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to HCV po ?@gélggg BACKGROUND OF THE | NVENTI ON About f(&%’g’ 'ﬁglvé cases of

hepatitis C virus (HCV) infection are estimated to occur 10 in the United
States each year (Kolykhalov, A A ; Mhglik, K ; Feinstone, SSM; R ce,
C.M; 2000; J. Virol. 74: 2046-2051). HCV is not easily cleared by the
hosts' i mrmunol ogi cal defences; as many as 85% of the people infected with
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10,000 deaths annually. Without effective intervention, the number is expected to
triple in the next 10 to 20 years. There is no vaccine to prevent HCV infection.

20  Prolonged treatment of chronically infected patients with interferon or interferon and
ribavirin is the only currently approved therapy, but it achieves a sustained response
in fewer than 50% of cases (Lindsay, K.L.; 1997; Hepatology 26: 71S-775", and
Reichard, O.; Schvarcz, R.; Weiland, O.; 1997 Hepatology 26: 1085-111S").

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 repiication"; pp. 931-960 in Fields Virclogy, Fields,
B.N.; Knipe, D.M_; Howley, P.M. {eds.}; Lippincott-Raven Publishers, Philadelphia
Pa. *). The 9.6 kb gehome of HCV consists of a long open reading frame (ORF)

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

35  Immunol. 242: 55-847). The structural proteins result from signal peptidaées in the N-



10 i ndividual polypeptides (Reed, K E.; Rice, CM; 1999; Curr. Top.

M crobiol. 35 I nmmunoL 242: 55-84"). The structural proteins result from
signal peptidases in the N WO 03/010141 2 PCT/ CA02/ 01128 term nal portion
of the poB%g)r otein. Two viral proteases nedi ate downstream cleavages to
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The development of new and specific anti-HCV treatments is a high priority, and
virus-specific functions essential for replication are the most attractive targets for
20  drug development. The absence of RNA dependent RNA polymerases in mammals,
and the fact that this enzyme appears to be essential to viral replication, would -
éuggest that the NS5B polymerase is an ideal target for anti-HCV therapeutics.
WO 00/06529 reports inhibitors of NS5B which are o, y-diketoacids.
WO 00/13708, WO 00/10573, WO 00/18231, and WO 01/47883 report inhibitors of
25 NS5B proposed for treatment of HCV.

SUMMARY OF THE INVENTION
It is therefore an object of the invention to provide a novel seties of compounds
having improved inhibitory activity against HCV polymerase.

30



30 WD 03/010141 3 (1) wherein: 5 Ais 0, S, NRL, or CRl, wherein Rl is
sel ected fromthe group consisting of: H  (Cl.6)al kyl optionally
substituted with: -halogen, OR', SR' or N(R1l)2, wherein R11 and each B12 is
i ndependent | H (CLl.6)al kyl, (C3.7)cycloal kyl,

(CL.6) al ky‘f‘)-%"(%‘?lﬂcycmm kyl, (Cl.6)alkyl-aryl or (Cl. PEYrR(MI2Bet  said
aryl or Het optionally substituted with RL0; or 10 both R72are covalently
bonded together and to the nitrogen to which they are both attached to
forma 5, 6 or 7-nenbered saturated heterocycle; --- represents either a

single or a double bond. 15 R2 i | . ; R2t, OR21, SR,
COOR27, S@N(q?g%)af?ecf%e g jryentiog, tgﬁ%&'ﬁﬁ @%%%%'%%@h@ﬁga élr’l’ st aspect of the
i nvention, tiksteeoissmpraiuleerahe teopming, repaenterthat formua last er eoi soner or
tautomer of a conmpound, represented by fornwla I: Y CON(R22)2, NR22C(O) R22

or NR22C(O) NR22 wherein R21 and each R22 isj} independently H, (C1.6)alkyl,
hal oal kyl, (C2-6)al kenyl, (C37)cxclo MKMQ. 6) al kynyl , (Cb5.

7) cycl oal kenyl, 6 or 10-nenhgred aril o Het, €aid R21 and R22 bei ng
optionally substituted witH 1120; Hr bat h R22 are bonded together to form
a5, 6 or 7-nenmbered saturated hdt ero&ﬁ:l e Wwthpythe nitrogen to which they
are attached; Bis NR3 or CR3, with the proviso that one of Aor Bis
either CRL Whe®R3, wherein R3 is selected from (Cl.6)al kyl, hal oal kyl,

(C37) C)t/) ck Oa{AKsyPi( s,(@‘;, &) SR wRatbik &Y ns%asecaag f(cﬁ&iha)gbm;commhgynz |HI,( | |
(o o al ky' (G Lbraly ot oL ey - Gyl bakenyl - bi oyel onl kvl ©
bi cycl oal kenyl , -aniphen, lBR", SB'loy N{R'3) ywhesain RY| doyl leatieR™ ipandegenganivnal | v
substituted with,f 0 Raky! @ AcyRRRN C1§RkA-cS5EEBART (CLHMRy-88] GqeD. oF
‘ o)alkyl-Het, said aryl or Het optionally substituted with R'% or
10 both R*?are covalently bonded together and te the nitrogen to which they are

boih attached to form a'5, 6 or 7-membered saturated heterocycle;
----- represenis either a single or a double bond;

15  R%is selected from: halogen, R%, OR?, SR*, COOR?, SON(R%),, N(R®)z, ,
CON(R®),, NR2C(O)R? or NRZC(O)NR? wherein R*' and each R* is
independently H, (Ci.s)alkyl, haloalkyl, (C..e)alkenyl, (Caz)cycloaikyl, (Cae)atiynyl, (Cs.
Jeycloalkenyl, 6 or 10-membered aryl or Het, said R*' and R* being optionally
substituted with R*;

20  or both R? are bonded together to form a 5, 6 or 7-membered saturated heterocycle

with the nitrogen to which they are attached;

B is NR® or CR®, with the proviso that one of A or B is either CR' or CR?,
wherein R® is selected from (Cy.¢)alkyl, haloalkyl, (Cs7)cycloalkyl, (Gs7)cycloalkenyl,
25 {Ceao)bicycioalkyl, (Ceio)bicycloalkenyi, 6- or 10-membered aryl, Het, (C1.s)alkyl-aryl
or (Ci.s)alkyl-Het, _
said atky!, cycloatkyl, cycloakenyl, bicycloalkyl, bicycioatkenyl, aryl, Het, alkyl-
aryl and alkyl-Het being optionally substituted with from 1 to 4 substituents
selected from: halogen, or
30 a) {C;.g)alkyl optionally substituted with:
' - OR™ or SR wherein R* is H, (C1.satkyl), (Csz)cycloalkyt,



30 a) (C1.6)al kyl optionally substituted with: - OR31 or SR31 wherein R31
is H (Cl-5alkyl), (C3.7)cycloalkyl, WO 03/010141 4 PCT/ CA02/ 01128
- (C1-6)al kyl - (C3-7)cycl oal kyl, aryl, Het, (Cl16)alkyl-aryl or (C, _

5)al kyl -Het; or - N(R32)2 wherein each R32 is independently H (201. 6) al kyl ,
(C3_ ~7) c WA BN | (CL-6)al kyl - (C3-7) cycl oal kyl, aryl ,PGRgA02/01128
(Cl.6)al kyl-aryl 5 or (Cl-6)al kyl-Het; or both e are coval ently bonded
together and to the nitrogen to vvhich%he_y are attached to forma 5, 6 or
7-menbered saturated heterocycle; b) OR33 wherein R33 is H, (Cls)alkyl,

(CL-6) al kyl -aryl or (Clo) SPeTHsbIovdosiy SR (graPlibhangdiic.,
(C1-6)al kyl, (C3.7)cycl oalkiyi-Hetror( C1- G al kyl - (C37) cycl oal kyl, aryl, Het,
Cl.s)al kyl -aryl Cl- - h axq]) ; ' h e
upona 2 T 65T LB R s 1
(CL_s)al kyl - (C3- 7) cycl oal kgycloali(Grelaiyi-( alkidy aryiaHen, (Gyelalicylany
(Cl4) al kyl -Het; or both R%ﬂ@m%uﬁﬂgél GPoIR®2REBOLIEAYBLRRL tejethetr 0 the
e

nitrogen to which they are attached to forma 5, 6 or 7-nenbered saturated
heterocycle; K is Nor CR42ndfiheinropen ipavhigh t‘?ﬂl%@@ﬁa}mﬁ%ﬁ"%w&? Eyffd?r

hal oal kyl, (C3.7)cycl oal kmmahbérsaj%atmz@da)emkdcy:ble;( C3.7) Cﬁd oaljkyl | ofr R4 is
OR41 or SR41, COR41 ar 1 4 i .. ndependently H,
(Cl-6)al kyl), (C3.7) ﬁg)g{%wﬁ%nh ‘Eg&%%gﬁ%{b*?@dﬂﬁ%’% oalkyl; or R4 is
NR42R43 wher ei n R42 afgl)aM3-(QsAcydaaiylianddisdriGedalky-and of(Cla@paHRrY |, (C3_
7)cycl oal kyl ,- (C1-6) . 0 " and R3 are

coval enﬂoy bonded t?&?ﬁZ‘&ﬁﬁéﬁgbh@'ﬁ%{Wb gﬂa{&km f%h t hey are attached
to forma 5, 6 or 7- @M@K&édca.vmclgdmm,éﬁtﬂgté?lﬁd?wi @ (Crelpiiyi-Nebr CRs,

wherein R5 has the sapg definition as R4 defined above; 30 Mis N or CR7,

wherein H7 has the sanme definition as_ R4 defi ned e
&) N(RE : AR W ek,

)2 wherein each R™ is independent
(Cap)cycloalkyl, (Cy.e)alkyl-{Caz)cycloalkyl, aryl, Het, {C.¢)alkyl-aryt or
15 (C1.e)afikyl-Het; or both R* are covalently bonded together and to the
nitrogen to which they are attached to form a 5, 6 or 7-membered

saturated heterocycle;

K is N or CR*, wherein R* is H, halogen, (C)alkyl, haloalkyl, (Csz)cycloalkyl or {Ci.
20 oalkyl-(Caz)cycloalkyl; or R is OR* or SR, COR* or NR*'COR" wherein each R"

is independently H, (C1.s)alkyl), (Car)cycloalkyl or (Cre)alkyi-{Csr)cycioaliyl;

or R*is NRZR® wherein R* and R* are each independently H, (Cyg)alkyl, (Cs.

Jeycloalkyl, (C1.g)alkyl-(Cs)cycloalkyl, or both R* and R™ are covalently bonded

together and to the nitrogen to which they are attached to form a 5, 6 or 7-membered

25 saturated heterocycle;

L is N or GR®, wherein R® has the same definition as R* defined above;

Mis N or CR”, wherein R7 has the same definition as R* defined above;

30
Y'isOorS;

Z is OR® wherein R® is C, salkyl substituted with:
- 1 to 4 substituents selected from: OPO;H, NO,, cyano, azido, _C(-—-NH)NHZ,



Y'isOorS; Zis OR6 wherein R6 is Cl-6al kyl substituted with: -1 to 4

substituents selected from OPO3H, NO2, cyano, azido, C(=NH) NH2, WO
03/010141 5 PCT/ CA02/ 01128 C(=NH) NH(CL. 6) af kyl or C(=NH) NHCO( Cl1. 6) al kyl ; or
- 1to 4 substituents selected from a) (C1.6) alkyl or_haloal kyl

(C3. 7) cyc MR 3. 7 spirocycl oal kyl optionally cont%ﬁ%?%’“l‘zﬁ)r 2

het eroatom (C2.6)al kenyl, (C2.6)ali kyn)él, (C1.6) alkyl-(C3. 5
7)cycl oal kyl, all of whi ch optionally substituted with R150; b) OR104
wherein R104 is (G -6al kyl) substituted with R150, (C3.7)cycloal kyl, or

: | kyl kyl .Bal kyl I | kyl
ggild(s) 2yc|>/oal kyI 7&(—&6*!\8&{;@%{% %’@%&'ﬂ“ﬁ@f‘%{cﬁ)ﬁ'@ﬁ c(% ) g;%/kylog I—|fatC1b2?ngy et

optionally subst—|ttu?}esdbamqehtsl%glé@tedlifonc) OCOR105 wherein R 05 is

(CLo)al k1 (G5 frexchitblitlnabCloSabbsty CPmioiaxpyrphbiy Het,

Cl. 6alky1l | :
Ec:1 6al k§| 32% Sonining | 9 ')em?at% G@gs)a#b?nvgkf%elelai}/‘v M@tﬂ%?&v’éﬁaw th R750;
Mhdependently H 1 oa ok 8‘"3‘*’“12*%&“?“&?‘%‘9&@“&% ern each MO IS
(CL. 6) al kyl - ( C3. 7‘3)c9‘8| ouaEsin R NF* ai'é? Pbé‘%sm"kg&%‘éﬁfﬁ {Fapgyciogiot, or
I(’IIC'S- r galeﬁy![ yﬁn 8[](051%&:@;—5?5 Q&ya?am@mlmt(bysammdr (Ciadnier Sﬁg(rjetjos;[] 3r at ed
het ergcycl e, said” 8?%%1' ar@)’% o@fﬂf\%")a@ Orﬁf‘g‘]i'—éft”ﬁét gf’% ét' "E@ aryl or
(Cl1. 6al kyl ) Het orsuhstiwedeicRE” bei ng optional | y substituted WI th R150; 20
(Co a1 191 - (Ca. IR oI FoISItati e ogrplf R o’
or, ( Cl- eal kyl ) Hetr)cyelpalkyR HeR, (cs;samw)em or (QGgalkyhBpt Fig Al kvl%@yoawy@vlom kyl or

( Cl- 6) al kyl - ( C33)ﬁéfc(b9§a kg%éryl R{Y L tbét@b[ﬁi@héﬂy'sﬁ@ét:ﬂed with@>6al kyl ) Het ,

COOR15 or SO02R15wher €, w08 ) cycloal kyl., . or
(CL. 6) al kyl - (C3. ﬂ)c%f’ oﬁP@lSOa%Etﬂ/il’)z %@P 'X@cﬂ&éﬂﬁ Wharein eagh ¥’( 25
6al kyl ) Het, pr oviigepetdiaty MhE)RER, (C3,)tycRalkiirs (he)aidOagderidayii, aRl12 is not
H or un%J bSt It Utﬁeq, (%Lﬁgyklyl)aryl or (Cy.salkyl)Het or both R*™ are covalently bonded
together and to the nitrogen to which they are attached to forma 5, 6 or 7-
membered saturated heterocycle, said alkyl, cycloalkyl, aryl, Het, {C;.
salkylaryl or (Cy.calkyl)Het or heterocycle being optionally substituted with
R‘t!‘xﬂ;
20 ~e) NR"™R"2 wherein R" is H, (Cis)alkyl, {Caz)cycloalkyl or (Cye)alkyl-{Ca.
Jeycloallyl, aryl, Het, (C1.salkylaryl or«(C;salkyl)Het, and R is H, CN, (Cy.
s)alkyl, (Cs.s)cycloalkyl or {(Cyg)alkyl-{Caz)cycloalkyt, aryi, Het, (Cygalkyf)aryl,
(Crealky}Het , COOR™ or SO.R"™ wherein R is (Cy.s)alkyl, (Cs-
7)cycloalkyl, or (Cr.g)alkyl-{Caz)cycloalkyl, aryl, Het, (G salkyl)aryt or {C;.
25 salkyl)Het, provided that when R™ is H or unsubstituted alkyl, R is not H or
unsubstituted atkyl,
or both R™ and R'"2 are covalently bonded together and to the nitrogen to
| which they are attached to form a 5, 6 or 7-membered saturated heierocycle,
said alkyl, cycloalkyl, aryl, Het, (Ci.qalkylyaryl; {Cisalkyl)Het, or heterocycle
30 being optionally substituted with R™
f) NR''COR'Y wherein R and R™ is each H, (Cy.s)alkyl, {Caz)cycloalkyl,
(C1.g)alkyl-(Cs7)cycloalkyl, aryl, Het, (Cysalkylaryl or (Ci.calkyl)Het, said (Cy.
s)aliyl, (Cazlcycloalkyl, (Ci.s)alkyl-{Ca)cycloalkyl, aryl, Het, (Cyealkylaryl or
(CisatkylHet being optionally substituted with R™,



or both R11 and R112 are covalently bonded together and to the nitrogen to
which they are attached to forma 5, 6 or 7-nenbered saturated heterocycle,
said al kyl, cycloal kyl, aryl, Het, (Cl.6alkyl)aryl, (C -6alkyl)Het, or
heterocycle 30 being optlonally substltuted W th H150 Q NR716COR 17
Wherei n RM® BR#18Y717 is each H, (Cl- 6)a|ky| . (C3. 7)cycPGHFk%MHfm
(C16) al kyl - (C3. 7)cycl oal kyl, aryl, (C16a|kyl)aryl or (G .6alkyl)Het,
said (ClL_ 6)al kyl, (C3.7)cyc|oa|ky| P 1.6)al kyl - (C3.7)cycl oal kyl, aryl,
Het, (Cl.6al kyl)aryl or (C1. 6a|ky|)kbt belng optionally substituted with

R150 WO 03/010141 6 / 2(,01128 ﬂ CONRLIR720 n 8, R'9 and
Rt20 is each H, (9@:1%'?%%1-8}‘1'%649 t75e El@?pdﬁiz is each HV\(*&m)ql(yl Bl

(Cl1.6)al kyl - (C3. Z)oqmaduml(kyd}alkyamly)cydmkyl i, Hed | (&yda)gijaryl oofCi( C1_
6al kyl ) Het, or daMﬁ-‘eg,o %I‘Q%tclo nqwggddetdC}o§7Qaﬁ@EJ tﬁé)?ltr%rf{) M]%Hen to which

they are attache Wenber ed°sa erocycle; 5 or
R'9 and Rt2 are Gmyaareattaqhe@m’fdmda60@e¢hwﬁﬂ@ﬁ@dt‘5@tuﬁi@ haterpeygien to whi ch

th ttach o o t | d
ey oyl oar kyitr R AL R oobd @A‘&“‘Zj‘)m‘?ﬂfmf?ﬁ‘“ 1186 Rlog *Z%‘*Sﬁfkil aryl
or (C - Gal kyl) Hé'ﬂeYoﬁr“’eﬁ@‘@Pé\éVﬁ"éaﬁ ﬁng B‘SNDB'F?SISP %%Fb%ﬁtt?f%vf d with Rt50;

gg NR|127|CEC|O?122 f&?/ X Q)aRﬁ!Q(Z)alzﬁ ycBR0, by, H@ﬂi(ﬁ;)sﬂkn%)wyl €(>jr((c3 |10 et
cycl oa ered ar ,
(Cly 6al kyl>/) aryl Gﬁ'ﬁz’l%t OB'é‘?(“RrWW?Q%'nQQQL ?iyak’f fi%ﬁ“”%@&l‘%gﬁ gg};l y

al kyl - cycl oal kyl ,h)aiR*cAEDR™ WiereibRl*kyiid BYis each HACH. aa!k)k.ym Het being

t | ] bsti{ ut wh R723
and each'd1° 4 1 oML Gt ot g o B Pl el FEL G G
6) al kyl - (C3. 7) cy Ghlag)aky br (Casajtyl)Hedesaid 4ikd, « Cvmlﬁal&dl pd- ymo;alkyioaryl(i@t 6a| kyl ) Het,
or R724 is OH or (Qg](‘;?%ﬁ%g@hd%m hQ{Llib l%lgpdﬂoﬁé,@ Sug@m@mhlyso?onded t oget her

to forma b5, 6 0 teroc¥] gl; sai d al kyl
cycl oal kyl, al kylar &/ElisgaRKer N(BY 94whq:@ﬂ32?e&de AR 3‘%&"9?135899““?51 6al kyl ) Het

d het | 127 wh
and_het er. ocx(/g e6§{§I %}qw@,nb@ 'ohm¥igd;:@§k¥4?51kﬂ mTM&I&aﬁiamne) (@:pR erein

7)cycl oafkyl , ar yRikYl QC(‘L‘ “@ﬁ'f‘%ty?)%r F%S{ror Fr @ﬁﬁy%l‘ﬁ@u %rgl d al kyl,
cycl oal kyl, arylcovidettly bbﬁ‘decaad;dﬁ)dr)caﬂbyh ad; 6 CI-nGableydd)ddbtatdki ng opt i onal | y
subst it ut ed W th h%%‘e QCycIe said alkyl, cycloalkyl, atkyl-cycloalkyl, aryl, Het, (Cy.salkyl)aryl or
(C.calky)Het and heterocydle being optionally substituted with R™%
i) COR™ wherein R is H, (Cy.s)alkyl, (Ca)cycloalkyl or (Cislalkyl-(Cs.
20 sicycioatkyt, aryl, Het, (C,salkylary! or (Cy_galkyl)Het, said alkyl, cycloalkyl,
aryl, Het, (Cy.salkybaryl or (Cqsalkyl)Het being optionally substituted with R™™;
j) COOR' wherein R' is (C.¢)alky! substituted with R*®, (Car)cycloalkyl,
or{C.g)alkyl-(Ca;)cycloalkyt, aryl, Het, {Cy.salkyl)ary! or {Cysalkyl)Het, said {Cs.
chcloalkyl, or(Cy.g)alkyl-(Csz)cycloalkyl, aryl, Het, (Ci.salkyl)aryl and (C,.
25 salkyl)Het being optionally substituted with R'*°;
k) CONR'R™ wherein R and R™ are independenﬂy H, (Cie)atkyl, (Cs-
ricycloalkyl, (Cie)alkyl-{Csz)cycloalkyl, aryl, Het, (C;.galkylyaryl or (Cy.
calkyhHet, or both R'? and R™ are covalently bonded together and to the
nitrogen to which they are attached to form a 5, 6 or 7-membered saturated
30 heterocycle, said alky!, cycloalkyl, alkyl-cycloalkyl, aryl; Het, (Ciealkyb)aryl,
(C1salkyhHet and heterocycle being optionally substituted with R™;
I) aryl, Het, (C;.catkyl)aryl or (Cyaltkyl)Het, all of which being optionaily
substituted with R™, ‘ -

wherein R* is selected from:



]) COOR128 wherein R128 is (Cl.6)al kyl substituted with R 50,
(C3.7)cycloal kyl, or(Cl )alkyl-(C3.7)cycloal kyl, aryl, Het,
(C, _6alkyl)aryl or (Cl.6alkyl)Het, said (C3. 7)cycloal kyl,
or (CLl. 6)al kyl -(C3.7)cycl oal kyl, aryl, Het, (Cl.6aikyl)aryl and (Cl 25

6al kyl ) HeWB0a¢4bpt i onal | y substituted with R150; k) CERRCAQMIBE wherei n
8129 and Rt 30 are independently H, (C 7,6) al kyl, (C3_ 7)cycloal kyl,

(C, .6)al kyl -(C3.7)cycl oal kyl, aryl, Het, (C,.6alkyl)aryl or (C, _

6al kyl ) Het, or both R129 and 8130 are covalently bonded together and to the
nitrogen to which they_ are attached tq forma,5 r [-1me red saturated
30 heterocycle, said aili&¥f ?UQ%)WP%tﬁlsﬁ]ﬁ&?d g?'ﬂﬁa-loc‘{%‘ﬁ?)%’ A a%%lo?

(q_6al kyl)aryl, (C, - 6akkykyiditucatndelbeie@irooycl e being optionally

substituted w t hR150; Sﬁjy"%r%%%'{#ﬁda!@gtcﬁgﬁé%gi%bXJ' sifocycleandpal kyl) Het, al |

of which being option (1 tut , Wherein 8750 is selected
from WD 03/010141 7 Peinahomniinis! or 2hqterostomy (e erikah S BF8dC2d from

hal ogen, N2, cyano, ?)éj,éﬂ&i: [ all of whiétloplofdip séistitierivingeect ed from a)
(ClL.6) alkyl or haloa '

kY1 1.0( C3. 7) sl 0al k 7. spirocyc) oal kvl

optionally contai ni ng“’ly el Fﬁg&sg’ﬁ]@%@ﬂ'g%ﬂ%ﬁ%“fﬁ)(‘/’t}fg%f‘@T kyl - (C3.

a/h 7)cycl OR%ZY! : a' | ((C):?LG' 'yabgzlm,térﬁ,ﬂ&gtl (!Bf&u@?imdﬂ‘(@dawimtﬁﬂiﬁ@ikyb) ORt 04

erein is H, 1) CYG , J

(C3. 7) cycl oal kyl , ar yF@ﬁ@M a@bﬁ%&%@?“)ﬂ&?@P"‘@wﬁ(‘%@ﬂ%ﬁ’ﬁ'ﬁ% ?’;’—‘Q‘%‘Wsa! d alkyl,

cycloal kyl, aryl, Het sufsBlaghamityTaryl or (CL.6al ky)) Het being optionally

substituted with R160; 10%;1- 1 el 705\ ) -

(C3.7) cyi oal kyl , _(Cl%)%%c%/l - _957?%3{816&%@;?”)@[{&&%6?%%wg% aryl or

(C1. 6al kyl ) Het, sai d alcksialkyt yiet dalwiviary ar (i salidtet, said ald) eiploplyly | or -
Cl4dal kyl ) Het bei ng opty I [ ' i iondly sl

(SOZN( R %8% 2 or S;)ZRI( R%%Wé?éfg(gﬁﬁggﬁggggﬁi %@%&?Ign I%Lg i ndegendent ly H,

(Cl-6)al kyl, (C3.7)cy®B&kyl or (Cl.6)alkyl-(C3. 7)cycloalkyl, aryl, Het,

(Cl-6al kyl)aryl or (ClGa"eysdhgR 0L ots NETHS(GRE® wherein each R'™ is

15 independently H, (C4s)alkyl, (Caz)cycloalkyi or {Cy)alkyl-(Cs.
JJeycloalkyl, aryl, Het, (Cyalkyharyl or (Cq.salkyl)Het or boih R*™ are
covalently bonded together and to the nitrogen to which they are
attached to form a 5, 6 or 7-membered saturated heterocycle, said
alkyl, cycloalkyt, aryl, Het, (G.caliyi)aryt or {Cyealky)Het or

20 heterocycle being optionally substituted with R
e) NR'"R"2 wherein R'" is H, (Ci.c)alkyl, (Caz)cycioalkyl or {Cs.
e)alkyl-(Cz)cycloalkyl, aryl, Het, (Cqsalkylaryt or (Creatkyl)Het, and
R s H, (Cis)alkyl, (Cs)eycloalkyl or (Cy.s)alkyl-(Caz)cycloalkyl, aryl,
Het, (Csalkyl)aryl, (Cicalkyl)Het , COOR™ or SO,R" wherein R'*

25 is (Crg)alkyl, (Caz)cycloaliyl, or (Cr.)alkyl-(Caz)cycloalkyl, aryl, Het,
(Crealkyiaryl or (Cyalkyl)Het, or both R™ and R"'? are covalently
bonded together and to the nitrogen to which they are attached to

- form a 5, 6 or 7-membered saturated heterocycle, said alkyl, -
cycloalkyl, aryl, Het, (C;sallyharyi or {Cy.galkyl)Het, or heterocycle

30 being oi:tionally substituted with R'®°;

f) NR'COR™ wherein R""® and R'"" is each H, (Ci.5)alkyl, (Cs-
syeycloaliyl, (Cys)alkyl-(Caz)cycloalkyl, aryl, Het, (C.calkyharyl or (Cy.
calkyHet, said {Cy.g)alkyl, (Car)cycloalkyl, (Ci.c)alkyl-(Car)cycloalkyl,
aryl, Het, (C,.salkyDaryi or {C,galkyl}Het being optionally substituted



coval ently bonded together and to the nitrogen to which they are attached
to forma 5, 6 or7-nenbered saturated heterocycle, said alkyl, cycloal kyl,
aryl, Het, (C1l.6alkyi)aryl or (Cl.6al kyI)Het or 20 heterocycl e being
optlonally substituted with R760; e) NR''"Rt12 wherein R'' is H,

(Cl1. 6) ai kyWOo@814r) cycl oal kyl or (ClL_ 6)al kyl-(C3.7) cy@F@’éJAR%i‘Pllzsaryl, Het ,
(C1-6al kyl)aryl or (Cl.6al kyl)Het, and 8R112 Is H (C_6)alkyl,

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

(CLl. 6al kyl)aryl, (Cl.6alkyl)Het, COOR115 or SO2R115 wherein R'5 25 is

(CL. 6)al kyl, (C3 7)cycl oal kyl, or (Cl.6)al kyl-(C3.7)cycloal kyl, aryl, Het,
(C1- 6al kyl)aryl or (Cl‘ﬁ’gl'ﬁyl')l—bt or both R'* and R12 are covalently
bonded .t oget her and tOg)tNB"‘PDGMWW"ImemhBFl‘atm‘é)anaRé?"&tetaanhle(ﬂ:do forma

5, 6 or 7-nmenbered sat eter d aI Iky|, aryl,
Het, (CL.6alkyl)aryl o 3"?2528367 Cly&?f"gﬁle®‘§8'@ﬁ%¥gy "}ﬁﬁy' 3”@%‘2&6’3 g  optional I y
substituted with R160: safrh) amwmmynnemeaé?mdﬂ%’aamdo@eﬁﬂmoreach H,

(CL gat oyl vyl or (cioreadtie Pt gt P gl isl g e pRstin B K 7
(ClL. 6) af kyl - (C3. 7) cyc|@ra?l-wnbere%r‘»@iwatqqe‘teter?fm%aﬁal&ﬁl%rcwOaﬂw' 6@1 6al kyl ) Het

bei ng optionally subst Ak} Wet & R160;
NRllgCC]QlR19R120y whe é)élmRﬁg ml%ﬁ]ﬂ%%ﬁ%%%:@@%l?) 6) al kyl , 9

(C3. 7) cycl oal kyl , (01 %(PWP"@@QOP}’WB SWFC’W " Het, (d. 6alkyl)aryl
or (Cl.6al kyI)Het or B7QR'51’GD(R§'QGZﬁh@elﬂm?ﬁhsﬁm,t(bya)éﬂwhdm%nﬁllyt ogether and to
the nitrogen to which they .are.attach 10 yeuy| 6 ., Or. ered
sat ur at ed "het erocycl e; “Eﬁ%& %W?/F @@ 1a|’ {/)ﬁ T@f'%z‘)zwr‘ere'nkggr@

6) al kyl - (C3. 7) cycl oal kedch RE jd inddriendertiCH, 8 kliy) @k ybyabraliionr €ablrig!) Het  or

het erocycl e bei ng opt| b 22wher ei n
RI2| is H (CL 6)al kyl ﬁﬂ%ﬁiﬁ" S, et 5o 'ﬁﬁ@%ﬁ“\fﬁ%& R RS

OR 23 or N(R124)2 vvher@lQ(CF%amlaﬂtbOﬂéBcﬁaRmMaW@WPmé‘mf@w fgfopp a5,

(CLl.6al kyl), (C3.7)cycs gt ¥inbe@t shitrieté ﬁét&%ycle, said alkyl, cycloalkyl, alkyi-

15 cycloalkyl, aryl, Het, (Cygalkyl)aryl or (Cysalkyl)Het and heterocycle
being optionally substituted with R**;
j) tetrazole, COOR' wherein R'? is H, (C..q)alkyl, (Ca7)cycloalkyl,
or(C, g)alkyl-(Caz)cycloalkyl, aryl, Het, (Cyisalkyl)aryl or (Cy.salkyl)Het,
said (Cig)alkyl, (Caz)cycloalkyl, or(C;.g)alkyl-(Cs7)cycloatkyl, aryl, Het,
20 (C.salkyDaryl and (C,.calkyl)Het being optionally substituted with R,
' and
k) CONR™R™® wherein R and R*® are independently H, (Cy.
salkyl, (Csz)cycloalkyl, (Cyg)alkyl-(Csy)cycloalkyl, aryl, Het, (Cy.
calkyharyl or (Cy.salky)Het, or both R and R'*° are covalently
25 bonded together and to the nitrogen fo which they are attached to
form a 5, 6 or 7-membered saturaied heterociycle. said alkyl,
cycloalkyl, alikyl-cycloalkyl, aryl, Het, {C1£afkyl)aryi, (Cygalky)Het and
heterocycle being optionally substituted with R®°;
wherein R'™ is defined as 1 or 2 substituents selected from:
30 tetrazole, hatogen, CN, C; calkyl, haloalkyl, COOR™*, SO4H,
' SO.R'™, OR™, N(R'®),, SON(R'),, NR'™COR'™, or
CON(R'),, wherein R™" and each R'®?is independently H,
{C1g)alkyl, (Ca)cycloalkyl or (Cyg)atkyl-(Carlcycloalkyl; or bath

R'®? are covalently bonded together and fo the nitrogen to



(C3.7)cycl oal kyl, aryl, Het (Cl-6al kyl)aryl or (Cil.6alkyl)Het, or R124 is

OH or (QCl _6aikyl) or both R724 are coval ently bonded together to forma
5, 6 or 7-menbered saturated heterocycle, said al kyl, cycloal kyl, alkyl 15
cycloalky |, Het, (Cl.6alkyl)aryl or (C1. 6a|ky|)kbt and heterocycle
bei ng optléH?f¥ %ubstltuted with R160; j) tetrazole, XXFEHBNRErein R726
iIs H (Cl.6)al kyl, (C3.7)cycloal kyl, (C1.6)al kyl -(C3.7)cycl oal kyl, aryl,
Het , (C1-6alkyl)aryl or (C1-6alkyl)kbt, said (CL.6)al kyl, (C37)cycl oal kyl,

~or(C1.6)al kyl -(C3.7)cycl oal kyl, aryl, Het, 20 (Cl 6a| kyl)aryl and

(Cl_6al kyl ) Het bei ng option subst i t ut ed W th ) CONR729R130
wherein R729 and R73D are ﬁﬁéﬁ?ﬁ&éerﬁqaﬁhqq © Qﬂ'asbﬁ)qé @‘F"%e('%% 7) cycl oal kyi ,
(C1-6)al kyl - (C3.7)cycl oal kyhturaaardyieterdd@rtie, (d - 6al kyl)aryl or

(CGL. 6al kyl )Het, or both R 129 and 8130 are covalently 25 bonded toget her
and to the nitr_ogmg to which they are attached to forma 5 6 or

7-menber ed seitZis AR avhresineR U8 Yeilsalkyigsd substithip withcy el oal kyl |

ﬁ' t<yl cyc%;oal)kyl ,~1%)4|sub§ﬂ[ﬁ}ients(é§get@€|f%w DROYH;, ,az(d%% mmhi) Het R?gg dof i ned
eterocyci e pein u erein is define
as 1 or 2 substlMﬁbﬁ@@@%@ﬂ’&'&w&ﬁ%@a oK%z ¥ e, hal ogen, CN,

Cl. 6al kyl , hal oal Wb4sﬁﬁ£ﬂﬂ!éﬁlﬂsseﬁ%lilfron602l?161 OR 61, N(R 62)2, _
“ndopendent |y by B(CErpL bR BE Fodf (B aBolin s ach RTO21s
(C16)al kyl - (C3. 7)&py@¢yg@awlopmuaﬂmnﬁmirmm%@ere@omt €htlplrenybfided t oget her

and 10 6 i 1 0aggh (00)AALINMBII CADRIOHESy Sock S o

attached to for red "~ satur heteroc% Zis ORG
wherein R6 is (Ca'geﬁylk%\f’é{'r%ﬂd alyibryeirelio Baingippijpnally supstitye W’%stl tuents
sel ected from OR@RFbin R¥PUthe Ghmblay N2 but skt ) DRIEEING) &) kyl or

SUbst 1 tuted vt h W EGRORarcdRion SRy SRR SR e b i - ) 2L
: or unsubstiituted C,.galkyl; '

15 "~ b) OR™ wherein R'™ is (C,salkyl) substituted with R'*°, (Ca;)cycloatkyl, or
{C.s)atkyl-(Cs7)cycloalkyl, arvi, Het, (C;.¢alkyl)aryi or (C1saikyl}Het, said
cycloalkyl, anyl, Het, (Cygalkylaryl or (Cysalkyl}Het being optionally
substituted with R"% .

‘©) OCOR™ wherein R™ is (Cys)alkyl, (Csz)cycloalkyl, (Ci.g)alkyl-{Ca.

20 7Jeycloalky!, Het, (Ciqalkylyaryl or (Csalkyl}Het, said ailkyt, cycloalkyl, aryl,
Het, {Cy.salkyDaryl or {C salkyl)Het being optionally substituted with R,

d) SR SO,N(R'™), or SON(R™)C(O)R"® wherein each R'” is
independently H, (C.¢)alkyl, (Caz)cycloalkyl or (C.g)alkyl-(Caz)cycloalkyl, amy,
Het, (C;.galkyl)aryl or (CysalkyhHet or both R are covalently bonded

25 together and to the nitrogen to which they are attached to forma 5, 6 or 7-
membered saturated heterocycle, said alkyl, cycloalkyl, aryl, Het, (C,.
satkyharyl or (C,salky)Het or heterocycle being optionally substituted With
R™, wherein R'® is the same as R but is not H or unsubstituted Cy.galkyl;

&) NR"R" wherein R™ is H, (Cy.g)alkyl, (Cax)eycloalkyl or (Cie)alkyl-(Ca.
30 7)cycloalkyl, aryl, Het, (C,salikyl)aryl or (Ci.calkyHet, and R™2is H, CN, {C:.
s)alkyl, {Csz)oycloalkyl or (Cy.s)alkyl-{Cs7)cycloalkyl, aryl, Het, (Cysalkyl)aryl,
(Crsalkyl)Het , provided that when R™ is H or unsubstituted alkyl, R"'? is not
H or unsubstituted alkyl,
or R™ is also COOR™ or SO,R"** wherein R™5 is H, (Co)alkyl, (Ca.



spi rocycl oal kyl optionally containing 1 or 2 heteroatom (CZ_6)al kenyl, (02
10 8)al kynyl, (C,.6) alkyl-(C3.7)cycloal kyl, said hal oal kyl, cycloal kyl,

spi rocycl oal kyl, al kenyl, al kynyl and al kyl -cycl oal kyl being optionally
substituted with R150, wherein R750a is the sane as Rt5 but is not

COOR 50b NM{®RAFOB2  NR750bC( O) R 50b OR150b SR150b, SCORREEURARSBR( R SCOb) 2,
wherein R 50b is H or unsubstitut ed q% al kyl; 15 b) OR104 wherein R104 is
(C, _6al kyl) substituted with RY50, )cycl oat kyl, or
(CL.6)atkyl-(C3.7)cycl oal kyl, aryl, Het (Cl 6al kyi )aryl or (Cl-6alkyl)Het,
said cycl oal kyl, Bal kyl )ar or (Cl.6al kyl)Het being

optionally subst T)Fﬁﬁl’é@fy’mﬁ"t(ﬁiéfi%(%df’y 65" e K‘éiﬁﬁ'kﬂmor & C1- 6) al kyl ,

Eg I7%(0%/)0:42;61! kyl, d Ik %WPT(seﬁel kséiﬁla:ZQRWL@@&@VH,orH%ubst(nﬁb@alkﬁlyt)aryI or
a said a 0a ar)| or

(C . 6a?/ky| ) Het bePHﬁ’“b% |>ﬁ"%ﬁ%’§{ef’?\(}¥°889%°9ﬁ*hﬁta§ 3 §ﬁ‘3 fg

SO2N(R Oea) 2 or SORbK ﬂ%e@&be&ﬂ@)ﬁtﬂ&fmm@rfeiamrmuél@&amwme@ hetelpeymmnt ly H,

C .6 |k | C3. Het ,

(o 6mi ky by ary i of Erea oy eb, Coelpa P R aE otleroBi, | 2

together and to th@nmcvmlm@j@ﬁulnaﬁtumﬂ\wﬁnﬁﬁey are attached to form ab, 6 or
/- menber ed satur lgﬁ"%@"%%@u@ﬁ“sﬁdch‘a' %Sé,(alch (éxs%méﬁhmteawh Het, (CL_

6al kyl)aryl or (ClL.6al k Het or heteroc bei n P lonal |y supstit ut ed
with R750, whereRn\KES C'P%"Qt' Her-gal(Geslcpdedvbaty |”§ fGraly sy ahi&ubst i t ut ed
C1. 6al kyl e) N 2 X . 7&%% I @&, ©,cycl oal kyl or
(1, ; )al>/k I -()C3 aT@&%yia}mogjlr %ﬁlﬂkyl (© )dikyl((@l) %‘;ﬁ arwé‘,ryl @)ry Y
(C1- 6al kyi%) Het , aPﬂH‘Vpﬂ"f?rK%Wﬁ )dﬁtb?'%ﬂl"p“@ %'Vﬁé/tfsmuf ycI oal kyl or

(C .6)al kyl - (C3. 7h)>ml"e@d)dqmwn1arwmerelmw K'Chnb @' Ryd dazh W, (C1o)alRyl, €l kyl ) Het

I ded that wh bst i I kyd | ' t H
b ou SEe et e R b T L TR £,
(C..6)al kyl | ( C3. .ANB&] 6144 caBIRGTHBASR LT 284 T) by oltwatridplwhichy
(C1. 6)al kyl - %ﬁﬁ ecgﬁtlaﬁﬁ/ d'to ﬁfr%la’s gﬁ% n(eq‘}#bepé’ﬂ %Ydrgt@& WbiteRbydidsl
and e

6al kyl ) Het , sane I S not or unsubstituted

al kyl,” 0% both HenR"and Fr?"@faafffé'a@a%noeﬁ%q 199%?{@@8 q '&Haé'tt'ﬁé?" Rrithighy the

nitrogen to they are attached to form a 6, 6 or 7-membered saturated heterocycle;
said alkyl, cycloalkyl, (Ci¢)alkyl-(Csr)cycloalkyl, aryi, Het, {(Cysalkylaryl or (Cs.
salkyl)Het or heterocycle being optionally substituted with R™;
h) NR'ZCOCOR™ wherein R™' and R'# is each H, (Cis)alkyl, (Ca

20 7)eycloalkyl, {Cy.e)alky!-(Caz)cycloalkyl, a 6- or 10-membered aryl, Het, (Ci.

’ salkyharyt or (Cysalkyl)Het, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryi, Het,
(Cralkyhary! or (Cyalkyl)Het being optionally substituted with R';
of R is OR™ or N(R"®), wherein R'® and each R'** is independently H,
(Cyealkyl), {Caz)cycloalkyl, or (Cy.g)alkyl-(Car)cycloalkyl, aryl, Het, (Cy.

25 calkyharyt or (CyealkyHet, or R™* is OH or O(Cy.salkyl) or both R™ are
covalently bonded together to form a 5, 6 or 7-membered saturated
heterocycle, said alkyl, cycloalkyl, alkyl-cycloalkyl, anyl, Het, (Cy.salkylyaryl or
(Csalky)Het and heterocycle being optionally substituted with R'";

i) COR™ wherein R is (C,.)alkyl substituted with R™®, (Caz)cycloalkyt or

30 (Cire)alkyl-{Caz)cycloalkyl, aryl, Het, (Cigaikyl)aryl or (Cy.eally)Het, said
cycloalkyl, aryl, Het, (Cysalkylaryl or.(C,.calkyl)Het being optionally
substituted with R*;

j) COOR™® wherein R'2 is (Cy.¢)alkyl substituted with R, (Cs.)cycloatiyi,
or{Cyg)alkyl-(Csy)cycloalkyl, aryl, Het, (Cygatkyl)aryl or (Cysalkyl)Het, said (Ca.



which they are attached to forma 5, 6 or 7-nenbered saturated heterocycle,
5 said al kyl, cycloal kyl, aryl, Net, (Cl.6alkyl)aryl or (CLl.6al kyl)Het, or
het erocycl e being optionally substituted with H150; f) NRL6CORL7 wherein
R16 and R17 is each (Cl-6)al kyl substituted with Rt50, (C3.7)cycloalkyl,
(CL. 6) al ky¥OL¥B%cycl oal kyl, aryl, Net, (Cl-6alkyl)ar yPCB’ﬁAQmm

6al ky))Het, said (C3.7)cycl oaI kyl , (Cl._! )al kyl - (C3. 7) cycl oal kyl, aryl, Net,
(A. 10 6alkyl)aryl or (Ct.6alkyl)Het being optionally substituted with
14150_ g) NR1' CONR19R120, wherein R'8, R'9 and H120 is each H, (Cl.6)alkyl,

C3. 7 | oal kyl, (Cl.6)alk 7) | k

§C1. 6al L;Y;:a?f/ll gr)c tkyl, %’Z%éij{‘fk)” ﬂc‘(‘f‘f"yﬁﬁlggﬁy'sy'ﬁfa éé‘yg)fil\lﬁ’lﬁr{ﬁéd to R19 and
to the nitrogen t@lMﬁ)HGﬁbenﬁgh@ﬁorﬁﬁ;&sLﬁ)&ﬁt&@hWﬁhW“fOrm a 5 6 or 7-nenbered
and o the ni troghhCENRARChnp"opal 6l APy Rer le SE v 0% "

7- menmber ed sat ur afegtidadkyie (G ewbyteCs Saycidaliyikaryl, Haty (1 eadityRaryl, or (C1.

(L Byl ko (C3. 1) gpl0e gl Aicklnarois 6 voablatla gt L or

6al kyl) Het or het ber ng | onal substitute
NR727COCOR122 \A/nerf@&ubsmt.e@a!hﬂd 14122 is each H, (Cl6)al kyl, (Ca 20

7) cycloal kyl, (G, ofgdth Ky amaﬂa}&M&Ja%ﬂ‘%nde@to@eth@fanﬁ% ﬂﬁfmﬁfgéﬁlt@rw Net ,
(C1. e6al kyI)aryI or ﬁCl 6al ) Het , sal

B Kyl - Cycl ol Kyl , "By ey R ate e o Sy Py T o BT JREocHng

optionally subst i tsamamylywchal&aﬁncyl SfcioRkA2anyiSHERIQ Jalimad &, 2dhDHeber ei n R123

(CL 6yl 1 (Ca. 7] AFRENER e apronagpursfyimatty. [ 201 oor Y

(C1-6al kyl ) Het, of) dnfilBe, (csﬁaﬁu»yll)myl dO(Ccabu}Hepl 8l cdwhiblobéingRdnalye coval ently

bonded t oget her t 9, ﬁ{([%d%tﬁw E\Q‘E 7-menbered saturated heterocycle, said
cl oal Kyl

al kyly cycl oal kyl, aryl, Net, (Cl.6alkyl)aryl or
(C1- 6al kyl ) Het anwhﬁétneﬁ oGS,/cI e bei ng opt i onal | y substituted with H150; i)

COR 27 wherein H 27 is. {{h Gbalulents s%l;&%dlfw fﬁguo rth:d,_rﬂeg&oc(r@.da) cycl oal kyl
or 30 (CLl.6)al kyl-(C3a)cycl oal ky , Cl. 6al kyl )aryl or

(C1. 6al kyf) Het, said 'cg/ [ SosypRiyen Saﬂﬁced (CI 6al kyl Yaryl ~or

(C1. 5al kyl ) Het bei ng opt(Codpaldiyr ha!mtebm |(cy;1)ceydlonn<yfrcaAsﬁlﬁzcy¢lc)alI@EU?728 wher ei n

Sr (28C | '_?5 ) fﬁlIC&yIG) ?'C:i;yln . %ﬁ%n#l)ﬁ%ﬁrﬁan%éq ot%@?ten& a(f% ﬂg?@ )alkynyl
(C, _6al kyl )Het, said ((C3s) 2Ng-@3/cyripaky!, all of w |ch optton y substltuted WIth 2
b) OR'™ wherein R'® is H, (Cy.salkyl), (Caz)cycloalkyl, or (Cyg)alkyl-
20 (Caz)cycloalkyl, aryl, Het, {Cysalkylaryl or (Cgalkyl)Het, said alkyl,
cycloalkyl, aryl, Het, (Ci.esalkyl)aryl or {C,salkyl)Het being optionally
substituted with R**°; _
¢) OCOR'™ wherein R is (Cy.s)alkyl, (Caz)cycloalkyl, (Cy.e)alikyl-(Cs.
7)cycloalkyl, Het, (Cysalkylaryl or (Cysalkyl)Het, said alkyl, cycloalkyl,
25 aryl, Het, (Cycalkyl)aryl or (Cy.¢alkyl)Het being optionally substituted
with B'®, _
d) SR, SON(R™), or SON(R®)C(O)R™® wherein each R™ is
independently H, {Cy.g)alkyl, (Cs.;)cycloalkyl or {Cy.g)alkyl-(Ca.
Zeycloalkyl, aryl, Het, (C.salkyl)aryl or (Cy.qalkyl)Het or both R'™ are
30 covalently bonded together and to the nitrogen to which they are
attached fo form a 5, 6 or 7-membered saturated heterocycle, said
alkyl, cycloalkyl, aryl, Het, (C,salkyl)aryl or (Cysalkyl)Het or
heterocycle being optionally substituted with R,
) NR™MR"2 wherein R™ is H, (61.G)aikyl, (Car)cycloalkyi or (Cy.




