁ %%@g"ﬁ%@iﬁ%@ﬁ@g 8%1%%][ and)g(rJI E)?&rl«,?é}k?/l, thszm%qtﬁle alkyl

groups may be fluorinated.

Most preferably'R® is cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl,

or a group selected from: and |

16 wherein all said cyclic groups are unsubstituted or substituted by fluorine, Cisalkyl or
CFa.

The very most preferred meaning of R® is cyclopentyl, or cyclohéxyl.

20 R4a R4b RS.
Preferably R™, R*, R® each are independently H, hydroxy, halogen, cyano, nltro
carboxyl, (C14)alkyl, CF3, (Ci.4)alkoxy, -O- ~(Cs.z)cycloalkyl, -O-(Cy.s)alkyl-
(Csr)eycloalkyl, -O-aryl, -O~(Cy.s)alkyl-aryl, -O-Het, -O-(Cy.5)alkyl-Het, NRVRM, or
COR®, NRYCOR®, CONR™2RM!, NR™®CONRMR™, in particular NHCO(CM)alkyI or
25 CONHRM, NHCONHRM:" ,
wherein R®, RY, R™, R™ are as defined; preferably R, R are independenty of
each other H, (Cy.4)alkyl, aryl, (Cm)alkyl-afyl, wherein aryl is preférably optionally .
substituted phenyl; and preferably R, R™® are H or methyl; wherein all said alkyl,

groups, inéluding alkoxy, may be mono-, di- or trisubstituted by fiuorine or mono-
30 substituted by chlorine or bromine.



109 (0.241 g, 0.3 mmvl) was added and the m xture was
stirred at roomtenperature until judged conpl ete by
WOHRW@ 06361 ysis (-5 h). The reaction m xture waBCT/CA2004/000018
concentrated to 1/2 volum®under reduced pressure and
diluted with water (80 nL). The m xture was extracted
wth EtOQAc (3 x 100 nL) and the organic extract washed
wth 5% HC (100 5 nL), after (100 nL) and brine (40
m.). After drying over MgSH, the residue was
puri T i gdstR¥etbhrad Bulsdht@ARL R RIPIRS §§¢H1él‘e2r%’ép5h%&lyﬂ hydroxy, halogen,

hexane as el uent to give the desired Cros u
al kynecyagognifganeatbyl &:3( meinexygsarbexy, epise) - ?2’ ZﬁéNng -NHCONH;,

(M) . -CCWIHM@ -NHConHM erendiMe; 8r TN Magoin amcularH methyl or
6- carbox%gla A flang-dried flask was cha

finel ymg rPégfeaeﬁqli,ylar bsulg ok ety (\@rng@sbpre%gqbly g’rdeast two of the
-mmé) Q{Bitlﬁﬁﬁts@e'l@éfé%fﬂﬁﬁR"ﬂfR4“/¢§5fefr@W above (0.390 g,
nL) was -added and the
suspen3| on degassed with a stream of argon. The enol
triflage, derived from cycl ohexanone, prepared
follo t he pr ocequre descri bed A G  Mrtinez,
M HandbBk su}nstlguentqla aR PeafeEply qa@h@é@mﬁd aoBip 4 supstituents
1237) Wdeﬁ%ﬂe\‘lg%gélécteﬁr%ﬁpds described in the

literature . 3 equi val ents) was
added 1%t a|su6%t@¢ﬁr3ﬁﬁ¢h%ﬂt@¢ﬁ9mad@@86 g, 0.07 nmol)

and the R ¥t d4ch HBSHitSEAtISbRR O TorS: N‘O?Eyarfooaﬂ'ﬁo and

tenperature. DVF was renpved under vacuum and ‘the
resi due 1p@gistpeHuenjs selecisf fORY onat ogr aphy usi ng DCM ‘as

el uent 4 ?10((2@0&9)[ (cg/lﬁc&clfe%m;/l r(t§4)§§8nﬁ (C%ﬂ(yr_}lyl NEt, Delkyl-(Ca.7)oycloalkyl,

3-cycl ohexyl - 2-
nat er | @I”OFWBWFQEBWHWB@“E%P%%QMB R% atm H2 gas)
ovel% 205 zgﬂpm)z in the 20 usual manner, using MeOH
as sol v desi red cycl ohexane i ndol e was
i sol at @1 MREIRY | trati on of the catalyst: M (ES+)
mz 3341 FQ'“’Z@
3-Cyclo eyy pﬁenyl | ndoI e- 6-carboxylic acid: The
met hyl jes€OOR%0om above (0.154 g, 0.15 mmol) was
refl ux ‘Cﬁx[(“’éj Ré.in a mxture of MeOH (10 niL) and
2N Na ( B until conplete hydrolysis had 25
occafr r d)i  abemyhdiat, (§1.s¢iiBhanyloy (¢ salkphhiet; whersin ng to
r oom t
R R, S8 R e
pr essurtetrah@rmyr@rs@ymd_r)yl vezstidide.cyralidne, tripgsidingupiperazine, morpholine,

extract (A%gl11 d VVI th
wat er aﬁgm)k()grr%}bélﬁg %DI&Z& s @@8&8 lﬁsem)v '
vol atiles under reduced pressure gave the t| tI e
- indgle Nl PR as defined.
orafde SEFRETSHR BLOREFllor R HE bBichatfsosyi iR nit?R as def
Fol | owi ng the sanme procedure but using
2-et hyn)éhqs)yrl di ne instead of
R'™ is preferably defined as 1 to 4 substituents independently selected from:
- 1 to 3 fluorine-substituents; ‘
30 - one of each substituent selected from: chlorine, bromine, iodine, NOg, cyano, azido;
and
- 1 to 3 substituents selected from:
a) (Cia) alkyl, CF3, (Cas)cycloalkyl, (C1.3) alkyl-(Cag)cycloalkyl, all of which optionally
substituted with R



10

15
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30

35

phenyl acetyl ene,
3-cycl ohexane- 2- (2- pyri dyl )i ndol e- 6- carboxylic acid
worm4obizal ned. EXAMPLE 2 35 Met hyl PCT/CA2004/000018
2- br ono- 3-cycl ohexyl - 6-i ndole car boxyl ate: WO
2004/ 065367 PCT/ CA2004/ 000018 110 N_, COOH L)
NaOwve/ MeOH SOCI 2 / MeOH or K2CO3l Mel / DMF THE -
CHCI 3 COOWe 3- Cycl ohexenyl - 6-i ndol e carboxylic acid: A
12 L round-bottoned flask was equi pped with a refl ux
congenser and a nechanical stirrer, and the system
b purged with nitrogen gas. 6-indole carboxylic 5
ePN(RVORYY. 00 g, 1.86 nol e, 3 equi val ents) was charged
into ;he fJask, followed by MeOH (5.5 L). After
fstNR'APR or 10 nin at room tenperature, cyclohexanone

H(TSoRAL, 5.58 nole) was added. Methanolic sodium
rrethoxhg 25%ww, 2.6 L, 11.37 nole, 6.1

KefePNEEIR'S) was. added in portions over 10 nin. The
wibiHESd W8S thha‘?\'a/orrl'\m‘ér@é)?%r(e@? sﬂ@stﬁxted\mtﬁ rR’@%%l doRfed 0

room t enper'at ure was added
nmet hanol renoved under reduced pressure. The reS| dual

_agueous phase was acidified to pH 1 with concentrated
ﬂ% (-1.2 Q The resulting yellow sh precipitate was

| i ed .
P lebe P12 ARSI bl Ao o
- db 2 ara flupdneadbsiibientsi@ddas a beige solid (451.0g, 100%

Yo Beach §gt§(§zﬁ]e‘?@§é‘l¥&te§ roRPEH Srirfe@ bRt clh i&iRE 1N, nltfo, F&nyl,

unsat urate erivative rom abové was enat ed f or

trfuoproefiidr elby, proropyh arasyk SO GROCH drogenated 101
NNl 0 A1 0he0 18, BOINTEB OO, 20BN HGH A

vent ‘ter  filtration of the catalyst, volatiles
GRNECHoved under reduced pressure and the residue
was triturated with hexane. The bei ge solid was

collected by filtration, washed with hexane and dried
Under Vacuum (356. 4 g, 78%yield). 20 Methyl

R Gl ohexyl -i ndol e carboxylate (thionyl chloride
‘Pﬁ’—r ocedur
referably R 8 Rcare independently selected from (Cy4)alkyl, (Cae)cycloalkyl,

(Cy.a)alkyl-{Csg)cycloalkyl, phenyl, benzyl, Het, (Cy.g)alkyl-Het; all of which are -
optionally substituted as defined; and R° may also be H.

RN RN2 RV RN
RM s preferably selected from H, (Cy4)alkyl, (Cs. s)cycloalkyl, (Cy.s)alkyl-
(Ca. a)cycloalkyl phenyl benzyl, phenylethyl Het {C1.3)alkyl-Het; wherein said

alkyl cycloalkyl alkyl-cycloalkyl, phenyl, benzy\ pheny\e’chyi Het and alkyl-
Het are optionally substituted as defined; and

RN2, RS, RN are independently selected from H, methyl, ethyl, n-propyl, i-propyl,
cyclopropyl, cyclopropylmethyl; all of which being optionally substituted with
methyl, fluorine, carboxy or methoxycarbonyl; and/or wherein said ethyl, n-
propyt or i-propyl, but preferably not the C-atom thereof directly bonded to the

N-atom, is optionally substituted with hydroxy, methoxy, aming, ~-NH(CHa)
and/or -N(CHa)y; and



A 5 L three-necked flask was equi pped with a refl ux
condenser and a nechanical stirrer, and the system

worm46a3ged Wi th nitrogen gas. The indol e car bBXyICAZ004/000018
acid from above (300.00 g981.233 nole) was charged
into the flask and suspended in MOH (2 L). Thionyl
chloride (5 nL, 0.0685 nole, 0.05 equival ent) was
added 25 dropwi se and the m xture was refluxed for 48
h. Vol atiles were renoved under reduced pressure and
the residue was triturated with hexane to give a beige

~solid that was washed with hexane and dried under
vacinihe c259. 6 g, 88%yield). Methyl

3- cyrbph b MRMIRY RNEGRPRNYVSAL € (car bonat e/

Icoog/g%tﬁggpogpé\m 1N(E%®&g@d§“? @65&%{ me&%f oogooclls

%1 1 rri% gv&léﬁt bdﬁd@d bogktiis ko BAHIPRESL dN?trheﬁerfee r%.etdﬂ&ed
unne Rani cal stirrer was charged wth

3- cpéuemwsdwezhu m@bbm@e@&dslesa?llywear@iteemtgm iﬁleg,ftererm@ N, and S,

Mol GherifsANRYEIRYSEe VptiohSRSuBLttitewds dadlded f ol | owed
by anhydrous potaSsium carbonate (78.13 g, 0.565 5

nol e). | odonet hane (63.72 g, 0.449 nole) was added

dr OFHML%@d Q¥R tRS sBdgR oFithi8 invehiidil drB @l kembBéndsl dffiérihula | as
which was then stirred overnight at roomtenperature

10int Presepisin teRlegiil &Ppear ance of starting materi al
(TLO) . The resulting suspension mas then poured into

water (1350 nL) and acidifi d to HCI 200

L) Preferged fﬁ%@mdswa%orew#% £ve '95 a&% ?d '(1 am%oga“'w'a”y
m.) coM@&hﬁi@ oftHdde W@I68 ar@flefrbd hRAGHIRN adrlcg)d/alue of below 200 nM,
Na2S iles were re

( unde C

br 88 R *am e hese upienyas RERUER in Be GAIES B 136 Rxahnd 55
16700 nL). The beige solid was filtered and dried under
vacuum (94. 3 g 90 %yield). Methyl

2- bP&W%aE?/E W¥bky! - 6-i ndol e carboxyl ate: Adapti ng

t he Tﬁé @Qm@wf %éﬁonﬁpoﬁb@ of fbhulalggts inhibARNA SHhithe3®7d)the RNA

met
IA penden%/ &LIR pol)ymerase of HCV can be demonstrated by any assay capable of
measuring RNA dependent RNA polymerase activity. A suitable assay is described

20  inthe examples.

Specificity for RNA dependent RNA polymerase activity
To demonstrate that the compounds of the invention act by specific inhibition of HCV
polymerase, the compounds may be tested for inhibitory activity in a DNA dependent
25 RNA 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 orally, topically or systemically to
mammals, e.g. humans, cattle, pigs, dogs, cats, rabbits or mice, in a vehicle
30 comprising one or more pharmaceutically acceptable carriers, the proportion of
which is determined by the solubility and chemical nature of the compound, chosen

route of administration and standard biological practice.

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

35 can be formulated in unit dosage forms such as capsules or tablets each containing



15 indol e carboxylate (4.65 g, 18.07 mol ) was
di ssolved in a mxture of THE (80 nL) and CHC1l3 (80
WwWork)o4/08436¢7 sol uti on was cooled in an ice bath aPdI/CA2004/000018

pyri di ni um bronmi de perbrofPde (pyridine tribrom de

7.22 g, 22.6 mmol, 1.25 equivalent) was added. After

stirring for 1.5 h at 0 C, the reaction was judged

conplete by TLC. It was diluted with CHCI 3 (200 nli),

washed with 1 M NaHSO3 (2 x 50 nmL), saturated 20

aqueapusieahEd rdount 60thma):ti\m’1idg|bﬂiene rérighgritom abbuters to 500 mg,
over sol vent was renoved under

redl?c%ah%mggé\%% ?ﬁfef’%gle E'%ue crystallized from

TBI\/E hexane. The desired 2-bronoi ndol e derivative

dri ggpl lgl%%léd%g lt“il gé/ olnt trh%téo ouﬁ‘@%@ﬁgf \ﬂnwét&eﬁ%ﬂgrn?&%utlcally

apOr ati o uors
8 ed aceapiddivahivies cuméaipog Dffi tod mcédt,axefemumttmg pefshyt, of the

5! SR S B O 08 G, 2 4, Sl i
y| el d) EXAMPLE 3 Nbt hyl '

2005 bR Ro bet EEaT o b TaPo TR RIRE © mfnisioredgy otver

Ve OHtravS{EOS DB 208N omtrqrs@sq@w)mmmpa coppositiorsayith
16" Eéérra@'éﬁmall%&é%legvﬁ r?é?'é( | rgr ddlRk®ation by injection, it is

car IC ac ree- nec equl pped
w. t mr%ﬁern@tﬂ@aﬁeém CYIPQUNEp lmaceiutman gééeﬂlﬁ ewqqua yelicle which may

%TSQ%M rFotﬁél‘ s%lt(tggguc% as]blﬁ@ss Sr8derdide ke WRR b& gﬁﬁiment
(76 . equi val ents). Water

) qgﬁ@tltlwég‘_pl(egg@cwbcam@eg’@glgcpagﬁgr fogi.uqﬁsgttqj\:r@ e the solution

isotonic.

15
Suitable vehicles or carriers for the above noted formulations are described in
pharmaceutical texts, e.g. in "Remington’s The Science and Practice of Pharmacy”,
19th ed., Mack Publishing Company, Easton, Penn., 1995, or in "Pharmaceutical
Dosage Forms And Drugs Delivery Systems", 6th ed., H.C. Ansel et al., Eds.,

20 Williams & Wilkins, Baltimore, Maryland, 1995.

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

25 effect under the circumstance is reached. In general, the compound of formula | is
most desirably administered at a concentration level that will generally afford

antivirally effective results without causing any harmful or deleterious side effects.

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

For systemic administration, the compound of formula (l) 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



heated to 75 C. Cycl opentanone (603.7 niL, 6.825 nol e,

5 equi val ents) was added dropw se over 18 h using a
WQ@uo/065BhE reaction m xture was heated for an PCT/CA2004/000018

additional 3 h (after whi &l the reaction was judged

conplete by HPLC) and cooled to O Cfor 1 h. The

precipitated potassiumsalt is collected by

filtration, and washed with TBVME 10 (2 X 500 nL) to

renmove cycl opent anone sel f-condensati on products. The
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be| ge preC| pitate was collected by filtration, washed

The '?‘?Ebl eﬁé’ﬁ‘@ﬁﬁ'g O'Q%?fglﬂéﬂwﬁ'?%d@%&‘dﬁ%g%cu%‘f?ggn oPa compound of
5eC forafLys | srfticbriaadst nﬁtﬂe BAdikioma g@nametmic of pr&ﬁ%léd:ﬂﬁle@ant both the

3- cIo l e carbo

or oA R el tosey S8R Eby s Yiareny SR SE I plal getween

i n ldeait 10760 Oom,)an@nmréﬁ%é?dblﬂakﬂveen abbatr oaid §Bb 00thg)dosage
The m xt.ure wa drogenated in a Parr

was add
o oPHRE st i e B nes R O 15" Arrer 20
conmpViegn tbnase bdsrepcmﬂtdaloyﬂtemmrmmmmmlylaycéptdable aslisoare formulated

1t0hr ? 5%'?11&' i?a'?n% %&ﬁlcgl&ac%gﬁtabl le?qhé' Pe%% élné?g%\gggﬁon may

pres e resu own SO was drie
undée adagnisterefdon vi2 th ma'llﬂmals raude ap mmhutqlnl(-leBICZ/ RPlyragrase or to

bt , ,
o HEBF 8y P bhor k3B TOREENE ks g e
The cpmomds;drﬂmswlenhpramcqmlbmmmw&lv 89eris whishvraludsd buiare not
t h

DS REA TR DRI, oL el SL10 415, 5EPBRRL Ser o
13 brageuots 3ucly e$ dpavidny lam@niadie); etheainbibigisaxf EtCVINESB lpdkyrrerase

o 5 RS IO I s

per hebcasdeNS213| molieage, NGS proeeselor interasioitiosenteientry site (IRES); or
exa f . i
oHSTNBBpROVELE, T rEaSigho BLOREI) Be'hohbE T bompounas
wi t of ﬂusbmwﬁlond@ D@aﬂ?e&i pingleidpsage orms Mtemapvalniess additional agents
ro |
TR AR s ik Ael 2 R A5 Bt cosage o

described in exanples 2 and 3 can be perforned



using any variations of the standard netal -catal yzed
Suzuki cross-coupling reaction as described in the

wo pdoaneiser e and well known to those skilled i npetreA2004/000018
The follow ng 10 exanpl e s#&nves to illustrate such a
process and is non-limting.
3- Cycl ohexyl - 2-furan-3-yl -1 H i ndol e- 6-car boxylic acid
net hyl ester: ~B(OH)2 NCOOve 0/ N COOve Br O
Pd(PPh3)4 / LiCIl Na2CO 3 toluene / EtCH / water The
2- DRI dHGYParMd s%meise 2 (8.92 g, 26.5 nTmI)
3-furanboromic acid (B Roques et al
Het ixdoleyderivativre or anajogs a@grdlr%to the presgnt Ieganrlgn i pe prepared
1. 5fr31§ KRBWh Yﬁ"dn%@%llc %Flﬂnétlc%n{p%uﬁ@s By a&?ptuﬁ@?howr?hteratulre

equl val ents) were dissolved in a mXxture Et OH (100

nL) Segyenees %}@h@s@h@ﬁ? saspribed by JWa Fllivghee Rl ddst. Lett 1997, 38,

gol ‘?'ééfagrénél@(s C@cch@@al WlDeﬁ%ﬁ%ée@Q%)d §ch§m€‘1xghﬁvﬁ1 below

was degassed or 45 min. Pd('PPh (3

g, whg@lmﬂmR @p v @@ﬁl_\agﬁ andgsofined hereid |Ilaﬁ’@ate haw these procedures
f

Vol St fe BboiEER, B SR eLl oo g icHRag ot verion.

20 residue re-dissolved in EtOQAc (500 nL). The

solution was washed wth vvat$& urated NaHCO3 (100

nm.) and brine (100 nl). Aft HFM over a m xture of

MySO4 and decol ori zi ng charcoal, the m xture mas

filtered gpd concentrated under reduced préssurg, The

resi dual™0il was triturated with a mxture Bf (20

mL) andinhexane dodfle nL), coml ewClifthd.ce_and t heun

preci pi tat¢ plid coplle ed by Etjhjtrat'lon 25 wa

wi th col 5% TBME i n heXane, and dried (3.09 g

filtrate and washings fr&h the above tritura

conbi ned, c8hcentrated and purified by flash i)

chromat ogr aphy using 10-25% Et OAc i _hexangob@e gi ve an

addi ti opﬁé 4%@ g of ":/Bietuct . The/t ol

2- (3-furyl)indol e of exanpl € 4 was \§ . !

2004/ 065367 PCT/ CA2004/ 000018 114 Ie 5 General

procedur f_r-drhe StYI Isbaeer%m’ea/rvﬁupl [ ﬂg of aryl and

! )\\L
(as a precursor of Ra) Sp
\ COOMe
2
R \ : - a) spacer attachment
K . b) deprotection of spacer
R iv)
¢} L coupling
d) NaOH
) optionally coupling
a) NaOH with group (precursor) Z
b) optionally coupling
with group (precursor) Z
Y

Compound of formula 1.1

10
In carrying out the route illustrated in Scheme 1, a suitably protected form of 3-
trifluoroacetamido-4-iodobenzoic acid I(i) is reacted with an alkyne I(ii) in the -
presence of a metal catalyst (e.g. a palladium metal complex such as PdClx(PPhs)a,
Pd.dbas, Pd(PPhs), and the like), a base (Et;N, DIEA and the like or an inorganic



het er oaryl st annanes wi th 2-bronoi ndol e derivati ves:

Cross-coupling of aromatic/ heteroaromati c stannane
walesweisbves Wi th 2-bronoi ndoles 5 such as theCDOa%004/000018

descri bed in exanples 2 ant023 can be perfornmed using

any variations of the standard netal -catal yzed Stille

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

pr 0p&si&é sé!ﬂﬂclh&m@@rﬁétéllcmﬁdnaws fluorides and phosphates), and optionally in

A it el ek MY e
THEdbpr@p;ﬂ‘a Ay tﬁﬁlak@ fduitakie egwenﬁtsw thids trdmcation @rfcludhe DMF, dioxane,
condens cha - . . .

C DT AER Bl T MRS A od theks at ipEmsralpses renging from 20 °C to
8- Enwmm‘@l:lemﬁvammmm sﬁlvéﬂt HYheating B compojhertatbgether.

an T t

b Bte Rl st STors- Borling Recl81 1 e S°2 EaRK protecte
c at -Sdrynsdf,3- aihmbMelbdotiéi]zbate(ahd ithEhaminb inagpdenne) fafllidraaitaiytated in

St Fratogbads e s A G e Bt B os7, 26, 7003).

The Reastidn afiihévaxdverdiarwiatkynesddlipwitit an emﬂ tniftaéerprescaivialemf under
ltered to.

s .and co trated un .

1heq s cphEIgFRB Tafre i ok ae S ritBfe B)EF prgarogenation
chr ofitieapubleihond sindge Yetivativeh KpnEnel trlEta@&:ara&neWnl and can be

Bt e B3 5780t SRS ASHTEL Pl S or
pr oe&a&uple Eyatohbixeniektyiflattican befprepaded feord eycloldxanese, tiiflic anhydride

car ol e fol | oW .

exaﬁﬁg}kg tﬁriafeveéégorlgsm I%Iaxé r%[ Y %S-Cd%%ét pr léﬁés%yﬁgﬁdme) The
180 n-hiydnogémnatign diBtehdduble bond originally present in R® can be carried out with

1- Cﬁ&%%ég,ggé%%;bodﬁ?x%n 5158@ %ﬁrn;rggr%gg@né‘cg “formic acid and the like) in

PCTHiE@AD©8di @08 @l8etall deialBst (hiracehBEd) in a suitable solvent (lower alkyl
alcohols, THF etc.).

The indole derivative I(iv) is then alkylated on nitrogen with an appropriate spacer

20 (Sp) and further elaborated if necessary to give N-alkylated indole carboxylates
where Y, Sp and L are as defined herein.
Finally, following hydrolysis of the indole ester protecting group, the resulting
carboxyindole derivative is converted to compounds of formula 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, DCC, isobutyl chloroformate and the like, orby- .- ...

activation of the carboxyl group by conversion to the corresponding acid chloride
prior to condensation with an amine. Any remaining protecting group is removed
following this step to give compounds of formula 1.1.
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. (Tetrahedron 1996, 52, 10185) or K. Freter (J.
Org. Chem. 1975, 40, 2525). Such a methodology is illustrated in Scheme 2:



COOve NaH / DMF ~COO Bu COOVe COOMe TFA Met hyl
1-tent-but oxycar bon

wq boveibssb? 3- cycl ohexyl - 2-furan-3-y1-1 H i ndol ePGF/CA2004/000018
car boxyl ate: The indol e det@vative from exanple 4
(18.50 g, 57.4 mmol ) was dissolved in 5 anhydrous DVF
(120 nmL) 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
m xture stirred I hat 0 C gﬁ %%gbrmmwthe
(13.88 g, 71 mmol, 1.24 equ added dr opw se
over 10 min and then the ice b@th was renoved. The
reaction m xture was stirred o ernight at room

tenperature. It was then dil (RY, 10 TBMg (1500 COOH
m.) and vvashed with HA) 2 x 250 n),
500 m -) and~pf ihe 4@63%‘)““”,3\?'?& dr yNog

; der .redured
pressure to givera white soli sol [ da3vvasz(m)
triturated w tdy hexane (300 Tered and.
triturated a second tine with hexane (500 m) .
Filtration fol |l owed 3{ drying under vacuum gave th

L
desi r edudoan sedut yl e Cofile e solid (21.6 g,°R86 - ‘
%yield) 15 Mt |§ 1. linker attachmen’t> N COOMe
1- car basyreidayl - 3- cy - 2- butinatdnadzayidn- | H- i -6
carboxyl ate: The tegt butyl est e&flinker Hpacesive (21.

49 mmol) was di ssol fed i2avdi chl or omet hane (90 i) 3and

TFA (65.6 m) was added dropvvl se to the solution which 2
was stirred for 5 h at BHH?% erature Vol atil es

PNt vvas l'enq_ H/;?

Y

wer e renoved under reducé®pressure, the resudueswag
co-evaporated 3 x with then dried undgrc R2-B(OH),
vacuum The|crude 20 p od has triturat edorth]h al o or
mxture of hexane (20Q, rrL) and DCM (20 nl), drB{dReJ ed R2-SnR

and WA under vacuum GiyeCPMée titl e conpoend of catalyst / base
exa ‘i 6 ag a whifme S\O|I (18.62 g, 99 % yi &-x).
EXAK;B %R7 5 catalyst / base ‘

Met hcs?‘ia'ls”cbé?er oxynet hyl J/3- cycl mpegnydz- f ur an- 3-yl -1 HYi n
dol e- 6- car baxyl at e: \ﬁo 28504 065@6Y, offEIR)CA2004/ 000018
116

R2-X
catalyst / base
COOMe
2

H

N 1 linker attachment

\ R® I(v)

2. functlonallzatlon
of linker if necessary

2(vii)

NaOH then functionalization

compounds of formulae 1.1

"In carrying out the route illustrated in Scheme 2, commercially available 6-
5 indolecarboxylic acid 2(i), which can also be prepared according to the method of S.
Kamiya et al. (Chem. Pharm. Bull. 1995, 43, 1692) is used as the starting material.
The indole 2(i) is reacted with a ketone 2(ii) under basic or acidic aldol-type

conditions. Suitable conditions to affect this condensation include strong bases such



COOH COOve The procedures for exanples 4 and 6 were

foll owed, using the 2-bronoi ndole of exanple 3 as
wGet@rsizg? material . 5 EXAMPLE 8 Met hyl PCT/CA2004/000018

2- br ono- 9- car boxynet hyl - 3- td4cl ohexyl -

H i ndol e- 6-carboxyl ate: e NaH - DWF 10 r 2ft.

Br CH200Ot Bu COOH TFA DCM COOMe COOMe The 2- br onvoi ndol e

fromexanple 2 was N-al kylated with

tent - butyl bronpacetate using NaH in DVF and the

t enks Blkbb’ fne@h?droﬁiﬁ@sﬁ\éﬂ@xw'b& Bna' fdries ressivenesudhras lower alkyl

e 2eplale OMEQH; BONRAB sloalTaF aioise DM DTGy DA and the

am fiad at(?éatﬂfon Marﬁﬁ@‘bhuyé camgb@m)ﬂn newtEe o 120 1. amemﬁawelydthe
ener.al

saponl | on t.0 | t o of ..
nfca | ltgas fping g{qagfc or Hineral
SUCbmas pr B@tﬁs Apamdrlats mndltld)nsmtlud@mixtures of AcOH and aqueous

| PRI i 2t etk e PR B D Yoo vio ©

200Zhé 6adoXylieEtidehaais/tE0arb&ctetilin tHdGoO0Man kkter (usually lower
alkyl) using known methods. Hélogenation (usually bromination, but also iodination)
of the 2-position of the indole 2(iii) gives 2(iv). Suitable halogenating agents

10  include, for example, elemental bromine, N-bromosuccinimide, pyridine tribromide,
dibromohydantbin and the corresponding iodo derivatives. Suitable solvents for this
reaction are inert to reactive halogenating agents and include for example
hydrocarbons, chlorinated hydrocarbons (DCM, CCl,, CHCI3), ethers (THF, DME,
dioxane), acetic acid, ethyl acetate, IPA, and mixtures of these solvents. Reaction

15  temperature ranges from —40 °C to 100 °C. A method of choice to carry out the
bromination of indoles as shown in Scheme 2 was described by L. Chu (Tet. Lett.
1997, 38, 3871). '

The 2-bromoindole derivatives 2(iv) can be converted to fully substituted key
intermediates I(v) by different sequences: (1) Trans-metallation of the 2-

20  bromoindole to tin, boron, zinc species and the like, followed by cross-coupling
reaction with aryl or heteroaryl halides under transition metal catalysis as described
in scheme 1 gives indole derivative 2(vii) which can then be elaborated on nitrogen
as described in scheme 1 to give key intermediate 1(v). In this approach, the indoleic
NH is optionally protected with known protecting groups such as BOC, MOM, SEM,

25  SO,Ph and the like. The protecting group is removed at a later stage of the
sequence, prior to linker attachment. The conversion of 2-bromoindole derivatives
2(iv) to the corresponding organotin species 2(vi) is carried out via initial low-
temperature (usually —78 ° to —30 °C) halogen-metal exchange using an alkyllithium
reagent (e.g. nBuLi or ferf-BuLi) or using lithium metal. The transient 2-lithioindole

30 species is then trapped with a trialkyltin halide (e.g. nBusSnCl or MesSnCl) or a
borate ester (e.g. trimethyi or triisopropyl borates). Alternatively, the lithioindole
intermediate can be trapped with zinc chloride to form the corresponding
‘organozincate which can also undergo transition metal-catalyzed cross-coupling with
aromatic and heteroaromatic halides or triflates as described, for example, by M.

35 Rowley (J. Med. Chem. 2001, 44, 1603). Alternatively, species such as 2(vi) where



TBTU coupling reagent Et3N/ DMSO COOH COOwve Met hyl

3-cycl ohexyl - 2-furan-3-yl -1- (2- nor phol i n-4-yl - 2- oxo- et
whgoopds3bt i ndol e- 6- car boxyl ate: The PCT/CA2004/000018

N- ( et hyl car boxy) i ndol e det@svative of exanmple 6 (0.500

g, 1.31 mol, 1 equiv.), 5 norpholine (141 pL, 1.6

mol, 1.22 equiv.) and triethylam ne (432 pL, 3.1

nmmol, 2.36 equiv.) were dissolved in a mxture of THE

(13 nLO and DWW (3 m. TBTU (0.514 g, 1.6 mmol, 1.22
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di sgeh¥fdeinbdiatéM i) 85 Qe8éribeddbold nM) and NEQ" (4 m—)
and the solution heated to 50 C. 4N NaOH (
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r esiigatRispar bddltlmh%ta\hﬁ%rgétﬂ&/wﬁlan@a(w@ usCIk@hd &shse (usually an
DCM The Qrc?ram .C hase was se ara

e
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2004]’r@éi55&ﬁﬁ’)hﬁ§3ﬁiﬂ€ﬂt2%@éﬂ@@ﬁﬁ&e cﬁﬂr&dE%uAbPhﬁlﬁbrialﬁhmmﬂ the Stille

et hﬂosi%g_gplfer{gﬁ%?%}ég rg%qrg%i)w ﬁheﬁggrature dhr]rlg XAII%/%\B%EEMeWJse ofa
transition metal catalyst (usually Pd®), triaryl or triheteroaryl phosphine ligands, and

20 an additive such as an inorganic chloride (e.g. LiCl) or iodide (e.g. Cul). Suitable
solvents for this reaction include toluene, DMF, THF, DME and the like at
temperatures ranging from 25 °C to 140 °C. Intermediate I(v) is then converted to
compounds of formula 1.1 as described for Scheme 1.
Reaction conditions to alkylate the nitrogen of an indole derivative are well known to

25  those skilled in the art and include the use of strong bases such as alkali metal
hydrides, hydroxides, carbonates, amides, alkoxides and alkylmetals, in the
appropriate solvent (such as THF, dioxane, DME, DMF, MeCN, DMSO, alcohols and
the like) at temperatures ‘ranging from —78 °C to 140 °C. An electrophilic form of Sp
is used for the alkylation of the indole anion. Such electrophilic species include

30 iodides, bromides, chlorides and sulfonate esters (mesylate, tosylate, brosylate or
triflate).



COOH NBS water 5 Br -N (1--ON _/~, COOv COOVe COOWVe
Met hyl

WQ@20r068368- cycl ohexyl - 1- di net hyl car banoyl net hyPeBHAR00d000018
| e-6- carboxyl ate: The 2-bt®noi ndol e derivative of
exanple 8 (7.00 g, 17.75 nmmol) was dissolved in THE
(150 mM-) and triethylamne (8.7 nL, 62.14 mmol, 3
equiv.) was added followed 10 by TBTU (7.13 g, 22.44
mrol, 1.25 equiv.). The white suspension was stirred
for 20 mn and di net hyl am neEXAPOES| ori de (1.81 g,
22.2 mol, 1.25 equiv.) was added followed by DMF (75
m.). After stirring overnight at roomtenperature, the
r eaThé resemEisvantiodg &dnmarnﬂdeh ¢urthier déiGil b thd ollawiad ndmBlitditing

Et 3N a d i.d | f
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5i X Tempensaseslateldiesh inidebres Qatsiys2 Mastilohromaebephwimak performed
10 % 0 L 1

At 80 Sk By Sotfrbn eBeBlpots furelar St a PRt Wume
undezlationskipcwdessr siated otheande.t Mass spdatiabanalysies wete tegorded using
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3- cpbbrehietigris-dr symbols are used: '

P—f“ nmet hyl car banoyl net hyl - 2- (1- et hoxy-vinyl)-1

i ndol e- 20 6-carboxyl ate: The 2-bronoi ndol e
der AeQH: aecticragitd above (6. 10 g, 13.54 mmol) was charged

O@QchSQ-t{]rJt g d with a stirrer and refl ux

con enser |ox ne (50 nL) was added and

tri B@R IbétlZCéltlai’@i@ywlﬁW rls(dmewylamlrg:)pfpﬁpbqnImexafiuozophosphate
equ'BY%ﬁ Bi8so &%twﬂmn&%ﬁsgdh%nmm %é%éfl@orﬁ@ﬁos%ﬁgéssed

bl'ing ardon through the suspension for
1ﬁ1 nBupbetl or obi s(tri phenyl phosphi ne) pal | adi um (0. 51 g,

0. 7%bmr%o%§yléﬂﬂ&¢bm,2004/ 065367 PCT/ CA2004/ 000018

DBA: dibenzylideneacetone;
DBU: 1,8-diazabicyclo[5.4.0]Jundec-7-ene
DCC: 1,3-Dicyclohexyl carbodiimide

20 DCM: dichloromethane
DEPC: diethyl pyrocarbonate;
DIEA: diisopropylethylamine;
DMAP: 4-(dimethylamino)pyridine;
DME: dimethoxyethane;

25 DMF: N,N-dimethylformamide;
DMSO: dimethylsulfoxide;
dppe: 1,2- bls(dlphenylphosphmo)ethane
dppf: 1,1"-bis(diphenylphosphino)ferrocene
dppp: 1,2-bis(diphenylphosphino)propane |

30 DTT: dithiothreitol
EDAC: see EDC
EDC: 1-(3-dimethylaminopropyl)-3-ethyl carbodiimide hydrochlorlde
EDTA: ethylenediaminetetraacetate
ES’: electro spray (negative ionization)

35 ES™ electro spray (positive ionization)



119 and the reaction mxture was stirred overnight at
100 C under an argon atnosphere. The reaction m xture
worm4ibesn7 cool ed to room tenperature and vol apCT/€a2004/000018
renmoved under reduced pres$iIre. Et OAc (120 nli) was
added and insoluble solids renoved by filtration
through celite. Renobval of solvent under 5 reduced
pressure and trituration of the residue with THE gave
the desired product as a beige solid. Purification of
t heppgiygr | iquors by flash chromatography gave
(%jfjl ti Qaiaﬁlthy?gt glrr;l al. The total yield was 5.36 g (89
2- ( EtbAerEehbsaaey| ) - 3- cycl ohexyl - 1- di net hyl car banoyl m
ethyl -1 H- _indol e-6-carboxylate: 10 The vinyl ether
froﬁt%%o%tgaracg. 30 g, 12.85 mmol) was dissolved in THE
6306muc) Safidorehyimetylonydamonybol ed in an ice-water

or of kI ST teebeestestt Ly To N s eineritm) 1

Li veemflw.afop;hﬁ;mhagms 8ve!r 10 min. After stSi rring for 1
o ¢ ST PBebse g YR Ao By honliEp 85 Ebrofbsonate
fi nalo_m'brt—h;adro;@@?—éz@emmigsiaaﬂeied to gloln'ﬂlt :Ejevviltsht gfher
1?28%@%@%&%&%@%&(@%@ )r(rtL;”\i/a\évagdded. The organic
phas® Lk bighegeafoat@wediquidtcheonaaiogrepky;phase  extract ed
Wtrﬂg&tigﬁoé%ﬁéeﬁ%@o m.). The extract was washed with

wat er " ( ' ) and brine and then dried over
Na2 $misoepdval of vol atiles under reduced pressure

gaves &l pLl that was purified by flash
chror@t ogrogp )7 on silica gel using 20 20 50% EtQAc in

1Thex Mre meghyl uent to give the desired bronpketone of
exafdeN: WResitde: Yel low solid (3.74 g, 62%yield).
EXAVPLE 11 Met hyl '

2- ( Mefpibrdetandnoyl ) - 3- cycl ohexyl - 1- (2- mor phol i n-4-yl.-
2- oxfomRt MethoxynigthyS | ndol e- 6- car boxyl ate: COOMe The
same grocedures déscri bed.in exanple 10 were used but
di M (FRNPIREORIAY BRI PECHRMABS r epl aced with

ofOr P\ N]Lﬁqeitﬁyggh@ﬁﬁdhe WD 2004/ 065367 PCT/ CA2004/.000018
120 EXAMPLE 12 | ,
PFU: plaque forming units;

Ph: phenyl;
RNAsin: A ribonuclease inhibitor marketed by Promega Corporation
RT: room temperature (approximatly 25°C)
25 SEM: trimethylsilylethoxymethyl;
TBE: tris-borate-EDTA;
TBME: fert-butylmethyl ether
TBTU: 2-(1H-benzotriazol-1-yl)-N,N,N’,N'-tetramethyluronium tetrafluoroborate;
tBu: tert.-butyl; |
30 TFA: trifluoroacetic acid;
TFAA: trifluoroacetic anhydride;
THF: tetrahydrofuran;
TLC: thin layer chromatography
Tris: 2-amino-2-hydroxymethyl-1,3-propanediol
35  UMP: uridine 5’-monophosphate



General procedure for the conversion of
br ononet hyl ket ones (such as those of exanples 10 and

wda 1o4was3thi azol yl - substituted i ndol es and hydr BC/€AS004/000018
give inhibitors of generalosfornmula 1.1 where R2 is a
(2-substituted 5-thiazolyl) 5 heterocycle: NI RN2 R
N COOv NI RN2 RN X =H alkyl, NH21 NH(al kyl ),
NHCO( al kyl ) Brononet hyl ket ones such as those descri bed
in exanples 10 and 11 were reacted wth thioam des
and Uip: gHdiea S'-@ipRodpnate saponified to give the
carboxylic acids o exanple 12. The foll ow ng exanpl e
serves to illustrate such a process and is non 10
| i meikbm@les 1-33 illustrate methods of synthesis of representative compounds of this
2-(2-tert-Butyl am no-thiazol -4-yl)-3-cycl ohexyl -1-(2-m
or pl‘ﬂYIeP{P-ndf-yl -2-oxo-ethyl)- 1 Hindol e-6-carboxylic
gci d: OH The brononet hyl ket one of exanple 11 (39.6 ng,
0.0 mmol, | equiv.) was 15 dissolved in DVSO (1 m -)
and BFE but yl t hi ourea (12.4 ng, 0.094 nmol, 1.2

equivVCycloh&s/I-2dsishylinlieler-sdrboryNescigi i rred for 2 h at
roomtenperature. 10 N NaOH (24 pL) was add an

afteersqtir i ngobar 4 h atypyoomt At ure, ahotdrer
portion Nwoéa@ﬁ%omogo 1 coome
NaOH (7 Wasydfd 88ci2nd, | Xture sdalof red 2
roomtenperature to cohplete the hydrolysis. The

reaction m xture was then neutralized by addition of

TFA and the titl e product of exanple 12 isol ated
directly fromefe react FRACHH- ERPMepr epar ati \LeOTf
| (21 ng).

HPLC as ate anor phous TFA
T -
3- Cycl ow 3- direghyl - 2- oxo- but yl ) - ?ﬁdfdéﬁj‘ﬂkz%dgl
N

EXAMPLEL3
-1 Hindol boxy aci d:
Et,

H

COOH
H COOMe N
N
. N 1. H,/Pd cat.
I 2. NaOH then HCI .

Methyl 3-amino-4-iodobenzoate:

10 3-Amino-4-iodobenzoic acid (13.35 g, 50.8 mmol) was added to MeOH (150mL) and
SOCI; (4.8 mL, 65.8 mmol, 1.3 equivalent) was added. The mixture was refluxed for
3 h and then volatiles were removed under reduced pressure. The residue was co-
evaporated 3 x with MeOH and dried in vacuo (15.23 g).
Methyl 3-trifluéroac-etthidb-4-iodoben;zoate:

15 The aniline derivative from above (14.53 g, 52 mmol) was dissolved in DCM (200
.mL) and TFAA (15 mL, 104 mmol) was added. The dark purple solution was
refluxed overnight. Volatiles were removed under reduced pressure and the residue
was passed through a short pad of silica gel using DCM as eluent. The desired
product was obtained as a pink solid (13.81 g): MS (ES") m/z 371.9 (M-H).

20  4-Phenylethynyl-3-(2,2,2-trifluoro-ethanoylamino)-benzoic acid methyl ester:
The iodide from above (0.742 g, 2 mmol), phenylacetylene (0.37 mL, 3.9 mmol, 1.7
equivalent) and EtzN (6 mL) were charged in a dry flask under argon. PdCIx(PPhs)2



O Ove OH 10 The indole ester of exanple 4 (0.080 g,

0.247 mmol, 1 equiv.) was dissolved in DMV (2 nlL) and
WNad4(0636%0 oi | di spersion; 0.016 ng, 0.3 mmol , PAT/6A2004/000018

equiv.) was added. After #irring for 30 mn,

1- br onopi nacol one (45 pL, 0.3 mml, 22 equiv.) was

added and the mxture stirred for 2.5 h at room

tenperature. The reaction was quenched by addition of

10 % aqueous HCl and extracted with TBME. The extract

\ABS(Olﬂ}W@?@ﬁhnWI)t\bas/@dd%ﬂ ,and theechixtvl 84 )stimad at room temperature until
concentrate e.ar fied b
£} alAoeh el aRTeE Bre [y dfe réign Tiklts Gitfiggntated o
i n hevonitee Bsderebdieetl pressarenatddilutegistitr watbr @oanipl & hﬂsSnlxture was
10 LTS 2005 4 STtE S S 0BT o o
5n X il eafief (10'0&?.)(&1’3\dm:)1e #Mime Okftdr2irying ovardigs®., MeNasHle was
Th o d
(08, R SRR ok B8 S B S
by . &Iéﬁed%sgcduekdvaﬂ(yee rae s doligh@ el 2 rgs)d NESe((ESp} mézs&:ﬂﬁé) (MH").
an r 0 %
rio ey ShRebER BRphehl A sdataliiydl, 1\ 2T

dr i Agfla(rlﬂadﬂrﬁﬁ#)ashm@sccba@edwmtﬁedly potvderedsintiydrousmK-COs (0.153 g, 1.1
ur i fi

ity inB R0 Behtyd Wi dibye WG 461 HrdiF oy pyF (4 mL)
ng) waR Bt 20DHEGHSEEBIdPCRIVEASBNII08 608N of armon. The enol triflate

ExA
3. Wysh%ﬁeg(oynl] cyéc ?hexanonog {/) epfre(dé‘ollowm%thle prqoczledy e descF]bed by A.G.
- et Mdrfinek, M- Haoadkest Gl (& dfdierryydic Chemd 1988, Phe1230) Qée@.flvalent

S.X; oﬁtl?oo% Jegc’%%% %yeqn%%@ggfp é%%i:‘ Hir%oé 3 %ﬁ\/alents) was added

16rmtfqllo@e6 by Eqi(PRhs). (0486 308ed mmelpa theunlétumwa%ﬁilrrqdefer 8hat
S%BT? %n%er&l%ré" dﬁ@?%&s"?@hﬁ%@uﬁ%@ %CLRW éh@meQESIE@eSéunﬁed by
stirri or an
0 lash SO tgRPNY 857G RSM S USR0S DS ATEESIEL (MH').
U”d%eth{éﬁﬁg,ﬁ%h&ﬁ ryﬂngofet@cérﬁﬁ% Cpassed t hr ough

I ca in hexane +
% AJOR reaterddl from abcvnevasmx rogenaied Ghelam He arp)oner %%&’Gé@"‘)z in the

zﬁ:aﬁggﬂmﬁﬁ%s%%ﬁéﬂ% sbRERY aﬂheQi‘esﬁ&li ¥YRI¥RexsRbole was
|sola’ce<§J ;f?esrsfllljtlr'aetlon of %ercea?a:lyst MS (ES Y m/z 334.1 (MH").
3-Cyclohexyl-2-phenylindole-6-carboxylic acid:
The methyl ester from above (0.154 g, 0.15 mmol) was refluxed overnight in a
mixture of MeOH (10 mL) and 2N NaOH (6 mL) until complete hydrolysis had

25  occurred as shown by HPLC analysis. After cooling to room temperature, 2N HCI (5
mL) was added followed by AcOH to pH 7. 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 (MgS0O.). Removal of volatiles
under reduced pressure gave the title indole carboxylic acid of example 1 as a light-

30 orange solid (0.149 g): MS (ES’) m/z 319 (M-H). |
Following the same procedure but using 2-ethynylpyridine instead of
phenylacetylene, 3-cyclohexane-2-(2-pyridyl)indole-6-carboxylic acid was obtained.