11 PCT/ CA02/ 01128 7)cycloal kyl, or(Cl.6)al kyl -(C3.7)cycloal kyl, aryl, Het,
(Cl-sal kyl)aryl and (Cl_ 6al kyl)Het being optionally substituted with
R150; k) CONR729R130 wherein RY29 and R730 are independently H,

(C1.6)al kyl, (C3- 7)cycloal kyl, (CLl.6)alkyl-(C3.7)cycloal kyl, aryl, Het,
(CL. 6al kymWaosypholer (C7 5 6al kyl )Het, provided that whenr®r/t2@/mais8H or
unsubstituted alkyl, Rt30 is not Hor unsubstituted alkyl, or both Rt29
and R730-are coval ently bonded togethefl2and to the nitrogen to which they
are attached to forma 5, 6or 7-nenbered saturated heterocycle, said

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

(Cl1. 6al kyl )Het 10 and)alkgﬂ(@agcgonia&ybeﬁyhyet)KE{lsalhﬁJal'yyos(ﬂnseﬂl{yl)Héte&hdM' th R15;

1) aryl, Het, (CL.sal kyla); é‘?-‘a%@ﬁ’%‘ﬁgb &ﬁé)cﬁgw g@ﬁ%eﬁkymfiﬁ@cggwg

opti onal ly subst ituted Wit
substituents sel ect ed afyi,dtet, (Batadybaryl, (GRalkwiliehCHPREZORG.R "I @herein to 3

substituents sel ect ed gisqmc, gﬂkg(_@ ﬁ%y@dﬁ}yﬁl oP(bH'JQ ﬁé%%érycmél@ -appcycl oal kyl,

C3-7 spirocycl oal kyl option
(C2.6)al kényl, (C2.3) Mekjﬁyda‘kyl)?(@ﬂ @145@!!‘!!)}’191 @C?P“?f’c end 8| E?'Ie all of which
optional | Iy shtﬁ I tut e@%«iau%rmaﬁém todBthdPRAPH mélﬂitr éh tamﬁchlﬂ%ylére (Cl4al kyl),
(L. o8l kol Yaryl or ( CoeY R b o groa”-aideered S@%%%%P%ﬁfécvcé@rwd et
(CL. 6al kyl)aryl or ( Clalkﬁlad:yqda)@lehrybaeng;@alkyl)ambd (¢4 sa8iybHes, but ed wit h R160;
B cycloal kyl, ret . ( chogyr ey Py e VLB Oy L) @
cycl oal kyi¢, 25 ar yI OHYR!"*COR! B'ahek(ylh Y phd BF’ serciBhl [Grl)pist (Gaei ng
OBt ona Ly SUe Ly Lt e, PSS, BB SN ) Anrser G
(C3-7)cycl oal kyl or ( @@_M)Hpkyard((@:&)allwr)(@g&qvéa@l%v|(Cus\¢lgwl (Caa@tvc*oal
(G -6al kyl)arylor (d. ﬁ@'l—i"e}’|(btﬁiky@éryltb@(ﬂﬁﬁﬁlﬁﬁleﬁﬁﬁnégp&ﬁéﬂ@|sﬁ@§'t1hﬂ’ecponded
together and to .the nltrogﬁgn are
i5 g) NR"CONR'™R™, wherein R™, R™ and R'® is each H, (C,.
glalkyl, (Cz.7)cycloatkyl, (Cy5)alkyl-(Ca.s)cycloalkyl, aryl, Het, {C,.
salkyharyt or (Cycalkyl)Het, or R'® and R'* are covalently bonded
together and to the nitrogen to which they are attached to forma 5, 6
or 7-membered saturated heterocycle; said atkyl, cycloalkyl, (Cy.
20 e)alkyl-(Cs 7)eycioalkyl, aryl, Het, (Csalkyl}aryl or (Cy.zaltkyliHet or
heterocycle being optionally substituted with R'?;
h) NR™'COCOR'2 wherein R'? is .H, (Cy.o)alkyl optionally
substituted with R'*"; and R™ is OR'® or N(R"?%),, wherein R**and
each R' is independently H, (Csatkyl), {Cs.s)cycloalkyl, or (Cy.g)alkyl-
25 {Csa)eycloalkyl, anyl, Het, (C.caliyharyl or (Cycalkyl)Het, or R' is OH
or O(Cy_salkyd) or both R*?* are cévalently bonded together to form a 5,
6 or 7-membered saturated heterocycle, said alkyl, cycloalkyl, alkyl-
cycloalkyl, aryl, Het, (C:.¢alkyl)aryl or (Cy.salkyl)Het and heterocycle
_  being optionally substituted with R*®°;
30 j} tetrazole, COOR™ wherein R* is H, (Cys)alkyl, (Csz)cycloalkyl,
- or{Cyg)alkyl-(Caz)cycloalkyl, aryl, Het, (Cigalkyl)aryt or (Cisalkyl)Het,
said {Cy.g)alkyl, (Caz)cycloalkyl, or(C, ¢)aliyl-(Cs)cycioaliyl, aryl, Het,
(Cseatkyharyl and (C,.qalkylHet being optionally substituted with R,
and



attached to forma 5, 6 or 7-menbered saturated heterocycle, said alkyl,
cycl oal kyl, aryl, Het, (Cl.6alkyl)aryl or (Cl4alkyl)Het or heterocycle
bei ng optionally substituted with R160; e) NR''Rl2 wherein R'" is H,
(C1l.6)al kyl, (03.7)cycloal kyl or (Cl1_ WO 03/010141 PCT/ CA02/01128 12

6) al kyl - (("133793&1%1I4bal kyl, aryl, Het, (Cl.6alkyl)aryl or @CI/CA83444y18) Het, and
R72 is H CN, (Cl.6)al kyI, (C3. 7)cycl oal kyl or

(CL.6)ai kyt-(C3.7)cycl oal kyl, aryl, I—ﬁ (Cl4al kyl )aryl, (CL.6aikyl)Het |,
COOR75 or SO02Rl15wherein R15.is (C -6)al kyl, (C3.7) cycl oai kyl, or

(C, -6)al kyl - (C3-7)cycl oal kyl, aryI, 5 Het (Cl al kyl)ary
(C .6al kyl )Het, or bokhCRNR™“ERYwrerein Ri7 @ﬂdBova‘leeWéP?ﬂq%‘HﬂédCu -oget her and

to the nitrogen to V‘h')ﬁllﬁylt(?{e}icﬁb%lky!afé.%mﬁq ﬁgc%lﬂi[aaraeﬁé , @, 7-nenber ed

sat urated heterocycle (GL al kyl)aryl
or (Cl-sal kyl) Het, orsa"?v&@félr%@@fi@'li'@l‘rfﬁbﬁﬁbt §'i?d‘s°&'?‘?fﬂ‘efed with R160;

%;3 f)l NRrEml Zc\img; ebgndéai? eﬂﬂdam&: Tént@@@‘dﬂl tHwh(cEme@)aaé Mh?iﬁlgi |

cycl oal ky a C oa I a ar or
(C_ 6alkyl) Het, sal%i’ 614 gf?ri ?e&r%“%{ PéS‘P{? Y"t'é shifrani?! kv ary
(C1.6)al kyl -(C3.7)cyc k:mdakyll; alky!ﬁ:mlbafk)d-lem P(GCICGaaImiﬂrl)idﬂyisali@\)H@@nd6a| kyl ) Het
bei ng optionally subs t ©@ONR119R120, wherein
R118, R 19 and R 20 i ‘s’étgtléc cq"al—P V\Q%gbﬂ&%?’sfj% ( ) cycl oal kyl ,

(C1-6)al kyl -(C3.7)cycl oal k\ylhereiarlyﬂ is Fiieﬁned(aeﬂ-orsauwwats;ﬁeleetﬁd from:

(Cl-6al kyl) Het, or H 19 anetrﬁk?eﬂhénbserp@wb%wy hQQA’HQEQ:OGW@)‘eBbQJ{ and to the

nitrogen to which they are attgc e meyber ed sat urat ed

heterocytl e; said al kyl, c§eal ‘PV% '\t@:f )@(ﬁ%a}"é'll*m}el- Nf‘é?%cy‘?fl oal kyl , aryl,

Het, (Cl.6alkyl)aryl or (C@Qﬁg:t Ry, Wirgbin*®" ah@ REP Qe 6 ldefineii abgveypt i onal |y
substituted wth 8160; h) NR121COCOR 22 wherein R121 is H, (C16)al kyl

optionally substituted with R16D, and R 22 is OR723 or N(R124)2 wherein
R 23 and emziamﬁamsreimmmbtbmkw (nga:k@m Rygr)10-ni@Bzgreyaiodetkyl , or

Gal Kyl ) Hot , (GronBBet SRR cpliof el g WL MR E IR D o1

bonded t tigetsubstittted v R 'a 5

or 2 is N(R®™)R®, wherein R® is H or (Csalkyl) and
R® is (C1.e)alkyl optionally substituted with:
- 1 10 4 substituents selected from: OPQsH, NO,, cyano, azido, C(=NH}NH,,
20 C(=NH)NH(C,.g)alkyl or C(=NH)NHCO(C.c)alkyt; or
-~ 1 1o 4 substituents selected from:
a) (C1.¢) alkyl substituted with R***, haloalkyl substituted with R'®, (C5.
. 7jeycloalkyl, Ca7 spirocycloalkyl optionally containing 1 or 2 heteroatom,
(Czﬁ)alkenyl; {Cog)atkynyl, (Ci¢) alkyl-(Ca.y)c;rcloalkyl, all of which eptionally
25 substituted with R™°, wherein R™ is the same as R but is not halogen,
OH, O(C1salkyt), COOH, COO(C1.calkyl), NH,, NH(C salkyl} and N(Cy.salkyl)s;
b) OR™ wherein R™ is (Ci.calkyl) substituted with R™, (Cg)cycloalkyl, or
(Cre)alkyl-(Cs z)oycloalkyl, aryl, Het, (Cyalkyharyl of (CyealkyhHet, said
cycloalkyl, afyl, Het, {C;calkyl)aryl or {Cyalkyl)Het being optionaily
30 substituted with R'%;
¢) OCOR'™ wherein R™ is (Ci.e)alkyl, (Csz)oycloalkyl, (Cre)aliyl-(Cs.
Jeycloalkyl, Het, (C;galkylaryl or (Csalkyl)Het, said alkyl, cycloalkyl, aryl,
Het, (C1.calkylary! or (Cs.salkyl}Het being optionally substituted with R™;
d) SR™® SOH, SON(R™)2 or SO,N(R™)C(O)R™™ wherein each R'*® is



6 or 7-nmenbered saturated heterocycle, said al kyl, cycloal kyl, alkyl -
cycl oal kyl, aryl, Het, (CLl.6alkyl)aryl or (Cl.6al kyl)Het and heterocycle
bei ng optionally substituted with R 60; 30 j) tetrazole, COOR128 wherein
R 28 is H (Cl-6)al kyl, (C3-7)cycloalkyl, or(C, .6)alkyl-(C3.7)cycloalkyl,
aryl, Het W @mnﬁﬁlkyl)atyl or (CI1. 6a|ky|)kbt sai d (C, PEYA&ARYA1128
(C3.7)cycloal kyl, or(Cl.6)al kyl -(C3.7)cycl oal kyl, aryl, Het,

(C, _sal kyl)aryl and (C, -eal kyl) Het beiﬁé optionally .substituted with R760;
and WD 03/010141 PCT/ CA02/01128 13 5 10 k) CONR729R130 wherein R729 and
R130 are independently H, (ClL. 6)al kyl, (C3.7)cycloalkyl,

(Cla) al kyl - ( C3. 7)iegaprodanty H, (<-‘a+s),ﬂ|kyl t)cyc(ogﬂwf 0r6<a1 V- syievclpaliyt, any,

(Cl.sal kyl') Het, Qfet! E!al@i)&%l &g, aﬁ%ﬁﬁle@bﬁb&wn&? eRtdovalehpBEIRRAt oget her and
to the nitrogen to i ch - menber ed

sat urated het er od§e§ther aag; ‘?Jlgﬁlnliﬂ‘?ﬂe“ t"éf‘?'&“d%?"@? 32'3?}1?9?0 %’{’E?Ba aryl ,
Het, (d aal kyl )arryémbe(réii aatliaydd)nideirocgalel sakiiiot, eggladliel, e, higt, (at | onal |y

SubstLuted Wi gt b, Pyt Rekefocfige A opfordyunfuitifal | 20, ©
SCBH, SO2R161, cméi”s N(R 62)2, S2N(R 62)2 NR 62CCR‘ 62 or CON( R162) 2,

wherein H 6" and § 11%13\4@% ,f.{hnfgg &\p \é 37)% ék?al ( NShiglie R i's,
(C3-6)cycl oal kyI al keny 6- 5

(CL. 6)al kyl - ﬁmrélp@ , 2yl ldptcwwwwr (%Jreauswwet aam”" '%tCNDI(C‘al kyl - Het ,
(61°6al ESF‘%'én? AR TR T TR
substituéfts sel d@n@ﬂ‘yﬂ"%rp (3@ W@?Eﬁ’ﬁbn a’ii(%'c?)a”@t LQQIFU’W"‘V}

C(=NH) NH(C, . 6) al kytlcayaikd- f@gkﬁowmyc&go ﬂbi{)(d)matkyi)ary[ br i AkgHEst i tuent s
sel ected from provided that when R'*' is H or unsubstituted alkyl, R*?is not H or

unsubstituted alkyl, or both R""* and R*? are covalently bonded together and

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

15 saturated heteroéycle, said alkyl, cycloalkyl, aryl, Het, (C,galkyl)aryl or (C.
calkyl)Het, or heterocycle being optionally substituted with R';

) NRY®*COR'" wherein R™® and R""" is each H, (C.s)alkyl, {Ca7)cycloalkyl,
(Cy.pralkyl-(Ca7)cycloalkyl, amyt, Het, (01.3§IM)awt or {Cy.alkyl)Het, said (C;.
s)alkyl, {Ca7)cycloalkyl, (Cy.g)alkyl-(Caz)cycloalkyl, aryl, Het, (Cysatkyllaryl or

20 {C1salkyl)Het being optionally substituted with R™’;

g) NR™CONR" R"'?, wherein R"®, R"'® and R" is each H, (Ci.g)atkyl, (Ca
7)eycloalkyl, (C,e)alkyl-(Csr)eycloalkyl, aryl, Het, (Ci.galkyl)aryl or {C,.
salkyHet, or R"® is covalently bonded to R'"® and to the nitrogen to which
they are attached to form a 5, 6 or 7-membered saturated heterocycle;

25 _ orR™ and R™ are covalently bonded together and to the nitrogen to which
they are attached to form a 5, 6 or 7-membered saturated heterocycle; said
alkyl, cycloalkyl, (Ci.s)alkyi-(Cas)cycloalkyl, arvi, Het, (Cizallylaryl or (C4.
salky)Het or heterocycle being optionally substituted with R**%;

h) NR™'COCOR'™ wherein R™! and R'Z is each H, {C1)alkyl, (Ca.

30 7)cycloaikyl, (Cy.g)alkyl-(Caz)cycloalkyl, a 8- or 10-membered aryl, Het, (Ci-

' salkyl)aryl or (Cq.satkyl)Het, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryt, Het,
{Cisalkyl)aryl or (Cy.calkyi)Het being optionally substituted with R*®
or R"™is OR' or N(R™), wherein R'? and each R is independently H,
(Cic2lkyl), (Ca7)cycloalkyl, or (Crgalkyl-(Cs7)cycloalkyt, aryl, Hel, (Cy.



a) (Cl.6) alkyl substituted with R150a hal oal kyl substituted with R150,
(C3_ T7)cycloalkyl, C3-7 spirocycloal kyl optionally containing 1 or 2
heteroatom (C2.6)al kenyl, (C2%)al kynyl, (C, a) alkyl-(C3.1)cycloalkyl, all
of which optionally 25 substituted with R750 wherein RliOa is the sanme as
R 50 but i"@)?\”’éﬂtl“lﬁhl ogen, OH, O(C aal kyl), COOH, COQ(C, BEI&HI2OI1RH2,

NH(C, _6al kyl ) and N(d aal kyl) 2; CR{Q4 wherein R104 is (d aal kyl)
substituted with R75D, (C3.7)cycl oaI Kk or (Cla)al kyl-(C3-7)cycl oal kyl,
aryl, Het, (C1.6alkyl)aryl or (C, -sal kyI )Het, said cycloalkyl, aryl, Het,

(CL. 6al kyI yaryl or (C aatkyl)Het being. O%gl onal | y 30 subst.it ut ed with R150
c) OCOR105 wher eijs# 0’50"|(§1 el gyR i € of Péiepisy ‘?{;’Pthﬁcar%) al kyl - (C3.
7)cycl oal kyl , HeteovdiéntipBbiaieti katfeiHler & folnfoa 556@bKankBEred Satuthial Kyl .

cycl oal kyl, aryl ., Het a ar I tionally
substituted with HReEEgySe %’?d%t;éy‘?@&h &ééﬁﬁﬂ-‘!‘}’géﬁ ﬁé@@%{'&%@? C( O R70B
wher ei n each Rt (C&a“@%b@dﬁé!drbcﬂﬂﬂ%@@@ﬁﬁﬁﬂ@&uﬁﬂtmm ﬁent ly H,
(CL.6)al kyl, | 1@ K aryl, Het,
(C1. 6al kyT) ar yI M@ g/ﬁ 'J% ?L*Cfc %)a?(kl %’I‘ﬂjé Are covafszél{w{/ *honded
together and to tvleimﬂM egfbrlﬂet,(ﬂlePWﬂ}ﬁfY’N’éQ&aﬁﬂ@i)HﬁbE@Hél‘lﬁﬂt eyclosivh a 5, 6 or
7- menbered sat ur ﬁ{mﬁcf Aot Béﬁl'g o&;ﬁﬁél}?%hﬂ@ﬁluied%%‘ risoHet, (Cl_

Ret er oc tional ly substituted

5 6al kyl)aryl or n
v op ke )nw@n%mhy BRESE @ ol STt P e R vol oal kol

or (CL.6)al kyl (Gﬁc nglhﬂ-l(@;ly)b?&lbé{kyi aaflmet U%a;ll@ﬁry}fiﬁ @xéikﬂmék s@ﬁ (c&
(d sal kyl an

cl oal k
(CL.6)al |-(cs7)v}€-y€?&t9%{l RgﬁPw)%l'ﬂg‘r &71148‘6’03"(!/&%@'19@!?&@%‘ arylgng f sal kyl ) Het
COOR15 or SOZRt 5 )ﬂeﬂbeﬁ?@opitn&na(uﬂ;uﬁéualtétw;th K'®3. 7) cycl oal kyI or
(CL-6) al kyl - cycl oal ky t100( CL. 0 al kyI)Het
provi ded that V\/n #N'Q b Wg?rehréubals-?l 1u§agdm§‘?ﬁ? %{e“%iﬁg'z( ‘§) ﬁ(g’t(
unsubstitut ed al kisygloadyl, kDitsfalkdR:(C s ahepbidRik, aryEHebﬂ(éiLseihﬂ]aWi boEded toget her and

to the nit t isb nbered 15
saturat ed hot er ocyel B blRNVER A ARSIy bbb o P ary

or (Cl. 1%al kyi) mettogeraﬂo Vl’ﬁlﬁf@h@b%fe |a§a¢51sﬁ rﬁgfoanﬁl%ﬁ af vaem?sge@@@twaé%ﬁ with R150;
heterocycle, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, {Cysalkyl)aryl,
(C1ealkyl)Het and heterocycle being optionally substituted with R™;
1) aryi, Het, (Cy.calkylaryl or (Csalkyl}Het, all of which being optionally
substituted with R**®, wherein R'* is selected from:

20 -1 to 3 substituents selected from: halogen, NO;, cyano, azido or
- 1 to 3 substituents selected from:

a) (C.s) alkyt or haloalkyl, {Csz)cycloalkyl, Cs.7 spirocycloalkyl
optionally containing 1 or 2 heteroatom, (Ca.}alkenyl, (C1.¢) atkyl-(Cs.
Jeycloalkyi, all of which optionally substituted with R*®;

25 b) OR™ wherein R*™ is H, (C1.salkyl), (Cs)cycloalkyl, or (C1.e)alkyl-
{Car)cycloalkyl, aryl, Het, (C,ealkylyaryl or (C.ealkyl)Het, said alkyl,
cycloalkyl, aryl, Het, (C..calkyl)aryt or (C,salkyl)Het being optionally
substituted with RT;
¢) OCOR' wherein R™ is (Cy)alkyl, (C37)cycloalkyl, (Cts)alkyl-{(Cs.

30 ‘ Z)eycloalkyl, Het, (Cysalkyl)aryl or (C.salkyl)Het, said alkyl, cycloalkyl,
aryl, Het, {Cysalkylyaryl or (C.salkyl)Het being optionally substituted
with R'™;

d) SR'%, SO.N(R'™), or SON(R")C{O)R"* wherein each R'® is
independently H, (Ci.¢)alkyl, (Csz)cycloalkyl or {Cis)alkyl-(Ca.



f) NRL6CORL7 wherein R16 and R77 is each H (Cl-6)al kyl, (C3.7)cycloal kyl,
(Cl1.6)al kyl -(C3.7)cycl oal kyl, aryl, Het, (Cl.6alkyl)aryl or (Cl.6alkyl)Het,
said (Cl_ 6)al kyl, (C3.7)cycloal kyl, (CLl.6)alkyl-(C3.7)cycloal kyl, aryl, _
Het, (Cl6al kyl)aryl or 20 (Cl-6al kyl)Het being optionally substituted with
R150; g) MR®GEHNK 19R120, wherein R115, R 19 and R 20 iRCTEaR/OH28 ‘
(C1.6)al kyl, (C3_ 7)cycloal kyl, (C1.6)alkyl-(C3.7)cycloal kyl, aryl, Het,
(Cl.6al kyl)aryl or (C1_ 6alkyl ) Het, o ® R78 is coval entl y bonded to R19 and
to the nitrogen to which they are attached to forma 5, 6 or 7-nmenbered

saturated heterocycle; 25 or R'' and R120 are coval entlﬁ}}/ bonq,gd toget her
and to the nitrogen tocxdsaby. aW‘h@?‘ §ealiofant prd byt of Botg R

cheg?e{ﬁd| s?gr% ed’ P&Iaf%rn Mﬁ}H@dto@%érar@tk!ﬂe,mtwf@hQﬂhﬂﬁoﬂthey are sal Kyl ) Het
a cycl oa ai a

or heter o)éycl e bei n)g; Bﬁth‘XE’IfPV'%lﬁb%ﬁ @?é’g Rﬁ?fﬁm%h‘%ﬂ%dﬁﬁ(}c"H%y
wherein 8121 and R |alk¢asjnlohll<yl (e, KRt A|CKdIkyD 4rgor B0\ Aot oral kyl |

Cl.6)al kyl-(C3 7 oyl , Het C1.

s kyl) Yaryl. ' (c)lcﬁgbg‘g{"? ‘%beﬂ‘sqa"pc‘:‘g'qﬁ“ig‘r"%g%?{ Ry, al k I-f:ycl oal kyl .
aryl, Het, (Cl.6alkyk) M&/’I‘R‘é’rwf(emnﬁéfﬂsﬂ)(ﬂeﬁa'@bl( ywﬁw'@haﬂtw subst it ut ed
with 8150; or R7T2 ISB)W@T (,ri;?%@, @,%&h@;g,@;)gfw@(ﬁqglqﬁﬁ&h aRa24 i s

i ndependently H, (C1 clo
(CL.6)al kyl-(C3.7) cycBoaIS aéycloifmor (@@)@Q/‘ﬁs@m@%‘rﬁ@ﬂozlonzs

15 6al kyl)aryl or (Clﬂéﬁéd%bl)c&rﬁm (O ot EOOH Blor SOFaabkel K01 bot h
R124 are covalently bon ether to g mj d saturated
heterocy® e, said al kifi({Craibdss 'OalﬁY'WI(C%V QW)WCIOM ﬁg

(ClL.al kyl)aryl or (C@lekWaW(C%mkyimét%mwﬁ'é' dneiR1f aeptdvalealy y
substituted wth R150

(G- 7y cycl oalkyl or ( Eashodeyiel a8 1 Shheug ol iy s H el

(Ci$al kyl )aryl or (Clgainkay3, ﬁ}deﬂmmede%ﬁahyﬂtedb?@togmiﬁcwlda“‘a‘ryI Het ,

Cl_6al kyl ith R750
(5 i % (P Mt o

(C3.7)cyd§ oal kyl , orP@MPE‘I%?’IY SH@“‘#?‘!:V'@T Balikyl, aryl, Het
(Cl_6al kyl)aryl or (Ch RaMkodRMatner&RRY® bGBRLO edcH,qCRRAHY(Cs

29 kyi ) tetbei ng opt | RIS ISRV ECT IR RRTGo o C elAB D645 uner of
R129 and R130 are i ndependensiiy (G,q)a{kil 83:a)cesibalky, (3is)alkyl-{Caz)cycloalkyl,
anyl, Het, (C.satkyl)aryl o5 (Cy.alkyi)Het being aptionally substituted

20  with R'%

g) NR'™GONR'"R', wherein R''®, R""® and R'? is each H, (C..
e)alkyl, (Caz)cycloalkyl, (Ci.g)alkyl-(Ca7)cycloalkyl, aryl, Het, (C,.
calkyharyt or (Csalkyl)Het, or R'* and R'® are covalently bonded
together and to the nitrogen to which they are attached to forma 5, &

25 or 7-membered saturated heterocycle; said alkyl, cycloalkyl, (Ci-
eyalkyl-(Ca7)cycloatkyl, anyl, Het, (Cyealkyllaryi or (Cy.calkyl)Het or
heterocycle being optionalty substituted with R*®%;

- h) NR™COCOR™ wherein R* is H, (Ci.q)atkyi optionally
_ substituted with R'®, and R' is OR'® or N(R"?*), wherein R***and

30 . each R'? is independently H, (C1salkyl), (Caz)cycloalkyl, of (Cr.c)alkyl-
(Caz)cycloalkyl, aryh, Het, (Cy.calkyaryl or (Cyalky)Het, or R is OH
or O(C1.galkyl) or both R'** are covalently bonded together to form a 5, -
6 or 7-membered saturated heterocycle, said alkyl, cycloalkyi, alkyl-
cycloaikyl, aryt, Het, (Cy.salkyl)anyl or (Cy.salkyl)Het and heterocycle



7)cycl oal kyl , (C1$)al kyl -(C3.7)cycl oal kyl, aryl, Het, (Cl$al kyl)aryl or
(C1_ o6alkyl)Het, or both R729 and R13D are coval ently bonded together and
to the 15 nitrogen to which they are attached to forma 5, 6 or 7-nenbered
saturated heterocycle, said al kyl, cycloal kyl, alkyl-cycloal kyl, aryl,
Het, (Cl$avdydipemdyl , (Cl$al kyl)Het and heterocycl e bei rgr/opriconsl | y
substituted with R150; 1) aryl, Het, (Cl$alkyl)aryl or (Cl$al kyl)Het, al

of -which being optionally substitutedi®ith 2150, wherein 2150 is sel ected
from 20 - 1 to 3 substituents selected from hal ogen, NO2, cyano, azido or
- 1to 3 substituents selected from a) (Cl4) al kyl or hal oal kyl,
(C3.7)cycl oal kyl, C3. Bempioptiompitl sabrbtytbd wibpRi*onal |y containing 1 or

opt | onal 1y subat ) ut b GEF PRSI SErplTe KK AR K stidaigl e
(C1sal kyl ), (CB.7)cycbd@h&wkw(@mﬂQ%&EﬁWhhwyﬁﬂt@@&amwﬁyﬂpbéhﬁwwﬂHakyl Het ,

( C1$a: ty: )ar y: or ( Cl%ﬁ;ljli% %%ﬂ% (C%ﬁdygoéiltyky)l‘(cw Qb(ﬁ-l(@a‘?;sd&MbalkﬁraWI Heflet
(G:O?CB?OSyV\%g:gl norRl(Ogll(gi @MW@R@[&LQ%H%@\S?%?WY Sub(sm@ﬂ&{'t ﬁ% h R763oc)
7)cycl oal kyl , Het, (Chpgal kyl)aryl or (Cl$al kyl)Het, said al kyl,

cycloal kyl, aryl, ky! Qr al k optlonally
substituted with RlGE'f) %%%Rf%“)‘ %IﬁfRFBéWB‘P @%ﬁ?é?f@’ék(@ ®) R108 wherein
(eggg) 8|1g8I i ?C3I n\ollue)pgg;é)erkyll {Cahicydlsals) ¢ mlkyv(cgécyiboam argil, Ret, (Car -

; a y - ﬁ ar y 1 t 1
(Ci1. 6al kyl )aryl or (qué'g iLr)‘%"ta ﬁﬁi %ég‘ﬁl% grzé%ycogea+°w{?nu)¥ bonded
t oget her iand to the nibondsgdogatierahd torhe hivggenrte which fidyede altpchetim a 5, 6 or
7-menbered saturated ReheroGyVGlanemstnsh saﬁjrgﬁli het@bb%&@'s'ébﬂ'aikylar yl, Het,

e skt vk v L RSy oo
(C3.7)cycl oal kyl or (Gﬁmnxﬁm@bﬁﬁéoﬂﬁ&mﬁbﬁxﬁhﬁﬂhkmhfﬁary| Het,
(CL. 6a! kyl)aryl or (ClL.5al \l%{l:_u)emm i) crtlé%néd as 1 or 2 substituents selected from:
15  tetrazole, halogen, CN, C;ealkyl, haloalkyl, COOR™, SO3H,
SO.R™, OR™, N(R™™),, SO:N(R™),;, NR'®COR™ or

CON(R"®),, wherein R'"®' and R'* are as defined above;

or Z is N{R**)R® wherein R™ is as defined above and R® is (Ca.s)cycloalky,

20 (Czg)alkenyl, 6- or 10-membered aryi, Het, (Cyg)alkyl-aryl, (Ci.g)alkyl-Het, wherein
said alkyl, cycloalkyl, alkenyl, aryl, Het, alkyl-aryl, or alkyl-Het, are all optionally
substituted with R*;

or Z is OR® or N{R*)R® wherein R® is as defined above and R® is:

25
wherein R” and R®are each independently H, (Cy.g)aliyl, haloalkyl, (Cs.)eycloatkyl, 6-

or 10-membered aryl, Het, (Cy.g)alkyl-anyl, (C,.s)alikyl-Het, wherein said alkyl,
~ cycioalkyl, aryl, Het, (Cyq)alkyl-aryl, (CyJalkyl-Het are optionally substituted with R™;
or ' ‘
30. R’ and R® are covalently bonded together to form second (Cs7)cycloalkyl or a 4, 5-or
6-membered heterocycle having from 1 to 3 heteroatom selected from O, N, and §;
or when Z is N(R®)R®, either of R” or R® is covalently bonded to R* to form a



'R12 is H, (Cl.6)al kyl, (C3.7)cycloal kyl or (CL.6)alkyl-(C3-7)cycl oal kyl,
aryl, Het, (Cil6al kyl)aryl, (Cl.6alkyl)Het , COOR15 or SO2R75wherein R15 10
is (Cl.6)al kyl, (C3.7)cycloal kyl, or (C1.6)alkyl-(C3.7)cycloal kyl, aryl,

Het, (C1. 5a|ky|)ary| or (C1- 6a|ky|)kbt or both R"' and R12 are covalently
bonded togeoheetoamd to the nitrogen to which they are apCEChEMIIZ® forma
5, 6 or 7-nenbered saturated heterocycle, said alkyl, cycloalkyl, aryl,
Het, (Cl_6al kyl)aryl or (CL.6al kyl) Het ji8or heterocycle 15 being optionally
substituted with R 60; f) NRL6COR117 wherein R16 and R'7 is each H

(ClL.6)al kyl, (C3. 7)cycloal kyl, (CLl.6)alkyl-(C3.7)cycloal kyl, aryl, Het,
(C1-6al kyl ) apih géH-cdnfalning 6l diybiblertd hewicdyd€1- 6) al kyl , (C3. 7) cycl oal kyl
(C1.6)al kyl - (ca 7)cycl oal kyl, aryl, Het, (C1. 6a|ky|)ary| or (CL. 6al kyl ) Het
bei ng optionally substituted 20 mnth R160 g) NRL1I8CONR119R120, wherein
R18, R119 an¥*RI26r$;s each H, (Cl_ 6)al kyl, (C3.7)cycloal kyl,

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

(A -6alkyl)Het, or R79 and R720 are coval ently bonded e nd to the
ni trogen 60 Whisdh (EhegviirEsaswciaakder ﬁ%ﬁp&yhﬁca%%"doé‘ ﬂSa'Hr'?eg &F’éﬁﬁ'&ﬁ

saturated heg &C(bﬂ)&kyi-ﬁet, an advlmr&h, op%{x‘idll?@b%ﬁiuted(v\(ﬁﬂk—s“, or

6) al kyl - (C37cc|oa|tkl Y { (r t?/\fg g a(r?ymo{’?\]éé%t Het or
heterocycl e Beiafgvaiph IV&HHQ’GI‘V EU}%P Rt & 1o 2 R7EGMRY )

wherein 8121 |s H, (Cl.6)al kyl optionally substituted with R160, and R722
is OR123 or 4 |nR' ently H,

(C1. 6al kyl ), 267%"&9%\4?'8'3 ?aw'zﬁe?@?‘ﬁg%"é}’?éf?r‘&%@%{ ﬁetl o‘g)I%E&g., aryl, Het,
( C1. 6al kyto) alomeary(@IC&aduMDPPkt-Hetoali ﬂmhmgmmqpmaﬁﬂmeﬂ_’m Y¥) or both
H 24 are coval ently bonded toget 2 odi0o forma 5, 6 or 7-nenbered saturated

het er ocycl e, said yles cy .,;Ei/ al kyl - cycl oal kyl, aryI Het, (C1
al kyl)aryl or (CL1. ?gmk I—|e’fc\

/BywHe VD 03/ 010141 PCT/ CA02/ 01128 17
bei ng optionally substftuted "With R 1 ef.ﬁt.{oazol e, COOR721 wherein R128
is H (C1.6)alkyl, (CB. 7) cycl oal kyl , or(Cl %) al kyl - (C3. 7)cycl oal kyl, aryl,
Het, (Cl_eal yh)al yla darivtiva iteeddky| ) Het

wherein Het is defined as 5- or 6-membered heterocycie having 1 o 4 heteroatoms
15  selected from O, N, and S, ora 9- or 10-membered heterobicycle having 1 to &

heteroatoms selected from O, N and S; and-

" R™, R®, R**R’®, R* and R"™ is each defined as:
- 1 1o 4 substituents selected from: halogen, OPO3H, NO,, cyano, azido,

20 C(:NH)NHQ, C(=NH)NH(C1.¢)alkyl or C(=NH)NHCO(Cg)atkyl; or
- 1 to 4 substituents selected from:

a) {C1.) adkyl or haloalkyl, (Csy)cycloalkyl, Cy7 spirogycloalkyl optionally
containing 1 or 2 heteroatom, (Czg)alkenyl, (Cag)alkynyl, (Cyg) alkyl-(Ca.
Jeycloaikyt, all of which optionally substituted with R'™;

25 b) OR'™ wherein R'™ is H, (C1.calkyl), {Csz)cycloalkyl, or (Cig)atkyl-(Cs.
seycloalkyi, aryl, Het, (Cysalkyl)ary! or (Cy.cakkyl)Het, said alkyl, cycloatkyl,
aryl, Het, (Gysalkyharyl or (Csalkyl)Het being optionally substituted with
R15u;

c) OCOR'™ wherein R is (Gy.q)alkyl, (Ca7)cycloalkyl, (Cy.e)aliyi-(Cs.

30 7cycloalkyl, Het, (C.ealkylaryl or {C,salkyl)Het, said alkyl, cycloalkyl, amyl,

' Het, (Cysalkyl)aryl or (Ci.catkyl)Het being optionally substituted with R™;
d) SR, SON(R™™). or SON(R'™)C(O)R™™ wherein each R™™ is



said (Cl-s)al kyl, (C3.7)cycloal kyl, or(C1l.6)al kyl-(C3.7)cycl oal kyl, aryl,
Het, 5 (CL.6al kyl)aryl and (Cl-Bal kyl)Het being optionally substituted with
R160; 10 15 and k) CONRL129R 30 wherein R72 and R130 are independently H,
(CL. 6)alkyl, (C3-7)cycloal kyl, (CL.6)alkyl-(C3.7)cycloal kyl, aryl, Het,
(C1_ 6al kyopsersaror (CL_5Sal kyl )Het, or both R729 and RPOT/anex/gtsal ently
bonded together and to the nitrogen to which they are attached to forma
5, 6 or 7-nenbered saturated heterocycl 18 said al kyl, cycl oal kyl,

al kyl -cycl oal kyl, aryl, Het, (Cl.6alkyl)aryl, (C1l. 6a| kyl ) Het and

het erocycl e bei ng optlonall substituted wi'th H160; wherein R160 is defined
as 1 or 2 substi. tlﬁé?f?@dgfélyé%f%d)afmofﬁa-v)cv‘éfta”ﬂk@l(@1,s)aﬂa/l -Sganycioaiyl, 8%, 6al kyl ,

hal oal kyl , COCR?Gjlget m Na pejalk br boh RIB L2, confBN; FRRN2, NR16ZCCR162
or CON(Rt62)2, 5} are as defined above; or S

N( R6a) R6 wher ei n e ﬁ’E&’B’Hv‘é‘ hR¥arR aftachedto igmg 5y %%'I7kyl 20
(C2.6)al kenyl 6 membér@d mtawdeﬂztmqybie, &daialk}(l Gﬂaclﬁa)l@I kepyd, Hat, it ..

Cl. | kyl - '
gl kyle) gr y% or aI T(Mlﬁ%iﬁ—g%r (éaé“%a?ﬁfekgr r{eteg%gﬁﬁﬁeméﬁ%t P?‘& %%m\ﬁ‘{% or Zis
OR6 or N(R6a)R6 V\ﬂereln Rea is as defined above and R6 is: RV 25 \Q
(Ca. 7y cycl ol kyl o RorerieRiERT QRIS Meliy, (Cop R o sy
(C1.6) al kyl - Het , wpvstoalky) a5di ldetaa%qlkyl)araym(@aalkmﬂet aing*lﬂ"zlaét CN (Cr.
(CL.6)al kyl -aryl, 5)5r@14a:§4)éwdoanlzﬁbr @nsamﬂt(cgr@uomkﬁ%tﬂét Ltl{egak%é@ or

R7 and R6 _are coval ent| ﬁ%"t secon cl oaI Kyl or

a 4, 5- df 6- mentierdlg) cl%%ﬁ’av n‘ﬁ‘el“i"@)ﬁl isf{Gr2Myb{lexr oat om sel ect ed
fromO0, N, and S,7)cyeroamhaﬂ(@.Byamlx{(clg%gagdaﬁjkyeaﬁ;haét o, AMnar s covalently

bonded to Réa to f RMWI&, or both R' and R"2 are covalently bonded together and to the
nitrogen to which they are attached to form a 5, 6 or 7-membered saturated
heterocycle, said alkyl, cycloalkyl, aryl, Het, (Cyealkyharyl or (Cysalkyl)Het, or

15 heterocycle being optionally substituted with R*™%

f) NR'"°COR™ wherein R""® and R'" is each H, {C,.s)alkyl, (Cs)cycloalkyl,
(Crg)alkyl-(Ca7)cycloalkyl, aryl, Het, (Cy.qalkyl)aryt or (Cqsalkyl)Het, said (C,.
syalkyl, (Cs7)cycloalkyl, (Cyg)atkyl-(Cs7)cycloalkyt, aryl, Het, (Gygalkyl)aryt or
{C1satkyl)Het being optionally substituted with R*™™;

20 g) NR"CONR™R', wherein R'*®, R" and R is each H, (C1.e)alkyl, (Cs.
z)eycloalkyl, (Cy.g}alkyl-(Cay)cycloalkyl, aryl, Het, (Cyatkyharyl or (Cs.
salkyHet, or R"® is covalently bonded to R and to the nitrogen to which
they are attached to form a 5, 6 or 7-membered saturated heterocycle;
or R™® and R™ are covalently bonded together and to the nitrogen to which

25 they are attached fo form a 5, 6 or 7-membered saturated heterocycle;
said alkyl, cycloalkyl, (Cy.g)alkyl-(Car)cycloalkyl, aryl, Het, (Cqqalkyl}aryl or {Cy.
satkyl)Het or heterocycle being optibnaily substituted with R™;

h) NR™'COCOR™ wherein R and R™ s each H, (Cy.s)alkyl, (Cs.
7)cycloalkyl, (C,¢)alkyl-(Caz)cycloalkyl, a 6- or 10-membered aryl, Het, (C;.

30 salkyl)aryl or (Gysalkyl)Het, said alkyl, cycloalkyl, alkyl-cycioalkyl, aryl, Het,
{Crsalkyljaryl or (Cy.calkyl}Het being optionally substituted with R
or R is OR™ or N(R'?), wherein R'®and each R™ is independently H,
(Crsatkyl), (Csr)cycloalkyl, or (Cr.s)alkyl-{Caz)cycioalkyl, anyi, Het, (G4
salkyl)aryl or (Cy.qallyl}Het, or R™* is OH or O(C, galkyl) or both R™* are



a Rs 7 R W 03/010141 18 nitrogen-containing 5-or 6-nenbered heterocycle;
Y2i sOor S; PCT/ CA02/01128 5 RO is H, (Cl.6 alkyl), (C3.7)cycloal kyl or
(C1l.6)al kyl -(C3-7)cycl oal kyl, aryl, Het, (Cl.6)al kyl- aryl or

(Cl.6)al kyl -Het, all of which optionally substituted with RI0; or RO is
coval ent | yve¥dedito either of R7 or R8 to forma 5- orPErasMiEr2ed
heterocycle; O is a 6- or 10-nenbered aryl, Het, (Cl.6) alkyl-aryl, (Cl.6)
al kyl - Het, (Cl-6) alkyl 10 CONH-aryl o20(Cl4) al kyl - CONH-Het, all of which
bei ng optionally substituted with: COOH ~ N'~N~COOH "' H COO—I , or H100;
or a salt or a derivative thereof; wherein Het is defined as 5- or

6- menber ed het er Geyaddndy hended dogethes tdotres Brtoart7omembersd saibreieded from 0, N,

and S, or a 9- Ohokmghaiilol el s A, Skikfubiy 2. b h&@c% §f gt oms

selected fromO, N 0 |s each

defined as: -1 td&° @a"éﬂmﬁﬂ%@ﬂﬁ@cﬁ%ﬂ%@*’?ﬂ%ﬁﬁ”%ﬁ”&j‘éﬂm O8H, NO2, cyano,
azido, 20 C(= Nm)r\bbznﬁcwﬁ%mﬂmam@ ¥yt GG yewwﬁm19&tkg)(@kkyl or - 1

(C7) oyl bal Kyl AR A ST byl B gt Corip et s pl Rt or 2
het eroatom (C2. G)yhHegG| salidiyl@)y 6C:katkyHet lie’lhlg dpliordiiK ylibs(GRd w:t‘r'i)%’?cl oal kyl,
o1 ul e o Rt A & ARl S Ghoter el RT00 1S
Het, (C1. 6a| kyl) akcxdloeﬁwl el Heb{(&ydakddyt osih.chllr) Heth said ((ailslaklik{ds,
Zeycloalkyl, or(Cy.s)alkyl-(Cs)cycloalkyl, aryl, Het, (Cyalkylaryl and (C..
10 salkyl)Het being optionally substituted with R**°;
k) CONR'>R™ wherein R'® and R™ are independently H, (Cy.aalkyl, {Ca.
neycioalkyl, (Cy.g)alkyl-(Cay)cycloalkyl, aryl, Het, (C1galkyaryl or (Cy.
salkyHet, or both R'?® and R are covalently bonded together and to the
nitrogen to which they are attached to form a 5, 6 or 7-membered saturated
15 ~  heterocycle, said alkyl, cycloalkyl, alkyl-cycloaikyl, aryl, Het, {(C,.calkyl)ary,
{C1salky)Het and heterocycle being optionally substituted with R™?;
Iy aryl, Het, (C.salkylaryl or (CysalkyljHet, all of which being opfionally
substituted with R*™; and
_ wherein R™ is defined as: -
20 - 1 to 3 substituents selected from: halogen, OPQsH, NO,, cyano,
| azido, C(=NH)NH,, C(=NH)NH(C1.)alkyl or C(=NH)NHCO(C1.g)alkyl;
or
- 1 to 3 substituents selected from:
a} (Cy-s) alkyi or haloalkyl, (Csy)cycloalkyl, Caz spirocycloalkyl
25 optionaily containing 1 or 2 hetercatom, {Cag)alkenyl, (Caglalkynyl,
{C1.6) alkyl-{Cs.7)cycloalkyl, all'of which optionally substituted with R*®;
b) OR' wherein R' is H, (C,salkyl), (Csz)cycloalkyl, or (Cr.g)alkyl-
{Cs7)cycloalkyl, aryl, Het, (Cysalkyl)aryl or (Cy.galkyl)Het, said alkyl,
cycloalkyl, aryl, Het, (Cy.calkyhary! or (C.satkyl)Het being optionally
- 30 substituted with R'®*:
c) OCOR' wherein R' is (Cy.q)alkyk (Ca)cycloalkyl, (Cyg)alkyl-(Cs.
Jeycloatkyl, Het, (C1satkyl)aryl or (Cmalky!-)Het, said alkyl, cycloalkyl,
aryl, Het, (Cygalkylaryl or (C.satkyl)Het being optionally substituted
with R'®;



aryl, Het, (CLl.6alkyl)aryl or (Cl.6al kyl)Het being optionally substituted
with 8150; c) OCOR105 wherein R105 is (CL.6)aikyl, (C3.7)cydoal kyl,

(G -6)al kyl-(C3 30 7)cycl oal kyl, Het, (CL.6alkyl)aryl or (Cl.6alkyl)Het,
said al kyl, cycloal kyl, aryl, Het, (Cl4al kyl)aryl or (Cl.6al kyl)Het being
optional | W& uted with Rt50; d) SR7D6, SO02N( Rt 08) RCHEA02/01128

S02N(R 08) C(O) R708 wherein each R708 is WO 03/010141 PCT/ CA02/01125 19

i ndependently H, (Cl.6)alkyl, (C3.7) cy%T oal kyl or

(Cl.6)al kyl -(C3.7)cycl oal kyl, aryl, Net, (Cl6al kyl)aryl or (CL.6al kyl) Het
or both R108 are coval entll}/ bonded toget her and Lo t he nltrogen to which
they are attached to SRS $.NREH. TSN EIAPIR Ewhemirneachd' iocycl e, sai d

al kyl, cycl oal kyl, ar ledepé}‘fatenﬂy(rﬂ(c, e?all@@ ébyhay%mk I@F(CQ{)&H( yl) Het or

het er ocycl e being optionall y sub 12 wherein R"
is H (CL 6)al kyl, (cIcyyalh syl k'ﬂ %wawané?aﬁ%ﬁ“ﬂft)’dgtof??few 348 kyl, aryl,
E\Iecg 7§ Cl. 6al Fi' I)ar yl (@bvsﬂ&iily_ﬁciﬂlci&ﬁh ogeltier argi g tﬁﬂtrd:@nftb whibh thefCdse  6) al kyI ,

. CyCl Oa or
(CL.6al kyT)aryl, 10 8&‘1%@"@ 35 szfcéﬁh%ﬁ Katggidaohibe sald s | o
(Cl.6)al kyl, (C3. 7) c ylidvioaycloglicyl, @y, l(lell{Oa)s@tkyk)sltlerc(Qmawwtoal kyl, aryl, Net,

(C1. 6al kyl )aryl or %et[eho@%lgl?n% A%ggmnglg \M%tnh@\%‘% R'2 are covalently

bonded together and to are .attached to forma
5, 6 or 7-menbered saeuMR'eR” W’@Qf@ﬂ&yéﬂ%(csﬂ@’wd kydyclogkd polékyl , aryl,

Net, (C, 6al kyl | t |
Mot (G pal ) oyl Qe Aol HEY (O ks Se iy bk pdaopt 1 onal |
(CL.6)al I, (C3.7)cyd& oéﬁ N, (Catkvl {GaRgyrioglied orACe galkdabsalycloalid | | Net
R URER e oo e S i it A T
b t ¥ Do i e ¥’H°R7)‘%’6°"=‘5 ( erein R'S,
Relgngnngllgga| syezghsﬂiet (ClsaBymnk vt (C14 mj)netzgscwh BU! &yd B are crern
(01, 8)al eyl (C3.7) oy clogahl e onehlEh and G ALK By 6L

n

5al kyl )Het, or R18 is he n en to which
they are'attached to W@Wétfgo%aérﬁviﬁﬁ%@re@@ %M%‘T%?fo‘l’i@lee? ycle; or

H'9 and R720 are covalag@[g é)bélobﬁfld&ﬂ, LHawes hakyartlod (e, LikgyHdtidrogen to which
heterocycle being optionally substituted with R'*";
f) NR"COR" wherein R and R is each H, (Cyalkyl, {Ca-
7cycloalkyl, (Cis)aikyl-(Caz)cycloalkyl, aryl, Het, (C4 salkyl)aryl or (C,.
20 salkyhHet, said (Cy.o)alkyl, (Ca)cycloatkyl, (Cr)alkyl-(Car)eycloatkyl,
 aryl, Het, (Cysalkylaryl or (Cysalkyl)Het being optionally substituted
with R™®;
g) NR"CONR" R, wherein R'"®, R""® and R'® is each H, (Ci.
e)alkyl, (Cs)cycloalkyl, (Cy.g)alkyl-{(Cs-)cycloalkyl, aryl, Het, (C,.
25 sallkyl)aryl or {Cy.salkyl)Het, or R'™ is covalently bonded to R'™ and to
| the nitrogen to which they are attached to form a 5, 6 or 7-membered
saturated heterocycle, or R**® and R'?® are covalently bonded
together and to the nitrogen to which they are attached fo form a 5, 6
, or 7-membered saturated heterocycle, said alkyl, cycloalkyl, (C;.
30 e)alkyl-(C3 7)cycloalkyl, aryl, Het, (Cygalkyl)aryl or (C,.salkyl)Het or
heterocycle being optionally substituted with R
h) NR'ZCOCOR" wherein R™' and R'? is each H, (C,g)alkyl, (Cs-
y)eycloatkyl, (Cy.g)alkyl-(Caz)cycloalkyl, a 6- or 10-membered aryl, Het,
(C1salkylyaryl or (Cysalkyl)Het, said alkyl, cycloalkyl, atkyl-cycloalkyl,



25 they are attached to forma 5, 6 or 7-nenbered saturated heterocycle;
said al kyl, cycloal kyl, (C,.6)alkyl-(C3.7)cycloal kyl, aryl, Net,

(Cl. 6al kyl)aryl or (Cl- 6al kyl)Het or heterocycle being optionally
substituted with H 50; h) NR121COCOR122 wherein R72t and R 22 is each H,
(C, .6)al kyyooxue®41 7)cycl oal kyl, (C, -6)al kyl -(C3.7)cycl Bel’&s12/01886- or

10- menbered aryl, Net, (Cl- 3o 6al kyl)aryl or (Cl.6al kyl)Het, said al kyl,
cycl oal kyl, al kyl -cycl oal kyl, aryl, Net? (Cl. aal kyl)aryl or (C, .ealkyl)Het
bei ng optionally substituted with R 50; or R122 is OR123 or N(R 24)2
wherein R 23 and each R 24 is independently H (C .aal kyl),

(C3.7)cycl oal kyl, or eahHs} é‘wamomfby@waaﬁktgﬁmg cmtfyma"y wbptituied -

6al kyl )aryl or’ (Cl_6alyy )%k Rk dHt @4y MO fer i @ &l darh R0k bOLh R 24
are WO 03/010141 PCT/ CA02/01128 20 coval en ther to forma 5,

6 or 7-menbered sat ur KgRendRRydt Sevprid): (G CHX’Q?'K’B"IW?% a‘PRyI
al kyl - cycl oal kyl., aryl,)cydtd@llky[ é@ﬂﬂ@atd{,}gﬁl}:ﬁr&yw oucha(l@ml-laabe‘)d-BH oand

het eroeyche bel m9 O RSk SRR EL Sl GoBdobn TR A e o1 2T
aryl, Net, (C -6al kyI pa?menibere@@atum&l}dtt}rﬁlatde saddlkﬂl ®ylalkyyaddybal kyl ’

v ey (G gl bty Ohnd Gl AL O e P oal kyl
or (Cl. 6) al kyl - (C3_  7Peipg ppiignalily|subgifuped wi (CI - 6a| kyl)aryl or

(Cl. 6al kyl ) Het, said ﬁ%oﬁ)%vkéfbn TS H, (@)géﬂ@l Q@Lthfoam% C4_£a¥k -

e ey oo S o b Sk BB o e S

ei ng optYonal |y substy¥? an

(G- 6) Al kYT~ (03, 7) Cych ALkl ot ol et G GaT iyl ey or et

6al kyl )Het, or both RY ﬁ@#gvﬁﬁ ;ire cbval ently bonded together and to the
nitrogen to which thej tatr&omt. cocm wherdirom 17 ia H5 (C1@)atik!, GCam}BydI@H@U sat urat ed

15 - heterocycle, said.al 'féiﬁ w&& v b ,ﬂek 16 é?ﬁ'ol‘ 1%3, 1, Net ,
(CL.6alkyl)aryl, (CL! i Ry st dr ocy
substitui®d with R 505&“4101&}3}31)" (%Eyclqedlwl Gé(pkﬂ)ii'kﬂ'f(‘%?)cd?‘f’%'@l aB/éIH%I YHet , all

of which being optiongtly ald (CylBgyMbtHe; onzp Suigiclivith RIBO i s
defined as: 20 - 1 to@ﬂ;i'6 k%)s%?{pt ueﬁsﬂ?él ect r'§O?ﬂom ylhal ogen, OPO3H, NOZ2,

cyano,
k) CONR™R™ wherein R and R' are independently H, (C+.

eyatkyl, (Car)cycloalkyl, (Ci.e)alkyl-(Caz)cycloalkyl, aryl, Het, (Cy.
20 | galkyl)aryt or (Cysalkyl)Het, or both R'> and R™ are covalently
' bonded together and to the nitrogen to which they are attached to
form a 5, 6 or 7-membered saturated heterocycle, said alkyl,
cycioalkyl, alkyl-cycloalkyl, aryl, Het, (C,salkyharyl, (Cy.satky)Het and
heterocycle being optionally substituted with R'®; '
25 ) wherein R™ is defined as 1 or 2 substituents selected from:
tetrazole, halogen, CN, G, alll, haloatkyl, COOR'™, SOH,
* SR™, SOR™, OR™, N(R'"?), SO,N(R™),, NR“ZCOR‘GZ or
CON(R'®),, wherein R'® and each R'®is independently H,
{Crg)alkyl, (Csr)cycloalkyl or (Ci.s)alkyl-(Caz)cycloalkyl; or both
30 _ " R™ are covalently bonded together and to the nitrogen to
l which they are attached to form a 5, 6 or 7-membered
, saturaied heterocycle,
or a salt thereof,
~ with the proviso that, when A is CH, R? is phenyl or N-butyl, B is NR®, R*is Me, K is



azi do, C(=NH)NH2, C(=NH)NH(CLl.6)al kyl or C(=NH) NHCQ(Cl.6)al kyl; 30 or - 1

to 3 substituents selected from a) (Cl.6) al kyl or hal oal kyl,

(C3.7)cycl oal kyl, C37 spirocycloal kyl optionally containing 1 or 2

het eroatom (C2.6)al kenyl, (C2.3)al kynyl, (Cl.6) alkyl-(C3.7)cycloal kyl,

all of whiv@oBpPldpnal |y substituted with R 60; b) ORLORCWEAIZG1RER104 is H

(C1. alkyl), (C3.7)cycloal kyl, or (C1.6%alkyl- (C3-7)cycloal kyl, aryl, Net,

(Cl-6al kyl)aryl or (C1l.6al kyl)Het, sai & al kyl, cycloal kyl, aryl, Net,

(CLl. 6al kyl)aryl or (CL.6alkyl)Het being optionally substituted with R76;

c) OCOR705 wherein R105 is (Cl.6)al kyl, (C3.7)cycloal kyl, (Cl_e)alkyl-(C3.