EXAMPLE 2
35  Methyl 2-bromo-3-cyclohexyl-6-indole carboxylate:



purified by preparative HPLC to give the title

conpound of exanple 14 as a white anorphous solid (11
worg)o4/0d86EXAMPLELS Procedures for the preparat POICato04/000018

benzi m dazol e-derivatives (roup QL or @) Exanple

15a: (E)-3-[2-(1-Am no-cycl obutyl)-1-nethyl -

H benzoi m dazol -5-yl] acrylic acid nethyl ester 0 OH

CH3NH2 CHs 800C, 20h HN 1) CH2N2/ MeOH 2) SnCl 2/ Et OH

OCH3 20 2) CH3CO2H HN 60C, 20 h CH3 WD 2004/ 065367

PCT/ CA2004/ 000018 3 A mxture of
4-chloro-3-nitroc mc aci "|‘i’8"‘22rrrml)"I ek -COOH
nmet hyl g pE008 2Min real

in &sealled tube at 80°C for /20 hours—Fhe—>ni
cool edNaodley Meti t e ature ZNEPUBHeen
to an orange solid that ' »
step Wi thout further purifjcation, 5 The crude

4- et hyl agddiQmaoi t roci nnaf 080?" fit er nedi af‘ng_
2 mmlf) was  od .

my, 2. i ssol Ve met haRY1By( 20
an ether soletion of di azofret hane wagraddegd ™ unt'
HPLC analkyesi; sMel lRMFcat ed pl et e conversi on of
acid to the net hyl ester >The soI uti on was

con ted to dr ness 540 nmg of the methyl
est & y&é" f%ffﬁ%’ & 67D 8"%‘2‘? #H%as used further
Wi t h012l2tszuhdfbbﬂ@hg@ﬂaséiﬁasgml%p’eddﬂth@telﬁyk c@&teeser(MOa
ng, - . ) an n i hydr at
ey BN StteT AL PR KSR TEYSANE gD drtr @ e carori
5t i BEied36.0B, 186 ﬁfole43|’equivalent31}\ﬁveechar’gad inpe thedihsk,tfolowed by
co er atyure a
by ISR Suafa O o R & Bs ™R Hefthohe 7o
r eaatli, 6/58molé uwas aduedeetizartolid soditin methoxide (25% wiw, 2.6 L, 11.37
mole, 6.1 equivalents) was added in portions over 10 min. The mixture was then

refluxed for 48 h. After cooling to room temperature, water (4 L) was added and

10  methanol removed under reduced pressure. The residual aqueous phase was
acidified to pH 1 with concentrated HCI (~1.2 L). The resultihg yellowish precipitate
was collected by filtration, washed with water and dried under vacuum at 50 °C. The
desired cyclohexene derivative was obtained as a beige solid (451.0g, 100% yield).
3-Cyclohexyl-6-indole carboxylic acid:

15 - The unsaturated derivative from above was hydrogenated for 20 h under 55 psi
hydrogen gas pressure over 20% Pd(OH)./C (10.25 g) using 1:1 THF — MeOH (2.5
L) as solvent. After filtration of the catalyst, volatiles were removed under reduced
pressure and the residue was triturated with hexane. The beige solid was collected
by filtration, washed with hexane and dried under vacuum (356.4 g, 78% yield). ~

20  Methyl 3-cyclohexyl-6-indole carboxylate (thionyl chloride procedure):
A 5 L three-necked flask was equipped with a reflux condenser and a mechanical
stirrer,-and the system was purged with nitrogen gas. The indole carboxylic acid
from above (300.00 g, 1.233 mole) was charged into the flask and suspended in
MeOH (2 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



ethyl acetate (100 nmL), the organic |ayer was dried
over anhydrous MJSO4 and the 15 sol vent was renoved
waineencizetduced pressure. The residue was puri f P€DCAY004/000018

flash colum chromatography, using a gradi ent of

hexane in ethyl acetate (from50 %to 30 % to give

the pure diam no cinnamate ester internediate as a
yellow solid (245 ng). ES+ Ms mz: 207.1 (M:H) +, ES-

M5 mlz: 205.0 (MH) A sanple of the above diam no

I nt provedupd)e (40 ng, 0.194 mmol) was suspended in 20

CH2 3 nL).and the am nocycl obutyl acid loride .
or P e HEE AL T o KRR B et e e charged wit
f ol br@ldb BecyaloRéxyl-bamdaly carboluie atio (Ihal, 01468 rrdi)dind mnhydrous DMF
exa e 20, (3 0. ) was .added. -
o alpEgRE s are oloweh By PRRYdip U o g Pis @ 3 0. 0505
2 howis. &ndnictemeq6hZ2nt 0.44@ chole) walstamidad draphiisecoveoBS thin with
The _sol i s, then.dissolved..] i ' .
hea?@'anq ﬁser@'g%'%bwisotg 'Egt"{’r%deg\%g@blﬁteaggéo?%%e cé%%ﬂtgmm
was cathpleteadisapipebranqe ebstarting imateriad (TLIGHTDB resuliingaatispehsion was
W t . i . I i C
e A
r enpreeidciumateextraettddmtd efhvee $311€0Q mlyiwashed with wealtes and brine and
o] 0 ' :
BRI YRl 1 g AR G e i
PCTivgA2110xate800iI01 IBexane 47 @xmahkp | helstige solid was filtered and dried under
(E) - +@n -Am glyobutyl) - 3- met hyl - 3K benzoi m dazo -
| - 53’% ! %fﬁ%gyedd)het hyl ester 0 EtO /-P(Ph)3 THF,
600 ety 2apomo-3siclohexyl§-mdol@oabozplateort 3) CH3CO2H
60C, - ' h i 10 ( A
CCaghlhl M BLHIA L, SO AON, fob, OB Ao
1fret Indolen@rbmiyjaitee (6 5o di8HTT mme!) vs6lissoved in anmixtyreved TelF (80 mL)
di s %Rb Y)‘m)lg', @0-”\15 (T@Q smutiém was cooled in an ice bath and pyridinium bromide
perbromide (pyridine tribromide, 7.22 g, 22.6 mmol, 1.25 equivalent) was added. -
After stirring for 1.5 h at 0 °C, the reaction was judged complete by TLC. Itwas
diluted with CHCI; (200 mL), washed with 1M NaHSOs (2 x 50 mL), saturated
20 aqueous NaHCOs (2 x 50 mL) and brine (50 mL). After drying over Na,SO,, the
solvent was removed under reduced pressure and the residue crystallized from
TBME — hexane. The desired 2-bromoindole derivative was collected by filtration,
washed with hexane and dried (3.45 g). Evaporation of mother liquors gave a red
solid that was purified by flash chromatography using 15% EtOAc in hexane yielding

25 an additional 3.62 g of pure material. Total yield was 5.17 g (85% yield).

EXAMPLE 3
Methyl 2-bromo-3-cyclopentyl-6-indole carboxylate:



and stirred at 60 C for 2 hours. The m xture was then
concentrated and purified by flash columm

wa@ booasosizeyr aphy, usi ng hexane in ethyl acetat eP¢T0A2904/000018
as the eluent,'to obtain &2t he trans-ci nnamate ester
derivative as a pure yellow solid (1.73 g). The above
ci nnamate ester was dissolved in DMF (15 nl), nethyl
iodide (1.35 nL, 10 21.7 mmmol) and K2CO3 (3.0 g, 21.7
mrol ) and the m xture was stirred at room tenperature
for 20 hours. After t periagd, watggoypas added agd
t he pneC| pi E%ﬁ d was fiN a.-'i and washed wi N
wat erN salid was dissprwed in 'ét(ﬂ’ws') acet\g
drie anhydr oueHMgSO4, filltered a entra
to dryness to Qi MeOH{He Cr udthoxy gnﬁll%wﬁ) 5
white solid (-1:7 g). 15 The Crude H
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col utm chr omat o’g aphy, using et hyl acetate in hexane
( 10 3 yelepentraykh-insdele carhoypiea¢di he desired
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gn C%%UQQIQMQ§ a‘l’/\/%ter((@@(pmﬂ'gand“fMaoW’(Gb@ Mg iR rél b & é&ﬁﬂhé Fhlxture

ed

et hanol 1 mxture was stirred at
for hegtedars. Cmclepe(ratawev@es & G- Exp P IB o uivalents) was added
t enpRsisE Sverng burﬂbeqthQa%@@H’rh@@@%Was heated for an additional

PCT/ Q04/ 000018 125 to dryness
di s (e wh'cem?yreaaw%swi@ocqm'eta%@f HELC) &g iPgled to 0 °C for 1

a?dfhd The ;aacngowﬂ@cpp@tamhmtsam doflected by artreﬁbrNahE%smdwith TBME

StIr or mn anl C

Bt 1B Xag TR Podve oo eHENe St Ehe50eton ety The brown

My S@élid wasl reth-hlesdvﬁdllﬁ Matevd .58 lai?ddda soiativn wastied edth TBME (2 X 1 L).
The uri

Chr ohlenespiyEen P 23 7 @l ) ofi Be8 rifihyite ves

hex aniedted by filfrbtionaesizddeyitlt watgr (22X 1hg apd deediuada’rwecuum at70 °C.
{ te

i 2 1554058 Pioflp s Crel o T p oh sl ey Py

1r59 Hbmb@enatyldf%&s(l-ml@ended in CH2CI 2 (5 rTL) and t he

Sfﬁ%%lig %Féﬁéc’g %(I;k&%y g%g\ig]l{ Spa; g:jl ]:J\r/vlonmglg simlar

pr oClreélorade protibiet tfrocrestmve §5D. 569, Qam\moleé w2l djsédlvey jn MeOH (750

at 4§nmld)20\9/?§d(%ﬂ%§gh cﬂl_glr%oél‘?gﬁb 90/&15%5&&[ eTI){@r‘cr‘nx?Jré Wagd
hydrogenated in a Parr apparatus under 50 psi hydrogen gas for 18 h. After )

20 completion, the catalyst 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.
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 indole carboxylate from above was brominated using pyridinium bromide



roomtenperature for 2 hours and then concentrated to

obtain a white solid. The solid was then dissolved in
wae@iiogssari d (5 nmL) and heated to 60 C for 16 POLICA2004/000018

The reaction mxture was tBBol ed and the precipitate

formed was filtered and washed with 15 cold acetic

acid, and then dissolved in ethyl acetate (100 nlL) and

washed with aqueous saturated NaHCO3 (2x) and ice

cold brine. The organic |layer was dried over

anhyeibRsteid&ERoRindthe biRea@e\UeBErD&ASN ERIAMEd. under

reduced pressure to give the title conpound of

exanpl e 15b (E)-3-[2-(1-am no-cycl obutyl)-3-nethyl -

bengqampigag ol - 5- yi] acrylic acid nethyl ester as a

white solid (58 20 Note: it wll| be a ars to

t he Gﬁglegqg ﬁrgtquqrggor the ﬁqgu&:rqrogfrgpupw%g of aryl and heteroarylboronic

& can bRisy DBroMb RIS BemamEsphosphor ane used in this

procedure can be replaced by appropriately
s ub§3tr<P~°(Scﬁ°é'8“rwe‘?f|W?W&et‘?r@am”@é'ﬁPQFW%%%S"W&WW'%’GS with 2-

var b%ﬁ%m@dl@bsédchlé%ﬁﬁéo% déé@r%éd”nﬂ@%ﬁh@le@@léﬂdes 668k pdribrmed
addition, cinnamate neth ters  can

pr eg8REANY Mariatonsaf by a@dﬁ@srn?fahceﬂé'v@ %wﬁbisﬁ?%m%pare%feacﬂon

rlgagg szcr?ﬁ&i m&n%%@%@mélmb U8 bhilled RBthExaThe following
c: 2- cl o

0 pexaBPIRiseYEs (@ lgstrale 5&53?3/% Procg?s nd IRBPRYMIG: er 0

CO2 Gty d16hEXyE-Bifuran=$ )M Q-ilti 636 61Earbokyid did methi dsier:
RT, 20h CQ2 1) CH3CO2H 700C 3 h 2) TFA/ CH2Cl 2
(1:'1) CO2CH3 l\/bthyl 3, 4- dj Beihzoate (320 ng, 1.9

mml) th SEM peebifet ed ycl obutyl am no_aci (5 0 coome
exanpl e 21 and TBTU ( 83
| Pd(PPh3)4IL|CI
Na,CO,
toluene / EtOH / water

The 2-bromoindole of example 2 (8.92 g, 26.5 mmol), 3-furanboronic acid (B.P.
Roques et al. J. Heterocycl. Chem. 1975, 12, 195; 4.45 g, 39.79 mmol, 1.5

15  equivalent) and 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,COj solution (66 mL, 66

mmol) 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 NaHCOj3 (100 mL) and brine (100 mL). After drying over a mixture of
MgSO, and decolorizing charcoal, the mixture was filtered and concentrated under
reduced pressure. The residual oil was triturated with a mixture of TBME (20 mL)
and hexane (40 mL), cooled in ice 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-furyl)indole of example 4 was 8.25 g.



mol ) were dissolved in CH2CI 2 (10 nL) and DI PEA (1.1
nm., 6 mmol) was added. The reaction m xture was
wa@tiornesdent roomtenperature for 20 hours, thepCcTiCA2M0ed00018

with ethyl acetate (100 mu¢# and extracted with

aqueous saturated NaHCO3 (2x) and brine. The organic

| ayer was dried over anhydrous MgSO4 and filtered, and
the 10 sol vent was evaporated under vacuumto isolate

the crude amde internediate as a vyellow oil (407

nY) Exdplesi de vvas di ssolved in acetic acid (10 nlL)

and stirred at C fqr.3 hours to. induce dehydration

and G@yerq i’é‘?‘F‘%”? 6°’ttﬁ@ s&'é’ﬁﬁﬂf%ﬁ?'é‘l’ ing eyl 3ndict i on

m XhefeFodyd/bstamuriatigh lerbﬁ:oﬂfdm@aénvéih}eﬁt ed with

ethyl acetate (100 nL) and washed wth 10% aquegu

cit rQ,SSaQﬂUB“ngﬁf)arorﬁalfé'?ﬁi%roé&'“lﬂ"ﬁts&ﬂ‘”ﬂﬁwaé ‘.’{@‘ 2 bromoindoles

Bri Bgech Jéwmewnagaégcrilbaaﬁfem&pwb”z afld 8\¢ah bé@ﬁ%mec? using any
es| due- was

filtered and concentrate ness. The

pur Vv ?“%'&%99?“?&%%‘ dag ’U?&%‘FW?%‘%&{ %@P%W'C%Q{%reédmn &s described
sol etk Ilte@éitadal émitweﬂlfkrbﬂma@ ¢hdsB sRillByY In tAs ettatrae dilbaingdkample
%to 50 Qa t he SEM rot ec q benzym dazol e

i nt EFTYEY ‘l'&!ﬁtr |%FP<r°§%?si ('%‘?ﬁnhﬁ'j'”g'es MS miz:

390 32cjdmm£xyl-zﬁhmpmentzeﬂt1'mm@1@6+2:amsxw:b Qieid ARthig estey:

di ssolving this solid in TFA/CH2CI 2 (2 nm, 20 1:1

rati o) andHstirri 29 iSnMegt

for 2 hour¥~2fhw sol U |on s evaporat §
under give th r s
2-(1-am no/cyc obutyl) 1 m dazol e*5-
acid net whi ch v%‘gﬁﬂ';'& for the sy

of inhil W
18004/ 065367 PCT/ CA2004/ 000018 127 EXANMPLE16~ Gener al

pro Q\eﬂ_l"lr&kfe%ﬁlpgb@ln)itb{ bak @Jboﬂﬁehé'& Wag cﬂgfgbﬂ Q\Flth\Qe of
exa wher ei n

2l kyimetystaneyigRNaRs € ke, Bgainiahe 2rpmeiatielaebeamRle 2 (7.00
as g5213 ﬁﬁﬁkﬂ%@é’%y&i@u@ Q'PrFHE%U@) HL')‘gThQEbI&tle‘N why HedisS¥E by bubbling

ohexyl -2-f dol e- 6- car boxyl i c acid:

The arw&h@usﬁmev%&"ﬂt\?@ f‘eff1 'éth%F%taLYS*( gicoseP-g, 0. 156
181D lois (HipRSHYIphodp @S paliadR ek VTS §,/2.5 mmol) was added and the mixture was

stirred at 80 °C under an argon atmosphere for 24 h. The reaction mixture was

cooled to room temperature, filtered to remove solids and concentrated under

reduced pressure. The residue was purified by flash chromatography using 9 : 1

hexane — EtOAc as eluent, to give the desired 2-(2-thiophene)indole product of
20 example 5 (7.10 g, 99% yield).

EXAMPLE 6
General procedure for N-alkylation of indole derivatives to give N-
(methylcarboxy)indoles:

25 The following example serves to illustrate such a process and is non-limiting.

Methyl 1-carboxymethyl-3-cyclohexyl-2-furan-3-yl-1H-indole-6-carboxylate:



DMF (1 nL) and the solution was cooled in ice-water.
NaH (60 % oil dispersion, 7 10 ng, 0.175 mol, 1.13
weou4weB6was added and the ice-bath renoved. APCTICA2004/000018

brom de (15 pL, 0.17 nmol, 116. 11 equiv.) was added and

the reaction stirred overnight at room tenperature
(conplete by TLC). The reaction m xture was dil uted

with DVMSO (1 nL) and 5N NaCH (200 pL) was added. The

m xture was stirred at 60 C for 3 h (conplete by

HPLC), neutralized by addition of TFA and t Reofoduct

i solated directly 15 frgmythe reaction mxture by
preparative f M

I sol ated a$-4
3- Cycl ohexyl -
opyl )-1 H i nda
PCT/ CA2004/ 0000

&zl etict  of

» phous—sota- (

ran- 3- yl BICHGr phol i n- 4-/yl - 3- oxo- pr

6- 20 carboxylic acid: 004/ 065367
128 OH Met hyl

1-(2-tert-butoxycarbonyl -ethyl)-3-cycl ohexyl -2-furan-3

_y|

1 Hindol e-6- carboxyl at ecodrhe indol e ester of

exanple 4 (0. 100 g 0.31 mmg\l I eql '0}01 ) was dissol ved

in DM 5 (2. nl) and NaH
g, 0.50 mmol, %6 equi voy7was—added. After stirring
for
3- bronopropionate (0.102 ¢

was added and the m xture

I'spersion, 0.020
1 h at roon1tenperatur- tent - but yl

49 mol, 1.6 equiv.)
rred overnight at room

angmfﬁ‘@” gertall)J t%f%g' ’P°§meﬁ’r§5§ﬁc’5§%'§ gég}?g I%Vﬁ.ciHHS?e-s-

si | icaebayglateo gi ve the N-al kylated indole (41 ng). 10

s R M USSP b et b

abovaehjmmm@MFv(azO il and thedsolutioD@lels (choletl in amieDak rRler an argon

a\{\r@g p%gpeeg}l?qkﬁ) V\‘%]c?(ltaligp%r V@’f’ 2rs8t§ 5§ rﬁqm%&gw%s gggédn@gfﬁgrtlons

tenper ure

were renove

r edaoécﬂwqanne@se stiredrhé at 8SCd uert-Ratylbconeacaade 4t3:88 g.t44 omol, 1.24
W' t %8W§%d§§$ gro%ﬁns%ucﬁ}%r h§ nﬁrbgncpﬁ\)éh #7d B8 baflnE\Nas removed. The

r an Jf&ghbn mlxtgtamqmmd pvémight at rogm.tpmgpgﬂtgre 1 It was then diluted with

1'6" ':T%‘R}b@g%bo W)%?éWa’sﬁe@@tﬁ'lorﬁ FIC@E% Hokd 9175 %%g(ﬁ 835%0 mL) and

ul v ved

m_) bring it xm@rr(szaAﬁq drging 6¥e-5b). thels%ve@(qwae rgmm@ldrquer reduced
(16 gpdssufe 8RB Rhite oli9HhY sblifR8s triturated with hexane (300 mL), filtered

16

20

25

and triturated a second time with hexane (500 mL). Filtration followed by drying
under vacuum gave the desired terf-butyl ester as a white solid (21.6 g, 86 % yield).
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 dichloromethane
(90 mL) and TFA (65.6 niL) was added dropwise t6 the solution which was stirred for
5 h at room temperature. Volatiles were removed under reduced pressure, the
residue was co-evapo'rated 3 x with DCM and then dried under vacuum. The crqde
product was triturated with a mixture of hexane (200 mL) and DCM (20 mL), filtered
and dried under vacuum to give‘the titte compound of example 6 as a white solid
(18.62 g, 99 % yield).

EXAMPLE 7
Methyl 1-carboxymethyi-3-cyclopentyl-2-furan-3-yl-1H-indole-6-carboxylate:



nmor pholine (8 pL, 0.092 mmol, 2 equiv.) were added.
The m xture was stirred for 3.5 20 h at room

wo eowpesBture (conplete by HPLC). 5N NaCH (184 pUi/Cwam4/000018
added and the m xture stit¥wed overni ght at room
tenperature. The reaction was then quenched by
addi tion of AcOH (100 pL) and the product isol ated
directly by preparative HPLC. The title conpound of
exanpl e 17 was isolated as a browni sh anorphous solid
(1.2 ng). 25 FXAWPLE18 1-(2-Benzenes u COOH

| f onyl am no- 2- ot FRAME- 3- cycl ohexyl - 2-fu it an- 3- ybak
ar bax V1 i ¢ acid: WO 2004/ (6*

di ssolved in
equiv.), DVAP (16 ng, 0.13 nmol, 1 equiv.) and
benzas @r@j@bﬁ@@weﬂen(o%% LHariep werelﬁucswed usihg Ife Bgromoindole of
wer e addeg‘)r 5 The en sh reaction m xture was
sti EFEPE asﬁarlqn% tenperature (> 80 %
conversion by HPLC). The reaction mxture was dil uted

t . DCM shed with 10 % aqueous HCI and dried

%&ﬂj vaporation of the solvent gave a residue
t hatetpi2-bliiohzs- \eash oxymithi-$-2y clohexyaniti-ihdol-laatbdxPidie:
m-) was added. The mixture was stirred f ot a5 h at
roomtenperaturg (conp{:g{@ by HPLC), neutsallzed wth

Np Bl ated directlyyb COOMe

¢ titl Ragopmpund gf ]
was obt ai ned as/a bei ge—anorphous 3ol i d
EXAMPLE 19 ( 3 (4 {[| BrCH,COOtBu
-(5- Am no- 1, oxi nan- 5-yl ) - met hanoyl 1 no} - phenyl)
-acrylic acid 15 ethyl ester (building ock for
group L and/or Z according to forrrula ) OH OH 1 EtOCC
COOEt coo

TEA ‘ N COOMe
— > Br \
DCM

The 2-bromoindole from example 2 was N-alkylated with tert-butylbromoacetate
using NaH in DMF and the fert-butyl ester cleaved with TFA as described in example

10 6 to give the title compound of example 8 as a white solid.

EXAMPLE 9 o o 7 ‘ B
General procedure for amidation of N-(methylcarboxy)indoles with amines and
saponification to give inhibitors of general formula 1.1:

15  The following example serves to illustrate such a process and is non-limiting.
3-Cyclohexyl-2-furan-3-yl-1-(2-morpholin-4-yl-2-oxo-ethyl)-1H-indole-6-

carboxylic acid:



OEt 01-1~ 0 EtOOC COOEt eHOHO O, ,,, 0 ~ 0 O HOOC
COOET 0 1, 3-Di oxi nane-5, 5-di carboxylic acid diethyl

W@ 31081065367 500 L round- bottoned fl ask equi ppedP@i/CA2@4/000018
reflux condenser was chargéd with diethyl
bi s( hydr oxynet hyl ) mal onate (5.00 g, 22.7 mol, 1.00
equiv.), 1,3,5-trioxane WO 2004/ 065367
PCT/ CA2004/ 000018 130 (4.09 g, 45.41 mmol, 2.00
equiv.), (1 R-(-)-10-canphorsulfonic acid (CSA)
(10.55 g, 45.41 mmol, 2.00 equiv.), and4A nol ecul ar
sieves (2.00 g). Chloroform (200 i) \Aé; hen added
and the nixtQre was refluxe(tq r 72 h (codMpl ete by
ThC)].c I'I'he bationn& Werewazfiltered celite and
the filtratz '

2 wab~ayhed w t h fqueous 0. 595 M-sedi ufROMe

hydr oxi deo(Z00 Theﬁ—aﬁm-s—_vme @ t he
aqueous phase_{was back- &I raria eagtth "chl or/of or m (50
n). Organi cers ver e t g B¥65¥%bi ned:; »
(MS™), filtered and concentrated in vac
resulting crude m'xtoure was finally purified by flash
chr omat ogr aphy (el uting hexane/ Et OAc 4:1) to give the
desired di oxane nal te as a colorless oil (3.41 g,

65 %9 . 10 1, 3- D oxi na%g&j, 5-di carboxylic acid ethyl

ester: A 50 nL roundebo d ddoask was charged with
t he internede@tie f
equi v.). EtOHeamnd @
m., 4.50 nmdFA 1. 05 eg

Wi v.) was added and the
resulting m xture was rred at RT for 16 hrs (TLC
nonitoring). Then the pH of the reaction m xture was

o By ool AR EAYS oy BN B incce o
carboxylate:
The N-(methylcarboxy)indole derivative of example 6 (0.500 g, 1.31 mmol, 1 equiv.),

5  morpholine (141 pL, 1.6 mmol, 1.22 equiv.) and triethylamine (432 pL, 3.1 mmol,
2.36 equiv.) were dissolved in a mixture of THF (13 mLO and DMF (3 m). TBTU
(0.514 g, 1.6 mmol, 1.22 equiv.) was added and the mixture stirred at room
temperature for 3 h (complete by TLC). The reaction mixture was diluted with EtOAc
and washed successively with 10% aqueous HCI, water and brine. The extract was

10  dried (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 a yellow solid (0.498 g, 84 % yield).
3-Cyclohexyl-2-furan-3-yl-1-(2-morpholin-4-yl-2-oxo-ethyl)-1H-indole-6-
carboxylic acid: o o T o

15  The methyl ester from above (0.480 g, 0.995 mmol) was dissolved in a mixture of
THF (8 mL) and MeOH (4 mL) and the solution heated to 50 °C. 4N NaOH (2.5 mL)
was added dropwise to the mixture that was then stirred for an additional 3.5 h at 50
°C, at which it was judged complete by TLC. The reaction mixture was evaporated
to dryness under reduced pressure and the residue partitioned between 10%

20 aqueous HCland DCM. The organic phase was separated, dried (MgSO.) and
concentrated to give a residue that was purified by flash chromatography with 60%
EtOAc in hexane + 3 % AcOH. The title compound of example 9 was obtained as a
yellow solid (0.320 g, 74 % yield).



aqueous solution was diluted with water (50 nL) and
extracted with EtOAc (2 X 50 nL). Then the pH of the
wa@aoueosss6s0l uti on was brought to 2 using aqueoPRGT/CARI®4/000018
HCl . The aqueous solution wWs8s extracted with EtOAc (2
X 50 nL). Organic phases were conbi ned, dried
(MgSHM), filtered and concentrated in vacuo. To give
the 20 desired nonoester contamnated with -10 nole %
of the corresponding diacid as a colorless oil (0.91
g). The material was used in the next step w thout
further urification.
5- (fX’P‘P"iPhgi]%yl si | anyl - et hoxycar bonyl ani no) - 1, 3- di oxi na
ne- ﬁﬂ&ﬁy@(ﬂbﬁdin@-étlﬁno?l)lw&ycﬁéﬁ@(ryl-125mbfhy?ca¥99m6ylmethyl-1H-
round- bottoned f| ask equi pped with a réflux condenser
was Rdoled-¢atBoxyBteie nonoester (0:91 g, 4.31 nmmol of
nonoaci d, 1.00 equiv.) contam nated with N
appr oxi 8%l y 10 9%,0f diaci'll, anhydrous bml uene ( 20N
m.) andytpi etbodeamNal®'( TEA) 0750 pL, 5$%ngmol, 1.25°
er nitrogen., Then S
80 C ajaghy tehyen®t I phospfp@g.zwphagm ds
uiv.) was 30 slowy added

4.96 mol , 1.15

in one—inute. The m xtur s then stirred at 80
for 1 h. 2- (Trinethylsilyl)ethanol (680,uL, 4.74
mol, 1.10 equiv.) was added drop wi se and the

reaction m xture wasTﬁitirred at 110 C. After 24 h, the

reacti on was judged t0%e conplete. The reaction

m xture W¥s then djl aqdwe Et OAc (50 nlL) and washed
successiwvadry w th e 25 nL), aqueous 1.0 N HCl and
sat. aqueous sodi um 35 carbonate. The organi c | ayer
was then dried (MY , filtered and concentrated in
WD 2004/ 065367 PCT/ 004/ 000018 131 vacuo. The crude
mat Qé @l MProrhb 3 <! W&dem 1ddrBaMoF M QAph RLHFARIN.6-
(el ut%ng Hexane/ y : tgmgyl vé thg9desp?lé
SEMeagiboeaees- pr ot ect ed am no ester as a colorless
g' | 'I(h_%rl k}rrgt onrﬁ)@]e@ergy tlve exam Ireb807%r 15075_rr11m?(3|) was dlssglved in
ne- E;r hﬂ;aﬂﬁaiw)ue@dé@et la@lﬂ?t{% é%lt@p? famOhﬁcﬁﬂéIV()@@ aegled followed
:b 930 U 7110_? BUA ¥imb), Wess %ﬁ}?l mRAvhiR s]céFéﬁsuﬁf wés stirred for 20

m xture in a 50 nL round-bot

f | agwn aAq Gepeisylaminentydensnionitle k8t 8x¢aie Meplob2xequiy) wes added
mm'folloﬁve(acbyQﬂMF ‘(79 mW?SAﬁé}%ﬂrrﬁg Qﬁgrnlg?ﬁ‘ dt r‘oBﬁu t bidtRe WAS reaction

stirred at 4h é vent was

r end\oaéquigﬁckﬁ%nLRietaﬁd T F?e(adwté%naa T@Wa sz@é@é#lfU%‘BV'?W'“e

di chHyaFdefRkB& B b2 Bdddd if reblifedicdidlets RS Rabih) WaRE Rghction

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,SO,, 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 % vyield).

Methyl 3-cyclohexyl-1-dimethylcarbamoylmethyl-2-(1-ethoxy-vinyl)-1H-indole-
20 6-carboxylate:

The 2-bromoindole derivative from above (6.10 g, 13.54 mmol) was charged in a 100

mL flask equipped with a stirrer and reflux condenser. Anhydrous dioxane (50 mL)

was added and tributyl(1-ethoxyvinyl)tin (6.27 g, 17.37 mmol, 1.2 equiv.) was added.

The reaction mixture was degassed by bubbling argon through the suspension for
25 40 min. Dichlorobis(triphenylphosphine)palladium (0.51 g, 0.72 mmol) was added



10 with 20 nL of 1.0 N aqueous HCI, |ayers were
separated and the organi c phase was back-extracted
wovaoh/oaizehl or omet hane (2 X 20 nL). Organi ¢ | ayRCHCA008/000018
conbi ned, dried (MgSO4), 19 tered and concentrated in
vacuo to give the desired acid as a white foam (466

, 84 9.
(E)-3-[4-({1-[5-(2-Trinmethyl silanyl - et hoxycar bonyl ani n
0) -1, 3-di oxi nan-5-yl]- 15

met BN rbad®BnHktuPdwaY birrsttawamigntae Hdo et hﬁber%fﬁtaﬁ‘gon
5-(2-trimet hyl_ si | an | et hoxycar bonyl am no%} 1, 3-di oxane-

5- c 8IPRSPPEIE: TRIGirga¢tion xR was thengseled o Ojjvtemp@ra)ture and
et hyblatie@ Fani®edninastieduédd ;5}863@63 Bt (2o lnL) wadBdded and

0. 098 . 26 ), HOAt
b ameouliesclisir e fitiontaighisile. Rare Lo ashaaqunder
'g 8 géthuy:gd gt&s@kﬁ@d(’cﬁtufﬁubg ol’ﬂhg I‘?ﬂulhﬂ wmmTHHSga\{agHBBdbstréd product as
an ef or e ther, 1.
equia\Pgl'gﬁrﬁogd F T-ﬁf?gf’% thggboér&eré'ﬂﬂorg?’y ?nghﬁhr\%@tography gave
conbdmu@ﬂhlhmt?rmngﬂhmrotag yle%]was 5.06 @801, conpl ete
con t of the, aci e, rea
o T M e R R oG aliess bRt Ab SR ety - 1H-
(x %dole-'@%rbb)gﬂmec phase was dried with MgSH4,

Do TRRAmEARSTETB APy L APrerame) s opuad ) it o mo) anc

t he thy sdl@ivhedoledn anicdevater batlat Weterd 80 anly elak @dded followed by N-

| o PRptRPTds (29812 95 Moy SRR e BB R 10 min

of talfter Sieihgiar b dradditidn Nmr@hmcmmsude &.5igpdasatded ard after

or ostile St esre RiRio T e, ARufriehongod e FEERRhg to compiete

160 #heoreatiian. Tnei reastionEoikiyle was diluted with ether (200 mL) and water (100
R e A
NH3-eg@Bited @ith piher (A x&00 mL). The extract was washed with water (3 x 100 mL)

and brine and then dried over Na,S0,. Removal of volatiles under reduced pressure
gave a yellow oil that was purified by flash chromatography on silica gel using 20 —

20 50% EtOAc in hexane as eluent to give the desired bromoketone of example 10 as a

yellow solid (3.74 g, 62% yield).

EXAMPLE 11
Methyl 2-(2-bromo-ethanoyl)-3-cyclohexyl-1-(2-morpholin-4-yl-2-oxo-ethyl)-1H-

25 indole-6-carboxylate:

o COOMe

G0
o

The same procedures described in example 10 were used but dimethylamine

hydrochloride was replaced with morpholine in step 1.



COCEt COCEt Adapting the procedure described by E. S

Ufelman et al. (Org. Lett. 1999, 1, 1157),
WQ2@wmiosssssobut yric. acid was converted to the PCT/CA2004/000018

correspondi ng am no acid chooride hydrochloride:

2-oxazolidinone (12.30 g, 0.141 nole) was dissolved in

MeCN (150 5 nlL) and phosphorous pentachl oride (49.02

g, 0.235 nole, 1.7 equivalent) was added in one

portion. The honbgeneous m xture was stirred for 24 h

at EQaipLel@perature. 2- Aminoi sobutyric acid (14. 55 g,

0.141 nol e) was added and the suspension was sti
f or Gegeral groqesyre fasffie canyergiomekbramanattyiketanes (sirch as those

chl gg gﬂﬁnpiélf S0 ‘PID il %IWyFQ}Es?ﬁ&@Q ifYolb$ EHH %S/Hi?tﬂys:s to give

washe dried under 10 vacuum
a, alrd?'b,ltm@tquﬂet@’ &mmda bt mchere RO s a@-ﬁv@ﬁtﬂefﬁdo‘i-rizzq@%olyl)
an red in an anal ogous fashion starting from
?hehcgigé&%%ndlng amno acid (e.g. 1-
an1nocyc|obuggmedﬁ?boxyl|c acid, 1
-am nocycl opent dhecar boxylic acid, 1-
am nocycl ohexaneta® boxylic aci ¢ and the |ike) .9 The
acid chloride (3. 248 qpon) NH,1. 4 [
inB 15
(™. 045 g, 57.7 mmlx)\ls equi vatent)
was added. idine (7.01 nmL, 86.6 mmol,
equi val ent) was _added drop wi se and the
stirred for 3.5 h at roomtenperature. The reaction
was then poured into a mxture of 1 N NaOH (25 nl)
and saturated aqueous NaHCOBw(100 nL) and extracted
Wi th Et OAc. The organi cRBhgse was washed with aqueous
NaHCO3, water 20 and brine gnd dried over MySH.
Renoval of sol vent under rieduced &Eﬁssure gave-,! -
the title conpound, aN-a & s0f (15.96 g, 101 %
yi el d). EXAVPLE 21 Ethy
(E)-3-(4-(fl-(1-anifo- cyc obut yl ) - net hanoyl ] - ami no} - ph
enyl)-acryl ate: WD 2004//065367 PCT/ CA2004/ 000018 133
Et OOC COOEt NaOH 1. DPPAM- Et3N 2. TMSE-OH Me3Si--/0
et hyl 4-am noci nnamate 4
X = H, alkyl, NH,, NH(alkyl), NHCO(alkyl)

RN2
RNLN

4-am noci rara

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. o
2-(2-tert-Butylamino-thiazol-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-tertbutylthiourea (12.4 mg, 0.094 mmol, 1.2 equiv.)
was added. The mixture was stirred for 2 h at room temperature. 10 N NaOH (24

uL) was added and after stirring for 4 h at room temperature, another portion of 10 N



HATU / DI EA COCEt Diethyl 1, 1-cyclobutanedi carboxyl ate
(20.00 g, 100 mmol) and KOH (6.60 g, 100 mmol) were
wo edoiossd7 in EtOH (100 nmL) for 2 h. After cool PECA2004/000018

roomtenperature, volatil&l were renoved under

reduced pressure and the residue partitioned between 5

Et 20 and 4N HClI. The organic extract was washed with

wat er and brine, and dried over MgSO4. Renoval of the

sol vent under reduced pressure gave the nonoester as

a Che@H @4 A{JL@ Was éﬁd&i ar%ﬂ%)fh&ﬂu?@ stnr@@@ﬁé‘t&@éh&ém ér%fl]re to
above (14.

, Et3N (14.1 aqn% gi
di pﬁgmﬁﬁ]@gmgﬂwls&{ h&ée?qﬁppﬂ)lxte@yqpsthﬁn ngbytr iz yjad ition of
ver qFal H3chy 6k prod Qo bﬁérHQQGZ iddlatéd aﬁ*edilw‘roﬁﬂtﬁetré‘&tlon mixture by
m xture heakﬁg at 80 for *‘ 2?% %? gr an
addirrgrsraiive G asra white APPHNCYs dEASREI21 §994 g, 100
gnmol ) was added in one portion and the m xture
refluxed for 48 h. Toluene was then renoved under
r edi¥8YPHr &8sure and the residue dissolved in DCM
The ﬁ%&bh@fylm , J@NFTERRly VB-bXo-batydr 2-Andn B yInH-Riddldl6icagboxylic
over SO4. Concentration under reduced pressure gave
a d&°@oil which was 15 purified by passage through a
pad of silica gel using 30% Et QAc i n hexane @
el uent. The desired car bamat e was obtai ned as a cl ear
yel l ow liquid (2;1409) The carbamate from e (d.50

g, 5.22 mol Olowed_in THE (5 m -
NaOH (5 m -d ded. The m xture was/ spi t 70

Cfor 1 h. Follong dilution with water,
phase was washe ith Et 20 to renove unrea
starting material. The aqueous phase was t
acidified wth KHSO4 and the product extracted w

18t Qe indple eriey ¢lexamplect @aﬁ?ﬁ&ﬁeﬁ 34/ naeel 1\ReEIVanEEs; dr‘ﬁé&"ved in DMF

as q@ mL) @hd Nakt (35 "/Q)JH df'éb@rsiéﬁ' 6lofie Ay, 8BaMROK 9.655Rivg) was added.

was ol ve n
m_ Péteés%ﬁm for@' Zﬁnq %awoa'mpg)aca}sé Z‘tﬁg?@d 0.3 @m%veéoew ) was added
et h)élndl‘ihélit‘ﬁm |sﬂ|fﬂ@dlﬂiru (9. 15 Ritsrb@mﬁgﬁpérattﬁle OTﬁﬂgéactldn vas quenched
equi val e , 3. ]
C oy ge of T baghEob HET Badeaticred L TBME o fhe extact was
1?; ﬁw'gﬁsat(a)dl Mith ﬁA@tergdrfb@}(MgSﬁ])?_arﬁcEaﬂtcbﬁWengD gioeia jeéisicliljerthat was
. and the so] ution washed sucge
i PSR aAss Do atBeEBhith Se59 SBomE AR F SR hexane as
sat LmﬁnedlemﬂwBeWamﬁ!é 18yas ebtained bed Ilghrtq:ellow solid.
ent_,was e der edu

hoa ieaneSiethc G B8 GRS abE ol R b BudEa Witure of
m n.THR{3ahL) @asl Me®H (2 hdr) and 2o/ dNaQ &100r b wesddded. The mixture

r esv?a%rs%rrgg %t g(l.? eC 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 HCIl and DCM. The organic phase was washed with water,
dried (Na,S0,) and concentrated. The residue was purified by preparative HPLC to
give the title compound of example 13 as a white amorphous solid (22 mg).

25 ‘



KOH Et OH HOOC ' COOEt WD 2004/ 065367 PCT/ CA2004/ 000018

134 residue was co-evaporated twice with hexane. The
wa@ewdocpsoduct was di ssolved in TBVE (60 m -)PerdAdoe/000018

solution washed with 1 N N&2H (2 x 25 nL). After

drying (Na2SO4), volatiles were renoved in vacuumto

give the title conpound as a beige solid (0.500 g). 5

EXAMPLE 22 Met hyl

(2:)-3-[2-(1-am no-cycl opentyl)-9H benzoi m dazol - 5-yl ]

-ac%@p&Ml) HATU / DI PEA CO2H BocHN 2) AcOH, 65 aC

H2N AN HCl i n di oxane CO2CH3 D azonet hane

was 33¢mge)@{&a€grq1b3-gl-g-lﬁz-mqrgho(yp-4-yl-2-thloxo-ethyl) -1H-indole-6-

4-0%;:50%-@ HQ{)OCI nnamc acid in 10 CH3OH CH2Cl 2

unti w col or persisted, indicating the
presence of cess di azonet hane. The so}QUtj on was
evaporated t yness under reduced press e and the
resi due was dirgsolved in DVMSO. The sol uti was hegat ed
to 140 C and pas was bubbl ed ths for Jla
period of 4 hRursu hxture mag cool[&( Om OH
t enper at ur e jJap—degassed with N2, “and Pofir ed~onto i ce.
The precipitate ormed was filtered, stied wWith

cold water and bed under vacuum for 16 K s to
gi ve the crude M~am no-3-nitroci nnam c ester as a

el Low solid (2.0 s dissolved in
¥ ha R ar Pl ABOR Gy, ameb Aoty i Gesabigeyn THE (2
wa? lnﬂ_q @tad P,8n@.dAey, roT&thh i) 08 1Xdduine) WisSadtiedt G’detngxture was stirred
re ou e sal ut i ated to
FamBYE0 rod T8 R ANSREAB IS PP SA o] D @A geed. Afer
sat lstt’ @lhgﬂbr%& Algitiendls iNaHBIIBC \mér@dti@dmsdtwwv\aas cﬁheentrated under
e _was

ox refet lsShraArehine B Rsoes P Ble el @ RS oo %
16V aEDAt athdxane 6r3/%escOHI asl eluente dinedithctioresssantaining e product were

r es'cgr%%mm% l after]f tle?ndovgyof SO v%rqtscu%dgmduced pressure, the residue was
purified by preparative HPLC to give the title 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 0

= =
—_—
cl 80°C, 20h HN
CH,
1) CH,N,/MeOH
2) SnCI,/EtOH
N
2) CH3002
80°C, 20 h

20



chromat ogr aphy (using 50%to 70% Et OAc in hexane) to
give the diamno internediate as a yellow solid (1.03
W@ 2004865367 porti on of the 3,4-di am noci nnanat e BGST/€A2004/000018
(186 ng, 0.970 mmol ) and NiBoc- 1-
am nocycl opent ane- 1-carboxylic acid (222 ng, 0.970
mol ) were coupled in the presence of HATU/ DI EA (in
t he usual way) and the am de product fornmed was
dehydrated by heating at 65 Cin a solution of acetic

aci i nﬁw&turh)sf 4:Ehbrd-_3&mfdtcﬁihanﬁc§§didjw@0}m§ zmrrinfdl)agwdbgethylamine (8
rever se 0] lve e OC . protec - 9= - -

50" ah RN YL Shel ey wate besigd ity 8ot EGetho Sagidogiours. The
aci dnigﬁlile\‘ggma fcoolEti¢o e ?qu‘emnriemdgfoamtmv\%@ toemwretye solid
Wi t in di ne | usual, way.to..

D00 daesaarepe MetohuRLPee ino st Bl cGet

(62) -The[Rudel4-amttiydeniyici3apiendindamid acid intermediate (488 mg, 2.2 mmol) was
ol PP i 5t B ol el e was scoec
(S) -UBiEiPIn® aBallysls (ndiEpted- @niptety cantzosigh of/tha alcid-tp ttenykibgl ester.

b [ 13 . lidine-1- te: .

2 aroelu et ok B aRels RSB SR Y ety poter as an
| THEarQeGElid Mhiaimeas BebHBtEr wWitBhutqudiicdtioni ne (0. 495 g,

.0 I - A ' . .
ol 15 Gl Bl D2 @R BT EPFRS Fand Sor bttt 2725 10 mmo)
molWerd disgelved ti etbariol 20 i) dhidith¢ Tixtune, waRostireidsat 80 °C for 4 hours.
m Xtﬁgfe? thg% Pﬁricﬁf rln|xg.lr5‘ ﬁlag Qoé‘lgé t%on@te%g)ere{mla%d‘wa% slowly added

ana, ed at r

adde e solution was stirr omtenperature

f or toadagaiis sphéion pbsaiuiatas NehEQs. e Thearsapbar mixiura gs extracted with
Et t .l ; '

w v ibbor Qe 0T O o P B RS oy LRSS g0 and the
BquesolyenNedoERoved gngderreduged psesshee. (v iesidue s pyrifiechby flash

OV eTooft MY EHrBStofbeY; uslitfa §RINEADET NBEnd i ERTRYERIAGRT 50 % to

reduced pressuré& and the residue was dissolved in

CH2A0%%) tomlive the PysBdiaminocinnamale psigpistemadateste yellow solid (245

r eaGhOESTIVG Wi/2 208S WHH)T, &8 S MRPP05.0 (M-H)
A sample of the above diamino intermediate (40 mg, 0.194 mmol) was suspended in

20 CH.CI; (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 NaHCO;, extracted withA CH.CI,
(2x50 mL) and brine, the organic layer was dried over anhydrous MgSO, and the
solvent was removed under reduced pressure to give the title compound of example
15a as a light brown foam (53 mg): ES™ MS m/z: 286.0 (M+H)"



tenperature for 15 hours. The reaction m xture was

poured into EtQAc (100 nL) and the sol ution washed
waermseessvel y with saturated agueous NaHCO3 ( 2P&T/2A200L)00018

and brine (25 nmL), and 2012ried over anhydrous MySOH.

The sol vent was renoved under reduced pressure and the

residue was purified by flash col um chromat ography

(40% to 70% Et OAc in hexane) to give the product

shown above as a white solid (0.234 ng). EXAMPLE 24 25

Et h]E'xam le 15b: (E)-3 [2-(1-Amino-cyclobutyl)-3-methyl-3H-benzoimidazol-5-yl]-

(E)-3- 4 (f1-(3-am no-pi peridin-3-yl)-nmethanoyl]-am no

j -pﬁéﬂ&s/' ﬁc%WF'Bt'és er(N, Boc H COCEt Conmercially

avai |l abl e N-Fnoc- am no-( 3- No Boc- pi peri di nyl) car boxyl iC

acid was coupledfto the et L et er of

4- am noci moag g usi HE U / HOAFo

WO 2004/ 0653 CT/ OA2004+E}E}E}EH-8» 136 D

pr ot ecti ngdgr was. renmb%EHCvit h pi pari d¥ne to give

the title conpound of exanple 24 in racenic foP ?i/I;(TCS()h
Racem ¢ N- Fnoc- am no- ( 3- N- Boc- pi peri di nyl ) car boxyli'c
acid, could also be resolved into its tw enantceners
by preparative HPLC on a chiral support (Chira) c&fH @, 20h
10 5 micron, 2.00 cm!1.D. x 25 cn), using 35%H20 in
MeCN as the el uent. &nantigneric  am nescpgoul d the® be

coupl t 0 3 ndol e_carboxyl iCNAERE 1 o WP

enant | v pur et nhi bi %boérog) EXAIF\)/HPL

4- (4am 1) th| azol e- 2- garboxyl g} ¢

Pd(OH) 2 z thloxarmte)zééfby 2
H,N

+ql
Cr

3) CH,CO,H
60°C, 20 h

10 & h§F
OHz /

A mixture of 3-hydroxy-4-nitrobenzaldehyde (1.24 g, 7.4 mmol) and (carbethoxy-

5  methylene)triphenylphophorane (2.6 g, 7.4 mmol) were dissolved in THF (60 mL)
and stirred at 60 °C for 2 hours. The mixture was then concentrated and purified by
flash column chromatography, using hexane in ethyl acetate (70 %) as the eluent, to
obtain a the 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 ‘mL,

10  21.7 mmol) and K,CO; (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 precipivtate
formed was filtered and washed with water (2x). The solid was dissolved in ethyl
acetate, dried over anhydrous MgSQ,, filtered and concentrated to dryness to give
the crude methoxy analogue as-a white solid (~1.7g). - - —

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 mixture was cooled to room terhperature, concentrated and
purified by flash column chromatography, using ethyl acetate in hexane (10 %) as
the eluent, to obtain the desired 3-methylamino-4-nitrocinnamate ester (~160 mg).

20 ES"MS m/z: 251.0 (M+H)"

Intermediate 3-methylamino-4-nitrocinnamate ester (~150 mg) and 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



Il Br T's 1l s MNzzz( N=( COOEt COOEt

4' -Ni tro-2-bronoacet ophenone (6.100 g, 25 mmol) and
we@btdwlosishi oxanate (3.460 g, 26 mmol) were di SBOI/Caghin00018

MeOH (20 nL) and the soluti®n was refluxed for 1 h.

After cooling to roomtenperature, the precipitated

solid was collected by filtration, 15 washed with cold

MeOH and dried under vacuum (5.15 g, 75%yield). A

suspensi on of the nitroester from above (2.50 g, 8.98

Moy g ﬁ&sz O%ePe4iEdd wad tissSldsdoia ety 8E:ta®)(1000me) éndEWﬂrlslowly

was stirre
hyd?%%%togfﬁsgqu?ﬂ\és Sl ot NeFERE ad 650 Birgganin. The
t he ofginid 1yer m@@dhemémab{eewthnwwedrmmdmed b&dtalﬁgidrous MgSO,
pressret ve the titl dofe 5. as a
@g@ \feggma? ?r@%/ea un B/egﬁ rgs% éizue was purified by
éhl( 4a£’((j Jstﬂmym ahfoatadgrativaasihg a-grdadlemlﬁmny'f’e %’ﬂmﬁﬁ)l % of hexane in ethyl
chlori

{ tHZN %H HNé. NH2 BocHN tBoc %/e loo- ES*
Boc BRF a%) 9.9, fhe %;fe |€a§3 %nnaﬂa e e Q@g mg).
( CHR)SBENER1.0 (M+H)*
The above diamino intermediate (100 mg, 0.45 mmol) was suspended in CHCl; (5
mL) and the aminocyclobutyl acid chloride prepared from

10  1-aminocyclobutanecarboxylic acid, following a similar procedure to that described in
example 20 (77 mg, 0.45 mmol) was added. The reaction mixture was stirred at
room temperature for 2 hourg and then concentrated to obtain a white solid. The
solid was then dissolved in acetic acid (5 mL) and heated to 60 °C for 16 hours. The
reaction mixture was cooled and the precipitate formed was filtered and washed with

15  cold acetic acid, and then dissolved in ethyl acetate (100 mL) and washed with
aqueous saturated NaHCOj; (2x) and ice cold brine. The organic layer was dried
over anhydrous MgSO, and the'solvent was removed under reduced pressure to

. give the title compound of example 15b (E)-3-[2-(1-amino-cyclobutyl)-3-methyl-3H-
benzoimidazol-5-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 substituted derivatives to prepare analogues bearing various
substituents on the cinnamate double bond. In addition, cinnamate methyl esters

can also be prepared in an analogous fashion using the appropriate reagent.



N\ CuBr2 NH2 HBr EtQ2C B(OH)3 1) Pd(PPh3)4 H3+N
Na2CO3 (2M S Br 2) HCO CQOZEt 25 para-Bronoaniline

W@ 1®4063367 76 nmol ) and Boc20 (19.8 g, 91 mmol ) P@ECA2004/000018
di ssolved in toluene (380126L) and stirred at 70 C for
15 h. The reaction m xture was cooled to RT,
evaporated to dryness, re-dissolved in Et OAc and
washed with 0.1 MHCI and brine. The organic sol ution
was dried over anhydrous MySO4, evaporated to C WO
200 £A QRpRO15d7 Gl RSP -1 Hide rFoNRREoRBlcarboxylic acid
purified by flash columm chromat ography, using 5%to
10%vetioylester hexane as the eluent, to obtain the
Boc-protected aniline (23 g). Jhe Boc-protected
bromoani line (10.7 9.2 gvas di ssol ved in

Podas

anhydrous THE (75 Of Iths equi pped ty a
over i rT8rs The sol ution was %Héﬁg'éd/*tﬁ@ gnd

MeLi H—(éﬁ‘lliﬁglg in ET20, 33 M., 39. 2 nmol) was Hddee COCH,
drop WNse~Whil e mai ntaiBld@the internal ten'pe
bel ow 7 C. The reaction m’xture was stirred at ®NC Tor

15 min and then cooled to -78 C before n-BuLi (2.4 M

in hexane, 17 nmL, 39.2 mmvl) was added drop w ke,

mei ntaining the internal tenperature bel ow -70 )V figer
reaction mixture was stirred at -78 Cfor 1 h,| 2TFalcH.cl,(1:1)

B(OEt)3 (17 nmL, 98 mmol ) was added drop wi se 10

(internal tenperature < -65 C) and stirring was

continued for 45 mn at -78 Cand at 0 C H h. Th&.ch

reaction mxture was then treated with 5% 3qu T/)@ e
‘ d

(-100 ni, to pH-1) for 15 m n and NaCll¥
to saturate the aqueous |ayer. The aqueous. |ayer was
ext Muethyed,4diaimindbon2dala@GR0 (¥, X Ao}l the 8EM-phutected

gom%iyaggutylamino acid (500 mg, 1.9 mmol) of example 21 and TBTU (836 mg, 2.2
mmol) were dissolved in CH,Cl, (10 mL) and DIPEA (1.1 mL, 6 mmol) was added.
The reaction mixture was stirred at room temperature for 20 hours, then diluted with
ethyl acetate (100 mL) and extracted with aqueous saturated NaHCO; (2x) and
brine. The organic layer was dried over anhydrous MgSO, and filtered, and the

10  solvent was evaporated under vacuum fo 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 NaHCO; and

15  brine. The organic layer was dried over MgSQy, filtered and concentrated to
dryness. Theé 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 intermediate as a pink solid (574 mg). ES* MS m/z: 390.2 (M+H)*
The protecting group was then removed by dissolving this solid in TFA/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 products, 2-(1-amino-cyclobutyl)-
1H-benzoimidazole-5-carboxylic acid methyl ester, which was used for the synthesis

of inhibitors without further purification.



aqueous |layers were acidified with 5% HC (150 nL, to
pH -1) and extracted with 15 Et20 (3 x 200 nlL). The

W@ eovbiosssa7 or gani ¢ | ayers were dried over anhydPOLI€A2004/000018
MpSO4, filtered and concemrated to give the N Boc
car bamat e of 4-am nophenyl boronic acid as a solid
(7.5 g). Thiourea (7.60 g, 100 mmmol ) and et hyl
br onopyruvate (12.6 nL, 100 mmol) were nmi xed and
heated to 100 C for 45 min. After cooling of the
reagyi ppLgigture, the 20 solid obtained was
triturated with acetone, filtered and recrystallized
f r oremer pracedursifar Niadlytagionrafdndate qetivativeeiexamnle 6t
(10.6 g, 40 nmmol ). The am not hi azol e was thengadded
slowy (over a periodyof 20 mn) to a sol ut fof of
t-butylnitrite (6. Ji. 60 mmol) and CuBr2 (10°F gp 48
mml ) in MEOY-I6 Ot 0 C_The reactign U e
was al | oned™ i
The m xture t hen added 25 to an aqueous
solution (20%._&and extracted with Et20 (2
The organic |ayer was washed w th aqueous (10%

'(Ij'rhle %ﬁ%’?&ﬁb%’dr Oﬁf%r%fsﬁaﬁgaﬁ fng Gt %gej/eg%% | USH3R such as

585%rgsesk dnd & rg)mitihd:er fl ash col um chrormt ogr aphy
using 15% Et OAc in hexane as the eluent. 30 To a

de- gassed sol ution of the bromythi azol e product (230
ng, 0.97 mmol), the boronic id derpvative from
above (230 ng, 0.97 mmol) and ,@quus Na2CO3 (2M 3
m.) in DME (3nL), a catafyi\ cya i ofOlpd( PPh3) 4 (56
nmg, 0.049 mml) was added”and Feaction m xture

Et OAc and extracted with br 35 aquéous NaHCO3 (2
x) and brine. The organic |ayer was dried over
anhyldAlbyle3- wanamqn-aaa&ws-vmmmﬂwmmﬁic a3 MgSHA

and -concent r,at e dr est er
pro d'l&)&lng%g% d?rév(ﬁ Iye 8fqexaﬁr};f A? (q a¥ % C@ﬁﬁa o? 1°€équiv.) was dissolved in
Chr (a1)1:13 ()’grrﬂa.p)layd thei soiutid 0 Yeaks codleddrbc&hatern Nagk@0€hs oll 88persion, 7
[ I
{80 md 2)31 hopﬁe%%ﬂfmg{ %&%@% d?li\()é?o Bz pﬁ%éﬁ’&%?d Allyl bromide
wi t {13 NLHTI7 mmal] bkareuif. O)wasedmmancsthé)@aefﬂDEsﬂrTedEO\re]mlght at room
5- g ABabiar S BdWdistd biHTLRS O fis SR P8 Was diluted with DMSO (1 mL)
and 5N NaOH (200 pL) was added. The mixture was stirred 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 title 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:



OzN~ 1) NaH, Mel H2N COZEt N 2) SnCl2 2H20 COCEt The

et hyl ester of 5-nitroindole-2-carboxylic acid (0.300
w@2002/08861mol ) was di ssol ved 10 in anhydrous BIVFCAB004/000018

-) and NaH (0.078 g, 60%281.92 mol ) was added. The

reaction was stirred at RT for 20 mn, then Mel (160

pL, 2.56 mmol) was added and stirring was conti nued

for 3 h. The reaction was quenched with the addition

of aqueous NaHCO3 (-1 % while stirring vigorously.

The brown solid fornmed (0.096 g)~owas filtered and

dried in air overnight. 15 The jethyl nitro

derivative (196 ng, 0.79 nmol9 s then dissolved in

DVF (4 ni), H2O (400 pL) and ?%Z%WO (888 ng, 3.95

mol ) were added, and the e wags stirred at 60 C

for 3 h. The mixture was ther tioned bet ween 10%

aqueous NaHCO3 and Et OAc and sfirred vigorously. The

aqueous | ayer was re- extrac with EtOAc and the

conmbi ned Et CAc | ayers were washed with brine, dried 20

ovely 1150 I -6~

Fes A o AR ST el 2B S Hdole 6

usi egrbioxylates i on Et OAc/ hexane as the eluent, to

g)t(’taeﬁh@ lrlicﬂ)% %&%ﬁ%%% @dﬂioeg deyyi Mﬁ%l W%q(x?v])aNe{gQ)lss%ived in DMF
Bt 1¥B L9 PG NaHAR0 flooi diepaToion ) 529 .50 malyLfreawh s pedec.

- am | |
oo ShEE R et horh Riheiind M Bb@imalRdnionate (0102 9, 040

HATOIMPGAS easiyh)Iwagiasided png theqmixiyrer piredoverpight 2t ceanifemperature.
HZN ThesbiveAt wadB8 BEm&Ved uriger Phcuum and the residue purified by flash

chromatography on silica gel to give the N-alkylated indole (41 mg).

10  Methyl 1-(2-carboxy-ethyl)-3-cyclohexyl-2-furan-3-yl-1H-indole-6-carboxylate:
The tert-butyl ester from above (40 mg) was dissolved in DCM (1 mL) and TFA (2
mL) was added. The mixture was stirred for 1 h at room temperature after which
volatiles were removed under reduced pressure. The residue was co-evaporated
twice with DCM and used as such in the next step.

15  3-Cyclohexyl-2-furan-3-yl-1-(3-morpholin-4-yl-3-oxo-propyl)-1H-indole-6-
carboxylic acid:
The acid from above (18 mg, 0.046 mmol, 1 equiv.) was dissolved in DMSO (0.5 mL)
and HATU (26 mg, 0.062 mmol, 1.5 equiv.), DIEA (16 pL, 0.092 mmol, 2 equiv.) and
morpholine (8 L, 0.092 mmol, 2 equiv.) were added. The mixture was stirred for 3.5

20 h at room temperature (complete by HPLC). 5N NaOH (184 uL) was added and the

mixture stirred overnight at room temperature. The reaction was then quenched by -~ - -

addition of AcOH (100 yL) and the product isolated directly by preparative HPLC.
The title compound of example 17 was isolated as a brownish amorphous solid (1.2
mg).

25 '
EXAMPLE 18
1-(2-Benzenesulfonylamino-2-oxo-ethyl)-3-cyclohexyl-2-furan-3-yl-1H-indole-6-

carboxylic acid:



3) CH3CHO, NaCNBH3 4) DBU The 5-am noi ndol e
derivative of exanple 27 was coupled to
woRMaD6s3am no- (4- N- Boc- pi peri di nyl ) car boxyl i cremicd2004/000018
The Boc protecting group w9 renmoved with 25% TFA in
CH2Cl 2 in the usual way, and the product was then
dissolved in EtCH (6 nL). 5 AcCH (133 np),
acet al dehyde (33 ng, 0.74 mol) and NaCNBH3 (23ny,
0.37 mml) were added and the reaction m xture was
stirred at roomtenperatureifor 2 h. The reaction
m xture was concentrated *ermve nost of the
solvent, the residue was dPssol ved in Et OAc and
washed with saturated NaHOG8 &nd brine. The or gani c
| ayer was dried over anhydrg%rs\ l\/gSO4°and concentr at ed
to give the Nethyl 10 desvabtiweydsoan orange solid.
] 5 nm), DBU (113 ny,
0.74 mmol ) was added and the i xture was stirred at
roomtenperature for 30 m n. sol vent was
evaporated, the renmaining residue was dissolved in

Et O‘me%@@ Je'?@atﬂl"egﬁﬁké}nbl@%e(b ()‘5@%1 owashas!, Webbw%%ﬁa%ro@ésgﬁ'ed in
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er| gtlves of general fornulae I: Indole
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iﬁgﬂﬁtﬂ-(ﬁ{[ﬂ q6AMig ot N3 MOANENHL5 JHaREthaRoYI]-GARNOKH NGB &rylic acid
t exa
15, o ater BuCIREEIoYs T Sipubaindli s ecordig 5 i «

ani de bopgd forn ng procedurgs. famliar to those
skill ed @(\he art. o - —_—

EtOOC COOEt EtOOC COOEt . HOOC COOET

OO/\O l Oo/\o
~Na: —_— : -
/S!\/\OJ\N OFEt /Sl\/\oJ\H OH
H o o)
oo
Ny Q H
Ssio~ A N H
oy i
o} »Z o} 2
~ ' I \©\/YO\/
(@]

1,3-Dioxinane-5,5-dicarboxylic acid diethyl ester:

A 500 mL round-bottomed flask equipped with a reflux condenser was charged with
diethyl bis(hydroxymethyl)malonate (5.00 g, 22.7 mmol, 1.00 equiv.), 1,3,5-trioxane



Am de bond form ng reagents include but are not

limted to carbodiimdes (DCC, EDC), TBTU, HBTU, HATU
war@4B&B6Tl in the presence or absence of addi PCea2d4/000018

such as HOBt or HOAT. | ndold® carboxylic acids can al so

be activated for coupling by conversion to the

correspondi ng acid chloride, symetrical anhydride or

unsymet ri cal anhydri des using standard protocols

famliar to those skilled in the art of organic

cherd 69 gY45 ANBnkAURO0 B&UiRS, (1RAQ)- -E%B%Xulfo?ncaé“dldj(i:sm (10 55 g,
with amnes is generall carrled i n_sol vent

as TR mosk 280rAUINERI A metaqular ﬁleWFe(ZlQP D @&@ﬁtf@r%f%o mL.)

at wat; Iﬂ@érvadueaadm%é)mrwaueﬂua@d f&wtz M@bnlpldid bwm:p The

triet am_ ne, c]y hol | ne, 1 di ne and
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snd ;N §>tdﬁﬂﬁ Rporykibe (ﬂxol LM THR Iéﬁ#s a/mer@pamad érfiﬁfﬂh'eréiq%ous phase
protectin enalNns 1N e C
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Sy pRiad By badkvaReoorpne Eting Nexrne(E0AY 41D fodig the

r ph@bSIFEd‘]dIU)ta'n% reaonaté BY la)colotess oil (3.41 g, 65 %).
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car bwwéﬂnLCroaﬁd-@omﬁm@%gm m&r@%&ﬁgg{m&%&g@%w’% Frzrsnlabove (1.00

equl V4 1 gl eq ﬁ%ﬂﬁ %‘% IHW%' droxi (4 50 mL,

molS; AN U3, 39 yaroxiog

eun\ﬁt?)mmr d.0d ol Mweab adﬁe@%@tlﬁe?remmn@nﬂlxture was stirred at RT for 16

tri

acatie CrHiarair ok Thee Meth T PEhe scpshiy BT, gt o 12 using

16enmaquedusr 0 N(sm!rth Bydroxige &l EYOH @hils Nertiblg(dlin vaedo) Thasesulting

(conpr 18 SlBeRlkitied ib@lertip g Rl lliggpo (2 x50

t o me)t Tredn tbe thEf tibagquemas solatiomwvas broeghirtd 2tusing aqueous conc.
r 0 t [ . [ .

D& BT so0b Sk A BL BRI X L BrBinEonases

pr oovedel cembioed tdiied (MgBwafiliased afid cortbehtsated in vacuo. To give the

2§é?§¥£i?é8 EBWQ%OH%HINQé%%ﬁﬁ ~10 nHoId QSfﬂltﬁe 8&%%8613(&1}1& diacid as a

S were converted to the correspon
chl epiodesseit0.94@)200a NEgss was>@$¢®mzbemﬁxi@@m\8|thommrther

purification.
5-(2-Trimethylsilanyl-ethoxycarbonylamino)-1,3-dioxinane-5-carboxylic acid
ethyl ester:

25 In a 100 mL round-bottomed flask equipped with a reflux condenser was mixed the
above monoester (0.91 g, 4.31 mmol of monoacid, 1.00 equiv.) contaminated with
approximately 10 % of diacid, anhydrous toluene (20 mL) and triethylamine (TEA)
(750 L, 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-
(Trimethylsilyl)ethanol (680 ulL, 4.74 mmol, 1.10 equiv.) was added drop wise and
the reaction mixture was stirred at 110 °C. After 24 h, the reaction was judged to be
complete. The reaction mixture was then diluted with EtOAc (50 mL) and washed
successively with water (25 mL), aqueous 1.0 N HCI and sat. aqueous sodium

35  carbonate. The organic layer was then dried (MgSO,), filtered and concentrated in



coupl ed to various sul fonam des in the presence of

DVAP and an organi c base such as triethylam ne, DI EA,
wokovmbssbmor phol i ne and the Iike. Alternativel RCT/CA2004/000018

carboxylic acid was activat¥dad using am de bond form ng

agents such as carbodiimdes (DCC, EDC), TBTU, HATU

and the like and treated with sulfonamdes 5 in the

presence of DMAP. Sul fonam des were either from

conmerci al sources or prepared fromthe correspondi ng

sul fuabyd. ThBlcAIdedfsteAMdvaR Rl buried @Ff flasATBrtbMatdyraphy (eluting
di oxane. 0 OH, The fol |l owi ng exa e serves to )
il LE&X?%?/E@IAL&W he %Yeof@é%S'%S?M‘%?-”P?tﬁipmtﬁﬁ?d ggino esteras a
4- Brc@rme&éiﬂ(o[gi-?:,mlqgjjexyl -2-furan-3-yl-1-(2-norpholin
-4-vy] -2%on- etﬁiﬂg Q 15# . I . s
i ndor@-Bimethyisdanirrs)exvesebonylaaino drmstioyinang-Jecarboxylic acid:
%- %ﬂ%b%@_ﬂﬂon‘ﬁaﬁdgéwzﬁmgl T.@1 ﬁ‘ﬁTdTPT.D@@hlhiﬁ') évﬁy ldisdol0&®net5 mL of a
yl) .- [ - 6-car bo C ride: e .
WA L M masd anigfopodbehoed feds @ausars. 10 N Sodum
equih\yc(:ljr)dox}gai’go.lslefﬁm_elgcﬁwninbl, I5Hquﬁlw5) deds)théﬂﬂ ddddd; ac@ herhixture was
was 0 y_oxal. of, i 323 pL, 3.7
o<t B F (o ol REBie) TP FONCPS e S vacuo and the
t enpesidicawas digsdladd ihelichigeomethan®@0dnmL uMHe brgadttushede was washed
ressure and resi du -evaporated tw ce wth DCM
i L3P PRGT O adE D BT Rl Bl S g oloa bnase was
chl dacklexivadedbitadioeidroasetara @26 miL). Orpbeit layas 2€re combined,
used,.di.r i t . . . . .
2 B RER0B, Rl o Elop B pareouo moe oo dasiangrnis 2 whit
- 4- ybarR (486omet 8dyYo).- 1 H-
i nd 507 Via] 2 | ) n Lfo ] de: h [
T ARSI oy TRt o
18I ssuéthadoylh-adiid)-gH2nyl])acaylit acid ethyl ester:
4- br, n f | am 0. 0205, 0..085 [, .1.2
¢ BRI AT a0 o08 PR OR s avoe
2. 180.660igy0.)1 7 amdol P-4 @ntd®irmantate @/036Q, 20MEBHIBATU (0.098 g,
PCT/ 0 . ] wer d
PCTEAEAR BB 2 Bl BB 0Bt o
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 MgSQO,, 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)-acrylic acid
ethyl ester:
Deprotection of the SEM carbamate from above was carried out with TFA-DCM in
the usual manner.
30
EXAMPLE 20
General procedure for coupling a,a-disubstituted amino acids to aromatic
amines:

Ethyl (E)-3-[4-(2-amino-2-methyl-propanoylamino)-phenyl]-acrylate:



tenperature (conplete by HPLC). DCM was then

evaporated in air and the residue re-dissolved in
wOrMBD06B6TL). The title conpound of exanpl e 30PE@EEA2004/000018

isolated directly by prep&ative HPLC as a |ight

yel | ow powder (27 ng). 5 EXAMPLE 31

N-{1-[ 3- Cycl ohexyl - 2-furan-3-yl - 1- (2- nor phol i n-4-yl -

oxo-ethyl)-1 Hindol e-6-yl]- nethanoyl}-N nethyl

-benzenes ul fonam de: 10 The N nethyl acyl suI f onam de

of exanple 31 was prepa d fromthe acHpm ori de

descri bed in exanple 3 N- met hyI benzeul f onam de

usi ng the procggure of _exanp exa EXAMPLE 32 I1®POEt

3- Cycl ohexy|B,®- T&A%4N- 3- yd;- 1- (2N i'n-4- yl.5.4- 0X0- et

hyl)-1Hindol e-6- carboxyfic aC|Cd' acetyl-a de: -

Acetam de (9 ng, 0.152 mmol, 1.38 equiv.) was

di ssolved in THE (2 nL) and NaH (60 % oil dispersion,

8 nmg, 0.2 mol 1H81 equiv.) was added. The m xture

was 20 stirre nandthe acid chloride of

exanple 30 (0.0 , 1L equiv.) in THE (1

nm.) was added. The reactlon mxture was then stirred

f or Adaptingtthe pmcedmrermecrﬂiedrb@rE((SohJ;ﬂ’eMaa dhal. TOG). LeTht999, 1, 1157),

di d h
e rAT R PSP g et Ve oin reshop il ety pryprice
evapydrathlondeof2- oXatzelchmﬂnee(th 30meler4f ethe)erbsdisdedan MeCN (150

e 5 h BRod R HehleBoRo (4580 2 inaRRS 9 UBRbin hias

of eddeqonh@nemrtms Tbbt@mmgdnwsanmre was elirretl f922,4 hg} room

Nt Ryt ans AR PARACE AT qd ferEolbs Bpey ana the

H nu:@@m{gn was stlrred for48 h at room temperature. The deSIred aC|d chlorlde

hydrochloride was collected by filiration, washed with MeCN and dried under
10  vacuum. Other a,a-disubstituted amino acid chloride hydrochlorides can be prepared
in an analogous fashion starting from the corresponding amino acid (e.g. 1-
aminocyclobutanecarboxylic acid, 1-aminocyclopentanecarboxylic acid, 1-
aminocyclohexanecarboxylic acid and the like).
The acid chloride (12.778 g, 80 mmol, 1.4 equivalent) was suspended in DCM (200
15  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 stirred for 3.5 h at room temperature. The reaction was then poured into a
mixture of 1N NaOH (25 mL) and saturated aqueous NaHCO; (100 mL) and
extracted with EtOAc. The organic phase was washed with aqueous NaHCO3, 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)-methanoyl]-amino}-phenyl)-acrylate:



5 Using the sane series of reactions described in
exanple 2 but starting fromindole 5- carboxylic acid,

WO b@4633bE conpound of exanpl e 33 was obt ai nedPCTA%004/000018
compound is a starting matBrial for the synthesis of
conmpounds according to the general fornula 1.4,
wher eby the nmethods as descri bed herei nbefore, e.g. 4
to 8 and/or in conbination wth 9 to 32, can be
enpl oyed in an anal ogous nmanner. 10 EXAMPLE 34
2-(1-An1no-cycLobutyI)-S-nEthyI-benzofuran 5- carbo yli

c acid g(&hyl agher HO{)%(I]\/E COsAVR, 0OME
m:\/)bﬁmg BP%EéoI ved ﬂ‘?o‘bl\/ﬁg%ggog ﬁ ; and (”%Z\é% 4. 19

g, 175 mmol) was added. The mi xture was stirxed for 30
mn and crotyl bromod 85% 16 47 rrL 160%{?) was
added dr¥%Rti se over AR RIS g @D

suspensi on vvaé"eé'l\r/\r%d“for 4 hHe&Tt /BE%om t enper & u | L

was then poured into DCM and the sol ution washed w th COOEt

wat gfietR1d, ﬁé&d&utaﬂ@@ucg%&ﬁ&é (2@60 §0160 M%I)%m (&66lg, 100

evapor at ed to a Ed ['ow oil consi sti ngf
i  CHPQ) WererraBxeridn RO €100 mly) foe2 he Afiencaclipg fq @pm tgpwRrature,

st aRgiafigs derd RMBVEE TREEENIR dré&ufd éncpﬁfatréélﬁué’ partltloned between
cryst allized. The supernatant was decanted and

2 S GATHGE Tr HRREREEasieNHaNE SN BOGp G eine, and dried
PCT/oCéﬂ@@ébQ OR8H8val %%e%b&\éhﬂ%d%?re@u@e@ﬁre%&ﬁe §é fROnonoester

ether as white crystals. The above material (10.30 g,
SOm?ﬁIa)C"?ﬁé@éyd‘é%gt%"/ay'ﬁldésk heated to 230 Cin a

sanq‘hbaﬁ&ho@&@r trbm amelé (31d; 48 §, saaﬁmat)l Ere 4. 0mL2%00maltand

that |pﬁw Sigoastp oryl azu?e (DIQPA% (bf 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 °C for an additional hour.
Trimethylsilylethanol (9.94 g, 100 mmol) was added in one portion and the mixture
refluxed for 48 h. Toluene was then removed under reduced pressure and the
residue dissolved in DCM. The solution was washed with water and brine and.dried
over MgSQ,. Concentfation under reduced pressure gave a dark oil which was

15  purified by passage through a pad of silica gel usihg 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 aqueous phase was washed with Et,O 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% aqueous citric
acid (2 x 25 mL) and saturated aqueous NaHCOj3 (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



was then brought back to roomtenperature and the
resulting waxy solid used 5 without purification in

W0 b@4/063867 st ep. The rearranged phenol from aborer/CA008000018
g, 48.5 mml) was dissol vetB4in MeOH and the sol ution
cooled to -78 Cin a dry ice - acetone bath. Ozone was
bubbl ed through the solution until conplete
di sappearance of starting material (TLC). Di nethyl
sulfide (7 nmL) was then added dropwi se at -78 C and
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crud t which consists of a m xture of al dehyde
and | actol was obtained as a mlky oil (9.9 g). 15
“The ude oduct from above (9.9 g, 48 mmol) was

sus H'EbE 85% phosphoric acid (40 nL) and heated
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-78 C. A ut Lon i thiumdiisopr am de DA

o RS Tangs FREFBLHN henSEre R0 & ABNeRindEninaota pressure

dr orawdsblm @gielue WasrdisgsolvAl treDMBD. STHer salutignfnzs h’&%tem' to, 140 °C and

oo P BREw e i L TR i QN0FE EBAR s come

r eadd ramm ’te'mﬁem‘cerevmsi delgassadaritheld,, bod powethohéniper @heipecipitate
nd WM.t I X

1\% t ﬁ&@p%%%llt%ﬁg%s%{@%igﬁa%ﬁ %gﬁghe(\g@rz%eg %?Lﬂ% ?oq 16 hours to

( Na2Sedhe cirdeidfaroiadidemitriginifdnzis kstecas a yellavgsaipgh(9.06m). The solid

So' B BSLMVIGnERI (15 sy WABRES OB1E T8 ) 60 aaae
al c@hdlthe reanticibvixiurg vag8egted 3o GEfluxddryd kovds. sDH sotwinivaas
( 1. chﬁcé?ﬂr.agezj tmjngv t%f %@[ﬁgr%ddllk%dgg@ I":')’tO(A%%QW sa}urated

e mxture coo )
2fnolapueRis Naldeds weg pdﬂ@bsl@wlezr The miiture wasesticied IfonRP mimt e organic

Was | dyvefus @x@é@e& \Wﬂq bmexbﬂéc?o%tr Idhh§dtodd N and evaporated to

tenperature for e reaction mxture
di | gnegss under reduced pressure. The residue was purlfled by flash column

chromatography (using 50% to 70% EtOAc in hexane) to give the diamino
intermediate as a yellow solid (1.03 g).

25 A portion of the 3,4-diaminocinnamate ester (186 mg, 0.970 mmol) and N-Boc-1-
aminocyclopentane-1-carboxylic acid (222 mg, 0.970 mmol) were coupled in the
presence of HATU / DIEA (in the usual way) and the amide product formed was
dehydrated by heating at 65 °C in a solution of acetic acid (4 mL). The reaction
residue was purified by reversed HPLC to give the N-Boc protected (Z)-3-[2-(1-

30 amino-cyclopentyl)-1H-benzoimidazol-5-ylJ-acrylic acid ethyl ester.

The Boc protecting group was removed with 4N HCI in dioxane in the usual way to



35 with CHCl 3, washed with saturated aqueous NaHCO3
and dried (MgSO). Renoval WO 2004/ 065367

wEROas3604/ 000018 145 of ' sol vents under reduP€dCA2004/000018
pressure gave a anber oil t3%at was purified by flash
chromat ogr aphy on silica-gel using 5% Et QAc i n hexane
as eluent. The desired azide was obtained as a clear
oil (882 ng). The azide from above (880 ngy) was
hydrogenated (1 atmH2) in MeOH over 5% 5 Lindlar
cat fisl)-832- 61-%%0 @Efbﬁént&% HlgznzbiRfddz8I05L00-bOMIid\&Sd ethyl ester as
j udged conpl et e )S LC. enoval of the catal yst by
fil YRR BRMRE0 &¥Dvent under reduced pressure gave the
desired am ne derivative of exanple 34 (785 ng) as a
coI orless oiI: ES-Ms: mz 243 (M NH2). 10 EXAWPLE 35

FEXAWPLE 23

/ém n@nmmbyts;d:am&GCquE)em@m%x%e&rben IL\)lni/IEphﬁﬂﬂbal@aWoyl]-
]- acryllc acild eth ester Tol SO2 To

N~~ o dige=terthox OH Tol SO2 N COOEt Tol SC2 N

COCEt HO Tols2 \COOEt N-15 | ndol e 6-carboxyglic,acid
(10.00 g, 62)@0 was esterified by refl uxi /k
over ni ght xture of MeOH (200 ni) c&nc
H2SO4 (1 nd) After 6th‘:f;l{gam'f°ﬁ'é“af“étﬁctl on’, pi xfure was

pour ed i ntoN\sat. aqueous d ext kg

Et OAc. 'The &d'ract was washed with aqueous

twice and water. Dryi na TWE?&) and =
N-Fmoc-(3-N-Boc)-(S)-cucurbitine (0.495 g, 1.09 mmol), ethyl 4-aminocinnamate
(0.300 g, 1.57 mmol), HOAt (0.224, 1.65 mmol) and HATU (0.626 g, 1.65 mmol)

10  were dissolved in DMF (7 mL). To this mixture, 2,4,6-collidine (0.435 mL, 3.30

mmol) was added and the solution was stirred at room temperature for 2 days. The

COOEt

reaction mixture was poured into EtOAc (100 mL) and the solution washed
successively with 10% aqueous citric acid (2 x 25 mL), saturated aqueous NaHCQO;
(25 mL) and brine (25 mL), and dried over anhydrous MgSO,. The solvent was
15  removed under reduced pressure and the residue was dissolved in CH,Cl,, DBU
(0.658 mL, 4.4 mmol) was added and the reaction mixture was stirred at room
temperature for 15 hours.
The reaction mixture was poured into EtOAc (100 mL) and the solution washed
successively with saturated aqueous NaHCO; (2 x 25 mL) and brine (25 mL), and
20  dried over anhydrous MgSO,. The solvent was removed under reduced pressure
and the residue was purified by flash column chromatography (40% to 70% EtOAc in
hexane) to give the product shown above as a white solid (0.234 mg).

EXAMPLE 24
25  Ethyl (E)-3-(4-{[1-(3-amino-piperidin-3-yl)-methanoyl]-amino}-phenyl)-acrylate:

N/Boc
{ H
N
HZN \©\/\
= TCOOEt

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



renmoval of volatiles gave the desired nethyl ester as

a brown oil (10.4 g). 20 The ester from above (10.40
wW@200826336D] ) was di ssolved in DVF (80 nml) and PEECA2004/000018

solution cooled in ice. Soteum Hydri de (60% oi |

di spersion, 2.852 g, 71.3 mmol) 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
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dro nd the m x 30 mn at -78 C
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oi | '

4-(4-Ethoxycarbonyl-thlazol-z-yl)-phenyl-ammonium chloride:

HN " Bogo  BOoHNS O " 1)CHLi"  BocHN . ”
——— N -
( ]\Br . Br 2) n-BuLi Cl

3) B(OEY), B(OH), 1) Pd(PPhy), HN ‘
4) HCI Na,CO; (2M)
— N
Br/YCOOEt 2) Hel I )—cokt
EtO,C Et0,C
° N (CH,),CONO s
3/3
HN=( _— NS Ny
CuBr,
NH, HBr Br

25  para-Bromoaniline (13.0 g, 76 mmol) and Boc,O (19.8 g, 91 mmol) were dissolved in
toluene (380 mL) and stirred at 70 °C for 15 h. The reaction mixture was cooled to
RT, evaporated to dryness, re-dissolved in EtOAc and washed with 0.1M HCl and

brine. The organic solution was dried over anhydrous MgSO,, evaporated to



20 The al cohol from above (0.870 g, 2.34 mml) was
di ssolved in DCM (20 nL) and

wda 2d04M63367 s(acet yl oxy- 1, | -di hydro- 1, 2- benzodi orRGI/€32(02/000018
H) - one (Dess-Martin perioti7nane) (1.060 g, 2.50nmol)
was added. The m xture was stirred at room
tenperature for 3 h, quenched wi th aqueous NaHCO3 an d
extracted with Et OAc. The extract was washed with
brine, dried (MJSO4) and concentrated to give the 25
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WO %ﬂoﬂ! 81%r P& W@@ébRﬁQﬁ%ﬂadd%g sat d’ﬁé%cadu@ous layer. The

hexane as el uent, to esire
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ne (180 ng) was ad m xture
Bas E&Q @ OamLBO he gaprbinest grgaipic bayar&wefduﬂﬁapvifr%@WPus MgSO.,

of ﬁﬁéﬁ@laﬁd %énééh%%qg R thE ﬂ%’@éa'r%@nét@%?ﬂ%ﬂﬁndﬁh@ﬁﬂboron|c acid
HPLC (42 . This am ne was coupled in the usual

man@& @ Soid n@épe carboxylic acid derivative to give
fi nahidupdd (‘7'600@’ S08irBsI) Qﬁ&é‘ﬂﬁﬁ%o%firyﬁrb‘\%té\MmWL @@Ujmmol) were

ester protecting grouyps
bt AN eRs 6 00r & Tal i T 20RO it Eop R atire the
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EXAMREadifed slowly (over a period of 20 mln) 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 overlavnh‘yd_rous MgSO,4
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 a de-gassed solution of the bromothiazole product (230 mg, 0.97 mmol), the
boronic acid derivative from above (230 mg, 0.97 mmol) and aqueous Na>COs; (2M,
3 mL) in DME (3mL), a catalytic amount of Pd(PPhz), (56 mg, 0.042 mmol) was
added and the reaction mixture was stirred at 80 °C under argon for 20 h. The
reaction mixture was then cooled to RT, diluted with EtOAc and extracted with brine,

35 aqueous NaHCO; (2 x) and brine. The organic layer was dried over anhydrous



15 3-(4- Am no- 2- et hoxy- phenyl )-acrylic acid

nmet hyl -ester O2N-,OEt 2N CEt 0 O O OEt ~ri /\ ~ CE t
w200%/065367 -- - 1l | OMe Oi i OB HOO PCT/CA2004/000018

2- Et hoxy-4-nitrobenzoic acid (1.56 g; 7.38 mml) was

di ssolved in nmethanol (15 nL) and the resulting

solution stirred at 0C. A solution of diazonethane in

ethyl ether was slowy added until the yellow col or

persisted and was stirred for a further 20 mn. 20 The

sol WsG, amfdbnedrﬁwcﬁib&ﬁyﬁsés.aﬂ‘ﬁ@ carbbhatdesdtaypro@sdt ffas asolated

a pale yello SO|Id . t.) ' was used
i © RoBE taeleliam g loaps gl heionolt ERo Byare: 160 mg
( 1. G@le@imllﬁe thrﬁmeﬁdeIWSaxdtr@ma/\ﬁﬁb isBlatbdyafted rarenal affitle Boc
olution co .- 78 C un anltrogen
at mﬁ’é%ﬁ‘étpqg 9%%‘6‘?%’?&5@8%3'0@'195 thl umi num hydri de
|5n tetrahydrofuran (1 M 8 nL; 8 nmol) was added and
rﬁeg.}l on allowed to warmto anbi ent
. Two. addi tional portions of DIBAL-H were
add@thylIrs-ahirto-taethyl-Bhihdole-Zichrisdiydatel h and .a
further 1.5 h. 0.5 h after the |ast t|on t he
reacti o,Mas e -. to OC ariiiNaii NI :

sl oy add . So|§/@)eznt u I [ A
&* was ext rzﬁgf'giﬂgaﬂecph et hyl acet\ate

t he aqueous re&sid
(2 x 50 nmL) WD 2004/ 065367 PCT/ CA2004/ 000018 148
The ethyl ester of 5-nitroindole-2-carboxylic acid (0.300 g, 1.28 mmol) was dissolved

10  in anhydrous DMF (6 mL) and NaH (0.078 g, 60%, 1.92 mmol) was added. The
reaction was stirred at RT for 20 min, then Mel (160 uL, 2.56 mmol) was added and

stirring was continued for 3 h. The reaction was quenched with the addition of
aqueous NaHCOj; (~1%) while stirring vigorously. The brown solid fqrmed (0.096 g)
was filtered and dried in air overnight.

15 The N-methyl nitro derivative (196 mg, 0.79 mmol) was then dissolved in DMF (4
mL), H,O (400 pL) and SnCl,2H,0 (888 mg, 3.95 mmol) were added, and the
mixture was stirred at 60 °C for 3 h. The mixture was then partitioned between 10%
aqueous NaHCO; and EtOAc and stirred vigorously. The aqueous layer was re-
extracted with EtOAc and the combined EtOAc layers were washed with brine, dried

20 over anhydrous 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
25 Ethyl 5-{[1-(4-amino-1-ethyl-piperidin-4-yl)-methanoyl]—amino}-1-methyl—1H-

indole-2-carboxylate:



and washed with water (50 nL) and brine (50 nmL). The
conbi ned extracts were then dried over MgSM and
werapossted to afford the al cohol as a pal e yePdCD@A2004/000018
fibrous solid (1.40 g; qu#édt.) which was used as
such. A turbid solution of
1,1,1-tris(acetyl oxy-1, 1-di hydro- 1, 2- benzodi oxol - 3- (1
H)-one 5 (Dess-Martin periodinane) (2.32 g; 5.47 mol)
in dichloronethane (40 nL + 5 nL rinse) was added to
a stirred solution of the we al cohol (0.98 g; 4.97
mmol) in DCM (40 nl) and|the reaction stirred at
anbi ent tenperature under itrogen atnosphere.
After 4 h, saturated JCO1H) %I\IaZSZ(E/(l 1, 160

m.) was added and thgatd, nbag éuminkr red vi orously
until the phases were clear (ca. 0.5 h) e 10
organi c phase was sepguai.adaah,dipe aqueous qpase was
extral di chl or onet hane (50 ni),  ard_washeg
Wi th sat PRER (2150 nml). The* combi
organic p ase§ wer.e t e(g_l éHd gd%/ er MySO4 a%d
evaporated to yield t fiydecas a pal e yell ow
solid (960 ng; 99 % Whl chpwas used as such. Sodi um

hydri d 95% .
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0! i Msimilar reductive amination procedure was used to prepare other N-alkylated

pyrrolidine (e.g. cucurbitine) and piperidine derivatives. Alternatively, the reductive

amination can be performed as the last step on a fully assembled inhibitor.