7)cycl oal kyl, Net, (Cl.6a(kyl)aryl or (Cl. al kyQHet, maﬁg_g[kyl,

cycloal kyl, aryl, Net, (Cl. alkyl)aryl or (C1.6alkxéﬂ£p #irng optional ly
8

substituted ~wi L P 1¥¢8 & SR108,

S2N(R 08) 2 g'lr% %%2%%&8’85 @( o%@%g&%'%ﬁéﬁn’ﬁ‘%ﬁq%s is independently H,
(C1-6)al kyl, (C3.7)cycloal kyl or (Cl.6)al kyl-(C3. 7)cycloal kyl, aryl, Het,
(CL. 6al kyl ) apwdmaivel),Grla fidt &epbdddd theQhivepSR) tRADS pAfvRied @Q¥AIBIG] Y bonded

toget her and_to tqg Qlérgﬁgg‘to which they are 5 attached to forma 5, 6 or
7-menbered sEPIFSPEUPHEYRFBIFcl e, said al kyl, cycloalkyl, aryl, Het,

(C1. 6al kyl )aryl or (Cl-6al kyl)Het or heterqcycle being optionally
substituted with R160; e) NR''R112 whergein Ri 11 is H (Cl-6)alkyl,

(C3-7)cycloal kyl or (ClL. 6)alkyl -AG3 kyl, aryl. Het,
(Cl. 6al kyl )aryl or (CLl.6al kyl gHets, a 41 10 R12 is H CN, (C1-6)alkyl,
(C3.7)cycl oal kyl or (CLl.6)alkyl-(Cg Foal kyl, aryl, Het,

(Cl-Bal kyl )aryl, (Cl.6alkyl)Het, COORL5 or SO2R¥E$ wherein R75 is

(C1.6)al k¥l ,W%:QES'F'?) cycl oal kyl, or (Cl.6)al kyl-(C3a)cycloal kyl, aryl, Het,
(CL. 6al kyl ) anyd 008, NEClor@®'k) (1 ) Het, or both R .. and R 12 are covalently
bonded tOQetQ?er&pgréRQ- the nitrogen to which they are

R’ is selected from the group consisting of: H, {Cy.s)alkyl, benzyl, (C1.c alky)-(Cs.

10 s0aryl), (Cig alkyl)-5- or 6-membered heterocycle having 1 10 4 heteroaloms selected
from O, N, and S, and 5- or 6-membered heterocycle having 1 to 4 hetercatoms
selected from G, N and S,

wherein said benzyl and said heteroatom are optionally substituted with from
1 10 4 substituents selected from the group consisting of: COOR, COO(C6
15 alkyl), halogen, and (Cy¢ alkyl); ~

R? is selected from the group conéisting of: H, halogen, (Ci.gyalkyl; {Csieycloatkyl,
phenyl, 5- or 6-membered heterocjrcte having 1 to 4 heteroatoms selected from O,
N, and S, pyridine-N-dxide , and 9- or 10-membered heterobicycle having 1 to 4
20  heteroatoms selected from.O,: Nand 5, .
said phenyl, heterocycle and heterobiéycle being optionally substituted with
from 1 to 4 substituents selected from the group consisting of: halogen,
C(halogen)3, (Cre)alkyl, OH, O(C,5 alkyl), NH,, and N{C¢ alky});

25 R’ is selected from the group consisting of: 5, 6- or 7-membered heterocycle having
-1 to 4 heteroatoms selected from O, N, and S, norbornane, {Cs;)cycloatkyl and

(Ca)cycloalkyl-(Cy.q alkyl):

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



15 attached to forma 5, 6 or 7-nenbered saturated heterocycle, said
al kyl, cycloal kyl, aryl, Het, (Cl.6alkyl)aryl or (Cl.6alkyl)Het, or

het erocycl e being optionally substituted with RL60; Q NRL6CORL7 wherein

R 16 and Rl7 is each H, (Cl.6)aikyl, (C3- 7)cycloal kyl,

(C1-6) al kyYQ¢3@3&¢tycl oal kyl, aryl, Het, (Cl-6alkyl)aryl PEFCARRII2820

6al kyl )Het, said (Cl.6)alkyl, (C3.7)cy Aoal kyl ,

(C1-6)al kyl -(C3.7)cycl oal kyl, aryl, He (Ci6al kyl )aryl or (CL.6al kyl) Het
bei ng optional ly substitut ed vvith R760 g) NR118CONR19R120, wherein R'S8,
" R119 and R720 is each H, | kyl c§CS 7)cycl oal kyl , -

(CL. 6) al kyl - hategencsnd Gat & ’) af&’r SS%@@ f(@lﬂ’%O‘ﬁi‘aqoﬂ?'F‘)”anle‘éﬂd(Cw

(Cl1. 6al kyl ) Hakyp; or R116 is coval ently bonded to R119 and to the nitrogen
to which they are attached to forma 5, 6 or 7-nenbered ‘saturated

het erocycl e, or R179 and R120 are coval ently bonded together and to the
nitrogen to WandhigMeyClHre attached to forma 5, 6 or 7-nenbered saturated
heterocyc% , said alkyl, cycloalkyl, (CL 30 6)al kyl-(C3-7)cycl oal kyl, aryl,
Het, (Cl-6al kyl)aryl or (CL.6alk I)Het or heterocycle being opti onaIIy
substi t ut ed thfﬁprﬂel'%mh‘?}aﬁm@?m%“ﬁher ein R721 and R 22 is each H,
(C1.6)al kyl, (C3. 7)cycloal kyl, (C1.6)alkyl-(C3.7)cycloal kyl, a 6- or

10- mrenber ed t, (Cl.6al kyI yaryl or (Cl-6al kyl)Het, said al kyl ,

cycl oal kyl , ?r%w vcl oal kyl, WD 03/ 010141 PCT/ CA02/ 01128 22 aryl, Het,
(Cl_eal kyl )az;sIOR?rorG\KEfEB%TaI kyI ) Het being optionally substituted wth R760,
or R 22 ‘? OR 23 or N(R 24)2 wherein R 23and each H 24 is independently H,
(C1. 6al kyl), C3 7)cycioal kyl, or (Cr-6)al kyl-(C3. 7)cycloal kyl, aryl,

Het, (CLl.6al IRylS;@Ie&;ted t;om(ﬂ@mr@lm dopbiptigtof: b (CRIZY, (Cssfthloaily O( CL. 6al kyI) or
both 8724 ar aﬁ@kwﬁﬁagw@eko)a@lgex ISR SRS ReRy, OF 7 Tember o

saturated he erocMe |- “cycl oal kyl , aryl,

Fet . (CL. 6al &yt gl oRReh S o Pl NG apt | anal |y
substi t ut ed FaikCRLEO, Ml—)c@wm%’yl V(heé)ﬁkyILSRirZﬂatbm Helierdcitie, hnaihd ¥ ko 4
(G3.7) Cy(,}% Oalllekt%'rl)atgr'h %%%%[g%i ﬂ'l)lfgt)q_‘;fe\l ajh(a é Igﬁd q%%ﬁla?o% hé(tga‘ob%che havHSH 'to

(C1. 6al kyl) ar
eteroatoms selected from 0, N and S:

wherein said alkyl, cycloalkyl, aryl, alkenyl, heterocycle are all optionally
substituted with from 1 to 4 substituents selected from: OH, COOH,
COO(Cre)alkyl, (Cra)alkyl, (Cys)alkyl-hydroxy, phenyl, benzyloxy, halogen,
20 - (Caa)alkenyl, {Cau)alkenyl-(Cye)alkyl-COOH, 5- or 6-membered heterocycle
having 1 to 4 heteroatoms selected from O, Nand S,
wherein said alkyl, cycloalkyl, anyl, alkenyl and heterocycle
being optionally substituted with from 1 to 4 subsfituents
selected from: {C45 alkyl), CF3, OH, COOH,
25 ' NHC(C.galkyl)o, NHCO(C, alkyl), NH,, NH{Cs alkyl), and
N(C1.5 alkyl)z;

8- or 10-membered heterobicycle having 1 to 4 heteroatoms select‘ed‘from 0O,
N énd S, said heterobicycle being optionally substituted with from 1 fo 4
30 substituents selected from: .
halo'gen,_ OPO5H, sulfonamido, SOsH, SOCHg, -CONH,,
-COCHs, (Cy.5)alkyl, (Cs4alkenyl)COOH, tetrazolyl, COOH,
~CONH,, triazolyl, OH, NO,, NH,, -O(C, alky)COOH,
) hydantoin, benzoyleneurea, {Ci.s)alkoxy, cyano, azido,
35 | -O-(Cy.s)alkyl COOH, -O-(Cy.g)alkyl COO-(Cy.s)alkyl, NHCO(C.



cycloal kyl, aryl, Het, (C, .6alkyl)aryl or (Cl-6aikyl)Het being optionally
substituted with 8160; j) tetrazole, COOR 26 wherein R 26 is H,

(Cl.6)al kyl, (C3.7)cycloal kyl, or(Cl.6)alkyl-(C3.7)cycloal kyl, aryl, Het,
(Cl-6al kyl)aryl or (CL.6alkyl)Het, 15 said (CLl.6)alkyl, (C3.7)cycloal kyl,
or (CL. 6) alwgp3/qaes17) cycl oal kyl , aryl, Het, (Cl.6al kyl) argr/Casnp1128

(C1. 6al kyl ) Het being optionally substituted with R 60; and k) CONRt 29R73
wherein R129 and R 30 are independent| H, (Cl_ 6)al kyl, (C3.7)cycloal kyl,
(Cl.6)al kyl -(C3.7)cycl oal kyl, aryl, Het, (01- 20 6al kyl)aryl or

(G -6alkyl)Het, or both R129 and R 3 are coval ently bonded together and to
the nitrogen to which they,aikg), am(andnedHtm&HCfQﬁmHOB, -NBCEEORHaenber ed

saturated heterocycle, sai C ycl oal kyl , aryl,
Het, (Cl-6alkyl)aryl, (CI. %6?5?%{0?% QQ@P k?ié?ﬂe}%el n% opti onal |y

substituted with R 60 25 -NWG@NH(%BMP%O@@H (Ga7)clBRKY substi tuent s
selected from tetrazole, atdgH, - MaCoRBiOL)anGOOR161,

SBH, SR161 S02R161 OR161 2

Sioit et erion crusi RO et e

(C3(7) cyz:l oal kyl Ior (Cl.6) a)blkylLG(()@&d))akW-lW@NH(C@FWH@EB)@K;E&?GZ) ar ey

coval ently bonded toget her %Fﬁe%%@b% ,td)(c1 \QQkﬁEddPﬁyNﬁ{Cﬁ att ached
sat ura

to forma 5, 6 or 7-nenbere cycle It thereof,
with the proviso that, mhela)alkm-(ps,mmlCQQHsN Ol NHGNRA | B is N3, R3

is M, Kis W 03/010141 PC,:[,L,@égtz, m&,»a@ai&ﬁ @OI@"LOGD@CEJ&)G}&OMIM CH Y is
0, and Z is NHR6, then R6 |s(§_<? % lr%%l\é)?% in a first aspect of the
inventiord® there is provi d &P dGraER F sented by Forrmula la: 5
wherein: AisO, S, NR,orCR;
‘u% /\\)LNH
© 3
o

5, -NHCN, -NHCHO, -NHSO,CHj, and
NHSOCF:
6- or 10-membered aryl being opﬁoﬁally substituted with from1to 4 .
substituents selected from:
15 - halogen, OPOgH, sulfonamido, SOsH, SO,CHs, -CONH,,
-COCH,, (Cya)alkyl, (Co4alkenyl)COOH , tetrazolyl, COOH,
-CONH,, triazolyl; OH, NO,, NHz, -O(C1. aliky) COOH,
hydantoin, benzoyleneurea, (C.s)alkoxy, cyano, azido,
-O-~{C1.e)alkyl COOH, -O-(C1.gJalkyl COO-(C1s)alkyl, NHCO(C:.
20 s alkyl), -NHCOGOOH, -NHCOCONHOH,-NHCOCONH;,
NHCOCONHCH,, -NHCO(C1.¢)alkyl-COOH,
-NHCOCONH(C1.g)alkyl-COCH, -NHCO(Cs7)cycloalkyl-
COOH, -NHCONH(C.10)aryl-COOH, - NHCONH(Cq so}aryl-
| COO(Cug)alkyl, - NHCONH(C1.gjalkyl-COOH,- NHCONH(C1.
25 )alkyl-COO(C1.g)alkyl, - NHCONH(C1.s)alkyl-(Caalkenyl-
COOH, - NH(C1.o)alkyl-{Cs10)aryl-O(C1.g)alkyl COOH, - NH(Cy.
eyalky-{Co10)aryl-COOH, NHCH,COOH, -NHCONH;,
-NHCO{C1.o)hydroxyalkyl COOH, *-OCO(C;.e)hydroxyalkyl
COOH, (Ca¢)cycloalkyt COOH,

u%’\(l

30 , -NHCN,. -NHCHO, ~NHSOgCH3, and



Bis NRBor CR; R is selected fromthe group consisting of: H

(C1.6)al kyl, benzyl, (Cl.6 alkyl)-(C6. 10 loaryl), (01.6 alkyl)-5- or

6- menbered heterocycle having | to 4 heteroatons selected fromO, N, and
S, and 5- or 6-nenbered heterocycle having 1 to 4 heteroatons selected
from 0, NVhes/idhherei n sai d benzyl and said heter oat oR¢HE&283t280nal | vy
substituted with from 1 to 4 substituents selected fromthe group
consisting of: COON, COQ(Cl.6 15 al ky?‘i, hal ogen, and (Cl.6 alkyl); R2 is
selected fromthe group consisting of: H, hal ogen, (CL.6)alkyl;
(C3_7)cycl oal kyl, phenyl, 5- or 6-nmenbered heterocycle having 1 to 4

het er oat oms sel ect ed from HNHSQCFsnd 3, pyridine-N-oxide , and 9- or

10- menber ed het er obi cyglRardhdd, Raih-dnfndt NiHRE, haksr cpliegansel ected from 0, N
and S, said phenyl, heterocycle an heteroblcy@Qf bei ng optionally

d
substituted with fromCed2an sNHGE A CSePBRHEY t rom the group
consisting of: halogen, C(halogen)3, (Cl.6)alkyl, OH QCL.6 alkyl), NHZ2,

or 7+ nomiser 8- PLIGE RS oRABRNFEhEEY o Hhrey By BE BRG0P 0 .

and S, norbomane, (C3.7)cycloalkyl and (C3.7)cycloalkyl-(CL.6 alkyl); Mis
N, CR4, or wherein R4 is selected fromthe group consisting of: H WO

031010141 PCI/ CA02/01128 24 5 10 hal ogen, and (Cl1.6 alkyl); and R5 is
sel ected fromthe group consisting of: H and (Bi.S al kyl); K and Lis Nor

CH, ---- represents either a single or a ubl & bond; YisOorS;, Zis OR6 or
NR6R63 R6 is selected fromthe group ¢ isykng™af: H, (CL.6)al kyl,
(C3.6)cycl oal kyl, (C3-6)cycl oal kyl (C1-6)al Kyl, (Cs-10)aryl,

(C6-1o)aryl (Cl-6)al kyl, (C2-6)al kenyl, (C3-6)cycloal kyl (C2. 6)al kenyl,
(C6-10) aryl (s Ghal kenyl, N{(CL-6) al kyl }2, NHCOX Cl_
10 W is CR’R® wherein R” and R® are each independently H, (C1 alkyl), (Cs7
cycloatkyl), (Cy.s alkyl}phenyl, (G alkyl)-{Cs7 cycioalkyl), (Cs7 cycloatkyl)-( Cy.¢ alkyl),
(Ca7 cycloalkyl)-(Cay alkenyl), (C1 alkyl)-OH, phenyl, CHzbiphenyt, 5- or
6-membered heterocycle having from1 to 4 hetéroatoms selected from O, N, and S,
9- or 10-membered heterobicycle having 1 to 4 heteroatoms selected from O, N, and
‘ 15 S, (Cy.5 alkyl)-5- or 6-membered heterocycle having from1 to 4 heteroatoms selected
from O, N, and 8, or (Cy¢ alkyl)-9- or 10-membered heterobicycle having 1 to 4
heteroatoms selected from O, N, and S,
or R’ and R? are covalently bonded together to form (Cs cycloalkyl), 4-, 5- or
6-membered heterocycle having from1 to 4 heteroatoms selected from O, N, and S;
20 orone of R” or R®is covalently bonded to R® to form a pyrrolidine; -
wherein said alkyl, cycloalkyl, heterocycle, heterobicycle, phenyl are
optionally substituted with from 1to 4 substituents selected from the group
consisting of: OH, COOH, (Ci.¢ alkyl), {C24 alkenyl), CONHz, NH;, NH(C,¢
alkyl), N{(C alkyl)z, NHCOCOOH, NHCOCON(C .5 alkyl)s, NHCOCONH(C;.¢
25 alkyl), SH, S{C; alkyl), NHC{=NH)NH,, halogen, and COO(Cy.qalkyl);

R® is H or (C.s alkyl); and

Q ié selected from the group consisting of: (Cialkyl)CONHaryl, &-, 8-, or

30 10-membered aryl, biphenyl, 5- or 6-atom heterocycle having 1 10 4 heteroatoms
selected from O, N and'S, 9- or 10-membered heterobicycle having i to 4
heteroatoms selected from O, N and S;- '



6) al kyl (C6-10)aryl, NHCQ(C6-10)aryl, (CLl.6)alkyl-5- or 6-atom heterocycl e,
having 1 to 4 15 heteroatons selected fromO, N and S, and 9- or 10-atom
het er obi cycl e having 1 to 4 heteroatons selected fromO0, N and S; wherein
said al kyl, cycloal kyl, aryl, al kenyl, heterocycle are all optionally
substitut 8P KM rom 1 to 4 substituents sel ected fromPCOEHACEDOR,

COQ( C1- 6) al kyl , (C1%)al kyl, (C1l-6)alkyl-hydroxy, phenyl, benzyl oxy,

hal ogen, 20 (C2.4)al kenyl, (C2-4)al keng¥-(Cla)al kyl -COOH, 5- or 6-nenbered
het erocycle having 1 to 4 heteroatons selected fromO, N and S, wherein
said al kyl, -cycloal kyl, aryl, al kenyl and heterocycle being optionally
substituted w th Whepin daid eryl biphbsd, ihelestyde anthederpbicycla wapll idvndlyal kyl ),

CF3, O COOH. 25, pGhClaohisH 1124 SReAS sBioabit by P BooNH( C1. 6 al kyl),
and N(Cl.6 alkyl)2; 9- or 10 eterobi cycl e havin

het er oat oms sel ect@ Cflﬁ)é\'ﬁflo(om)ﬂk!fn@*Qa'kE'QPEI’HhQ@F‘M?(Q‘;’t‘l‘”@’r‘%b| ng opt ional ly
sulbfst ituted with (€rgaxyl-nidody, gRerylbaizyibig naISQeme(@g}a&dnﬁ,r(om)a:m:ypk)genl ) OPQBH,
sul f onam do, S03 0 enyl ) COOH,
tetrazol yT, I?C‘ g%iﬁg’m‘t' al a;% Pb%@@%@%x&d&ém ‘ﬁak | ) COOH,
hydant oi n, benzoyw@m@ﬁmnasdéﬁﬂd&wuﬁkﬂﬁmdfhﬁ@ﬁBOT&Zﬂ@ﬁbms$&£D0¢1 6) al kyl

COON, -O(C1-6)al PCT/ CA02/ 01128 25
06 ar kyl() ‘ ?\la H&Yéro%ﬁ%ﬁ%tem%ﬁgs@%ct\é@fﬁw (le‘@fja@lés

CNHCO( GL. 6) al ky! - COONW eﬁmmqe@%?*smﬁwe %@heﬂk' Hﬂw@é’"gpﬁycl oal kyl -

000H, - NHCONH( G5. 10) akybstitutddvith froNACEINHE BEfitogas yélect&ﬂ)ﬁqﬁrﬁ:](eﬁﬁ)aakylgyl -

NHCONH( CJ 6) al ky! - HCONH |

NHOONH( C1° 6) al Kyl - %Félc{)}' SQ\L’" @‘ﬁgw dt¥ L aRiiRidd) @8k coocc.

NH( GL- 6) al ky! - ( 0610) SR EPhEAl GQO(CTRmky), (CMBHD(C olkyl), COOH,
NCH(C1.alkyl)s, NCO(Ci.s alkyl), NH,, NH(Cy alkyl), halogen, and

'N(C«;.S alky!)z;
halogen, OPO3H, benzyl, sulfonamido, SH, SOCH; SOzH, SO.CHs, S(Cis
15 alkyhCOOH, -CONH;, -COCH,, {Cy.g)alkyl, (Ca4aikenylyCOOH

wherein said alkenyl is opticnally substituted with from t o 2
{C1.5 alkyl} substituents,
{Ca4alkenyl)COO(C, salkyl), tetrazolyl, COOH, triazolyl, OH, NO,, NHa, , -
O(Cy5 alkyl)COOH, hydantoin, benzoylensurea, (C;u)alkoxy, (Cr)alkoxy(Cis
20 alkylCOOH, cyano, azido, -O-(Cy.g)alkyl COOH, -O-(C1.g)alkyl
COO-(Cyg)alkyl, -NHCOCOOH, -NHCOCONHOH,-NHCOCONH;,
-NHCOCONHCH;, -NHCO(C,5)alkyi-COOH, -NHCOCONH(C; g)alkyl-COOH,
-NHCO{C37)cycloalkyl-COOH, -NHCONH(Cs.10)aryl-COCH, - NHCONH(Cs.
~ 10)aryl-COO(Cyg)alkyl, - NHCONH(C, ¢)alkyl-COOH,- NHCONH(C, g)alkyl-
25 : COO(Cre)alkyl, - NHCONH(Cg)alkyl-(Cz)alkenyl-COOH, - NH(C,.g)alkyl-(Cs-
| 10)atyl-O(Cy g)alkyl COOH, - NH(C,.¢)alkyl-(Cs.10)aryl-COOH, -NHCH,COOH,
-NHCONH,, -NHCO(C g)hydroxyalkyl COOH, -QCO(C.s)hydroxyalkyl
COOH, {Csg)cycloalkyl COOH,

\ OH /\\j\
H\?o \ _{JH \6‘,0
© , S O, -NHCN, -NHCHO, -NHSO,CH;,
30 -NHS0.CF,, coumarin, (C,.g)alkyl-amino, NH{C, salkyl),, C{halogen},,
-NH{Cy4)acyl, -NH(Cg.10)aroyl,
-CONH(C,.salkyl), -CO(Cy.¢)alkyl-COOH, -CONH(C.s)alkyl-COOH,
~CO-NH-alanyl, -CONH(C..,)alkylN(C-galkyt)s, -CONH(C,.4) alkyl-Het,



6) al kyl - (C6. 10) aryl - COON, - NHCH2OOOH, - NHCONH2, - NHCQ(CL. 6) hydr oxyal kyl
COOH, -0OCQO(Cl. 6) hydroxyal kyl COOH, (C3.6)cycloal kyl COOH, 0 -NHCN, -NHCHO
-NHSQ2CH3, and 15 20 25 - NHSQ2CF3; 6- or 10-nenbered aryl being optionally
substituted with fromlto 4 substituents selected from hal ogen, OPO3H,
sul f onam 0 034PGHT SO2CH3, - CONH2, -COGH3, (CL. 3)al kyl rpcpcaczemmeny| ) COOH
, tetrazolyl, COOH  GONH2, tri azol yl; , NO2, NH2, -Q(Cl-6 al kyl) COCH,
hydant oi n, benzoyl eneurea, (C, .,)al koxg cyano, azido, -0 (Cl-6)alkyl
COCH, O(Ol 6) al kyl COO (C1. 6)a| kyl , NHCO(Cl- 6 al kyl), -NHCOCOOH,
- NHCOCONHOH, - NHCOCONH2, - NHCOCO\IHCHB - NHCO( C1. 6) al kyl - COOH
- NHOOCONH( C1. 6) al-R{PNH{aNe'ky{FROHEbeY 3G (Sat Al 2 alkyl)OH,
- NHCONH( C6. 10) ar y.bofid@.) al (@@NLQ@ E)a.l[y @@Mﬂaeﬁ) al kyl, -

0,

NHCONH( C, _6) al kyl i 6) al kyl
NHCO\IHE C ._63 al kyl© %Qﬁﬁ%ﬁﬂ@(& oy 8305 S, <
NH( CL. 6) aI Kyi - ( CBCONHE i) al-CORa) ey, TBH(Cr 1 NKIEC c)alleyl-COOH, and

6) al kyI .1o) ary CONH2, - NHGO( C1. 6) hydr oxyal kyl
COON, Crs) hy?”i@tgy%f)k?}}‘k%( tycl-oalkyl COOH, 0 30 0 s, -NHON,
- NHCHO - NHS@ECHal thesgh WO 03/ 010141 26 PCT/ CA02/ 01125 - NHSORCF3;

In a third aspect of the invention, there is provided a compound of the formula |, ora
pharmaceutically acceptable salt thereof, as an inhibitor of BNA dependent RNA
10  polymerase activity of the enzyme NS5B, encoded by HCV.

In a fourth aspect of the invention, there is provided a compound of the formula 1, or
a pharmaceutically acceptable salt thereof, as an inhibitor of HCV replication.

15 Ina fifth aspect of the mventlon there is provided a method of reating or preventing
HCV infection in & mammal, compnsmg administering 1o the mammal an effective
amount of a compound of formula i, or a pharmaceutically acceptabie salt thereof.

in a sixth aspect of the invention, there is provided a pharmaceutical composition for
20 the treaiment or prevention of HCV infection, comprising an effective amount of a
compound of formula I, or a pharmaceutically acceptable salt thereof, and a

pharmaceutically acceptable carrier.

According 1o a specific embodiment, the pharmaceutical compositions of this
25 invention comptise an additional immunomodulatory agent. Examples of additional
immunomodulatory agents include but are not limited to, -, -, & ¥, and ©-

interferons.

According to an.alternate embodiment, the pharmaceuiical compositions of this
30 invention may additionally comprise an antiviral agent. Examples of antiviral agents

include, ribavirin and amantadine.

According to another alternate embodiment, the pharmaceutical compositions of this
invention may additionally comprise other inhibitors of HCV protease.
35



courmarin, (Cl.6)alkyl-amno, NH(Cl.6 al kyl), C(hal ogen)3, -NH(C2.4)acyl,
-NH( C6. 1la)aroyl, - Csalkyl)-Het; 5 Fr is Hor (Cl.6 alkyl) covalently
bonded to either R7 or RB to formpyrrolidine; or Zis RO | Qwherein 10
Wis CR R8 wherein R and R9 are each independently I-f, (Cl.6 alkyl),
(C3.7 cycMasydipyl (C1.6 al kyl ) phenyl, (C1.6 al kyl) - ( C3PET€p8VYIAIBKyYI ),
(C3.7 cycloalkyl)-( C1.6 alkyl), (C3.7_cycloalkyl)-(C24 al kenyl), (Cl.6

al kyl)-OH, phenyl, CH2bi phenyl, 5- or 28 menber ed het er ocycl e having from
to 4 heteroatons selected fromO, N, and S, 9- or 1 O-nenbered

het erobi cycle having 1 to 4 heteroatons selected fromO, N, and 15 S, (Cl.6
al kyl ) - 5- ~ or AGorringiervetariedites piissats embediman). he ghrrmageulicll ePBPRACBRE! sel ect ed

fromO0, N afd siRenln hila®idhiylcdbmBrisctdn iniBitdrorbinsasgbe ircthe biovyitd € having 1
to 4 heteroatons selected f RO are coval ently

g 0, N apd S, d
bonded t oget B&le: ?‘&Waérhﬁl‘?aé%-.JPR’%EE\SS&W%{P‘W‘%@%%%%ﬁn 6- nenber ed

het erocycl e having from to 4 heteroatons selected fromO, N, and S; 20 or

ocy. ! | ™ se N and S 2
Card.al kyF . IVEroar PRl hd nlARE g blojifed 200 & dbthpRati e, e eI Ty

subst i t ut edwiormula t.denthe menufaciyp of 2 Medisementdpeibt BeRteRAf Hi RjPEp-
consisting of: OH COCH (Cl1.6 alkyl), (C2,1 alkenyl), CONH2, NH2, NH(Cl.6

al kyl), N(CL. 6 al kyl) 2, X ] HCOCON( Cl.. 6 al kyl ) 2 1.6 25

al kyl), SH, @(@Q@Xé‘wﬁﬁ%?\ﬂ%@mmﬁ@fs FHéY’ESE'g‘g%E‘SGa &“@B&W& ); RO is
H or (Cl.6 al kypreverani@Vinfestiosel ected fromthe group consisting of:

(C1- 3al k%)CO\IHaryI, 6-, 9-, or 30 1 O-nenbered aryl, biphenyl, 5- or

6-at om heterocycle having 1 to 4 heteroatons selected fromQ, N and S, 9-
or 10- menber ichntnthespict gidheinkantipmdhere ispravidert Bl PERRPREICH fudUEr om O, . N
and S; WO 03( Q3 Q4 HE\RSTihRR/ifHickd8 27

in a tenth aspect of the invention, there is provided an intermediate of formula (1a) or
15  (1b):

. o] O
] A M\\'I)J\ OPG A M‘ﬁ/u\ oPG
Br— || M, I
B K’/L B KﬂL

1a or 1b

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

protecting group.

20  Ina eleventh aspect of the invention, there is provided a process for producing
compounds of formula (jii),

(o]
FF;—-——(‘AIM%(U\OPG
Y 5 r,L .
K

(i)
wherein A, R%, B, K, L, M, and PG are as described herein,
comprising:
25 a) coupling, in the presence of & metal catalyst (such as, for example, Pd, Ni, Ry,
Cu), a base and an additive (such as a phosphine ligand, Cu salt, Li salt,
ammonium salt, CsF} in an appropriate solvent, intermediate (1a) '



wherein said aryl, biphenyl, heterocycle and heterobicycle are al
optionally substituted with from1l to 4 substituents selected from OH,
COOH, COQ(CL.6)alkyl, (C1%$6)al kyl, (Cl.6)al kyl000H, (Ci1-B alkyl)(C2.4

al kynyl), (C1-6)al kyl -hydroxy, phenyl, benzyl oxy, hal-ogen, (C2-0)alkenyl,
(CZ. 4) al kswoyds0301¢CL. 6) al kyl - COON, 5- or 6-nmenbered secordi/isezentsycl e
having 1 to 4 heteroatons selected fromO, Nand S, NH5- or 6- nenbered
second heterocycle having 1 to 4 heteébatons selected fromO0O, N, and S,
wherein said second heterocycle and phenyl being optionally substituted
with from’l to 4 substituents selected from (Cl.6 alkyl), 10 CF3, OH

(C1_6al kyl ) COOH, (QCL.6al kyl)000H, (Clsakkyl) 000(Cl 6al kyl), CH2phenyl,
000(C1.6 alkyl), (Ci-6alkyl)QClL. Ga %ﬁ%—( NCH( C1. 6al kyl )2, NCQ(Cl-6
al kyl, NH2, NH(Cl-6 al kyl), hal og'ern N(Cl-6 al kyI ) 2: hal ogen, OPQG3H,
benzyl, sul fonam do, SH, SOCHS, ScsH CH3, S(Cl.6 15 al kyl) COOH,

- CONH2, -COCH3, (Ci1-3)alkyl, (Cz4al kenga)OOOH wherein said al kenyl is
optionally substituted with from1 to (Cl -6 al kyl) substituents,

( C24al kenyl )GithRX, whateiyit’) R 6Ly MzokG ar€@Sdesdaribédiberkipland &Hp (bh@st, NH2, |

Cl.6 al kyl “hy.gant ni, 15
?(Cl- 4) a?koi;/%%%@ % %*ﬁ%%éi%'5'%&5&;?*9@@éh%!"’?a‘gé??g?‘*%%}%%(.cé§%Yak“ypz Boon,
20- (CL. 6) al kypducoemEand) of Rypula GIHOOCO0H, - NHOOCONHOH, - NHOOCONHY,
~NHODOONHEHB, - NHCO( CL- 6) al kyl - COON, - NHOCCONH( CL- ) al k! - 000K,

- NHOQ( G3. 7) cycl oal CONH( C8.
oyl b e Bty B0 RGO ) %nthwf“a%%@ﬁce:fﬁ' 'ﬁc&meé"i“ hbG: iy 25
COoQ( C1. 6) al kigt producNbCalNptiuBls @f aalrrhylh{lij)CZ 6) al kenyl -

NH(CL &)l kyr-(Co- 16)aryl - (CL-6)al kyl CgbH. -

NH( C1. s) al kyl - (C6. 10) aryl - COON, -NHCK‘HZ@L
NHCONH2, - NHCO(:C1- 6) hydroxyal kyl l C3%) hydr oxyal kyl  COON,
(C3-6) cycI oal kyl COOH, 0 s -NHCN, - - - NHSO2CH3, 30 - NHSQ2CF3,
coumarin, (Cl.6)alkyl-amno, NH(Cl al kyl)2, C(halogen)3, NH(Cra)acyl,
- NH( C6- 10) ar oyl , (1]}

wherein A, R?, B, K, L, M, and PG are as described herein,
10 comprising: _
b) coupling; in the presence of a metal catalyst (such as, for example, Pd, Ni, Ru,
Cu), a base and an additive (such as a phosphine ligand, Cu salt, Li sal,

ammonium salt, CsF) in an appropriate solvent, intermediate (1b)

1ib
15 with R%), wherein X' is halide, OS0{(C.calkyl), OSO.Ar, OSO,CF; and the like, and
M is 2 metal such as Li, Sn(Ci.galkyl)s, Sn{aryl)s, B(OH)z, B(OC; salkyl)z, metal halide,
to produce compounds of formula (jii).

In an thirteenth aspect of the invention, there is provided an intermediaie compound

0 R? BB .
, »AIM*YU\ e
RE— -
o o

) 1c
wherein A, R?, B, K, L, M, R” and R® are as defined herein, or a salf, or a derivative

20 represented by formula 1c:



CONH( C1. 6al kyl'), -CQ(CL. 6)al kyl - COOH, . - CONH( C1. 6) al kyl - COON,

-CO NH al anyl, -CONH(C2. 4) al kyl N(Cl1-6al kyl )2, -CONH(Ca4) al kyl-Het, WO
03/010141 PCT/ CA02/ 01128 28 - CONH(C2.4) al kyl -(COON) - Het, - CONH( C1. 2 al kyl)
(OH)(CL.2 alkyl)OH, -CONH(CLl.r) alkyl-000H, -CONH(C6_10 aryl), -CONH Het,
- CONH( C6. M) 03¢t 000H, - CONH( C6. 10) aryl - COQ( CL. 6) al kyCT/CAQANHECr 6)

al kyl -COQ(C1. 6) al kyl, -CONH(C6. 10) argl -(Cl-6)al kyi -COON, and 5 CONH(Cs
10) aryl-(C2.6)al kenyl -COON, or a salt3lhereof. In a third aspect of the
invention, there is provided a conpound of the formula I, or a
pharmaceutical ly acceptable salt thereof, as an inhibitor of RNA dependent
RNA 10 pol ynteemet activity of the enzyme NS5B, encoded by HCV. In a fourth
aspect of the invention, there is provided a conpound of the formula i, or
a pharmaceutijcally acceptable salt thereof, as an inhibitor of HCV

repl i cati on. NS fetitegnthiappact ofdhe pyertipn there sRRpdedAProeass fU PIAUSPS i ded a
met hod of t r eshpongddst ig@make dorpgsingdCV i nfection in a mammal, conpri sing

admi ni steging t e fect] 0 1d of fornmula
|, or a phar c@ﬁ%‘ﬁ‘gegwﬁa\{%}ep? g'hgga%sdg?@cts ﬁ{e}%g’o% " d %‘9%&3%%%@5pect of the
i nvention, t&gand and ajr isrpaetiraciabarhric Dbt 1€ofpepdinigmetiste 120 t he
treatnment or prevention of HCV infection gecgaprising an effective anount of
a conpound of formula |I. or a phargaceutitcad | yuacceptabl e salt thereof, and
a pharmaceutically acceptabl e afri pr‘fl_ Aﬁcoodi ng to a specific enbodi nent,
t he pharnaceutical conpositions ofBThk®s 25 invention conprise an additional
i munonodul atory agent. Exanples of additional inmunonodul atory agents
include but are not limted to, a-, j31¢ S y-, and w interferons.
According to ; pat i ) | CRAMBORT t 1 ons of
this 30 inveﬁﬁ%@h%ﬂ%ﬁﬁ%?@ﬁ%bﬁug Pﬁ@%@%ﬁ'%ﬂeﬁg{m@énfﬁ’Exarrpl es of
antiviral agBht® K, Lianddiere agidptinsdiiereiand anant adi ne. According to anot her
al t er nat ggenbodi ment, the pharnmaceutical conpositions of this invention
may addi ti Ont?llalln)(“iﬂggnrmgépsegt o?tth%eu[:velnggr{, l‘t)l'lletré) lrsspro%gdedH Ca:XE ér%e%%?eeéom%%und

(8] RT Ra
, A M*[/‘Lo%ro“
R ]
‘Bt 0

1d
. wherein A, R% B, K, L, M, R” and R® are as defined herein or a salt or a derivative
156  thereof.

represented by fermula 1d:

in a sixteenth aspect of the invention, there is provided a process for producing

compounds' of formuda 1, comprising:

a) coupling, in a mixture containing an appropriate solvent, or no solvent, a coupling
20 agent, and at a temperature of about 20 °C to about 170 °C, and intermediate id:

Q R?’ na .
A M\HL >Q'ror|
R I T .
B~ et o -
‘ id
with amine Q-NH; so as to produce compounds of formula 1, wherein A. R? B, R,

R® Q, K, L, and M are as defined herein.

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



WO 03/010141 29 PCT/ CA02/ 01128 According to yet another alternate

enbodi nent, the pharnmaceutical conpositions of this invention may
additionally conprise an inhibitor of other targets in the HCV |ife cycle,
such as helicase, polynerase, netalloprotease or IRES. 5 In a seventh-
aspect of Whe/igienti on, there is provided a use of a ceapeardioB fornul a
1, for the nmanufacture of a nedicanent for the treatnment of HCV i nfection.
In a eighth aspect of the invention, t$re is provided a use of a conpound
of formula 1, to prevent HCV infection. 10 In an ninth aspect of the

i nvention, there is provided a use of a conpound of formula |, as an HCV
pol yner ase i pivastieorCYiinfegion éra hameple cempisingtagriinisiesingi to the mengra ahs pr ovi ded

an intermedi areen@fanmhmlaacoﬁqaamndm fonllﬁua(l J&?)a phafn@oudmyReEsbdle far B K L,
and M are as, descri bed is-H or a carboxy protecting group.

20 In a el eVBAEH 'ﬁg‘ﬂB@f‘a‘@f"’Y‘tﬁé‘"?tﬂ?f@I’?[‘H‘ffyaqeﬁfare i s provided a process for
produci ng conpounds of formula (iii), O (iii) wherein Al R2, B, K, L, M

and PG ar Qﬁ ' grmfl sing: 25 a) coupling, in the
presence %f aﬁ'ﬂqﬁ%gpkca ﬁs&%&%% for exanple, Pd, Ni, Ru, Cu), a
base and an %ftfmlt!qnﬁe (such as a phosphl ne |igand, Cu salt Li salt

ammoni um sal ndl dbfidklo %%f@g ShSU¥§Rleq: | Nt er medi ate (1 a) VO
03/ 010141 PCT/ CA02/ 1128 30
As used herein,.the terms “(C,.g) alkyl”, “(C+.a) alkyl” or “(C+.g) alkyl”, either alone orin
10 combination with another radical, are intended to mean acyclic straight or branched
chain alkyl radicals containing up to three, four and six carbon atoms respectively.
Examples of such radicals include methyl, ethyl, propyi, butyl, hexyl, 1- mefhylethyl 1-
methylpropyl, 2-methyipropyl, 1,1-dimethylethyl.

15  As used herein, the term *(Cs¢) atkemyP®, either alone or in combination with-another
radical, is intended to mean an unsaturated, acyclic straight chain radical containing

two to six carbon atoms.

As used herein, the term (C,.) alkynyl” either alone or in combination with another
20  group, is intended to mean an unsaturated, acyclib straight chain sp hybridized
radical containing 2 to six carbon atoms.

As used herein. the term “(C;) cycloalky?”, either alone or in combination with
) another radical, means a cycloalkyl radical containing from three to seven carbon
25 atoms and includes cyclopropyl, cyclobutyl, cyclopentyl, cyclohexy! and cyclohepiyl.

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

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

35  which are hereby incorporated by reference. ' |



la with R2-X, wherein R, R3, K L, Mand PG are as described herein and X
Is (bt not |imted to): Sn(Cl_6al kyl)3, Sn(aryl)3, netal halide, B(OH)2,
and B(Q(Cl$$)al kyl)2 to produce compounds of formula (iii). 5 1n an
alternative to the el eventh aspect of the invention, there is provided a
process WMayospaaduci ng conpounds of formula (iii), OPG XGu/€Azonterein A,

R2, B, K L, M and PG are as described herein, 10 conprising: b)
coupling, in the presence of a netal cd al yst (such as, for exanple, Pd,

Ni, Ru, Cu), a base and an additive (such as a phosphine ligand, Cu salt,
Li salt, ammoniumsalt, CsF) in an appropriate solvent, internediate (I b)
Olb 15 vm'th R2- X, wherein X is halide, OSQ2(CL. 6al kyl), OSQRAr, OSQ2CF3

and the | I , I
o 0 Lt Sl BT G P ioble SR pRld By ) ﬁm a
(iii). 1n an(QR@)thateartte desetto dite mheammﬂq'daffmﬁf&%@@mwu

nt er medi at e, LAMMRIABS) k) és%%%ﬁ%%ﬂw tffnchrtrm& y!‘énd Lsutylvmeamtyn A R2 B,
K, L, M R and are as defined erlvg)tlveV\D

03/ 6101415 PHRREEIGS Pomvean BRI baTimictr 3 stipe et i Be BEREUT | be

i nvention, tmed Basie&remw @‘eudldaeanoﬁmeaﬁscaucrpmmidmmqhyiwﬁpm of fornula
I, conprisi n%t ' a) coupling, in a mxture containing an aprotic solvent,
or no solven a coupling agent, and at a tenperature of about 20 Cto
about 170 C, and internediate 1 c: O R R38 OH

As used herein, the term “aryl”, or *6- or 10-membered aryl" either alone or in
10 combination with another radical means aromatic radical containing six or ten carbon

atoms, for example phenyl or naphthyl.