EXAMPLE 29

25 General procedure for coupling amines to 6-indole carboxylic acids to give
amide derivatives of general formulae I:
Indole carboxylic acids were coupled to various amines (for example according to



Not e: the anal ogous net hoxy derivative was prepared in
the sane manner using comercially available
WQ@2000b838Y - 4- ni t robenzoi ¢ acid as starting nateecT/ah200¥0018
2004/ 065367 PCT/ CA2004/ 000008 149 EXAMPLE 37
3-(4,5-(c)iam no-2-al koxy-phenyl)-acrylic acid nethyl
esters 2N - OR 02N~,OR 0 O Ove O The procedures w ||
be illustrated for R = Et but simlar protocols can be
used to 5 prepare derivatives with other al koxy
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car Hnmplecyls ceg then kzezremonacd) uging tiee appdopriate prpdedisel The éollowing
(3. 8 arque%%n%smb%;aaeggec@#gfoﬁa@ YR i rBAGfhoes Ul L1 ng
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The indole carboxylic acid of example 9 (0.030 g, 0.069 mmol, 1 equiv.), the amine

20  of example 21 (0.044 g, 0.153 mmol, 2.2 equiv.) and TBTU (0.076 g, 0.24 mmol, 3.4
equi\).) were dissolved in DMSO (2 mL) and triethylamine (84 L, 0.6 mmol, 8.7
equiv.) was added. The mixture was stirred overnight at room temperature
(complete by HPLC). 3N NaOH (0.7 mL) was added and the mixture stirred at 50 °C
for 40 min (complete hydrolysis by HPLC). Acetic acid was added to neutralize the

25 reaction mixture and the product.was isolated directly by preparative HPLC as a
beige amorphous solid (19 mg).

EXAMPLE 30

General procedure for the preparation of indole 6-acylsulfonamide derivatives:

30 Indole carboxylic acids were converted to the corresponding acid chloride and .



whi ch solidified under high vacuum-(377 ng; 72 % . -
- - - 25 Such dianiline derivatives as described in
wo biog/oessanpl e coul d be converted to benzi m daerct/€A2004/000018
derivatives by coupling tol#dm no acid derivatives as
described in exanple 22 to prepare inhibitors.
EXAMPLE 38 30 3-(4Am no-2-al kyl -phenyl)-acrylic acid
.net hyl esters and 3-(4, 5-di am no- 2-
al kyl - phenyl )-acrylic acid nethyl esters Ove 02N Owe
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W tdioxaeagent s such as BBr3 and then converting the
phengl substituent to tlg corresponding triflate.
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react |)0rq or ganormet aI reents that wg

al kyl boroni c
es that woul d unde
cross-coupling under NO catalysis. In sone cases
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sequences described in p 'E\\l ous exarrpl es. EXAMPLE 39
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3-Cyclohexyl-2-furan-3-yl-1-(2-morpholin-4-yl-2-oxo-ethyl)-1 H-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 uL) was added followed by oxalyl chloride (323 uL, 3.7
mmol, 2 equi\/.). 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-yl-1-(2-morpholin-4-yl-2-oxo-ethyl)-1H-
indole-6-yl]-methanoyl}-benzenesulfonamide:

The acid chloride from above (0.032 g, 0.07 mmol, 1 equiv.) was dissolved in DCM
(2 mL) and 4-bromobenzenesulfonylamide (0.0205 g, 0.085 mmol, 1.2 equiv.) was
25 added. Triethylamine (21 uL, 0.15 mmol, 2.16 equiv.) and DMAP (0.018 g, 0.147
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suspended in MOH (150 nL) and thionyl chloride
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The m xture was heated overnight at 70 C. After
cool | - ] r : :
OO0, 1 Sl B Rt M R A Gl
L) lerMprrakies (c@muiate by HPECHdDEM wamithed evepprated irgair gird the residue

The [ [ Eg:g/é

aqué%gls?gﬂgwgggg GJ V\h-gg t'ad e’ﬁ.g%digg)rexg'?ﬁre %?)tn\gésq%ggted
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di met hyl acetal (10.1 nlL, oZ5.6 mmol) was added. The

sol ution was cooled to KQ . N-chl orosucci ni m de

(10.10 g, 75.6 mol) was 18 added oig 6 portions over

30 minutes. Triethylanmine 1 ¢%. 6 Mol ) was

then added dropwi se ovef arﬁbl @er stirring
for an additional 15 m n, g cool i ng ath was
ought to reflux. After 5

renoved and the tenperature
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described in example 30 and N-methylbenzenesulfonamide using the procedure of

example 30.

EXAMPLE 32 ,
15 3-Cyclohexyl-2-furan-3-yl-1-(2-morpholin-4-yl-2-oxo-ethyl)-1H-indole-6-
carboxylic acid acetyl-amide:
)
-
}\\ 0o o
Q N

o

N N
o \ H

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 mixture 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 then stirred for 2 h at room
temperature (complete by TLC). The reaction was diluted with EtOAc and the
solution washed with 10 % aqueous HCI and dried (Na,SO,). After evaporation of
the solvent under reduced pressure, the residue was purified by flash

25  chromatography on silica gel using EtOAc as eluent. The title compound of example
32 was obtained as a white solid (24 mg).
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2M HClI (303 m -) was addedi43After stirring at RT for
1.5 h, the ether |ayer was separated and washed with
NaHCO3 solution (2 x 150 m-) and brine (250 nmL). The
ori ginal acidic aqueous phase was extracted with DCM
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2-(1 -Amino-cyclobutyl)-3-methyI-benzofuran-S—carboxyIic acid methyl

ester
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HO
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[] P ©
. ey — S
N3 COOMe H,N COOMg&

15 Methyl 4-hydroxybenzoate (20.00 g, 131 mmol) was dissolved in DMF (350 mL) and
K.COs (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 extract was

20  dried (MgSO,) 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



was renoved under reduced pressure and water (500 m -)
was added to the residue. Insoluble material was

wo eomwesseby filtration and the agueous phase WBGT/CA2004/000018
washed with TBME (200 nli). 14#he aqueous phase was
acidified to pH 4 with formc 20 acid to produce a
white precipitate that was collected by filtration,
washed with water and dried. The desired
cycl ohexenyl i ndol e was obtained (4.77 g, 89% . Steps
6- 8 pragled2ss §lob 8@ deliréx atiiel g whitsStrostalsd- 11:  as

d i bed i 4 d . 25

A hBeRovPala ARl 0. co BRI vaR pgRa %o § sk peaipria230C in 2

E)izll’\lléanhdébﬁh g]gd lﬂw(gbitéd ﬁmgsomm?r 2Bine Ca(tI]VEmNrng@Mb-\l;\ge material
o y ey e .

o ol thep IabShiPaLk foopmdeRR Rt S 8G0 4Te G RENG Y Told Used

di ssathuecuiificationtroihe nekt dtyp.and WO 2004/ 065367

PCT / 004/ 00

o eRlEroa Ao oM AoV 06 a5 oty T tisidhlp MeOH
to laeﬂ Ithﬁ(scﬂutnbnd:bnbﬂh(yl-?ﬁﬂd iateedr{ ice5- axdeforike tath.nBkone2was bubbled
"o Mlpkar' B8 POt AP B S leatact= o S B thefar i),

di r‘rﬁlmyﬂhslusluﬁaeeﬁ (6.0 wais Xhexeadsled dilewisandt 7 8 C rmngtthe mixture stirred
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by Tk I
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a voradwst whict? oonsigts offd mlxtlsrelmtaid@hydm@ouactgt\e@rs Wtalhed as a milky
NEOd"gglglg%oand stirred with ammoni um hydr oxi de (300

mn. MeOH was renpved under reduced
16r eé’ Saceudgrifodusd fromsabgye (LR or 4% mawp!1wes sugieehdes im&8 %( phosphoric

X 4ggldm mL Qﬁd ﬁéétéa% 508S fd/?@:‘éhﬁ?l aWbF Whieh 'ar@/ﬂqlt(a%gﬁ)d B?ehpltated
and dried Sa%?dgd enoval of volatiles gave t

desiWWaar @pd@k)&a yaf thspalid|coflected lyy filtratigne ohe: mqtﬁ@al was then
felst %rsssxw@anm@v\% dndWasBed With 48tufdibd a¥i@sousNIHISS, 4 Water. The

solu%gr? wgs drled (MgSO,) and concentrated to yield a residue that was purified by
20 flash chromatography on silica gel using 10% EtOAc — hexanes as eluent. The
desired benzofuran derivative was obtained (2.39 g).
The benzofuran derivative from above (2.20 g, 11.6 mmol) was dissolved in 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. After
25  stirring 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,SQ,). Purification by flash
chromatography on silica gel using 25% EtOAc in hexanes gave the desired
30  cyclobutyl carbinol (1.39 g) as a clear gum.
The alcohol from above (1.38 g, 5.3 mmol) and sodium azide (1.105 g, 17 mmol)
were suspended in CHCI; (30 mL) and the mixture cooled in ice. TFA (1.695 mL, 22
mmol) was added dropwise over 10 min, the cooling bath was removed and the
mixture stirred at room temperature for 20 min. The reaction mixture was diluted
35 with CHCl;, washed with saturated aqueous NaHCO; and dried (MgSO,). Removal
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and the solution cooled to -3 C. Conc. HNG3 (51 nlL)
worm4aciied dropwi se over 1.5 h keepi ng the i nteecrah2a$000018
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(i n‘? ¥ihal tenperature: 49 C, a 30 second portion of

hydssgat ne (18.5 g) was added dropwi se and the m xture

stirred overnight at 49 C Evapor(,lg@ed sol vent waso,
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stirring%o h. The reaction rrixture s t hen brought
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filtered ust or washings. Thé./ \ e was

evapor at ed &4 Ss under reducegh pressure and the

resi due purlfl ed by flash chromatogr h%{_ Sil&‘i ca iaht
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Pr eXi s weX daBh& with@dRols NBHCO; twice and water. Drying (MgSO4) and
removal of volatiles gave the desired methyl ester as a brown oil (10.4 9).

20  The ester from above (10.40 g, 62 mmol) was dissolved in DMF (80 mL) and the
solution cooled in ice. Sodium Hydride (60% oil dispersion, 2.852 g, 71.3 mmol) was
added in small portions and the mixture was stirred at room temperature for 40 min.
The reaction mixture was brought back to 0 °C and para-toluenesulfonyl chloride
(14.49 g, 76 mmol) was added. The mixture was stirred for 2 h at room temperature.

25 The reaction mixture was then diluted with EtOAc, washed consecutively with 10%
citric acid (2 X), NaHCO; (2 X) and brine. After drying (MgSOa), removal of solvent
gave a beige residue that was triturated twice with ether — hexanes (7.7 g).
Concentration of mother liquors and trituration of the residue with MeOH gave an
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representative procedure th&t can be applied to

anal ogs with other am de substituents: the

met hoxyi ndol e (30 ng) was dissolved in DCM (1 m -) and

the solution was cooled in ice under a nitrogen

at nosphere. Boron tribromde (1 Min DCM 0.3 m-)

was r | ] Xt was stirred for 40
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f or d&8ired cyclobutyl carbinol was obtained as an oil (0.94 g).

20  The alcohol from above (0.870 g, 2.34 mmol) was dissolved in DCM (20 mL) and
1,1,1-tris(acetyloxy-1,1-dihydro-1,2-benzodioxol-3-(1H)-one (Dess;Martin
periodinane) (1.060 g, 2.50mmol) was added. The mixture was stirred at room
temperature for 3 h, quenched with aqueous NaHCO; an d exiracted with EtOAc.
The extract was washed with brine, dried (MgSO,) and concentrated to give the

25 desired aldehyde as an oil that was used directly in the next step.

The crude aldehyde (assume 2.34 mmol) from above was dissolved in DCM (20 mL)
and (carbethoxymethylene)triphenylphosphorane (0.871 g, 2.5 mmol) was added.
The mixture was refluxed for 4 h, concentrated and the product isolated by flash
chromatography on silica gel using 20-30% EtOAc in hexanes as eluent. The

30 desired cinnamate was obtained as a foam (0.400 g).

The cinnamate derivative from above (0.400 g, 0.9 mmol) was dissolved in CHCl;
(15 mL) and sodium azide (138 mg, 2.1 mmol) was added. TFA (0.39 mL, 5.1 mmol)
was added dropwise over 5 min and the mixture was then stirred at 60 °C for 4 h.
The reaction mixture was diluted with CHCI3, washed with aqueous NaHCO; and

35 dried (MgSO,). The product was purified by flash chromatography on silica gel using



10 min (TLC shows conpl ete conversion to the

di azonet hyl ketone). 48% HBr in water (3.50 n_, 31
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solution. A second portiom7of HBr (3.5 nL) was added

after 5 mn, the cooling bath was renoved and the

m xture stirred at RT overnight. Ether (250 m-) was

added and the solution washed with water (2 x 50 ni),

saturated NaHCO3 (50 nL) and brine (50 15 nmL). After
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evaporated to dryness under reduced pressure to give
t he b €8 am ne hydrochloride as a white solid (104
ng) after trituration with ether. W 2004/ 065367
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couphRd L0 depdol e derivadzhves wader standard

N OEt
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10 (2)-3-[ (1 0 o 0
m &g%tﬁéfy:-zg-gll{rto%gaz_o% S5EPYs 6788 Do) WE LG0T 3% Lhamol (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) waé 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 mmol) was added and
25 the reaction allowed to warm to ambient temperature. Two additional portions of
DIBAL-H were added in this way (7 and 10 mL) after 1 h and a further 1.5h. 0.5h
after the last addition, the reaction was cooled to 0°C and 1N HCI (25 mL) was slowly
added and the mixture stirred vigorously for 0.5 h. The organic solvents were then

evaporated and the aqueous residue was extracted with ethyl acetate (2 x 50 mL)
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18hl dHFd&0 mdebe mrmtmd ehpsripapacetats (9. 94@M48é nmolo adged

D) gvpvviddede uhbs %l%&é’é@at%%pﬁéré rrés‘%ﬂ’cm%‘(ﬁ érébﬁimv & mass which

roomtenperature, dil Utl on

was Fedd WPt e stifiedo lﬁ’sSCNéIHO@i tf@r@dﬁryﬁﬁérome@h@e (%Gq/mlg4 87 mmol) in

( My$HE) (7 YOk Bl ﬁﬁsé))\Wag tﬁéﬁ@iﬁ%@ dﬂéﬁﬁée Fe%gmﬁdﬁilﬂw a yellow colour and
pressure. The residue was dissolved in Ac

and StoWedisssluien ghihgetiesolid maes.cAtterthe agditior, mer reéefm Wigs allowed

200 td WaM fodmseithBeratuie. Aﬂé\c‘tﬂ Wﬁhéﬂ:lé&d}v 1Ral¥foh rﬁ&tﬂfr@@as
into water and basified to addition of sol

k2 ceiaPorgied i g RAlE el sel h Wen Slsatiasyitnetiy asete (2 x 50 mL)
Et OAGd washed with saturated NaHCO; (3 x 75 mL). The combined extracts were dried

over MgSO, and evaporated to afford the cinnamate ester as pale yellow solid
(1.212 g; 99 %) which was used without further purification.

25  The nitro cinnamate from above (0,300 g, 1.2 mmol) was suspended in EtOH (12
mL) and water (7.5 mL) and 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 (MgSQ,4). Removal of the |
solvent under reduced pressure gave the desired aniline as a yellow solid.

Note: the analogous methoxy derivative was prepared in the same manner using

commercially available 2-methoxy-4-nitrobenzoic acid as starting material.



washed with brine and dried (MgSH4). Renoval of the
sol vent gave a residue that 10 was purified by flash
wa@ booasosizeyr aphy on silica gel using 0 to 5% MeBEH/CA2004/000018
EtOAc to give the title cot#¥pound of exanple 43 (68
ng) . EXAMPLE 44 7- Met hoxy-1H-indol e-6-carboxylic acid
nmet hyl ester: OHW COOH ) COOWe step 1 Ove 15 step 4
COOve COOMe COOVEe Step 1: 4-methylsalicylic acid (32.1
g, 0.21 nol) and potassium carbonate (61.2 g, 0.44
ol kWG $pspended in acetone (300 nL) and the
m xture lbrought to reflux tenperature. D nethyl
sul Bd#.8-Riedino-g-alkndsphany))-awglicdddinebhghedterss within 1
h agdy stipgi ng continuedyquernight at reflux.

Addi 19 di met hyl sul f at & ) and 2Q pgt a8¥

car bon oN%™ 9) ﬁ%reoaq‘“@fl uxi ng L(ﬁ:@/\/\”om
addi ti onal 240h was requi Ted to conpl ete the

reaction.” The reaction m xture was then cooled to

r ooithe erasedereamdl kmidustratedionRe= Bbut similarrpinterolsycan be used to
kil bFe%taréJabrMéhJé% r@ﬁe&tﬁé} uio‘%g sifstilidpgs. The filtrate

was evapor at ed uced pressure and the oil
resilhe erth@r@thoawg@rm@@ cinpameleldefisaiyerargparesh ag desariaed tp example

ammBgiain My L. %hﬁ{ﬁ‘ol)(\%)s c‘%&ol\)’@ﬁn Zan@ider b€ acid (5.5 mL) at

mxture was stirred m nutes at room

t enPer and peasyiwp w&w& (25\%9 reePRE!)i added dnureriens Quee3 min. After

res BCﬂMﬁ the ﬁ*ééuﬂfr‘@%mﬁ/& w Sdirh wad3Ulowtd to'?\né#rﬁ’\@ta@ﬁbnent
200 ml). The organi ¢ phase was separated and wash

: ed
((7\4 t FEreRaralEre g \eﬁ'ﬁ @wred(tmézs%mtrogm amﬂsghﬁr@n Adter g Wethe reaction
et hgas gaM@d toh@e ) reslititgr ity RlIed prEslietd. @Scethe ice had

é/te lelam%w OI sn \A}at;%tonl\ggtséd uﬁ’%geddér{dev(\:/etxslh%dlsgvérgletlnl*?eesx&wth
distilled water. Air drying overnight afforded the dinitrocinnamate as a pale yellow,
chalky solid (661 mg; 93 %) which was used without further purification.

15  The dinitrocinnamate (657 mg; 2.22 mmol) was dissolved/suspended in ethanol /
water (1:1; 40 mL) resulting in a yellow suspension which was stirred vigorously at
ambient temperature. Potassium carbonate (3.06 g; 22.2 mmol) and sodium
hydrosulfite (3.86 g; 22.2 mmol) were successively added resulting immediately in a .
dark violet/green colour which quickly began to lighten to a pale orange. After 3 h,

20 the reaction was diluted with water (20 mL) and the ethanol evaporated. The
aqueous residue was 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 to prepare inhibitors.

EXAMPLE 38
30  3-(4-Amino-2-alkyl-phenyl)-acrylic acid methyl esters and 3-(4,5-diamino-2-
alkyl-phenyl)-acrylic acid methyl esters



step 2 -- Y step 3 Br W W O2N.,000M= Br W& WO
2004/ 065367 PCT/ CA2004/ 000018 158 Step 2: The ester
wo eoneisove (38.0 g, 0.21 nol) was di ssol ved i PCECA2004/000018
(250 m.) and bromne (37.80g, 0.23 nol, 1.1 equiv.)
was added dropwi se over 30 min with stirring at room
tenperature. After conpletion, the reaction m xture
was stirred for an additional hour, at which point
TLC anal ysis indicated conplete conversion. The 5

r eaciN.Qa~pIoXE Ur e was poo bo water (1 L),gnd sorjzl d
Na2CO3 5 gdded cautiousl i 1h st|+ﬁ—ﬂg>un?t|

m xture Was n€eR&tal . The of T-whi t®95t eC| p| tat e COOEt
formed was collected by filtration, er
and dried to give the desjyed brono rlvatlve (ﬁj

g). Step 3: The bromp deri'va e fromabove (44.5

0.17 nmol) was added in smal IX0ffoctdmens to condN

H2SO4 (170 nlL) and the m xture was stirred in an .

i ce- sal &, Jamf e, e, c, MdoaiPld, Syl ssol ved. Conc™" HNGg ™ cooet
(17 m) was then added dropvvl se over 20 mn and

st i Asiang skiad imthe @rtfveruldiecagrize. iroplaps ﬁb@ﬁrlvathsrréeseméed in

bat RyarhpRs @G%ﬁh'ﬁ%ﬂ@r&ﬁé@?kd&@%ro&ph%% Wdla @édidcﬁfjantﬁkyl alkenyl
ice-water (2 % and the precipitated IIowsolld

col lceakwdy! suRstitytent(agi B MaHet, Boving!, qaamémemr% by converting
wat gleh N@E@E%/ S&vELeOR ARG Plo tRE @bﬁesp@aﬁdlﬁé bBE&nol by cleaving the

dryi ng, esired nltro derivative was obtai ned as

an GHERYRKAGSIWITh reagends gych asip and thereopyeting thermhghe! substituent

abo‘f&th(e]c%ﬂe d_?hdlr@ tﬂﬂ’atgo thw\@ﬁla@b%éﬂlthé%cbé Lﬁhe@l‘eﬁ sﬁxﬁ@t@ates ina
acetal (151.

m) nol
equu\’é”f}fy E@&@@dn?’f%' RHRYZ5E ?SérFOUPHf}Qereﬁ?@&na r"\éth\ﬁé%anometa”'c
heateshents t&éﬂﬂ&z@a@wmp&%rcem@nwfqn@trmbfécfa@éﬁ@haw T%bll'l alkyl

BonBUPOIHRL SO e st Bindiis Bra st psakanyiie ssiporoni

vol atidl e al@mpmemnw;ﬁm derhative® t?@t vgaurceur@daﬂ%gro@@b@mﬁg under
reS| ye rit ratl n r.o er t
de SI 8 tg&gl& ﬁég%{ge F%%?s F)gs? gr \(u? ﬁ'&)substltuent %e fw%er

elaborated (e.g. the double bond can be converted to a cyclopropane ring using a

cyclopropanating reagent known to people skilled in the art)
15  Once the alkyl groub has been infroduced, the intermediates can then be elaborated

to inhibitors following synthetic sequences described in previous examples.

EXAMPLE 39
1-Carboxymethyl-3-cyclohexyl-2-furan-3-yl-7-methyl-1H-indole-6-carboxylic
20 acid methyl ester



Step 5: The enam ne from above (72.0 g, 0.20 nol) was

di ssolved in a mxture of THE (600 nL) and MeOH (600
workgo4/0d336¢7 dar k red sol uti on was heated to 30 CQrerdA2@%/000018

Raney- Ni ckel (18 g) was adtfdd to the sol ution.

Hydrazi ne hydrate (11.6 g, 0.23 nol, 1.15 equiv) was

t hen added dropwi se over 30 m n. The reaction

tenperature was increased to 50 C and a second

portion of hydrazine hydrate (11.6 g, 0.23 nol, 1.15

.equiv.) was added over 3Q mn. After stirring

over, i ght 0 C addgitilonglyoldaney- | CHe

hydiay %SFﬁa (Jqq'ﬁ Sosk "ol , LAY

added 30 aftg51st|r' ag for gtheo at 50 C, step3

the reacti on was judged conplete by TLC. SV ter
cooling, the catalyst was renoved by filtration
througlhapad of celite and the filtrate was |
zd e OOWhe dark b

5 (3 L)y—and the

washed Wfh water 45 L), 10% HC (159PP ane
(706MAL) . After drying (Na2SO4), rem)val of
gave the desired 35 bronoindole derivative as a brown

Step 6%\ . ndqg
was di gsol ved J_n_tlbmr(

.3 —

(]_ 06 step 10

f ol | owediby 10% P

g) . m xture was red under hydrogepn (B5 psi)
“until conpletijgn of theTeaction (7 h). e—cat al yst
was then reno by filtration and volatiles renoved
under redyCeéd; 5 pressure. The residm@Hwas dissolved in
Et OAc_(70 )_acmbiche sol ution was 10% HCI

( 30001 ))—qat (350 mL), NaHGes, (3% @ ®brine.
The §of utijon>nas dri esibp(1Na2 ncentrat ed

under reduced pressure to give the desired indole as
pwn solid (25 g). Thi )dol e derivatives
was saponi fied under standard coheéi'tions and

o 028 Pt B 268 470 o8 S ML epencec i

2-( M@mmgﬁom)dnutwba.yl @hlﬁﬁdél@%?&ﬂhm B4 MBS Wazadded

I?||2§| I'Op(\:N?‘Sregg%lé’lﬁ Ctél aCI d dé%rets%bg t79 d\l' Afte(r:%ﬂ%g to RT, volatiles

5 . were removed under reduced pressure and the residue triturated with ether (150
mL). The solid was filtered off and dried (18.36 g). The solid was suspended in
DCM (600 mL) and saturated aqueous NaHCO; (250 mL) was added. After stirring
for 15 minutes, the organic layer was separated and washed successively with
NaHCO; soldtion (2 x 250 mL), water (250 mL) and brine (250 mL). The solution

10  was dried (Na;SO,), filtered and evaporated to dryness to give the desired aniline
(14.8 g, 90% yield).
Steps 2 and 3: the ester from above (12.50 g, 75.6 mmol) was dissolved in DCM
(190 mL) and methylthioaldehyde dimethyl acetal (10.1 mL, 75.6 mmol) was added.
The solution was cooled to -30 °C. N-chlorosuccinimide (10.10 g, 75.6 mmol) was

15  added in 6 portions over 30 minutes. Triethylamine (10.6 mL, 75.6 mmol) was then
added dropwise over 10 min and after stirring for an additional 15 min, the cooling
bath was removed and the temperature brought to reflux. After 5 h, the reaction

mixture was cooled to RT and evaporated to dryness. The residue was dissolved in



[ 151 I HN- ,COOVe HN. _ ,COOMe 02N' v -QOwve COOWE

Ove Met hyl 2-net hoxy-5-nitrobenzoate (6.21 g, 29.4
wonok)eisas suspended in MeOH (100 nl-) and 20PET/CA2004/000018
Pd(COH) 2/ C (500 ng) was add&®. The m xture was stirred
under a hydrogen atnosphere (1 atm) for 18 h. The

catal yst was renoved by filtration and the sol vent
evapor at ed under reduced pressure (5.256 g). 20 The
aniline from above (5.23 g) was dissolved in THE (50

m - éthér“%@ 3 Ifd %Wér (288 mLﬁm%%d%d WafeARHeR: at_HTefor 1.5, the

m xture was stirred overn roomtenperature.

whi etbeslaygrevasi senaigied @r@sﬂnw i\l e@s seleipndde 150 nrIL) and brine

r essyQ o\t
?TB%EB nﬁ’l_d Ghe o\\t@n&%dﬂﬂ@é&ue&ug rphasecb\é&t&?/ Fgﬁlﬁd W@(Q%Q (2 x 100 mL)

( 108ndibp exvms wageer as ahgvg anpiHers eayprined wih thedirstipiher phase.
stifpe gorﬁ@iﬁe@ﬁr%%qﬂz' dh'a@é@%el%rﬂr@GQNblﬁ)ggn@ @J/é;%rated to cri]ryness and

col | ected tration. product was washed w t

hexHianaiagelgLITiag mhﬂae%hrchrwte@rzp@ on §ifsgR 4FDe 58@7 hexane in
Pab@ﬁ?&@éb@@cqgéﬁle tﬂe@@esﬁ’r@%@b{hwﬂ&hyﬁﬂﬁd&e Ger\Iﬂt-l)'e W Q).

diluted with wat cool ed

ani Pleget: the &wraﬁfawénct%e @9@ S@PV%VQ?S %ad%’ﬁd‘l mm%\%awﬁ%qw in

andabdHuteEXOM (2201 Y SRARARSY-REkeNFRa-Ni) (§25 lg)ewawddwt %‘ter stirring
bath. The reactjon m . xtu

18 cedUT G 317 GOOURL POt R D rias o AcaC af SBG Grsuged for an

was a@dlildr%@ﬂ@ ehnrbyTrﬁe e i m@,fntma hd thé filtateadvaporatedirtd dryness to
dried in %k%gge g llid (5.907 g) was shown by

1H ﬂll\’/?{ﬂ?eo ‘??Hﬁg '@Ple Jni xture of conpounds.
Ext SﬁﬁptsI50ﬂh@fndbbfesaﬂlﬂleﬁuabdvel(4.0afgezf hromol ey dissdlidal in a mixture of

<ottt rievaten 8B R sOufly B P ] ey B an e
18 hr atatregtiapd gt °Gfdri2da (g;eilohexamtgleqni%giv%nd)lm EHiet. I was
" SoRtg 5T Srapita VR T BIY A oAbl AR ER i R meor
di ssmak verdoved uRdEr (€80cer Preaside bhe watdr ($0mL) wapadded tn the residue.

I ce. Iné dl?bqgﬁ}a?qu?wé re]nl\;oﬁlemby fiﬁl%ﬁgn gﬁrglthe eﬁqu@gﬁg Ht‘?és%%ai:) then

and 's© ,
washed with TBME (200 mL). The aqueous phase was acidified to pH 4 with formic

20 acid to produce a white precipitate that was collected by filtration, washed with water
and dried. The desired cyclohexenylindole was obtained (4.77 g, 89%).
Steps 6-8: as described in example 2.

Steps 9-11: as described in examples 4 and 6..

25 EXAMPLE 40
1-Carboxymethyl-3-cyclohexyl-2-furan-3-yl-5-methoxy-1H-indole-6-carboxylic

acid methyl ester
cooH____ COOMe COOMe O,N COOMe
Q- L, — X
step 1 , step 2 OMe  step3 \Iil X OMe
<COOH
H N COOMe
N COOMe —> =
— —_— o7 \
step 4 OMe > OMe

O

Step 1: 4-methylsalicylic acid (100 g, 0.66 mol) was dissolved in acetone (1 L) and



but oxi de (6.414 g, 66.7 mmol, 5 equivalents) were

added in two portions at a 3.5 h interval. Stirring
W@Rooro06i3s1 enper at ure was continued for an addi PCDOAR002000018

h after the second additi 3. THE was evaporated under

reduced pressure and water (100 nL) 15 was added. The

deep red solution was washed with TBME (100 nl). The

aqueous phase was acidified with conc. HCl and

extracted wwth EtQAc (2 x 100 nL). The conbi ned

or gRHCO; @RV Igadi6g Ml &5 églied v@e@daam hepdriaise d hieonigtuckawss heated
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twi foe 3@inin. MeOHl wa cemavedamdet fedncecopraesise (aad sheprgeidue extracted

%% % ?%sk %b'(? @%STﬁ{gﬂra@t %ﬁé’gr\égﬁeadn\g.t@’ﬁ% ng%@@ PnL?a}]d dried
st i fNa8Cay dRemgtal olivalrilesigavethe desited moedist g2 yelimyeoil (119 g).
gglt %{télbg’% tg%getrr Igtsgl déb?gggpﬁi $%.44d rh&lﬂv'ag Egﬁggd % flask cooled in

ryness. e resi
di sénst Vg ester magaissalyed ireonsot:f @ oR00adHaad e ?rplutlon cooled to -3

aquegugoha S, B1dhori&thda M ové?qr@l"{ﬁée[ﬁﬁ the lnternal

sol vents gave 4 sol 'd that was suspended i n
1AL) termﬁfawéea@r@an@ 8 °60 Thefiesrbadlp was remeyedaqddhe mturﬁéﬂﬂﬁd at RT

hexagie 3RS ThE %bcﬁbr?mlﬂur@%%out"éﬂ 6\)&? ldé%dsaqlb\%di Rﬁsté’rﬁtﬂovernlght.
the recipitated material was. coll ected oé’)( ltratio

@ PregiRiterEotid Wes sakeciatbffiration wastpdyyith wafer and ded. The
d' arl’ﬂd?@naﬂ vagpafmsenythitubasn gt)orr\/\@& rbtRS| wRd flagh edhéPlraphy on

nm.) and the solution 35 coole
1- ASllIEREGIEP SBRATGEVNe ERFiEH Rﬂ%dWHP@&q?'BﬁtrP&@ep‘?r%‘ﬂ)‘é?-ed
20Si BgeP3:STHe hitd ¥Er #8RYEHNNE 365 7 BT L8R N4 LAHEEbRed IGDMF (322

por (TaAa Gl SSTHR L D, TP BoINNER g AP pver 10 min.

Wg:rJI MRE nhigturennas t&@r@@hl toat 1B € fangh @ddmmad b9\Tecm| D reaction mixture

Addi ti ona acid c an

o s 0l i Rirchod Vol kst e VRS e 2%due was co-

ev ama;airatéd uwide with @M edd priterasudneitreatterio Gite(s30talrbf 90.02 g (95%
xture heated to 80 C for 3 h.

2Phe yPegcg(?? h&nd%ﬁ{r%fﬁ?aémv\ﬁge%%w%d to room tenperature
and Step 4: The enamine from step 3 (90.02 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 stirring for 1h (internal temperature: 49 °C), a

30 second portion of hydrazine (18.5 g) was added dropwise and the mixture stirred
overnight at 49 °C. Evaporated solvent was replenished and Raney-nickel (6.3 g)
and hydrazine (18.5 g) were again added followed by another portion of hydrazine
(18.5 g) after stirring for an additional 3 h. After stirring at 54 °C overnight, the
reaction was completed by addition of a last portion of Raney-nickel (6.3 g) and

35 hydrazine (36 mL) and stirring 20 h. The reaction mixture was then brought back to



vol ati | es evaporated under reduced pressure. The

resi due was dissolved in water (100 m-) and solid
wWOH@0Es39ms added in portions until a pH of 8 RMEECA2004/000018

reached. The product was t##en extracted with Et OAc (3

x 100 nL), dried (Na2SO4) and concentrated to

dryness. The residue was purified by flash

chr omat ography on silica 10 gel using O to 15% EtOH in

Et OAc as eluent. The title conpound of exanple 45 was

obt RirRad fisred ugMgD PaVElarashihge5 Toe filtEdAMEE Evabbrated to dryness
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f or géInRingi2-80% EAOAL H DEMegaelnatt. The desiepiinddle sra€obtaings! (41.1 g).
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conpounds of the invention were tested for inhibitory

activity against polio virus RNA dependent RNA
pol gxemaexttand cal f t hynus DNA dependent.

RNA
pol rase in the rmat. ' ' L g
o et e e TR R ot G PR ot S plpficin-1
pol y)=imap1HdAdoleicarbopykicacidf the HCV NS5B
pol ynerase as is described 25 in W 03/010141 In
Tabl e to 8 below, the f owi ng ranges applly;’ | C50:
A=10WmM1 M B =1 M200 n and C < 200 nM
2004/ og%%? PCT/ CA2004/ 000018~ 162 TABLE 1
wher ei is C'-cycl oal kyl d the index n is gi®ven
in the table: Opd. Ranj| C50M z}#( MrH) 4 1001068408537 _ §

I
1002-- \ | g dDIe - = = N OMe o
0/ NI D o oH
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This is a representative procedure that can be applied to analogs with other amide
substituents: the methoxyindole (30 mg) was dissolved in DCM (1 mL) and the
solution was cooled in ice under a nitrogen atmosphere. Boron tribromide (1M in
DCM, 0.3 mL) was added drbpwise and the mixture was stirred for 40 min at 0 °C
15  and then 30 min at RT. The reaction was then quenched by addition of ice, diluted
with DCM and neutralized by addition of solid NaHCOs. The organic phase was
separated and dried (MgSO,). Evaporation of the solvent under reduced pressure
gave the desired phenol derivative as a yellow solid (21 mg) that was saponified to
give the title compound of example 41 under standard conditions. Alternatively, the
20 intermediate phenolic ester can be alkylated under standard conditions (e.g. NaH in

DMF) to produce various ether derivatives (e.g. with tert-butyl bromoacetate)

EXAMPLE 42
1-(2-Methyl-thiazol-4-yl)-cyclobutylamine hydrochloride
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Step 1: The starting protected amino acid was obtained using a similar procedure to
that described in example 21 but using benzyl alcohol instead of trimethylsilyl ethanol
in the curtius rearrangement. The acid (7.48 g, 30mmol) was dissolved in THF (50
mL) and the solution cooled to -8 °C under a nitrogen atmosphere. N-
Methyimorpholine (3.63 mL, 33 mmol) was added dropwise followed by
isobutylchloroformate (3.89 mL, 30 mmol). The suspension was stirred for 10 min
and filtered under nitrogen, keeping the filtrate at -8 °C. The solution was then
added to an excess ethereal diazomethane solution and the mixture stirred for 30
min (TLC shows complete conversion to the diazomethylketone). 48% HBr in water
(3.50 mL, 31 mmol) was then added dropwise over 5 min to the cold solution. A
second portion of HBr (3.5 mL) was added after 5 min, the cooling bath was
removed and the mixture stirred at RT overnight. Ether (250 mL) was added and the
solution washed with water (2 x 50 mAL), saturated NaHCOj3 (50 mL) and brine (50
mL). 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% yield)
was obtained as a white solid.

Step 2: The bromomethylketone from above (228 mg, 0.7 mmol) and thioacetamide

(56.3 mg, 0.75 mmol) were heated to reflux in isopropano! (5 mL). After 1 h,the =™ =

reaction mixture was evaporated to dryness and the oily residue triturated with water
to give a white precipitate that was collected, washed with water and dried in vacuum
(185 mg, 87% yield).

Step 3: 10% Pd on charcoal (70 mg) was suspended in EtOH (5 mL) and the
protected thiazole derivative from above (180 mg) was added. Hydrochloric acid
was added fo 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.
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The amine hydrochloride was coupled to indole derivatives under standard
conditions.

Note: Analogous thiazole derivatives can be prepared in a similar way by using
differently substituted thioamide, thiourea or acylthiourea derivatives. In addition,

other protected amino acids can be used as starting materials in this sequence and

" converted to their respective bromo or chloromethylketones to be used in turn to

prepare various substituted thiazole derivatives.

EXAMPLE 43
(2)-3-[2-(1-Amino-cyclobutyl)-6-ethoxy-1-methyl-1H-benzimidazol-5-yl]-acrylic

acid methyl ester
. COOMe O,N X COOMe O,N . COOMe
0 — —
O,N OEt O,N OEt MeHN OEt

- HszCOOMe o Q_«choow(e

MeHN OEt HN /N OEt |
The 4-nitro-2-ethoxycinnamate (303 mg, 1.206 mmol), prepared as described in
example 36 was dissolved in concentrated sulfuric acid ( 3 mL) and the solution
cooled to 0 °C. Potassium nitrate (128 mg, 1.27 mmol) was added and the mixture
stirred for 3.5 h at room temperature. After completion, the reaction mixture was
poured over ice and the precipitated solid was collected by filtration. The crude
product was washed with water, dried under vacuum and used without purification in
the next step (390 mg).
The dinitro derivative from above (390 mg) was dissolved in THF (3 mL) and
methylamine in THF (3.02 mL of a 2M solution in THF) was added. After stirring for
30 min, volatiles were removed under reduced pressure and the orange solid used
as such in the next step.
The nitro arene from above was suspended in a mixture of EtOH (12 mL) and water
(12 mL) and K,COs3 (1.00 g, 6 equivalents ) was added followed by sodium
hydrosulfite (1.26 g, 6 equivalents). The mixture was stirred for 4 h at room
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
to 75% EtOAc in hexane) gave the desired diamine (162 mg).
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The dianiline from above (162 mg) was dissolved in acetonitrile (6 mL) and
aminocyclobutanecarboxyl chloride hydrochloride prepared as in example 20 (116
mg) was added. The mixture was stirred overnight at room temperature, diluted with
EtOAc and the solution washed with agueous NaHCO3 and brine. After drying
5 (MgSQ,), volatiles were removed under reduced pressure. The residue was

dissolved in AcOH (3 mL) and the solution heated to 80 °C for 1 h. After cooling to
room temperature, the reaction mixture was poured into water and basified to pH 9
by addition of solid K;COs. The organic phase was then extracted with EtOAc,
washed with brine and dried (MgS0O.). Removal of the solvent gave a residue that

10  was purified by flash chromatography on silica gel using 0 to 5% MeOH in EtOAc to
give the title compound of example 43 (68 mg).

EXAMPLE 44
‘7-Methoxy-1H-indole-6-carboxylic acid methyl ester:

OH OMe QMe OMe
/©/COOH COOMe COOMe ON COOMe
—_— > —_— —_——
step 1 step 2 step 3
Br Br
OMe OMe OMe
O,N COOMe N COOMe N Co0Me
- . . S
step 4 TN step 5 \ step 6 \

|
Br Br

15 .
Step 1: 4-methylsalicylic acid (32.1 g, 0.21 mol) and potassium carbonate (61.2 g,

- 0.44 mol) were suspended in acetone (300 mL) and the mixture brought to reflux
temperature. Dimethyl sulfate (66.5 g, 0.53 mol) was added dropwise within 1 h and
stirring continued overnight at reflux. Additional dimethylsulfate (30 mL) and

20  potassium carbonate (2 X 15 g) were added and refluxing for an additional 24 h was
required to complete the reaction. The reaction mixture was then cooled to room
temperature and inorganic salts removed by filtration using acetone for washings.
The filtrate 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,SQ,). 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.
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Step 2: The ester from above (38.0 g, 0.21 mol) was dissolved in AcOH (250 mL)
and bromine (37.2 g, 0.23 mol, 1.1 equiv.) was added dropwise over 30 min with
stirring at room temperature. After completion, the reaction mixture was stirred for
an additional hour, at which point TLC analysis indicated complete conversion. The
reaction mixture was poured into water (1 L) and solid Na,CO3; was added cautiously
with stirring until the mixture was neutral. The off-white precipitate that formed was
collected by filtration, washed with water and dried to give the desired bromo
derivative (47.2 g).

Step 3: The bromo derivative from above (44.5 g, 0.17 mol) was added in small
portions to conc. H,SO, (170 mL) and the mixture was stirred in an ice-salt bath until
all solids dissolved. Conc. HNO; (17 mL) was then added dropwise over 20 min and
stirring continued for an additional hour in the ice bath. The reaction mixture was
then slowly added to ice-water (2 L) and the precipitated yellow solid was collected
by filtration. The solid was washed with water, NaHCOj; solution and water again.
After drying, the desired nitro derivative was obtained as an orange solid (36.8 g).
Step 4: The product from above (129.0 g, 0.42 mol) was dissolved in DMF (400 mL)
and DMF-dimethyI acetal (151.6 g, 1.27 mol, 3 equiv.) was added in one portion.
The mixture was heated at 110-120 °C under an argon atmosphere until conversion
was judged complete by TLC (24 h). The reaction mixture was cooled to room
temperature and volatiles removed under vacuum to give a dark colored residue
(~180 g). Trituration from ether-THF gave the desired enamine as red crystals (72
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
Raney-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
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>SO,), removal of solvents gave the desired

bromoindole derivative as a brown solid (35 g).
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Step 6: The bromoindole derivative from above (35 g) was dissolved in MeOH (1 L)
and triethylamine (16.3 g, 1.2 equiv.) was added followed by 10% Pd/C (1.06 g).
The mixture was stirred under hydrogen (35 psi) until completion of the reaction (7
h). The catalyst was then removed by filtration and volatiles removed under reduced
pressure. The residue was dissolved in EtOAc (700 mL) and the solution washed
with 10% HCI (300mL), water (350 mL), NaHCO; (350 mL) and brine. The solution
was dried (Na,SO4) and concentrated under reduced pressure to give the desired
indole as a light brown solid (25 g).

This indole derivatives was saponified under standard conditions and elaborated to

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 '
O,N " _COOMe H,N COOMe AcHN COOMe
ot — T, — X
OMe OMe OMe
|

AcHN COOMe O._N COOH

O — T —
O,N OMe O,N OMe

| : \
HNKEECOOMe HILJQECOOMe Q_<N:©[C°°Me
— - . \
O,N OMe H,N OMe HN N 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 filtration and

the solvent evaporated under reduced pressure (5.256 g).

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-
butylmethyl ether (TBME, 20 mL) was added and while stirring, hexane (100 mL)
was added slowly. The suspension was then stirred for an additional 2h and the
solid collected by filtration. The product was washed with hexane and dried in air
(6.372 g).
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90% Nitric acid (9 mL) was diluted with water (9 mL) and cooled to 0 °C. The anilide
from above (5.905 g) was added in one portion and the mixture stirred for 30 min in
the ice-water bath. The reaction mixture was then added dropwise to ice-water (700
mL) and the precipitated yellow solid was collected by filtration, washed with water
and dried in air. The orange solid (5.907 g) was shown by 'H NMR to consist of a
2:1 mixture of compounds. Extraction of the aqueous filtrate from above with EtOAc
gave an additional 1 g of material that was combined with the first crop and purified
by flash chromatography on silica gel using 015% EtOAc in CHCI; as eluent. An
orange solid (4.11 g) was obtained (one isomer).

The nitroanilide from above (3.580 g) was dissolved in THF (50 mL) and the solution
cooled in ice. lodomethane (4.155 mL, 66.7 mmol, 5 equivalents) and sodium tert-
butoxide (6.414 g, 66.7 mmol, 5 equivalents) were added in two portions ata 3.5 h
interval. Stirring at room temperature was continued for an additional 20 h after the
second addition. THF was evaporated under reduced pressure and water (100 mL)
was added. The deep red solution was washed with TBME (100 mL). The aqueous
phase was acidified with conc. HCI and extracted with EtOAc (2 x 100 mL). The
combined organic extracts were dried and concentrated to a dark red powder (3.78
g) that was used directly in the next step.

The free carboxylic acid (3.75 g) was suspended in 8M HCI (100 mL) and the
mixture stirred at 100 °C for 8 h. After cooling to room temperature, volatiles were
evaporated under vacuum and the residue was co-evaporated 3 times with MeOH.
The residue was suspended again in MeoH (100 mL) and cooled in ice-water.
Thionyl chloride (5.10 mL, 5 equivalents) was added dropwise and the suspension
stirred at 65 °C for 4 h. Volatiles were removed under reduced pressure and the
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
(MgS0,). 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

cooled in ice. 1-Aminocyclobutyryl chloride hydrochloride prepared using a similar
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procedure as in example 20 (1.50 g) was added in 3 portions over a 1.5 h period.
The mixture was then warmed to room temperature and stirred overnight. Additional
acid chloride (0.50 g) was added and stirring continued for another 2 h. DCM was
evaporated under reduced pressure and AcOH (30 mL) was added and the mixture
heated to 80 °C for 3 h. The reaction mixture was cooled to room temperature and
volatiles evaporated under reduced pressure. The residue was dissolved in water
(100 mL) and solid NaAHCO3 was added in portions until a pH of 8 was reached. The
product was then extracted with EtOAc (3 x 100 mL), dried (Na,S0O,) and
concentrated to dryness. The residue was purified by flash chromatography on silica
gel using 0 to 15% EtOH in EtOAc as eluent. The title compound of example 45 was
obtained as a grey powder (1.05 g).

EXAMPLE 46

Inhibition of NS5B RNA dependent RNA polymerase activity

The compounds of the invention were tested for inhibitory activity against the
hepatitis C virus RNA dependant polymerase (NS5B), according to protocol
described in WO 03/010141

EXAMPLE 47

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 polymerase as is described
in WO 03/010141

In Tables 1 to 8 below, the following ranges apply:

ICs0: A=10 uM-1 uM; B =1 pM-200 nM; and C < 200 nM.
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7
A B!
N
\
1075 6 C 501.2
/—®~COOH
// . HN
o M




#(MrH) + 113060C521.4 ON N 11316C464.4 OC. ~
HN NH 1133N6HOB620. 2 Br COOH NH

11326C467. 3 60QZ/ o.

wa 1@4/06536% B539.3 N N N Br 1135----
Br WD 2004/ 065367 PCT/ CA200%/ 000018 180

6HOOC B568PGr/NA2(094M00018

Cpd. R? L ICso m/z
# (M+H)*
1076 (5 COOH C 565.3
Z
0 é
HN—
Oi/
N<
H NH
A
1077 é HN/§\ y _—GooH C 625.3
/ N—< >4
- HN
A0
1078 H B 573.3
N4<_:_>~No2 ,
Z ) HN
0 A0
1079 1T H?\l COOH C 625.3
N/ HN
Ao
1080 H C 639.3
7 COOH
HN
o
1081 (5 C - 570.3
7
N
1082 \ C | 4614
N\> A
.,
hs




Cpd. R2nLI C50nf z #( MrH) + 11366/ B484.3 N Br

1137----6B554.3 N i HOOC' N Br 1138----6/- COONB528. 3
WONR00B65BEBI- - - - 6HOOC- C583. 3 NN~ Br N 1140- - - - Bt4/BAZD4/B800018

NHOOC \ OH HN Br 1141----6H30C A\ B--654.3 ~" NNH \

| ~O BrHNNH  1142- - - - 6B406. 3

Cpd. R? n L ICso m/z
# (M+H)"*
1083 B 609.4
1084 Q B 432.3
N
A
1085 O B 446.3
' N
ps
1086 Q B 418.3
N
pe
1087 5 O B 432.3
N
A
1088 é 6 Q\ B 449.3
7 NH
0 / : pe
1089 (5 6 B 463.3
74
0 J ,
NH
e
1090 é 6 IOH C 425.3
72 -
N
o) / \ .
1091 Tt 6 O B 491.4-
p :
@ ey
o} \-




N WD 2004/ 065367 PCT/ CA2004/ 000018 181
Cpd. R2nLI C50nf z #( MkH) + 1143---- 6- - NA392. 2 N~
WA 14BEENH 0 1145-- -5 NH 114650 NH 0- N 1147 NSCIVCAB004/000018
11486 | N N J 11490 N NH217150 NH2 WD 2004/ 065367
PCT/ CA2004/ 000018 182 TABLE 2 Cpd. #RN2Rcl C50n1 z

Cpd. R? n L ICs m/z
# (M+H)*
1092 T 6 Q C 463.3
7
(5 —N
0 \
1093 =T 6 B 477 .4
@ LNQ
0 \
1094 é 6 D C 421.3
2 N
Y // \
1095 T 6 B 512.3
72
Y / ;
)
-
A
1096 é 6 HO C 480.3
Z \\\
o / C\>
N
L
1097 T 6 0 C 437.3
) )
Hj N
0 \
1098 é 6 O C 435.3
z
N
o) / M




(MtH) + 2001HC576. 3 2002H; - CH C514. 3 3 2003HC590. 3

2004Hs O c616. 2 2005H~- - CF3C568. 2 2006H0 - C634. 3 O-
wWQOO46B26. 3 2008HBr C656. 2 WO 2004/ 065367 PCT/CA2004/000018

PCT/ CA2004/ 000018 183 Cpd17s#RN2Rcl C50nT z ( M+H) +

2009HC606. 3 2010HC610.2 C 2011HC656.2 Br 2012H-

C610. 2 cl 2013HOCF3C660. 3 2014HFC612. 3 F 2015HC594. 3

Cpd. R? n L ICso m/z
# (M+H)*
1099 (5 6 COOH C 479.3
/ s
0 / N
e
1100 e 6 HQ C 451.3
%
N
¢
1101 (5 6 B 449.3
%
@ &
N
A
1102 Hj 6 HO C 479.4
%
o ?7
. N
pe
103| ;- |6 N C | 4863
< >
o /
N
M
1104 -1 61 - : C | 4784
& (O
0 \
1105 T 6 \ - B 486.3
N
e ass
5 ' /\
1106 T 6 B 409.3
Z /LH
/ e
o)




2016HC590. 3 2017HOC677. 3 Sa

N 2018H\ / NO2C621.3 WO

2004/ 065367 PCT/ CA2004/ 000018 184 Cpd. #RN2Rcl C50m z

w@ bookfpes3g019H Cl C610. 2 2020Hs c664. 3 F 2021HHPCHEEA2®4Mh0018
To 2022, HC590.3 2023CH3A59®. 3 2024HN\ C627. 3

2025HC632. 3 2026HC540. 2 2027HCF3C582. 2 2028H0-- (C636. 3
0 WD 2004/ 065367 PCT/ CA2004/ 000018 185 Cpd.
#RN2Rc| C50m z ( M+H) + 2029HBr
Cpd. R? L ICs0 m/z
# (M+H)"
1107 B \ B 4253
O L
o N
pe
1108| T /L )\ B | 451.4
< '
0 P
1109 e B 515.3
(5 Q
o N~ > CooH
A
1110 e C 424.3
O at '
N-N
0 J HO\
1111 T \N/ C 395.3
% M
fJ '
1112 e \ C 452.4
z ~ /\/N_
/ N
o) \.
1113] - 0 B | 4513
%j HN\/\Q
o J g
1114 — =N B 472.3
~
% N\
) >
o)
1115 é A 471.3
o J N
A




c728.0 C1 S cl 2030Hc-C650.1 S cl 2031Hcl C644.2 cl
2032HNB601. 2 2033HC628.2 N | N Cl 2034HC595.3 N | O

wWQoB56B8%4. 2 N~ N 2036HFC612. 2 F WO 2004/ 06536FCT/CA2004/000018
PCT/ CA2004/ 000018 186 Cpd177#RN2Rcl C50m z

Cpd. R? n L ICso m/z
# (M+H)*
1116 Hj 6 D C 504.4
2 N
- @
N
e
1117 (5 16 B 500.3
Z E]
o/
O
_NH
HN
| \ .
1118 Hj 8 L C 423.3
/ \N
b e
1119 6 HOOC C 453.3
74 N
O/ \-
1120 6 ~ 4 C 464 .4
Vi N
§§ D)
N
A
1121 6 / C 466.3
Vi O ~
fJ 3
. —
e
1122 (5 6 D—z‘ C | 4924
% N N~
o/ \ \




(M+H) + 2037HC c656.2 N S 2038H\
2039HNC627. 3 2040H C620. 3 0 2041HC608.3 N N 2042HN
W@BHB/083bY 2043HB702. 4 2044HC618. 3 WD 2004/ 065BGTCA2004/000018

"o C654.3

S 0

PCT/ CA2004/ 000018 187 Cpd178#RN2Rcl C50nT z ( M+H) +

2045H -- -CCI 3C616.1 TABLE 3 H N @ O
Cpd. R? L ICso m/z
# (M+H)*
1123 T (\_/Z B 465.3
%J N~ OH
o \
1124 (5 Oo— B 439.3
; §
S /} —N
A
1125 T C 478.4
e P ‘
/ N
: y
N
e
1126 é ~o C 494 .4
7
@ %
®
N
e
27| Lo C | 5353
7 ) 0”
o g
. HN .
\
1128 T HOM C 481.3
o .
1129 T \/‘/ C 481.3
(5 Hooc™ N
o \




5 wherein R3 is C'cycloal kyl and the index n is given
in the table: R3 Cpd. R2nLR\ b R8b QI C50nT z #~( MtH) +

W o@1HES3HC722. 3 N\ S NH2 3002-- -600r NHC7 36PdT/iA2004/000018
N 1s NH2 WO 2004/ 065367 PCI9CA2004/ 000018 188
Cpd. R2nLFt 7b R8b@2I C50n1 z ( M+H) + 300360C677.4  COOH
300460N-- i C548.3 H N 30056C0O0HC828. 4

Cpd. R? n L ICso m/z
# (M+H)"
1130 (5 6 ) C 521.4
z \NJ\\
S / / N\>
N
A
1131 Hj 6 \ C 464.4
N_
7
O /
N
p=
1132 (5 6 \N/ C 487.3
z
o / O.
_NH
HN
e
1133 6 HO B 620.2
NZ |
™
COOH
Br
NH
L
1134 6 \ B | 5393
: N
NZ | <\\>
I A
o\
Br ‘
1135 6 HOOC B 568.3
N7 | b
X N
X,
Br ’




HN OCOCH H N 30066NC691.5 -N ¢ I N N COOH 30076\

C703.5 N N COOH WO 2004/ 065367 PCT/ CA2004/ 000018 189
w@p@4BEIER7b R6bQ2I C50m z #( M+H) + 300860C674. 4P¢u/CAIH4/000018

30096C688.5 0 COOH 301050NGH60. 4 COOH

Cpd. R? n L ICso m/z
# (M+H)*
1136 T 6 - B | 4843
N/l ,\"
N
Br
1137 6 D B 554.3
NZ | HOOC" N
x ,—\’
Br
1138 6 \N/—COOH B 528.3
N/I X,
N
Br
1139 6 HOOC\\ C 583.3
NZ | N\>
X
N
Br \r
1140 6 H B 659.3
N*" | Hooc ) O
S
HN
Br \
1141 6 o - B 654.3
HOOC-—<:>-"-"\
NZ | NH
X 0
_NH
Br HN
1142 7 6 - B | 406.3
NZ | \
X




3011-- -5~- -C674.4 COOH 301260 COOH WD 2004/ 065367
PCT/ CA2004/ 000018 190 Cpd. R2nLR7b R8bQ2I C50nt z
W oIS36801360 COOH 30146  COOH 3015-- - 60PQI/O®BIH3/000018
COOH 3016- -6N OCH3 COOH BO176N 0\ OC2H5 NCOOH WD
2004/ 065367 PCT/ CA2004/ 000018 191 Cpd. R2nLR7b
R8bQ2I G501 z

Cpd. R? n L ICso m/z
# (M+H)*
1143 6 —H A 392.2
N \
NS
1144

1145 5
/NH
—N
A
1146 5 0
AN :
\ /NH
(@] ——w
1147 Ty 6 0\>
%N X
N \
1148 - 6 -
I \N /\(,
»
1149

1150




(MtH) + 30186 ONOC2H5 CH3 COCH 3019-- - 60 \ \ N

0~"OC2H5 F COOH 3020N60O~ NOC2H5 COOH TABLE 4 L R3
wok@res336R3 i s C, -cycloal kyl and the index n PGT/CA2004/000018

specified in the table: CptB2R2nLZI C50m z #( M+H) +

4001-- -6\A460.4 N)NH2 I | -C N WD 2004/ 065367

PCT/ CA2004/ 000018 192

"TABLE 2
0o

L/

N.

(0] (o]
0
o) N I ¢
Q?A -
RM2 0
Cpd. # RM? R® ICso m/z
(M+H)*
2001 H , C c | 5763
2002 H Lon, c | 5143
2003 H p c | 5903
2004 H : S cl C 616.2
; \/

2005 H R, c | 5682
2006 H - : c | 6343
0 o—

2007 H , . ~ c | 6263
2008 H , c | 6562




Cpd. R2nLZI C50M z #(MFH) + -- -\

--Y 40026 NoN-~

HNB610.5 N -O O 4003-- -6\ -- C599.4 NHN -O O
W@ 04406536y C653.5 HN ON bN - O O 4005-- -6N-- EBOTAZ00kM01S
183
Cpd. # RM? RC ICso m/z
| (M+H)*
2009 H , C C 606.3
i 0
! AN
2010 H , : - C 610.2
Cl
2011 H ‘ : C 656.2
Br
2012 H @ C 610.2
Cl
2013 H , C 660.3
: OCF3
2014 H F C 612.3
AF
2015 H , C 594.3
—<: >——F
2016 H _@ C 590.3
2017 H C 677.
S 0—/ °
N
2018 H , C 621.3




bN 40066--y 586.5 HN N -O 0 WD 2004/ 065367
PCT/ CA2004/ 000018 193 Cpd. R2nLZI C50m z #( M+H) +

wWd0440653660~-- ~ B540.5 HN 4008, 6- 06N-- Y BSI1HFCHCADG04/000018
4009-6\ --y B560.4 NHN NN 184 4010-- -6N~
Cpd. # RN? R® ICso m/z

(M+H)*

2019 H . C 610.2
: cl |
2020 H . [ C 664.3
F
2021 H H C 655.3
NYO
2022 | , H , C C | 590.3
2023 CH; , A 590.3
2024 H , C 627.3
N/
2025 H i C 632.3
2026 | H ] C | 5402
2027 H E ,CFy C 582.2
2028 H o C 636.3
o}
\




-- B560.4 ~ HN' OV/---N\ - ¢ 4011-- -6N HNB529.3 0
N 40126--6NOH B535.4 HN N 4013-- -6\ -- B583.4 NHN O
wW@d00Ws33604/ 065367 PCT/ CA2004/ 000018 194 Cpd. PCT/CA2004/000018

R2nLZI C5onf z #( MkH) + 4014- 185- 6N- -y B562. 4

de # RN2 Rc IC50 m/z
(M+H)"
2029 H Br C 728.0
Cl
H ~ .
, \ 3
Cl
2030 H s Cl C 650.1
; \ 3
Cl
2031 H Cl% C 644.2
Cl
N
2032 H \i\ B 601.2
2033 H C 628.2
: ~N
\ !
N\
Cl
2034 H C 595.3
1 \N
! \ (1)
S
2035 H NN C 634.2
E\ /f
2036 H F% C 612.2
F




HN " 0~ N O\

4015-- -6N HNB540.4 c N6/ N 4016-
-6\ --Y B554.4 NHN NUN 4017--6N0--Y B540.4 HN N\ N\

WO 2604/04388- - - 6N HNB540.4 ~ O PCT/CA2004/000018
186
Cpd. # RM2 RC ICso m/z
(M+H)"
2037 H Cl N C 656.2
C >\s
N
\—/
2038 H \__o C 654.3
o//Sz
2039 H , C 627.3
2 /i
\ N
2040 H / C 620.3
0
2041 H C 608.3
! XN
—\
N\
2042 H LN C | 656.3
A
2043 H B 702.4
2044 H E C 618.3




N N 40196\
~0 B521.4 ( O\\ WO 2004/ 065367

\ 6N~HN\

| B-521.4 ~~HN>(-OH N --

o 4020\

w3604/ 000018 195 Cpd. R2nLZI C50nT z #( MHPORCA2004/000018

4021--6N~ -- B539.4 ~HN ON187 4022-6CNf B557.3 HN F
Cpd. # RN R ICso m/z
' (M+H)"
2045 H r_ cl, C 616.1
TABLE 3
@]
L (0] R7b RSb
N
\ N H \Qz
R \ O
R3
wherein R® is C,-cycloalkyl and the index n is given in the table
Cpd. | R? n L R R® Q? ICso | miz
# T (M+H)*
3001 é 5 C\> hNH C | 7223
N /%
. N " .
\ o<
NY S
NH,
3002 é 6 63 l/\NH C | 7364
y <
\-J e
N\\j\/ S
NH,




4023-- -

6N HN B569. 4 ONHO

S

--V  402406N~

HNA567.4 ~ N " 4025- 6N-- B520.4 \HN O \ -Y
WA oRB06Bl-~ HNA553.4 N\ - | OH 4027--6NHN PCT/CA2004/000018
188
Cpd. | R? 'n L R R® Q? ICsp | miz
& “y (M+H)*
3003 <£F7 6 0 -y | C | 6774
N 3| L
N M
\ J | Q
COOH
3004 | T 6 | 0 H 7 C | 548.3
INICIES AR
0 e Y
3005 | - 6 COCH :><: -y C | 8284
\ (0]
COOH
H o)
H
;iN
A
3006 6 -5 C | 6915
e | K
= P (\\> <3
X N
je _
} . COOH
3007 6 \ C | 703.5
= P <i\> X ; y
X N :
A

/J¢/4::i>”

COOH




B547.4 6 ON WD 2004/ 065367 PCT/ CA2004/ 000018 196 Cpd.
R2nLZI C50m z #( MtH) + 4028-- -6\B463.3 NHNC 4029--

WO 800466B61. 4 NHN HO OH 4030-- -6N--Y C585.4 HAT/CR2000600018
4031-- -6\ .-Y B567.4 N-HN1§¥'O 4032-6--yC618. 3 ON

Cpd.| R? n L R R Q? ICso || Mz
# K (M+H)*
3008 6 O Q C | 6744
/]N N .
N pe
COOH
3000 | -1 6 O c | 6885
/ ’
| N S Z
N \. ~
COOH ‘
3010 | 17 | 5 O C | 8604
/|r\l N \Q,’I . '
S \ <
COOH
3011 | -1 5 O c | 6744
~ ..
| N S Z
N \. ~
COOH
3012 é 6.1 o,\>
N >/2
N N
\J \
COOH




HN ¢ N %65~0 NH2 4033-6\-YA567.3 ONHNS o
2004/ 065367 PCT/ CA2004/ 000018 197 Cpd. R2nLZI C50n z

(~/ N WO

W eMINSB674034- - -6\ HN, ~B503.3 N N 4035-- - 6\PET/CA2004/000018
B554. 4 NHN -- -\ - f 4086\ \ 6~~ HN
Cpd. | R? n L R R® ICsp | miz
# N (M+H)'
3013 6

3014

3015

3016

3017




B608. 4 ONN 40376\ - f A581.4 N~HN N 40386--6\/

B565.4 HN, (racemate) 40396N_ B553.4 HN ON 4040-- - 6Nc
WB5®4/04535N ONN WO 2004/ 065367 PCT/ CA2004/ 0000RBT/CAAB4/000018

Cpd. R2nLZI C50nf z #( M+H) + #041-6\ - ~ C617.4 NHN N

Cpd. R? L R?_ R® Q2 ICs, | miz
# "y (M+H)'
3018 | 1 \"
N N . Q /
\ d <y
N OC_H;
)8 o,
COOH
3019 - O\'> SZ
( XN \
o A OC,H,
__F
COOH
3020 J\ 0 . gz
y ) ,
U\] N \\ '/
X A OC,H,
COOH
TABLE 4
wherein R® is C,-cycloalkyl and the index n is specified in the table:
Cpd. R? L z ICsq | miz
# (M+H)
4001 \ “1 A 460.4
=~ N C\> NH,
AN | =N
e




O\ O 4042--6N.-Y C583.4 HN, N

HN,. N O 4044--

- 6\

--Y B .555.4 NHN N
WaEeEA5B6HNB570.3 0 O Q) 0 404660 HNB527.3 N PSI/CAR2OD000018

O 4043-6Nf C583. 4

2004/ 065367 PCT/ CA2004/ 000028 199 Cpd. R2nLZI C50m z

#( MtH) +
de. Rz n L IC50 m/z+
# (M+H)
4002 6 \ —--\‘ B 610.5
' AN Cj HN
N | N
pe
—0
4003 e 6 \ ———\' C 599.4
Gl
\ d \
A
—0
1 4004 é 6 O --—\‘ C 653.5
‘\ N HN
= @
N
A —0
4005 é 6 D C 607.5
X N
- @
N
ps
4006 T 16| C\> -?-\' - C | 586.5
HN
@ \
o M
—0




4047-60-- B526.3 HN O HN 404806N | \ A540.3 ~"
4049060HNCB450. 3 405060~--y B541.3 HNiN -Y 405160-HN
wW®200d/045367 O 4052 \ ~ 6- N~HN B528.3 40~ 0 0J - -RCT/CA2004/000018

40536- 06- _NHN 193

Cpd. R? n L z ICso | miz
@ (M+H)
4007 T 6 o B 540.5
\ o) r\,l\—
4008 é 6 \ | -y B 517.4
N HN
X
SEERE. O
\
4009 é 6 \ T B 560.4
N HN
X
SRS N/
B
4010 é 6 \ 1 B 560.4
N HN
X
» L}
\ /—N
4011 é 6 \ 1 B 529.3
N HN
AN
\ N
4012 é 6 \ -y OH B 535.4
N— __HN
N , ,
»: ) ﬁ
\
4013 é 6 \ ul B 583.4
N HN
X
»: L}
pe
0
o)




B485. 3 6// N WD 2004/ 065367 PCT/ CA2004/ 000018 200 Cpd.

R2nLZI C50m z #( M+H) + 4054-- - 6~N~ - f B484.3 \~ HN\
wWd0®58/065367 6N -Y B498.3 \~. HN 40566NYB408. 2 \PET/€ARNNT000018

O 4057-- -6'"N--y B499.3 HM40 I N 4058-- -6-N _- |

C498. 3 HN

Cpd. R? n L z ICso | miz
# (M+H)*
4014 T 6 \ --'\’ B 562.4
N HN .
AN
{? O
, N\ N/\
(o
4015| -1 6| |\ -y B | 540.4
N HN
AN
O ¢ N
\ R\
4016 é 6| |\ -1 B | 5544
N HN
N
\ 0 <\;> N\
\ | P
4017 . 6 \ --—\' B 540.4
N HN
AN
@ )
N 7%
\ \N
4018 Tt 6 \ ---\’ B 540.4
N HN
AN
O )
\ 7\
=N
14019 é 6 \ \ R "B | 5214 T
N HN OH
AN
» L:)
\
4020 é 6 \ ul / B 521.4
N HN (0]
AN
Ly LQ g




0 4059-- 6--N - ¢ C528.3 \~, HN, \ 00 -- - 40606NN
B621.4 H ON WD 2004/ 065367 PCT/ CA2004/ 000018 201

wW@pa4/068361.ZI C50n z #( M+H) + 40616- 6H B563. 3 N NeCONARED4/000018
bN 406260- ~HNC558. 3 195

Cpd. R? n L z ICs | miz_
# {(M+H)
4021 (% 6| \ -1 ' B | 5394
. N HN
N
. Q}
\
4022 é 6| |\ -y B | 557.3
N HN
N
» QD
\
F .
4023| 6| |\ 1 B | 569.4
N HN
N
@ | ) N
N HO
e
4024 é 6| |\ -y A | 567.4
N HN
N
L Q}
\
4025 é 6| |\ B | 5204
N HN
N )
| SHEERE. A
A N
4026| é le| -t A | 5534
N HN
N
» 1}
B
4027 | & 6| |\ - _on "B | 547.4
N HN
N
5118 | %




HO OH 406360-- B600.3 HN O -0 O- 40646--Y B572.3 HN

-0 OH 4065060--Y A540.2 HNQ__ - c 4066-- -60N~
w®@4a08/0835F WO 2004/ 065367 PCT/ CA2004/ 000018 2PCT1/Cpeio4/000018

R2nLZl C50m z 196

Cpd. R? n L z ICso | miz
# (M+H)
4028 6 \ \ B 463.3
o
{ ()
0 N
\
4029 ) \ - C 571.4
N
allol -
1Y) N
A
HO OH
4030 6 \ - C 585.4
N
al|o "
o N
A
' —0
OH
4031 6 V- “y B 567.4
N
AN \> HN
\ N
\‘ (@]
4032 6 \ C 618.3
N
6 S
o) N
pe
0;3\$O
NH,
4033 6 \ -7 A 567.3
N
G| o
0] N ©
A




#(MrH) + 4067-- -60H H C676.3 N- oNN ~ .Nb Al COOH
O~ ~N 40685NN C691.4 HN b Al COOH 406960 -- (" N
WEZ@3/0d5358 H ON N COOH PCT/CA2004/000018
197
Cpd. R? n L ICso | miz
# (M+H)
4034 . 6 \ \ B 503.3
oo~
o N
A
4035 T 6| \ -7 B | 554.4
N
N j HN
- y
. _N
4036 T 6 \ --'\' B 608.4
Ol
\ o) N N
Y gj
4037 T 6 \ ---\‘ A 581.4
Gl -
o N
A
4038 & 6| |\ B | 5654
N ;
N (\j ol
- . HN,, §
\.
’ (wracevmgte)_ )
4039 é 6 \ ___\. B 553.4
N
N (\\5 HN\p
\_{ Y
e
4040 T 6 \ —-‘\‘ B 554.4
\ ‘
N 3 HN
» '
N
A ]
=




407050~ N G662.3 NHHON N \ | Al COOH WO
2004/ 065367 PCT/ CA2004/ 000018 203 Cpd. R2nLZI C50n z

WarddeipsseD N 407106N H B542.2 ~I| -- 0~ N 4BTROADNOK000018
C547.3 ~.0 2 198
Cpd. R? n L z ICso | miz
# (M+H)
4041 6| \ T C |6174
O] -
\ J N
A
—5=0
o
4042 é 6| \ \ C |5834
N
N &3
| \ "
A
4043| 6| |\ C |5834
alld] -
\_J N
A
4044| 6| |\ B |5554
N N3 HN
\ 0 <\N | N
\ ¢ T)
N=
4045 6 &03 1 B |570.3
HN : ; o
é \
o \
0]
OJ
4046| T 6 &03 B |527.3
HN
é \
(0] \ ZN




NH O~ N 4073060 HB562.2 NO3 'VOCH O N-O 407406N
O OHB548.2 ~. 0O N 407506N H B536.3 ~.):~ OCH3 0~ --y
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5 The term Me denotes methyl and Ph denotes phenyl.
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--A731.5 NN H DbNS CH 7044C)3N--A615.5 N H
bN NO N H 70453HNC--A637.5 N N ~-o0 HO WO 2004/ 065367
wEOAEe3604/ 000018 231 Cpd.

230

Li zj R C50m z #( M+PE#/CA2004/000018

Cpd. L Z ICsy | miz
# (M+H)
7041 ! A 601.5
» S
T\, HO
7042 A 679.4
/
O -
A
7043 A 731.5
D
\ is o
7044 A 615.5
2 [
® N
y o—J\NJ
- H
7045 ; A 637.5
HN
»
Q
o]
HO




70463HNC- - A616.5 NO N H2 N 70473HNC--A645.5 NO O N
7048C) 3NA703.5 NHb NOHO O QO

7049N 3"~ NH

wW0e 208887367 H HO\ b N 7050N3: NH-A677.5 b N  PCT/CA2004/000018
231
Cpd. L z i ICs m/z
# (M:H)
7046 = - A 616.5
HN
LY
o)
N
A
7047 = - A 645.5
HN
o
e}
o Vi ;
N
A
7048 - A 703.5
o
pe
Z 0
HO
o)
7049 ] - A 637.5
"SNH
LY
N
R /\‘_. - N
7050 : - A 677.5
"SNH
» t>
O
N
ke




WD 2004/ 065367 PCT/ CA2004/ 000018 232 Cpd.

LI Zj Rl C50m z #( MrH)

7051IN3"NH --A643. 4

CF3 COON N

W@ o2MaEs367 NHAG09. 5 bN N N 70533 - - B656. 6 NNH PAQI/CA2004/000018

70543" NH- - A643.5 N HO bN @3®2055-- --- - - 3
r NNH- - A637.5 N- bN COCH
Cpd. L Z R ICs0 m/z
# ‘ (MrH)
7051| ; - 643.4
™SNH
Q ‘ CF,
N
pe
7052 ! - 609.5
N
» ™
b N>\JN
N
A
7053 ) - 656.6
A
7054 : - 643.5
TSNH
» ;
\- HO
- (o]
7055 i - 637.5
'\"\, COOH
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(MrH)  7056N3" NH- - A651.5 bN COOH 7057N 30--A681.5 b N

W@RD040EBMNE" NHZ- - A503. 3 N 70593--A591. 4 NNH C PCx/i8r004/000018

\NH 7060b3--0 --A699.4 O-233N Cl
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Cpd. L Y4 R ICs m/z
# (M:—H)
7056 ' - A 651.5
D PSNH
N
Q
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7057 . . A | 6815
EAN
ok
N
A
OH
7058 : - A 503.3
O TNH,
N
Q
e
7059 - A 591.4
SRIL
N
pe OH
7060 |- : - A . | 699.4
w
Q
e




Cpd. Li zj RI C50nf z #( M+ H) 7061N3HN N-- A718.5 bN
70623--A746.5 NH O NH ~ COOH 70633--y 0 --A643.3 u N

WoR0M4/080B67~~30H - N 706503NHSO2Ph- - N 706602 0HBCHCAROMD000018
2004/ 065367 PCT/ CA2004/ 0008848 235 Cpd. Li zj Rl C50nT z
#(MrH) 7067~20H30Ve N

de. L i Z j R IC50 m/z
# (M:-H)
7061 3 0O - - A 718.5
/ -
» W
O
>
7062 ' 3| -1 - - A 746.5
1% %8
SREES
N
A
74
COOH
7063 D 3 -};I/? - - A 643.3
é\) H =0
N
e
7064 o 3 | OH - -
y
e
7065 63 3 | NHSO,Ph - |-
N
A
7066 o 2 | OH 3 |OH
y
e




7068C020H30- CH2- Ph

"N 7069~~2NHSC2Ph30H N
7070C) 2NHSC2Ph30Me N 7071~2NHSO2Ph30- CH2- Ph N

WEOR2OIBEHAOH N 70730 20H40OME -
707520H4NHCOVE N WD 2004/ 085367 PCT/ CA2004/ 000018 236
m z Cpd.LZj RIC50(M H) #+ 707620401 N 707720H4F N

N 7074) 20H4NH2PCX/CAR004/000018

7078C) 20H4Me
de. L Z R |C5o mlz
# (M+H)
7067 O\> OH OMe
N
. /\'
7068 0\> OH O-CH-Ph
N
e
| 7069 0\> NHSO,Ph OH
N
e
7070 103 NHSO,Ph OMe
N
e
7071 03 NHSO.Ph O-CH,-Ph
N
e
7072 03 OH OH
N
e
7073 0\> OH OMe
N
e ) "
7074 03 OH NH,
N
e
7075 0\> OH NHCOMe
N
e




N 7079- ~2NHSC2Ph40H N 708002NHSC2Ph40ve N

70812NHSO2Ph4NH2 N 70822NHSO2Ph4NHCOVE N
WG OB306538NHSO2Ph4CI N 7084 2NHSO2Ph4F 0 N WO PCT/CA2004/000018
2004/ 065367 PCT/ CA2004/ 0008868 237 Cpd. LI Zj R C50m z

#(MrH) 70852NHSO2Ph4Me N 708620HIMe N 7087) 20HIOH C N
708820HLOMe N 7089020H1CI N

Cpd. L Z R ICso m/z
# (M+H)
7076 C3 OH cl
N
M
7077 03 OH F
N
A
7078 Cj OH Me
N
A
7079 03 NHSO,Ph OH
N
A
7080 03 NHSO,Ph OMe
i |
ps
7081 C3 NHSO,Ph NH,
N
A
7082 0\> NHSO.Ph NHCOMe
N
4”\"
7083 »03 NHSO,Ph Cl
N
ps
7084 Oj NHSO.Ph F
N
A




709020HLF  7091C) 20HLCOON N 709220HLCONH2 N
7093020HLCONHME N WD 2004/ 065367 PCT/ CA2004/ 000018
WQ@3®4GpsLi zj R C50m z (M- H)

70950- ~20H NH2 N 70962C0HINHCZONHVE N 7097020H1INME2 N
7098- ~20HLNHCOVE N 7099020H1INHCOCH2Ph N
7100- ~20HI NHCONH2 ~ 71010- ~2NHSO2Phl M2 N

71020 2NHSO2Ph10H

70940~ 20OH1CONHCHP@HYCA200M000018

Cpd. L Z R ICs m/z
i (M+H)
7085| 0 NHSO,Ph Me
7086 °\> OH Me
\
7087| 0 OH OH
Ly
7088| 0 OH OMe
oy
7089 0 OH cl
Yy
7090 o\> OH F
\.
7091 0 OH COOH
Yy
7092 o\> OH CONH,
N
A
7093 o OH CONHMe
oy




N WD 2004/ 065367 PCT/ CA2004/ 000018 239
Cpd. Li zj R C50m z #( MrH) 71032NHSO2Ph10MVe N
WO 1@4B63802Ph1CI N 71052NHS02PhI F N 71062 NHSORROILCEBI4A0018

71072NHSO2Ph1CONH2 N 7108%8~2NHSO2Ph1CONHWVE " N
71092NHSO2Ph1CONHCH2Ph - N 711002NHSC2Phl NH2 N

7111~2NHSO2Ph1INHCONHVE N WO 2004/ 065367

PCT/ CA2004/ 000018 240 Cpd. Li zj RI C50m z #( MrH)

71120 ~2NHSO2Ph1NMe2 N 7113- ~2NHSO2Ph1NHCOWE

Cpd. L i Z i R ICs5 m/z
# (M-:H)
7094 O\> 2 | OH 1 | CONHCH.Ph
N
A
7095 0\> 2 | OH 1 | NH,
N
A
7096 0\> 2 | OH 1 | NHCONHMe
L,
A
7097 03 2 | OH 1 | NMe;
N
A
7098 0\> 2 | OH 1 | NHCOMe
N
e
7099 0\> 2 | OH 1 | NHCOCH Ph
N
ps
7100 03 2 | OH 1 | NHCONH,
N
e ]
7101 0\> 2 | NHSO,Ph 1 | Me
N
A
7102 O'\> 2 { NHSO.Ph 1 | OH
N
A




N 71142NHSO2Ph1NHCOCH2Ph N 7115- ~2NHSO2Phl NHCONH2 N

TABLE 8 \/ Cpd.L--Z 8001 OH 80020\ 20H N WO

wQo406B6867 PCT/ CA2004/ 000018 241 Cpd.LZ 80PGMOK2M@M000018

8004, NOO N'I'S H 80050\\ //2391S NN H 80060s N H

de. L Z R IC50 mlz
# (MrH)
7103 03 NHSO,Ph OMe
N
e
7104 O\) NHSO,Ph cl
N
e
7105 &03 NHSO,Ph F
N
A
7106 03 NHSO,Ph COOH
N
-
7107 03 NHSO,Ph CONH,
N
e
7108 ‘03 NHSO,Ph CONHMe
N
e
7109 03 NHSO,Ph CONHCH,Ph
N
e
7110 03 NHSO,Ph NH,
N
A
7111 63 NHSO,Ph NHCONHMe
N
e
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di ast er eoi soner or tautomer of a

i soner,

W@ Q00p068367

t he ot he
C-at ons

enant i oner

r Bor Ais C, wherein

represents a doubl e bond and
C-atomand a NNatomrepresents a

represented by fornmula I:
J)IITM.z RB R3 (I) 5 wherep4®: either A or

single bond, 10 the

YO\\ ., Z BCT3pA2084/000018
Bis N and
bet ween two

bet ween a

group -C(=Y")-Z is covalently linked to either M or
M3,TM IS CR4a , N2 pr NMB, whenm nof Tinked to ;
(P97, i4 CRs,|i Wt i sZCRab, i5 and i R addi t i odCene )
or twé of the grodps|selected firom M, M2, MB and M4 *
may| al sq be N, wijth|the provigo that the group|M or
MB to which -C(=Y'])-Z Lpked i s C atom 20 Sp
IS a”s}?acer %Egup e E'b%&’}b rom] (Cﬂ@lfRSZ)kl-, wher ei n
k1l |i s1, Zors& 1, |R52 are independently H,
(C1.5) al kyl , '("\_CS_?) cycl oal kyl ar (CC1_3)al kyl -
(C3 7) cylcl oal Kyl , |or |R51 and R32 are coval ently|bonded
togerherf and _to the ¢carbon-atomio g!l 25 they are
attathkd to ?Egm d 3| NIiISGPhg g1 71 ,ﬁ;ﬂ‘ﬂ%d sat {r at ed
or 5, 6 lor @
N
A
7114 &03 2 | NHSO,Ph 1 | NHCOCH.Ph
. N
B
7115 Cj 2 | NHSO,Ph 1 | NHCONH,
N
e
TABLE 8
Cpd. | L Zz
#
8001 - “
\. OH
8002 o "’\'
4 b
N
e




menber ed unsaturated cyclic systemwhereby the 5, 6 or
7- menber ed WO 2004/ 065367 PCT/ CA2004/ 000018 243

W@ atdeize or unsaturated cyclic system may cOPCEICA2M4/000018
to 3 heteroatons selected24rom N, 0 or S; said al kyl,

cycl oal kyl, al kyl -cycl oal kyl or cyclic system bei ng
optionally substituted by hal ogen, hydroxy,
(C1_6) al koxy, cyano, am no, -NH(Cl4-alkyl) 5 and/or

-N(Cl--alkyl)2; Yis 0, S, NR' or CRI2R13, wherein

R11, R12, gdaré each independently defingd as R, 10
R13 may al soge COOR or SO2Rc; wherein Rc and each R
i's optionaldgp3substit d wth [R150; or both R12 and
R13 are cloval ently bohd togetlher and to fype
carbon-atjomto which they are jattached to forma 3,

4, 5, 6 or 7-nenbered s rated or 5, 6 15 or
7-menber ed unsat yrated\cyclic system whereby the 5, 6
or 7-menbered saturatednNr unsjaturated cyclic system
may contain 1 to|3 het er ot ons | sel ect ed fromN, O or
S, said cyddgoq systenms_beirng optionally § ystltuted
with R150: 20 Llis Cl IkyI (c:% 6)cxcl\é | k

Cl_6al kyl } (C3_6) ¢ycl oal kyl , 6)alken

(Cl_6al kyl )aryl, |Het, (C1_6)alkyl Het , aI

bei ng optjonally|substituted wth RBO or

coval entlly gomsded to foPma 5, p, 7 or 80nﬁﬂbered
nmono- or g 8, 9, | 25 1§aﬁ} 11 -penbered bl C group
whi ch may| be unsaturat edNor aropatic anl{ -- may
contain-1| 2-or- 3-het er oat oms- skl ect ed- f r om

0--and S, wherein the mona- or hicyclic rmm
optional | &W8stiltute¢-W th R60} or if YXig® CR12R13,
then L may al so he H; of if Yis 0 \h-“~ @y al so
be ORc, wherein Rc is optionally substi Huted R60;
N2 NL N3 N2 NL ar if i$\0, Sjor NRl1l, then :\Y

al so be N(R R NR-[N(R) R, 2004/ 065367

PCT/ CA2004/ 000018 .




244 NRN3- NR'?- CO-Rc, NRN4- NRN3- CO- N(RN2) R'"
NRN2- SO2- Rc, NRN2- CO-Rc, NRN3-CO- N(RN2) R'' or
WORRY0JBR said R'', including any heterocycl ePOT/CA2004/000018
het erobi cycle formed by RN242 RN2 and/or RN3, and Rc
and R being optionally substituted wwth R60; 5 or if Y
is Oor S then L nay al so be OR6a or N(R5a) R6a,
wherein Rya is defined as RN2 and wherein R61 is: 10
or R6a is: 15 wherein R a and R8a are each
i ndependently defined as R &M CON(RN2)R'',
wherein said Ris optionally substituted with R60; or
R7a and R6a are coval ently bonded together to forma
( C31.7) cyAh salrey| enantiemér, diasterapisoprarontasitanteraseaooppon@
haV| 1et eroatom sel ected from O, N, and

ﬁ% mh%ﬁmb&f%)@uiﬁ 5a) R6a, either of R7a or Rsa may
be coval ently 20 bonded to Rsa to forma
ni trogen-cont ai ni ng 5- Qa 6- nenber ed heterocycl e,

I

wherei n said cycl oal ky eterocycle bei ng
optionally substituted by|R150; and W is selected
from 25 a) a single bond'pb) -CH2-; c¢) -CH2-CH2-; and
"d) -CH=CH; 30 wherein the aI kyl ene whd al kenyl ene
groups according to b), ch amy|| be substituted
with (C1_3) al kyl; V\QZZOQMIO 536‘)“ 04/ 000018
245 Y2i sOorS; R9a is defi‘nedlas Ha® whereih said R.is
optionally substituted with RGO or 5R9a i s coval entl y
bonded to either of R7a or|3R8a to forma 5- or

6- menber ed ()

5  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,
10  the group —C(=Y")-Z is covalently linked to either M? or M®,

M'is CR*®,
M? or M?, when not linked to —C(=Y")-Z, is CR®,
M*is CR®,
15
and in addition one or two of the groups selected from M', M2, M® and M* may also
be N, with the prowso that the group M2 or M3 to which —C(—Y1)-Z is linked is an C-

atom

20  Spis a spacer group selected from —(CR*'R%)—, wherein
k1is1, 2 or3;
R%, R® are independently H, (C1)alkyl, (Cs)cycloalkyl or (Cy.s)alkyl-
(Cs.z)cycloalkyl, or
R® and R* are covalently bonded together and to the carbon-atom to which
25 they are attached to form a 3, 4, 5, 6 or 7-membered saturated or 5, 6 or 7-

membered unsaturated cyclic system whereby the 5, 6 or 7-membered



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

(C1_6) alkyl-Het, (Cl1.6) alkyl-CONHaryl or (Cl.6)
W@koplo6sBENH Het , al | of which being optional | yPCT/CA2004/000018

substituted with R60; 10 Y243is O, S or NR14, wherein

R4 is Hor (Cl1_6) alkyl; Zis defined as 15a) O R,

b) SO2Rc; c¢) N(RN2)RNa; d) NRN3-N(RN2)R''; O0Oe)

NRN3- NRN2- CO- Rc; f) NRN4- NRN3- CO- N(RN2) R'' ;

g) NRN2- SC2- Rc or h) NRN3- SO2- N(RN2) RNL; i) NRN2- CO- Rc;

) CORsalixdieRor kRturafzditgeiei sysi@namey Bontainel tof% fiederabioyns

R

substituted Wi, ﬁ?g;or%r;]d 20

10

16

20

25

30

said alkyl, cycloalkyl, alkyl-cycloalkyl or cyclic system being optionally
substituted by halogen, hydroxy, (C4¢)alkoxy, cyano, amino, -NH(C44-alkyl)
and/or -N(C4-alkyl),;

Yis O, S, NR" or CR”’R", wherein

R". R", R"are each independently defined as R®;
'R™ may also be COOR® or SO:R®;

wherein R€ and each R is optionally 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 saturated or 5, 6
or 7-membered unsaturated cyclic system whereby the 5, 6 or 7-membered -
-saturated or unsaturated cyclic system may contain 1 to 3 heteroatoms
selected from N, O or S; said cyclic systems being optionally substituted with
R150;¢

L is Csalkyl, (Ca.c)cycloalkyl, Cqsalkyl-(Css)cycloalkyl, (Cze)alkenyl, aryl,
(Crealkyl)aryl, Het, (C1.s)alkyl-Het, all of which being optionally substituted
with R%;

or Y® and L are covalently bonded to form a 5, 6, 7 or 8-membered mono- or a 8,9,
10 or 11-membered bicyclic group which may be unsaturated or aromatic and
-which-may contain-1, 2-or-3 ‘heteroatoms-selected-from-N; O-and S, wherein -.— -

the mono- or bicyclic group is optionally substituted with R,
orif Y% is CR'™R"3, then L may also be H;

orif Y® is O, then L may also be ORS,

wherein RC is optionally substituted with R®;

orif Y’is O, S or NR™, then L may aiso be N(R")RY!, NRM-N(R"3)RY,



; Rby said R'"', including any heterocycle or

het erobi cycl e formed and/ or RN3, being optionally
weagnsizet ed with R60; or Z is OR 6b or N(R5b)R6bCA2004/000018

wherein R5b is defined as RM2 and R6b is: 7b 8b ROb R

\' RI N--Q 30 or R6b is: WD 2004/ 065367

PCT/ CA2004/ 000018 246 wherein R7b, R$b, Y3, ROb, W

are defined as R7a, R8a, Y2, R9a, W respectively;

and 5 Q2 is aryl, Het, (Cl.6) alkyl-aryl, (Cl_6)

~al kyl - HeNRNs(-m?“/’GG;OaRCkWR'ﬁﬁ)ﬂk—ﬁ"‘@%N(BPz)R%l.NBNZ-SOTRC,

al kyl - , o@l | et [ [ homal |y

subst i tcgplggtgnbtrﬁ ’ grdwg?ﬁfgg(%fs@l s sel ected
from t hesgd ®Yh irartinigsdnyreeterbeydleldr hbterbkigigle formed by RY, R™
S-Cl4-al k -4- atkyl 0G24- al kenvl : Ty

2. 4-al Eeﬁ((}ﬁ ’fgaa??d ¥ a&ﬂ?‘c%@@i%&g%%?’isgﬁ%l“ftﬁd with R™
substituted 10 with R160; and R2 is selected from

hal ogep, or- R21, . wherei n R21 S eal W, o84 e i Gba E .
e SRS RD PO i Er REn R SRS jago B R doined as
sel ect edrRM, om (C1_6) al kyl, (C3_7)cycl oal kyl,

(CL.3)al kyl -(C3.7)cycloal kyl, (C5_7)cycl oal kenyl,
(CL_3)al kyl -(C5_7) cycl oal kenyl, (C6_10) bi cycl oal kyl ,
(C1_3) al kyd whéfesim RB)idi cycl oal kyl ,

(C6_10) bi cycl oal kenyl , 0a

1%(:1. 3) al kyl - (06_10) bi cycl qarkefyl R HCy or

(C1_3)al kyl -HCy, wherein Nsat urated or
unsaturated 4 to 7-menbered hetdrocy®ic 20 group

with 1 to 3 heteroatons selected*from0, S and N, said
al kyl, cycl oal kyl, cycl oal kenyl, bicycl oal kyl,

bi cycl oal kepyl , HCy and al kyl -HCy being optionally
substituPEB W th from1 to 4 substituents sel ected