As used herein the term hetercatom means O, Sor N.

15  As used herein, the term "heterocycle”, either alone orin combination with another
radical, means a monovalent radical derived by removal of a hydrogen from a five-,
six-, or seven-membered saturated or unsaturated {including aromatic) heterocycle
containing from one to four heteroatoms selected from nitrogen, oxygen and sulfur.
Furthermore, "heterobicyclic® as used herein, means a heterocycle as defined above

20 fused to one or more other cycle, be it a heterocycle or any other cycle. Examples of
such heterocycles include, but are not limited to, pyrrolidine, tetrahydrofuran,
thiazolidine, pyrrole, thiophene, coumarin, hydantoin, diazepine, 1H-imidazole,
isoxazole, thiazole, tetrazole, piperidine, 1,4-dioxane, 4-motpholine, pyridine,
pyridine-N-oxide, pyrimidine, thiazolo[4,5-b]-pyridine, quinctine, or indole, or the

25 following heterocycles:
. 0 N
(“\ s N
NH
s f>:0 ; ) N\\ /) or ( W
s O . N . N—N

As used herein, the term “9- or 10-membered heterobicycle” or “heterobiéycle" either

alone orin cohbination with anotf;er radical, means a heterocycle as defined above
30 fused to one or more other cycle, be it a heterocycle or any other cycle. Examples of

such heterobicycles include, but are not limited to, thiazolo[4,5-b]-pyridine, quinoline,

or indole, or the following:




1c with amne QNH2 so as to produce conpounds of fornula 1, wherein A

R2, B, R7, R8, Q K, L, and Mare as defined herein. 10 In an fifteenth
aspect of the invention, there is provided an internedi ate conmpound
represented by fornula id: 1d wherein A R2, B, K L, M R1 and Re are as
defined h&®é¥pioria salt or a derivative 15 thereof. IpCHECSIZOIEZENth aspect
of the invention, there is provided a process for producing conpounds of
formula 1, conprising:.a) coupling, in4 mxture containing an appropriate
solvent, or no solvent, a coupling 20 agent, and at a tenperature of about
20 Cto about 170 C, and internediate 1d: 1d wth anine QNH2 so as to
produce conpounds ormula 1, wherein AA R2, B, B7, Re, Q K L, and M

are as defined n.\y2 R & eV ety h-Qs t i ntion, there
is provided a methedgfir ngor 010141 1128 32
preventing HCV i nfect Hon T™w2a anmmaks” cefri si 89 m nisterishg to the

manmal an effective anount of a Conpound of fornula’l, or a

pharmaceutically acceptable salt "thereof in nmbi nati on wi th anot her
anti-HCV agent. DETAI LED DESCRLRTI ON OF T. NTION Definitions The
followi ng definitions apply u 5 oyher nogted: As used herein,. the
ternms "((31.3) alkyl", "(Cl. 4 3 b or ™fCl¥N) alkyl", either alone or in

10 conbination with another radical, ar intended to nean acyclic straight
or branched chain al kyl radicals containing up to three, four and six

carbon atoms respectively. Exanples of such radigals include yl,

et hyl , propyfhs ugsgihgrein. fgdem "Het ;@{IW IR :mqueﬁ%qcrmr%crygﬁyﬁymg TR

2- met hyl ps ophyeierodtorhs délsgbdrdra Ohil andlS, cha 94seth-membémd hethwbicyslen " (CZ 6)

al kenyl ", either .al ane N i i 1 ical, is intended
o8 By AP b SRR O RN oY

to mean an acyclic ont ai ni ng

As used herein, the term “halo” means a halogen atom and includes fluorine,
chlorine, bromine and iodine. -

10 . _ ‘
As used herein, the term “haloé!kyf” is intended to mean an alkyl that is described

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

atom, for example CHBr or CF.

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

As used herein, the term “OH” refers to a hydroxyl group. it is well known to one

20 sl‘cilled in the art that hydroxyl grou;is may be substituted by functional group
equivalents. Examples of such functional group equivalents that are contemplated
by this invention include, but are not limited to, ethers, sulthydryls, and primary,

secondary or tertiary amines.

" 25  Asused herein, the term “SH” refers to a sulfhydryl group. ltis intended within the
scope of the present invention that , whenever a "SH" or "SR" group is present, it
can also be substituted by any other appropriate oxidation state such as SOR, SO:R,
or SO4R. .

30  ltis intended that the term "substituted” when applied in conjunction with a radical



two to six carbon atons. As used herein, the term (C2.6) alkynyl" either
al one or in combination with another 20 group, is intended to nmean an
unsaturated, acyclic straight chain sp hybridized radical containing 2 to
si x carbon atoms. As used herein. the termcycloal kyl", either alone or in
conbi nat i YO WBP41 anot her radi cal, neans a cycl oal kyl r BEFEA208BAt ai ni ng
fromthree to seven carbon 25 atom; and_ i ncl udes cycl opropyl, cydobutyl,
cycl opentyl, cyclohexyl and cycl ohept y? As used herein, the term"(C

7) cycl oal kenyl ", either alone or in conbination with another radical,
means an unsaturated cyclic radical containing five to seven carbon atons.
30 As used hbaignnore fantose moiefasush ey Cprlivkayl oidgrllidblet.¢esh nes protecting

groups that ggamuRe a%% 16 BhhEbiGHRY P4 1bBE: tﬁ@ﬁhkﬂ@ﬁdhhﬁaﬁﬁt hdicfRRAe,
"Protective Goups in Chem stry", W ley & Sons, New York

(1981) and "%%’WWFH@E%“QWP%?@Sm“%t hesi's, Biology", Vol. 3, Acadenic
Press, New York (1981), the disclosures of 35 V\/ni ch are hereby incorporated

by 1 efere CCA [ Bgd deggws %Pgn, 1e4t%|1'% BEGH A %]cjag)%x;,_ Q%[c%;gﬁ;&{pggtg \I.M?iﬂé&gﬁg of the

C-termna prot 6Ct ed “as an can be
cleaved to glmeﬁhéewaﬁlmﬁ(yﬂlatcamxﬂlc afid graxips nay bg suegigediytfunstignabe  used

include: 1) ghlybqfids é('éﬁ’lBle@%f mhm)ﬁtmonhrgraﬁ;s Bqd,@néme ®iyd and t-butyl,

2) aral kyl* eésters such as benzyl and substl Z 3) esters t hat
can be cl eavegmplated PH“E&%‘@“P?%’B?’WHP“@FG Rt ’H"t?‘g@uﬁg?%earﬁg%gg@ﬂﬁh as

t ri chl or oet hydidssoreetpieivacyl esters. As used herein, the term"aryl", or
"6- or 1Q-nmenbered aryl" either alone or in 10 conbination w th anot her
radi cal means aromatic radical containing six or ten carbon atomns, for
exanpl e pheng$ ussd heegihttha/lerm Ranaiseal gteup equivaland is BitendRefepep®tadm neans 0, S

or N. 15 As H%ﬁ@nt'&?é%htﬁbtttdt&edén%tﬁb tHRALOR R Wb BlaceaBid BidnofbAdlemat | N
conbi nation with anath er nonoval ent radi cal derived by

removal of ahﬁmﬁﬁ‘@ﬁ‘?ﬁgfﬁ% FYRF‘Q‘Zat‘O“ﬁQO”%"@rWW menber ed saturated or

unsaturated (including aromatic) heterocycle .

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

20 or NiCi,. '

As used herein, the term “derivative” is intended to mean “detectable label”, “affinity
tag” or “photoreactive group™. The term “detectable label” refers to any group that
‘may be linked to the polymerase or to a compound of the present invention such that
25 when fhe compound is assoclated with the polymerase target, such label allows
| recognition either directly or indirectly of the compound such that it can be detecied,
measured and quantified. Examples of such “labels” are intended to include, but are
not limited to, fluorescent labels, chemiluminescent labels, colorimetric labels,
enzymatic markers, radioactive isotopes and affinity tags such as biotin. Such labels
30 are attached to the compound or to the polymerase by well known methods.
The term “affinity tag” means a ligand (that is linked to the polymerase orio a
compound of the present invention) whose strong affinity for a receptor can be used
to extract from a solution the entity to which the ligand is attached. Examples of
such ligands include biotin or a derivative ihereof, a histidine polypeptide, a

'35 polyarginine, an amylose sugar moiety or a defined epitope recognizable by a



containing fromone to four heteroatons selected fromnitrogen, oxygen and
sul fur. Furthernore, "heterobicyclic" as used herein, neans a heterocycle
as defined above 20 fused to one or nore other cycle, be it a heterocycle
or any other cycle. Exanples of such heterocycles include, but are not
llimted t®OMHdli di ne, tetrahydrofuran, thiazolidi nePCHGAREIES

t hi ophene, counarin, hydantoin, diazepine, 1 Himdazole, isoxazole,

t hi azol e, tetrazole, piperidine, 1,4- B®xane, 4- nmor phol i ne; pyridi ne,

pyri di ne- N-oxi de, pyrimdine, thiazolo[4,5-b]-pyridine, quinoline, or
indole, or the 25 followi ng heterocycles: 0 S NN NHj > sus O0 U, Nv
or " rl NN shwcifis eutibhy. Siieh affirie tagsrane aitached o1lor eRIASUPSET RIS obi cycle" or
"het er obi cyc %gel}@ el dh@Aemehodidd conbi nation with another radical, means
a heterocycl e 1S def I'ne above 30 fused to one or nore other cycle, be it a
het erocycl e or any other cycle. Exanples of such heterobicycles include,
but are not Tﬁgﬁbtr@qahbmreabﬁﬁe@z@lm{néaﬁsdotropg't‘riatih trensfefriedoiponectivaén i ndol e, or .
the follow ng:. 03/01014 B, the term
"Het" def? ng@IE?ngro@ "é"e#é%%@) d{ P%Q%\%%ﬁﬂéfélrét%%d é*ﬁig l'gr oat ons

sel ect ed fr oohsdeh droupmidciBle, byt ase 901 hm*'fe‘it? mﬁﬁ}e@@’%%ﬁ"ﬁbﬁ‘we? ¥ having 1
to 5 heteroatons wherever possible, selected from0O, N and S. As used

herein, the term "hal 0" nmeans a hal o ato
chl orine, br&wisRs nerin.itpR. phi@‘aﬁg“tgg'&oacﬁ%?m%ﬁ%salé’ gsft?'nogejhéélgoa kyl" is
i nt ended to 1158 Phérhadbutivhily bbedptdbke tn:tfses:amduedon-anbmv&xampiﬂhpfcﬁwf@&h hydr ogen

at om may ucces 1y e t QE, kF Qhd exadRke CH2Br or
CF3. 15 u %SSSHL? LM.P%%B{aggﬁ]ﬁumnﬁeﬂﬁle Q(gé}mnlés |nKended to nmean any

netal that i arela!mdmdtemplated to be within the scope of the invention (also see
Pharmaceutical salts, Birge, S.M. et al., J. Pharm. Sci., (1977}, 66, 1-19,

incorporated herein by reference).

15  Preferred embodiments

Core:
- Preferably, compounds of the present invention have the following formula {I):
_ o _
M
RZ
A
R’ 0

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

20
More preferably, A is NR'.

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

25  wherein, preferably, B is NR™.

With respect to compounds of formuia (I) and (Ii}, preferably, M, K and L is CH or



to a hal ogen atomfor use in a netal -catal yzed cross-coupling reaction.
Exanpl es of such netal halides include, but are not limted to, -WMd,
-CQuCl, or -ZnCl and the like. As used herein, the term"OH" refers to a
hydroxyl group. It is well known to one 20 skilled in the art that

hydr oxyl J¥Y@0p& 0¥y be substituted by functional group BEUEHEHWERSS.
Exanpl es of such functional group equivalents that are contenplated by
this invention include, but are not |i&Tted to, ethers, sulfhydryls, and
primary, secondary or tertiary amnes. 25 As used herein, the term"SH'
refers to a sulfhydryl group. It is intended within the scope of the
present inven! Mo proftably, MpER@Y elis @H" SH' or "SR' group is present, it can
al so be substituted by any other appropriate oxidation state such as SOR
SO2R, or SGBR 30 It is intended that the term "substituted when applied

i n conj unct i Moreprefarablyr catiandNbeRrEsEOY ipventer hayedbe fpiawies BEMYRRi ng nore
than one noi ety such as C, -6al kylearyl, or Cl.sal kyl -Het, such

substitution applies to both noieties i.e. BYth the alfkyl and aryl or Het
noi eti es can be subst,t i LittenaLs. 5 As used
herein, the term"™ 2 group. It is well known
to one skilled in the artfthat carboxylic acif grglps may be substituted by
functional group equivafents. Exanples of sgch functional group
equi val ents that are contenplated by this inventjion include, but are not
limited t6, esters, anides, b¥ronic acids or td¥#azole. 10 As used herein,
the term"functional group equivabent” is inEended torean an elenent or a
substituted derivative thre that is replfaceabl e byl another el enent

that has simlar el ectropi ridirzati on ornboradipg properties. 15 As
used herein, the terrff" talyst" isk® ¢ mean a netal such as
pal | adi um (0) or palladi ym ( that i s bondedyto™~s"1eaving group for use in
a cross- coupling reacti®n. Exanpl es aof suchgpal | adi um cat al ysts i ncl ude,
but are not limted to, Pd(Ph3)4, Pd/C, Pd(OAc)?2, PdCd 2, and the |ike.
Alternative netals that can Batalyze cross-coupW?ng reactions include, but
are not limted to: Ni(acac)?2, Niﬁgﬁc)z, 2000r N Cl 2.

M z
RZ
3
or R
ild
10

R
Preferably R is selected from the group consisting of: H or (Cy.g)alkyl. More
preferably, R" is H, CHa, isopropyl, or isobutyl. Even more preferably, R' Is H or CHj.
Most preferably, R” is CHa.

15
R*:
Preferably, R? is CON{R™),, wherein each R* is independently H, (C+)alkyl, (Cs-
7icycloalkyl, (Cs7)cycloalkenyl, 6 or 10-membered aryl or Het, or both R are bonded
together to form a 5, 6 or 7-membered saturated heterocycle with the nitrogen to

20  which they are attached;
or i’i"' is selected from: H, halogen, (Cy.g)alkyl, haloallgyl, {C..s)alkenyl, '(05__
Aeycloatkenyl, 6 or 10-membered aryl or Het; wherein each of said alkyl, haloalkyl,
(Czs)alkenyl, (Cso)cycloalikenyl, aryl or Het is optionally substituted with R*, wherein



As used herein, the term"derivative" is intended to nmean "detectable
Iabelf, "affinity tag" or "photoreactive group”. The term "detectable

| abel " refers to any group that. nay be linked to the polynerase or to a
conmpound of the present invention such that 25 when the conpound is

associ at eVAPXMOhe pol ynerase target, such | abel all owWBCT/€AEEYMEt i on
either directly or indirectly of the conpound such that it can be detected,
measured and quanti fied.- Exanpl es of sB88h "l abels" are intended to include,
but are not limted to, fluorescent |abels, chem |um nescent |abels,
colorinetric | abels, enzymatic nmarkers, radi oact i ve | sot opes and afflnlty
tags such asRBimtdfined ®ich | abel s 30 are attached to the conpound or to the

Ehat 1o 11 mked L & P e I, ey e | 921
is |i u pres

i nvention) whose %(rwﬁ}w?@f%‘?"ﬂ"?S/&“B’Wéﬁ?é@éé?‘gﬁ Yan be used to extract
froma sol ution t-heodrsubdtjuchia selecel fiohe | i gand is attached. Exanpl es of
such Iiga ds incl h

pol ypept| e,a 35 §g¢ gélg’ﬁﬁprﬁagga]@n?&@ﬁvgéée‘ s&é %{II&RYI ‘tcaﬁ)gllmﬁgl g¢1fsfned epi t ope
recogni zabl e by almwmmlaimlmrwmw@ﬁuﬁéwhﬂ ¢ anti body. Such
ALy 80 ar gAbhachigah i1 15 CCTBRAIN o SlorbBabhr @ZUGRGISe DY

wel | - known net ho he ter ot % &Ip ans a that is
transforned, uporraeealighandtet, HCbgFIHYD@’WtOf (GreRyDEISt ﬁ?i@laiky'gw@g’ﬁ ylo a reactive

species, such as aay:fm&e(ongéﬂéysﬁynor@sm:ﬁfet%mg Fﬁbnaryosuagmma@wwe but are

not I|mted to, bgpzophenones, "azides, and the l|ike used herein, the
t erm " phdf maceut |%aF | y accept able salt” includes those derived from

phar maceuti cal | y gyasepREbivEerEia RS isx0d,)aikyl QR dyakbiey, (Ex@)mp&[as@ of sui tabl e 10
saits | are also cUHPEHSTALAC SR e e S8 AR SeReRtihnt  an (also
see Phar maceut i didgt, (SaldiigarBior (& salS/iMet beingbptiondly sifstitutad vBibi B’ (1977), 66,
é— 19, incorpor atcﬁds Ebm‘awﬁ} g,fgég\ﬂﬁﬁa)c c{ﬁﬁ‘“ﬂﬂ:ﬁér&ﬁ % gaedi mrents  Core:
referably, conpoun fesent ‘I nve ave the follow ng fornul a
(11): o015 independently H, (C4.s}alkyl, (Csy)cycloalkyl or (Cyg)atkyl-(Carcycloalkyl, aryi,
Het, (Cysalkyharyl or {Cy.salkyDHet or both R'® are covalently bonded
together and to the nitrogen to which they are attached to forma 5, 6 or 7-
membered saturated heterocycle, said alkyl, cycloalkyl, aryl, Het, (C+.
salkybaryt or (Cy.salkylyHet or heterocycle being optionally substituted with
20 R
e) NR'R"? wherein R™ is H, (Cyg)alkyl, (Csz)cycloalkyl or (Cy.eYalky-(Cs-
Jeycloalkyl, aryt, Het, (C1ealkyllaryl or (Cy.salkyl)Het, and R'? is H, CN, (Cs.
- galkyl, (C3.7)cyctoalkyl or (C15)élkyi-(03,7)cycioalkyl, aryl, Het, (Cmaiky'i)awi,
(C1ealkyl)Het , COOR™ or SO,R" wherein R is (Cr.)alkyl, (Ca
25 Jyeycloalkyl, of (Cyg)aikyl-(Ca)oycloatkyl, aryl, Het, (Cyeatkyl)aryl or (C,.
calkyhHet, or both R'"" and R"" are covalently bonded together and to the
nitrogen to which they are attached to form a 5, 6 or 7-membered saturated
heterocycle, said alkyl, cycloaltkyl, aryl, Het, (Cysalkyl)aryl or (Cisalkyl)Het, or
_ heterocycle being optionally substituted with R*°;
30 ) NR"COR" wherein R''® and.R"" is each H, (Cre)alkyl, (Caz)eycloaliyl,
(Cio)alkyl-(Czr)cycloalkyl, aryl, Het, (Cysalkyl)aryl or (Cigalkyl)Het, said {C..
s)alkyl, {Cs.7)cycloalkyl, (Cg)alkyi-(Car)cycloalkyl, aryl, Het, (Ciealkyl)aryl or
(C1.salkyl)Het being optionally substituted with R™;
g) NR™CONR™R™; wherein B"™®, R"® and R is each H, (Cy5)alkyl, (Cs



wherein, preferably, Ais 0,.S or NR. 20 Mrre preferably, Ais NR.

Pref erably, conmpounds of the present invention have the follow ng fornula
(rrr)y: 0o RZ~L K (II'l) 25 wherein, preferably, Bis NR3. Wth respect to
conpounds of formula (11) and (111), preferably, M Kand L is CH or WO
03/ 010141 W93Q01kbre preferably, M K and L is CH PCT/REAIXGAM2B Mor e
preferably, conpounds of the present invention have the follow ng formnul ae:
O010ticild 10 Rl: Preferably RI i $%elected fromthe group consi sting
of: Hor (Cl.6)alkyl. Mre preferably, R is H CH3, isopropyl, or

I sobutyl. Even nore preferably, RlL is Hor CH3. Mst preferably, Rl is
CH3. 15 R2: - Pr efcedehvy (CRpikCegmciRaikykaryinHek: & salivhanl 01 s

i ndependent |y H AihHBl 3t K% is céfafonty Boratahoat ™ afd o hEPibhey ol iadkenyl , 6 or
10- menbered aryl or’ Het, or bot 2 are bonded to‘ggkher t?.f orma 5, 6 or

t h R2
7-menber ed sat ur AYFHRICISHY B PO PTHBCHPS PO EANAES Ol ANTBh t hey are
attached; or R2 ios R¥'&heiR'@hré calentty bdnaleo gepthef Kill.t6halnigdgen altdetd Kyl |

(o2l ey g BB RN 6 G Ohorfar B BRGLEL nBledey G, Ho: heretn
said alkyl, cycloalkyl, (C,.s)alkyl-(Cs.7)cycloalkyl, amyl, Hetf {Crealkylaryl or {C,.
salkyhHet or heterocycle being optionally substituted with R'>
h} NR™Z'COCOR' wherein R™ and R™ is each H, (C,.¢)alkyl, (Cs.
7)cycloalkyl, (Cig)alkyl-(Cay)cycloalkyl, a 6- or 10-membered aryl, Het, (C,.

10 | salkyllaryl or (Cysalkyl)Het, said alkyl, cycloalkyl, atkyl-cycloalkyl, aryl, Het,
(Crsalkyhary! or (C.calkyl}Het being optionally substituted with R™; _
or R is OR™ or N(R'*%), wherein R"™ and each R'* is independentiy H,
(C1.salkyl), (Caz)cycloalkyl, or (Cy.s)alkyl-(Csy)eycloalkyl, aryl, Het, (C;.
calkylany! or (CycalkyhHet, or R'2* is OH or O(Gy.salkyl) or both R' are

15 covalently bonded together to form a 5, 6 or 7-membered saturated
heterocycle, said alkyl, cycloalkyl, alkyl-cycloali, aryl, Het, (Cy.calkyl)aryl or
(C1salkyl)Het and heterocycie being optionally substituted with R,

i) COR™ wherein R is H, (Cy.e)alkyl, (Ca7)eycloalkyl of (G1.e)aliyi-(Cs.
7)cycloalkyl, aryi, Het, (C,satkyDary! or (Csalkyl)Het, said alkyl, cycloatkyl,

20 aryi, Het, (C,salkyl)aryl or {C,salkyl)Het being optionally substituted with R'%%
j) COOR'™ wherein R'** is H, (Cy.c)alkyl, (Csz)cycloalkyl, or(Cy.)alkyt-(Cs.
syeycloalkyl, aryl, Het, (C,galkylaryl or (C1£alky§)HeL said (Cyg)atkyl, (Cs-
7jcycloalkyl, or(Cyg)atkyl-(Ca)cycloalkyl, aryl, Het, (Cisalkyl)aryl and (C,.
salkyl)Het being optionally substituted with R*;

25 k) CONR'™R"™ wherein R™ and R™ are independently H, {Cy.g)alkyl, (Ca-
7icycloaikyl, (C143)alkyl-603.7)0ycloalkyl, aryl, Het, (Cysalkyharyi or (Cy-
salkylHet, or both R'? and R™ are covalently bonded together and o the
nitrogen to which they are attached to form a 5, 6 or 7-membered saturated
heterocycle, said alkyl, cycloalkyl, alkyl-cycloalkyi, aryl, Het, (C,salkyl)aryi,

30 ‘ (Ciealkyl)Het and heterocycle béing optionally substituted with R™’;

1) aryl, Het, (C1-6alkyl)art or (C1-Balkyl}Het, all of which being optionally
substituted with R™, wherein R' is preferably:
- 1 to 3 substituents selected from: halogen, NO,, cyano or azido; or
- 1 to 3 substituents selected from:



(C2-6)al kenyi, (C57)cycloal kenyl, aryl or Het is optionally substituted

w th R20, wherein WO 03/010141 PCT/ CA02/01128 38 R20 is defined as: - 1 to
4 substituents selected from hal ogen, NO2, cyan, azido, C(=NH)NH2,

C(=NH) NH(C1. 6) al kyl or C(=NH)NHCO(C, .6)ai kyl; or - 1 to 4 substituents

sel ected M® “1@%) (C1.6) al kyl or hal oal kyl, (C3.7)cyBfEEARMI28

(C2.6)al kenyl, (C2.6)al kynyl, (Cl1.6) alkyl-(C3 )cycloalkyl, all of which
optionally substituted with 13'50; b) @R704 wherein RI04 is H, (Cl.6alkyl),
(C3.7)cycloal kyl, or (Cl-6)al kyl-(C3. 7)cycloal kyl, aryl, Het,

(Cl. 6al kyl)aryi or (Cl.6al kyl)Het, said al kyl, cycloaikyl, aryl, Het,

(GL. 6al kyl )aryl or (Cla)&aidxnlkylide halbahyh gCoiyclosil,| (G, Sallstyl, {(Gikekywl,t h 10

R150; c) OCORL105 wher ejn Dy ) 160.
(ClL. 6)al kyl - (G 7) S‘Efﬂ%}ﬁﬁﬁ*%&%"‘?@‘%ﬁ“&’?ﬁ’ﬁ‘?’%ﬁ@b‘g?@%@%’? Ry’ Het |
sai d. al kyl, cycl oal kyibk) @RYf wherpfstR'™ (s34, (Gatallsyl peiCpblcysloafigi sdhalley Py Het bei ng
optional |y substitut edyWhhiRviBpinally SibsiaRdPRin FSN( R 08) 2 or
SC2N( R708) C( O) Rt 06 wher ei nt%ggﬁmﬁfbs Pe 15 in eggndenthy H_(CL 6)alkyl,
(C37) cycl &al kyl or ( CIV6FRI TeAQsISOMRY U B HARYR UHPIR™ wiegein each
(CL-6ai kyl)aryl or (CIR®ak kkpdiknsyH, IOLmIT, (G, Ryeoayal @hhny-ended
toget her and to the ni ﬁéogen to which thi%/mare atéﬁg‘ged té’ forma 55, 6 or
7- nmenbered sat ur at ed TRPRAGERYIHetYbgthff | \Are o bangc tOQ?Ib?r,anﬁet, (C1-
6alt Eylzz)arRlylsoor § C&PGaltkﬁe)rﬁmiﬁégeo_no hﬁiblemgmﬁ a&ts(:blereimQ fﬁ:e} mrzdrI?yZ)subslt it H(eld
W ;e " rein. R',1s . cl oal ky
or (GL_6)al kyl - (C3- 7?%%"%:?%3??%'{3&5“?}6; 0%?’, %é"%?ﬁ%ﬁ’%r &ﬁ“oréﬂé
(CL. 6al kyt0) Het, and RIERerpeycld beldi oplidally subpititey with RE37) cycl oal kyl or
(ClL. 6)al kyl - (C3-7) cycl galg¥ g 2qfiMlein fetis H( Saiky] deahMloloalicdi GhaGatzkyl ) Het
COERIS or S02R7S wher ey Tb FReiEn e is i (o 3 & ‘ié’;a/é? oal kyl , or
(C, . 6)al kyl - (C3-7) cyclidHi K§isaligh 91 (CsppyrloakidiCRaRKy PSP whergiR
6al kyl ) Het, or both Ridic.apskyRiricaigceaitl@pbhaband et trogRtAsityand to the
nitrogen to which they are atttgche% tg? forma 5, % or 7- n&}%r?d sat ur at ed
heterocycl e, said al kyiohded oeghpiand to erogep jo whieh t %?ﬁ%ﬁ? I or
(C, _6al kyis) Het, or hébmer asye be7-bhembgred ptucatel Hejerseyble! sdididied Wit h R 50;
cycloafky! and heterocycle being optionally substituted with R™;
f) NRY®COR" wherein R™® and R'" is each H, (C,.s)alkyl or.(Ca.
7yeycloatkyl said {Ci.g)atkyl and (Ca7)cycloalkyl being optionally
substituted with R'%
20 9) NR"™CONR""R'®, wherein R"®, R" and R" is each H, (C;.
e)alkyl or {Cs7)cycloatkyl, or R is covalently bonded to R'* and to
the nitrogen to which they are attached to form a 5, 6 or 7-membered
saturated heterocycle, or R'" and R'?° are covalently bonded
fogether and to the nitrogen to which they are attached fo forma 5, 6
25 or 7-membered safurated heterocycle, said alkyl, cycloalkyl, and -
heterocycle being optionally substituted with R'®;
h) NR™COCOR™ wherein R** is H, {Cy.g)alkyl or {Cs7)cycloalkyl,
said alkyl and cycloalkyl being optionally substituted with R'®;
or R"is QR or N(R"*"), wherein R"®and each R** is
30 independently H, (C.calky!) or (Ca)cycloalkyl, or both R'** are
covalently bonded together to form a 5, 6 or 7-membered saturated
heterocycle, said alkyl, cycloalkyl and heterocycle being optionally
substituted with R
i) COR™ wherein R' is H, (Cy.g)alkyt or (Ca)cycloalkyl, said atkyl



30 f) NR'SCOR7Y7 wherein H 16 and R77 is each H, (C, .6)alkyl, -
(C3.7)cycloal kyl, (C,.6)al kyl-(C37)cycloal kyl, aryl, Het, (CL.6alkyl)aryl
or (Cl-5al kyl)Het, said (Cl- 6)al kyl, (C3-7)cycloal kyl,

(C, .6)al kyl -(C37)cycl oal kyl, aryl, Het, (Cl-,alkyl)aryl or Cl. 6ai kyl ) Het
bei ng opt Mé’("llg)“kubsti tuted with HL$6; g) NR7t 6CO\IR119F&3§'§{\SW&3ei n R78,
Rt 19 and R120 is each H, (Cl.6)alkyt, (433 WO 03/ 010141 PCT/ CA02/ 01128 39
7)cycl oal kyl, (Cl1"6)al kyl -(C3.7)cycl oal™Kyl, aryl, Het, (Cl6al kyl)aryl or
(C1_ 6alkyl)Het, or R18 is covalently bonded to R 19 and to the nitrogen
to which they are attached to forma 5, 6 or 7-nenbered saturated

het erocycl e; or R119 &nd crloatyhbeingerlignalli siistiédod® R oget her and to the

nitrogen to which 5 tjf‘@boﬁf@ Vﬁ;epe}}ghedgsq.g((f;jg{amyﬁ)r@@”&yg;baﬂw,r@mered
saturated heterocycle; said alk

|,CC|Oa|K y . . . 160,
(CL. 6) al kyl - ( C3. 7) cyclGefalpf ?"%@r)ﬁv‘ﬁa'fv' *(%ﬁlgs%'wgﬂ“y syRpituled WIBR™ al kyl ) Het
or heterocycle being epttionally substituted wth R 50; h) NR121COCOR722
wherein R_21 and R122 ,i o o (C1.6)ad Kyl _150( C3" | Kyl ,
(C1"6) al k§I - (C3. 7) cyc|"b):ﬁ@§'|$, '4:’ é"g“efﬁ‘” %o-?ﬁ%erﬂ“%'"g‘?%ﬁ)",%‘ﬁé% ‘J(“él- 10
6al IkyI ?—2: yl (CC):rl 53 C|1L6F1Is)aydybdﬂ€é@3.7)®aiodikﬂl dryoth RPeind &' R e qwht%y:j-wmbcg?! Fy![ ¥
aryl, , . 6al ky - itute
with R750; or R122 is)t%mzeégﬁ? &&}?{tﬁ?ﬁ%‘l t&hldg'ﬁcgi n)(%g%gﬁ%ﬁg&leacﬁn%??4 is
i ndependent |y H,  ( Cl.o6ainmgmbered iuraied figtesney g saidglkyl, cycloalkyl and
(CL. 6) al kyl - ( 3. 7) cyclipakdasble ok bptidrahy subSikied B k) ar yl or

(Cl-6al kyl)Het, or R124 is OH or QX.Cl: 5al kyl) or both R 24 are 15
coval ent I}’ bonded t oget her WPEref? rghx‘ﬁ%’ ,meg%p Wgﬁé?ﬁg'g‘re@ﬁ S§l§{’ﬁfj§'f’@d

het erocycl e, said al kyl, cyabgal, KON, C,.alitgy haloyol, aodm1®™, oR*S, R,
(Cl. 6al kyl)aryl or (Cl.6a 7 @ het.er eRel n gQnal |y
substituted with R 50; i) %w&ﬁﬁgﬁelﬁ ﬁ%@"ﬁ Qf&“.g'&?‘géikiyﬁ“,g
(C3"7) cycl oal kyl or (Cl.6) addtyR™{iChdepahienitylHh 4T ie)dikyl, §Bydcycibiliyt o {Ch-- ;

| kyi | C1- 6al kyl i , & Het |
?Clylfiéﬁrkzl )g;yl( or ?01?/62@%‘7@%‘%@%@%@%@ |§¥§%‘€§etq'f'%¥rlgﬁdwm HL50:

j) COOR728 wherein R 28 i sidgetherandsipdhiitrogendswhich ey sug fiached to form
or (CLl-6)al kyl - (C3_ 7)cycl @& byt 7-niimberedturatbdidtalolydig.ar yl  or

(Cl. 6al kyl )Het, said (C1"6)al kyl, (C3- 7)cycloal kyl,

or(C1.6)al kyl -(C3-7)cycl oal kyl, aryl, Hot, (Cl-6alkyl)aryl and (Cl-
6al kyl ) Het bbloregpreietablyndd ik gelsctbd frpmudrglcbr et, lpadidi@ionall$ MonoSOSIREES B 30

wherein Rr2 gdi"é.lﬁ%tiﬁgéé%@l rs@bétﬂ%%&%ﬁifc@dl f%rrH’he Q_;gzp @MQ:&M& of: ('&ggen,
20  haloalkyi, Ng, or .
a) (C1.6)alkyl optionally substituted with OH, O{C4g)alkyl or SO,(C15
alkyl); '
b) (Cie)alkoxy;
e) NR"R"2 wherein both R"" and R""?are independently H, (C,.s)alkyi,
25 (Cax)cycloalkyl, or R is 6- or 10-membered aryl, Het, (C,.s)alkyl-aryl
or (01,5)alkyl-Het; or both R™' and R™ are covalently bonded together
and to the nitrogen to which they are attached to form a nitrogen-
containing heterocycle, each of said alkyl, cycloalkyt, aryl, Het, alkyl-
~ aryl or alkyl-Het; being optionally substituted with halogen or:

30 _ - OR?" or N(R™). , wherein each R™ is independently H, (Ci.
e)atkyl, or both R*" are covalently bonded together and to the
nitrogen to which they are attached io form a nitrogen-
containing heterocycle;

f) NHCOR" wherein R'" is (C1.o)alkyl, O(C1.e¥alkyl or O(Gs7)cycloalkyl;



7)cycl oal kyl, (CLl.6)al kyl -(C3.7)cycloal kyl, aryl, Het, (Cl.6alkyl)aryl or
(G _ o6alkyl)Het, or both R 29 and R13 are coval ently bonded together and
to the nitrogen to which they are attached to forma 5, 6 or 7-nenbered
saturated heterocycle, said al kyl, cycloal kyl, alkyl-cycl oal kyl, aryl,

Het, (Cl.owi3uipaeyl, 30 (Cl-6al kyl)Het and het erocycl erbeicagaptsi onal | y
substltuted wth R750 1) aryl, Het, (G -6alkyl)aryl or (Cl-6alkyl)Het, all
of which being optionally substituted4@ith R150, wherein R SO is
preferably: - 1 to 3 substituents selected from hal ogen, NO2, cyano or
azido;, or - 1 to 3 substituents selected from WD 03/010141 PCT/ CA02/ 01125
40 a) (01.6) al ky) or Gfxbkohlekyl, (C3.7)cycloal kyl, (C2.6)alkenyl, :
(C2-6)al kynyl, (;§1.6)c I i onal | y
substituted with ’g160 @g'?yto:Rzliloi @G V\%@&kﬁjﬂ Fﬁ%a’ky’ﬁ” %ogPéfﬁ 62%‘”&

(C3. 7) cycl oal kyl, sai &K@ or cycl oal kyl optionally substl t ut ed Wi th
R160; 5 d) SR 0, SG3H, SO2N(Rt08)2 or SOZN( R708) C(O R 08 wherein each R708

7y eyl oal Ryt o bofd et BhER Ko bttt Solp P IIRLE < Dot ner anc

to the ni tro@jelubsttbteﬁfwmmulmm;enarseleamﬂal@hede poup opnsisting of: Balegeny- nenber ed
saturated hegg yg}e said al kyl, cycloalkyl, aryl, Het and 10 heterocycle
bei ng opti onal y ubstltut ed with Rleonp@;l NR' R12 wherein 8111 is H,

(Cl1- 6) al kyl , (étsts yedlpAPRiprally gHestinga with P8, Q(Creyler 8PKGH- or
(C3.7)cycl oaI kyI Cm@;)pr SO2R75wherein A115 is (Cl.6)al kyl or

(C3.7) cyq{)oal Kyl b Qetljllﬁﬂ a[l;]d R1 12 are covalently bonded together and
to the nitrogen t& Whl S HAMAL e attached'to 15 forma 5, 6 or 7-nenbered
saturated heteromcle NFEHRH”ahéa"yhbothdy'b‘lanralﬁliflareanrtbphacﬂmipﬁy(ﬂiaalhm ng

optionally substitute 1k ) &gg;ln& R17 is
egch H, (>C/:1 6) al kyl O%V\?%log@qjé?c | oal’ sal %@%@)ﬁt’@;fﬁ)ﬁﬁﬁg&

(C3. 7)cycl oal kyl bei n@fﬁb&)aﬁ?ﬁb!ﬂ‘ﬁyﬂfbs’tﬁﬁ%t |3t’"'thé(§aWQCNalPﬂtU(b0ﬂM tgysther

NR' BCONR79R120, wher eigid B/e nﬁ%@erﬁt@dv%aﬂey Sro@Badhelilto ﬁ)ﬁ;ﬂanm@b% kyl or

(CG3.7) qul oalkyl, or RI& 1% %Ova eqe eyacg Psa:c?alky? cyc!oa?ky?aryl B-Iet alkyi-

containing heterocyc
aryl or alkyi-Het; or being optionally substituted with halogen or:
- OR® or N(R™), , wherein each R™ is independently H, (C.
e)alkyl, or both R™ are covalently bonded together and to the
_ nitrogen to which they are attached to form a nitrogen-
20 containing heterocycle. _

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

QQ \u O Q g

25 as defined above.

, ail of which optionally substituted-

Even more preferably, R? is selected from the group consisting of:
H, Br, CONHCH;3; CON(CHjz)z, CONH,, CH=CH,,



the nitrogen to which they are attached to forma 5, 6 or 7-nmenbered
saturated heterocycle, or R119 and R120 are coval ently bonded together and
to the nitrogen to which they are attached to forma 5, 6 25 or 7-nenbered
saturated heterocycle, said al kyl, cycloal kyl, and heterocycle being
optional | wauastisiuted with R160; h) NR721COCOR 22 wher ecm/ciifdiiiss H,
(C1-6)al kyl or (C3.7)cycioal kyl, said alkyl and cycl oal kyl being
optionally substituted with R160; or 8422 is OR 23 or N(R 24)2 wherein
R123and each R124 is 30 independently H (Cl.eal kyl) or (C3.7)cycloal kyl,

or both R124 are covalently bonded together to forma 5, 6 or 7-nenbered
saturated heterocyel e, id alkyl, cycloalkyl and heterocycle being
optionally substitiyted th R16; i CORt 27 wherein R 27 is H (Cl.6)al kyl
or (C3.7)cycl oal R§1,9shld &I ky}+ WO 03/01 41 PCT/ CA02/0112 41, and
cycl oal kyl bei optlo—- y supsti erein R126
is H (Cl.6) ) eyl aI ég%% and

(C3. 7) cycl oal kyl beln optlonatﬂy subsbltuted mnth'Rl%O » and 5' k)

CONRt 28R730 mhereln R are inde ndently H (Cl_ ~®)al kyl or
(C3.7)cycl oal Qg;égth fEEd 3Q ar cow tléigﬁed t oget her and

to the nitro \to 1ch§

RNay - menber ed
saturated heterocycle, séFH/ cIo I aﬁd heterocyc bei ng
optionally subgtit IS deflned as | or
substituents Iect d f C COOR161
OR161, N(R16 ) [:E? [RlGi R 62 6P 62 2 er i*Tn R161 and
each R162 is entN ﬁ* a[ N . 7) k (CL_

6) al kyl - (C3. 7)cyc o h R162 e covale Y bonded 15 t oget her
and to the nitroge mhlc hey are Rat) ached t j%?ﬁﬁn ab5,g
7- menber ed sat ur het cycle. r is's ed from
aryl or Het, optlo aIIy nonos bs |tuted(§E) §
S N;I; “ }:
/ 0-——3’.:0
5\ , _on



di substituted with substituents selected fromthe group consisting of:
hal ogen, 20 hal oal kyl, N3, or a) (Cl-6)al kyl optionally substituted with
OH, Q(Cl-6)al kyl or SQ2(C1.6 alkyl); b) (Cl.6)al koxy; e) NR''R 12 wherein
both R .. and R72are independently H (Cl.6)alkyl, 25 (C3.7)cyc|oa|ky|, or
R112 is 6-Wops/m04genbered aryl, Het, (Cl-6)al kyl-aryl @®@CTLOE2/@)28 Kyl - ‘
or both R'' and Rl12 are covalently bonded together and to the nltrogen to
which they are attached to forma nitr8§en- containing heterocycle, each of
said al kyl, cycloal kyl, aryl, Het, alkyl- aryl- or alkyl-Het; being
optionally substituted with halogen or: 30 -OR 2h or N(R2h)2 wherei n each

R2h is i ndepe s H (G _ 6)alkyl, or both R2h are coval ently bonded
t oget her and t he nltrogen t o §fheh: t heys@he-attached to forma

ni trogen- cowrkai ni ng heg ycl e; NHCOR' wherein R17 is (CL.6)al kyl,
Q(Cl.6)al kyl or (C3.7) IoaIkVN WO 03/ 60141 P 02/ 01128 42 i)
~CO-aryl; and k) CONH2HNCONH( C1-s 1), - 6al kyl) 2% }aryl, or
CONHCI 6al k91 aryl. Still, re preferFgably, R2 islary Het, each
optional | y mbnosubstiituted or: di substituted with subs |tuentSrseIected
fromthe group consistisigyet: hal ogen, hal oal kyl, or a) (CLl.6)al kyl
optional ly substy ted/h# h OH Q(CL.6)al kyl or SCQ(Cl at kyl); 10 b)

(C1. 6) al koxy; e) i "' RL12 -
(C1.6)al kyl , ™N(Ca- 7)c¥ oal kyl

(Cl.6)a|ky|-% 0 or ({Cl.6)al
bonded together and t he ni
nitrogen 15 ¢on alnlng:a

Het, al kyl -

both R'* and R72ar g-Nndependently H,

' 8dched to forma
eterocyﬂle wach gt w@j d A cIoaIkyI aryl,

“U@ﬁ@ﬁa@
“5@$&@iﬁﬁ5

, and

* Still more preferably, R? s selected from:



aryl or alkyl-Het; or being optionally substituted with hal ogen or: -OR 2b

or N(R2h) 2, wherein each R21 is independently H (Cl_ 6)alkyl, or both
R2i' are covalently bonded together and to the nitrogen to which they are
attached to forma nitrogen 20 containing heterocycle. Even nore

pr ef er abl wo ®@14131 phenyl or a heterocycl e sel ected fromCT/Candi®s, all of
whi ch optionally substituted 25 as defined above. Even nore preferably, R2
is selected fromthe group consisting 48: H, Br, CONHCH3, CON(CH3) 2,
CONH2. CH=CH2, WD 03/010141 43 5 HN N~ S PCT/ CA02/01128 WD 03/010141 5 44
and NH2 NO2 Still nore preferably, R2 is sel ected from V\003/010141 45

Most preferably, is selectgd from 1 02/ 0}%28 10141 46
PCT/ CA02/ 01128 O/‘ O)%

Q’% ;Q/ }?/ s
Ld b b

o] e

Fog 85680
ﬁ@@@ﬁ& 0d,

,O

AN
\1
and

Most preferably, R? is selected from:
0 O/ M é (I) J °=Sﬁ°

é@ﬁé @ééd

10



R3: Preferably, R is selected from (C3.7)cycloal kyl, (C3.7)cycloal kenyl,
(C6. 10) bi cycl oal kyl, 5 (C5.10)bicycl oal kenyl, 6- or 10-nenbered aryl, or
Het. More preferably, R3 is (C3_ 7)cycloalkyl. Mst preferably, R3 is

cycl opentyl, or cyclohenyl. Y: Preferably Y is O 10 Z: Preferably, Zis
ORB wher e RO14141 (Cl4al kyl )aryl substituted with: - 1 POI/GAMESBi t uents
selected from a) (Cl-5)al kyl substituted with R150a hal oal kyl,

(C3. 7)cycl oal kyl, C3.7 15 spirocycl oal48! optionally containing 1 or 2

het eroatom (C2-6)al kenyl, (C2_ 8)al kynyl, (Cl.6) alkyl-(C3.7)cycl oal kyl,

sai d hal oal kyl, cycloal kyl, spirocycl oal kyl, al kenyl, alkynyl and

al kyl -cycl oal kyl bei ng | onal stituted with RI5 wherein R150a is
the sane as R15 but is ﬁuﬂ( R150b)z NR150bC(O) R sb, OR1506
SR1506 SCZR1sob, sozN( b)2 erein Rsob is H 20 or unsubstituted
Cl_6al kyl ; b) 04 wRér é‘u n HlO |s (Cl.6al kyl) substituted with H150,
(C3.7) cycl oal Ii,/oor Cl. 6) aI -(C3.7)cycl oal kyi, aryl, Het,

(CL1. 4al kyl) aryl {‘br 6a| kyl) said cycl oal kyI aryI , Het,

(Cl. eal kyl ) akyl Sor ~6a| kyl @bei ng optionally substituted with R150
25 d) SR Osa, SOZN(R Caa) 2: ¥t N(R108) C(O) R108 wherein each H103 is

i ndependently H, (Cl.6)alkyl, (C3.7)cycloal ky4 or
(CL.Oal kyl -g3. 7) cycl oal kyl, aryl, Het, (Cl4alkyl)aryl or (Cl.ealkyl)Het

or both R706 oval ent | d r.and y to whi ch
they are att'd! %’?E’&E’t %ﬁ 3?‘}%%6& 2%?%"’%@2@@?@8‘0@5?% E‘%@Qb \é(;?er cycl e, Isai d
al kyl,  cyxl aakigpicyclealydnyl, leebdr, 10-8amb&ed 6gl, kiyHetaMore pieieadly, BAisgh) Het or

het er ocycl eé?gagggag@g&:agf%rém;q@% ch b%qﬂ %E?MQXQS/ 010141 PCT/ CA02/ 01128

47 A 50, wh e’'sane ‘as I's'not H or unsubstituted
Clsal kyl; e) NR'"R72 wherein R"" is H (C 6)alkyl, (C3.7)cycloal kyl or
(Cl.6)al kyl C3. 7)cycloal kyl, aryl, Het, (C, .6alkyl)aryl or

C, . 6al kyl )Het, and R12|s H, CN C _
( yh) Preferably Y is (

10
Preferabiy, Z is OR® wherein R® is (Csalkyl)aryl substituted with:

-1to 4 subshtuents selected from:
a) (Cm)a!kyl substituted with R, haloalkyl, (Cay)cycloalkyl, Cs7

15 spirocycloalkyl optionally containing 1 or 2 heteroatom, (Czg)alkenyl, (Co.
gralkynyl, (Ci) alkyl-(Cw)cycloan'(yi, said haloalkyl, cycloalkyl, spirocycloalkyl,
alkeny), alkynyl and alkyl-cycloalkyl being optionally substituted with R'®,
wherein B**® is the same as R*™ but is not COOR™™, N(R">*"),,

Rtsobc(o)nwob Onisob SR, SO, Risah SOzN(R150b)2, wherein B is H

20 or unsubstituted Cgalkyl;
b) OR'™ wherein R'™ is (C,alkyl) substituted with R'®®, (Cy7)cycloaikyl, or
(Ci.6)alkyl-(Cs7)cycloalkyl, aryl, Het, (Cisalkylaryl or (Csalkyl)Het, said
cycloalkyl, aryl, Het, (Cy.satkylaryl o (C:alkyl)Het being optionally
substituted with R'"; ' |

25 d) SR SON(R'™), or SON(RIC(O)R'™ wherein each R'® is
independently H, (Ce)alkyl, (Cs7)cycloatkyl or (Ci.e)alkyl-{Caz)cycloalkyl, aryl,
Het, {C,.calkyl)aryl or {CrsalkylHet or both R**® are covalently bonded
together and to the nitrogen to which they are attached toform a 5, 6 or 7-
membered saturated heterocycle, said alkyl, cycloalkyl, aryl, Het, (C+.