R7a RBa
w’/Q1 ‘

15 wherein R™and R®are each independently defined as R®, COOR® or
CON(R")RM, wherein said R° is optionally substituted with 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
0, N, and S; and when L is N(R®)R®, either of R” or R* may be covalently
20 bonded to R to form a nitrogen-containing 5-or 6-membered heterocycle,

wherein said cycloalkyl or heterocycle being optionally substituted by R',

~and . .
W' s selected from
25 - a) a single bond;
b) -CHz;
¢) -CH,-CH.-; and
d) —-CH=CH-;
30 wherein the alkylene and alkenylene groups according to b), ¢) and d) may

be substituted with (C4.5) alkyl;



from a) hal ogen; b) (Cl.6)al kyl optionally
substituted with: 25 - | to 3 substituents sel ected
wo e@niobssbpgen; - OR31 or SR31 wherein R31 is HPCT/CA2004/000018
(Cl_6al kyl), (C3.7)cycloal k45l or
(C1_3)al kyl -(C3_7)cycloal kyl; or - N(R32)2 wherein
each R32 is independently H, (Cl_6)alkyl,
(C3_7)cycl oal kyl or (CL.3)al kyl-(C3_7) cycl oal kyl ; or
both R32 are 30 covalently bonded together and to the
nitrogen to which they are attached to forma 5, 6 or
7-merrber\gllé aat ated heterocycle; c) OR33 or SR33
wher ei n R33 , (Cl_6)al kyl, (C3_7)cycloal kyl or WO
2004/065367 PCT/CA2004/000018 247 5 (CL.3)al

Ikﬁld epen o% siy @efoal k yvﬁ?rl%ﬂ sai %O\Nhe t?bgl Zﬁl%Etltrxﬁg with R%; o

g C1_3) al k¥lis é@aleﬁ)lwmdwltkplthermf REod RS Rﬂﬁfo&ne 5- or 6-membered
coval ent| bonded together and to the nitrogen to

whi ch t &PRF¥!St t ached to forma 5, 6 or 7-nenbered
saturated heterocycle; Rd4a, R4b, R5 each are

aeenen Bl oS SRR gy 0

from - élkylxn:ca\uau{wantojamm tmmgemtedauyrmmaiedgmh R®%;0-
one of each substituent selected from OPG3H, NOZ,
®yano, azido, C(=NH)NH2, C(=NH) NH(Cl_6)al kyl or
qmr@j@xmmmmm,m@mﬁm @d)akyl; to 3 substituents.
selected from a)(Cl1_6) alkyl, (C3.7)cycloal kyl, C8_7
spirocycl oal kyl optionally containing 1 or 2
15hetiegemicaas sel ected from N, 0 and S; (C2_6)al kenyl ,
(C2_8) al k‘yé%% (CL.6)al kyl -(C3.7)cycl oal kyl, all of

whi ch opf I'l y being substituted with b) R150. c)OR

15 b) SO.RS;
c) N(RNZ)RM;
d) NRN3_N(RN2)RN1;
e) NR™-NRM-CO-RS;
f) NRY-NRM-CO-N(R“)RY,
20 g) NRM-SO.-R®or
h) NR“-SO-N(RYHRY;
i) NR“2.-CO-RS;
j) COORS%
k) N(RMN)OR®;
25 wherein R® and R are optionally substituted with R*’; and
' " said RM, including any heterocycle or heterobicycie formed by R™, RM,

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:
R7b Rab ‘12%
N
\'QZ

or R®is



OC(O R d) SR, SO2Rc, SO2N(RN2) RN1, SO2N(RN2) C( O Rc,
CONRNBSO2N( RN2) RN1, e) or CONRN2SO2Rc; 20f) N(RN2) RNI,
WORRMAFBEORC, N(RN2) SO2Rc or N(RN1) R, g) N( RN2) BCRCA2004/000018
N( RN3) CON( RN2) RN1; 25h) N( RM6COCORc, N( RN) COCOOR or

N(RN3) COCON( RN2) RN1; CUR; - j) COOR; k) CON(RN2) RNI;
[)aryl, Het, (Cl-4alkyl)aryl or (Cl..4alkyl)Het, all

of which optionally being 30substituted with R150;

wherein said RN1, Rc and R are each i ndependently
optionally substituted wth q;sas defined, R150 is

each defined as 1 to 4 substi ependently
selected from WO 2004/ 065367 CT/@)&f 4/ 000018 ~ 248 -
| to 3 substituents selected from hal ogen; - one of

each substituent selected from OPO3H, NO2, cyano,

azi do, 8b({,& Al psa 2 pY% i : .
O =NH) N i 'g) 2Ky WW dr- ROk R Y Y2 RY, W' respectively;
sel ect edafidom 5 a) (Cl 6) alkyl, (C3_7)cycloal kyl, -

.7 spi C
£, 7 P EORVELORLKIL, SRS o SADLARRAE S ey or (.0
( C2_8) al kixylyCONH{HaL, 8) aflvihjdh ey Fptiopeliyosubetiujedatith Rﬁ”
whi ch optlapalfg substituted with R 60; b) OR «c¢)
OC(O R, R, SO2Rc, SO02N(RN2) RN, SCO2N(RN2) C(O) Rc
or CON( RBBQS@%Bmctedébonh\I(kﬁl‘@anEﬁ\bonsMiﬁ@mj CdRealkyl, S-Cy4-alkyl, Cq4-

NCRN2) SOZI& 1, Cg—al[}lén@ll\ra%dR b24-alkynyl, all of which being optionally substituted
10 with R'%% and

R? is selected from: halogen or R*', wherein R?' is aryl or Het, said R*' is optionally
substituted with R'®;

15 R3®is selected from (Cy.s)alkyl, (Cs.7)cycloalkyl, (C1.s)alkyl-(Cs7)cycloalkyl,
(Cs7)cycloalkenyl, (Cq.s)alkyl-(Cs.7)cycloalkenyl, (Ces.10)bicycloalkyl, (C1.a)alkyl-
(Cs.10)bicycloalkyl, (Ce.10)bicycloalkenyl, (C1.s)alkyl-(Ce.10)bicycloalkenyl, HCy
or (Cq.3)alkyl-HCy,
wherein HCy is a saturated or unsaturated 4 to 7-membered heterocyclic

20 group with 1 to 3 heteroatoms selected from O, S and N;
said alkyl, cycloalkyl, cycloalkenyl, bicycloalkyl, bicycloalkenyl, HCy and
alkyl-HCy being optionally substituted with from 1 to 4 substituents selected
from: a) halogen;

_b) (C4.6)alkyl optionally substituted with:

25 - 1 to 3 substituents selected from halogen;

- OR®*' or SR*' wherein R*' is H, (Cy.alkyl), (Cs7)cycloalkyl or

(C1s)alkyl-(Cs.7)cycloalkyl; or

- N(R%), wherein each R* is independently H, (C1)alkyl,

(Car)cycloalkyl or (Cy.s)alkyl-(Cs.7)cycloalkyl; or both R* are
30 covalently bonded together and to the nitrogen to which they

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

heterocycle;

c) OR® or SR* wherein R¥ is H, (C.¢)alkyl, (Cs7)cycloalkyl or



f) N(RN2)CORc; g) N(RN3) CON(RN2) RN ; h) N(RN) COCORc,
N( RN) COCOOR, N(RN) COCON( RN2) OH, 15
WORMENBIBRCON( RN2) OCL- 4- al kyl or N(RN) 000ON( RN2P@IMEA2G0%/000018
COR, j) COOR k) tetrazol247 triazol e,
CONRN3- SO2N( RN2) RN ; or CON(RN2) RN1;  wherein said
RN, Rc and/or R are optionally substituted wth R160
as 20 defined; R160 is each defined as 1, 2 or 3
substituents independently selected from - 1, 2 or 3

fluorine subs<b1g)gm9|t(@w)aymba|kwne of each substi tuent
selected fromtettrazol e, 94 hl ori ne

25 i odi ne, CN) W&%@Nh?ﬁ'ﬂﬁaﬁgﬁ Eﬁﬁﬂi i ?%C%—Fy?

SR161, SCF3, (@Qél (pyl m%%lkm:7)cwlﬁﬁlﬁﬂ)& both R* are covalently
e oo e gt SO S A atacnes o

5 CONR161S02Rcior@MREGE 79608MN0EIEE 2 flrated h&ldbd)Ele;
161- CORc, wherein R161 R 163 and each R162 is

i ndependently (C1.4)al kyl, (C3_7)cycl oal kyl or

( C1g8) pirkgt eé@ﬁa@uﬁ&@déhabhw H oRtitindd aBFE™; and each
R162 may each i ndependently also be H, or both R162

are covalently bonded together and to the nitrogen to

whi g#* ;¢ Bgah ddRedbbaabadubstituérits Mdapéndentipseldetae froer ed
saturated heter oc ndependent |y defined

Qs (CL_6) hi%gpubsl ”E’)%%Fﬁt%gf“?{?ﬁah al kyl WO
2004/ 06538 &@He%@@ﬁﬂd&\@@&é&ed Fohh: oqzoja) NQe] ayahdydzjdo,

§8§ 2 o e e Re g AN RREQ @R ey, SO and

i ndependemtd 3s§tﬁdnmwke‘|¢<mm ﬂrbm( Cl_6)al kyl ,

g g 8 glygler@F 5 i’ glﬂ@%o%awl C&F %ﬁ’ W?élé%@l 88!1(5%|Ily containing 1 or 2

16 C1. 4) al ky|heigbatonis sBlS2ted®hitn NRManar®: (Cpgalpemddbtd)gikyyl,

%_6)( ((::§CI62)(§F s%‘kyl (%Cé%q)l??{@g?@ g%lbi’crl (o%?:rcgl% ﬁ\k lﬁ?ﬁ bg Isubstl’tuted with

al kyl cycl oag®Yyl is optionally subst ituted with
hydr oxy, Faéggen car boxy, Cl.6-al koxycarbonyl,
Cl _6-al k 0 Cl1_6-al koxy, am no, -NH(Cl4-alkyl)
and/ or - U;Qjc(b)dokyl )2i and wherein said

20 d) SR®, SO,R®, SO.NR¥)RY!, SON(R'2)C(O)R®, CONR™SON(RY)R™,
or CONRMSO,RS;
e) NR™)RY, N(R™)COORC, N(R*)SO.R® or N(R')R?;
. f) NR)CORS; '
a) N(RN3)CON(RN2)RN1'
25 h) N(RN3)COCOR° N(RN3)COCOOR° or N(RNs)COCON(RNZ)RM
~ 7 i) 'CORS; - T -
j)  COORS,
k) CONR)RM;
[) aryl, Het, (Ci4alkyl)aryt or (Cy4alkyl)Het, all of which optionally being
30 substituted with R'®;
wherein said RV, R® and R® are each independently optionally substituted

with R"® as defined,

R is each defined as 1 to 4 substituents independently selected from:



CH3 is optionally substituted with hal ogen, carboxy or
Cl_6-al koxycarbonyl; and in the case 15 a) of a group
WORRMAFRDY t he substituents RN2 and R NI ; or byCcDCA2004/000018
group NRN3-N(RN2) RN the sed8stituents RN3 and RN, or

RN2 and R NI; nmay be covalently bonded together to
forma 4-, 5-, 6- or 7-nmenbered saturated or

unsat urated N-containing heterocycle or a 8-, 9-, 10-

or 11- nmenbered N-containing heterobicycle each may

have addi 1 ioomaldsyituentrselectan flor Balogéer oat ons sel ect ed

f O’ N d . I ei Het | . ) )
6 Cor - mRRaan RUCRIGe) e ecind Tofig OPLE. 0 by, o,
het er oat OpaNH)NHECEWHINEIT Q)alky! an@(=SIH)NHCD (B+.)alByl; arkD-

or 11-ne red  heterobicyc aving 1 to 5
~het er oat 'gfrgo ga‘fbesé'fuga{sﬁeéei#edﬁﬁ\rﬁand S; 25 or a salt
% her eof . aR.(Cfs) atkyh (Cuxdkyalatiyid Cagsiimcydiealiyl dptidnalecontaining 1 or 2

ei ther A or

and

"% ot wahteoaig e aRaHA T T D S (B (BE By

----- et y)elkeyi-(8. Seydaairyg at odwhichbptionatip sestifuted with R'®;

single bgﬁ%y&he group -C(=Y")-Z is covalently linked

to eithe

or M3, WO 2004/065367 PCT/ CA2004/ 000018

250 ML i &) @Y@)R°M2 or MB is CR5, Mt is CR4b 5 and in

1ie. 16 o I S B R RPN E R S soR®

t he group) NYRIHRVBN(R'WEDORS - NIR¥HSID-RC,ics N(RIMRY i s an

C-

atom _Sp | acer group selected from
- (CR51R59) INRER

ein 10 klisl, 20r3; R51, R52 are

[ ndependgpt&m”?gdy@ﬁ’@kw kyl, (C3_7)cycloal kyl or

(Cl. 3)al

15

20

25

30

o} N RS oSHE NBMS b S8R, NRY)COCONR™)OH,
N(R¥)COCON(RM)OC;4-alkyl or N(R™¥)COCON(R"*)RY;

i) CORS ‘

j) COORS;

k) tetrazole, triazole, CONR™-SO,N(R")R"; or CON(R"*)R"";

wherein said RY!, R and/or R° are optionally substituted with R'® as

defined;

R'® is each defined as 1, 2 or 3 substituents indepehdently selected from:
-1, 2 or 3 fluorine substituents; and
- one of each substituent selected from tetrazole, triazole, chlorine, bromine,
iodine, CN, nitro, Cqalkyl, CFs, COOR™!, SOzH, SR'®, SCF;, SO,R'®,

"OR'™® OCFa, N(R"®);, "SO,N(R%?),;, NR"S0O,R®, NR'®COR"®? CON(R"'®?); " ~
‘NR™'-CO-COOR™, -NR"®'-CO-CO(NR"®?),, -CONR'¢'SO,R®, CONR"*-
SO,N(R'®), or -SO,-NR'™-COR®, wherein R"®, R"®and each R"®is
independently (C)alkyl, (Cs.7)cycloalkyl or (Cs.s)alkyl-(Cs.7)cycloalkyl; and
R and each R'® may each independently also 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;

R®, R are independently defined as (C1.¢)alkyl, (Ca.s)cycloalkyl, (Ci4)alkyl-



R51 and R52 are coval ently bonded together and to the
carbon-atomto which they are attached to forma
w@ aR40y33¢T| oal kyl group, 15 said al kyl, cycl oab&yiCa2wn/000018

al kyl -cycl oal kyl being opt2#nal ly substituted by

hal ogen, hydroxy, (Cl_6)al koxy, cyano, am no,

-NH(C1--al kyl) and/or -N(Cl-4- alkyl)2; Yis 0, S NR

or CR12R13, wherein 20 R11, R12, R13 are each

i ndependently defined as R; R13 may al so be COOR or

SQ2Re; s gRefy| RrjiISHER(C 16 HRSG L)allgtiHet; and
wth R15 )%%&oéﬂ%yl‘?{@g )R12'|Wandry R13 gr%ﬁ?vamsntlil et

bonded th@taN@isoahﬂﬁto the carbon-atomto which they

are attached to-forma-3, 4, 5, 6 or 7-nenbered

sat ur at ed or 5, 6 or 7-nmenbered unsaturated cycl

sy sR¥ris indepetsientin selscted fram H. (FenBlylets7ixeioald <& @Ialkyl-
nsatura S Hef dik§land (C,4)alkyl-Het;
eter oat {)C?rars)c%s%ﬂlé@t@%)%r omN, 0 or Q%&)sa% rﬁ‘( 14)6 yrreh of
systerrs bei ng optionally substltut ed with 30 R150 L

‘ﬁ(*" Cgre( @ﬁgg@bﬂ@'dﬁ L (G, é,galkyl (Cs. ?)cycloalklyl (Cra)alkyl-

(Cl 6a| kgﬂs)emyg_;ipalkykewher@l@]_sa@)%[ky{yqyclpglgyl ogp,ky@yclgmlgéﬁ optionally
bei ng Op% Lp%ggléé&’wﬁ#g%%%yuhéggeﬁmcb% C%Qh em&g&%&@m}aum

PCT/ CA20 é’ Hayy _
18 so be Fys-alkoxy aminos - (Giaakvl) apgipr AN (€04 'lgyI@Ren wherein said

wher ei n i ﬁd&bd&%@@: Blkokfcatbonyl;
e 0.8 gﬂgﬁssor?l%élgn%bg%t%blgﬁ@oﬁagﬂgéw RI{IZ ! v €, -@lkokfcaibonyl;

NRN3- N( RR2J RN1,  NRN3- NRN2- CO- Re,

NRN4- NRN3- CO- N(RN2) RN,  NRN2- SO2- Rc,  NRN2- CO- Re,
NRN3- CO- N( RN2) RNL or N( RN1) OR;, 10 said RN, incl ud| ng
any het ef08§9€REL or het er obi cycl e forned by RN1 RN2

1§nd/hok6§553 Q@?ou@q\l@' RR' %Iémastﬂ@ém@Rd* ér}ﬁ RYbsit i t ut ed
or 1 (I

L N1
or N( R5aPR&42 oy NRY; m:gaa“»ag’ fagﬁph%tau‘%[gs R ,@wc}o RN G 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

20 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 to 5 heteroatoms selected from O, N and S;

25
orasaltthereof. ~ - - o s e e
2. A compound according to claim 1 wherein:
either A or B is N and the other B or A is C, wherein --—-- between two C-atoms

30 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 M? or M2,



15 and wherein R61 is: R7a R8a Rha ~ I N_ 1 Q1

wherein R7' and R8' are each independently defined as
w®R2omboes3ein said R 20 is optionally substitutrdr/aiaLde4/000018

R60; or R7a and R8a are co%#l ently bonded together to

forma (C3_7)cycloal kyl or a 4, 5- or 6-nenbered

heterocycle having from1l to 3 heteroatom sel ected

from 0, N, and S; and when L is N(R5a)R6a, either of

R7a or RBa, may be covalently bonded to Rsa to forma

thBgse@Rtaqnt ai ning 5-or 6-nenbered heterocycle, 25

Msalg gycl oal kyl or heterocycl e bei ng
opt Bostitut ed by R150; and Y2isOorS; 30 ROa

is MéstRﬂ’ as R, wherein said Ris optionally
substituted with R60; or R9a is covalently bonded to
either of R7 or Rsa to forma 5- or 6-nenbered

bet andhyaddition\dBe 20 G4d SﬁESQ?OLBQEé@é%QQMWQ\W M*2hd M3Lmay also

(185 itk re wetep 5y WSl o W vy CBigY ki s e s -

of wlngh being- optlonally substltuted with R60; 5Y is
0, S or NR14, wherein R14 is Hor (Cl-6) alkyl; Zis
defined as a) OR, 10b) SO2Rc; c¢) N(RN2) RN1; d)

NRNSp N &padeNbroup)selected from —(CR*'R),4—, wherein

10 kl1is1,2o0r3;
R®, R®are independently H, (C1s)alkyl, (Cs.7)cycloalkyl or (Cq.s)alkyl-
(Csz)cycloalkyl, or
R and R are covalently bonded together and to the carbon-atom to which
they are attached to form a (Cs¢)cycloalkyl group,

15 said alkyl, cycloalkyis or alkyl-cycloalkyl being optionally substituted by
halogen, hydroxy, (C4.s)alkoxy, cyano, amino, -NH(C,_4-alkyl) and/or -N(C14-
alkyl)z;

Y%is O, S, NR" or CR"R", wherein

20
R", R¥, R¥ are each independently defined as R;
R* may also be COOR® or SO,R®:
wherein R® and each RC 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 é'3, 4,5, 6 or 7-membered saturated or 5, 6 -

or 7-membered unsaturated cyclic system whereby the 5, 6 or 7-membered

saturated or unsaturated cyclic system may contain 1 to 3 heteroatoms

selected from N, O of 8; said cyclic systems being optionally substituted with
30 R™,

L is Cy.ealkyl, (Cas)cycloalkyl, Cqealkyl-(Cag)cycloalkyl, (Czg)alkenyl, aryl,
(Ciealkybaryl, Het, (Cq¢)alkyl-Het, all of which being optionally substituted
with R%;



NRN3- NRN2- CO- RC; 5f) NRN4- NRN3- CO-N(RN2) RN ;@)
NRN2- SO2- R or h) NRN2-CO-Rc; i) COOR; J)N(RN ) OR;
wob@rosi36R and Rc are optionally substituted weTCRS®1/000018

and 20said RN, including &1y heterocycle or

het er obi cycl e fornmed by RN1, RN2 and/or RN3, being

optionally substituted with R60; or Zis OR 6b or

N( R5b) R6b wherein R5b is defined as RN2 and R6b is:

wherein R71, R8b, Y3, ROb, @, are defined as R7a,

R8a, Y2, R9a QL, 25 respectively; R2 is selected

from ha ar. R21, wherein R21 is aryl or Het, said
R2107EY o}§t Yoot | ren LBy 28R Pelh wi t h R150: 30 R3 is

sel ected from (Cl1- 6) al kyl , (C3 7) cycl oal kyl ,

(C1-3)al ky cI oal k (C5-7) cycl oal kenyl

(0185I£Yll’<3$|0(té@'7 G %Qﬁ’yl ( 06- 10) bi cycl oal kyl ,

§C1- 3) al lypkreid ﬁﬁTs](;BtlBhé?IWuBQﬁtKﬂéH with R%;

(C6- 10) bi cycl oal kenyl

(C1-3) al kyl - (C6- 10) bi cycl oal kenyl, HCy WO 2004/ 065367

PCToARO{40 0§Qpﬂaﬁ“ @}'éa LO%ay &iko %};N(W)RWQNRWRM)R”‘HQ/
is a saturag ed saturated, 4

het er ocy SR &NRyF- Q@pRWl MR TNRo @OH&% )Ba{jbdﬂ% SP=Rled
from O, ﬁRaln@kacsm;@ @@WhNZ)Rycdrmkwyd)Rocycl oal kenyl

bi cycl oal ky bi cycl oal kenyl, HCy and
1Bei ng optsia@rﬁ-ﬂ 1ipclyding any beteEsovie fr mﬁtewbtpy?le¥9rmed by RY, R™

substitu & Kyl
optional | %}B&@D st ?f’ %tﬁgdgn\%qfn b@;gd%ﬁ kﬁa?ﬁu\g’%ﬁ{e\%\éﬂﬁ

R31 is H, (Cl.6alkyl), (C3.7)cycloal kyl or
orif Y’ is O or S, then L may also be OR® or N(R®)R®, wherein R* is defined as

RN2
15

and wherein R% is:

9a

R’ R l?

E)KH/N\G
Y2

wherein R and R® are each independently defined as R°, wherein said RC
20 is optionally substituted with 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

0, 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,

25 wherein said cycloalkyl or heterocycle being optionally substituted by R";

and
Y2isOorS;

30 R® is defined as R®, wherein said R® is optionally substituted with R®’; or
R* is covalently bonded to either of R™® or R* to form a 5- or 6-membered

heterocycle;



(C1_3)al kyl -(C3-7)cycloal kyl; or 10 - N(R32)2 wherein
each R32 is independently H, (Cl_6)alkyl,

w@ aB4/m¥33yT| oal kyl or (Cl_3)al kyl - (C3-7) cycl oal RgT/CA004/000018
both R32 are coval ently b2¥ded together and to the
nitrogen to which they are attached to forma 5, 6 or
7-menbered saturated heterocycle; 15 c¢) OR33 or SR33
wherein R33 is H, (Cl_6)al kyl, (C3_7)cycloal kyl or
(Cl-3)al kyl -(C3_7)cycloal kyl; d) N(R35)2 wherein each
R35 is independently H (Cl_6)al kyl, (C3_7)cycl oal kyl

o1 (CLOLT (62 B orel palkud:. 8 R0 N R 8 BNk oyt o (.0

whi ch t heykypCONai-Hag R af Whick Beihgoptichdlly s@osﬁtuted with R,
7-nmenbered saturated heterocycle; R41l, R4b, R5 each
are independently H or defined as R150 R60 i s each

def iviegloas ot NRY, dvhetdns RM“tisIBINgryCl y)dxpiendent |y sel ect ed
from 25 - 1 to 3 substituents selected from hal ogen
- one of-each substituent selected from OPO3H, NOR
cyammis dfihd@®as C(=NH) NH2, C(=NH) NH(CL_6) al kyl or

C( =NH) N}-gﬁ(gﬁgﬁ) al kyl, SO3H, and - 1 to 3

substitu elected from a) (C1_6) alkyl,

(C3_ 7)cyqbogbgr$ C3_7 spirocycl oal kyl optionally
cont ai ni gg A 30 heteroatons selected fromN, 0
8nd S; YRRy, (C2 8)al kynyl,

(C1_6) aI bty | N(;@BN]Q%WF .oal kyl, all of whi ch optionally
bei ng substit ed mnth R150; b) OR c) OC(OR WO
2004/ 0658 7TNBCINRE60/R 600018 254 d) SR, SO2Rc,

SO2N( RNZWWRNQQRMM@%RC or CONRN2SO2RC;  e)
N( RN2) RNI @r:lé N(RN2) SC2RC; f) N(RN2) CORG;
g) N RNS)@Q(N%( 3)& org h) N( RN3) COCORC, N( RN) COCOOR

1@r N(RN) m@%}@l

i) COOR%

i) NR“OR%

wherein R® and R® are optionally substituted with R®’; and

said R", including any heterocycle or heterobicycle formed by RV, RN?,
20 and/or R, being optionally substituted with R®;

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

b R9b
U

N
~ Qz

wherein R?, R®, Y3, R®, @2, are defined as R™?, R%, Y2, R®, Q',
25 respectively;

R? is selected from: halogen or R*!, wherein R*' is aryl or Het, said R*! is optionally
substituted with R™’;

30 R%is selected from (C1.5)alkyl, (Css)cycloalkyl, (C1.s)alkyl-(Cs.7)cycloalkyl, A
(Cs.7)cycloalkenyl, (Cq.3)alkyl-(Cs.7)cycloalkenyl, (Cs.10)bicycloalkyl, (Cq.s)alkyl-
(Cs-10)bicycloalkyl, (Cs.10)bicycloalkenyl, (C4.3)alkyl-(Cs.10)bicycloalkenyl, HCy



1) COR j) COOR k) CON(RN2)RN ; 1) aryl, Het,

(Ci1-4al kyl)aryl or (Cl-4alkyl)Het, all of which
wopintoessbt y being 10 substituted with RL50; wWheT/€Am004/000018

said RN1, Rc and R are eac?s3i ndependently optionally

substituted wth 8150 as defined, R150 is each

defined as 1 to 4 substituents independently sel ected

from 15 - 1 to 3 substituents sel ected from hal ogen;

- one of each substituent selected from OPG3H, NO2,

cyano, m)aug(nq‘&-,p NH2, C(=NH) NH(C1. 6) al kyl or
C(= NH)N Cl_6)al kyl'; and- 1 to 3 substituents
sel ect ed theéﬂﬂ y ig @ﬁaaarat&m@yunsa(tl@atew)dctpcﬂ mambyred regeracyclic

spi r 00y0|99&1p§<\)0ith PR B ﬂ?t%‘réa\forﬁggélébtea ggmlo% ﬁd

het er oat ons sel ected kenyl ,

(C2. 8) al Iepisialivl, qcoatiylagyelpaikend, tﬂ«;xo}czﬂlltyhlbiwploalaemyl dfCy and

h opt
\g]:I(CO) ROp AL Ebly?&ﬁmégﬁﬁ g@k}%&%@% Wt@?ﬁﬁfi&ﬁ% @ita?iﬂénts selected
CON( RN2) HPRE) halggere) N( RN2) RNI N( RN2) COORC, or
N( RN2) SO2RC; f ?g\l( RN2) RN1; h)
N( RN) COCORC, F(e @‘b%g%ailé N2) RN1;
vvfwe:\?ei n RNI |j)ag|§ dRTeaSB?" V@@relU)RﬁlSAH ACkaalky!) 3G si)eycloalkyl or
ch?a RJN)l C(R’I(:Pangz ofr @thr)élf(gl(%?& i sLEsNtll t\lﬁ?::ﬂe:/vlnt h
1R160 as defined; W(RGw WQB@ECPB}%I@M@%M@ER(Qe)alkyl

253 RI60 15 each dablnegidiiylor €. 9aid-EUDRIAHER'F both R? are

I ndependent |y sel ect &t
covalently bonded together and to the nitrogen to which they

are attached to form a 5, 6 or 7-membered saturated
heterocycle;
15 c) OR® or SR® wherein R® is H, (Cy.s)alkyl, (Cs.r)cycloalkyl or
(C13)alkyl-(Cs7)cycloalkyl;
d) N(R*), wherein each R* is independently H, (C.c)alkyl,
(Cs.7)cycloalkyl or (C1.s)alkyl-(Cs7)cycloalkyl; or both R* are covalently
bonded together and to the nitrogen to which they are attached to
20 form a 5, 6 or 7-membered saturated heterocycle;

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

R® is each defined as 1 to 4 substituents independently selected from:
25 - 1 to 3 substituents selected from halogen;
~ - one of each substitiént seélécted from: OPO3H, NO,, cyano, azido, ~
C(=NH)NH,, C(=NH)NH(C4,)alkyl or C(=NH)NHCO(C)alkyl, SOsH; and
- 1 to 3 substituents selected from:

a) (Cqs) alkyl, (Csz)cycloalkyl, Cs.7 spirocycloalkyl optionally containing 1 or 2

30 heteroatoms selected from N, O and S; (Ca)alkenyl, (Cag)alkynyl,
(C1p)alkyl-(Cs.7)cycloalkyl, all of which optionally being substituted with
R150
b) OR®;

c) OC(O)RS;



- 1, 2 or 3 fluorine substituents; and - one of each

substituent selected fromtetrazole, chlorine,
whe@wiosss7 | odi ne, 5 CN, nitro, Cl-4alkyl, CF3PCTZOARDEDR00018

S3H, SR161, S02R163, OR16234 N(R162)2, SO2N(R162)2,

S02NR162COR162, NR162S02R163, NR162COR162, or

CON(R162) 2, wherein R161 R163 and each R162 is

i ndependently (Cl.4)al kyl, (C3_7)cycloal kyl or

(CL_3)al kyl - (C3_7) cycl oal kyI and R161 and each R162

may eachi)i SREpEORGHBOYNFREPRY (80 NRBICIIRA oRCONRIPSO:RC;

coval ent |y cand pitrogen to 10

whi ch tr?éyNB%ﬁﬂ%\ t'\hghﬁéggcﬁf&w )élbezg 'or 7-menbered

sat ur at REREYCORE! e; R, R are independently defined

as (C1_ 6 aI k qycl oal kyl, (Cl-4)al kyl -

(C3_ 6)c Q%A@ﬁé'g%gg?%) al kenyl, aryl, Het,

5( Cl- 4)al Hsy N(W)@O@owmék”ﬁ)mjd@dm%t N(RIICOBONER 3R D

be H 15 R N_Js independently selected fromH,

(CL_6) allkyIC R'€3_7)cycl oal kyl , (C1-4)al kyl -

(C3_ 6)cyﬁ ., (C2_6)al kenyl aryl, Het ,

(C1-4) al’kyl - arHq Cl1- 4) al kyl - or RN2, RN3, RNV
are i ndépe@HRIYRH; cH3, (C2_ 6a| kyl ),

(C3_6) cyp '9@11 lﬂ’ét d&éikﬁ)laﬁ}l l’SVdC&Qk}ﬂfFﬁL@II@fQ&h@ﬂﬂdﬂbnally being
. Wherein sai ﬁg ,0al kyl or al kyl cycl oal kyl is
10opt i onal | ySUfQﬁIM@Q’ wile BT "wi t h~ hydroxy, hal ogen,

car boxy, al ﬁa'faﬁ&’ﬁy' SdcHbinddderldently optionally substituted
ClL_6- al kw%r’eﬁ;%t&nﬁ YRR s Kyl ) diefidently optionaly

- N( C14- avikyR}*Das defnedherein said CH3 is optionally
substituted with hal ogen, carboxy or

Cl_6-al koxycarbonyl; and 25 in the case a) of group
N( FREY imndiach Hefinagas 1 tQﬂemt@fltqﬁﬁtsawpﬁnﬂentb{rselffteéfﬁ%‘

roup NRI {6 cRRdrh haeges, RN3 and RN, or
! N2 and R N&%Iagétsc%%a entléfbonded toaet her to

forma 4- 0n650f eagh sgpstifuant pelestad ram: OFQsHaNSe QyANo, a2|do

unsat ur aggd %@NH)NH(@&WKWSNG{:NI-QNF@@Q o)SHkyl; At
or 11- ne ere N-cont’ai ni ng_ Het er obi cycl e each may
have addi i iQ):hQWP%F'tlfelnEﬁﬁeieqt fEoMhet er oat ons sel ect ed

from O, angd =y, ‘«bae?'}@dbah'@lt CL ?‘SQI@ccyél@éikﬁSpﬂ)n%ﬂy céntaining 1 or 2
6- or 7-nmenbered het'er ocycl e havin

WO
20004/ 06536wemt@m2@@lﬁpt9@'dm'\l O 3 s; (‘52 s)alkenyl, (Cas)alkynyl,
(Cy.5)alkyl-(Car)cycloalkyl, all of which optionally substituted with R™;

b) ORS;

c) OC(O)R%;

d) SR®, SO.R®, SO,NR")RY, SO,N(R')C(O)R® or CON(R*?)SOR";
25 e) N(RY)RVY, N(R"?)COORS, or N(RN2)802R°

f) N(R“})CORS; I ST

g) NR™)CONR™)RY

h) N(R™)COCORS, NR“)COCOOR® or N(R¥)COCON(R")R";

wherein RV'is as defined or OH, O-C,4-alkyl;

30 i) CORY

j)  COORS;

k) tetrazole or CON(R"?)RV;

wherein said R¥', R® and/or R® are optionally substituted with R*® as

defined;



het eroatons selected fromO, Nand S, or a 8-, 9-, 10-
or 1l-nmenbered heterobicycle having 1 to 5
whedoanasbons sel ected fromO, N and S; or a saP€T/CA2004/000018
thereof. 5 3. A conmpound aZ¥ording to claim1 of
formula (la) YO/ L\ SP Sli -M yl R~\\ 1 | WM

AMR3 (la) wherein R2, R3, L, M, M, M3, M4, Y', Y,
Z and Sp are as defined in claim"1. 4. A conpound

according to claim1 of formula (lc): YL SPY MZ
aRI\/BBI\MSR(Ic)lOvvhereinABRZRSLM

Do0d s 585 REFFERS Jod PoaGH U ngeendapibsinied from:

accor di ng 1t 2 o¢ Balublide sisteibe; ddidm t he group of

formul as -%né og‘ 8achls'uAbs%fu%ntls'e?ected from tetrazole, chlorine, bromine, iodine,

5 CN, nitro, Cs.alkyl, CF3, COOR™, SO;H, SR, SO,R', OR™!, N(R'%?),,
SON(R"),, SO.NR'COR"®, NR"2S0,R"®, NR"®?COR"®?, or CON(R"?),,
wherein R", R' and each R'®is independently (C1.4)alkyl, (03_7)cycloalkyl
or (Cy.s)alkyl-(Ca.7)cycloalkyl; and R'®* and each R'® may each independently
also be H; or both R'® are covalently bonded together and to the nitrogen to

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

RO, R® are independently defined as (Cis)alkyl, (Cse)cycloalkyl, (Cq4)alkyl-
(Css)cycloalkyl, (Cos)alkenyl, aryl, Het, (Cs4)alkyl-aryl and (Cq4)alkyl-Het; and
R may also be H;
15
RM is independently selected from H, (C16)alkyl, (Cs7)cycloalkyl, (Cq4)alkyl-
(Css)cycloalkyl, (Cas)alkenyl, aryl, Het, (C4)alkyl-aryl, (C4)alkyl-Het; or

R", R™, R™ are independently H, CHs, (Ca.ealkyl), (Cas)cycloalkyl, (Cis)alkyl-

20 . (Css)cycloalkyl; wherein said alkyl, cycloalkyl or alkylcycloalkyl is optionally
substituted with hydroxy, halogen, carboxy, C{-e-alkoxycarbonyl, Cis-alkyl,
C{.e-alkoxy, amino, -NH(C,4-alkyl) and/or -N(C,.4-alkyl),; and wherein said
CHj is optionally substituted with halogen, carboxy or C,_-alkoxycarbonyl;
and

25
in the case - ToTmme e o
a) of a group N(RM)RM! the substituents RNZ and RM; o
b) of a group NR¥-N(RM)RM the substituents R™ and RN1, or R"? and RMY;
may be covalently bonded together to form a 4-, 5-, 6- or 7-membered

30 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



LSp | Rd4a 1.4 4b R3 R wherein R2, R3, R4a, R4b R5,

L, Y, Y, Zand Sp are defined as in claiml1l. WO
wQoe4n06B6867 PCT/ CA2004/ 000018 258 6. The conporrad2004/000018

according to one or nore o256t he precedi ng clains,

wherein p i group )kl-+ wherein Sp is a spacer

selected from-(CR51R52 k1l is 1, 2 or 3; and R51, R52

are independently Hor (Cl.3)alkyl; and/or 5 R51, R52

are coval ently bonded together and to the carbon-atom

t 0 pafireAoee¥lectsdaront Dahed $,@r b@-9-a1@G:ye Mdpnaplyered

cycl obutyl or cycl tyl group. 7. The d

e dsaphAghai s Pafmerhe Seiedted [ORSATBREES
selected from-CH2-, -CH(CH3)-, -C(CH3)2, -CH2-CH2-
and 10 @1 xgg@conpound according to claim?7, wherein

Sp e The conpound according to one or nore
5f the preceding clainms, wherein' Y is 0 or S. 15 10.

The, conppund accpording t.0 one .o t he preceding
cl ans, AVARTRPYIGaqeEr _‘8:&1%1%'§|1,5f(f@{_”%@§)c| oal kyl, C1
6al kyl - (C3_6) cycl oal k& (CR_6)al kenyl, all of which
bei ng optionally substitNyted with R60; 20 or if Y
is'"CRL2R13, then L may allso be H, or if Yis O, then L
may al so be ORc, whereipRc is optiopally substituted
wi th. R60; 25 wherein Rl R1341 R60 d Rc are defined
as in claiml. 11. The perhd~mécornldi ng to one or
nore of the precedi rR ein ~Z

(la)
wherein R?, R®, L, M', M2, M, M, Y', Y°, Z and Sp are as dsfined in claim 1.

4. A compound according to claim 1 of formula (Ic):

R (lo) -
10 wherein A, B, R%, R®, L, M', M®, M*, Y*, Y°, Z and Sp are as defined in claim
1. .



Y is 0,SorNRl1land 30 L is N(RN2)RNI, NRN3-N(RN2)RNI,
NRN3- NRN2- CO- Rc, NRN4- NRN3- CO WO 2004/ 065367
wWEIAA3604/ 000018 259 N(RN2) RN, NRN2- SO2- RCPCDICA2004/000018
N(RNI') ORO, said RN, inclu#2i7ng any heterocycl e or
het er obi cycle formed by RN, RN2 and/or RN3, and Rc
bei ng optionally substituted with R60; or 5 L is
N(R5a) Réa wherein Rya is defined as RN2 and R6a is:
Rsa ROa a\ | or R6a is: 10 wherein R7a and Rsa are
eacls. i ndepesmissunkdyaceatiinged cain R seldeRidefidin &l dlolp of férmulas 1.1 to
opt i %nally substituted with R60; or R7a and Rsa are
cova ently bonded together to forma second
(C3_7)cycloalkyl or a 4, 5- or 6-nenbered heterocycle
having from 1 ¥y 3 beteroatom selected fromO, N, and
S; and either oﬁﬁ{?a or R8a may be coval ently bonded
to Rba to 15 foqfma nltrogen cont ai ni ng 5-or
6- menber ed het er 8pycl @ wher¥in sai d cycl oal kyl or
het er ocycl e bei nj opt ijonal I substi t ut ed by R 50; and

W is selected fRNa G\ ¢ bond; 20 b) -CH2-; c)
- CH2- CH2- ; @ad d)
as R wherein sand_R

7 Y2isOorS; 25 R9a is defined

Qptionally substituted with
R60; or R9a is coval et | yRbonded to either of R7a or
Rsa to forma 5- ﬁmerrbered heterocycle; 30 Q is
aryl, Het, (C1. 6) aI kyl -aryl, (Cl.6) al kyl-Het, (Cl1_6)
al kyl - CONH-aryl or (Cl.6) WO 2004/ 065367

PCT/ CA2004/ 000,§8/L
1

R3 R4b Y

wherein R?, R®, R* R*, R® L, Y°, Y', Z and Sp are defined as in claim 1.



260 al kyl - CONH-Het, all of which being optionally

substituted with R60; wherein R', R60, R Rc, RN,
WRL4/068887 RN4, and Het are defined as in clai PCT/CA24/000018

12. The conmpound accordi ng2i80 one or nore of the

preceding clains, wherein Y is O 13. The conpound

according to one or nore of the preceding clains,

wherein Z is defined as a) OR, 10 ¢c) N(RN2)RN ; Q)

NRN2- SO2- Rc; h) NRN3-S2- N(RN2) RN ; or i) NRN2- CO Rc;

wheg.ei n TheatuinRundraecadingdo ahé gr sotesefithe peededing lolaRed wherein

and 15 said R NI, includin ny h { cl .
het er obi g@/@l %Sﬁa&FﬁE@uBﬁefﬁﬁgdiﬁ?ﬁq— el négw%‘f)’tvlﬁ%e%élpl y
\?\Ebst!tuﬁeg 1\4\@@3@{& or Zis OR6b or N(RS5b)R6b
erein is defined as, RN2.a R6b ,is: 20 or R6Db
is: RN2 RheRedre 'RSBP%&“G”%H%N@C’\A%‘V@""E% R Rc, RN,
glc\)%m ?gg S%Rﬁg% d@\fa'lo%ﬂﬁ? ngﬁdistagéthai andlio tibcaNibn-atom to which they
1 261 14.. The coO und
accor di n@retatstaﬁ?f’éjc@?forﬁ’b?éy PPIORY %Flé’égtéﬁ q@%‘f’%&ﬁr@,gmun

wherein Sp is a spacer group selected from -CH2-,
S: '9 ) The c%;%_l?r?dz according o%ra'%m G?QVHer’einaélg is5a grg)aclei?‘grgusrselected

\

from -CHz-, 'CH(CH3)', 'C(CH3)2, ‘CH2"‘CH2" and A “j\ Z R

10 8. The compound according to claim 7, wherein Sp is -CHa-.
9. The compound according to one or more of the preceding claims, wherein Y®
is O or S.

15 10. The compound according to one or more of the preceding claims, wherein

L is Cy.ealkyl, (Ca.c)cycloalkyl, Cysalkyl-(Ca.s)cycloalkyl, (Cas)alkenyl, all of
which being optionally substituted with R%;

20 or if Y® is CR"™R"3, then L may also be H;

or if Y° is O, then L may also be ORE,

wherein RC is optionally substituted with. R®%; e o

25 wherein R™?, R®, R® and RC are defined as in claim 1.
11.  The compound according to one or more of the preceding claims, wherein
Y’is O, S or NR" and

30
Lis N(RNZ)RN1’ NRNS'N(RNZ)RN1, NRN3'NRN2'CO'RC, NRN4_NRN3_CO_



L is N(RN2)RNI, NRN3-N(RN2) RN ., NRN3- NRN2- CO- R,

NRN4- NRN3- CO- N( RN2) RN, NRN2- SO2-R or N(RN' )OR, sai d
wWRRD04/063361T udi ng any heterocycl e or het er obi cycPer/arivetdooo1s
by RN 10 RN2 and/or RN3,2¥nd Rc being optionally
substituted wth R60; or L is N(R5a)R6a wherein Rya is
defined as RN2 and R61 is: R7a R8a R9a ~ | or Rb6a is:

15 Y1lisOorS; is defined as 20a) OR c¢) N(RN2)RN,; or

g) NRN2- SO2- Rc; wherein R and Rc are optionally

substi t ug \ﬂNt hNR@SOQRd SNERVGORC, | ncI ud| ng any

het er ocyc e 'heter obi cycl e for med by 25" and.. ..
RN2, bei $aid Bp} urtsmnngwymrpwtee@r hm'tetrﬁblpa@dﬁ fogpeg by B, R
N( R5b) R6 is: WD
2004/ 065 Rl N A O C I

wherein R7a, R8a, R7b, R8b, R9a, R9b, R60, R Rc, RN,
SN2, RN3y 53)%“‘% ein R¥ is dfned’3s RNVLnBRAENS def i ned
as in cl a| e conpound accor ding to claim1l
of the formula I.1 a I.1la %0 \Qher n RN, including
any heterocycle forned by 3 andyRNZ, is optionally
substituted with R60; Z iszdefl ed\aQ a) OR; 15 c)

N(RN2) RN ; or ¥2
or R®is
7a RSa
R 1/Q1
W
10 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 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 either of R” or R® may be covalently bonded to R* to
15 form a nitrogen-containing 5-or 6-membered heterocycle, wherein said

cycloalkyl or heterocycle being optionally substituted by R'®’; and

W' s selected from

a) a single bond;

20 b) -CHa~
¢) -CH;-CH,; and
d) ~CH=CH-;
Y2is O or S;’
25

R% is defined as R, wherein said R° is optionally substituted with R*; or
R is covalently bonded to either of R"® or R* to form a 5- or 6-membered

heterocycle;

30 Q' is aryl, Het, (C1,) alkyl-aryl, (C+.5) alkyl-Het, (C1.¢) alkyl-CONH-aryl or (C1.)



g) NRN2- SO2-Rc; wherein R and Rc are optionally

substituted with R60; and said RN, including any
whedoaessyrl e or heterobicycle forned by RN apdI/RAR004/000018

bei ng optionally substitut2a® with R60; or 20 Z is

N( R5b) R6b wherein R5b is defined as RN2 and R6b is: WO

2004/ 065367 PCT/ CA2004/ 000018 263 Rsb | N --Q or

R6b is: 5 wherein R7b, R8b, R9b, R60, R Rc, RN, RN2,

RN3, R\, 2, W2 and Y3 are defined as in claim1.