30 salkylyaryl or (Cy.salkyl)Het or heterocycle being oplicnally substituted with



6) al kyl, (C3.7)cycloal kyl or (C,-6)al kyl-(C3.7)cycloal kyl, aryl, Het,
(C1.6alkyl)aryl, 5 (C, -6al kyl)Het, provided that when R"' is Hor
unsubstituted al kyl, R12 is not H or unsubstituted alkyl, or R12 is al so
COOR15 or SO2R15awherein R'5 is H (C _6)alkyl, (C3.7)cycloal kyl, or

(C $al kyl W@oB019dycl oal kyl, aryl, Het, (CL_ 6al kyl)aryPCEEAQONIBal kyl ) Het ,
and R'5a is the sane as H'S5 but is not H or unsubstituted alkyl, or both
R'' and R12 are coval ently bonded togefther and 10 to the nitrogen to which
they are attached to forma 5, 6 or 7-nmenbered saturated heterocycle, said
al kyl, cycloal kyl, aryl, Het, (Cl.6al kyI aryl or (A. 6alkyl)Het, or

het erocycl e bei ng*‘c’ﬂomhwaulﬂ“ﬁf s Usstaimeasdt] %%h@ﬂ@rumwbmthﬂMerel n
R'6 and R 17 S (11l 1 d cl oal kyl ,
(C1. 6) al kyl - %g'% % @\%%w'!‘ ﬁyhk@ “S)H{% (d\n?)%' ’@pf,ﬁé%'@@

6ai kyl ) Het , sal d 7(@910€f)<1iﬁ§!"déﬁtk(§3lwa"‘clbﬁfyl@f %?'Ik!l‘ E’I"F‘é’ﬁ/c!~°*d‘é1l0?!‘§ll(C1 aryI Het ,
(C, 6a|ky|)ary| el oQIRA] dril, 194t with R 50;
9) NRYGCC]\IR79R12Cf)Emfyl ((‘r%e??(%%glyl Lg%ﬁ) @W@g}%‘: Rﬂ r?]‘ %M%ﬁ?k (C3.
7)cycl oal Ryl , (ClCeyipRbeL (P(%"d?jié’%WB%n 'iiylfS *b?fylﬂsu ‘t”ted( Bl |“)°’§r yl or
(C1. 6alkyl ) Het ,H oF urB&Bstitt&e@&lkWoeﬂl‘Fbsdmr(cteﬂﬁt‘bam%ﬁdvhbmrm‘é‘ imi trogen to
whi ch 20 they are tac to fo t ted
heterocycle; or Fﬁa@ 'Eﬁ%@s%‘y& acirzgﬁfvyi)scfyfd)é:ﬁcqb gf"P@ﬁ' grﬁ “to the

ni trogen to whi chalkiifeey oa(Ga salkyi)Het) et RU*iihmsams as &' '0but?s méromr ed sat ur at ed

neteracycl e 521 4, ol kthae 236 SPhN b (g 1) Al emayalRakiuda ary!

Het, (C, .6al kyl)ar | ) Het or "het'erocycl e being optlonally
substitutied with tpamltrqsmm wiF1L theraeGrtagied i derat 5.1 ' 7-manhgrest  C, - | al kyl

and R122 is OR12 LfdiNG Rac o, Sorl (O ependently
H (C alkyl), (cgsam'ategdﬁg‘%@ae%aaw 48 Daﬁ%'?@qﬁ- Eﬁlﬁgwﬁ(k& aryl ,

Het, (CL:6al kyl) a@}w) C(feetemcs%{ékwgwlo”a' rSURS%eq‘é"t or O(C,.6alkyl) or
both R 24 are cowylwmﬁbmmﬁmmm R'8gab Y |§@d1QCD$ﬂkﬁsub@tlt0@dintﬁenbered

2L Ur B et o OO oSBT b Bl BRI 2T
sybst I tuted w t h Bk§ifHet] SaidORYEZBalkieiCs LRIKRYES,) e ywloBY, @)rlalﬂuylc:subst [ t ut ed
X“ciha’; ES B g?SI & X‘?'gm@%z ‘%@)‘%k %‘@i‘y S%"ﬂé‘ﬂy ﬁih’kyl vt
or (C1s) al kyl - (C3. q)) yRt Q@Nfﬁyﬂﬂmaﬂffgﬁem REL. R Pend &sﬁ“ #hW%éxa)ﬁW(@a
03/ 010141 PCT/ CAQZABLARE, (C,.e)alkyl-(Car)cycloaliyl, aryl, Het, (Cysalkylaryl or (C:.
calkyl)Het, or R'"® is covalently bonded to R'"® and fo the nitrogen to which
20 they are attached to form a 5, 6 or 7-membered saturated heterocycle;
or R"® and R'® are covalently bonded together and to the nitrogen to which
they are attached to form a 5, 6 or 7-membered saturated heterocycle;
said alkyl, cycloalkyl, (Cys)alkyl-(Csy)cycloalkyl, aryl, Het, (Cq.catkyl)aryl or (Cy.
salky)Het or heterocycle being optionally substituted with R'®;
25 h) NR™COCOR'™ wherein R™ is H or C.ealkyl and R?2is OR™® or
N{R'?%), wherein R"* and each R'® is independently H, (Cisalkyl), {Cs.
7)cycloalkyl, or (Cy.¢)alkyl-(Cs7)cycloalkyl, aryl, Het, (Cysalkyljaryl or (C,.
calkyl)Het, or R™* is OH or O(C.salkyl) or both R'** are covalently bonded
together to form a 5, 6 or 7-membered saturated heterocycle, said alkyl,
30 cycloalkyl, alkyl-cycloalkyl, arnyl, .Het, {Crealkylaryl or (C;.alkyl)Het and
heterocycle being optionally substituted with R,
j) COOR™® wherein R' is (Cy.g)alky! substituted with R'™, (Caz)cycloalkyl,
or{C1.¢)alkyl-(Cs.7)cycloalkyl, aryl, Het, (C:calkylany or (Cy.ealkyl)Het, said (Cs.
7yeycltoalkyl; or{Ci.s)alkyl-(Csz)cycloalkyl, aryi, Het, (Cysalkylyaryt and (C..



48 6al kyl ) Het being optionally substituted with R75; k) CONRL29R 3D wherein
H129 and R 30 are independently H £ (CLl.6)alkyl, (C3. 7)cycloal kyl,
(C1l-5)al kyl - (C3.7)cycl oal kyl, aryl, Het, (Cl.6alkyi)aryl or (Cl-

6al kyl ) Het, provided that when 11129 is H or unsubstituted alkyl, R 30 is
not H or vVeosubgtituted al kyl, or both 11'29 and RY30 ac®cCammisnt|y
bonded together and to the nitrogen to which they are attached to forma
5, 6 or 7-nembered saturated heterocydBe, said al kyl, cycloal kyl,

al kyl -cycl oal kyl, aryl, Het, (Cl_ b5alkyl)aryl, (C1. 6a| kyl ) Het and
het er ocycl e bei ng optlonal Iy substituted with -11150; 10 1) aryl, Het,
(Cl-sal'kyl)aryl oslk{liEbt beihigbtioRielly, subbtituted withRE?! bei ng opt i onal I'y

substi t ut ed W|th % 2h 13 | ected from
)lé(QNR“"%? °%Jh§ ﬁ‘ &nd R 'ﬂar&%dﬁect% H, ‘(@ma%w?

hal ogen or azi do; “or stituents se 1-6) al kyl
or hal oal kyl, (C3)crslesiieildaiafky- (@a}cyclgﬁm @Md'l%dpkaﬁlkyli%ylﬁpf(?tonal ly

tai ni 1 148 130
;FEy?I ?IC:gg?) C§£:| Oaﬁgﬁ-@i%\@i@d tﬁ%h@lﬁfo :%;:Hbr ur&%n@egt#%ﬁedtsvéﬁ 75)160

OR104 whePein R cwsv%st*iqted(a@w' 6EPRY Y a(“é:@ r@f@}/%%ﬂmndeaﬂo QEELT BYH| Kyl -
(C3|. 7) fic: oal ky: ,toﬂfeyiltrodé?totswlﬁlgiﬂﬁ flakeydtjaanad to@asrml(elf(a Boal7kydniddeed sai d a: Ikyl
cycl oal ky ary a ar optionally
20 substit ut ed vmstaﬁ'e'iﬁd/é emﬁxdesé’?'é@ M{S@?kfe E‘?quﬁ'@’%‘?f %@gﬂ(yggﬁg?%( O R708
wher ei n each R108akg)anil,(Gegplipiiatiang heferdo@ile b&ha bptiphally(sBBstited/wittoal kyl or
(C1L.5)al kyl - (C3. g cycl oal kyl, aryl, Het, (Cl-6alkyl)aryl or

(Cl1. 6al kyl ) Het or both 11106 are coval ently bonded together and to the
ni trogen®o whi cH) eivbyleb(Eabyian s¢ (adalkdHeb ahpbwikch iging opfiotalyber ed

saturat ed het er ocyghifute SRR @l ¥lein R¥EL0al-KYl , aryl, Het, (Cl. Galkyl)aryl
or (Cl-6al kyl)Het or heterocycle being optlonal l'y substltut ed with 11160;

e) NR'' R712 wherein 111193pwsifuepiepelsried fom: halegensy a0de: 95| kyl or (CL-
6) al kyl - (C3. 7) cycl oal kylo Saﬂbét:tuehietseleél@dtirﬁmt kyI )aryl or (Cl-,al kyl)Het, and

??:1%)7 zl kaxl H( csCN7) f:?i | ggﬁa ky' °'(h%§ a?l%y‘e¥ %gﬂ' kﬁ SRiecYeloald gal kyl ) Het |
COOR15 off5 S02R1' 5wher thipnafly contalnmg 1or2 heteroatom, {Cagxalkenyl, (Cs.g)alkynyi,
(C1.6) alkyl-(Ca7)cycloatkyl, all of which optionally substituted with R™;
b) OR™ wherein R is H, (Cysalkyl), (Cs-)eycloatkyl, or (Cyg)alkyl-
(Cay)cycloalkyl, aryl, Het, (Cisalkyt)aryl or (Cycalkyl)Het, said alkyl,
cycloalkyl, aryi, Het, (Ciealiyl)aryl or (Cisalkyl)Het being optionafly
20 substituted with R*®;
d) SR™, SO.N(R'), or SO:N(R')C(O)R™ wherein each R'® is
independently H, (C.g)alkyl, {Ca7)eycloalkyl or (Cig)alkyl-{Ca.
scycloalkyl, aryl, Het, (C4salkyl)aryl or (C.calky)Het or both R are
covalently bonded together and to the nitrogen to which they are
25 attached to form a 5, 6 or 7-membered saturated heterocycle, said
alkyl, cycloalkyl, aryl, Het, (Ci.salkyl)aryi-or {Cisalkyl}Het or
heterocycle being optionally substituted with R,
e) NR™R'" wherein R is H, (C;.g)alkyl, (Csy)cycloaliyl or (C.
syalkyl-(Cs7)cycloalkyl, aryl, Het, {C,.salkyl)aryt or (Gy.salkyl)Het, and
30 R™? s H, CN, (Cy.g)alkyl, (Caz)cycloalkyl or (Cys)alkyl-(Csr)cycioalkyl,
aryl, Het, (Cyalkyl)aryl, (C.calkyl)Het , COOR™ or SOR™" wherein
- R'"® Is (Cye)alkyl, (Caz)cycloalkyl, of (Cy.g)alkyl- (qu)cycloalkyl aryl
Het, (G1.satkylaryl or (Cy.salky)Het, or both R'*! and R ar
Qovakentiy bonded together and to the nitrogen to which they are



R15 is (Cl-6)al kyl, (C3.7)cycloal kyl, or (Cl.6)alkyl-(C3.7)cycloal kyl,
aryl, Het, (Cl.6alkyl)aryl or (Cl.6alkyl)Het, or both R'' and 1112 are
coval ently bonded together and to the nitrogen to which they are WO '
03/010141 PCT/ CA02/ 01128 49 attached to forma 5, 6 or 7-nenbered saturated
het er ocycl®V 93HPHI al kyl, cycloal kyl, aryl, Het, (CL.6alPKFICparga2%or

(C1. 6al kyl ) Het, or heterocycl e bei ng OBt lonally substituted with A160; f)
NRL6COR17 wherein R'6 and R17 is each (d _6)al kyl, (C3_ s 7)cycioal kyl,
(C1.6)al kyl - (C3a) cycl oal kyl, aryl, Het, (CI.6al kyl)aryl or (Cl- 6aikyl)Het,
said (Cl.6)alkyl, (C3.7)cy cl oal kyI (Cl 6) al kyl - (C3. 7%cycl oal kyl, aryl,
Het, (CL.6al kyl)aryl &ﬁa%'@ﬂt%@rfm%ﬁ@ﬁmﬁwr%’pﬁa%ﬁ@ﬁ gtewpiela, seidt ed  wi t h
R160 g) NRL8CONRLIRI 2y, whaesakiiNadd, Bet, &alﬁ& B, la hotH, (A - io0

6) al kyl, (C3.7)cycl oal k¥I clyécgsy %raaﬂfé © g rylf(%I2(o1ﬂiﬁ(});'I?@IE'&aryI Het, (Cl_
6al kyl )aryl or (CL. 6aliKiqoude beipg o a"o’( coval ently bonded
together and to the nify Nﬂ@‘é@OBmere:h R’ﬁa;ndaf”élsadatmahma)hmylf(w&m ab 6 or

7- menb t ted h
G Ky ( 7y eyl oal kylCReSH T GlaidPlce i, BUERE oot prGy et or 15
het erocycl e bei ng opt isalifdHey; sgid{€1.dalif, dGs.Mychall,§0;.c)alky-(INRE2¢GIGORT7 22

wherein H12' is H, r(C'aHd"i-ﬂa‘i' 7ﬁ%ﬁi¥'ﬁ‘%k%@'MHGMW@gPM%L%"&@23and each

R124 is i ndependently
(CL.6)al kyl -(C3-7) cycl“@hl“&yrl aryl, Het, (Cl.6alkyl)aryl or
(CL.6al kyl ) Het, or 8124 NFS‘“@dW‘“@(zCilvh@%hm“’) RO? 2k Beddh (@, 20

coval ent I%{ bonded toget Per to menber ed sat urat ed
het erocydPe, said al kyl ky'cgp@f)ﬁ%ﬂ"l%}‘iy' (Cdtﬁm' MPW%WI anyHel (CiHet , (C1-
6al kyl )aryl or (Cl.6aldpihigedr @naikpfiar awelaad PP ag dépéléﬂl?%bh&ed substi t ut ed
with R60; j) tetrazole
(C3. 7) cycl oal kyl | ‘%qre{"%m&e T“e‘i%ﬁqﬂ"%&?ﬁ "Eélak%ﬁi‘“(acé‘?‘%?‘”ﬁg? 56
(C1. 6al kyl)aryl or (OPIG-meWByeH@@wMtstbh@te(OQlC@% shid glkyl, CBalkdyi€h.oal kyl ,
or (C1. 6) al kyl - (C3a) CYQﬂaRﬁl(&XJ)cycBEW;I; arﬁ,eﬁet, {Cy.salkyljaryl or (Cysalkyl)Het or
15 heterocycle being optionally substituted with R*?;
) h) NR™'"COCOR'® wherein R is H, (Cis)alkyl and R'™2is OR™ or
N(R™*, wherein R'® and each R'® is independently H, (Cy.calkyl),
{Car)eycloalkyl, or (Cyg)alkyl-(Cas)cycloalkyl, aryl, Het, (Cysalkybaryl
or (C,salkyl)Het, or R' is OH or O(C,salkyl) or both R™* are
20 covalently bonded logether io form a 5, 6 or 7-membered saturated .

heterocycle, said aikyl, cycloalky!, alkyl-cycloalkyl, aryl, Het, (C.
salkyharyl or (C,.salkyl)Het and heterocycle being optionatly
substituted with R™®"; |

j) tetrazole, COOR'* wherein R' is H, (Cis)alkyl, (Cs)cycloalkyi,

25 or{Cyg)alkyl-(Car)cycloalkyl, éry[, Het, (C;galkyl}aryl or (Cy.salkyhHet,
said {Cy.g)alkyl, (Ca.7)cycloalkyi, or(Cs)aiky-(Caz)cycioalkyl, aryl, Het,
{Cysallyharyl and (Cy.calkyl)Het being optionally substituted with R'®:
and
K) CONR™R™® wherein R and R™ are independently H, (C;.

30 syalkyl, (Caz)oycloalkyl, (Cys)alkyl-(Csz)cycloalkyl, aryl, Het, (Cy.
galkyl)aryl or (Ciealkyl)Het, or both R™ and R™® are covalently
bonded together and to the nitrogen to which they are attached to
form a 5, 6 or 7-membered saturated heterocycle, said alkyl,
cycloalkyl, alkyl-cycloalkyl, aryl, Het, (Cysalkyhany, (Cyzalkyl)Het and



(CLl. 6al kyl)aryl and (C1.6al kyl)Het being optionally substituted with H169;
and k) CONR129R730 wherein R 29 and Rt 30 are independently H (ClL_ 3o

6) al kyl,. (C3-7)cycloal kyl, (Cl.6)al kyl-(C3-7)cycloal kyl, aryl, Het, (Cl_
6al kyl )aryl or (Cl_6al kyl)Het, or both H129 and 8730 are covalently bonded
t oget her a¥Q0¥d0ithe nitrogen to which they are attachedP€HCAfZMMIBa 5, 6 or
7-menbered saturated heterocycle, said al kyl, . cycl oal kyl,

al kyl -cycl oal kyl, aryl, Het, (Cl.6alky?aryl; (Cl.6alkyl)Het and WO n
"03/010141 PCT/ CA02/ 01128 50 5 heterocycle being optionally substituted with
Rt 60; wherein, R160 is defined as 1 or 2 substituents selected from
tetrazol e, hal ogen, CNeteEbbycBabdaﬂyg optihadlip alibsjiluled0@BRREL, SO3H, SO02R161,

OR161, N(R 6)2, S2N(R 62) ¢ ﬁ@%}@ R161 and
R762 are as defined above. re preter a%?gg‘!f%ﬁ@g% Se}gﬂﬁ&
(C1-6al kyl )aryl substitut etﬁtf\ﬂmlmha‘OQEHJLCNoCAsaBWbb@'P%f&érﬁ@O%eIa §@$*‘éd from a)

(Cl-6)al kyl substituted w g ;Eitﬁgﬁmw(,q;m)z}qgozm@@z);m@mwl C3.7 10
spi rocycl oaI kyl optionally cont‘@g ni ng QL 2 feroatom (C2. 6) al kenyl ,

(C2. 6)aPkynyl, (CL.6) al KPNRCR Wbl?!%l"o PMF‘ §f§.%§4ﬁ*§!‘%§i&6}bm cycl oal kyl ,
splrocycloalkyl al kenyl , al kynyl and al kyl - cycIoaIkyI bei ng optionally

SO0 sob. N RIEBPA N MR L s S AL S
wher ei n H150b i s -Hi to 4 5ulsstiiuentsidelstiet frored C1- 6al kyI b) OR104 wherein H104 is
E & g? lalkilyl) oY gélt ﬁﬂ‘zﬁ‘}btﬁmﬁeg’g’lth RS "QC%&I B E‘%F’S’a‘%%’ C1. 6al kyl ) Het ,
said cydf oaI kyI SPE\CPOy‘Floa'HéPPi'O(ﬂ@!W ceaﬂawg)mr ?Ihetﬁmf\“@a Gabr¥enyk#t2 bei ng
optional |y substjalyhy CtC\M)taikyﬁa;@QeycBQIkﬂ)saMau@p 3{}&&1@8 Spirdc@iioalky!,
SZN(Rt 08) (O R 0 v\/qerelnnI a B‘V' q z L nd ﬁ é]tj E% ! wsﬁ)al kyl and
aryl, said al kyl gAY R0 A ocﬁfff’%‘ﬁ ??99 @ pYisipridedwit R R150, wher ei n
R108a is the samwhasitDB ibiit shiime BOR"Hbudis not COOR™®, N(R®),,
NR™™C(O)R™™, OR'"™, SR, SO,R™™ SON(R™®™),, wherein R is H -
15 or unsubstituted Cyealkyl;
b) OR™ wherein R'™ is (Cy.calkyl) substituted with R*®, (Cs)cycloalkyl, or
(Cm)élkyi-(cg_y)cycloalkyl, anyl, Het, {Cy.qalkyllaryl or {Cealkyl)Het, said
cycloalkyl, aryl, Het, (C,alkyl}aryl or (Cy.salkyl}Het being optionally
substituted with R
20 d) SO4H, SO.N(R'®), or SON(R¥)C(O)R™® wherein each R is
independently H, {(C,.5)alkyl and aryl, said alkyl and ary! being optionally
substituted with R™®, wheréin R is the same as R'® but is not H or
unsubstituted Cy.zalky;
e) NR"'R'*? wherein R'"" is H, (C1.s)aliyl, (Cs.7)cycloatkyl or {Cy.¢)alkyl-(Cs.
25 Aeycloalkyt, aryl, Het, (C.calkyaryl or (C.salkylHet, and R is H, (Cy.s)atkyl,
| provided that when R'™ is H or unsubstituted atky!, R"**is not H or
unsubstituted atkyl, or R*?is also GOOR or SO,R""**wherein R is H,
(C1.o)aliyl or (Cysatkyl)aryl, and R* is C, salkyl substituted with R*®or (C;.
calkyharyl, or both R and R** are covalently bonded together and to the
30 nitrogen to which they are attached to form a 5, 6 or 7-membered saturated
heterocycle, said alkyl, cycloalkyl, alkyl-cycloalkyt, aryl, Het, (Cygalkyl)aryi or
{C1realkyl)Het, or heterocycle being optionally substituted with R™;
f) NR"COR™ wherein R""® and R" is each (Cy.¢)alkyl substituted with
R™®, (Cs7)cycloalkyl, aryl, Het, said {Cs.7)cycloalkyl, aryl, Het being optionally



unsubstituted Cl.6al kyl; e) NRL1R112 wherein R'" is H, (Cl.6)alkyl,
(C3.7)cycloal kyl or (Cl.6)alkyl-(C3. 25 7)cycloalkyl, aryl, Het,

(Cl. 6al kyl)aryl or (Cl.6alkyl)Het, and R112 is H, (Cl.6)al kyl, provided
that when R Il is Hor unsubstituted alkyl, R112 is not H or unsubstituted
al kyl, or WQLgd/g1g14p| so COOR115 or SO2R115awherein H115 i BCHA2(00R86) al kyl or
(C1. 6at kyl)aryl, and Rll5a i's Cl-6al kyl substituted with Rt 5Dor (C1-

.6al kyl)aryl, or both Rl11 and 13112 ar® coval ently bonded together and to
the 30 nitrogen to which they are attached to forma 5, 6 or 7-nenbered
saturated heterocycle, said al kyl, cycloal kyl, alkyl-cycloal kyl, aryl,
Het, (CLl.6al kyl )&luyd;tmmafd with@'2"6al kyl)Het, or heterocycle being optionally

substituted wt h Cb}\l%% c rsz ar ﬁnna,ﬁlr_@zoq@gadﬁﬁ (cﬁﬁzﬁplarﬁ Cl. 6) al kyl

substituted wt h oal ary sai 7)cycl oal kyl ,
aryl, Het being dﬁﬂnaahie@ﬂwyaw C«HEGPG'MPD bﬁ‘ﬁ‘ﬂ‘ﬁﬁ‘ 51 ‘substituted with

R150; g) NRL16 BooM=iERITHE, s Rk 20 4RSS @RMRoH, (CLs) al kyl
aryl, Het, sai I é aryI Aand hgi optlo l/_ll& Eg t|t|uted W th
H150; h) NRlZlCGI@ﬁ§ pWigielp & namﬂ%hu"s F% eper'%%w 4RIV Y orR 23 or 5
N( R124) 2 wherein .ng,am @a@homgé}kynssa.mm@mem Hut bding(dptismdiiky| ), aryl or
Het, or Rl124 is al kyl ), said alkyl, aryl and Het being

optl onal |y subst"i"f’ﬁﬂ%t R 50; j) COOR18 wherein R128 is (C1s) al kyl
substituted with ga;aan*zk‘)m@mm 1d?(mgamy|eulmuwtda'vﬂm Riffd R 30 are

d dent | H, do [ o1z 130 R 129 H
Iop 5E§Ebg?| tﬁt ed é%@&ﬁﬁ% &hg{e%n%tg]ﬁ%dq laﬁén'g% seﬁ{%rﬁl?ﬂ d] )talk‘[(a‘ff‘%gal d al klylS
aryl anditlet bei ng Hepipiovidat that wiessR 7 is tHeat upsubgtitutrd Siiyl, R ‘8|“91 Olet ,

(Cl_sal kyl)aryl Otklfgtg%tu%?uﬁ%‘ Ekﬁ’%ﬂ |aér{r: 2 HabbERy SRRl BDSdiaRal with

substituted with 15 - 1 to 3 substituents sel ected
from hal ogen or l&zhdo or -1 to 3 substltuents selected from a) (Cls)

al kyl or hal oal kyj .anf, s k8] LRMMEyI 0Rld, séﬂfyl)l‘l@l gihoiepiidhaseiigl optionally
substituted with R'% wherein R"™" is
15 - 1 to 3 substituents selected from: halogen or azido; or
- 1 to 3 substituents selected from:
a) (C1.6) alkyl or haloalkyl, (Czs)atkenyl, all of which optionally
substituted with R'®%;
b) OR'™ wherein R'™ is H, (Cysalkyl}, aryl or Het, said alkyl, anyl and
20 Het being optionally substituted with R**";
d) SR™®, SO,N(R'®), or SO,N(R"™)C(O)R'™® wherein each R is
independently H, {Ci.s)alkyl, aryl or Het, said alkyl, aryt and Het being
optionally substituted with R*®;
e) NRYR™ wherein R™ is H, (Cre)alkyl, aryl or Het, and R"is H,
25 {Cr.o)alkyl, COOR™ or SO,R'* wherein R™' is {C1.s)alkyl, said alkyl,
aryl or Het being optionally substituted with R
f) NR'™COR" wherein R"® and R is each H, (C1e)alkyl, aryl or
het, said alkyl, aryl and Het being optionally substituted with R,
g) NR™CONR™R™, wherein R™, R and R™ is each H, (Cy.
30 calkyt, aryt or Het, said alky!, aryl and Het being optionally substituted
with R'%;
h) NR™COCOR'2 wherein R™' is H, (C1)alkyl and R™is OR™ or
N{R'%), wherein R' and each R™ is independently H, (Calkyl),
aryl or Het, or R'** is OH or O(C:.calkyl), said alky!, aryl and Het being



substituted with 8160; b) OR 04 wherein R104 is H, (Cdsalkyl), aryl or Het,

"~ said alkyl, aryl and 20 Het being optionally éubstltuted wth R60; d)
SR708, SOZN( R108) 2 or SO02N(R 0B) C(O) R708 wherein each H108 is

i ndependently H, (Cls)alkyl, aryl or Het, said alkyl, aryl and Het being :
optional | V&8¢t uted with Rt66; e) NR'' R112 wherei n RCT/€&02f128 Cls) al kyl ,
aryl or Het, and R12 is H, 25 (131s)al kyl, COOR15 or SO02R75wherein R115 is
(Cls)al kyl, said alkyl, aryl or Het b® ng optionally substituted with
R760; f) NRt16COR717 wherein R16 and H117 is each H, (Cls)alkyl, aryl or
Het, said alkyl, aryl and Het being optionally substituted W|th*R180 g)
NR7 18 CONR719R10, V\hereptinnaly&pbﬁﬂﬂecawm B2 is each H, (Cl. 30 6)al kyl, aryl

or Net, said al kyl, ar 1k I d wth R'60
h) NR721COCOR 22 wher '%f’%lg%'{«@%% 9& QQF' %ﬂﬁ‘%@éﬁmﬁ&lm or
N( R724) 2 wherein R7238abﬁﬂﬁwowhlﬂ Prerids ndependent ly H (Cl_6aikyl), aryl

or Het, or 8724 is OHy rd“@:bﬁa“\%ﬂérémFﬁa'aﬂdﬁ“ké{rleuno%béfr{deﬁﬁﬂ—l@ bei ng WO
03/010141 PCT/ CA02/011 8 52 5 optionally substituted Wi th R160:

tetrazol € COOR128 V\he)PE‘V’narFiPQHe'i §a’1’43'k¥'(ﬁr\"6ﬁ’gI%PG'%‘?H"B'F%!Y Wbs’“%t [ tut ed
w th R160; and k) CONRAR&R*.30 wherein Rt29 and R130 are i ndependent |y H,
(C1- 6)alkyl, aryl or Het 'sai d qLok Het. bein onal |y
substituted with H160; wh¥pesip R %6ef|"§dé§f1 g(ﬁ”bigt“intwg?&g‘%kg’ﬁ tuents
selected from tetrazole, tehazlomgaaﬂogéﬁl\lon,a@kMkrya]qalMyab@mmVJ SOEDOR761,
SO3H, SO02R161, OR161, N( Al er, CON( R16) 2,
wherein R 67 and 8162 are%@%eflﬁw%ﬂ@é &?%vg!ﬁéﬁbre pr%%ferably zis OR6

wherein R6 is (C2.6)al kenyCONRYT). o¥tadrédy R'THeng Rhare ef defined above.

Even more preferably, Z is OR® wherein R® is (Ca.g)alkenyl, (C1.g)alkyl-Het, wherein
said alkenyl or alkyl-Het, is optionally substituted with R®°, wherein preferably R®" is:
- 1 to 4 substituents selected from: halogen; ot
15 - 110 4 substituents selected from:
a) (C.¢) alkyl or haloalkyl, {Cs7)cycloalkyl, Cs7 spirocycloalkyl optionally
containing 1 or 2 heteroatom, (Ca.g)alkenyl, {Cag)alkynyl, (C,.¢) alkyl-(Ca.
Jeycloalkyl, all of which optionally substituted with R™™;
b) OR'™ wherein R s H, (C,salkyl), (Caz)cycloalkyl, or (Cy.e)alkyl-(Cs.
20 s)cycloalkyl, aryl, Het, {C;.salkylyaryl or (Cy.salkyl)Het, said alkyl, cycioalkyl,
aryl, Het, (Cy.saliylaryl or {Cysalkyl)Het being optionally substiituted with
R150;
d) SR™, SON(R'), or SO,N(R')C(O}R'"® wherein each R'® is
independently H, (Csg)alkyl, {Cs7)cycloalkyl or (Cyg)alkyl-{Cs7)cycloalkyl, aryl,
25 _ Het, {Cyieatkyl)aryi or {CysalkylyHet or both R™ are covalently bonded
together and to the nitrogen to which they are attached to forma 5, 6 or 7-
membered saturated heterocycle, said alkyl, cycloalkyl, aryl, Het, (C..

salkylaryl or (Cysalkyl)Het or heterocycle being optionally substituted with
8150.

v

30 &) NR'R™ wherein R is H, (Cy.e)alkyl, (Cs7)cycloalkyl of (Cie)alkyl-(Cs.
seycloalkyl, aryl, Het, (Cycalkyl)aryl or (C1.calkyi)Het, and R"'?is H, CN, (C.
gralkyl, (Caz)cycloalky! or (Cy.6)alkyl-(Caz)cycloalkyl, aryl, Het, (Ci.salkyharyl,
(C1salkyl)Het , COOR™ or SO,R** wherein R'" is (Crg)alkyl, (Cs.
7jeycioalkyl, or (Cre)atkyl-{Csy)cycioalkyl, aryl, Het, (Cysalkyl)aryi or (Cy.



said al kenyl or alkyl-Het, is optionally substituted with R60, wherein
preferably H60 is: - 1 to 4 substituents selected from halogen; or 15 - 1
to 4 substituents selected from a) (Cl.6) alkyl or hal oal kyl,

(C3.7)cycl oal kyl, Cal spirocycloal kyl optionally containing 1 or 2

het er oat o0 038291} al kenyl , (C2$) al kynyl, (Cl-6) al kyl - (B3t/CARYER2E| oal kyl ,
all of which optionally substituted with H150; b) OR104 wherein RI04 is H,
(Ci6al kyl), (C3_7)cycloatkyl, or (Cl)abkyl-(C3 _ 20 7)cycloal kyl, aryl,
Het, (Cl.6al kyl)aryl or (CL.6al kyl)Het, said al kyl, cycloal kyl, aryl, Het,
(Cl. 6al kyl)aryl or (Ci-6al kyl)Het being optionally substituted with 8150;
d) SRt 08, S02N( steﬁmmemrorsaammmance aeR6G8entl bpwied togatirer RAO® thes

(IS (L ATV oot G AGEEABIIY 5 B s sy
(C1_5al kyl ) Het orhemoctyclmw allod, owodll%@ml yiebéfﬁ@éuwlia@xj@f Weﬁa"afﬁﬁett & t he
nitrogen to whi C}é{?ﬁé&c@b@m@o}a@&@ﬁﬂsﬂb&mt@&ﬁﬁfﬁﬂﬁ 6 or 7- rrenbered sat ur at ed

het er ocycl e, sai yCl oal k (C1 ?al K %ﬁ
(Cl- 6al kyF) Het orf)meP@&/cwée'@& 8@5#05&%‘%@8&% | ?‘WK(C18150 ,
30 ©) NRLLIRLLZ Whgiic) Bjdiodicy, by, ma (@asa;wqam ok (C3ssTRyoHe, ead foy)  or

(o) L ol Soiet Eaiont ot S e erdlitsn o

(CL. 6) al kyl - ( C3. TjosauHyDRéteging aptiotially Sestituib@uitaI%yl ) aryl ,  (CL. 6a| ky))Het,
COOR15 5021311 1 1. ghal

(C7-6) al kyl - (C3. 7%\,@‘5 SEW o lfee"ﬁg%a}d((éﬁn%al k'slefZB P'y(aégg'}"@(b

03/ 010141053 PCT/ Mﬂﬁéi&ﬂ,](@&is)ﬂwl@iv)dyﬁomk\bIarybéjlen (RealigiaviRLCar e coval ently
bonded toget her agﬂglgl%&tcbr?z"“@ nglgﬁg ?é’éhbﬁm%ﬁ@%tﬁéﬁntr%én%%ﬂhto forma

5, 6 or 7-nenber €l T at ed ete said al k cycl oal kyl, aryl,
Het, (CI-6alkyl ) alhsy areatipaipd dafory I'C‘)5I=-I§Pr 7‘5\‘*”“’W§9é?@@%¢ BeHRFYTS: opt i onal | y
substituted with & B®and AP a%ﬁ@ﬁy%oﬁ&h@ﬁ@e&dﬂaﬁd e Rirdger 16 waiah
(G _8)alkyl, ( 03731 zgrle%?t.l:tclfpéd to #orma 5, 6 or 7-membered saturated heterocycle;
15 said alkyl, cycloalkyl, {Cy.¢)alkyl-{Caz)cycloalkyl, aryl, Het, (Cyalkyl)aryl or (Cy-
' saikyl)Het or heterocycle being optionally substituted with R,
h) NR™'COCOR™ wherein R™ is H, (Cy.¢)alkyl optionally substituted with
R'™, and R'2is OR™ or N(R'?), wherein R'® and each R™ is
independently H, (C,.salkyl), (Cm)cycloalky!, or {Cg)alkyl-(Cz7jcycloalkyl,
.20 aryl, Het, (Cyealkylaryl or (Cysaliy)Het, or R'** is OH or O(C,.calkyl) or both
 Rare covalently bonded together to form a 5, 8 or 7-membered saturated
heterocycle, said alkyl, cycloalkyl, alkyl-cycloatkyl, aryl, Het, (C1.salkyl)aryl or '
(Cysalky)Het and heterocycle being optionally substituted with R';
i) COR' wherein R™ is H, (Cigalkyl, (Car)cycloalkyt or (Cyg)alkyl-(Ca -
25 7)cycioalkyl, aryl, Het, (C1.gatkylany) or (C1.calkyl)Het, said alkyl, cycloalkyl, -
aryl, Het, (Cy.salkyl)aryl or {C1.6aliyl)Het being optionally substituted with R
" j) COOR' wherein R™ is H, (C1¢)alkyl, (Cs)cycloalkyl, or(Cyehalkyl-(Ca.
7)cycloalkyl, aryl, Het, (Cycalkyl)aryl or {C,.¢alkyl)Het, said (Ci.s)alkyl, (Ca-
Jeycloalkyl, or(Cy.g)alkyl-(Cs7)cycloalkyl, aryl, Het, (C1ealkyt)aryl and (Cs.
30 calky)Het being optionally substituted with R™%;
k) CONR™R™ wherein R' and R™ are independently H, (Cis)alkyl, (Cs-
Aeycloalkyl, {Cig)alkyl-(Caz)cycloalkyl, aryl, Het, (Crsalkyljaryl or {Cy.
salkyl)Het, or both 312'9 and R™ are covalently bonded together and to the
nitrogen o which they are atached to form a 5, 6 or 7-membered saturated



6) al kyl - (C3. 7) cycl oal kyl, aryl, Het, (Cl -6alkyl)aryl or (C _6al kyl)Het,

said (01- 6)al kyl, (C3.7)cycloal kyl, (C, .S) al kyl-(C37)cycl oal kyl, aryl,
Het, (Cl-6alkyl)aryl or (C, .6alkyl)Het being optionally substituted with
H 50; g) NR18CONR79R120, wherein R18, R19 and R120 is each H (C, .6)alkyl,
(C3_ 10 wWassmeal kyl, (C, _5)al kyl-(C3.7)cycl oal kyl , arBCT/CAe01128

(Clsal kyl)aryl or (Cl. 5alkyl)Het, or R18 is covalently bonded to R'9 and
to the nitrogen to which they are att®hed to forma 5, 6 or 7-nenbered
saturated heterocycle; or R79 and R120 are coval ently bonded together and
to the nitrogen to which they are attached to forma 5, 6 or 7-nenbered
sat urat ed het er 0Gedroycid Ssafpdlie), aldodikyl, alkgl-ayabimll, aryl, Het, (Ccalkylyaryl,
(C7.5)al kyl - (C3. 7)cycl oal kyl., aryl t O A 1 a6 (C7- 6al kyl ) Het
or heterocycle bébhﬁﬁﬁgﬁ?tﬁﬁgpﬁvr%ﬁ%%F‘g?%?‘getﬁn%gt% hg‘iﬁl%%”'h&@m 21COCOR722
wherein R127 is H) afHeg) @l eik)zopbi @hadikyHet bl ofiwhichdgingioptionaly 50, and R 22
Is OR 23 or N(R724) 2. | RisR . L, 1S independently H,
(C,.6al kyl), (cs"‘?%’%‘il"\é@%‘é’ﬁ% ,"“@ré’e iﬁ?gﬁ‘gﬁ%m 7)cycl oal kyl, 20 aryl,
Het, (Cl-%al kyl)aryl ofl ¢ 8sulgifuegls pelested gpmphaiogep & f% P O( C, _6al kyl ) or
both H 24 are coval enylyskonde@nteetbBglol® forma 5, 6 or 7-nenbered
saturated heterocycl

i d al kyl | kyl - al kyl-cyel oal kyl | l
Het, (Cl.6alkyl)aryl gb(éizé'k@aﬂ%ﬂaj@f %ﬁﬁ%ﬁﬁ%%ﬁ é?%ﬁ’%‘i‘qﬂg gptig% |y
substituted with R 50;0pfignalfdatamingreoct hetefoliomi, &, Halkedi, (Gapalivypyl,
C3.7 | oal kyi . S) al kyl - 2 vel | ol e 1po,
(G- en Tyl yaryl or ( é?@&%%%%@%@@-ﬁaﬁz&%ﬁ 0@%%“%5?&&?‘%@“”3@ " et
(C, .6al kyb)aryi or (Cb)earRR \Meren REGisi (Gpaikgh Fd-ipydentel iof Ghred® Wi t h H 50;
| ) COOR728 wherein R ' | eyl . i ,
’oi(o- 6y al kyl - (C3. 73@?"@‘5’8‘??‘ 'ﬁ”"’gﬁ @Tl?é'?‘) ok X%ﬁ%‘lﬁ?ﬁiﬁ%fj o
(C, _6al kyl )Het, said (cgslomyhlariiHet(Esalkviand ok [Grgdlik)Het being optionaily
or (C, _6)al kyl - (C3. 7) cyghamlsykicn gyl , Het, (G -6alkyl)aryl and (C. 30
R 2 and H 30 are § ndahcEnePgi r o Saf U iRioRt e e bistiEn ) "
e ard 0 i1
al Ky , Or bothn- &4 2B, W 1Y, ARMAEH R PeLe and tO the
g* t‘taéy’heg’ (?b‘%?% nr?]a e ﬂgr

nitrogen to which they’&f 7-menber ed sat ur at ed
WO 03/ 010141 54 PCT/ CApgilatlybgnded together and to the nitrogen to which they are -

attached to form a 5, 6 or 7-membered saturated heterocycle, said
aliyl, cycloalkyl, aryl, Het, {Cy_salkylaryl or {C4.calkyl)Het or

20 heterocycle being optionally substituted with R’

' €) NR™R™ wherein R is H, (Cye)alkyl, (Ca7)cycloalkyl or (Ci.

oalkyl-(Ca7)cycloalkyl, aryl, Het, (Cisalkyl)aryl or (C1ealkylyHet, and
R'2 s H, CN, {Cig)alkyl, (Csr)cycloalkyl or (Cis)alkyl-(Caz)cycioalkyl,
aryl, Het, (Cs.calkyaryl, (Cy.calkyl)Het , COOR™ or S0.8"** wherein

25 R is (Cy.e)aliyl, {Caz)cycloalkyl, or {Cy.s)atkyl-(Cav)cycloalkyl, aryl,
Het, (Calkyl)aryl or (Cysalkyl)Het, or both R and R'™ are
covalently bonded together and to the nitrogen to which they are
attached to form a 5, 6 or 7-membered saturated heterocycle, said
alkyi, cycloalkyl, aryi, Het, (C,qalicylaryl or {Csalkyl)Het, or

30 - heterocycle being optionally substituted with R'*%

' f) NR™COR"" wherein R and R'" is each H, (Cig)alkyl, (Cs.
Jcycloalkyl, (Ci.g)alkyl-(Ca7)cycloalkyl, aryl, Het, (Cysalkytyaryt or (G-
sallkyhHet, said (Cr.q)alkyl, (Car)cycioalkyl, (Cr.s)alkyl-(Cs7)cycloatkyl,
aryl, Het, (C1.salkylaryl or (Cysalkyi)Het being optionally substituted



het erocycl e, said al kyl, cycloal kyl, al kyl-cycl oal kyl, aryl, Het,
(G sal kyl)aryl, (Cl-6alkyl)Het and heterocycle being optionally
substituted with R50; f) aryl, Het, (Cl.3alkyl)aryl or (CLl.6alkyl)Het, all
of which being optionally substituted with H150, wherein R150 is defined
as: 5 -1 MWO®MMIstituents sel ected from hal ogen or azPEBCA@ 01128 1 to 3
substituents selected from a) (C7.6) alkyl or haloal kyl, (C3.7)cycloal kyl,
C3.7 spirocycloal kyl optionally contaPRing 1 or 2 heteroatom

(C2.6)al kenyl, (C26)al kynyl, (Cl1.6) alkyl-(C3.7)cycloal kyl, all of which
optionally substltuted wi th R160; 10 b) OR104 wherein R 04 is H,

(CL. 6al kyl), (C3.7)cyctibR’Kyl, or (CL.6)al kyl- (C3.7)cycloal kyl, aryl, Het,

(Cil-6al kyl)aryl or (C Lt {9126 yd e @ I Het ,
(CL1. 6ai kyl )aryl or (leg)gg*k%dé d%”lflgt Rbe?JRgrngpﬂt%l oﬁa ke Gi%é%@htHu?%% W th R160

d). SR108, SC2N(A108) 2 shilkys B(%Mévcz&qaﬂkvbawhﬂﬂfmus 15
i ndependently H, (Cl. Guayjenh or(@(%?kﬁKE C&r@&'“ké’bo@fenﬂ@m@écﬁbwp ahdRB_
% gy

7 | oal kyl | Het both R108
cg)\clglce(r)lgl gybongreé tog‘ztf%'é' °d° ﬁfﬁ&[ﬁé‘ﬁh"g W#I%#Wﬁé@%r"&ege at't achggle

to forma 5, 6 or 7-nsaberedhaaboyck; e fana T wed eyvaraiybondddky| |,

| oal kyl | t |
ggfngaop%/l onglr I>/y substlggeg?eg {6%{#&%{%%;,% gﬁél’f&f%&%ﬁ:ﬁ%detgnmﬁay% erocyc ©
(Cl.6)al kyl, (C37)cyclopimamberrd satgrated Bqtanor%gnle ead alkylegysloglgi (G-, ar yI Het ,
(Cl-6al kyl )aryl or (C% aﬁ@i q@lz)ﬂﬂ%lkylaé]ﬁ H&@gél@l)ﬁbi%iﬁﬁﬁé)@él kyl,

(C37) cycl oal kyl or )a cl oal K
(C1. 6al ky?) aryl , (01 a%gﬂv?' ?'"90 y5u '6‘%““%%3’2‘1“‘1‘15 wherein 25 H115 is

(CL.6)al kyl, (C3.7) cyed cra#*k‘y;bcanm(mmreﬁb RPKY H @B, Jieysdioakyl , aryl, Het,
E)Cl 6al kyl )aryl or ( Cl hul%w 160 C .hgﬁlgl 6@245‘”% ar igaacogal ently
onded t oget her and t 8% eh '1 whT ch t REY Y ar B WhEEIath&8%t o form a
5, 6 or 7-nenbered saeactaBElisireleperdentyits (Caaikgl), (@dAoybipaliy of @aklayll; aryl,
e i
(ClL.6)al K1, (C3. 7)&yS(Ganliey) or bpleR™B jpeg egyriepibonyiediobelbdriglormarsy| | Het
(CL.6al kyl)aryl or (Ckor7-membered saturated heterocycle, said alkyl, cycloalkyt, alkyl-
cycloalkyl, aryl, Het, (Cysalkyharyl or (Cmaikyf)l-let and heterocycle
being optionally substituted with R,
, i) tetrazole, COOR™ wherein R'® is H, (Cig)alkyl, (Css)eycloalkyl, -
20 or{Cyg)alkyl-(Caz)cycloalkyl, aryl, Het, (Cysalkyl}aryl or (Cysalkyl)Het,
said (Cy.g)alkyl, {Ca7)cycloalkyl, or(Cyg)alkyl-(Cs7)cycloalkyl, aryl, Het,
(Crsatkyharyl and (Cy.calkyl)Het being optionally substituted with R'®%;
and i
k) CONR™R™ wherein R and R™™ are independently H, (C,.
25 syalkyl, {Cs7)oycloaliyl, (Cy.5)alkyl-(Cs7)cycloalkyl, aryl, Het, (C;.
salkylyaryl or (C1ealkylyHet, or both R'® and R™ are covalently
bonded together and to the nitrogen to which'they are attached to
form a 5, 6 or 7-membered saturated heterocycle, said alkyl,
cycloalkyl, alkyl-cycloalkyl, aryl, Het, (Cigalkylaryl, (C;.calky)Het and
30 heterocycle being optionally substituted with R™%;
wherein R'® is defined as 1 or 2 substituents selected from:
tetrazole, halogen, CN, C,.qalkyl, haloalkyl, COOR™, SOsH,
SR161, 802R161, OR““, N(R‘!EZ 25 SOzN(R162 2 NR’IEZCOB‘IEZ or
CON(R*),, wherein R*™' and each R™is independently H,



6al kyl ) Het, sai d (Cl.6)al kyi, (C3a)cycloal kyi, (Cls)alkyl-(C3.7)cycl oal kyl,

‘aryl, Het, (Cl.6alkyl)aryl or (Cl-6al kyl)Het being optionally substituted
WO 031010141 PCT/ CA02/01128 55 ' '5 10 15 with R160; g) NR178CONR 19R120,
wherein R118, R79 and 11120 is each H, (Cl_ 6)alkyl, (C3.7)cycloal kyl,
(C1-6) ai kWO e@8018) cycl oal kyl, aryl, Het, (Cl- 6al kyl)ar ycr/osozo112s -
(Cl_sal kyl )Het, or 11178 is covalently bonded to H719 and to the nitrogen
to which they are attached to forma 566 or 7-nenbered saturated

het erocycl e, or 11719 and 11120 are coval ently bonded together and to the
nitrogen to which they are attached to forma 5, 6 or 7-nenbered saturated

het erocycl e, said al kyl, g@“@; H)c}(&hmyﬁ}@; Ig)&ky(@?)zgmmwa{ﬂo;ﬂ aryl,
Het, (O salkyl)aryl or (Cl@gl Beteh] %’"f‘lét %otlonally
substituted with RL60: h) 'NRlaé? ’\‘ﬂ‘? eq I HEIHPUSPe ¢1- 6) al kyt
optionally substituted vmxbﬂncrﬂhégbareamdcmzafdrm aGRe287-orenitigRi24) 2 wherein
11123 and each 11124 is i ; , (Cl-6al kyl), (C3.7)cycloal kyl, or
(Cl.6)al kyl- (C3.7)cycl Oal%ﬂ.ﬁ&%@%&{%&c ‘ Y, (CLl.6al kyl)aryl or