16. The g 1 Het A o et sire] @ptionallyadubstitatetiaviti R,
1.1 b 10 erein Rba is defined as R\N2; and R6a is
defined as: 7a sa RRa R\ RI N--1 Q 15 or Rea is: Z

i s defi ngReram RO ROOK?, RE5RBT RPEREARD 0 DIeX518 defhtistl a)in claim
OR c¢) N&RNZ) RN ; or g) NRN2-SO2-Rc; wherein R and Rc

is optiomally substituted wwth R60; and 5 said RN,

s ncl udi ng any heterocycle or heterobicycle formed by

RNI i ) )
12. The compound according to one or more of the preceding claims, wherein

Y'is O.
13. The compound according to one or more of the preceding claims, wherein

Z is defined as
a) ORS;
10 c) N(R“H)RM:
g) NR“-SORS;
h) NR“-SO-N(R“)RY; or
i) NR“2-CO-RS;
wherein R® and R are optionally substituted with R*; and
15 said R, including any heterocycle or heterobicycle formed by RN and R™,

being optionally substituted with R%;

or Z is OR® or N(R®)R® wherein R® is defined as RN and R® is:
9b

20 orR%® is:

wherein R, R®, Y3, R®, W?, @2, R®, R®, R®, R™, R™ and R™® are defined
as in claim 1.
25



and RN2, being optionally substituted wth R60; or Z

is N(R5b) R6b wherein R5b is defined as RN2 and R6b is:
waoaeR61 is: 15 wherein R a, R a, R7b, R8b, RIHCARDW000018

R60, R, Rc, RN, RN2, RN3,2®&N4, QL, @, W, W2, Y2 and

Y3 are defined as in claim1l. 17. The conpound

according to claiml of the fornula 1.1 ¢ 20 wherein

Rc is optionally substituted with R60; Z is defined

as a) OR WD 2004/065367 PCT/ CA2004/ 000018 265 c)

N( RN2). RN Thecsommplundizbizbr$i6g 1dRone avhraori of tie gredediag alaiins, wherein

optionally substituted with R60; and said RN,

i ncl udi ng any heterocycle or heterobicycle forned by

RNI 5 ar8bh RN\As alspbeay goquip sysdted/fre BSH-| \BHEHA)- IJm(Bﬁgg-

or Zis N(R5b)R6b wherein R 5b is defined as RN2 and

R6b is: or R6b is: 10 wherein , Rsb, Rsb, R60, RO

Rc, RN1, RN2 RMN3H.-BN4- an@; Y3 jaarel defined as

in claiml. 18. The conpound ‘accerding to claim1 of

the fornula 1.1d 15 O L--4~ Rd4a 1.1d wherein L is

selected fromORc, NRN3-N(RN2)RN' , NR N-3-NR N2_CO Rc,

5 ' isOorS;

L is N(RV)RM, NRM-N(RV)RV, NRM-NR“2-CO-RC,
NR™-NRM-CO-N(RM)RM, NR2-S0,-R® or N(R")OR®;

said RV, including any heterocycle or heterobicycle formed by RY,

10 RM and/or R™, and R® being optionally substituted with R®; or
L is N(R*)R® wherein R® is defined as RM? and R® is:
R R® I?Sa
N
‘z)%( a'
Y2
orR®is
R7a Rsa
W1/Q1
15
Y! isOorS;
. Z _is defined as
20 a) OR®;

c) N(R“RM: or

g) NR“-S0,-R%

wherein R® and R are optionally substituted with R®’; and

said R", including any heterocycle or heterobicycle formed by RV
25 and R™, being optionally substituted with R®; or

z is N(R®)R® wherein R*® is defined as R and R® is



NR N4 -NR N3_CO N(RN2)RN', NR N2_CO Rc, NRN3-CO- N

(RN2)RNI 20 or N(RN )OR, said RN, including any
wheaeneisytl e or heterobicycle for med by RN RM2T/@Aei0a/000018

RN3, and Rc being optional 262 substituted wth R60; WO

2004/ 065367 PCT/ CA2004/ 000018 266 Z is defined as a)

OR ¢) N(RN2)RN9; or g) NRN2-S2-Rc; 5 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 opti o% Ksbsuﬁ%tltut ed with R60;

or Zis N(R5b)RG wherein IS eflned as RN2 and

R6b is: 7\ Rsb R9b R N»<- \oézRGbis wher ei n

R7b, R8b, R9b, R60, R Rc, “RN N2RN3 RN4, @, W

and Y3 are 15 defined as in cI im1l. 19. The conpound

according to gigeqr nore of the preceding clains, :

wherein Y is O, Sor NR', and L |s N( RN2) RNI

NRN3- N( RN2) RN, NRN3- NRN2- CO- R&_ R

NRN4- NRN3- CO- N( RN2) RN,  NRN2- 201Q*N( RNI ) OR,

wherein RN2, RN3, RN are.eac independently H,

nmet hyl, (C2-)al kyl, (C3_6)cycloal kyl or

(C1L_3) aI kyl - (C3_6) cycl oal kyl, all of which bei ngiq

pt i onal WD{ereths’flR“&tﬁﬂ Rt R, k%) RYeR, RArRIHR R, RY, @', @7

Cl. 4) al 3 wh d al kyl,
E:ycl ozalla @W\& %rﬁﬁlY yire 8? regafg]sﬁ{/'feéllalnﬁglpt i gnal)/l y
substituted with hydroxy, Cl_3-al kyl, am no,
-NH(C1. 4-al k -4-al kyl) 2 and/

o) {%14- 5?%%30%& P%rdlﬂ,gﬂﬂﬁpﬁbﬁ,&?&f%?% R
(C3_6)cycl oal kyl, (C13)al kyl -(C3.6)cycl oal kyl,

N2

R™ o

I
N1
" _NJ%
l.1a

10 wherein RV, including any heterocycle formed by RV and R", is optionally
substituted with R®;

z is defined as
a) ORS
15 c) N(RV)RM; or
g) NR“.-SO,R;
wherein R® and R€ are optionally substituted with R®; and
said RM, including any heterocycle or heterobicycle formed by RM!
and R™, being optionally substituted with R®; or
20
z is N(R®)R® wherein R® is defined as R* and R™ is



(C1-4)al kyl -phenyl, phenyl, Het or (Cl-)alkyl-Het; WO
2004/ 065367 PCT/ CA2004/ 000018 267 wherein all of said
woredohpbsdenl kyl , and cycl oal kyl groups are opt i POEICAR004/000018
substituted with Cl_3-al ky?63 hal ogen, carboxy or
(C1-)al koxcar bonyl, CONH2, CONH(C1-4-alkyl),
CON(C, --al kyl)2; and/or wherein all of said al kyl, and
cycloal kyl, is optionally substituted with hydroxy, 5
am no, -NH(Cl-.-alkyl), -N(Cl--alkyl)2 and/or
-0-(A-4-alkyl); and in the cage p) of a group
N(RN2) R'" t he substituents RN Rand IR\N2 or b) of a group
NRN3- N(RN2) R'' the substi tyen ~and RN3 or RN and
RN2 10 may be coval ently Bondegstogether to forma
5-, 6- or 7-nmenbered saturated "or unsaturated
het erocycl e whjgérigray have additionally 1 or 2

heteroatons or a 8-, 9-, 10- or - menber ed sat urat ed
or unsaturated heterobicycle Wi may have
additionally from1, 2 or 3 h om®’, whereby the
heteroatons are selected fron¥0, N, and S; and 15

wherein Het is a 4-, 5-, 6- or 7-nenbered nonocyclic

group which contains 1 or 2 heteroatons sel ected from

N, 0 and S, wheeeimRE, REnR¥NR® RAGRHRM R, RsBY, Q) W2 and Y°
t he nonocyclic gcﬁegiH erein said phenyl

B; and 20
group, het er oBFciRNCHAEE Lt YBMYcl e or Het is optionally
substituted by 1 to 4 substituents independently

selegted_from - 1 to 3.substitue el ect from
hal gé'en; TLe GH'QPBLI’nde%cé’ﬂr%@t(‘;iq'rﬂteﬁn%t@%%é@y%d'e‘gr om NC2,
cyano, azido; and - | to 3 substituents selected from
(Cl-4)al kyl, hydroxy, O-(CLl-4)alkyl, arp'1Bo, 25 - COOH,
- COQ( C1- 4) al kyl R'CONg2, CONH(CL -al kyl ),

CON( C1. 4- al %Q%N %( Cl-4-al kyl), -N(C, -4-al kyl) 2,
N- pyrrolidi Ryl , preri digyl , Nomor phol i nyl,
N-t hi onor phol i nyl, N-pi perazinyl || - (Cl-4)al kyl - OH,
-(Cl-4)al kyl -O (C1-4)a 4)-al kyl - COON,

- (C1-4) al kyl - C%pl- yl - CONH2,
-(C1-4)al kyl - H( C3

-(C1. 4) al kyl - CON(C14- 3
-(Cl-4)al kyl 30 NH(Cli4-al k
-(C, - 4)al kyl - N(CL4- al Ryl ) 2]
10 wherein

R®™ s defined as RN and

R% s defined as:

15
“or R®is:

Z is defined as



wherein the al kyl -groups may be substituted with
hal ogen; and wherein the N piperazinyl-group nay be
woR@doeidst uted with Cl--al kyl; and wherei n RCPCRCA2004/000018
R'are defined as in claimie 35 20. The conpound
according to one or nore of the preceding clains,
wherein Y WO 2004/ 065367 is 0, S or NR' and 268
PCT/ CA2004/ 000018 L is N(RN2) RNI wherein RN2 is H,
met hyl, (C2-4)al kyl, (C3_6)cycloal kyl or
(C1_3)al kyl - (@}. 6R®ycl oal kyl, all of which being
optionally sub th#& Mﬁth halogen car boxy or
(C1- 4) al koxcarno f'or wherein said al kyl,

cycl oal kyl or gl kRN sngRéal kyI i S opti onal I y
substi t ut ed W|th h%{ldr GOXY.

al

_NH( C1- 4- al ky|Wherei &:P”ﬂ Ri 'ﬁyps'%aé{}ﬁa%ﬁt'tuted with R*; and
50 (Cl- 4- al kylghijd RN |an%d Ylheteé clé)orhkiekabicycle formed by R™
(C3_ 7)cyc|oalky| ,%Cl 3) )cycl oal kyl',
(C1-4) al kyl - b%OF&ﬁaa'(y@ybaytweréwlthr%t Ofwher ei n
t he net hyl, and al kyl groups are optionally
substituted with q% 3; al kyl', hal ogen, carqE o
(Cl- 4) al oxcardBT IR Cspiein R fined asR #ng | R
CON( C14- al kyl ) 2; and/or wher ei sqyd al kyl is
optionally substituted wi R arouy am no,
- NH( C14- al kyl ), -N(C1-4-al é
-0 (CL. 4-al kyl); and mherel Hetll,i s saturated or
unsaturated 4-, 5-, 6- or 7- nenﬁéred nmonocyclic group
jphi ch cont ai nsb k""{) 2 het eroatons selected fromN, O
and S, wherein a enzene ring may be fused to the
monocyclic group; and wherein gai @*phenyl group
het erocycl e, heterobicycle or EE?LL s,opfionally
substituted by 1 to 4 substit nts“ﬁndependently
selected from 1 to 3 substituents selected from
hal ogen; - one of each substituent selected from NO2,
cyano, aziiesin ®/iY R, IR7't R®B RPUlRSE IRSURR :RCSRWeRN?eQM ROMQ', @2,
(Cl )alk ’h¥( I 0X Cl4)a| kyI ani no, - COOH,

A%M( Hzre es iyclaimc ) |
1@ON(C1 4- aIkyI)2 5 - NH(Cl-4-al kyl), -N(Cl--alkyl)2,
N—pyrrolldlnyl N- pi peri di nyl, N-norpholinyl
N- t HifonorB§dionppund Resardiag épzi:lﬁ*m 10f Weiqmw!«wc oH, --(CL
)al kyl -O (C1~)al kyl, -(C1- 4)a|ky|
-(C1. 4) al kyl - CIIXC%@%aIkyI -(d. 4)a|ky| CONH2,

-(C1-4)al kyl - Cgﬁ? a-al kyl ),
- (ClL- 4)a|ky| Cﬂ 4- aA°kyl )2, -(Cl-4)al kyl-am no,
-(CL. 4) al kyR

wherein

R® s optionally substituted with R®;
20
Z is defined as
a) ORS,



NH( C1C-al kyl ), -(Cl-4)al kyl-N(C1-.-alkyl)2, 10 wherein

the al kyl -groups nay be substituted w th hal ogen; and
wob@ro6336t he N-pi perazinyl -group may be N subspCT/GA2a4/000018

with Cl4-al kyl; and wherekdd R' is defined as in claim

1. 21. The conpound according to one or nore of the

preceding clains, wherein' Y is 0O, S or NR', and WD

2004/ 065367 PCT/ CA2004/ 000018 269 L is N(RN2) RN

wherein RN2 and RN are coval ently bonded together to

form a heterogy™NR"%RYeot ed from azeti dine,

pyrrolidine, E)I Rﬁ{)ﬂﬁgg c.pi perazi ne, norpholine, 5
t hi onor phol i n& 1 zgéri di ne and honopi per azi ne;
wher ei n sai d wherenaR? aed Rf dreaptiopaifyesubsitaied vty RFE and

N-substituted wi .Cl- 4al kyl C3- 6) cycl oal kyl pr N1
Cl. 4al kyl - ( C358 %\/nlﬂ'flfﬁl%ﬂ e%gwaérewe%?qﬁfatﬂobg%ae formed by R
het erocycl es afeRWpbtiagaplionapsassitasd wit REP; by

(C3-6)cycl oal kyl, (Cl-3)al kyl -(C3-6)cycl oal kyl, HCy

or Cl-3al kyl -HCy, wherein HCy is selected from

azetidi ng, pyrNRFORMavhepéin ®™ WidetneddaPpRIZaridRY is:

nmor phol i ne, thi onor phol i ne, hormﬁigperi di ne and

honopi perazi ne; and 15 whegmi R*sald heterocycl es,

i ncluding an optional al ky]-X_cychNqal kyl - or

al kyl cycl oal kyl - group and/ or Qi_SaI kyl - HCy

group, are optionally substituygd by 1 to 4
substituents indgpendently selected from - 1to 3
substituents 8eRed¥ed from hal ogen and (C1-4)al kyl ;

one of each substituent sel ecteg IQalbom NO2, cyano,

azido; and 20 - 1 or 2 substitdents sel ected from
hydroxy, O (Cl-4)alkyl, ami no,%z~00MA™ - COQ( Cl1_4)al kyl ,
1CONH2, CONH( Cl4- al kyl), CON(CI-4-al kyl) 2i

-NH(C1_6-al kyl ), -N(Cl_6-alkyl)2, -(Cl-4)alkyl-0H,
-(Cl-4)al kyl - O £ClasdLal k¥l po- §&ETm) ks W2 3
_(CL. 4) aiW&‘éTe-'r%& él!k) aﬁyﬁ "Q-'gﬁ:r al yr%‘f" and Y" are
- ( C1- 4) alikfited@IVhicEim 1al kyl ),

-(Cl1l-4)al kyl - CON(C1-4-al kyl)2, 25 (C1-4)alkyl-am no,
-(Cl-4)al kyl -NH(C1_4-al kyl),--(C1_4)al kyl - N(C1- - 4- al ky

1) 218. whaheicBmpaintt addeydingitomieim Tahthd eorsuladiidt ut ed

wi th hal ogen. 22. The conpound according to one or

Thore of the preceding clains, wherein

l.1d

wherein

L is selected from ORC, NR¥-N(R"%)RM!, NR¥-NR"2-CO-RS,
NRM-NRM™.CO-N(RY)RM!, NRN2-CO-R®, NR™¥-CO-N(R'?)R"
20 or N(RVMOR?; said RV, including any heterocycle or heterobicycle
formed by RY, R™ and/or R™, and R® being optionally substituted
with R®;



Yis Oand L is ORG1, or wherein Yis Oor Sand L is

N(RN2) Réa, and R6a are defined as: WO 2004/ 065367
wWEIAA3604/ 000018 270 wherein R71 is defi nePICHEAR)04/000018

COOH, CONH2, (Cl-6)alkyl, %a3-6)cycloal kyl,

(C1-4)al kyl - (C3-6)cycl oal kyl, (C2-6)al kenyl, aryl,

Het, (Cl4)al kyl-aryl, (Cl)al kyl-Het; all of 5 which

are optionally substituted with R60; and R8 is H or

(Cl-4)al kyl; or R7a and Rsa are coval ently bonded

toget her zt o f rdgrreggsond (C3-7)cycloal kyl 10 or a 4,

5- or 6-nmenbered heterocycle having from1l to 3

het er oat om serc@Bd from0, N, and S; and when L is

N( R5a) R6a, EFGN §3i )RR or R8a may be covalently

bonded to Rsa orm-a_nitrogen-containing 5-or

6- menber ed hegbrN)%yc?PQz RWherei n said 15 cycl oal ky! or

eterocycle b Y cl

30 25 Wi 15 saroyoR pATRTafs SHRTAL SRR WHOR®, A0

-CH2-; c¢) - CHeaidR":including day heﬁemcle onheiersbicyeldformed by RY!

D) Ty bo subtt R GPEHD ﬂ‘ﬁ“%@fa%‘%f?i%h%%. o

group of the subformula Ilia QG Q- Qc R19 Illa q 30
wherein a [ 4
(C1. 3) a1 By - SR OR B SHER %%a@%%#ﬁ’é@% "Boo1s
271 R R™ |
' N\Qz
10 Y
orR%®is
R R
E/Qz

wherein R™®, R®, R®, R®, R®, R, RV, R"?, RV, R™, @2, W2 and Y? are

15 defined as in claim 1.

19. The compound according to one or more of the preceding claims, wherein Y°
is O, S or NR", and

Lis N(RM)RYM, NRV-N(R"Y2)RM, NRM-NRM2-CO-RC,
NRM-NRM-CO-N(RY?)R", NRM2-S0,-R® or N(RV)OR?, wherein

RM2, R™3, RM are each independently H, methyl, (C,.4)alkyl, (Cs.)cycloalkyl or
(Cy3)alkyl-(Cag)cycloalkyl, all of which being optionally substituted with
halogen, carboxy or (C14)alkoxcarbonyl; and/or wherein said alkyl, cycloalkyl

20 or alkyl-cycloalkyl is optionally substituted with hydroxy, C,.s-alkyl, amino,
-NH(C,4-alkyl), -N(C14-alkyl), and/or -O-(C44-alkyl);

RM is H, methyl, (C.)alkyl, (Cs.c)cycloalkyl, (Cy.s)alkyl-(Cs.s)cycloalkyl,
(Ci4)alkyl-phenyl, phenyl, Het or (C,.4)alkyl-Het;



Qb QCis phenyl or Hetaryl; is a bond, O Cl4-alkyl,
S-Cl-4-al kyl, Cl4-al kyl, C24-al kenyl or C2-.- al kynyl;
war@4H6R8ETY i s selected fromis sel ected from HCIZNA2004/000018
COOR161, CON(R162)2, SO2NERR162)2, -N(R162)2, OR161,
SR161, -NHCOR162, -NH CO COOR161, -NH CO CON(R162) 2,
NHSO2Rc, CONHSO2Rc, SO2NHCORc, tetrazole, triazole

and CONHSO2N( R162)2;; 10 q isOorl; wherein each aryl,
phenyl, Hetaryl, alkyl, alkenyl and/or alkynyl-groups

I's optiwherkinyaliogbsitiniath iyl tamdRy60alkgrebubs andrepticinally

Het aryl | Q er ed he Q I

havi ng 1S ”(Sl?rsgtﬁte% {?;Bé@aﬁllé}'wa o&egcqaggm?y °(§r¢b4f)aqkf)(%§ﬁb8%g: CONH,
gr a 9- h(OONI:mC{]aeaﬂbﬁ)r eON{Camalkylly; atéorer obi cycl e havi ng
wher ei n SIS 2ItBa R 5ROkt OBy lpsfitfba with hyarosy,
glef i ned asinbn-NH(Eivalkyl), 20(2;3-alkyheandiomeniCheaiydy, dnchg

to one or nore of the preceding clains, wherein Y is

O and L is OR 6a, or wherein Yis O or Sand L is
N( R5a) Reia,thevbaeei n R5a is defined as RN2; and R61 is

and Roa 98 SGoHPNREIR I Meselelle R0 aR0RE S P T

said R bysobagicopNRY- maﬂfgm’i“ttm eubsiituents®Y:and R RpaR Y rand R'?

(fsa O oy ERYR {e%ﬂ{za'ué(ntﬁ%%ﬂﬁgd BIRER R rohf ol dcR g?ﬁéﬁﬁﬂéjrgij saturated

havi ng foramslaturate@ hbtetaaydatvdnichsohe bavedadditionally 1 or 2 heteroatoms
or a 8-, 9-, 10- or 11-membered saturated or unsaturated heterobicycle which
may have additionally from 1, 2 or 3 heteroatoms, whereby the heteroatoms
are selected from O, N, and S; and

15

wherein Het is a 4-, 5-, 6- or 7-membered monoc;l/clic group which contains 1 .
or 2 heteroatoms selected from N, O and S, wherein a benzene ring may be

fused to the monocyclic group; and

20 wherein said phenyl group, heterocycle, heterobicycle or Het is optionally
substituted by 1 to 4 substituents independently selected from:
- 1 to 3 substituents selected from halogen;
- one of each substituent selected from: NO,, cyano, azido; and
- 1 to 3 substituents selected from: (C4.4)alkyl, hydroxy, O-(C1.4)alkyl, amino,
25 -COOH, -COO(C;4)alkyl, CONH,, CONH(C,4-alkyl), CON(C14-alkyl)a,
-NH(C.s-alkyl), -N(C,4-alkyl),, N-pyrrolidinyl, N-piperidinyl, N-morpholinyl,
N-thiomorpholinyl, N-piperazinyl, -(C14)alkyl-OH, -(C14)alkyl-0-(C14)alkyI,
-(C14)alkyl-COOH, ~(C14)alkyl-COO(C14)alkyl, ~(C14)alkyl-CONHz, -(C14)alkyl-
"~ CONH(C4-alkyl), -(C14)alkyl-CON(C44-alkyl),, -(C1)alkyl-amino, -(C4)alkyl-
30 NH(Cq4-alkyl), -(C.4)alkyl-N(C14-alkyl)a,
wherein the alkyl-groups may be substituted with halogen; and
wherein the N-piperazinyl-group may be N-substituted with C,4-alkyl; and

wherein RS, R®, and R"'are defined as in claim 1.

35 20. The compound according to one or more of the preceding claims, wherein Y?



fromO, N, and S; and when L is N(R5a) R6a, either of

R7a or Rsa nmay be covalently bonded to R5a to forma
WoRaroOEBr? cont ai ni ng 5-or 6-nenbered WO 2004/ 0BGB6&2004/000018

PCT/ CA2004/ 000018 272 5 hed8erocycle, wherein said

cycl oal kyl or heterocycle being optionally

substituted by R150; and Y2isOorS; R9a is defined as

R,
or

wherein said Ris optionally substituted with R60;
R9a is coval ently bonded to either of Rla or R8a

tolggrg]fil %6 menbered heterocycle; 10 QL is a
e su

gr oup of t

formula Illa L-QL QL Qlc Rlg Illa (¢

wherein 15 20 25 30 Qla QL b QICis aryl, Hetaryl,

or

sel
- N(

tet

10

(CGi1, ?rQ( M)KMI Wﬁér\éL or (Cl.3)al kyI Het aryI I s phenyl

taryl’; is ond, O-Cl.4-a 1--

|
C1-Rlisi] memu(%kékw|(Ce;g)c;@palkyb@rk(%y)plkyla(p;ge)p&%oeilIg/l all of which

%i@fpg%“&%gimg@@m%w&wm%%mmm and/or
- NHWIGTRIOERicRIOR)cYcloaliHSER y!-cyCoRIME R pqaﬂongﬂ;z@léedl With hydroxy,

& 32k artihd ARG, LAKYY), FHRSRERMN)FEHRI20r20+(C: 4-alkyl);

R™ is methyl, (Ca.)alkyl, (Caz)cycloalkyl, (C4.g)alkyl-(Car)cycloalkyl, (Ci4)alkyl-
phenyl, Het and (C1.4)alkyl-Het; wherein the methyl, and alkyl groups are optionally
substituted with C4.s-alkyl,halogen, carboxy or (Cq4)alkoxcarbonyl, CONHa,
CONH(C1.4-alkyl), CON(C.4-alkyl); and/or wherein said alkyl is optionally substituted
with hydroxy, amino, -NH(C4.s-alkyl), -N(C1.4-alkyl), and/or —0-(C4-alkyl); and

wherein Het is a saturated or unsaturated 4-, 5-, 6- or 7-membered monocyclic
group which contains 1 or 2 heteroatoms selected from N, O and S, wherein a

benzene ring may be fused to the monocyclic group; and

wherein said phenyl group, heterocycle, heterobicycle or Het is optionally substituted
by 1 to 4 substituents independently selected from:

- 1 to 3 substituents selected from halogen;

- one of each substituent selected from: NO,, cyano, azido; and

- 1 to 3 substituents selected from: (Cy)alkyl, hydroxy, O-(C+.4)alkyl, amino,
-COOH, -COO(C14)alkyl, CONH,, CONH(C44-alkyl), CON(C1.s-alkyl)z,
-NH(C14-alkyl), -N(C14-alkyl)z, N-pyrrolidinyl, N-piperidinyl, N-morpholinyl,

" N-thiomorpholinyl, N-piperazinyl, -(C1.g)alkyl-OH;~(C+4)alkyl-O-(C14)alkyl,
-(C1.4)alkyl-COOH, ~(C1.4)alkyl-COO(C1.4)alkyl, -(C+.4)alkyl-CONH_, -(C1.4)alkyl-
CONH(C1.4-alkyl), -(C14)alkyl-CON(C14-alkyl)s, -(C14)alkyl-amino, -(Ci4)alkyl-
NH(C44-alkyl), -(C14)alkyl-N(C4-alkyl)z, -
wherein the alkyl-groups may be substituted with halogen; and
wherein the N-piperazinyl-group may be N-substituted with C,4-alkyl; and

wherein R" is defined as in claim 1.

21. The compound according to one or more of the preceding claims, wherein Y°

is O, S or NR", and



g isOorl; wherein each aryl, phenyl, Hetaryl, alkyl,

al kenyl and/or al kynyl -groups is optionally
waegoeider ed with R160; and wherein Hetaryl i SP@NCA2004/000018

aromatic 5- or 6-nmenbered M@t erocycle having 1 or 2

heteroatons selected fromO, N, and S, or a 9- or

10- menbered aromati ¢ heterobicycle having 1 to 4

het eroatons selected fromO, N, and S; and WO

2004/ 065367 PCT/ CA2004/ 000018 273 wherein R, Rc, RNZ

R150, R160 R161 and R162 are defined as in claim1.

24. The canp L.aecording to claim22 or 23, wherein

5a) Qla ﬁs 8Rgn9$ﬁi §€N1 and Qlo is a bond; b)Qla is

phenyl, g is 0 and cnc is vinyl; or Qlais a 9- or

10- nenber matic heterobic cIe having 1 or

0c) het er dat S‘HQ?% prEqoNalenrRNged fpoelhqy tasforg 4 laeterocycle selected
het er obi aioeh @z@nﬂh@omardnmnb%lp&wﬁr&ébweﬁaﬂr%dnmdﬂbnﬁaﬁo

is 0 a
%he con‘pgiﬂfﬂgl E’Fed|hﬁﬂq°Pl5’eE§%glzﬁP§§°m28'pS'iaZ@§ vvher ein
the group Qlc-R1l' is -CH=CH COCH 26. The corrpound
accordi ng .t o .one, ,or nor.e of the recedi n
Aherel n Weret GER HRARARe as hofHRmesTHS Re Moy et Srbatiyed wit
subst i t utGdamwilt (C:Re0cloalkd or Bheiei-(C:Rdyslodlrflj ard as in

claim1l. 27. The conpound according to one or nore of
the preceding clainms, wherein Z is OR wherein Ris H,
101. 4al kylwhet<id sﬁ)idyetéro@cle)sla,re optionally monosubstituted by (Cs¢)cycloalkyl,

(a3l L R MO LAY - whrrpioneisgiocied
al kyl , alfioy azgtldinea;byksdlldmeym;bemilde(preralrieeﬁmPphollne
Subst LurBirayeiRidS, EsBERhhF Ht e 8PbheRerd
selected from - 1, 2 or 3 fluorine substituents; and
1€r gnmengf V\Iﬁ%gﬁgn §5'|l8%h etrclS'(SE es, @ilﬁﬁhg %n %l)@gghlk% 8ilkyl- or
SO02R161, abrRicgdpalkiiRian) a]dkE(BKN( Ri%}aﬂkyl NERL §EUPRABeDptionally
CON(R162) abstltuted by1to4 substituents independently selected from:
- 1 to 3 substituents selected from halogen and (C4)alkyl;
- one of each substituent selected from: NO,, cyano, azido; and
20 - 1 or 2 substituents selected from:
hydroxy, O-(C4.4)alkyl, amino, -COOH, -COO(C;.4)alkyl, CONH,, CONH(C4-
alkyl), CON(C.4-alkyl)z, -NH(C16-alkyl), -N(C1.s-alkyl), -(C+.4)alkyl-OH,
-(CM)aIkyl-O-(CM)alkyIt, -(C14)alkyl-COOH, ~(C14)alkyl-COO(C1.4)alkyl,
~(C14)alkyl-CONHz, -(C14)alkyl-CONH(C.4-alkyl), -(C1.4)alkyl-CON(C14-alkyl)s,
25 . ~(C14)alkyl-amino, -(C4.4)alkyl-NH(C1.4-alkyl), -(C1)alkyl-N(C4-alkyl),. ER—
wherein said alkyl-groups may be substituted with halogen.

22, The compound according to one or more of the preceding claims, wherein
Y®is O and L is OR®, or wherein Y®is O or S and L is N(R™)R®, and

R® are defined as:



wherein R161 and each R162 is independently H,
(Cl.4)al kyl, (C3_7)cycloal kyl or (Cl1_

W r@kkgdze1 C3. 7) cycl oal kyl ; or both R162 are corel/eardoy/000018
bonded together and to the270nitrogen to which they are
attached to forma 5, 6 or 7-nmenbered saturated
het erocycle. 28. The conpound according to one or nore
of the preceding clainms, wherein Z is CH WO
2004/ 065367 PCT/ CA2004/ 000018 274 29. The conpound
according to one or nore of grher®drecedi ng cl ai s,
wherein Z is defined as N(@J\RNﬁ/ aid RN,

i ncl udi ng any heterocycle orzhet®obicycle formed by
RN and RN2, being optionally substituted with R60;
and wher &fhere®80, RN and RN2 are defined as in claim

1. .30. LR o Yool 0 (BN&. 0L r

pr ecedi n-gﬂrclI ai rr'va,g(jj‘g Ié'? g@r@% éklggH%Ié??'Gﬁ?elgylh@ﬂ?ﬁﬂ%lmﬁcmalm_

wher ei n  FfRe)eysldalkyhé@hydlkenyCand,)Retkid «)alkyl-aryl, (Ci4)alkyl-Het; all of
C3. 6) cyg| I . 0. ) eycl oal kyl , all

ot oh i ér% °88§?%'ﬁ§??’9y@§§%@{“5 R N LA ogen,

carboxy or (Cl-4)al koxycarbonyl; and/or wherein said

al kyl, cyssh i~ OR kyl -cycl oal kyl is optionally

substit u%ﬁgdqg\nht (%V‘ r@&’w C9_3-al kyl, ami no,

-NH(C1--al kyl), -N(Cl4-al kyl)2 and/or -0O (Cl4-al kyl);

(C1_4) ol Byt g RS0 Rty (LaYly BAF ol (Froveoat

& e opti @nald, - eubstentberexthetetohydB hdviegd korh,1 th @l ledeematom selected

car boxy -4 carbonyl, CON H2,

CONH( C1- ?l{°£'r é}%) aa%@{ 4-al kyl )2; and/or wherein
said alkyl is optionally substituted with hydroxy,
am no, - - Bayeheh , 7a Bl 5a
-0 (Cl4- a%ﬁl’ ';élmgﬁdy'\%m'eer@%&iﬂlét Uk ar)’%y-t,’ea Valttly gonded to R to
7- menber derma niiogen-centginingd-ah-otenterediigisrotyate, wherein said

et er oat I ' 150,
Benzenc. T age o Eych a8 Pino bploauy s MIRHEL By RO, anc

and wherein said phenyl group, heterocycle,

het er obi gycl e ; Ls..optionally substituted by 1

to 4 subglyitué%%g&%%ggrgndently selected from - 1 to

3 substit uent @)sabgledndr om hal ogen; - one of each
substituent segjeqdgd from NO2, cyano, azido; and - |

to 3 substitue%ts sel ected from (C1-4)al kyl, hydroxy,
20- ( C1- 4) al kyl ,©) arfihhedGH2-; and ‘

d) —CH=CH-;

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

25

Q' is a group of the subformula lila
:_Q1a [ oL ] Qe R llla
q
30 wherein

Q*® s aryl, Hetaryl, (C,.) alkyl-aryl or (C,.3)alkyl-Hetaryl;



5 -CO0H, -COQ(C1.4)al kyl, CONH2i CONH(C1--al kyl),
CON(C14-al kyl )2, -NH(C1l-.-alkyl), -N(Cl4-alkyl)2,
wWOR@063367 di nyl , N-pi peridinyl, N-norpholinyl, PCT/CA2004/000018

N-t hi onor phol i nyl, N pi per2@i nyl, -(Cl-4)alkyl-COH,
-(C1-4)al kyl - O (C1-4)al kyl, (Cl 4) al kyl - COON,
-(Cl. 4)al kyl -COQ( C1-4)al kyl, -(C1-4)alkyl -CONH2,
-(Cl1-4)al kyl - CONH( Cla-al kyl ),

-(C1. 4) al kyl - CON( C14-al kyl )2, -(C1-4)alkyl-am no,

E% 23 g: yI ﬁ%ﬁ&%ﬁ?‘?éﬁyv\her ein the al kyl -groups

may be Stﬂ) t|tlwa@dnw(ﬁ-ﬁhmlkwlgéfﬁﬁaﬂdﬂmm&ma—alkeﬁyl or Coy-
PCT/ CA2004/ OO%%,ﬁ %705 wherei n the N piperazinyl-group
may be N substiPuled with (Cl-4)alkyl .

(C3.6)cycl oal kyl or (C1_3)alkyl-(C3- 6) cycl oal kyl . 31.

" Th d 1 162
DA ﬁﬁ%{zﬁ@ﬂﬁoﬁﬁ@%@&%ﬁa@ MBI oR s SooNR .
et hyl , n- propy8Q:N(REHaph(R"%, DRIY 162;thca@16 -NH-CO-COOR™",
opt i onal | y subgpi (II:HtC?(SjN 152&9@?(% (f)lleg ﬁes NHCOR°

chl orine, car boxy rein

said ethyl, -teimzolmytnaaolelanpramyﬂ-lsog\l(w‘iz)zpnal ly
substituted with hydr oxy, am no, -NH(CH3), -N(CH3)2

and/or -O-(CH3); 10 R Nl is nethyl, ethyl, n-propyl,

10- pr opyl ,q beniyD or phenyl et hyl , pyri di nyl et hyl or
pyridi nyl ethyl; wherein all of said nmethyl, ethyl,
n-propyl, and i-propyl, groups are optionally

subst i t utvarebrein ebch ayh phagyl, Hdtai,iatig)), atkenidydngd/oe atkyhyl-groups is

car boxy, t hox H2 CONH( CH3) ,
CON( CH3) f;rg’%%%agl)% gﬁﬁ@?éwﬁh R hyI n- propyl or
i -propyl is 15 optionally substitut ed wi t h hydroxy,

m no, - NH(CH3 -N(.CH3) 2 and/or -.O ._and. wherein .
1§ai d ph ewl(er%mil-lebvwlaiaﬂﬁrora?tbcu% qr@-rg%‘rﬁg%rﬁglhpgfrocyd% having 1 or 2
substit uthedarbgltofhs s2leoted3rons ObNI{ ahdi8Ndrsa gmapenetahédey aromatic
sel ect ed

hal ogen; hf%fe%b'%cé I?ﬁ"”@%?%ﬁ%??%%%%% %ghect %l oa}[ﬁgrg and

NC2, cyano, azido; and - 1, 2 or.3 substituents

electedf bydne &is6 18005 B b
?1 propyl , H?%?g% ’yéN %rdo;(iyfd k %QSE 2gfehc2éfmed a&&fl?"m
2OCOOCH3 CONHZ2, CO\IH( CH3) CC]\I( CH3) 2, am no,

e%!‘o%ﬁ%ll% Eﬁ%@ ngi one brmSteBrthe ;Srgtgd"rw_@aims wherein
Y° IS OandLis ORGa, or wherein Y% is O or S and L is N(R®)R®, wherein R® is
defined as RN and

R® is defined as:

wherein R™and R®* are each independehtly defined as R°, wherein said R°®

is optionally substituted with R®; or

R and R® are covalently bonded together to form a second (Cs.;)cycloalkyl
25 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



25 32. _. The conpound according to one or nore=of the

preceding clains, wherein Z is NRN2-SC2-Rc or NR
WOR2000@5R67 wherein RN2 is H (Cl4)al kyl, PCT/CA2004/000018

(C3.6)cycl oal kyl or (CL1.3)an2kyl - (C3. 6) cycl oal kyl, and

Rc is 30 (Cl_6)al kyl, (C3_6)cycloal kyl,

(C1. 3)al kyl - (C3_6) cycl oal kyl, (C2.6)al kenyl, phenyl,

napht hyl , Het, (Cl.3)al kyl - phenyl ,

(C1_3)al kyl - napht hyl, (CLl.3)al kyl -Het, wherein said

al kyl , Gﬁé@r@@cl@){bvhe@uks’éld eyoidaniad kwetembmvémg Ph‘ﬂmﬁlly

Het , aIkyI phen napht hyl or al kyl - are
al | opt |36'H%1t|'tFS‘?d)é{’Mk?St r‘?d{ ed with | to 4 substi t uent S

sel ected from R60; wherein Het and R60 are defined as
in claim,. 35 W 2004/065367 PCT/ CA2004/ 000018 276
33. The %d?r@o?frﬁj according to one or nore of the
gorecedi ng clainms, wherein Z is OR 6b or N(R5b) R6b

wherein bISde S RN2 b fdn 60.
wher ei n Ré'q:\ﬁ%‘nﬁg aai#%rw %reggsa,fﬁ O@ﬁ%ﬁfgsmugg Wi RE; or
(CL_0) al eyls odinf) Boitleaab ier of Q12 #)RY koyform a 5- or 6-membered
(C3._6) cycl oal k){ (C2_6)al kenyl, aryl, Het,

(C1-4) al h8j#roqYda:  (C1-4)al kyl - Het all of which are
optionally substituted with R60; and R8b is H or

(C1l-4)al kyl; or 7b d are coval ently bonded

1¢ oget her@ t'éafngHﬁ’ngééB%rT@@% cycloal kyl or a 4, 5-

or 6-nenbered heterocycle having from1l to 3

heteroatom selected fromO, N, and S; and 15 when 'Z
~is N(R5b)R6h. € t bgr] of 1qRsb rmi( %Je coval ently
bonded to bt fojrmg nitr'dogen-con 5 ni ng 5-or

6- menber ed heterocycl®, wherein said cycloal kyl or

het er ocycl e being, optionally substituted by R150; and
20 W2 is selected from a) a single bond; b) -CH2-;

wherein
15
Q® s aryl, Hetaryl, (Cy.5) alkyl-aryl or (Cys)alkyl-Hetaryl;
Q"™ s phenyl or Hetaryl;
Q'° is a bond, O-C44-alkyl, S-C.4-alkyl, Cs4-alkyl, Ca4-alkenyl or Co.4-
alkynyl; and h
20 ‘
R s selected from H, CN, COOR™, CON(R'®),, SO:N(R'®),, -N(R"®),,
' OR'™' SR™! _NHCOR'2, -NH-CO-COOR'®, -NH-CO-CON(R"®),,
NHSO.R®, CONHSO,RC, SO,NHCORS, tetrazole, triazole and
~ CONHSON(R™),;;
25
q isOor1;
wherein each aryl, phenyl, Hetaryl, alkyl, alkenyl and/or alkynyl-groups is
optionally substituted with R*®; and
30

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



c) -CH2-CH2-; and d) -CH=CH; 25 wherein the al kyl ene

and al kenyl ene groups according to b), c) and d) nay
wheogobssituted with (CL-3) alkyl; Q@ is a gropQr/oA2dohe00018

subfornula 11l b WO 2004/ 068367 PCT/ CA2004/ 000018 277

wherein @1 is aryl, Hetaryl, (Cl1_3) alkyl-aryl or

(Cl.3)al kyl -Hetaryl; @b is a phenyl or Hetaryl; 5

@1 is a bond, O Cl4-al kyl, 5-Cl1.4-al kyl, Cl4-alkyl,

C24- al kenyl or C24- al kynyl, wherein said

O Cl-4-al kyl, S-Cl..4-alkyl, Cl4-alkyl, C2 4 aI kenyl

%egﬁna&%&r‘ﬁi ’| Rn’al M’ “‘bSt k% medasmclalm1

substltuents mdependently sel ect ed from 10 -1, 2,
bst,i t t t.ed t

of &en SIbSLRrERS SeErutt bR A bR gy . " 1"
(C1 4) fﬂ)kWsphéﬁL.&)lsdyaﬂd@FKyé bof: cyano; wherein

Cl4 I I1 i O bttted th 1to 3
al o)geﬁll ﬂg)éﬁgﬁﬁ’gqo'nz) ’%8€éﬁs‘gré é?lzf 1l‘Jr omvl-\:I CN,

CoORl61 ’\?youc%ia&) 16 @%ﬂﬁw@@mmu«%@m&? 1k or 2
NHSC2Rc, 62?’525“8 M&tﬁ% jseld Reidragiarde apfienally
CONHSO2ZN( R1b6&hg subdlinged aioR1%; q B0 SRQEis a WoRd, eCHLSREhor
aryl, phenyl _}_—&garyl al kyl', al kenyl and/or

al kynyl - gr oiﬁﬂ" optionally substituted with R160;

@nd 25 wherein Hetaryl is an aromatic 5- or 6- msnbered
het ocy'tqle having 1 or 2 heteroatons select A
fro he gegpogid gpcadigg t%?'a'fo%@éwéﬁédwa?rsw&h?sroupﬂ -R™is
het ecakCeycOoHaving 1 to 4 heteroatons sel ected from
0, N, and'S; and wherein Het, Ro, Rc, RN2, R60, R150,
R160, R161 and R162 are defined as in claim

26. The compound according to one or more of the preceding claims, wherein

Z is defined as OR®, wherein R® is optionally substituted with R®; and

wherein R° is defined as in claim 1.