(Cl-6al ky3)Het, or R124 is OH or 0(01- 6al kyl ) or both Al24 are coval ently
bonded toget,g\pe;m;d? L by, R®is:6 or 7-nenbered saturated heterocycle, said
al kyl, cycloalkyl, aikyl- cycl oal ky I f Het, (Cl-6alkyl)aryl or

(Cl_6al kyl ) Het and ‘%éﬁ@%@?ﬁtﬁée'eﬁtﬁpﬁﬁm 'B%/?Qﬁ’?a‘l’rl y substituted with 11160; j)
tetrazol e, COOR12§ ta\heﬂtistlmeﬂiiﬁé’lacﬂemrbm (CL.6)al kyl-, (C3-7)cycloal kyl,

?E&Céaﬂ(;‘ : ;<I¥|lat ( C3§@ a)y Ma (ﬁaM tl:_%llg(y %Clgqqg%lﬁyoa@r&ﬁhoﬂ ly
or (C1$) atky! - ( C3.cPitaipinh dair zy\leteww., (Cm@tkeny( BV (G ) VIR

(Cl. 6al kyi) Het bey hﬁ’@ﬁkﬂaéﬁé&i@ﬁéﬂ?%ﬁﬁﬁdﬂé@\&uﬂ #*160 and k) CONR729R730
wherein R129 and 1 are I ndependen g 6) a CY %7) cycl oal kyl
(C1. 6)al kyl - (C3. hh% agtergin R als (Creta. ((‘%;17 cytioatoh or (el

7eycloalkyl, aryl, Het, (Cygalkyl)aryl or (Cy.calkylHet, said alkyl, cycloalkyl,
aryl, Het, (Cisalkyl)aryl or (C,salkyl)Het being optionally substituted with
15 R150; ' ’
d) SOgH, SO.N(R™), or SON(R'®)C(O)R'™ wherein each R'® is
independently H, (Cq.s)allyl or aryl, said alkyl and ary! .beir‘lg optionaily
substituted with R™;
" &) NR™R™ wherein R™" is H, (Cy.s)alkyl, (Csz)oycloalkyt or (Cr.galkyl-{Cs.
20 JJcycloalkyl, aryl, Het, (Cysalkyl)aryl or (CyealkylHet, and R*?is H, {Cre)alkyl,
' COOR™ or SO,R"™ wherein R* is (Cyg)alkyl or (Cy.ealkylanyl, or both R*™
and R"2 are covalently bonded together and to the nitrogen to which they are
attached to form a 5, 6 or 7-membered saturated heterocycle, said alkyl,
cycloalkyl, aryl, Het, (C.calkyt)aryl or (Csatkyl)Het, or heterocycle being
25 optionally substituted with R™°;
f) NR'™COR" wherein R"® and R'" is each (Cis)alkyl, {Csp)cycloatkyl, aryl
or Het, said (C,.g)alkyl, (Cs7)cycloalkyl, aryl or Het being optionally substituted
with R™; '
g) NR"CONR'°R™®, wherein R'™®, R'" and R'® is each H, (Cis)alkyl, aryl
30 or Het, said alkyl, aryl and Het being optionally substituted with R*™;
h) NR'™*'COCOR'2 wherein R™! is H or (Cs)alkyl, and R is OR™ or
N(R"2%), wherein R'™ and each R' is independently H, (Cysalkyl), aryl or
Het, or R' is OH or O{C1salkyl), said alky}, aryl and Het being optionally
substituted with R**:-



6ai kyl )aryl or (Cl al kyl)Het, or both 11129 and 11130 are coval ently
bonded together and to the nitrogen to which they are attached to forma
5, 6 or 7-nenbered saturated heterocycle, said alkyl, cycloalkyl,

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

het er ocycM® B4l optional Iy substituted with 11160: WhBEFECAZPIRZE0 is
defined as 1 or 2 substituents selected from tetrazole, hal ogen, CN,

Cl. 6al kyl , hal oal kyl , COORi 61, SO03H, oR 61, SO2R161, 011161 N(R162) 2,
S02N( R162) 2 NR162COR162 or CON(R162)2, wherein 11161 and each 11762 is

i ndependently H, WO 03/010141 PCT/ CA02/ 01128 56 5 (Cl-6)al kyl|

(C3-7) cycl oal kyl DSOPRT Wemin Bl s tbordFeyaiibaptiopally sybstiyse WiﬁFﬁédZ are

coval ent |y bonded) togat'tigr® ame,ﬁw{%ﬁd RiFP é,ggedépg,qjenW;qq& 5)5;@( e att ached
to forma 5, 6 or éﬁﬂ?ﬂ‘d het er ocycl e. Even Jyore preferably,

R60 is: - 1 to 4° sﬂﬂsfﬁ?ﬁ'bﬁt@' gf?pﬂﬂ'?a"!‘léll’tlﬁﬁt&?d“@f"n 1to 4
substituents sel BcargdHéty maue_,))aw (6)43&#51—]& aflof hﬁl’bﬁﬁé&lﬂ%bptloﬁ% 7)cycl oal kyl

C3- 7 spi gocycl oa I nt 1 or et er oat om
(C26) al kenyl | c%%“”%@g”“ﬂw ‘%f%? ;ﬂal“(%‘l%% 7)cycl oal kyl, all of which
optionally subst i tut ed! 913 ubRNED]s Sﬁ)ectaéﬁﬂxm walegezi; or 8104 is H, (Cl-6alkyl),

(C3.7)cycl oal kyl, or ( oaI kyl, aryl, Het,
(C1-6al kyl)aryl or (Clﬁ%?fg:?den&%;egleg%bﬂ( cycl oal kyI aryI Het ,

(CL. 6al kyl )aryl or (Gee) REY PHeAIO2H ﬁ@zea?&feinwn%!mfyvhs:b@@thr@m ed with 15
“A150; d) SO3H, SO2N( l%lﬁgﬂtae@wﬂﬁﬁm\l( R108)C(O)R708 wherein each R108 is

substi tdPed with Rod G Keberrn B ientCr b o o et dansprignd
(C3-7)cycl oal kyl or (f@bémgloht;dnal(y@:bstﬂtﬁle&)vmya%al kyl, ar yI Het ,
(C1- 6al kyI ) ar yI or ( %l) @éiod(ébgl\ll‘(lﬁina)z %%E"’%é(&h“ﬁ C%et?aln eagh R is
independently H, (C,.g)alkyl, aryl or Het, said alkyl, aryl and Het being
_ optionally substituted with R

15 e) NR"R" wherein R" is H, (C,¢)alkyl, aryl or Het, and R'2is H,
{Cr.e)alkyl, COOR™ or SO,R"'® wherein R""® is (C1.)alkyl or ary), said
alkyl, aryl and Het being optionally substituted with R™%

f) NR'COR" wherein R"® and R is each H, (Cy.e)atkyl, aryl or
Het, said alkyl, aryl and Het being optionally substituted with R™";

20 g) NR'™CONR' R, wherein R, R"*® and R'? is each H, {Cy.
s)alkyl, aryl or Het, said alkyl, aryl and Het being optionally substitufed
with R ‘

h) NR™'COCOR' wherein R is H or (C.s)alkyl optionally
substituted with R™, and R is OR"™ or N(R"**), wherein R"®and

25 each R'* is independently H, (Cr.calkyl), aryt or Het, or R' is OH or
O(C4.sakkyl), said alkyi, aryl and Het being optionally substituted with
Rmu;

j) tetrazole, COOR™® wherein R™ is H or (C,.s)alkyl optionally
substituted with R, and

30 k) CONR™R' wherein R' and R are independently H, (C;.
s)alkyl, aryl or Het, said alkyl, aryl'and Het being optionally substituted
with R,

wherein R'® is defined as 1 or 2 substituents selected from:
tetrazole, halogen, CN, Cyzalkyl, haloatkyl, COOR™!, SOH,



COOR15 or SO2R'5 wherein R15 is'(Cl-B)aI kyl or (Cl.6alkyl)aryl, or both R"

and R12 are covalently bonded together and to the nitrogen to which they
are attached to forma 5, 6 or 7-nmenbered saturated heterocycle, said

al kyl, cycl oal k Het, (Cl-6alkyl)aryl or (Cl.6al kyl)Het, or
“het'er ocyciWOBHPIA 125 opt i onal |y substituted with R 50: fPFTNH%Ol@ZQ?ll?
wherein R16 and R'7 is each (Cl-6)al kyl, (C3-7)cycloal kyl, aryl or Het,
said (Cl1-6)al kyl, (C3.7)cycloalkyl, ar§13 or Het being optlonal |y -
substituted wth A 50; g) NR"GCO\IR' 98720, wherein H'8, R119 and A720 is-
each H (Cl.6)alkyl, aryl 30 or Het, said alkyl, aryl and Het being
optional Iy substituted witSRE 550.RI}, OFE NEFBRSONFHERAR RO ps H or

(Cl.6)al kyl, and R722 is 169 & 16 A 24 is
|ndependently H, (Cil-6al k;’&d&ﬂ;‘? Wh%ﬁ@ )a%d%&{ﬁ *}s Rdglﬁ%qeﬁ ﬁ& 6al kyl ),

|
said al kyl, aryl. and Het lﬁ‘)éw gﬁﬁSﬁlﬁWé‘l’ﬂ“SYi °rs(9b§%'|(¥'&@@éf’y9!ﬁ’%“ﬁ" 818%h  \Wo
03/ 010141 PCT/ CA02/ 01128 5?11?2)“%3 beh®sdab etk 2ntt o tHe Bitro¢dalto 6) al ky|
optionally substituted with H 9 and H130 are
independel)’litly H, (CL.5)al k¥ h*cﬁ§v|are#%ﬁ°%%fm%9 f%}? me'B‘P‘%}?‘? and Het being

optional |y substituted witsalaa}hetdrogreigl , Het, (C1.5al kyl)aryl or
(Cl. 6al kyl )Het, all of which being optional ly 5 substituted with R150,

wherein R 50 is defined as: . 1 to 3 substituents sel ected froﬁrm hal ogen;
or - 1to 3M§§iwsqfer@em§l\yaf wdgrein Rvis Hpr Catlky) Maraaseiergbly. il §dl-ky! |
(C2.6)al kenyl, all of which opt lonally .substituted with RY60; 10 b) OR704

ther el RO i, 6 S0 o Moo 6. SRS Bt Ghondpd
SO2N( R108) C( k&) Bryivittet, @ikyl-agicih aRﬂG;&t,iaﬁe all dfp_ﬁemméemtwed-iynh( Cl.6)al kyl, aryl
oL ™ 013" Kyt BlochE . B PERLY RDEsbRg, L) FI00]
(Cl1.6)al kyl , COORASNEINIGOZRMNHNE(GiskalkRs CI=NINHCE(G) - A3ikVieF aryl , sai d
-1 to 4 substituents selected from:
15 a) (C1.¢) alky! or haloalkyl, (Cs7)cycloalkyl, Cs7 spirocycloalkyl optionally
containing 1 or 2 heteroatom, {Cag)alkenyl, (Ca.g)alkynyl, (Ci.g) alkyl-{Cs.
scycloalkyl, ali of which optionally substituted with R™,
b) OR'™ whereln R" is H, (Csalkyl), (Caz)cycloalkyl, or (Ci.g)alkyl-(Ca-
7cycloalkyl, aryl, Het, (Cysalkyllaryl or (CysalkyliHet, said alkyl, cycloalkyl,
20 aryl, Het, (Cygalkyharyl or (CsalkyljHet being opiionally substituted with
R‘lED;
d) SR, SO.NH(C.galkyl) or SO,NHC(O)C 1 salkyl;
e) NR"'R" wherein R is H, (C,.s)alkyl, (Cs7)cycloalkyl or (Cig)alky!-(Cs.
Jeycloalkyl, aryl, Het, (C;.qalkyl)aryl or (Cyealky)Het, and R*"2is H, CN, (C;.
25 g)alkyt, (Ca7)cycloalkyl or (Cyg)alkyl-(Car)cycloalkyl, aryl, Het, (Cisalkyl)aryl,
{CrealkylHet , COOR™ or SO,R™ wherein R"** is (Cy.s)alkyl, (Ca.
sycyctoalkyl, or (Cqg)alkyi-{Ca7)cycloalkyl, aryl, Het, {Cqalkyl)aryl or (C:.
catky)Het, or both R™ and R"? are covalently bonded together and to the -
nifrogen to which they are attached to form a 5, 6 or 7-membered saturated
30 heterocycle, said atkyl, cycloalkyl, aryl, Het, (Cysalkyl)aryl or (Cqsalkyl)Het, or
heterocycle being optionally substituted with R'™;
f) NR''®COR" wherein R'® and R" is each H, {C g)alkyl, (Cz7)cycloalkyl,
(Cie)alkyl-(Caz)cycloalkyl, aryl, Het, (Cq.salkyharyl of {Cy.salkyl)Het, said (C1.
eyalkyl, (Cax)cycloalkyl, (Cyg)atkyl-{Cay)cycloalkyl, aryl, Het, {C,.catkyl)aryl or



al kyl, aryl and Het being optionally substituted with H 60; f) NR'6COR'7
wherein 875 and R'7 is each H, (Cl.5)alkyl, aryl or Het, said alkyl, aryl
and Het being optionally substituted with R160; . 20 g) NRL6CONRL9R120,
wherein H116, R 19 and R120 is each H, (Cl_ 5)alkyl, aryl or Het, said

al kyl, aryWWO8H#OHdt being optionally substituted wth RIHGAZHII2S
NR721COCOR122 wherein R 2t is Hor (C .6)al kyl optionally substituted with
H 60, and 8122 is OR 23 or N( R724)2 whdé@%ein R723and 25 each R124 is

i ndependently H, (C,.6alkyl), aryl or Het, or H24 is OH or QC, . 5al kyl),
said al kyl, aryl and Het being optionally substituted with 81600. j)
tetrazole, COORt 2% eﬂbmubﬁawswsu(u%@ﬂmww optionally substituted

w th R160; and 30 AR130 wher ej;n 4. H3 re Jnd ndently H,
(CL.  6)al kyl , P'\B’r%a i d“‘%?'?%ﬂ?% ME angHI® e of (Gt Bieal 1y
substituted w t h;)Rycﬂiﬁ)kyMtﬂ:eg)elkyl (eu.ﬁcycmaw;fawleueta@,gauqnaxglcx(ﬁbﬁt i tuent s

ZSEﬁCt %0 031 01014 PIRBAS G5y T 898 Rny hraied o} %‘ﬁi%mgﬁﬁ%é%y':ﬁ(‘ﬂ% SOAR

162) 2, NRE2COR r 2 they areGORCIREGR jopn agh &ros Tﬂnﬂmechmd raigd helRmepdle

i ndependent ly H of gl @d‘?\““)éb c&%ﬁﬁ%ﬂ@@iobé%eﬁnd to the nltrogen to which
(Cl.6)atkyl - (C37)cycl oal kyl ; ' or R 62 are coval entl %/ bonded t oget her

and to the nitrogHieyees atiaphedso f"ﬁ’é? %P@rgtr?%?éﬂj tagretee Relgrosyeley or

7-menbered satur aanedmhe&yetbawqbea)almmwyammmlakw,,Hez (C&saN(l!W)oF@)Mher ein
Réa is Hor C,. 6a| eferably, R6 is

(C2-6) al kenyl , ar§1" k)"—|§tt°r F‘%‘@%c@eaé?@ﬂ X%PSF}{?@‘V St’%t'mée)dé'}' M Het, wherein said
al kenyl , wryl, Heh) nm‘%{gzoeaaﬁ wbmrealﬂé’;’llanﬂm’z“’ isoeraeh i (Cienaﬂ(yio(w |y substituted
Bt do, | & one) e ot R o B R 4 0 T e o o2

salkylaryt or (C,salicyl)Het, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het

(C1salkyl)aryl or (Cysalkyl)Het being optionally substituted with R'%

or R is OR' or N(R'?*, wherein R'"? and each R"™ is independently H, '

15 "~ (Cieatkyl), (Caq)cycloatkyl, or {Cyg)alkyl-{Cs7)cycloalkyl, aryi, Het, (C;.

satlyllaryl of (Cy.salikyl)Het, or R™* is OH or O{C.saliyl) or both R"* are

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

heterocycle, said alkyl, cycloalkyl, atkyl-cycloalkyl, aryl, Het, (Cigalkyl)aryl or

(C1salkyl)Het and heterocycle being optionaiiy substituted with R™;

20 i} COR™ wherein R'¥ is H, (Ci.g)alkyl, (Csr)cycloalkyt or {Cy.g)alkyl-{Ca.
7jcycloalkyl, aryl, Het, (C.salkyl)aryl of {C,alkyl)Het, said alkyl, cycloalkyl,
aryl, Het, (Cy.calkyharyl or (C,.galkyl)Het being optionally substituted with R™;
i) COOR™ wherein R™ is H, (Cyo)alkyl, (Caz)cycloalkyl, of(Cy.e)alkyl-(Cs.
7)cycioatkyl; aryl, Het, (Cisalkyl)aryl or {Cysalkyl)Het, said (Cig)alkyl, (Cs

25 7)cycioalky, or(C1.S)alkyl-(cw)cycléalkyl, aryl, Het, (C;.calkylaryl and {(Cy:
salkyl)Het being optionally substituted with R*®;

k) CONR™R™ wherein R and R™ are independently H, (Cis)alkyl, (Cs.
7icycloalkyl, (C.galkyl-(Caz)cycloalkyl, aryl, Het, (C,salkyl)aryl or {(C4.
_ealky)Het, or both R' and R™" are covalently bonded together and to the

30 - nitrogen to which they are attached to form a 5, 6 or 7-membered saturated
heterocycle, said alkyl, cycloalkyl, alkyt-cycloalkyl, aryl, Het, (Cisalkyl)aryl,
{C+.calky)Het and heterocycle being optionally substituted with R™;

I} aryl, Het, (C,.calkyl)aryl or (Csalkyl)Het, all of which being optionally

substituted with R', wherein, preferably, R' is selected from:



- 1to 4 substituents selected from 15 a) (Cl.6) al kyl or hal oal kyl,
(C3-7)cycloal kyl, C3.7 spirocycloal kyl optionally containing 1 or 2
het er oat om (C2-6)al kenyl, (C2.3)al kynyl, (CL.6) alkyl-(C3. 7)cycloal kyl,
all of which optionally substituted with R150; b) OH109 wherein R 04 is H,
( Cl. 6al ky|WO 03/¢18147) cycl oal kyl , or (Cl.6)al kyl-(C3_ 7)cYETEAPIBIL2S aryl
Het, (d sal kyl)aryl -or (C1. 6a| kyl)Het, said al kyl, cycloal kyl, 20 aryl
Het. (Cl-6al kyl)aryl or /(Cl- 6a) kyl ) Het 8Bei ng optional Iy subst ituted with
R 50; d) SRt 08, SO02NH( Cl 6a| kyl) or SO2NHC(O) C1-6al kyl; e) NR'"R 12 wherein
R'' is H (CL.6)alkyl, zac ycl oal kyl or (CLl.6)al kyl -(C3_ 7)cycl oal kyl,
aryl, Het, (CL.6alkyl )‘élrt9F3 sd St'GL@ntsﬁalﬁktyﬂ)‘rP@thalmd. RQ2 cyago iy azihy; of C1. 25
5)al kyl, (C3.7)cycl oal. b selinditienflkablasl b3, 7) cycl oal kyl , aryl, et

or SOPR76wherein R15 is

(C1 ayal byt 3.\ 7) el M o iojomted (o yaaRst Gar SEGIPERIRyl ° aryl . Het
E)C dGSI kyl )aLyI or d( Cbpttorﬁajrkqd@rhiem orozrhdmbktoﬁl(mﬁ)amdnﬁwz%l@ngpval ]tcant |y

t t t
ponded, together and. gt damLESBROLS LD, WEKFIGpakbaRiGyYe, o e
HeL t( tClt 63I kyIt %}alr? yl50(§n) ;Ql%fu BgmmyB)“?—lsvﬁ;é({a@)zrsalkﬂ)e((?rzgcmggléu;’i%?EQO‘lQaWt| onal | y
substituted w et I shlﬁ ;
(Gralial. (o ere R e S
(ClL.6)al kyl-(C3.7) cyclsggdnhyédw,g{ylbo Het , (Cl 6al kyl)aryi -or WO 03/010141

PCT/ CA02/ 01128 59 (C1. t ] bst it ut th R
NR13CONRI®R720, wh(erei"iaﬁ-’e‘K @Mﬁ%ﬁ%ﬁﬂb&@ rsiﬂlfjhﬁrsfef'lc eflaj_f@%g?svk\%/l (cg0 9

7)cyel oal kyl, (CL-6) ahdd;eber(deaaym (@) kol icyaoatkyl oHet, JakdFicHal ky! % aryl or
a or n ni rogen (0]
\(/\/m ch 5 t%egl are atta écljoati@P lﬁ g(%‘ﬁalg{']%ﬂwﬁj?{ @éf?ﬁ%’p‘g% &?tﬂ&ﬁ&é‘ ]

het erocycle; or R'9 andvmmbmdm@bemdtyﬂmnmmmcmgbmﬂnmeyawd to the

nitrogen to which thgua%gt@ﬁ);,ﬁggeglogﬁmg%g@easgmm@e etg, gd saturated
heterocycl e; said al kyI @ycl oal k (Cls) al kyl - (( Iky , aryl, Het,
(C1. sal ky"f)aryl or (CRik &|%W)Wt”ﬂr(%'§fr‘)%w -8 ‘yﬁfta'pt i onal | y

substituted w th Al50heterocycle being opticnally substituted with R™;
e) NR'"R" wherein R" is H, (C,)alkyl, (Csz)cycloalkyt or (C.

- galkyl-(Car)eycloalkyl, aryl, Het, (Cy.calkyaryl or (Cycalky)Het, and
R"2is H, CN, (Cy.eJalkyl, (Ca)cycloalkyl or (C.c)alkyl-(Car)cycioalkyl,

20 aryl, Het, (C,zalkyl)aryl, {Cy.¢alkyl)Het , COOR™ or SO,R'"* wherein
R'"™is {Cw)alkyl,‘ (Css)cycloalkyl, or (Cy.g)alkyl-(Caz)cycloalkyl, aryl,
Het, (C,.salkyl)aryl or {C;.salkyl)Het, or both R and R are
covalently bonded together and to the nitrogen to which they are
attached to form a 5, 6 or 7-membered saturated heterocycle, said

o5 ’ alkyl, cycloalkyt, aryl, Het, (Cq.caliyl)aryl or {(C.calkyl)Het, or |
heterocycle being optionally substituted with R'";

) NR™COR wherein R*® and R is each H, {Cy.5)alkyl, (Cs.
ncycloalky, (Cw)alkyl—(ca.?)cycioalkyl, aryl, Het, (Cygalkyl}aryl or (Cy.
salkyl)Het, said (Cr.g)alkyl, (Cs.7)cycloalkyl, (Cyg)alkyl-(Csr)cycloalkyl,

30 aryl, Het, (C,salkyary! or (Cy¢alkyl}Het being optionally substituted.

with R"*,

g) NR™CONR'™R™ wherein R“" R and R" is each H, (C:.

syalkyl, (Csr)cycloaliyl, (Ci.g)alkyl-(Car)cycloalkyl, anyl, Het, (C..
calkyharyl or (CyealkyhHet, or R**® and R'® are covalently bonded



10 h) NR721COCOR 22 wherein R721 and R 22 is each H, (Cl.6)alkyl, (C3_

7)cycl oal kyl, (Cl.6)al kyl-(C3.7)cycloal kyi, a 6- or 10-nenbered aryl, Het,
(d. 6alkyl)aryl or (Cl-6al kyl)Het, said al kyl,
cycl oal kyl , . al kyl -cycl oal kyl, aryl, Het, (Clsalkyl)aryl or (CLl.6alkyl)Het

- bei ng opt ivwaaiegI4gubstituted with A 50; or R722 i s ORL2BCBICAN(IRIZRS) 2

wherein R123 and each Ri 24 is independently H 15 (C, .sal kyl),

(C3. 7)cycl oal kyl, or (C1.6)al kyl -(C3. 79tycl oal kyl, aryl, Het, (C1i. :
6al kyl )aryl or (Cl6al kyt)Het, or R24 is OH or Q(Cl.salkyl) or both R 24
are covalently bonded together to forma 5, 6 or 7-nenbered saturated
het erocycl e, sai d al kidgetheyaiddaliheymirogeh ity Whicyibby atelafiacheairty formidds, 6

Cl- 6al kyl ) aryl ) - . | tisonal |
Subst Ut et i th RISGT S0 TRt R SRR o |

(C3. 7)cycl oal kyl or (@3kg)Gidsyrlopked, arvizetyEh-liviany or feysalicvijiist or
(CL. 6al kyl)aryl or (Cheteﬁlcjid!éBéﬂ%opti%@éllﬁs@dsﬁﬁﬁedvﬁtﬁ@‘”?' kyl, aryl, Het,

j()Cl.CGOaOI?'ky yaryl or (C%.%Q@ &?235%&2-2[) éﬁg&ﬁg%&gg&é@@%ﬁi%ﬂﬁ ed with R150;

wherein 81

?rC (1 Cé. |6%<a: ;<I>:|L -(C3. d?};uci:;sﬁiuglmkmln‘“amd R“%?R"{ iﬁilN(ﬁ"l‘):éydhbﬁrnmehd
. 6al ky t, sai . -

or (CL. 6) al kyl - (C3. 7) c%% }"o'g k’l;'/1”?59%?"&%’3’@{‘?’ﬁ?c'@egcﬁwvy‘j‘%%'w oL {frelplef- -
6al kyl ) Het bei ng opt i halcysioaliyb s, tHet,dG:.calkylfanRoB(T;..HRy) BENRIRERI 86 wher ei n
R129 and H 30 are ind 5 I,
(CL. 6) ai kyl - (C3. 7) cycﬁrcpg%f/ er B'?‘f"‘%?@%@é’?/ﬁé é’rt;‘?@*ﬁérﬁc%@%géal kyl ) Het ,
or both ‘F@;zg and R'0 ape/-serkrmdairgehorierosrsigesaidalkdaycipain.yB0 -

nitrogen to which t heyycghmy@&@@gggQb,tsgkj;)gfymrqc%a[k?; 194t ahd ﬂ‘@@hﬁﬁg@ sat ur at ed
het er ocycl e, said al kg%%ﬁ %pl oa oal kyl, aryl, t,

| kyl . al kyl -.cyc

(Cl- Gal kyl )aryl, (c1t P?Wtsuéﬁ@“‘?%‘?’%‘r%%cl e being optionally
S ]Elb\?\;] it lﬁlt gd wi th R150) tdiyazalyCOORET whéeinriPhyh) @ yhlicar (O(}Q&yo&aik?zyl ) Elet , all
o] i ch -bei ng option y Jpstit ut Wi 0 erein, Rpr rably, R75D
is selected from WD %@‘Gﬂ%ﬁ@?)&#‘ﬁi&ﬁ@aEEE‘%G‘A“'W\?{%W & @"%aﬁ?@i‘%t uent s
sel ect ed™ rom hal ogestid (GR)alkgly €he)coroatiorl, dG 1 smtkyi-(Ca3)cyatoaBayb alys Het, uent s
selected from a Cl . = 3. 7

) ( _((Q.};al@l)!:‘t iaﬂ(d?ﬁllgﬁliéﬂgkmgS%ngx%%?%@nﬁh?@hg

spi rocycl oal kyl optional I'y bgont ai nin ) al kenyl ,
(C2.6)al kynyl, 5 ( Cl-ﬁ)d al kyl - (C3. 7)cycl oal kyl, all of which optionally
substituted w th Rifik); CONR™R™ wherein R and R* are independently H, (C:.
' salkyl, (Cs7)cycioalkyl, (Cq.e)alkyl-{Caz)cycloalkyl, aryl, Het, (C,.
20 saliyl)aryl or (C,.galkyl)Het, or both R and R™ are covalently
bonded together and to the nitrogen to which they are attached to
form a 5, 6 or 7-membered saturated heterocycle, said alky!,
cycloalkyl, alkyl-cycloalkyl, aryl, Het, (Ci.calkyl)aryl, {C1.salkyl)Het and
heterocycle being optionally substituted with B'*;
25 _ ' wherein R" is defined as 1 or 2 substituents selected from:
tetrazole, halogen, CN, Cy4alkyl, haloalkyl, COOR™, SO;H,
8023161' OR161’ N(sz)a’ SozN(sz)z, NR'S2COR™ or
CON(R™),, wherein R"™ and each R'®is independently H,
(Crealkyi, (Csy)cycloalkyi or (Cqﬁ)a!kyl-(Ca.y)cycloalkyI; or both
30 : R are covalently bonded together and to the nitrogen to
which they are attached to form a 5, 6 or 7-membered
saturated heterocycle.

More preferably, R® is (Cag)alkenyl, aryi, Het, {Crgalkyl-aryl, (Cyg)alkyl-Het, wherein



b) ORt04 wherein Rt04 is H, (Cl.6alkyl), (C3.7)cycloalkyl, or (C, .6)alkyl-

(C3.7)cycl oal kyl, aryl, Het, (Cl-salkyl)aryl or (Cl.6al kyl)Het, said al kyl,
cycl oal kyl, aryl, Het, (CL.6alkyl)aryl or (Cl.6alkyl)Het being optionally
substituted with R160; 10 d) SR108, SO2N(R108)2 or SO2N( Rt 08) C( O R106
wher ei n edR0FMO4is | ndependently H, (Cl-6)al kyl, (C3.Pregabuanisyl qr
(C .6)al kyl -(C3. 7)cycloal kyl, aryl, Het, (CL. 6a| kyl)aryl or
(Cl. 6al kyl )Het or both R 08 are coval @%tly bonded together and to the
nitrogen to which they are attached to forma 5, 6 or 7-nenbered saturated
het erocycl e, said 15 al kyl, cycl oal kyl, aryl, Het, (Cl-6alkyl)aryl or

(C1- Gal kyl) Hesid Fkenyh atvk b \pivianbar atiyidinti ara all bptiosally subdiitutesigvitl t h H160; e)
- NRL7. R112 wherein 1%7415ub§mdéms(s@éct@a %Jﬁyhauoééa?wé% feyﬁo%ds{ or (Cl_

6) al kyl - (C3-7) cycl oaI % 69 I kyl Yaryl Cl. 6al kyl ) Het, and
RI2 is H ON (cr.'éo4 “‘”90%@6’?9‘89@ al kyl or (Cla)al kyl - (C3.7)cycl oal kyl ,
20 aryl, Het, (Ch)@askatkytarydioald/CIC HrldiodiRyHeE;,; siikockidalikgiopishaRl15 wher ei n

e LS O e Mot AR Sord ) R,

coval ently bonded)wdgfékl'rh@ﬂOhwucft@ﬂpmywbaﬂug@dwﬂcﬂ%l ch they are attached
to forma 5, 6 of, 7 | kyl ,
cycl oal kyl, aryl, ﬁ’e C{ggal kgsl’lg gémﬁikhﬁ%d?&ég%ﬂﬁn Infﬁega&g €. *het erocycl e

bei ng opti onal | y?lﬂiﬁ@%' 2P0 dehi(C aliy! Cmﬁ)@dakwdﬁlkﬂ,r%fplnalm and R717
is each H (Cl.6)a) k¥ N Ta W) hy,t, ittt ycl oal kyI
aryl, Het, (CL. 6)6@9 t,;i(%@(yl)arﬁml}c&a WD beh&%g%hyl(%élf e) al @/If

(C3, 7) cypl oaI kyl , (Cl 6) al kyl - (C3.7) cycl oaI kyl, 30 aryl, Het,
(CL.6al kyl)aryl ey SHCIRe] k), SetH, mzﬂlgl@&hikwaﬂéﬂzmmbﬁ ed with RI60;

(3. 7) cycl oal kyl & (1 B SFRPH e 35 PR roapfy op@@aé«%@-é? vl aryi
or (Cl-6al ky) ) Het)cydoalil, G it K:26lkpiyaeyl oo(Cakaii)Hyt, bohEEUs WOCE3(Q10141
POT] G021 01128 el & IfeidHigh & o olcRIEBaILE el £ [GKyRRE, 2t tached
15 (Cr.calkyl)Het, COOR™* or SO,R"*wherein R'*® is (C;s)alkyl, o both R*"
and R"" are covalently bonded together and to the nitrogen to which they are
attached to form a 5, 6 or 7-membered saturated heterocycle, said atkyl,
cycloalkyl, aryl, Het, {Cyzalkylyaryl or (C.catkyl)Het, or heterocycle being
optionally substituted with R,
20 f) NR"COR'" wherein R™® and R'" is each H, (Cg)alky), (Cs7)cycloalkyl,
said (Cy.g)alkyl, (Cs7)cycloalkyl being optionally substituted with R**%;
g) NR"*CONR'R™’, wherein R**®, R'™ and R'® is each H, (Cy.)alkyl, (Cs.
7)cycloalkyl, or R and R'? are covalently bonded together and to the
nitrogen to which they are attached to form a 5, 6 or 7-membered saturated
25 heterocycle; said alkyl, cycloalky! or heterocycle being optionally substituted
with R"*®,
h) NR™'COCOR™ wherein R is H, (Cyo)alkyl, (03,7)cyc!oa!kyl said alkyl,
cycloalkyl being optionally substituted with R**®, or R™ is OR™ or N(R'**),
wherein R'? and each R is independently H, {Cysalkyl) or {C;7)cycloalkyl,
30 or R is OH or O(Cy.salkyl) or both R™* are covalently bonded together to
form a 5, 6 or 7-membered saturated heterocycle, said alkyl, cycloalkyl and
heterocycle being optionally substituted with R
i) COOR™® wherein R™ is H, (C1)atkyl, (Caz)cycloalkyl, or{C;g)alkyl-(Cs.
7)cycloalkyl, ary), Het, (Cy.salkyl)aryl or (C,catkyl)Het, said (Cye)alkyl, (Ca



or 7-nmenbered saturated heterocycle; said al kyl, cycloal kyl, (C-.

6) ai kyl - (C3. 7)cycl oal kyl, aryl, Het, (Cl-6alkyl)aryl or (Cl.6al kyl)Het or
het erocycl e being optionally substituted with R160; 5 h) NR127COCOR 22
wherein R127 is Hor (Cl.6)al kyl optionally substituted with R160; and
R122 is OR/ROIGHIN(R1I24) 2 wherein R123 and each R724 igCl/Adeypardent|y H
(C1.6al kyl), (C3.7)cycloal kyl, or (ClL.6)allryl- (C3.7)cycloal kyl, aryl,
Het, (Cl.6alkyl)aryl or (Cl.6alkyl)Het63or R124 is OH or Q' Ct _6al kyl) or
both R124 are coval ently bonded together to forma 5, 10 6 or. 7- menbered
saturated heterocycle, said alkyl, cycloal kyl, alkyl- cycloal kyl, aryl,
Het, (CL.6al kyl) ajydloatkyi, (Jf.‘(c,@)alldﬂy(b);})leﬁcloamﬂ drglt Beto(Gyedlig)alyeinddCopt i onal |y

oubst Lt ed i LD R S e BB 00 0 T 1
(G _6al kyI)aryI MQQE‘.{R' whpmﬂ‘”am@“é‘adw@qpeeyqrtw (Cy )@?éwﬂﬁeycloa| kyl ,

or (C1-6) al kyl - (C3)q JOIGHEA, R0 flp- (B K otoali, an, e, RO} HKIRS B A 9 conre 20R130

(Cl6al kyt ) Het bei’n

wherei n 729 and sﬂ%@@%&@@dlaﬁﬂéﬁ%l P‘Wﬂ}’c"(%ﬂ' aWG}"SF »&91@"@@@ Pycl oal kyl ,
(Cl1.6)al kyl - (C3. @2 tlb¥ing o@fdﬂally éﬂ@bt&tuté@ﬂvnh RZY 6al kyl )aryl or

(Cl6al kyl) Het, Ri H13 are alil)entl bonde f? ether and to
the nitrogen to \»nF‘%’ HFH é‘“ﬁaﬁg)e’é‘ﬂ et AP eI Br P henber ed

sat ur at ed het er ogybdtiutedswitroR ™, kvyibrem piyecdrmﬂg} BT is salelct_;eb-fmycl oal kyl, aryl,

Het, (CL.Galkyl)aryl, (s SAMENERbeARE ol SHRIRANGDS i BPaARE bonal Iy

subst ituted with R160 substituents
sel ectedifrom tet raz@ﬂ@SW@g@ﬁ selgpted am: al kyl , haI oal kyl , COOR161,

SBH, SO2R161, OR161, g%)&@g%mg%% 51;,@1@ @%,ogw CON( R762) 2,

wherein R 61 and each I s | ndependent | (% ETY’
((73.7)cycl oal kyl or P@P”B‘jyaqoﬁiﬂ‘”"(@orﬂ‘?."S’?ff’%ta‘i“kgﬁz “Vﬂy 12"¥762 are
coval ently bonded tog@&,ﬂ%ikﬁ{@aﬁ@cmﬁlm niltiof @iem optionalipsubhitttdioyither'®; at t ached

(o forma o 6 or - Tgagad A LS S RLPR ol 5 S . RO 1
15 (Caz)eycloalkyl, aryl, Het, (G salkyl)aryl or {(Cy.salkyl)Het, said alkyl,
cycloalkyl, aryl, Het, (C1.5alkyl)aryl or (Cysalkyf)Het being optionally
substituted with R"®%;
d) SH, S(C1.calkyl), SOsH, SON{R™®), or SOQN(R"’“)C(O)R‘“
wherein each R'® is independently H, {Cys)alkyl, (Caz)cycloalkyl or
20 {Cye)alkyl-(Csr)cycloalkyl;, aryi, Het, (Cq.satkyaryt or {Cygalkyl)Het or
both R'® are covalently bonded together and to the nitrogen to which

they are attached to form a 5, 6 or 7-membered saturated .
heterocycle, said alkyl, cycloatkyl, aryl, Het, (Cqgatkyl)aryl or {C;.
) calky}Het or heteracycle being optionally substituted with R™”; .
25 . ‘e) NR"R"2 wherein R is H, (C.c)alkyl, {Ca7)cycloalkyl or (Cs.
g)alkyl-(Car)cycloalkyl, aryl, Het, (Cysalkylaryl or (Cysalkyl)Het, and
R"is H, CN, (Cigalkyl, (Car)cycloalkyl or {Cy.c)alkyl-(Csr)cycloalkyl,
aryl, Het, {C,.salkyl)aryl, {Cysalkyl)Het , COOR™® or SO,R""* wherein
R is (Cyg)alkyl, (Csy)cycloaikyl, or (C.s)alkyl-{Caz)cycloalky, arvi,
30 Het, (Cr.calkyl)aryl or (Crealkyl)Het, or both R'*" and R are
' covalently bonded together and to the nitrogen to which they are
attached to form a 5, 6 or 7-membered saturated heterocycle, said
élkyl, cycloalkyl, aryl, Het, {Cygalkyiary! or {Cycalkyl)Het, or
‘heterocycle being optionally substituted with R'®;



WO 03/010141 62 PCT/ CA02/ 01128 said al kenyl, aryl, Net, alkyl-aryl, or
al kyl -Het, are all optionally substituted with: - 1 to 4 substituents
sel ected from hal ogen, NO2, cyan, azido; or - 1 to 4 substituents sel ected
from a) (Cls) alkyl or haloal kyl, (C3.7)cycloal kyl, C37 spirocycl oal kyl
optional | WO ®BAK#k ai ning 1 or 2 heteroatom (C2s)al kenyPCT/CERO8RE| kynyl ,
(Cl-6) alkyl-(C3_ 7)cycloal kyl, all of which optionally substituted wth
R150; b) OR104 wherein R 104 is H, (d&fal kyl), (C3.7)cycloal kyl, or
(CGs)al kyl-(C3. 7)cycloal kyl, aryl, Net, (Csalkyl)aryl or (Cl. 6al kyl ) Het,
said al kyl, cycloal kyl, aryl, Net, (d sal kyl)aryl or (d sal kyl)Het being
optionally substit uteg Nt ORI0 wRRMHIR) arBHR ' & @lch &, @g)aikyls@q

0

G 0L SR Pl U R

(C1.6)al kyl, (C3.7)cy
(d sal kyl )aryl or (d @adymét)éam(C1aaﬁyIR&7)pmlqalkaI¢1s)@ l—( 30§

(C3.7)cycloal kyl or (Cl. Gt Vénallyj‘iﬁibsmuted
(d sal kyl)aryl, 15 ( %ﬁ%ﬁ CF)G%@)W% Rgﬁ’ll 80293 E)Wherel n R15 is
(Cls)al kyd, or both RmmR‘s?and R712 are coval ently bonded together and to

t he nitrogen t o whi ch Ry AHRR G 2ph&a8in 10" f ' nana FB%° idedeh HI (T nber ed
saturated heterocyel e sal d aIE

kyI C sal kyt) aryl
or (O sal kyl)Het, or ﬁ@k&é{(@@@@ﬂc a(ﬁ@t G%ﬁ)aﬂfﬂt(?%‘a@f’?'@tﬂﬁw?u éd with R 50;
\2”0 f) NRéGE:gW)? \l/vEelre t(@;@ . W)Helw @ &P aid R’(’&re&)mdleanbor(déd?) c:j(cl oalhk
sai s) al ky ycl.oa ein | ed wit
R150; g) NRL8CONR719RPsghe %F‘}‘? ?? %‘9‘8 %%*%é”eé’i‘éﬁﬁ’"é?t&ls) ai kyl ,
(C3- 7)cygl oal kyl , or oRLkBmbcedRARMRIeT keteowsleesaid ek owdeditdGet her and to
-the nitrogen to whi CQF'E’W %?‘{XE’O?‘ e,qiett@;1 ,mng@ or (CPalyhHet BEMber ed

saturated 25 heterocy orheterocycl e being
optional | y substi t ut edet@®cydla beirg @leoneﬁly SNFEFQ’i @T@ 22 wherein Rt21 is H,

(CL.6)al kyl, (C3.7)cyq) ahgboorP®dnalkyh™ is H, (Croalkyl optionally

substituted with R and R'Zis OR'® or N(R"**), wherein R'* and

15 each R™ is independently H, (Gysalky!), (Car)cycloalkyl, or (Cig)alkyl-
(Ca7)cycloalkyl, aryi, Het, (Cyealkyharyl or {C,.calkyhHet, or R'*is OH
or O{C1.callyl) or both R"* are covalently bonded together to forma 5,
8 or 7-membered saturated heterocycle, said alkyi, cycloalkyl, alkyl-
cycloalkyl, aryi, Het, (Cs.salkyl)aryl or (C1salkyl)Het and heterocycle

20 being optionally substituted with R'";

j) tetrazole, GOOR'™ wherein R' is H, (Ci.e)alkyl, (Cs7)cycloaliyl,
or(C1.e)alkyl-{Ca)cycloalkyl, aryl, Het, (C-satkylyaryl or (Cyealkyl)Het,
said (Ciglalkyl, {Cs7)cycloalkyl, or(C1.5)alkylH{Ca7)cycloalkyl, aryl, Het,
(Cy.caliyharyl and (Cy.salkyl)Het being optionally substituted with R,

25 and - '

K) CONR™R™® wherein R'* and R™ are independently H, {C+.
s)alkyl, {Cs7)cycloaliyl, (C1.0)alkyl-(Ca-)cycloalkyl, aryt, Het, (Cs-
caliyaryl or (C.salkyl)Het, or both R™® and R"® are covalently
bonded together and to the nitrogen to which they are attached to

30 - form a 5, 6 or 7-membered saturated heterocycle, said alkyl,
cycloalkyl, atkyl-cycloalkyl, aryl, Het, (Crealkyharyl, {Cycalkyl)Het and
heterocycle being optionally substituted with R™;

wherein, preferably, R* is defined as 1 or 2 substituents
selected from: tetrazole, halogen, CN, Cy.salkyl, hafoalkyl,



cycl oal kyl being optionally substituted wwth R150, or R 22 is OR123 or
N(R724)2 wherein R123and each R124 is independently H, (C salkyl) or
(C3.7)cycloal kyl, or 8124 is OH or Q(Cl-6al kyl) or both R124 are
covalently bonded together to forma 5, 6 or 7-nenbered saturated

het er ocycM® 03841l al kyl , cycl oal kyl and heterocycl e bePHEYCHBIBRal |y
substituted with R150; j) COOR 28 wherein R128 is H, (Cts)alkyl,
(C3-7)cycloal kyl, or(Cts)alkyl-(C3_ Wxycloal kyl, aryl, Net,

(Cl.eal kyl)aryl or (Cl_6a)kyl)Het, said (CLl.6)al kyI (CB V\D 03/ 010141 63
PCT/ CA02/ 01128 7)cycl oal kyi, or (Cl.6)alkyl-(C3.7)c cIoaI kyl, aryl, Het,
(Cl.6al kyl)aryl and (Cl. GabRjf,)Sast, Sb@:tl:ﬂé Bt ouB1 Dy |izut ed with

H150;- k) CONR129R130 wher ej,Q1s 6 B2y a er]ﬁqpec{;,q%g
(C1L.6)al kyl, (C3. 7)cycl og k%&% %T%gﬁg )ﬁ “T'(e:’?, 7) cycl oal kyI aryl, Het,

(C sal kylyaryl or (CL 5 G'QﬂW?*Hé‘ﬂH%é‘i;d)kal cyci oal kyl ,
al kyl -cycl oal kyl, aryl, Het, (G -;al kyl)aryi, and (C1. 6al kyI)Het bei ng

opti onal | substl tuted Wi t l.).ar
( C16al ky!§ Helvost a'reifer%‘?'yv\ﬂu'%‘ﬁwgéﬁ% p}a%mf&% ﬁ"?H'Fa'é’h g‘gﬁ?aﬁﬁt '5%“ ‘m‘t %‘l‘ R150,
wher ei n, pr efagrakiny, pehfGnt shesatkybpdrth disaidaliyl-dryts or aByb bk tistoptionedy sel ect ed

from haI oge azido; or 10 - 1 to 3 substituents sel ected
from a) (Cls"'gft'lﬁgz‘?kﬁﬁgl‘oﬁg oal kyl, (C3.7)cycloal kyl, C3.7 spirocycl oal kyl

optional | y cont aiap{thg) aimcsesmecs@mwmfor@@cmwn@ahyr 2 hetorogipdl, kynyi |

Cl.6 | kyl | t hkdyt ed th
(Rt6 0: ) g) &1 04 \kﬁ%?&ﬁ&ln?ﬁélké’f whtﬂdpﬁ&falima&f;;lﬁa m?gaé)“%y;gﬁ:}gllt ;(ly eorWI

(Cl.6)al Rl 15 (&‘2WBW)65NWE aryl, Het, (Cl-6alkyl)aryl or
(Cl6al kyl ) Het , Ckfm‘WhherelﬁB@F Q@B}W“lel, (GHGIKVI)M?E (C- caliyhBlal, kaid )naf yl or

(S?élfsglalkii/l) ;—let b%ﬁnqgﬁpﬁ%’gﬁ'@ &‘S?IH@%EN%@ng)@Mgamvﬁerel n‘each RL08 is

i ndependent | y H, jx&36MHal kyl , (C3a)cycl oal kyl or
(C1-6)alkyl - @Cd&hﬁaw' d¥l’3"29:M%tﬂ‘a"(a?elmgéﬂ)éﬂﬂ@n@rl-}'|(C1%falk§1p@C;a, yl ) Het

or both R108 are '2oval ant t oget her and rogen whi ch
t hey are1att ached)ydodlign, r(Cas)@KY}ﬂ?ea}CYC?Q%hﬁ@i dtetdGrepibany or (G

calkyhHet, said alkyl, cycloalkyl, atkyl-cycloalkyl, aryl, Het, (C.galkylaryl, and
(C:calkyl)Het being optionally substituted with R™;
1) pheny! or Het, both optionally substituted with R™, wherein, preferably,
R'% is selected from:
20 - 1 or 2 substituents selécted from: halogen, NO,, cyano or azido,
- 1 or 2 substituents selected from:
a) (C,.¢) alkyl or {Czg)alkenyl, both optionally substituted with COOH
or CONHg;
'b) OR™ wherein R'™ is H or (Cs.salkyl) optionally substituted with
25 COOH,;
| h) NHCOCOOH;
j) COOH; and
k) CONH,,

30 Preferably, Zis

OVOH OVNHz

e o 1,% “\?@



het erocycl e, said al kyl, cycloal kyl, aryl, Het, (Cl.6alkyl)aryl or (C1l.

6al kyl ) Het or heterocycle being optionally substituted with HL60. 25 e)

NR'' R72 wherein Rit is H (Cl-s)alkyl, (C37)cycloal kyl or (G _

6) al kyl - (C3. 7)cycl oal kyl , aryl, Het, (Cl.6alkyl)aryl or (Cl_6alkyl)Het, and
Rte is H VN3/@# 6) al kyl ; (C3.7)cycl oal kyl or PCTJCAOZIGIIZS

(Cl1.6)al kyl -(C3.7)cycl oal kyl, aryl, Het, (Cl.6alkyl)aryl, (Cl al kyl) Het
COOR75 or SO02R'S wherein R15 is (Cl. &%l kyl, (C3.7)cycloal kyl, or

(Cl.6)al kyl -(C3.7)cycioal kyl, aryl, 30 Het, (Cl al kyl)aryl or :

(C1. 6al kyl )Het, or both R71 and R112 are coval ently bonded together and to

the nitrogen to which theysare attached to for 0&.5{ 6 or 7-nmenbered
sat urated het™®tocycl e, av*)! al kyl , ﬁal kyI Het, (Cl-6al kyl)aryl
or (G _sal kyl )}, or ocycle b g optiondl substl tuted with 8160;

WO 03/010141 64 PCT/ CA02/0 428 f) NR wher R'6 and R117 is each H,
(C1. 6) al kyl, 7) cychkd |, ( Kyl - (C3" I oaI kyi, aryl, Het,
(CL. 6al kyl ) aryl (C, . | ) He sa| d (Cl 6) al Q 7) cycl oal kyl ,
(Cl.6)al kyl -(C3 Hal kyIN Het (¥Ly6al kyl )ar or (C .salkyl) Het

bei ng optional | stitutel Wi th 81600 g) . NR7&CONR19R120, wherein R118,
R'9 and Rt20 is each H (Cl. 6)a| kyl, (C3. 7)cyc| pal kyl ,

(C,.6)al kyl - (C3.7) cycl oal kyl ary % (C1-~% I)aryl or

(Cl. 6al kyl ) Het , ¥6F R119 and R720 oval ent| # Banded “together and to the
nitrogen to w§igh t hey ar&_a,t.tache Nforma 5, 6 \0 or 7-nenbered
saturated het d al kyl, oal kyl, (CL
6) al kyl - ( C3- A ryl, Het al kyI)aryI
het er ocycl e bei substl tute with R163;
wherein R12' is H, with R7éD; and R122
is OR123 or N(Rt24ﬁ 2omherein & independently H,
(C1. 6al kyl ), (C3 7) cycI oal Kyl , or (Cl.6)al ky] (C3.7) cydoal kyl, aryl, Het,
(C1l-6al kyl)a or (C, _eal kyI)Net or Rl124 is COH Q C1. 6al kyl) or both
R124 are covd ently bond’é_ioget her’f;}a forma 5% '

(C1. 6al kyl) Het or
NR121COCOR' 22
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6 or 7-menbered saturated heterocycle, said al kyl, cycloal kyl, alkyl -

cycl oal kyl, aryl, Het, (CL.6alkyl)aryl or (Cl.6al kyl)Het and heterocycle
20 being optionally substituted with R; j) tetrazole, COORt28 wherein R128
is H (Cl.6)alkyl, (C3.7)cycloalkyl, or(C, .6)alkyl-(C3.7)cycloalkyl, aryl,
Het, (Cl- O¥PRIMPHEY| or (C, .6al kyl)Het, said (Cls)al kyPCTCER/MAIBycl oal kyl ,
or (Cl1.6)al kyl -(C3.7)cycl oal kyl, aryl, Het, (Cl.6alkyl)aryl and

(Cl-6al kyl )Het being optionally substi®fited with RL60; 25 and . k)
CONR729R130 wherein R129 and R730 are independently H, (Cl. 6)alkyl,
(C3.7)cycl oal kyl, (Ci1-&)al kyl-(C3.7)cycl oal kyl, aryl, Het, (CI.

6al kyl yaryl or (C16al kylp Het, or both R729 and R 3Q are covalently bonded
toget her and-t*ojthe nit Hbgé& SR 0 whi Gl t.hey are attwchesto 30 forma 5, 6
or 7-menbered ¥at ur at ed hu,e ocycle, said aIkyI, cyel oal kyl

al kyl - cycl oal kyld—hryh, Hel, )(Cl. 6al ky g2 6a( KgTY Het and

het er ocycl e bein /op i onal | y gusti t ut etk=# th 0; ei n, preferably,
R160 is defined as 1%9%r 2 substi®lbnts sef"éct ed from t&t¥%zole, hal ogen,
ON, Cl.eal kyl, hghoal kyl, WO 03/010141 PCT/ CA02/01128 65 COOR ', SQBH,
S02R761, CR?@& N(R162) 2, SOAR 16 )2, NR162COR 62 or CON(R762)2, wherein

R161 and each 62 is independently Hor (C .6)alkyl. 5 Mst preferably,
I @

R6 is C2.eal ken phenyl , (Cl.6)al kyl-aryl, (C.6)al kyl-Het, wherein said
al kenyl, phenyf t he al kyl portion of said al kyl-aryl, or alkyl-Het, are
optionally substit®ted with 1 to 3 of: a) (Cl1.6) alkyl C3_7

spi rocycl oal kyl optionally containing 1 or 2 heteroatom (C2.6)al kenyl,

all of which optionally substituted with Cl.6al kyl or Cl.6al koxy; 10 NH2,
NH( Me) or N(Riamides: NHR112 wherein R172 is aryl, Het, (Cl.6alkyl)aryl,

(Cl- sal kyk) Hetost adfierhbsg RPis: Het, (Cl.6al kyl)aryl or (Cl.6al kyl)Het, being
optionally substituted with H150 j) COO—LQ

‘2%( ~
wherein, preferably, R” and R® are each independently H, {C1e)alkyl, haloatkyl, {Ca
sJeycloalkyl, 6- or 10-membered aryl, Het, (C,-s)alky_!-aryl, (Cie)alkyl-Het, wherein
said alkyl, cycloaikyl, aryl Het, (Cy.g)alkyl-aryl, (Cig)alkyl-Het are optionally
10 substituted with R’™®; 0 ,
R” and R® are covalently bonded together to form second (Cw)cyc!oatkyl orad, 5-of
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® is covalently bonded to R 1{o forma
nitrogen-containing 5-or 6-membered heterocycle; wherein, preferably, Ris
15  seleclted frOm-:. )
- 1 to 4 substituents selected from: halogen, NO;, cyano, azido; or
‘- 1 to 4 substituents selected from:
a) {Cy.5) alkyl or haloalkyl, (Cs)cycloalkyl, Caz spirocycloalkyl optionally
containing 1 or 2 heteroatom, {CzsJalkenyl, (Cog)alkynyl, (Cr.e) alkyl-(Cs
20 J)cycloatiyl, all of which optionally substituted with R™;
b) OR™ wherein R™ is H, (G1.5alkyl), (Cav)cycloaliyl, o (Cre)alkyl-(Cs.
Aeycloalkyl, aryl, Het, {Cyalkyl)aryl or (Cysatkyl)Het, said atkyl, cycloalkyl,
aryl, Het, {C.calkyharyt or (Cy.calkyl)Het being obtionally substituted with
R150;
25 d) SR™, SON(R'™); or SON(R)C(O)R™® wherein each R™ is



k) CONR129R13 wherein R129 and R 30 are independently H, (CLl.6)alkyl, (C3.
15 7)cycl oal kyl, (C, .6)al kyl-(C3a)cycl oal kyl, aryl, Het, (CL.6alkyl)aryl or
(C1_ 6alkyl)Het, said al kyl, cycloal kyl, alkyl-cycloal kyl, aryl, Het,
(C1.6alkyl)aryl, and (Cl_6atkyl)Het being optionally substituted with
R150; f) pPHepM0¥t Het, both optionally substituted wi t RCRCB02/01g8er ei n,
preferably, Al150 is selected from 20 - 1 or 2 substituents selected from
hal ogen, N2, cyano or azido; - 1 or 8substituents selected from a)
(Cl-6) alkyl or (C2.5)al kenyl, both optionally substituted with COOH or
CONH2; b) OR104 wherein RO04 is Hor (Cl.6alkyl) optionally substituted
with 25 COOH h)inddbGREBEH, (Gi))aRBaN: Jamkalkidor (heikyl-(80,)Brcisbtkyladiily, Z is WO
03/010141 66 OH mt,%1_gmy%wl%r?c1gé|kyh‘|ﬁe% Hir ke Qb oIty bbndear H
together and to the nitrogen to which they are attached to forma 5,6 or 7-
membered saturated heterocycle, said alky!, cycloalkyl, aryl, Het, (Cy.
5 salkyharyt or (Cisalky)Het or heterocycle being optionally substituted with
R?SD; .
e} NR'R""? wherein R" is H, (Ci)alkyl, (Car)cycloalkyl or (Cy.e)alkyl{Ca.
Jeycloalkyl, aryl, Het, (Cqcalkyl)aryl or (Cyealkyl)Het, and R¥'Zis H, CN, (Cy.
elalicyl, {Car)cycloalkyl or (Cy.e)alkyl-(Caz)cycloalkyl, aryl, Het, (Cysalkyl)aryl,
10 {C,salkyhHet , COOR™ or SO.R™ wherein R' is {Cy.¢)alkyl, (Cs.
Aeycloalkyl, or (Cyg)alkyl-{Cs)cycioalkyl, aryl, Het, (Cysatkylyaryl or {C..
qalky)Het, or both R**! and R™ are covalently bonded together and to the
nitrogen to which they are attached to form a 5, 6 or 7-membered saturated
heterocycle, said alkyl, cycloalkyl, aryl, Het, (Cisalkyl)aryl or (Cy.¢alkyl)Het, or
15 heterocycle being optionally substituted with R'>%
f) NR'"'SCOR""” wherein R"® and R is each H, (C1.e)alkyl, {Cs7)cycloalkyl,
{Cre)alkyl-{(Caz)oycloalkyl, aryl, Het, {C,.salkyl}aryl or (Cyeatkyl)Het, said (Cs-
galkyl, (Car)cycloalkyl, (Cye)alkyl-(Car)cycloalkyl, aryl, Het, (Cqsalkylaryl o
(C;salkyl)Het being optionally substituted with R**;
20 g) NR"CONR"'°R'®, wherein R™® R and R'? is each H, (Ci.e)aliyl, {Cs.
neycloatkyl, (Cy.g)alkyl~(Car)cycloalkyl, aryl, Het, (Cy.salkyi)aryl or (Cs. .
calky)Het, or R*™ is covalently bonded to R''® and to the nitrogen to which
they are attached to form a 5, 6 or 7-membered saturated heterocycle;
or R' and R™ are covalently bonded together and fo the nitrogen to which
25 they are attached to form a 5, 6 or 7-membered saturated heterocycle;
said alkyl, cycloalkyl, (Cy.g)alkyl-{Cj)cycloalkyl, aryl, Het, (Cqﬂalkyl)ary! or {Cy-
salkyl)Het or heterocycle being optionally substituted with R*®;
h) NR'2'COCOR'® wherein R is H, (C;.)alkyl, (Csz)cycloalkyl, (Ci.g)alkyl-
{Car)cycloalkyl, a 6- or 10-membered aryl, Het, (Cysalkyl)aryl or (Cy.
30 calkyl)Het, said alkyl, cycloalkyl, alkyl-cycloatkyt, aryl, Het, (C.salkyljaryl or
(CyrsatkyhHet being optionally substituted with R'®, and R is OR'® or
N(R"™*), wherein R'* and each R'*" is independently H, (C4.¢alkyl), (Ca
Jeycloalkyl, or {Cyg)alkyl-(Caz)cycloalkyl, aryl, Het, (Cygalkylaryl or (C+.
salkyHet, or R is OH or O(C:.calkyl) or both R'?* are covalently bonded




OH =N PCT/ CA02/ 01128 OH OH OH O 'NH, WD 03/010141 OH Di am des: Most
preferably, R6 is: 67 PCT/CA02/01128 HN_ COOH HL CONH OH Y wherein,
preferably, R7 and R8are each independently H, (Cl.e)al kyl, haloal kyl, (C3_
7)cycl oal kyl, 6- or 10-nenbered aryl, Het, (Cl.6)alkyl-aryl,

(CL. 6) al kMO 3@t014mherein  sai d al kyl, cycloal kyl, aryl , PFE€A02/61128

(Cl1.6)al kyl -aryl, (Cl1.6)al kyl-Het are optionally 10 substltuted wth R70;

or R7 and Ra are coval ently bonded tod her to form second (C3-7)cycl oal kyl
or a 4, 5- or - 6-nmenbered heterocycle having from1 to 3 heteroatom

sel ected from O, N and S; or when Zis N(R6a)R6, either of R7 or R8 is
coval ent | y bondetpgeibeRgionma 5, Gron/anembaredbspiyraled heterogieg sBidalky- menber ed

heterocycl e; whepgiRuyiPLIR- @ycﬁ;é'lléﬁly @79[&{030 élkﬁﬁh@&t(%d Jll{yf?l‘i&t ancl1 t044

substituents sel ected from Q, azido;
substituents sel bieeaydferkaing ogjlor(agns'&smateréwt & hal oal kyl , (CS 7) cycl oal kyl ,

7
(2. o)l komyl . (0 %‘“’“@@f“fﬁﬁg ﬁwﬁgﬁ%g%‘m F ol of
whi ch opfi onal | yT@{S‘ S et "§ Wﬁ e s R,
(q. 6al kyl ), (C3. @&yk Het, @Glaandor (CChighBétoging(cbfonaty/dubgttliioa wity R > ar yl, Het,
(L Gal Kyl ar y1 “BETE el §ipe P LTSl G-aftrr oL ttav B wi th
ricycloalkyl, aryl, Het, (Cy.calkyl)aryl or (Cysalkyl)Het, said (Cy.s)alkyl, (Cs.
7icycloalkyl, or(Cyg)allyl-(Caz)eycloalkyl, aryl, Het, {Cysaliyllary and (G-
10 alkyl)Het being optionally substituted with R™;
k) CONR™R™ wherein R™ and R™" are independently H, (C.s)alkyl, (Cs.
7cycloalkyl, (Cig)alkyl-(Carlcycloalky, aryl, Het, (Cyqalkyl)aryl or (C.
ealkyHet, or both R'* and R**® are covalently bonded together and to the
nitrogen to which they are attached to form a 5, 6 or 7-membered saturated
15 heterocycle, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, (C,zalkyl)ary,
' ' {C1salky)Het and heterocycle being optionally substituted with R**°;
1) aryl, Het, (Cysalkylaryl or (C4satkyl)Het, all of which being optionally
substituted with-R™®, wherein, preferably, R*™ is selected from:
- 1 to 3 subsfituenis selected from: halogen, NO,, cyano, azido; or
20 - 1 to 3 substituents selected from:
a} (C1.6) alkyl or haloalkyl, (Csz)cycloalkyl, Caz spirocycloalkyl
optionally containing 1 or 2 heteroatom, (Ca.g)alkenyl, (Cze)alkynyl, afl
of which optionally substituted with R'®,
b) 03“’4 wherein R is H, (Csalkyl) or (Caz)cycloalkyl, said alkyl
25 and cycloalkyl being optionally substituted with R,
| d) SR'®, SON(R'™), wherein R" is H, (Css)alky! or (Cs7)eycloaliyl,
said alkyl or cycloalkyl being optionally substituted with R*®;
e) NR'"R" wherein R™ is H, (Cys)alkyl or (Cs;)cycloalkyl, and R*2
is H, (Ci.s)alkyl, (Css)cycloalkyl or (Cis)alkyl-(Caz)cycloalkyl, aryl, Het,
30 (Crsalkyhanyt, (Cyalkyl)Het, COOR™ or SO,R™ wherein R™ is (C,.
syalkyl, {Caz)cyctoalkyl, or (Cyglalkyl-{(Cs7)cycloalkyl, aryl, Het, (C;.
salkylyaryl or {CisalkylHet, or both R'" and R are covalently
bonded together and to the nitrogen to which they are attached to
form a 5, 6 or 7-membered saturated heterocycle, said alkyl,



8150; 25 d) SR18, SO2N(R108)2 or. S02N(R108) C(O) R708 wherein each R708 is WO

03/ 010141 68 PCT/ CA02/ 01128 i ndependently H, (Cl.6)alkyl, (C3.7)cycloal kyl

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

(CLl. 6al kyl )Het or both R108 are coval ently bonded together and to the

ni trogen tMOWM1EM1It hey are attached to forma 5, 6 or 7PCHEAPEBEE saturated

het erocycl e, said alkyl, cycloalkyl, aryl, Het, (ClL 5 6al kyl)aryl or

(Cl. 6al kyl )Het or heterocycle being opf®onally substituted with R150; e)

NR'' R712 wherein Rlit is H, (Cl-s)alkyl, (C3.7)cycloal kyl or

(C1.6)al kyl-(C3. 7)cycloal kyl, aryl, Het, (Cl-,alkyl)aryl or

(C1. 6al kyl ) Het, and Reyidiéhiliys abi, Heh(C (;@kyhand O yalky)Hes offetyradydal kyl or

(C1.6)al kyl - (C3 7)cyc o.6al kyl)aryl, 10

(CL. 6al kyl) Het , bg%%é@ﬁ%\kﬁ“tmswﬂgﬁ s (Clsal kyl, (C3.

7)cycl oal kyl , or (Cl 6) NRKSGORT3wiryely B 'bandl” isgash H, cq&e)aiksé a{Ceal kyl ) aryi

or (CL. e6al kyI ) Het , o,rcy@@:;,@, Bia (@Q%@]&( fcygigy;@;gghbbthQaged t oget her and
ach

to the nitrogen to whi ¢th hey ar forma 5, 6 or 7-nenbered
sat urated® heter ocycl é“b%’&“?ﬂ‘&p’!& [ cycl oal kyI aryl, Het, (G .6alkyl)aryl
or (C1.6al kyl)Het, W‘tmm@t@ms?mﬂewhwemm’ﬁpm‘bm R is GhchiH, t(o,ted with

R150; f) NR116CO?117 EI%Q[% 8{1 ﬁ;{aW%?ﬁpva(qué{/ggn%Eg 6a| kyl )aryl

(C3. 7)cycl oal kyl ,
or (Cl.6al kyl) Het saltage(rﬁiancﬁt)oaﬂm«gﬂrqgeﬁmwﬁ):lm;hely@aé abd;dched toformas, 6

(CL1.6)al kyl - (C3. 7) cycl, Sﬂc%a% YlaheAl WeioQWon of C _5al kyl') Het
bei ng optionally subst? ute é{%hﬁ%ﬁeg& é?B cé)R 8 wherei n R1lYB,
H119 andiM12 is each Hete(@yclgpanm(whonqlmubstwm'r‘fb%

(C .6)al kyl-(C3-7) cyclhs?a&wboo@w*zwhb\%tnanSgiménA;ﬁfrxdzw c;&a%l
6al kyl )Het, or Rt78 is covalently bonded to H179 and to thg nitrogen to

which they are attaclgld aie! qr&vma&wsbe*@%ﬂoww&mw&?‘% rat ed
heterocycle; or R119 @ﬁw%bm%rwaﬂbmfewnh%macngéﬂser and to the

I oG L0 W e T T 0, 59y BRED o
(Cl.6)al kyl - (C3.7) Cyclsmwl)l«ylbpthafVla;e tdeaienty®bnéed logétharty forpr §, Eor7-
6al kyl) Het or het er ocygl.6,-haj 08,985 haBRkjde, SHBSIyE BRIyl R150;
heterocycle being optionally substituted with R*®;
j) tetrazole, COOR'*® wherein R is H, (Cirg)alkyl or (Ca)cycloatkyl,
sald (Cy.g)alky! and (Caz)cycloalkyl being optionally substituted with
.20 ' R and .
k) CONR'”R™ wherein R'* and R™ are independently H, (Cy-
e)alkyl or (Ca7)cycloalkyl, or both R and R™° are covalently bonded
iogether and to the nitrogen to which they are attached to forma 5, 6
or 7-membered saturated heterocycle, said alkyl, cycloalkyl and
25 heterocycle being optionaily substituted with R™®;
wherein R is defined as 1 or 2 substituents selecied from:
tetrazole, halogen, CN, Cyalkyl, haloalkyl, COOR'™, OR'",
N(R), or CON(R'%),, wherein R"™' and each R**is
independently H or (Cy.g)alkyt.
30
More preferably, R” and R® are each independently H, {Ci.q)alkyl, haloalkyl, (Ca.
- Jeycloatkyl, 6- or 10-membered aryl, Het, {Cy.g)alkyl-aryl, (Cy.g)alkyl-Het, all of which
optionaily subsiituted with from 1 to 4 substituents selected from halogen of:
a) (Cig)alkyl; and



h) NR127COCOR122 wherein R721 is H, (Cl.6)al kyl, (C3.7)cycloal kyl,

(C1l9%)al kyl - (C3.7)cycloalkyl, a 6- or 10-nenbered aryl, Het, (Cl al kyl)aryl
or (Cl 30 6al kyl)Het, said al kyl, cycloal kyl, alkyl-cycloal kyl, aryl, Het,
(Cl4al kyl )aryl or (Cl.6al kyl)Het being optionally substituted with R 50,
and R 22 vwo@Re31or N(R124)2 wherein Al123 and each Rlepar/casozmup8pendent|y
H (dsalkyl), (Ca. 7)cycloalkyl, or (Cl.6)alkyl-(C3.7)cycloal kyl, aryl,
Het, (Cl-6al kyl)aryl or (d- 6al kyI)He'ﬁ, or H24 is OH or (d sal kyI) or
both H 24 are coval ently bonded WO 03/010141 PCT/ CA02101125 69 together to
forma 5, 6 or 7-nenbered saturated heterocycle, said al kyl, cycloalkyl,

ﬁl t<yl -cyc: oalbkyl . ar %/b), F?U(B**()Ql)@#i,btybggﬂy'lcmﬂffG:]B(Bablaﬁ pem(R ERd .
eterocycl e el ng optl ona , ed W 8 ereln

is H (CL 6)alkyl, (C37) cyéé%s‘&éﬁ%ﬂ%%ete&?aé&g\ KYJI ( élif) '“@%"”3 bal kyl ,
aryl, Het, (Cl.6al ky|))ary|(mg)ammabyqdawe@r(Gsaawwﬁl:de)dyclo@woom kyl

aryl, Hbet, (QGsalkyl)aryl @&n@&%@ﬁbﬂ%ﬂ{w%hle@w@ug@%me%%ltut ed

with 13 50 j) COOR728 wherein 7) cycl oal kyl ,
or (Cl. 6) af kyI (C3_  7) cycl barisppen gwich tmatare{’@m beapsd,
(Cg-.C?ag;(y: %(Hft ( Cg ?') d (|C1 Fk@rlnﬁéﬁjed shilsted h?e)e%’ hl@%r'ﬂ’; is mdependently Cy.
or . 6) al ky cycl oa ar io
6al kyl ) Het being optional | ‘@{JBQ%%S?YG’PQEY’Vﬁr&% @‘Q’Eee 29R130 wherein R
129 andI kR' l300r€k37 %gﬂ nder}@e:b}m@’lmb/}aorhﬂeld(t@etlﬁe)ai fisih (Calf?)@;&ioail@) .ayslaét kyl ,
Cl.6)a - a - ar,
éal kyl))He%/, . ?m%ecf%(ﬁp{%e%%k%hn m&f%’ﬂ‘ %{?%eéé/ra%%'ﬁt% F}&Qgéﬁrg dO td&éﬁ%er and to

the nitr®dgen to which they are attached to forma 5, 6 or 7-nenbered

saturated 1 I $ bk, kivdiogig koal kyl , aryl,
et (L 5alty gm‘“@aﬂ@ﬁ AR R e

t [ '
substit ut ed W€ a‘l%fﬁjoﬂ( ‘mﬁ?”??redﬁéﬂ Hep, ¢4 @%\M?‘Wb 'Mﬁf'cg o gln?He%/ al |

of Wh: ch bg' !?gar@ RbvaRinGY) bohded thasthbt !d'&‘@ﬂ} dﬁiblblbkoﬂl Echo!Whﬁ,r &/coperi, ef erably, R75D
is selecte ro

t ’
asi do: or - ZmBiine BPa e, PRTEIVETEr L et P onp e e s Sy, <"
hal oal kylis (C3- 7)wherdirossickaikyl, HEBAlkypiGeelcyaidail, Rydr 10aperieared 21yl, Bewt ai ni ng |

Subst i tuted i t h EaESHEY Bfisiolfre, dLEb R CmoBl oRbal RNl LY
(C37) cycl oal kyl , m@ngﬁq{tgﬁhydrofuran tetrahydropyran, or pentamethy]‘ene sul de are
optionally monosubstituted with substituents selected fron:
a) {Cieyatkyl; and
20 c) NH,, N(CHoCH)z, COCH;, or SO,CHa.

Even more preferably, R” and R® are selected from:

NH, \\)

_fY-:H_H\f e
N O Poo

R’ and R® together form:



E

25 and cycl oal kyl being optionally substituted with 8160; d) SR108, '
SO2N( R108) 2 wherein R 08 is H, (Cl-6)alkyi or (C3-7)cycloal kyl, said alkyl
or cycloal kyl being optionally substituted with .60; e) NR11'R112 wherein
R1 is H (Cl.6)alkyl or (C3.7)cycloal kyl, and 13112 is H, (G -6)alkyl,
(Ca_7) cyclwabksmidor (Cts)al kyl - (C3.7)cycl oal kyl , aryl, Her/cAo30128

(Cl.6al kyl )aryl, (Cl-6alkyl)Het, COOR115 or SOZR?tS wherein 13115 is (d.
6) al kyl , (C3-7) cycI oal kyl, or (Cl6)al ky2-(C37)cycl oal Kyl, aryl, Het, (Cl_
6al kyl yaryl or (Cl-eal kyl ) Het, or both R.. and R .. are covalently bonded
together and to the nitrogen to which they are attached to forma 5, 6 or
7- menbered saturated heteroc cI e, sal d aI kyI V\D 0%( 01014

PCT/ CA02/ 01128 cychoal kul , a 1 6a| kyl)Het, or
het er ocycl e V? pt o aI S; n @QlGCO?t 17 wherein
R76 and R17 i-s-each- G qr - aj kyt= said (Cl 6) al kyl

or (C3.7)cycloal kyl be| ng opt| onal ly 5 substl tut ed W t h Rt 60;
NR118CONR 19Rt 20, wher ei nHlS 9 and i sieach H, (Cl 6) al kyl or
n

(C3. 7) cycl oal ky|,” or Rt 20, F?p on her and to
the nitrogen/to mhlchthyareatach@ or nbered
saturated het cycle;xgaid aI , C Kyl eroc e being

optionally substitut'ed with 13160; h) NR121COCCR 22 wherein R121 is H,

(Cl.6)al kyl or (C3.7) cycl oal kyd) id dlkyl or cycloalkyl being optionally
substituted with R76 28=83¥ON( R124xP wherein R723 and each

R 24 is indep dentI 6a| ) or . 7)cycl gal kyl g_or R724 is OH or

Q Cl- 15 , al b hH14 entIy borfled™~t ggether to forma 5, 6
or 7- rrerrber ed he er cy id a cyclwalkyl and :

het er ocycl e bérr ng op “ional Ty .substi tut ed™with T-1160 ) tetrazole, COOR 28
wherein H128 is (C1.6)al kyI or (C3.7)cycloalkyi, said (Cl.6)alkyl and

(C3: 7)cycl oal k@i ng optionally substituted with

and
5 -
Most preferably, R” and R? are selected from the group consisting of:
0
H / A S
O L Q“‘ \ Q“ . @i
o E) Q Q Q
yand -7
10 RX:

- - Preferably R® is H; or R? is covalently bonded to either of R or R® to form a 5- or 6-
membered heterocycle. More preferably, R is H. '

Q:

.16 Preferably, Q is a 6- or 10-membered aryl, Het, (C;.salkylyaryl or (Cy.salkyl)-Het, all of
which being optionally substituted with:



20 R160; and k) CONR729Rt 30 wherein R129 and R730 are independently H (Cl_
6) al kyl . or (C3.7)cycloal kyl, or both R129 and R 30 are coval ently bonded
together and to the nitrogen to which they are attached to forma 5, 6 or
7- menbered saturated heterocycle, said al kyl, cycloal kyl and 25 heterocycl e
bei ng opt iWwWa&ei4gubstituted with RLO; wherein RL60 is #&eficaexdiges 1 or 2
substituents selected from tetrazole, halogen, CN, Cl.6al kyl, hal oal kyl,
COORt6', OR 61, N(R162)2 or CON(R162)%Z3 wherein H161 and each R 62 is

i hdependently H or (Cl.6)alkyl. 30 More preferably, R7 and R8 are each

i ndependently H, (CLl.6)al kyl, haloalkyl, (C3 - 7)cycloal kyl, 6- or

10- menber ed wherein R8is; (Cl1.6)al kyl -aryl, (Cl-6)alkyl-Het, all of which

optonally. <UDt s QA Al g AL ABSIED ALY [ om Pl ooer
CORl a, or SOZReaM@)ﬁ?BBSmLWB&d“@U\I( R8a' )z COCON(Raa')2, wherein each
R83 or Rea are i raﬂ@cpﬁem b# Baldalkyl, (@J,)cea;@amw ko aﬁ%nil) @é‘abﬁiﬁﬂykﬁm) or

(C19) al kyI (C3.7) a' are in e tl'y covalently
bonded t oget.her '{C& °¥°¥f@’“ﬁ3ﬂ ?MMWO@DW%%WW@&?SM oth bonded to form

a5 6 or 7- nenty rceﬂ’%ﬂmaﬂé:am‘ﬂnshﬂemwnl(%)@éloﬂ%or(G@)alkwete@endentIy (Cl_

)y sty Eiaa s e Eualin i el S Bl yoioBlon, 87

nenber ed het erocwﬁd—létamgawa}ar@lmrﬂcttsaikﬁ)ﬂhememgapmmﬂmwsmtﬁeh‘fvlth)m0 N, and
S. Most preferabl su R7 and are each independently H, (C1.8)alkyl,

hal oal kyl , i/cloalkylh - or 10-nenbered aryl, Het,
(C1. 6)al Rﬁ}'l - aryI d) MTaﬂekW‘ et (CosalRt, (BadcycRalkgios (Celpdyeltl y bonded

together to form W&J}QW 1, QRY [Het QX LR br (5 YAkAREEH b bs which being
optionatly substituted with R*%;
e) NR™R" wherein R is H, (Cye)alkyl, (C37)cycloalkyl or (Cy.syalkyl-(Cs.
s)cycloatkyl, aryi, Het, (Cycalkylaryl or (Cy.catkyhHet, and R'*is H, CN, (C..
15 s)atkyl, {Cs.r)eycloalkyl or (Cy.s)alkyl-(Cs y)eycloalkyl, aryl, Het, (Cisalkyl)aryl,
{Csalkyl)Het , COOR" or SO,R""® wherein R is (Cy)alkyl, (Ca.
7jeycloalkyl, or (Cy.g)alkyl-(Ca7)cycloalkyl, aryl, Het, (Csalkyllaryl or (C4.
calkylHet, or both R'"" and R"* are covalently bonded together and to the
nitrogen to which they are attached to form a 5, 6 or 7-membered saturated
20 heterocycle, said alkyl, cycloalkyl, aryl, Het, (C,.salikyl)ary! or (C,saliyl}Het, or
heterocycle being optionally substituted with R**;
f) NR'™COR™ wherein R'* and R*Y is each H, (Cig)alkyl, (Cs7)cycloalkyl,
(Crsyalkyl-(Car)cycloalkyl, aryl, Het, (Cy.calkyl)aryl or (Cy.calkyl)Het, said (Ci-
glalkyl, (Ca7)cycloalkyl, (Ci.s)alkyl-(Cas7)cycloalkyl, aryl, Het, {Cs.qatkylaryl or
25 (Cy.salkyl)Het being optionally substituted with R'™;
g) NRYSCONR™R™, wherein R, R™ and R™ is each H, (Crealkyl, (Cs.
Jeycloalkyl, (Cy.)alkyl-(Caz)cycloalkyl, aryl, Het, (Cyqalkyl)aryl or (Cy.
salkyl)Het, or R**® is covalently bonded te R''® and to the nitrogen to which
they are attached to form a 5, 6 or 7-membered saturated heterocycie;
30 .. orR"™and R™ are covalently bonded together and to the nitrogen to which
they are attached to form a 5, 6 of 7-membered saturated heterocycle;
said atkyl, cycloalkyl, (C,g)alkyl-(Ca7)oycloalkyl, aryl, Het, (Cy.calkylaryl or (Cy.
calkyl)Het or heterocycle being optionally substituted with R'°;
h) NR'™'COCOR' wherein R' and R' is each H, (Cis)alkyl, (Cs.



pyfrolidine,

pi peri di ne, tetrahydrofuran, tetrahydropyran, or

pent anet hyl ene sul fide; 15 wherein said al kyl, hal oal kyl, (C3.7)cycloal kyl,
6- or 10-nenbered aryl, Het, 20 25 (Cl.6)al kyl-aryl, (Cl-8)alkyl -

cycl opropyl,

t et r ahydr 3¥Q93dH014t et r ahydr opyr an,

cycl obutyl, cyclopentyl, pyrrolidine, piperidine,
or pentanet hyl ene sul F¢EARMOEI28 opt i onal | y

nmonosubstituted with substituents selected from a) (CL.8)alkyl;
NH2, N(CH2CH)2, COCH3, or SQ2CH3. Everidore preferably, R7 and R8
selected from OH or R7 and R8 together form WD 03/010141 72
PCT/ CA02/ 01128 N 0000Q oONo O / S N/--N,_ni ./-NO and 5 Mst

preferably, R7 angydiugl, @c@f&i}@p{ﬂ@ﬂeﬁc{o@m@n dne- cgrtommrrmrm a;ttlmg (@h-
10,1, P L o Bl P 2 BRI by S BGE,  F7 ©7 F

8 to forma 5-

10

15

20

25

30

(Cmaikyl)aryl or (Cy.zalkylHet belng opt:onally substttuted with R
or R"2is OR™ or N(R'**), wherein R'* and each R'** is mdependently H,
(Cigalkyl), (Caz)cycloalkyl, or (Cis)alkyl-(Caz)cycloalkyl, aryl, Het, (C+.
salkyharyl or {Cr.salkyl)Het, or R™* is OH or O(C1salkyl) or both R'* are
covalently bonded together to form a 5, 6 or 7-membered saturated
heterocycle, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, (Cyqalkyl)aryl or
(C1salkyljHet and heterocycle being optionally substituted with R™";
j) COOR'® wherein R' is H, (Ci.g)alkyl, (Caz)cycloalkyl, or{C; g)alkyl-(Ca.
Jcycloalkyl, aryl, Het, (Cyealkyl)aryt or (Cealkyl)Het, said (Cis)alkyl, {Ca.
s)cycloalkyl, or(Cyg)alkyl-(Caz)cycloalkyl, aryl, Het, (Cysalkylaryt and {(C,.
salky)Het being optionally substituted with R™";
k) CONR'R™® wherein R'? and R™ are independently H, (Cig)alkyl, (Ca.
Aeycioalkyl, (Cr.eyaikyl-(Cs7)cycloalkyl, aryl, Het, (CqsalkyDary or (C+.
salkyhHet, or both R**and R** are covalently bonded together and to the
nitrogen to whic:h they are attached to form a 5, 6 or 7-membered saturated
heterocycle, said alkyt, cycloaikyi, alkyl-cycloalkyl, aryl, Het, {C.calkyharyl,
(CsalkyhHet and heterocycle being optionally substituted with R'®%;
1) aryl, Het, (Cicalkylyaryl or (Cisalky)Het, all of which being optionally
substituted with R™®;

wherein R is selected from:

-1103 subétituents.selected from: halogen, NO,, cyano or azido; or

-1 to 3 substituents selected from:

a) (C1) alkyl or haloalkyl, (Cs7)cycloalkyl, Ca7 spirocycloalkyl

optionally containing 1 or 2 heteroatom, (C;e)alkenyl, (Czg)alkynyl,

and c)

ar e

0.00 N a

(C1) alkyH(Cs)eycioalkyl, all of which optionally substituted with R™;

b) OR™ wherein R'"™ is H, (Cy.salkyl), (Csz)cycloalicyl, or (Cy.g)alkyl-
(Ca7)oycloalkyl, aryl, Het, {Csalkylaryl or (C:.calkyl)Het, said alkyl,
cycloalkyl, aryi, Het, (Cysatkyl)aryl or (Cysalkyf)Het being optionally
substituted with R'®;

d) SR'™®, SON(R'®); or SONR™)C(OYR'® wherein each R'® is
independently H, {Cye)alkyl, {Caz)cycloalkyl or (Gyg)alkyl-(Cs.
Jeycloalkyl, aryl, Het, (Cysalkyharyl or (Cyalkyl)Het or both R**® are



Q 15 Preferably, Qis a 6- or 10-nenbered aryl, Het, (Cl.eal kyl)aryl or
(Cl. 6al kyl)-Het, all of which being optionally substituted with: WO
03/010141 PCT/ CA02/ 01128 73 wherein R700 is: - 1 to 4 substituents sel ected
from hal ogen, NO2, cyano or azido; or - 1 to 4 substituents sel ected
from a) %ot kyl or hal oal kyl, (C3.7)cycloal kyl, (B2I/6)eokEsy|
(C2.6)al kynyl, (Cs) 5 alkyl-(C3.7)cycloalkyl, all of which optionally
substituted with Ws0; b) OR704 wherein™R 04 is H, (C _6atkyl), -
(C3_,)cycloal kyl, or (Cl.6)al kyl-(C3. 7)cycloalkyl, aryl, Het,
(Cl_eal kyl)aryl or (C, alkyl)Het, said al kyl, cycloal kyl, aryl, Het, :
(Cl. 6al kyl )aryl or (CtoGinkybirided tdgeharpndde ihemitrdogn tanlichithepted with Ri se;
10 d) SR108 wherei n Rifladngd B fofnt 508 8 Knbmbéred sy readideybie Qhid
(CL.6)al kyl -(C3- 7)cyc] oal k%I aryl Heté?H(&CL 6al kyl%varl%/al or
(CL. 6al kyi)Het, all ofliafheycioaksd;ay HesdCrarlidary! o (broblicrilifeler with A150; e)
Tycycloal kyl - Aryl . Hop o bal o (o kol kel | and Rr2 s H
cycl oal kyl, aryl, fed 11 L&yl .on n is H,
CN, (Cl- 15 6)al kyl, F@%%yc‘f?’}(‘fﬁ%ﬂbl éﬁ*?@fﬁ@%ﬁ%ﬂ?‘@%@?‘égu oal kyl ,
aryl, Het, (CLl. 6al kyl )aikytH{Cs7)¢yCloalley aryl| Bete(C, saBORERYI b (OaISONRE Sndher ei n R115
is (Cl-6)al kyl, (C3_ ZLeygl I | = (C3. cl oal kyl , aryl,
Het, (C sal kyl)aryl ora)(%%’Q%kaF%V?ﬂ%{ds%yg%amgﬁff%%ﬁgé?? %I! lYcoval ently
bonded together and t e hiet, (Gi.kypah (EcalwiHa or BeyR EmbderninRICHe@t o form a

5, 6 or 7-nmenbered sat t e 1S I l@al kyl, aryl,
Het, (Cl.6al kyl)aryt E(;))rle t@géﬁ&%ﬁtﬁe@é&%@i Eé:’f?igg%%l;lé/?{g%gixﬁé@%pt lonally

substituf®d w th R150sakander {Gcaiyitiet.wrketaR) rRI6Raharesowlenty each H,
(C1-6)al kyl, (C3.7)cysbgkiydeiner bt toBetifoden (6 RNiéh Gy hpadikmled @r yl , Het,

(ool a0 (A ol B 3 5 % 1
(Cl1. 6al kyl ) Het bei ng oytdatigihiyly Het [BsalkyjagtionCh salkdfisa; orgipteMRYELCONRLIR1 20,
G S P bl (€5 e oal o
15 f) NR"COR'™ wherein R™ and R""7 is each H, {Ci.5)alkyl, ?c&
rycycloalkyl, (Cqe)alkyl-{Csy)cycloalkyl, aryl, Het, {C,.salii)aryl or (C,.
salkyl)Het, said (C;.5)atkyl, (Caz)cycloalkyl, (Ci.s)alkyl-(Car)cycloalkyl,
aryl, Het, {C.salkyDaryl or (Cq.galkyl}Het being optionally substituted
with R'®% -
20 g) NR"CONR'™R'*, wherein R"'®, B'*® and R is sach H, (Cy.
- s)alkyl, (Ca7)cyeloalkyl, (Cy.g)alkyi-(Caz)cycloalkyl, aryl, Het, {C;.
saikylaryl or (Cysalkyl)Het, or R'* is covalently bonded to R and to
the nitrogen o which they are attached to form a 5, 6 or 7-membered

.saturated heterocycle, or R'*? and R*?® are covalently bonded

25 toggtf\er and to thel nitrogen to which they are attached o forma 5, 8
or ?-membered saturated heterocycle, said atkyl, cycloatkyl, (C,.
s)alkyl-(Cz7)cycloalkyl, aryl, Het, {Csalkyl)aryl or (Csalkyl)Het or
heterocycle being optionally substituted with R*®°;
h) NR'?'COCOR" wherein R'?' is H, {C,s)alkyl optionally

30. substituted with R'™®, and R is OR'® or N(R'®*), wherein R'® and
each R** is independently H, (C.calkyl), (Caz)cycloalkyl, or (Cie)alkyl-
(Caz)cycloalkyl, aryl, Het, (Cy.calkylaryl or (C;salkyHet, or R'™* is OH
or O(C1.salky!) or both R™ are covalently bonded together to form a 5,
6 or 7-membered saturated heterocycle, said alkyi, cycloatkyl, alkyl-



6al kyl )Het, or R1B is covalently bonded to A'"9 and to the nitrogen to which
they are attached to forma 5, 6 or 7-nenbered saturated heterocycle; 30 or
13119 and R120 are covalently bonded together and to the nitrogen to which
they are attached to forma 5, 6 or 7-menbered saturated heterocycle; said
al kyl, cy™NOBM8MPL (G _6)al kyl - (C3-7)cycl oal kyl, aryl, MECAREIZH| kyl ) aryl
or (CI 5al kyl ) Het or heterocycl e being opti onal |y substi tuted with R 50;
h) NR721COCOR122 wherein Rte' and R7278s each H, (Cl-6)alkyl, (C3_ WD

03/ 010141 74 PCT/ CA02/ 01128 7)cycl oal kyl, (Ci1-6)al kyl -(C3-i)cycloal kyl, a
6- or 10-nenbered aryl, Het, (QA: ©6alkyl)aryl or (Cl.5al kyl)Het, said

al kyl, cycl oal kyl, al ky;cioatkyicdirsuaHky[Qwakmaryl didC salkyiBiet 8adl kglerpeiicld  or

(C1. 6ai kyl ) Het bei ng saM t h R150; or R122 is OR123 or
N(R724) 2 wherein R72319e§1lli %%h%ﬁﬁﬁgéjﬁ&éé ?ﬁpendentl 5 (Cl-6al kyl),

H1
(C3.7)cycl oal kyl, or pa&trascpm 1290!?(’&%999@%? Mﬁﬁ)algylgkpavmelpaikxim
6al kyl)aryl or (Cl 6a Aﬁ@t-(os%y&a%: h@l Qé{ mﬂq@é@%ﬂm@hikgméim h R124

are covalently bonded to sat ur at ed
heterocyd e, said al k§3d ((gyl?ﬁ'%‘a(%ylcyc'%ﬁ"ﬂ’bPr((%yﬁlé}"&él%y)lcyd%ﬁ‘y'b ary

(Cl_6al kyl)aryl or ( & édde(bﬁwlhatt@r @ﬂdrﬁumbaguteqommaﬁ‘rly
substituted with R 50@;]'“&(3@1}))"!,l Wr)1ere| r?@Rg/ZS is H (Ci1-6)alkyl,

(C3. 7)cycl oal kyl, -or( 6) al kyl - (C3 7)cycl oal kyl, aryl, Het,
(C1-6al kyl)aryl or ((1} Gwa%herelangéamn@?abmeper(@ﬁﬂyH I‘;?cycl oal kyl ,

Cl-6)al kyl - (C3.7 k d (CL_
g;I( kyl )?—gt %el ﬁ]g op%f ﬁla(}l:/; élf}/t‘): ?{Kyfuﬁcéggfﬁl (é k’?@gél‘%) ﬁ(ggmgo wher ei n
R129 andioRY30 are md@qb@mmr@walkwxfm g peth IR/T and BS® arepvaigndly ¢l oal kyl |

(Cl.6)al kyl - (C3.7)cyc # lsa/{h)e 'ébé' t@&he@@é
6al kyl ) Het, or both R&%bgﬁdge%@é%ﬁdatpﬁgggﬁﬁ h @ ; ether and to the

nitrogen to which thefPrBaS: &Of 4EHEPeres satyRiRd Eetémc@‘] Faua}al nber ed saturat ed
heterocycl e, said al kwcioamylphlmbyrydaikyalaw IHet;y«:,lﬁaIaer]awl, (Cankil)Hetiatd

(Cl. 6al kyl)aryl, (Cl;Qalk Het a éoNg optionally
substituted with WB0; "9BOT 'aeﬂgo ”am @fg@éﬁk )%gryl or (Cl-6al kyl) Het,

all of ws ch being opti onabkheyein ﬁfﬂsstdetfuuerbaﬁ Wn%@?@@entwmctﬂdrimmw is
sel ected from tetrazole, halogen, CN, Cisalkyl, haloalkyl, GOOR'™, SO:H,

SR™', SO,R™, OR™, N(R'™),, SON(R'?),, NR™**COR™ or
CON(R'%%),, whetein R and each R'®is independentiy H,
{Cie)alkyl, (Csz)cycloalkyl or (Cyg)alkyl-(Cs7)cycloalkyl; or both

20 ) R'®2 are covalently bonded together and to the nitrogen to
which they are attached to form a 5, 6 or 7-membered

saturated heterocycle.

Moare preferably, Q is a 6- or 10-membered aryl, Het, (Crealkyl)aryl or (Cysalkyl)-Het,

25 all of which being opﬁonaﬂy substituted with:
- 1 10 4 substituents selecied from: halogen,NO;, cyano or ézido; of
-1 to 4 substituents selected from:
a) (C.) alkyl or haloalky}, {Caz)cycloalkyl, {Co.g)alkenyl, (Cz.g)alkynyl, (C1.6)
alkyl-(Ca)cycloalkyl, all of which oplionally substituted with R™’;

30 b) OR"™ wherein R'™ is H, (Ci.salkyl}, (Cs)cycloalkyl, or (Cys)alkyl-(Ca.
7icycloalkyl, arvi, Het, (Cy.ealkyl)aryl or {C.calkyl}Het, said alkyl, cycloalkyl,

. aryl, Het, (C,.salkylaryl or (Cisalkyl)Het being optionally substituted with

R'ISD;
d) SR'™, SON(R™), or SON(R'*)C(O)R'™ wherein each R'™ is



- 1to 3 substituents.selected from hal ogen, NO2, cyano or azido; or -1
to 3 substituents selected from 25 a) (Cl-6) al kyl or hal oal kyl,
(C3.7)cycloal kyl, C3.7 spirocycloalkyl optionally containing 1 or 2
~heteroatom (C2.5)al kenyl, (C2-8)al kynyl, (Cl.6) alkyl-(C3.7)cycloal kyl,
al | of whWh3@tidbnal |y subst i t ut ed with R160; b) ORt OCHUEMROINSRI04 is H,
(Clsal kyl), (C3.7)cycloal kyl, or (d. d;_,al kyl - (C3.7)cycl oal kyl, aryl, Het,
(d sal kyl)aryl or (C1-6alkyl ) Het, sai offal kyl, 30 cycloal kyl, aryl, Het,
(Cl-sal kyl)aryl - or (C1.6al kyl) Het being optionally substituted with R160;
d) SR708, SO2N(R70)2 or SO2N(R108) C(O) R108 wherein each RIOB is

| ndependent | y H, indéer®lealidy,|(CojeBak XCydydabikyilor (§hi-o)e10A-(Gy-ivRlgaliof, amyl,

PRSI0 e o s, Bt A ey ity 01 100 o

ent | onde ether and to the

nitrogen to whi chegetheyangd e theniegendywhigh ﬁlﬂyﬁ%&@m@g%@"?%rﬂ?é%d sat ur at ed
?gtemﬁ:c: ;eHetsal %en@deh@dsawa\&@d Rabrskydie, @é'hﬂalkyil'lbﬁcloa!((ﬁ,la;rﬁﬁid{y(b)arwh o s )

sal ky or C ei ng .0 L tute e
NR'' R72 wherein P?"‘yi (8y*@lkyl %Pkﬁ?te'%(;@%'b‘ifliﬁ@?ﬁ s tl’“d &”ﬁ
%gl kyl H( CSCN7) ?yﬂ‘iﬂal lI‘<yl L aryI Het , I (Cll 6al kyl ) aryl or (Cl 6al kyl ) Het, and

S 1 ¥| a i
(CL. 6) al kyl - ?‘2 ‘%’e'"“ T ‘ﬁé‘?’g'x‘('é%*ﬁgf'ﬁa'l‘? 7 oGS Kyl Het o
(SgiRé)SwlhEr Ie| n Rl?)cydoa(ll@ﬂ, aryl 6t (Gashikylfa0B o7 jCayakyb ek gid R'GTis H, CN, (Ci.

al Ky B}d?