27. The compound according to one or more of the preceding claims, wherein Z
is OR® wherein

RCis H, Cyalkyl, (Css)cycloalkyl, Ci.salkyl-(Cse)cycloalkyl, (Cag)alkenyl,
(C.salkyl)phenyl, (C4.s)alkyl-pyridinyl, wherein said alkyl, alkyl-cycloalkyl, cycloalkyl,
alkenyl, alkyl-phenyl, or alkyl-pyridinyl is optionally substituted with 1 to 3 substituents
independently selected from:

- 1, 2 or 3 fluorine substituents; and

- one of each substituent selected from chiorine, bromine, iodirie, CN;, nitro, Cq4alkyl, ~
CF3, COOR™!, SO,R", OR™, N(R"),, SO,N(R'"?),, NR'®2COR"®2 or CON(R"%?),,
wherein R and each R*®is independently H, (Cy.4)alkyl, (Cs.7)cycloalkyl or (C.
s)alkyl-(Cs 7)cycloalkyl; or both R'® are covalently bonded together and to the
nitrogen to which they are attached to form a 5, 6 or 7-membered saturated
heterocycle. |

28. The compound according to one or more of the pi’eceding claims, wherein Z
is OH.



30 1. WD 2004/ 065367 PCT/ CA2004/ 000018 278 34. The
conpound according to one or nore of the preceding
w@b@iumeidewherein Z is OR 6b or N(R5b) R6b wher PCTCR2194/000018

is defined as RN2 and R 6b214s: 7b h8b ROb R, | N 1(3
wherein R7b and R8b are each independently defined as

R, wherein said R is optionally substituted with R60;

or R7b and Rsb are coval ently bonded together to form

a (C3_7)cycloal kyl or a 4, 5 5- or 6-nenbered

heterocycl e having from1 to 3 heteroatom sel ected

f rogd &%e COrQ&)D ndacld FY)@%{; ofte | Bf‘m é?éf%gg%geg ihg ?%rmg wherein Z

R7b=0r e cova edto
ni tis digmeccani eRNﬁ)R‘fg sﬁiddkmﬁmnladrbg ey heterayde e heterobicycle formed

opt PoRmI T s ohend Gptelon P B i Depip R R and R

RObaresietfinéd aeith daimR,. V\/nerei n said Ris optionally
substituted with R150; or ROb is covalently bonded to
either of R7b or Rsb to forma 5- or 6-nenbered

het 80.0cyThecorBoud dcsomingrtowpe of moheofthe praceding cldimy, wherein Z

ary b delpp RO R el S 1 Cop - e

( ClRﬂﬂ)lalmydetwet(ewélkyl @b)ciydoatky be((ylg)aﬂqyl-(%temyylbalkﬂﬁall of which
ﬁelgg quﬂﬂ%}”}g%u%ﬂ%&tekdy\gﬂmgﬂ%e# a k %r %%)éﬂ(gw%%tbonyl; and/or

O Clhdreld dayd alk; €ytiodikal doydlkyl- Cydoelkyl i ybtior@dy salbitrigd with hydroxy,
C.s-alkyl, amino, -NH(C,4-alkyl), -N(C44-alkyl), and/or -O~(C14-alkyl);

R is methyl, (Cz.6)alkyl, (C14)alkyl-phenyl or (C4.4)alkyl-Het; wherein the methyl and
alkyl groups are optionally substituted with C4_s-alkyl, halogen, carboxy or
(C14)alkoxycarbonyl, CONH,, CONH(C;.s-alkyl), CON(C4-alkyl),; and/or wherein
said alkyl is optionally substituted with hydroxy, amino, -NH(C_4-alkyl), -N(C4-alkyl),
and/or —O-(C4-alkyl); and

wherein Het is a 4-, 5-, 6- or 7-membered monocyclic group which contains 1 or 2
heteroatoms selected from N, O and S, wherein a benzene ring may be fused to the

monocyclic group; and

wherein said phenyl group, heterocycle, heterobicycle or Het is optionally substituted
by 1 to 4 substituents independently selected from:
- 1 to 3 substituents selected from halogen; . I
- one of each substituent selected from: NO,, cyano, azido; and
- 1 to 3 substituents selected from: (C4.4)alkyl, hydroxy, O-(C44)alkyl, amino,
5 -COOH, -COO(C1.4)alkyl, CONH,, CONH(C,4-alkyl), CON(C,4-alkyl),,
-NH(C4_-alkyl), -N(C14-alkyl),, N-pyrrolidinyl, N-piperidinyl, N-morpholinyl,
N-thiomorpholinyl, N-piperazinyl, -(Cs.4)alkyl-OH, -(C1.4)alkyl-O-(C1.4)alkyl,
-(C1.4)alkyl-COOH, -(C1.4)alkyl-COO(C14)alkyl, -(C14)alkyl-CONH,, -(C1.4)alkyl-
CONH(C14-alkyl), -(C14)alkyl-CON(C4-alkyl)z, -(C14)alkyl-amino, -(C44)alkyl-
10 NH(C1.4-alkyl), -(C14)alkyl-N(C14-alkyl),,
wherein the alkyl-groups may be substituted with halogen; and



25 or C2--al kynyl are optionally substituted wth

R170; wherein R170 is defined as Hor as 1, 2 or 3
waamgsideent s i ndependently sel ected from - RCT/2A2M18/000018

3 substituents sel ected fr&m hal ogen; WO 2004/ 065367

PCT/ CA2004/ 000018 279 - one or two of each

substituent selected from (Cl4) alkyl, (Cl1L_ 4)

al koxy, (C3_5) cycloal kyl, or cyano; wher ei n (C14)

al kyl may optionally be substituted with 1 to 3

hal ogen athensn teend-pipeianyl-grosp Inesit roNfsubsttided @Wh (C,)alkyl,

COOR161, 62) 2, OR161,
SR161, l\%ﬁ%"?@ﬁ%@%@ﬂd %ﬁ CO- CON( R162) 2.
CONHSO2Rc, tetrazole, triazole and CONHSO2N( R 2)i2|
1; bi 1: .wh i Cc nyl ,
et 3y T&%ﬁﬂﬂ)hﬁ%@%@ﬂm'aﬂg@%'”hf%?yﬂwe%%dﬁﬁ%ﬂneé as
6pt MR%H)RS‘/‘ wehedsihi t ut ed with 8160; and wherein Het aryI
nbered cl e having

| s 2 %é'? [b§|0%tm5| n&-PEQR p ép@@ylf ﬁlgﬂf]t @5'0 elgg] apt@nagy sg_pstltuted with
o onethy)- flurheraptbriag Ocrmbm@l drehetnelicaiohy; Syorhekeih @ai ethyl, n-

het er oat ons_sel ect wher ei n

e S S RO S Th S iRty e BN CHo
in cahd/lomCl—(CElg 35. The conmpound according to cl aim 33

1 34, wherein a) gais 1, Q1 is phenyl, gbis I and
%lesabond b) gais 1, Q1 is phenyl, gb is 0 and
@CRNé is-rbth @( &bYION-propylieroplyinb&zy) phényiah)& Oﬁy@idlnﬁllfr@mwbr

o- RO Bore Y sfh By e, mahrigatd Bprogy., ggups are

het eptatatiysulssiitided with fluarmeQchidtineangtiy), etall, darboxy, methoxycarbonyl,

e YL Nt PR A 0 i e

1ah e optionaiy Fbstitutedwitie hytioXy, amintd, -N (GHGHBN(CH o) Ghidiai3-0-CH,: and
WO 2004/ 065367 PCT/ CA2004/ 000018 280
wherein said phenyl and pyridinyl group is optionally substituted by 1, 2 or 3
substituents independently selected from:
-1, 2 or 3 substituents selected from halogen;
20 - one of each substituent selected from: NO,, cyano, azido; and
- 1, 2 or.3 substituents selected from: methyl, trifluoromethyl, ethyl, n-propyl,
i-propyl, hydroxy, methoxy, ethoxy, -COOH, -COOCH3, CONH,, CONH(CHj3),
CON(CHj3)z, amino, -NH(CHg), -N(CHs)p, -CH2-OH, -CH»-O-CHs, -CH»-NH,,
-CH2-N(CHj3)- and -(CH,).-OH.
25

32. . The compound according to one or more of the preceding claims, wherein

Z is NR"2-80,-R® or NR"2-CO-R® wherein

RY is H, (Ci)alkyl, (Cas)cycloalkyl or (C1.s)alkyl-(Css)cycloalkyl, and R is
30 (C1e)alkyl, (Css)cycloalkyl, (C+.s)alkyl-(Cs.)cycloalkyl, (C.¢)alkenyl, phenyl,

naphthyl, Het, (Cys)alkyl-phenyl, (Cy.s)alkyl-naphthyl, (Cys)alkyl-Het, wherein

said alkyl, cycloalkyl, alkyl-cycloalkyl, alkenyl, phenyl, Het, alkyl-phenyl, alkyl-

naphthyl or alkyl-Het, are all optionally substituted with 1 to 4 substituents

selected from R®’; wherein Het and R® are defined as in claim 1.
35



36. The conpound according to claim 33, 34 or 35,

wherein the group Q2c-R2p is -CH=C(R10)-000H, wherein
WRL04/06536E| ected fromH, F, -CH3 or -CH2CH3. 3FCT/CA2004/000018

conpound according to one ¥t nore of the preceding

clainms, wherein R2 is R21, wherein R21 is phenyl or

Het selected fromthe group of formulas HNI1J N N'N

U and wherein said R21 is unsubstituted or substituted

with R150, being defined as in claiml. WO

2004/ 065367 PCT/ CA2004/ 000018 281 38. The conpound

according to one or nore of the precedjing clajns, . .

whed%i n Foe Cogpenst acipising 1A ope or [roreielthRBpesding §laims, herein 2

1 of GRE oRRIRWIEP GhbrelRPR™ii$déft @B R ¥ind Rg'b@tdbflhiétfé’s

with 1, 2 or 3 substituents selected from - 1 to

substltuents sel ected from hal ogen; 5 one of each

substituent selected from ;|§4®2Rsbcyano azido; and - 1

to 2 substituents sel ected M a) 4¢Cl4)al kyl or

(Cl1-4)al koxy, both optional Ey sUWstItuted with OH,

Q(Cl.4)al kyl, S@2(C1L 4 alkyl), 1 to 3 hal ogen atons,

am no, Nwhéldd) or N(CH3)2); 10 b) NR111R112 wherein

gotn K1 ;‘ﬁgdegﬁllozascl &1}@?{3% 2NE Ydlikyl, (ELadydldsHy, (1 palkyi-
(C1_3)al (Gfaleicﬁialoa’ﬂkszly@z@)alldewl arthBtll(Cwbalhmdryl (En4)aligitthet; all of

R111 and 2 are.caoyal ether and to

the nitrd 5% r?8pV%?¥%gﬁﬁ&V%§W@EH?Qa ed to forma

ni trogen- contalnlng het erocycl e, each of said al kyl,

cycl oal k l, k | kyl , phenyl and benzyl, being

15 opti oﬁal f@*&ﬁL‘gﬁf#‘iﬁé’a wi th hal ogen or: -OR 2h or

1N(R2h) 2 , wherein each R2h is |ndependently H,

t( océetdr L:lr dn%uf %‘“’%ré Ic?ova entliri1 Bon&e%vtgglgeetn % O/Y€Scong (Csz)cycloalkyl
or a 4, 5- or 6-membered heterocycle having from 1 to 3 heteroatom selected

from O, N, and S; and
15 when Z 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, wherein said

cycloalkyl or heterocycle being optionally substituted by R'®; and

W? s selected from

20 a) a single bond;
b) -CHa-;
c¢) -CHx»-CHo-;and .
d) —CH=CH-;
25 wherein the alkylene and alkenylene groups according to b), ¢) and d) may

be substituted with (C4.) alkyl;

Q? is a group of the subformula llib



the nitrogen to which they are attached to forma

ni trogen- containing heterocycle; 20 c¢c) NHCORL17
wob@rosi36R117 is (CLl-4)al kyl, O Cl-4)al kyl or PCT/CA2004/000018

Q(C3_7)cycl oal kyl; and e)2TONH2, CONH( Cl. 4al kyl ),

CON( Cl4al kyl )2. 39. The conpound according to one or

nore of the preceding clainms, wherein R3 25 is

selected from (C3_7)cycl oal kyl, (C5_7)cycl oal kenyl,

(C6_10) bi cycl oal kyl, (C6_10) bi cycl oal kenyl, or HCy,
~wherein said groups are unsubstituted or nono- or --

di substi tut edvﬁ;(erlgiﬁl ogen, hydroxy, Cl4al kyl and/or

O d . 4al kyl eréin the al kyl groups may be

fluorinat ed; vRBisean!, HeYaryk (Cej alkgdndsr (Gy.sjki-Hetaryl30

40. The conpouldl .accor ding, .t |aim 39, wherein R3 is

cycl opropyl, c cl'%%t?fﬁ?/wl o'giélﬁ%ﬂépentyl , cycl ohexyl or

dycl oheptyl, oR*# gboud G€,pakedSiG qumllahd,\YBlkyl, C,-alkenyl or Cou-

2004/ 065367 P 004/ 0000 28 ein all. saj

groups are ung%@g‘cﬁ? WgF'@H’ %%J&é]%‘s“fé?%'@\é\% 1ﬁ§|k?lr bb‘f'g]kg: Cas-alkenyl
Cl_3al kyl or @, 4lkyniilzee optigpalnsistiwesddvitgRt® cl ai m
40, wherein R3 ., s cyglapentyl, qr cyc exyl. 42. The
conpound accor$h$igN: Odgge%?'ledr?ﬁﬂ'éo %’S%f@”ﬁ%@é&ﬁﬁa’@

cl ai ms, wher eiindépeddestlyesadetadiffanmed as 1 to 4

ubstituents .i ndepe nt | el.ected fr 5- .1 to 3
1goubst ituents sel ect’gﬂ PB#%“@&Q%;%E% Lfroip haloggn:
substituent sel ect ecrieraiwo biCR3chaydsiiyerazeoteddrttn (C,L) alkyl,
to 3 substituents s ct f 1-4) al kyl, .

(C3_7) cycl oal kyl | (@z?)ﬁ'%d%@g%?wi%@) 9 %@H@Mhérem (C1a) alkyl
(CL. 3)al kyl - 0b) (CGBaydpticnhihabeksubstimtdd with W & halogen atoms; and
optionally being substituted with R150; e)OR

N( RN2) RN1; f) N(RN2) CORc;
15 - R® s selected from H, CN, COOR®!, CON(R®?),, SO,N(R'®?),, -N(R'¢2),,

OR'™!, SR™', -NHCOR™"?, -NH-CO-COOR"®", -NH-CO-CON(R"®?),,
NHSO,R®, CONHSO,R®, SO,NHCORS, tetrazole, triazole and
CONHSO,N(R®?),;

20 gaisOor 1;
qgbisOor1;
wherein each aryl, phenyl, Hetaryl, alkyl, alkenyl and/or alkynyl-groups is
optionally substituted with R'®’; and

25 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 Het, R, R®, R"2, R®, R'® R"®® R'®' and R"® are defined as in claim
30 1.



j) COOR; 5k) CON(RN2)RN1; 1)phenyl, Het,

(C1. 3al kyl ) phenyl or (Cl1_3al kyl)Het; wherein Het is
w@eleotsa7 from furan, tetrahydrofuran, thi opheP@&l/CA2004/000018

t etrahydr ot hi ophene, tetrabidropyran, pyridinyl,

azetidine, pyrrolidine, piperidine, piperazine,

nor phol i ne, thi onorpholine, honopi peridi ne and

honopi perazine, all of which optionally being

substituted with R150; 20wherein said RNI, Rc and/or R

ar g40pt imeabhposhdatdordihg tb oviet dor rRIBOT e pfedddiegiclaims, wherein Z

43. and  R1 a R ar g def | as in

cl & ART 0 %%ﬂh&c'&%ﬂﬁﬁd?so dﬁw?rsore of the
preceding clainms, wherein RI5Q,i SR9Eief| ned as 1 to 4
substituents mdependentlyR ectled from 25- 1 to 3
fluorine-substituents; - 2substit uent

selected from chlorine, bfom ng, iodine, NO2, cyano,
azido; and - 1 to 3 substituents selected from a)

(C1-3) %H@fém I@Fé}hd Iﬁ%&éﬁh‘ih&@déﬁhéntly(ﬁn@d as R®, wherein said R°®
al kyl - (C3.6)cycl oal k which optionally

subst i t us eptiaxalins\ss teokm’f%%wocsssﬁ?

PCT/ CA2Q9H4/, 3N :a c cloalk lorad,
N RAG) oo O RS e SR IR e (Chercioaly

RN, Rc AP o) h@mcrcaﬁlﬁmaymg lﬁr@gt ? fa# batefgatem F&@ete" from
as defigeg;, f@@ Mgn W N (MRS Rithansk RR® aF R® R4y B eovalently

as inclaim The conpound accor di n% to one or
more of hdndegteBEdp foymoa nitragen-gprEriging S-arP-meEwered heterocycle,

defined erém s%nc%yc%a&%%%'e%t‘@é%@ HeMiFaBASRduBstituted by R™; and

sel ect ed

10 Y3isOorS;

R™ is defined as R®, wherein said R® is optionally substituted with R**’; or

R® is covalently bonded to either of R"® or R® to form a 5- or 6-membered

heterocycle;
15
Q?is a group of the subformula llib
[ Q2a } [ sz ] ch RY b
ga gb
20 77 "wherein -
Q% is aryl, Hetaryl, (C.5) alkyl-aryl or (Cy.s)alkyl-Hetaryl;
Q% is a phenyl or Hetaryl;
Q% is a bond, O-C4-alkyl, S-Cy4-alkyl, Cs4-alkyl, Co4-alkenyl or Coq-
alkynyl, wherein said O-C44-alkyl, 8-C4-alkyl, Cs4-alkyl, Co4-alkenyl
25 or C,-alkynyl are optionally substituted with R"";

wherein R' is defined as H or as 1, 2 or 3 substituents

independently selected from:
-1, 2, or 3 substituents selected from halogen;



- 1, 2 or 3 fluorine substituents; and - one of each
substituent selected fromchlorine, brom ne, iodine,
wW@N)o4/06336D, nethyl, trifluoromethyl, ethyl, nPEI/cAai04/000018
i -propyl, COOH, COOCH3, OH790CH3, OCF3, NH2i NHCH3,
N(CH3) 2, SO2NH2, SO2NHOOOH3, NHCOCH3 or CONH2, 15
CONHCH3 and CON(CH3) 2. 45. The conpound according to
one or nore of the preceding clains, wherein R and Rc
are each defined as (Cl-4)al kyl, (C3_6)cycl oal kyl,

(C1_3)al kyl - (C3_6) Cbﬁé@ﬁW&feaclﬁ’B@tﬁBﬂkuenb@é@é’céd frble:qt(cM) alkyl, (Cs.

Cl_3)al kyl -Het; al| | eotlo

gubstl)tut)éd as def ﬁ)rﬂléo ym&ﬁé) (;?ﬁi}w P'é?}’aﬁg \,x_pergén,\gpﬂ)glkyl may
H (Cl-4)al kyl, (C3pfigreygbealibstituted with 1 to 3 halogen atoms; and

(C1. 3) al kyl -(C3_6) cycl oal kyl, phenyl, benzyl,

phenyl et hyl, Het, (Cl.3)alkyl-Het; wherein said al kyl,

gycl oal kg2 ahé@élecﬁy@fr@ﬂll—km qOERY!, CORRIF),, SOgN(R162) -N(R2),,

phenyl et hyl , Het, and, al k 20,;5 Het are i
substituted adRiet sﬁed’ éc > %@p@g IQH% %ON(R“‘Z)Z,

i ndependent |y ghNHBOIRI, tet@ibig! tr.afb|@éﬁ@yﬂ0Nqu;;|\qR§ﬁF)2,
cycl opropyl, cyclopropylnet y| of whi ch bei ng

optionally substituted with £l uor| ne, carboxy or

met hoxyc ok 1; and/ or wherein said ethyl, n-propyl
or i-propyl is optl onally substituted with hydroxy,
Ret hyl , ﬁ%t‘ﬁ@)@ﬁ 1o ami no, -NH(CH3) and/or -N(CH3)2; and

th
1 ol e it

b) of a QPB‘PJ}?”N%’“NUW)”RNI ,tEﬁ@ substituents RN3 and
RN or RN2 and RNI may be coval ently bonded toget her
to forma 5-, 6- or 7-nenbered saturated heterocycle
whi ch mayvhessie Hetrivkis g granyatisife on Brresrabereshheierqqyeigdraving 1 or 2

1651 0m 0,  MNeteroatdd selectéh@lofi O ﬁaérgj Qeér%r @-WQbﬁ‘nérﬁbered aromatic
optional |y substituted as def i ned; wherein

defined &&tarebigyck having Lts, h heferoginiisotaierteg: %md? rNg, apg S; and

one or nore of the preced| ng clains wherein 10 R4a

R4b, R5 each ar enden dr ox hal og
cyano, nihesein By e”P neq &J ¥t“ﬁ m/and R}{iz are deflned as in claim 1.

20 35. The compound according to claim 33 or 34, wherein
a) qais 1, @®is phenyl, gb is 1 and Q* is a bond;
b) gais 1, @*is phenyl, gb is 0 and Q* is -CH=C(R""")-,
wherein R'? is selected from H, F, -CH; or -CH,CHg; or
c) qais 1, @*is a 9- or 10-membered aromatic heterobicycle having 1 or 2
25 heteroatoms selected from O, N, and S, said heterobicycle optionally
being substltuted with R'; gb is 0 and ch is a bond, -CH,-CH2- or
-CH=C(R"°)-,
wherein R is selected from H, F, -CHg or -CH,CHs.



(Cl-4)al kyl, CF3, (Cl-4)al koxy, -O(C3_7)cycloal kyl,
-0 (CL. 3)al kyl -(C3_7)cycl oal kyl, -0- aryl,

WO B0304s38) al kyl -aryl, -0-Het, -O (Cl_3)al kyl - HRCT/CA2004/000018
NRNI RN2, COR, NRN2CORC, CEZMRN2RNI, or NRN3CONRNI RN2,
wherein all said al kyl and al koxy groups may be nono-,

di- or trisubstituted with 15 fluorine or

nono- substituted with chlorine or brom ne; and wherein

R RN, RN2, RN3 and Het are defined as in claiml1.

47. 3bhe UEBRRHPIUAE BECHIdING td EainT 83, B8 oiMB6ewidreinitBe group Q%-R* is

rec wher ej 0 RN
ipndegg g |)@C$BH(\@16rylgrhﬁ| is sgﬁépgf H ag -CHs or -CH,CHs.
(C1_3)alkyl aryl Rc is (Cl 4)a|ky| aryl, or

(CL_3)al erei.n of sai | is,phenyl .
opt nal | bl el e B dueer Mottt hs Rrepechls ains, wherein R
defi ned a§RF1nwﬁér%imR%!,|s Stitshy R He ReletiSa fﬁfnﬁth@ﬁtﬁbbd‘bﬂ?brmulas
nethyl wherein all said al kyl groups may be nono-,

di- or trisubstituted with fluorine or
nmono- subst i-tfut ed wi th c Iorlne or bfiom ne. 25 4 -

The conpoun -accordln ne or noje of the e I'ng
cl ai ns mh Rda, 0 R5 eachN independ oly H
hydr oxy, gen cyano, nltro , CF3, nmethoxy, °’
car boxy, anlno - NMe2, - -NHCONHQ - CO- NHMWe,

wherein R44, @Mb RS ¢ Sare |ndep ndent | t hyl
or met hoxy." 50 The’ conpound according to one

of the preceding clains wherein at WO 2004/ 065367

PCT/ CA2004//000018 2857lfeast two of [4a , Rob, |
H 51. A compound of t formul a: LA COOH wher el
is C-cycl \Ryl and tlhe Nndex n gnd the substit
L, R2 are def i ned ding to ﬁhlomﬁng tabl e
Cpd. R2nL 2

- NHCONHME, NMe2 or The coppound
accordi ng to\one or nDre\of the pr dlhg clalqg%;n

W
—Z. .
e
=

Ny N\ B
- o
\ H H ’ \ 3
H CH, s
N
\ . )
S

and wherein said R?' is unsubstituted or substituted with R'*°, being defined

as in claim 1.
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38.

The compound according to one or more of the preceding claims, wherein R?

is R?!, wherein R?' is defined as in claim 1 or 37, and wherein R*! is optionally

substituted with 1, 2 or 3 substituents selected from:

39.

- 1 to 3 substituents selected from halogen;

- one of each substituent selected from: NO,, cyano, azido; and

- 1 to 2 substituents selected from:

a)

b)

c)

e)

(Crp)alkyl or (Cy4)alkoxy, both optionally substituted with OH,
O(Cy4)alkyl, SO(C1 alkyl), 1 to 3 halogen atoms, amino, NH(CHs) or
N(CHs)2); '
NR™'R"2 wherein both R"" and R"*? are independently H, (C4.)alkyi,
or R"2is (Ca.7)cycloalkyl, (C+.s)alkyl(Csz)cycloalkyl, phenyl, benzyl; or
both R™' and R™? are covalently bonded together and to the nitrogen
to which they are attached to form a nitrogen-containing heterocycle,
each of said alkyl, cycloalkyl, alkylcycloalkyl, phenyl and benzyl, being
optionally substituted with halogen or: \
- OR?™ or N(R®™), , wherein each R*" is independently H,
(C14)alkyl, or both R®" are covalently bonded together and to
the nitrogen to which they are attached to form a nitrogen-
containing heterocycle;
NHCOR" wherein R is (C.)alkyl, O(C1)alkyl or O(Cs.7)cycloalkyl;
and
CONH,, CONH(C4.salkyl), CON(C14alkyl)a.

The compound according to one or more of the preceding claims, wherein R®

is selected from (Cs7)cycloalkyl, (C5.7)cycloélkenyl, (Ce-10)bicycloalkyl,

(Cs.10)bicycloalkenyl, or HCy, wherein said groups are unsubstituted or mono-or -

disubstituted by halogen, hydroxy, Ci4alkyl and/or O-C,4alkyl, wherein the alkyl

groups may be fluorinated; wherein HCy is defined as in claim 1.

40.

The compound according to claim 39, wherein R? is cyclopropyl, cyclobutyl,

cyclopentyl, cyclohexyl or cycloheptyl, or a group selected from

, and
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wherein all said groups are unsubstituted or substituted by fluorine, C,.salkyl or CF.

41. The compound according to claim 40, wherein R3 is cyclopentyl, or

cyclohexyl.

42, The compound according to one or more of the preceding claims, wherein
R® is each defined as 1 to 4 substituents independently selected from:
- 1 to 3 substituents selected from halogen;
5 - one of each substituent selected from: NO,, cyano, azido; and
- 1 to 3 substituents selected from:
a) (Cq4) alkyl, (Caz)cycloalkyl, (Cz4)alkenyl, (Cz4)alkynyl, (Cis)alkyl-
(Ca.z)cycloalkyl, all of which optionally being substituted with R'®;
b) ORS
10 e) N(RYH)RM:
f) N(R“2)CORS;
j) COOR®;
k) CONR“)RY,
I) phenyl, Het, (Cssalkyl)phenyl or (Cs.salkyl)Het; wherein
15 Het is selected from furan, tetrahydrofuran, thiophene,
tetrahydrothiophene, tetrahydropyran, pyridinyl, azetidine, pyrrolidine,
piperidine, piperazine, morpholine, thiomorpholine, homopiperidine and

homopiperazine, all of which optionally being substituted with R"®;

20 wherein said RV, R® and/or R° are optionally substituted with R' as defined,

and R, R R™ R® and R° are defined as in claim 1.

43. The compound according to one or more of the preceding claims, wherein
R'® is defined as 1 to 4 substituents independently selected from:
- 1 {o 3 fluorine-substituents;

25 - one of each substituent selected from: chlorine, bromine, iodine, NO,
cyano, azido; and
- 1 to 3 substituents selected from:
a) (Ci.s) alkyl, CFs, (Cas)cycloalkyl, (C1.s) alkyl-(Css)cycloalkyl, all of which
optionally substituted with R'®’;
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coOH H\M ~~N OO H - s288052-6~1 HM~ \ / N COON

b) ORS;

e) NR™)RM:

f) NRY)CORS,

j) COORS;

k) CON(R“?)RM';

wherein said R", R® and/or R are optionally substituted with R as
defined; and

R'%® RM RM2 RC and R® are defined as in claim 1.

The compound according to one or more of the preceding claims, wherein
R'™ is defined as 1, 2 or 3 substituents independently selected from:

-1, 2 or 3 fluorine substituents; and

- one of each substituent selected from chlorine, bromine, iodine, CN, nitro,
methyl, trifluoromethyl, ethyl, n-propyl, i-propyl, COOH, COOCHj, OH, OCHg,
OCFj3, NH,, NHCH3, N(CH3)2, SO2NH,, SO,NHCOCH;3;, NHCOCH; or CONH,,
CONHCH3; and CON(CHj3)s.

The compound according to one or more of the preceding claims, wherein

RC and R® are each defined as (Cy4)alkyl, (Cs.s)cycloalkyl, (Cq.3)alkyl-(Cs.6)cycloalkyl,

phenyl, benzyl, Het, (C1.s)alkyl-Het; all of which are optionally substituted as defined;

and R® may also be H;

RY  is H, (Cis)alkyl, (Cas)cycloalkyl, (Cs)alkyl-(Cs.6)cycloalkyl, phenyl,
benzyl, phenylethyl, Het, (C.;)alkyl-Het; wherein said alkyl,
cycloalkyl, alkyl-cycloalkyl, phenyl, benzyl, phenylethyl, Het and alkyl-

" Het are optionally substituted as defined; or

RM2, RM, RM are independently H, methyl, ethyl, n-propyl, i-propyl,
cyclopropyl, cyclopropylmethyl; all of which being optionally
substituted with fluorine, carboxy or methoxycarbonyl; and/or wherein
said ethyl, n-propyl or i-propyl is optionally substituted with hydroxy,
methyl, methoxy, amino, -NH(CHs3) and/or -N(CH3).; and

in the case
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a) of a group N(RM)RM! the substituents R* and RM or

b) of a group NR¥:-N(R"*)R the substituents R™ and RV or R"? and RN’
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;
wherein Het is defined as in claim 1.

46. The compound according to one or more of the preceding claims wherein
R* R*, R® each are independently H, hydroxy, halogen, cyano, nitro, carboxyl,
(Cq4)alkyl, CF3, (Cq4)alkoxy, -O-(Cs7)cycloalkyl, -O-(C4.s)alkyl-(Cs.7)cycloalkyl, -O-
aryl, -O-(C1.s)alkyl-aryl, -O-Het, -O-(C1.5)alkyl-Het, NRV'R™?, COR®, NRV*COR?®,
CONRMRM, or NR¥CONRY'RY,

wherein all said alkyl and alkoxy groups may be mono-, di- or trisubstituted with
fluorine or mono-substituted with chlorine or bromine; and

wherein R®, RV R, RM® and Het are defined as in claim 1.

47.  The compound according to one or more of the preceding claims wherein R®
and RM! are independently H, (Cs)alkyl, aryl, or (C.s)alkyl-aryl; R® is (C14)alkyl, aryl,
or (Cy.s)alkyl-aryl; wherein all of said aryl is phenyl optionally substituted with R'®,
wherein R'® is defined as in claim 1; and R* and R™ are each H or methyl;
wherein all said alkyl groups may be mono-, di- or trisubstituted with fluorine or

mono-substituted with chlorine or bromine.

48. - The compound-according to one or more of the preceding claims wherein -
R*, R*, R® each are independently H, hydroxy, halogen, cyano, nitro, methyl, CFs,
methoxy, carboxy, amino, -NMe,, -CONH,, -NHCONH,, -CO-NHMe, -NHCONHMe,
-CO-NMe; or -NHCONMe..

49. The compound according to one or more of the preceding claims wherein

R* R*, R’ each are independently H, methyl or methoxy.

50. The compound according to one or more of the preceding claims wherein at
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least two of R*, R*, R® are H.

51. A compound of the formula:
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wherein R® is C,-cycloalkyl and the index n and the substituents L., R? are

5 defined according to the following table
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wherein R3 is C'-cycloal kyl and the index n and the
substituents L, R2 and Z

Cpd. R? n L
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5 are defined according to the follow ng table WO

2004/ 065367 PCT/ CA2004/ 000018 304 Cpd. #R2nLZ 40036N
wWODIMN06361D 400406NHN -0 O 400506N HN bN 4006 6BPCHINA2@4/00018

40296N .- NHN HO OH WD 200295065367 PCT/ CA2004/ 000018

305 Cpd. #R2nLZ 40306NHN -0 OH 40326N -

Cpd. R? n L
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OHN G S; O NH2 40416N- - NHN O~~ O 40426NHN,, 00 _ O
40436NHN , ,- O 405806' N HN WD 2004/ 065367

wWOEAAQF3604/ 000018 306 Cpd. #R2nLZ 405906~NI  HACT/QA2004/000018
4062-- -60- HN HO OH 4067\86N H H oN N N b Al

Cpd. R? n L
#
1139 T 6 HOOC\\

52. A compound of the formula:
)
N
oéiw o)

AW, N———@—R°
N A\ ‘ l
RN2 9]
5 wherein the substituents R and RC are defined according to the following
table
Cpd. # RN? RC
2001 H @
2002 --H— - FCHS : B IR
2003 H p
2004 H : S Cl
2005 H §_0F3




COCH O
60~ N \NH -

ON\ | COOH

--Y 40685~I\ NNHNb A COH --

O N N COOH WO 2004/ 065367
wWOEAA@F3604/ 000018 307 Cpd. #R2nLz 4070- -

297

-\ (N 4069\

50~ MNC1/NMRdd4/800018

Cpd. # R"? R®
2006 H
O_.
2007 H . .
2008 H ,
2009 H
O
AN
2010 H @
cl
2011 H , :
Br
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Cl
2013 H
2014 H F
F
2015 H ,
}—<: >—F




0 V. 407206NH N H O 2 0~ N 40776N H 0J~ ONH2 - 4081\

6 ~jH\ ONNH2 O~ N 40826N HO O --,~"-- N N COOH 0
WO 200088360 H O PCT/CA2004/000018
298
Cpd.# | R™ R®
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F
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2026 H ! <:
2027 H o




Ni: OH 0 WD 2004/ 065367 PCT/ CA2004/ 000018 308
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W@200MI6iZS367 H 408606CN- N NO I 00 N 408706N H - PeT/Ca@®4/00018
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O NN 301

53. A compound of the formula:

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?
b
3001 & 5 O\> r\NH
p <
N "y ’
» Vo<
N Y 5
NH2
3002 é S C\> r\NH
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ONH O - 41106NN, //0_ S ONH -0 55. A conpound chosen
fromone of the following formulas: Cpd.#Formula N O

wWG@2MeBOH 0 WO 2004/ 065367 PCT/ CA2004/ 000018PCBLA260M000018
OOIOONj O OHC DN 700483N OH N O

Cpd. # R? n | L R R® Q?
4

3009 6 O SZ
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COOH
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3011 5 O SZ
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e
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54. A compound of the formula:
@)
0
N Y4
R% \
R3

wherein R® is Cp-cycloalkyl and the index n and the substituents L, R?and Z

5 are defined according to the following table



7005N OH 56. Use of a compound of the fornmula I

according to one or nore of the clainse 1 to 55, or a
w@banossseuti cal |y acceptable salt thereof, as BOT/CA2004/000018

i nhi bitor of HCV pol yneras&4 57. Use of a conpound of

the formula | according to one or nore of the clains 1

to 55, or a pharmaceutically acceptable salt thereof,

as an inhibitor of RNA dependent RNA pol ynerase

activity of the enzyme NS5B, encoded by HCV. WO

2004/ 06536 5’ AQ 94/000018 13 58. Use of a

conpound of H la 1Madcor i ng [to one Or nore pf

the clains [T 55L_or a_pHar maceut|i cal | y_accept ab| e

sal t thereof40%% an [inhi bPtqr df_HCY replii cati on.

A net hod of| treatj pgxQr| preventi ng h b

manmal , conpri si ng \ 1nistep{g t g

ef fecti ve anount jof a clonmpound of fd

to one or npre of|the claing 1 t0 58§

pharmaceutical |y jacceptlabl e [salt thereof-0'60.\ A

met hod of tfpeating or preverting HCV infectiogifin a

manmmal , conpri si ng addngstering tq the mammal an

effective ampyyyt of..a congound qf farmula.l according

to one or npre of| the c|l ains {;ﬁb 58, or Q&

phar maceutical |l y agCeptiabl e |sa t Hereof M

conbi nationfwith a er antivir| agent .

oHPr

phar maceutical coppositjon flor
prevention pf HCV infection, c ive
amount of a| compound of| fornul a | \-acdcor dim@ t g or
nore of thelclaing | to|l 55, jor a pharnaceutloa 'y
accept abl e salt—t
accept abl e capos er. --
claim6l fufther
ef fecti ve apount
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said antivifal age

meontt oall
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euthalyy
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65. The pharnmaceutical conposition according to claim
64, wherein the other anti-HCV agent is an

w0 pomfeisetul at ory agent, selected froma-, R-,PGF/C%2(04/000018
and co- interferon. 66. A 8@nposition according to
claim 64, wherein said anti-HCV agent is another
i nhi bitor of HCV pol ynerase. WO 2004/ 065367
PCT/ CA2004/ 000018 314 67. The conposition according
to claim64, wherein the other anti-HCV agent is an
i nhi bi tor of HCV. NS3_ protease. 63. Ihe conposition
according t9 @%¥Fm 6&, whetein the other ant4-Hcv
agent is bSpm@aminmbiton of @notner target 1n the AQV
life cycle. |930A|coiposi td on agcording toijcl ai m 68,

wher ei n sai d inhi bi of anot target HNQ the HCV
life cycle ijs an aggnt/ that inhibits|a target\, sel ectled
from HCV hel|i case, NS2/ 3 prdiease and HeVi| RES.
10 70. Use aof a conpound of formita according to gne

~or nore of tthe clainms 1ito %5, or of a —o ,
phar maceutidal |y acceptable salt thereof, for Phe
manuf act ur e [of _a [medi cament [for tne|treatnment and/ o

the preventid¥38f ai%%z\iﬁiridaé viral inflection 15

=

71. Use of g conpoau off fornul ‘Tka:cordﬁ to one |or
of,

nore of the|cl ains t 55, |or a| pharmaceuti cal |y
accept abl e galt theredt, for |the ranuf act ur a
medi canment flor the treatnment |[and/-0or the pre ion of

an HCV infegtion. |72. An internedi ate conmpound
represented by the formyla 2(v) and 2' (v) y@‘ﬁ’g(v)
COOR Sp | QOOR 2'|(v) 20 whenein Y, L, Sp, R aMd R3

are defined fas—+naretarmrt—aft—X—+s€——Br—or—
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WO 2004/ 065367 PCT/ CA2004/ 000018 315 73. An

i ntermedi ate conpound represented by the fornmula 5
wob@resizey' , Z, R2, R3, Raa, R 4b and R5 are de€i/0achoas00018

in claim1l; not including 8snpounds Pl1, P2, P3 and P4

of the followi ng forrmula HOOC wherein Cpd. R Z P1

-O-CH3 0 WD 2004/065367 PCT/ CA2004/ 000018 316 P2 P3

P4 Br -OH -OH -OH 74. Use of a conpound according to

claim72 or 73 for the manufacture of a conpound

according ta éﬂl ar re of fhe claims 1 to 55. 5 75.

A process fcrlﬁﬁgcuc ng |cdhpoundS of [formul &1.1 1.1

Sp RR3 wherlejn Y] L, Sp, R [RZ and R3 are defined as

inclaimi1, |88rilsidg the reactidn- of - an~i ndol e

derivative qf the|f lla 2(ijv) _\-CODR R3H¥Q Mherein R

and R3 are defi ned s 4 greinbefore and Xis @, Br o

I; according to one
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of the follow ng nethods a), b), c) or d): a) 1.)

cross-coupling of the indole derivative of the fornul a
WQgeip63ssth i) a stannane derivative of the fBPCIIA2004/000018

R2- SnR 3, wherein R2 is WOB®004/ 065367

PCT/ CA2004/ 000018 317 5 defined as herei nbefore and

R is a Cl 6-alkyl or aryl group; or i) a boronic

acid derivative R-B(OH)2 and R2-B(OR )2, wherein R2

and R are defined as hereinbefore; under transition

metal catalysis 1o yiLeld an indo] e dégrivativge of theg

formul a 2(viliGPN* | "BooR N vii) FR3 [whereifR R2 and

R3 are defined_as [ner el mbefore, 2Z2.) the 1ndole

derivative of4%fe |forfnulla 2(Vii)°Ts {uff her processdd

by N- 10 al Kyl ati gn i mg the &iégfropqﬂ r eagent

X-Sp-C(=Y) - U, wherel\n Is a Iea\iing groupHlike e.dg.

ad, Br, |, nfesylate, f%iflate, tosyl at e;y7ang Sp, Y

and L are ag defined heneinbefore, in theypresence aof

a strong bgse, yilelding the|product |of t \

1.1; or 15 k) 1.) |hal ogen-nettal exchange o g 1 ndol e

derivative af the|fornmulja 2(ijv) wusing an al kyIKl it hijum

reagent or ljithium netal|; and 2.) trans-netall atdogH |of
t-he reacti on—prodget—ytretdedby—theprevious—step
using: 20 i) 7@rijal'kyl [tig hal e, |ii) at Fal kyl
borate; or Jiii) Zi chloride)\ angd 3.)-- N
cross- coupl i|ng- of -|t he Feacti on prddugt - yi eftd by
t he- previ ous step| uUsihg R2-X, wherein R2 i chéhi ned
as hereinbeflore and Xis F, ¢, Br, | or triflate,
under transiftiom netatqgatatysis_ to yirefd an indofre
derivative | 4077 i%}7 6 O\> -7
X
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25 of the formula 2(vii) as defined hereinbefore; and
4.) the indole derivative of the forrmula 2(vii) is

wo mootloeszepr ocessed by N al kyl ati on using the PCT/CA2004/000018
el ectrophilic reagent X-Sp3@(=Y)-L, wherein Xis a
| eaving group, like e.g. C, Br, |, nesylate,
triflate, tosylate; and Sp, Y and L are as defined
her ei nbefore, in the presence of a strong 30 base,
yi el ding the product of the fornula 1.1; or WO
2004/ 065367 [PCT/ CA20Q4/ Q0001 318 5|1.) N-alkylation

Coaf

of the indol ilvatti vg d! the formil a 2(i usi ng
the electrgdphili g reaggnt_ X{Sp-C(=Y)-L, wherern X 1s
a leaving grlot®* I1likd 6. @y |, mesylate,

triflate, tagsyl ate,; Sp, L are asN-defined
her ei nbefore, in th gsence of \a strong bage,
yielding theg indgle der|ivatilve t he for a\@(v)
YI0O ~VL 2(v) Sp 10 15 20 25 2.) 1.)

hal ogen- et al exchange aqf -t he deriNati ve of the
formula 2(v)| using anvalkyllithiun$Teagent or lithium
nmetal; and 2.) trans-netlal |l atji on of the reaction

product accordingte—the—previous—step—usthg——=a

J | d
trialkyl tin 4cds de;—-1-ii}) @&l Kyl atle; or..ii®) zinc
chloride; and" 3.)| c ss-couleﬁ?ﬁ&f t he rﬁ c{%én
N H
o \ N
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previous step using R2-X, wherein R2 is defined as
herei nbefore and Xis F, d, Br, | or triflate, under

WO e@a®6i3son  netal catal ysis yielding the prodect/catoo4/000018
the formula 1.1; or d) 1.)30¢%al kylation of the indole
derivative of the formula 2(iv) using the

el ectrophilic reagent X-Sp-C(=Y)-L, wherein Xis a
| eaving group, like e.g. d, Br, |, nesylate,
triflate, tosylate; and Sp, Y and L are as defined
her ei nbef or e, T n TThe_presence of a sfrong base

yi el di ng t he CR#gl eRdeni vitive bf the formfa 2(v) |as
defined hereirmpefgre, amd 2. ] Cross-coupiing of the

i ndol e deri vet080e |of [t he frmuan2(v) withi |)
st annane der|i vatiye the fq a RP-SnR \iiﬁereln

R2 is defined as |hgreinbeforne d Rl is a Cl 8-al ky
or aryl group; or | ii) & boroni i d derivatli ve
R2-B(OH) 2 and R2-B(OR )2, whe and R are
defi ned as herei nhefore; unde nsiition mnet al
catal ysi s yijel ding the produg¢ the formula |.1
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55. A compound chosen from one of the following formulas:

Cpd.#

Formula
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N
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WO 2004/065367 PCT/CA2004/000018
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— OH
7001 <

7004

7005

56. Use of a compound of the formula | according to one or more of the claims 1
. to 85, or a pharmaceutically acceptable salt thereof, as an inhibitor of HCV

polymerase.

57. Use of a compound of the formula | according to one or more of the claims 1
to 55, or a pharmaceutically acceptable salt thereof, as an inhibitor of RNA
dependent RNA polymerase activity of the enzyme NS5B, encoded by HCV.



WO 2004/065367 PCT/CA2004/000018
313

58. Use of a compound of the formula | according to one or more of the claims 1
to 55, or a pharmaceutically acceptable salt thereof, as an inhibitor of HCV

replication.

59, A method of treating or preventing HCV infection in a mammal, comprising
administering to the mammal an effective amount of a compound of formula |
according to one or more of the claims 1 to 55, or a pharmaceutically acceptable salt
thereof.

60. A method of treating or preventing HCV infection in-a mammal, comprising
administering to the mammal an effective amount of a compound of formula |
according to one or more of the claims 1 to 55, or a pharmaceutically acceptable salt
thereof in combination with another antiviral agent.

61. 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 55, or a pharmaceutically acceptable salt thereof, and
a pharmaceutically acceptable carrier.

62. The composition according to claim 61 further comprising a therapeutically

effective amount of one or more antiviral agents.

63. The composition according to claim 62, wherein said antiviral agent is

selected from: ribavirin and amantadine.

i

64 The composition-according to claim 62 wherein the antiviral agentis an other- -~ - -

anti-HCV agent.

65. The pharmaceutical composition according to claim 64, wherein the other
anti-HCV agent is an immunomodulatory agent, selected from a-, -, 8- y-, and -

interferon.

66. A composition according to claim 64, wherein said anti-HCV agent is another
inhibitor of HCV polymerase.
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67. The composition according to claim 64, wherein the other anti-HCV agent is
an inhibitor of HCV NS3 protease.

68. The composition according to claim 64, wherein the other anti-HCV agent is
5 an inhibitor of another target in the HCV life cycle.

69. A composition according to claim 68, wherein said inhibitor of another target
in the HCYV life cycle is an agent that inhibits a target selected from HCV helicase,
HCV NS2/3 protease and HCV IRES.

10
70.  Use of a compound of formula | according to one or more of the claims 1 to
55, 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
15 T71. Use of a compound of formula | according to one or more of the claims 1 to

55, or of a pharmaceutically acceptable salt thereof, for the manufacture of a

medicament for the treatment and/or the prevention of an HCV infection.

72. An intermediate compound represented by the formula 2(v) and 2'(v)

Y"}/L 2(v)

COOR®

YyL | 2'(v)

COOR°

20 wherein Y°, L, Sp, R® and R?® are defined as in claim 1; and
X is Cl, Brorl.
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73. An intermediate compound represented by the formula

HOOCW R®  y!

R? z
R5
R3 ) R4b
and/or
HOOCW R
N R®
R2
\ Z
R3 R4b Y1
5 wherein Y', Z, R?, R?, R*, R* and R® are defined as in claim 1;

not including compounds P1, P2, P3 and P4 of the following formula

w o

wherein

Cpd. R z

P1 AN +-O-CH3
\ o)
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e {

Br

74. Use of a compound according to claim 72 or 73 for the manufacture of a

compound according to one or more of the claims 1 to 55.

5 75. A process for producing compounds of formula 1.1

Y"\/L 1.1
r
(o]
N COOR
2
RN\
R3

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)

H COOR° 2(iv)

N

R3

10  wherein R® and R® are defined as hereinbefore and X is Cl, Br or I; according to one

of the following methods a), b), c) or d):

a) 1.)

cross-coupling of the indole derivative of the formula 2(iv) with
i) a stannane derivative of the formula R®-SnR’s, wherein R? is
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10

15

20

25

30

b)

2.)

1)

2)
using:

3.)—

4.)

PCT/CA2004/000018
317

defined as hereinbefore and R’ is a Cys-alkyl or aryl group; or
i) 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)
R? \

R3

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, 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

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) atrialkyl tin halide;

ii) 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 triflate, under transition metal catalysis to yield an indole derivative
of the formula 2(vii) as defined hereinbefore; and

the indole Aderivative 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, triflate, tosylate; and Sp,
Y? and L are as defined hereinbefore, in the presence of a strong

base, yielding the product of the formula 1.1; or
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c). 1.)

5
2.)

10

15
d) 1.)

.
2.)

25

PCT/CA2004/000018
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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)

Y‘§/L 2(v)

COOR®

1.) halogen-metal exchange of the derivative of the formula 2(v)
using an alkyllithium reagent or lithium metal; and

2) trané-metallation of the reaction product according to the
previous step using:

" i) atrialkyl tin halide;
i) alkyl borate; or
iily 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, | or triflate, under transition
metal catalysis 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—9(=Y°);L3_W_P]e.revir!ﬁ)v(‘ 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) astannane derivative of the formula R%-SnR’;, wherein R? is
defined as hereinbefore and R’ is a C4.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 1.1.