(C1. 5al kyl) Het ))aﬁ%'dc)t %Afikgﬁr)(%ﬁ;g‘ ova ¢ Q?}l h%%%e%w%é"ét her and to
the nitrifgen to WhiakyiHelyCaPR' a@t%@%é%fﬁlﬁﬁrﬁﬁﬁy‘ﬁ)a‘k@ G- 7- nenber ed :

turated het 1 | 4wl a or(€1. 6al kyl |
3? I(JE: fil gal kel f;gf}%gés@amﬂfgtégfrtégbw (eaﬂ)&x@hw &y wetddcy Laikyh@ihor (&51. 6al kyl ) ary

15 f) NRLGCORL7 wiHlfkieh opeth B a'F@h‘? Taedy é’iﬂ%?@ Suq’ﬁt I tht EE? wh R oo
7) cycl oal kyl; ( Chltﬁ;haih loyhidhGBey/gre yttdanali kylorm arsy or 1=b;bmbé|@ﬂ[ .séml’d{qd yaryl or
E & 6? o ty: ) et %%’ﬁ?d) aﬁ‘y}(éﬂﬂa kgﬁ«e?’ g%&ieal 'F%P’ § 4 Gl s al kyl ) Het
bei ng opts onal I y hstsellm:lwie bexegiopttonaliy substituted with R
) NR™COR'" wherein R''® and R is each H, (CH,-)aIkyl (Cw)cyc!oatkyl
(C1.6)alkyl-(Ca)cycloatkyl, aryl, Het, (Cy.calkyl)aryl or (Cysalkyt)Het, said (C..
- g)alkyl, (Caz)cycloatkyl, {Cy.e)alkyl-(Csr)cycioalkyl, aryl, Het, (Cygalkyl)aryi or
(C1.calkyl)Het being optionally substituted with R™®;
20 g) NR'™CONR'R', wherein R""®, R" and R' is each H, (Cre)aliyl, (Ca.
zyeycloalkyl, (Cyg)alkyl-(Cs7)cycloalkyl, aryl, Het, (Cysalkyl)aryl or kC,-
salkyl)Het, or R™ and R'® are covalently bonded together and to-the
nitrogen to which they are attached to form a 5, 6 or 7-membered saturated
heterocycle; said alkyl, cycloalkyl, (Ci.s)alkyl-{Cs7)cycloalkyl, aryl, Het, (C,.
25 satkylharyl or {C,.galkyl)Het or heterocycle being opfionally substituted with
R150
h) NR'™COCOR" wherein R121 is H, (C,.5)alkyl optionally substituted with
R, and R'2 is OR™® or N(R"**), wherein R and each R‘z‘f
independenily H, (Cysalkyl), (Car)eycioalkyl, or (Cyg)alkyl-(Css)cycioalkyl,
30 aryl, Het, (Cqsalkyllaryl or (Ciealkyl)Het, or R™ is OH or O(Cgalkyl) or both
R'* are covalently bonded together to form a 5, 6 or Z-membered saturated
heterocycle, said alkyl, cycioalkyl, alkyl-cycloalkyl, aryl, Het, (C,salkyl)aryl or
(C1salkyhHet and heterocycle being optionally substituted with R*®;
j) COOR™* wherein R'? is H, (C1.s)alkyl, (Caz)cycloatkyl, or(C,.g)alkyl-(Cs.



with R160; 20 g) NR'"CONR19R120, wherein R'6, R'' and H120 is each H, (Cl_
6) al kyl, (C3.7)cycloal kyl, (C16)al kyl-(C3.7)cycloal kyl, aryl, Het, (Cl_
6al kyl )aryl or (Cl-6alkyl)Het, or 1118 is covalently bonded to R19 and to
- the nitrogen to which they are attached to forma 5, 6 or 7-nenbered _

- sat ur at eg"%@’cﬂé?ﬁéycl e, or R19 and 11120 are coval ertIyPEUﬁdéwl% t oget her
and to the nitrogen to which they are attached to forma 5, 6 or
7-menber ed saturated heterocycle, said 73] kyl, cycl oal kyl, (C1.

6) al kyi - (C3. 7) cycl oal kyl, aryl, Het, (d sal kyI )yaryl or (Cl. 6al kyl ) Het or
het er ocycl e bei ng opti onal |y subst | tut ed with R160; h) NR121COCOR 22
wherein R 21 is Heyqekyspaf Het, (@pdﬁilﬁmlloy(@@afk}@ﬂbtSﬁrﬁlﬁ@&&ﬁlw {® R160, and

RI122 is ORI23 dently H,
(L ealkyl) (G %ﬁ a?f’%g"wﬁ%’%"w’ﬁ%a@q%w kP ary tot.

(
(CL. 6al kyI)aryI e‘%%wskw PRl s B‘-f*'qiﬁdzmﬂ B"oH or O(CL.6alkyl) or both
11124 are coval emy Iqohkwmm@@mmarh@”%émae&nderﬁl O, (O ﬁﬁ’c&llfﬂ@f ed

sat ur at ed heteroc cle, cl oal k WO 03 0141 76

PCT/ CA02101128 c¥ Yé%ﬁ“@fé*-ﬁé?i?r o ‘X ‘@ﬁa@%ﬁbf#@g‘gﬂﬂmﬂ ot Er. 6al kyl ) Het and
het erocycl e bei pajkypet, onladthﬁ"éab@ﬁ"‘?arte@dvmmﬂb\ bé&tided; together ahd ﬁZﬁd e, COOR 28
wherei n R728 |s | K

or (C1. 6) al kyl - 't'?él%g ﬁ%h‘?r%rﬁtﬁ{ey arggﬁ%‘gh%éle% Bﬂ? &% %a T('qejnbereld Satrur":tted

(C1. 6al kyl) Het hstewy@e Eca. %Whlcktwa[ky( aByizydgalkyb anikHet, (Cy.salkylaryl,

Cl1-6) al kyl mseand
?2:(1 6al L};) Kbt(gg?né&%ﬁe?g}ﬁw&em%dé be.ﬁ&j%pgo&&}s(?@énh%é&@;% daE) CONR729R’ 30

wherein B129 and Dra#lpHal (C1- gﬂ‘i'@ééﬁb‘é’r‘@l‘ﬁa‘w)*@t@{ of whigh Reing ogiemdlly cycl oal kyl
(CL. 6) al kyl - ( C3. E)syittcRality’s, @hotbin RS ré@ﬂablysbﬁec@%'f%w yaryl or

(SRR, 1 A OGE N s e A T g
sat ur at ed het erocycl e; 1 ol shibalitkgits selegted foahkyl , al kyl -cycl oal kyl, aryl,
Het, (CL.6alkyl)aryl, 5(6l 5 Q%Mf'h&l'dﬁ&yl?&g?)cycxoarkyi, (Cac)alkenyl, (Cag)alkynyl,
15 {C1.6) alkyl-(Cay)cycloalkyl, all of which optionally substituted with R,
b) OR' wherein R is H, (Ci.salkyl), (Cs)cycloalkyl, or (Cyg)alkyl-
(Ca7jcycloalkyl, aryl, Het, said alkyl, cycloalkyl, aryl and Het being
optionally substituted with R,
¢) OCOR'™ wherein R is (Cys)alkyl, {Cs7)cycioalkyl, (Cr.e)alkyl-(Ca
20 7)cycloalkyl, Het, (C,.salkyl)aryl or (Cygalkyl)Het, said alkyl, cycloalkyl,
' “aryl, Het, (C; salkyDaryl or {Cisalkyl)Het being optionally substituted
with R'®;
d) SR, SON(R"™), or SO,N(R'™)C(O)R'*® wherein each R'® is
_ independently H, (Cy.s)alkyl, (Caz)cycloalkyl or both R'® are covalently
25 . bonded together and to the nitrogen io which they are attached to
form a 5, 6 or 7-membered saturated heterocycle, said alkyl,
cycloalkyl or heterocycle 'being optionally substituted with R™";
e) NR''R" wherein R™ is H, (C.o)alkyl, (Cs-)cycloalkyl or (C..
eJalkyl-(Cs7)oycloalkyl, and R is H, (C,s)alkyl, (Ca)cycloalky or (Cy.
30 ' - galkyl-(Caz)cycloalkyl, COOR™ or SO,R"® wherein R is (C,.¢)alkyl,
(Caz)eycloalkyl, or both R and R are covalently bonded together
- and to the nitrogen to which they are 'attached toformas, 6 or 7-
membered saturated heterocycle, said alkyl, cycloalkyl, aryl, Het, (C.
-galkyharyl or {Cssalkyl)Het, or heterocycle being optionally substituted



het.erocycl e being optionally substituted with R160; 15 wherein R160 is
defined as 1 or 2 substituents selected from tetrazole, hal ogen, CN,

Cl. 6al kyl , hal oal kyl, COOR167, SO3H, SR s' S02R16' OR16', N(R 62)2,
S02N(R16) 2, NR 62COR 62 or CON(R162)2, wherein R161 and each R762 is

i ndependeY®§3/010142 (C1. 6) al kyl, (C3.7)cycl oal kyl or PCT/CA02/01128

(Cl.6)al kyl -(C3.7)cycl oai kyl; or both 20 R162 are coval ently bonded
together and to the nitrogen to which79hey are attached to forma 5, 6 or
7-menbered saturated heterocycle. More preferably, 0 is a 6- or
10-nmenbered aM, Hot, (Cl.6alkyl)aryl or (Cl.6alkyl)-Het, 25 all of which
bei ng optional |y substyihygied with: - 1 to 4 substituents selected from

hal ogen, NO2, cyano or azido. Qfy - 1 tQ.4 Substituent cted from a)

(C1-6) alkyl or hal oalfkéhqj@? ”‘)"%%‘P%‘m E‘S}‘?H‘ (Ef.aéj Qr @é-??gg/‘l‘ﬁ &2. 6) al kynyl ,

(G 6) alkyl-(C3.7) cyrhaaditgl [(C.opdilyl-(@f, r iyl ptyl, Blet (T ysalkyilost ot (Gi-ed wit h

R750; 30 b) OR104 wher gj Q4. .i . 6al kvl ), yAYe yl, or

(G.6)alkyl-(C3 7) cyé%@%%Is?'da@ﬂﬁ%lkyi-’ig%"["?%e?mk%‘l (Eiﬁ%@ri Q’”%?&%ygm kyl ) Het |

sai d al kyb, cycl oal kylamyl, Hety(C; saybaryl e€lCGealkiiie} beiyd opsiondligsulBdifad ) Het bei ng

optional |y substitutedwdd 8150, d) SRtOB, SO02N(R109)2 or

S02N( R108) C( O) R108 wherei n_each R108 is WO Q3/ 9;0141 7 PCT/ CA02/ 01128

i ndependently H, (CL- &) HRCONRYIRTS, spereisaR Ky R 5and R™ is each H, (Cs.

(C1l.6)al kyl-(C3.7) cycls%qédkr }dw)c?élé(ehkyl, oFAT akdGieab kinalentiy borded ( CL. 6al kyl ) Het
en

Chey “are attached to. foaeiiekaes Odnpoatia bHishPYaie Alarhed oRPts B cl o, sai d
al kyl', cyel oal kyl, ar W 7-nidetberddShtbatbi atleydcyae;shidatkyl, Giidbdlloy| ) Het or
neterocyct e belng ontgogld Yo SRS ILE b bl ) IRUIRILZ where
7)cycl oal kyl, aryl, Hdt NRECOEORNAWrargn REH is(HCICaHKDiPRaYY and R712 is H,
CN, (CL.  6)al kyl, (C3gdfuncd Ml k¥, QrtilofPabiiR=hSindbRyrraad kyl, aryl,
met, (Gl salkyl)aryl, each R' is independently H, (C1.salkyl) or (Caz)cycloalkyl, or R'** is
15 OH or O(C+.calkyl), or both R™*are covalently bonded together to form -
. ab, 6 or 7-membered saturated heterocycle, said alkyl, cycloalkyl and
heterocycle being optionally substituted with R™%;
j) tetrazole, COOR™ wherein R is H, (Ci.g}atkyt or (Cs7)cycloalkyl,
said (Cyg)alkyl and (Csz)cycloalkyl being optionally _subsﬁtuted with
20 R"® and
k) CONR'R™ wherein R and R** are independently H, (C;.
oaliyl or (Ca7)cycloalkyl, or both R'?® and R™ are covalently bonded
. together and to the nitrogen to which they are attached fo form a 5, 6
or 7-membered saturated heterocycle, said alkyl, cycloalkyl and
25 - heterocycle being optionally substituted with R™";
. wherein R"® is defined as 1 or 2 substituents selected from:
tetrazole, halogen, CN, Cy.¢alkyl, haloalkyl, COOR™!, SOH,
'SO,R'™, OR™*, N(R%2),, ‘SO.N(R™),, NR"”COR" or
_ CON(R*?),, wherein R'®' and each R"®is independently H,
30 o (C1.s)alkyl, (Caz)cycloalkyl or (Cy.glalkyl-(Cs7)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.



10 (Ci1-6al kyl )Het , COOR115 or SO2R115wherei n R115 is (CL.6)al kyl, (C3.

~7)cycloal kyl, or (Cl.6)al kyl-(C3.7)cycloal kyl, aryl, Het, (Cl-6alkyl)aryl
or (C. 6alkyl)Het, or both R:17 and R112 are coval ently bonded toget her
and to the. nitro en to which they are attached to forma 5, 6 or .
7- menber edV@ §¥Q1P het erocycl e, said al kyl, cycl oal kYCTfCamﬂlllsHet
(Ci1-6al kyl )aryl or (Cl 5al kyl ) Het, or 15 heterocycl e being optionally
substituted with 8150; f) NRL16COR177 @@erein R776 and R117 is each H,
(C16)al kyl, (C3.7)cycloal kyl, (Cl-s)alkyl-(C3.7)cycloalkyl, aryl, Het,

(C -6al kyl)aryl or (d salkyl ) Het, said (Cl1_ 6)al kyl, (C3- 7) cycl oaI kyi ,
(CL. 6) al kyl - (#cer-pégremblyp@liky &- or a0 ylembkield, anf GAH&RAbAY biiag yptionatly ( Cl. 6al kyl ) Het
bei ng opti onglé#séf%éq‘ﬁw tuted with H150; 20 g) NR118CONRL119R120, wherein
R118, R719 anh I'S"each H, (Cl1-6)al kyl, (C3- 7)cycloal kyl,

(C1-6) al kyl - ( C3. ) tipd hdddep) Noﬁmhotwpgor( Cl. 6al kyl)aryl or (Cl-

6al kyl ) Het, or R?tho%b%g&t@geeec%\@hently bonded together and to the
nitrogen to which they are attach or 7-nmenbered saturated

het erocycPe; sai oa)aT’RS)(pw)@W*I%QP'R?‘\W' f(sé:icas)cé{‘l‘"’k"g‘)\‘y} (@%ﬁ)a}"j%‘y‘c(lcee)ﬁmy- aryl,
Het, (C. 25 6at kyd,airy W]?% he &hlk@saén@flmhldatar@@pﬁaﬂ&t@rsowm@ Wi R opt i onal | y

substltuted wth Q wherein R121 is H, (Cl.6)alkyl
optional ly substllf’)uejg * rFi'"lif];%l hﬂ@iZZ is OR123 or N(R124)2 wherein

R723 and each RlZel}S(sgNHﬁﬂ‘l%ﬂBMmrﬁ’T"ys HHor (Qd)alkg) kyI) (C3-7)cycl oal kyl, or

g% géﬁlktlyl) Het , Q)C%@h IIZK i OOU%W a%ﬁ?'kye}r% d%ﬁtliy)%ﬁréé éﬁl@ﬂ ‘coval ently
bonded t dget her t® NW%‘&’Gherﬁnﬂi‘“‘s-i—hm@ed)@w&sat ur at ed heterocycl e, said
al kyl, cycl oal kyl 9 ﬁh&b’Nﬁwﬁ*z‘o he%iwn‘a%)’nh /" eacﬁ%?@ﬂd@ﬁ ) @by

(C1- 6a|kyI)Het an eterocycl & being optionally s |tut WI{ RlSO 1)
COOR128 wherein REBI®Lis H (Cl.6)al kyl, (C3.7)cycloal kyl,

or (Cl1-6) al kyl - ( C3n) @W@M&remcﬁ‘%aﬂ%m&“?ﬁw?;)efewpdz‘éﬁehh)éhch aryl, Het,

(C16al kyl )aryl or_f&£1- 6al Cl.6)al kyl, (C3. 7)cycloal kyI
or (CL. 6) al kyl - (&“7)’6%?6%%&%}‘%%@ t, (Cl6al kyl)aryl and (CL-
6al kyl ) Has bei ng @momm‘éﬂwneremngfasw(@cg)armh R150; k) CONR129R13 wherein

S T LSO S (58 2 1572 0
' )} 6— or 10- membered aryl, Het, (C,salkyilaryt or (Cicalkyl)Het, said aryl, Het,
(Cysalkyl)ary or (CysalkyHet being optionally substituted with R'’; and
wherein, preferably, R** is selected from:
20 - 1 to 3 hailogens; or
- 1 1o 3 substituents selected frorf;:
a) first (Cy¢) alkyl or haloalkyl, first (Cs;)cycloalkyl, (Cag)alkenyl, (Ca.
glalkynyl, (C1.s) alkyl-(Cs.7)cycloalkyl, all of which are optionally
substituted with tetrazole, OR™™, COOR'®, wherein R" is H or
25 : {Cie)alkyl;
b) OR™ wherein R"™ s H, (C,zalkyl); -
d) SO:NHR™ wherein R' is H or (C.e)alkyl;
e) NR'™R"2wherein both R'" and R'"? are independently H or (C:.
| salkyl; '
30 f) NHCOR" wherein R is H or (Cy.c)alkyl; and
' h) NHCOCOR'™ wherein R is OR'™ or N(R™*), wherein n"*"’ and
each R™ is independently H or (Cy.salkyl);
j) COOR™® wherein R is H, (C,g)alkyl; and
k) CONHR™wherein R™ is H, (C,.¢)alkyl.



8al kyl )Het, or both R 29 and 8130 are covalently bonded together and to the
nitrogen to which they are attached to forma 5, 6 or 7-nenbered saturated
het erocycl e, said al kyl, cycloal kyl, al kyl-cycl oal kyl, aryl, Het,
(Ci6al kyl )aryl, (C1.6al kyl)Het and heterocycle being optionally
substi t ut 8P ¥HHENH4IR1L50; 10 1) aryl, Het, (Cl-6alkyl)arylrerCi@iipal kyl ) Het,
all" of which being optionally- substituted with R150, wherein Rs" is
preferably selected from - 1 to 3 sultituents selected from hal ogen,
NC2, cyano or azido; or - 1 to 3 substituents selected from a) (Cl.6)
al kyl or hal oal kyl, (C3.7)cycloal kyl, (C2.6)al kenyl, (C2.6)al kynyl, 15
(Cl1.6) alkyl-(C3.7)cycloal kyl, all of which optionally substituted with
R160; b) OR104 whe R104. i (Cl.6al kyl), (C3.7)cycloal kyl, or
(CL. 6) al kyl M‘(‘%:Q"%%@%@Eaﬁ eds*“’r”)‘zl Het, said alkyl, cycloalkyl, aryl and
Het being optionally substituted mnth R160 c) OCOR105 wherein RiO5 is

C3

(C16) al kyl cycl og (C1. 6)alkyl‘(C3 20 7)c | oal kyl, Het,
(CL. 6a| k SAl o \ylp c al k I,O aryl, Het,
™ 6 t= bei "nall b uted with Rt60;

(C16alkyl)aryl
(Cl_6al kyl)ary
)2 or SOZN(d?' 0S) ¢(C wher el 08 is
i ndependently H, (Cl sYal kyl, (C3.7)cyc aIkyI or both R708 are covalently

d) SR10B, SOZN( R10%;

25 bonded together and to t he nitrogen t theylare attakthed to forma
5, 6 or 7-nenbered saturated heterocycl kyI cycl o | or

het er ocycl e bei ng option y substltute NRt 1RE2” wherein R"'
is H (Cl.6)al kyl,. (C3.7)qycl oal kyl IkyI C3 7)cy pal kyl, and

R12 is H, (C1.6)al spl ,  (C3. cloalkfl Nl‘BOO ‘?2;

6) al kyl - (C3. 7 I I, 5 whier ei n 15 Iy ( 6) al kyl ,

(C3 7)cycloal k RlI? aré o] CEnkJ dondef} together and
to the nifrogen to mhlc they are avtached to forn1a 5, '6 or 7- henbered

sat urat ed hetgfocycl e;} said al , cycldhl kyl, afyl, Het, (Cl- 6al kyl)aryl
s or erocy bei ng |onal ubstltuted WO 03/010141
0o

or (Cl-6al kyl
PCT/ CA02/ 0111




10 15 20 with R 60; f) NR1L6COR117 wherein R16 and R'7 is each H
(C, _6)al kyl, (CS; 7)cycloal kyl, (C, _6)al kyl -(C3.7)cycl oal kyl, aryl, Het,
(C1. 6a|ky|)ary| or (Cl1. o6alkyl)Het, said (C -6)al kyi, (C3.7)cycloalkyl,
(CL. 6)al kyl - 7)cycl oal kyl, aryl, Het, (Cl6alkyl)aryl or (CLl.6al kyl) Het
belng opt%ﬂ% “F?“éubstltuted with R 60: g) NR78CONRLORRQUCAW¥MI2EI n R78,
R'9 and R 20 is each H (Cl_ 6)alkyl, (C3.7)cycloal kyl, or H'9 and R120
are coval ently bonded together and t 082 he nitrogen to whi ch they are
attached to forma 5, 6 or 7-nenbered saturated heterocycle; said al kyl,
cycl oal kyl or heterocycle being optionally substituted with R 60; h)
NR121COCOR 22 - ¥ H127 is H (C,.6)al kyl optionally substituted with
R160; or R122 iis CR%; or N(R 24)2 wherein 23 and eachwR124 is

i ndependent |y ( al kyl ) .or (C3artycl oal or R124 is OH or
Q( Cl. 6al kyl ), bo 24 axe covalenply Bdndéd togetffferijto form a 5, 6
or 7-menbered saturatéd hetefodycle, $aid al cycl cal k| and

het erocycl e beih hal | dbstit yred w th 0; j) ftietpazol e, COOR128
wherein R728 is (®6) al kyl Yor (CB. 7hcycl o sai' C 6)a|kyt and
(C3. 7) cyct oaby| belng opti onaf | Y,subs(ituted wit UNMI{

CONRt 29R730 wheltgi n 2°"hnd RN3J are Nmdependentdy H, (C10 6)a|ky| or
(C3.7)cycl oal kyh, or both 'R129 and’ R 3Q,are coval entl'y bonded together and
to the nitrogeh to which they are attag¢hed to forma 5, 6 or 7-nenbered

saturated he gcycle, said yl, cyél and het er ocycl e bei ng
optionally st tuted with 0; .whe R760 is ned as 1 or 2
substituents sgl egted from trazol e hal ogen, 1. 6al kyl, hal oal kyl,
COOR761, SOB8H, s—SD2R161 OR1 R162) SO2N( R762) NR162COR162 or
CON(R 62) 2, mherel &6 and &ﬂﬁéﬁ Adle pggident | y—HH

_HooC—/ o) 0

~ Most preferably, Q is selected from:



3.0 (C .6)a(kyl, (C3.7)cycloal kyl or (Cl1.6)al kyl-(C3.7)cycloal kyl; or both
" R762 are coval ently bonded together and to the nitrogen to which they are
attached to forma 5, 6 or 7-nenbered. saturated heterocycle. WO 03/010141
PCT/ CA02/ 01128 80 Mbst preferably, Qis a 6- or 10-nmenbered aryl or Het,
bot h bei nQ"OP¥4e4hl |y substituted with: - 1 to 3 hal og8ET/CNER1128yan,
azido; or - 1 to 3 substituents selected from 5 a) first (GL.6) al kyl or
hal oal kyl, first (C3.7)cycloal kyl, (C28%)al kenyl, (C2.3)al kynyl, (Cl.6)

al kyl - (C3. 7)cycl oal kyl, all of which are optionally substituted w th R750;
b) OR104 wherein 8104 is H, (Cl-6alkyl); d) SO2NHR1OBwherein RtOB is H or
(Cl.6)alkyl; e) NR''R12 ywherein-foth R'1 and R 12 are independently H or

(C1:6)al kyl; 10. f) NHGORY77 wh el
NHCO\IR19R120 Twherein

6) al kyl ; h) M i
each R724 i $ 1-

is H (Cl.6)al

10- nenber ed aryl Aryl
(C1- 6al kyl ) aryl t bei ngofpid
and wherein, R1 is sélected ffom 20 - : -

| to 3 substituents selé&gted faom a) first (Cl.6) aIkyI

al kyl - (C37) cy&l oal kyl , ' ch ar
tetrazol e, in RL
wher ei n HL0Q ;

Specific embodiments
included within the scope of this invention are all compounds of formula | as

presented in Tables 1 to 9.

_ 10 Pdlymerase activity
The ability of the compounds of formuta (1) to inhibit RNA synthesis by the RNA
dépendent RNA polymerase of HCV can be demonstrated by any assay capable of
measuring RNA dependent RNA polymerase activity. A suitable assay is described
in the examples.

15 _
Specificity for RNA dependent RNA polymerase activity
Tb demonstrate that the compounds of the invention act by specific inhibition of HCV
polyrne_[ase, the compounds may be tested for inhibitory activity in a DNA dependent
RNA polymerase assay.- : '



d) SO2NHR708wherein R108 is H or (Cl6)alkyl; e) NR'1R72 wherein both R"
and R112 are independently Hor (CL 30 6)al kyl; - Q NHCOR117 wherein R116 is
H or (CL. 6) al kyl ; and h) NHCOCOR122 Wherein R722 is OR123 or N(Rt24)2
wherei n R23and each 11124 is independently H or (Cl.6alkyl); j) COOR128
wher ei n RMW@03/@0M1 (Cl.6)al kyl; and k) CONHRL30wher ei nPRTI8QA0i/e11d,

(Cl.6)al kyl. WD 03/010141 81 I\/bre preferably Qis selected from 5

PCT/ CA02/ 01128 NH WO 03/ 010141 82 PCT/ 8A02/01128 OH 5 OH OH CH | Mbst
preferably, 0 is selected from WD 03/010141 NH 83 PCT/ CA02/ 01128 OH 5 N=

When a compound of formula (I}, or one of its therapeutically acceptable salts, is
employed as an antiviral agent, it is administered orally, topicaily or systemically to
mamimals, e.g. humans, rabbits or mice, in a vehicle compriéing one or more

5 pharmaceutically accepiable 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
10 can be formuiated in unit dosage forms such as capsules or tablets each containing
a predetermined amount of the active ingredient, ranging from about 25 to 500 mg,

in a pharmaceutically accep‘tablé cartier,

For topical administration, the compound can be formulated in pharmaceutically
15 accepted vehicles containing 0.1 to 5 percent, preferably 0.5 to 5 percent, of the
active agent. Such formulations can be in the form of a solution, cream or lotion.

For parenteral administration, the compourid of formula (I} is administered by either
intfravenous, subcutaneous or intramuscular injection, in compositions with
20 pharmaceutically acceptable vehicles or carriers. For administration by injection, it is
preferred to use the compounds in solution in a sterile agueous vehicle which may
also contain other solutes such as buffers or preservatives as well as sufficient
quantities of pharmaceutically acceptable salts or of glucose to make the solution
isotonic.
25 .
Suitable vehicles or carriers for the above noted formulations are described in
pharmaceutical texis, e.g. in "Remington's The Science and Practice of Pharmacy”,
. 18th ed., Mack F’ubhshlng Company, Easton, Penn., 1995, or in "Pharmaceutical
Dosage Forms And Drugs Delivery Systems”, 6th ed., H. C. Ansel et al, Eds.,
30 Williams & Wilkins, Baltimore, Mary!a_nd, 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 particuiar host under

treatment. Generally, treatment is initiated with small increments until the optimum
35 effect under the circumstance is reached. In general, the compound of formula | is



N Specific enbodi ments Included within the scope of this invention are all
conpounds of fornmula | as presented in Tables 1 to 9. OH 10 Pol ynerase
activity The ability of the conpounds of forrmula (1) to inhibit RNA
synthesis by the RNA dependent RNA pol ynerase of HCV can be denonstrated -
by any as¥3430adbl e of neasuring RNA dependent RNA poPUKEA8MBIZEctivity. A
suitable assay is described .in the exanples. 15 Specificity for RNA
dependent RNA pol ynerase activity To d@wonstrate that the conpounds of the
i nvention act by specific inhibition of HCV polynerase, the conpounds may
be tested for inhibitory activity in a DNA dependent RNA pol ynerase assay.
WO 03/ 01014 Mptipstadp adminEgredatyeoncentiabionpleve thap willigeneralliyafipld) | or one of

i ts ther apeuhliGiliy sticBfetBbdRinsd!chdsing sny rﬁmﬂuw&ﬂ:e?é:oa@s@@éﬂe\é}sr al agent,
it is admnistered orally, topically or systemcally to nmanmmls, e.qg.

humans, rabbits or mce, in a vehicle conprising one or nore 5
phar-maceut i dal bl adnrokiptstioh che asmpaing or & teergpeatialy aa@spablevditich 1s det er m ned

by th | uli b g ] t f
i st ot famrisiiedBitnG L EF o PRIy Sl ket AR N GRS £ at on,
t he conpoundt Rigfeded regapedf todal mg reskilogrambl e salt thereof 10 can be

formulated in unit dosage forns such as capsules or tablets each containing

300 g, 1 1P BB ELTIOE LRy PG B RER AL SR fBpraosas

admi ni st r at iocbh) mghe 1 50omp penkilogam dieodioweightdieeday, altplgh ieceuti cal |y 15 _

accept edyo/ il fishiGRA RiRidhd win dechP RdRELE R i Ri¢hH W AR Qe © > Percent,
. Such Tornulati Ih e TR RS 8rdR Of

of the active agent onscdn’ ] a solution,
cream or | ofPeit.10msyto 38R &ra ey Kllogsaimrpiitosty meighbiper dethis reasivgesirallly of fornul a (1)

i s adm ni st @rPRby&Yinhddr & achidVbcBY&DO SIS UbCUt aneous or intramuscul ar
I njection, in conpositions with 7
When the compositions of this invention comprise a combination of a compound of
16 formula } and one or more additional therapeutic or prophylactic agent, both the
compound and the additional agent should be present at dosage levels of between
about 10 to 100%, and more preferably between about 10 and 80% of the dosage
normally administered in a monotherapy regimen.
- When these compounds or their pharmaceutically acceptable salts are formulated
20  together with a pharmaceutically acceptable carrier, the resulting composition may
be administered in vivo to mammals, such as man, to inhibit HCV polymeraée orto
treat or prevent HCV virus infection. Such treatment may also be achieved using the
compounds of this invention in combination with agents which include, but are not
limited to: immunomodulatory agents, such as a-, B-, or yinterferons; other antiviral
25 agents such as ribavirin, amantadine; other inhibitors of HCV NS5B polymerase;
inhi_bitors of other targets in the HCV life cycle, which include but not limited to,
helicase, NS2/3 protease, NS3 protease, or internal ribosome entry site (Ilf_iES); or
combinations thereof. The additional agents may be combined with the compounds
of this invention to create a single dosage form. Alternatively these additional ége:nts
30 may be separately administered to a mammal as part of a multiple doéage form.

Methodology and Synthesis
Indole derivatives or analogs according to the present invention can be prepared
from known monocyclic aromatic compounds by adapting known literature

35 sequences such as those described by J.W. Ellingboe et al. (Tet. Lett 1997, 38,



20 pharmaceutically acceptable vehicles or carriers. For adm nistration by
injection, it is preferred to use the conpounds in solution in a sterile
aqueous vehicle which may al so contain other solutes such as buffers or
preservatives as well as sufficient quantities of pharmaceutically

accept abl VQ&¥4&4pr of gl ucose to make the sol ution i s@CHEA012B Suitabl e
vehicles or carriers for the above noted fornul ati ons are described in
phar maceutical texts, e.g. in "Reningt8®' s The Science and Practice of
Pharmacy”, 19th ed., Mack Publishing Conpany, Easton, Penn., 1995, or in
"Pharmaceutical Dosage Forms And Drugs Delivery Systens", 6th ed., H C
Ansel et al .796Bgand S.B3@cth ket #ldTet. &eNVIPR2, N33, 3BH).t Belmme, 1,1ghow bakely 1995, The
dosage of 't NonGQIROHRIRYREk, YLy W drllad BRliuMendin il Al Akl and the
particul ar active agent chosen. kFurthernore, it w vary wth the
particul ar Hyegedureaéean be pdapterdnthe eyaiepis of sempopads erdermufast ofihig | ated with
smal | i ncrenpngoynti| the optinum 35 effect under the circunstance is
reached. In general, the conpound of_ formyla |I is WO 03/010141

PCT/ CA02/91128 85 nost desirably adrii F¥dred at a concentration level that
will generally afford antivirally effective resulfs w thout causing any
harnful or del etF@Kiiﬁus side effects. For oral adn;)ai\i&q’ation, t he conpound
or a therapeutically acc%g%&bl e salt jg e admnistered in the range of 10
to 200 ng per kilog 0 ody jOht—per—day~ with agpreferred range of
25 to 150 ng per killgeam For s¢¥steni c®8dministratio e conpound of
formula (1) is adnfnistered at a Wbsage of 10 g, 1”150 ng per kil ogram of
body wei ght per day, "&l t hough the 10 aforenentioffed variwtions w |l occur.

A dosage | evel t | s.d.n the range of fr Dogtomt0 ng to 100 ng per

ki | ogr am of bodyhaﬁ](ﬁp'h“L o : Sbfy'i?ﬁig_noshz ly enployed in order to
achi eve effective resutts. Wien the conpo s of this invention conprise
a conbi nation of a ¢ oynd of 15 for IR ltvand one or nore additional

t her apeutic or prophyl gétic agent, " 1 the conpquhd.and the additional
agent should be present at d%sage | g¢€el's of bet s cop@ut 10 to 100% and

nore preferably between about}, 10 o8@% of the Josage normally

adm ni stered in a nonot hersa
R‘ |{v) \

NaOH then Compound of formula |
H,N-RE ¢oupling

in carrying out the route illustrated in Scheme 1, a suitably protected form of 3-
trifluoroacetamido-4-iodobenzoic acid ii} is reacted with an alkyne I(ii) in the
presence of a metal catalyst {e.g. a palladium metal complex such as PdCL(PPhg),,
10  Pdydbag, Pd(PPhg), and the like), a base (EtsN, DIEA and the like or an inorganic
basic salt including metal carbonates, fluorides and phosphates), and optionally in
the presence of an additional phosphine ligand (triaryl or heteroarylphosphine, dppe,
dppf, dppp and the like). Suitable solvents for this reaction inclitxde DMF, dioxane,
THF, DME, toluene, MeCN, DMA and the like at temperatures ranging from 20 °C to
15 170 °C, or altematively without solvent by heating the componenis together.
Altematively, the cross-coupling reaction can be carried out on a suitably protected
form of 3-amino-4-iodobenzoate and the amino group can be triflucroacetylated in
the subsequent step as described by J.W. Ellingboe et al. (Tel. Lefl. 1997, 38, 7963).
Reaction of the above diarylalkynes Yiii} with an enol triflate under cross-coupling
20 conditions similar to those described above gives after hydrogenation of the douple
bond, indole derivatives I{iv). Enol triflates are known and can be prepared from the
corresponding ketones by following known literature methods (for example,
cyclohexene triflate can be prepared fram cyclohexanone, triflic anhydride and a



When t hese conpounds or their pharmaceutically acceptable salts are

formul ated 20 together with a pharnaceutically acceptable carrier, the
resulting conposition nay be administered in vivo to mammals, such as man,
to inhibit HCV polynmerase or to treat or prevent HCV virus infection. Such
t r eat nent %V"QF‘% be achi eved using the conmpounds of ERFEAPHUIIRt i on in
conbi nation with agents which include, but are not I|imted to:

i mmunonodul atory agents, such as a-, (%7-, or y-interferons; other antiviral
25 agents such as ribavirin, amantadi ne; other inhibitors of HCV NS5B

pol ynerase; inhibitors of other targets in the HCV |life cycle, which

i ncl ude but hnserad qrianigibase suchas| 3, & dislart-bNigb4-gielvipydingg TheS3 pr ot ease, or
internal ri hQ8eaBnMbh bYihe dbebld BdREDligin@ly prEQMPInRUch®PS cdriel ®@#ith The

addi ti onal gnts may be conbi ned %h t.hefconEeopnds 'ﬁf ép‘li i,nvention to
create a si ﬁ% @Q%Q%%%’%'HPWQN’WF YD) fQrRalss oL 26F SAG e dldits 30 may
be separ at eltiye pretaentiest amedhl taalgst faaferdblyadd) paa suiablegovent floweraligbsage form
Met hodol gy a@g&%@yﬂqﬂag@i s I ndol e derivatives or anal ogs according to the
present invention' can g prepared from known nonocyclic aromatic conpounds
by adapt i ng Ftedvwiolioning hydiplveis gbthe esfgeprotesting @RURE "!‘gdﬁ%feé'é‘gféﬂﬁ’bed by J. W

£l | i ngboe ateatloyikdifb-gdrbive 1P onvolBa 1 BrAEBLALIGImER 1R TolHAG/ 01128 7963)
and S. Cacchi et al. (Tet. Left. 1%‘9@%[_3';3, 3815) ,%_bcg%%ene 1, shown bel ow
wher ei n R1, W8 theappreggiatqamipe of oy sRa Sopaenspl d¥ein illustrate how
these pr océcisieearborylic heidadta pinibds HoN-Ff eas pahbesiptishet] usiogpandmd of fornula 1
of thi sy NGRLd Bk S $lBons i ad 670 AT BN Brf TbAC, o, 10 NaCH the

H, N-Rs coupl1ng ;
isobutyl chloroformate and the like, or by activation of the carboxyl group by

conversion to the corresponding acid chioride prior to condensation with an amine.
Any remaining protecting group is removed following this step o give compounds of
formula 1.
'.15 Alternatively, compounds of formula 1 can be prepared by elaboration from a pre-
exisitng indole core by following adaptations of literature procedures as described,
for example, by P. Gharagozioo et al. (Tetrahedron 1996, 52, 10185} or K. Freter (J.
- Org. Chem. 1975, 40, 2525). Sucha methodology is illustrated in Scheme 2:

Scheme 2
e}
Py PN
\ NaOMe or H* |
then H, /Pd cat. R 2(iii)
2(p
R i
1. MeOH / SOCI, COOMe Br, source N COOMe

2 8 /

2 MaH / RIX \ \

(for R® not Hy s ¢ 20
Ay 1.Buli/-78°C !
e RA-B{OH),
2. R,SnCl o
ar ZnCh, RESnf,
catalyst / base
F
a2 R\
W COOMe . N COOMe
q R&=X Res \
M ————————————— . b
\ catalyst f base
M=R.SnorCiZn ] E
. : =) v}

.20 2(vi)



R3 HNC n _CCCMe Conpound of fornula 1 In carrying out the route illustrated
in Schenme 1, a suitably protected formof 3-

trifluoroacetam do-4-iodobenzoic acid I(i) is reacted with an al kyne 1(ii)
in the presence of a netal catalyst (e.g. a palladiumnetal conplex such
as PdC6( PPHBY¥#191410 Pd2dba3, Pd(PPh3)4 and the |ike), aPEASAYEIBN, DI EA
and the like or an inorganic basic salt including netal carbonates,
fluorides and phosphates), and optiona8y in the presence of an.

addi ti onal phosphine ligand (triaryl or heteroaryl phosphi ne, dppe, dppf,
dppp and the like). Suitable solvents for this reaction include DV,

di oxane,  THh,califiy the eduteinestraldei@NSciidvife 2 rdmirieecidly keailabletberrper at ur es rangi ng

~from20 Cto, écg?%gogw ic s 2.\ %tah\sfi«.h%e hd AU 2o RGBS Bl 8O ¢ e

conponent s t the cross coup ng reacti on can be
carried out Bamiga sudl.lghén. iﬁmﬂe@iﬂetﬂ%fé? 1697) igusedian thesstativpPaiRidat e and t he

am no group d b
i niffe gﬁ) %kﬁ%&%ﬁ%&b@hsﬁg@m@r B&.@WR‘EEA gt@}egﬁ as tﬁZC;'bosg

byJWEllln oe e 63
di aryl al kynesond(tlms JSuiiplin ceriitions o afferkthiscandshgalion indide sEBRARASASSUSH
fﬁgdhghgrz S hdThikaAmdta) h P&@ﬁ@eﬁﬁ&@fn@é@%dmbms@ sth@nafsuel afpdoodahat i on of

t d
can be prepa?’&@“o*sr(gﬁgﬁ gﬁ&ﬁé?’@?ﬁﬁ%&? #ﬁj’ K 'Pﬁaﬁggﬂ)’gyw"};ﬁb@m&ﬁq H%\r/]\zvm o
literature michodacidhdempsaiup mnglng;mﬂnoﬁ@ﬁ@maﬁ()r“pf |Adieeatively, g"@ prepared from

cycl ohexanon
87 PCT/ CA02/ gﬁ?&@ Fn n eretPélorg{jjgi!)(r?ljlI @{}%52%&2(8%'0(@@@ §rga||ﬁ§oﬁﬂ@era)/\0 03010141

2, 6- di - t APt - Beidsr bathrAPRPPIRIe Condiions inplyde MixiES AR 87 FUePYe doubl e bond
originally pp ﬁﬁp@ﬁﬁrxc'aeld&teﬁ@érdhﬁe@ﬁin@in@ﬁo@ﬂt&i"md teo d@ydr ogen gas or a

hyd d
P L A il LA

presence of
al kyl 5 al cohaksalkylidgingkoyn mBihnas, itys, indaie hlbmerﬂg?aﬁ@mﬁﬁw‘y’ﬂiﬁds)“@ﬁqa fihe ester

protecting g9LouRy1 ReddibiYdondhiBRs foShtlatd A8 nrogen of an indole derivative are well

15  known to those skilled in the art and include the use of strong bases such as alkali
metal hydrides, hydroxides, amides, alkoxides and alkylmetals, in the 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 R’ is used for
the alkylation of the indole anion. Such electrophilic species include iodides,

20 bromides, chlorides and sulfonate esters {mesylates, tosylate, brosylate or triflate).
Halogenation (usually bromination, but also iodination) of the 2-position of the indole
2(iv) gives 2(v). Suitable halogenating agents include, for example, elemental
bromine, N-bromosuccinimide, pyridine tribromide, dibromohydantoin and the
corresponding iodo derivatives. Suitable solvents for this reaction are inert to

26 reactive halogenating agents and include for example hydrocarbons, chiorinated
hydrocarbons {DC'M, CCly, CHCIL3), ethers (THF, DME, dioxane}), acetic acid, ethyl
acetate, IPA, and mixtures of these solvents. Reaction temperature ranges from —40
°C to 100 °C. A method of choice to carry out the bromination ofindoles as shown in
Scheme 2 was described by L. Chu {Tet. Lett. 1997, 38, 3871).

30 |

' The 2-bromoindole derivatives 2{v) can be converted directly to fully substituted key

intermediates I(v) through a cross-coupling reaction with aryl or heteroaryl boronic
acids, boronate esters or trialkylstannane defivatives. These boron or iin
organometallic species are from commercial sources or can be prepared by

35 standard literature procedures. Cross-coupling with organoboron reagents can be



carboxyi ndol e derivative I(v) is converted to conpounds of fornula | by
coupling wth the appropriate am ne of fornula H2ZN-R6. Condensation of the
6- indol ecarboxylic acid with am nes H2ZN-R6 can be acconpli shed using
standard 10 am de bond form ng reagents such as TBTU, HATU, BOP, Br oP, EDAC,
DCC, i soR 18Kl orof ormate and the like, or by act i vaPEHEABY I Me car boxy!
group by <conversion to the corresponding acid chloride prior to
condensation with an am ne. Any renai%?ng protecting group is renoved
following this step to give conpounds of formula 1. 15 Alternatively,
compounds of fornula 1 can be prepared by el aboration froma pre- exisitng
i ndol e cor e BYadAUE LA™ yaradapt efthryzust crpssieorpling reachprbereriRds thes descri bed,

for exanpl e, lirdsuR. msa@@zd\@meemeajse of d 8ArisAiBe tHotid cHB9E (usadily AP 85) or K
e oo sk A ARG ol | Lo
Pd cat cooMeRr RBCHrnd@daBe CEOHIVRS\ aquesdnorgania bas@spc&@ M3ugBsr010141 88
PCT/ CAO2/ Ql%ssium carbonate or phosphate). The reaction is usually carried out in an
alcoholic solvent (EtOH), DME, toluene, THF and the fike at temperatures rangirig
from 25 °C to 140 °C.
- Cross-coupling with tin reagents can be carried out by any variations of the Stille
cross-coupling reaction reported in the literature. This usually involves the use of a
10 transition metal catalyst (usually Pd®), triary or triheteroaryl phosphine ligands, and
an additive such as an inorganic chloride (e.g. LiCl) or iodide (e.g. Cuf). Suitable
solvents for this reaction include to[dene, DMF, THF, DME and the like at
temperatures ranging from 25 °C to 140 °C. Intermediate i(v) is then converted fo
compounds of formuia 1 as described for Scheme 1.
15 Aliernatively, the 2-bromoindole intermediate 2(v) can be trans-metallated 1o an
organotin species (or organozinc) and used in Stille-lype cross-coupling reactions
under conditions described above, in this case, aromatic and heteroaromatic
halides {chiorides, bromides, iodides) or triflates are used to introduce R2. The
conversion of 2-bromoindole derivatives 2{v) fo the corresponding organotin species
20 2{vi) is carried out via initial low-temperature (usually ~78 ° to ~30 °C) halogen-metal
exchange using an alkyliithium reagent (e.g. nBuli or tert-Buli) or using lithium
metal. The transient 2-lithioindole species is then trapped with a trialkyltin halide
{e.g. nBugSnCl or MesSnCl). Altematively, the lithioindole intermediate can be
trapped with zinc chloride to form the corresponding organozincate which can also
25 undergo transition metal-catalyzed-cross-coupling with aromatic and heteroaromatic
halides or triflates as described, for example, by M. Rowley {J. Med. Chem. 2001,
44, 1603).

The present invention also encompasses compounds of formula 1 where the

30  carboxylic group is in the 5-position of the indole system. The synthesis of such
compounds is based on adaptation of literature procedures and is depicted in
Scheme 3:



In carrying the route illustrated in Scheme 2, comercially avail able 6-
i ndol ecarboxylic acid 2(i), which can al so be prepared according to the
met hod of S. Kamya et at. (Chem Pharm Bull. 1995, 43, 1692) is used as
the starting material. The indole 2(i) is reacted with a ketone 2(11)
under basi¥OB8Y18%itdi c al dol -type 5 conditions. Suitabl ePEBItddYII1828s t O
affect this condensation include strong bases such as alkali netal
hydr oxi des, al koxi des and hydrides in 9@l vents such as | ower alkyl
al cohols (MeOH, EtOH, terl BuOH etc.), THF, dioxane, DMF, DVSO, DMA and the
| i ke at reaction tenperature ranging from-20 Cto 120 C. Alternatively,
the condensation can be carried ouScheweB acid conditions using organic or
m neral 10 acids ormpth. Appropriate conditions include m xtures of AcCH
and aqueous phosphgri c, acfid—at t8nper at Uhes rangiCBgEtfrom 15Cto 120 C
Fol | owi ng protectigonzegf the c&8fboxylic acii~gfowy 1n the formof an ester
(usually | ower al usi,;}gégma%ml'netﬁo \ i ndol e nitrogen.can be _
al kylated with R3 i desired. *Reaction cahdi tYons to al kyl ate the nitrogen
of an indole derivatdare are well 15 known t o*tthose skilled in the art and
include the use of ®trong bages such as alkali netal hydrides, hydroxides,
am des, al koxides and al kyl matals, in égpe appropfzate sol vent (such as
THF, di oxane, DME, MF, MgCN are hgl s and hce§o%8t  tenperatures
rangi ng from-78 C.to 140C KA ctro(rﬂ;—l-’r'c A is used for the
al kyl ati on of the indole ani (j‘h SGch el eotrophilig¥speti es include iodides,
20 broni des, chlorides and dul Bopate esters (nesyl ag@s, tosylate, brosylate
or Inflate). Halogenation (usually brom nation, but also iodination) of
the 2-position of the indole 2(iv) gives 2(v). Suitable hal ogenating
agents include, for—exanmpl ecopb@iBtAda; brom ne, N bronosuccini m de,
pyridine tribrom de, «tiitgr onohydant oin and the correspondi ng i odo
derivatives. Suitable solvents for this reaction are inert to 25 reactive
hal ogenati ng agents and i nclude for exanpl e hydrocarbons, chlorinated
hydr ocar bongnf 9 qtihe sypipgtiragute Busiied ip PopemeReethil AeglaBido-3acet i ¢ aci d,
et hyl ?(Bat addopenZdAte 3) dndbrgdesd mesal ﬁéta@ilfﬁ@oﬁgio\aﬁlmg&vﬁh%wmﬂh enperature
ranges from - 4Q to 1 A nmetho choi ce,.t o carry ,out e
br oni nat i on %F alzrid'g\sggsjng’ge%iW@ﬁ'efaﬁbo g e%é'%c%dé"gtﬁ?gﬁd%%ﬁ'oﬂftfﬁ. Chu (Tet.
Lett. 1997, pB8ed@8Titjcrib8dbyThcBiebrhbetml.(Tflel boftl 4897 38, 280%). Jhw )ndolen be
converted di : ol it o nﬁq[# s t hrough a
cross- coupl idﬁﬁ%{é%% '?(})%M\%\ﬂl %"ﬁ’ﬁ%?‘)?}f"l‘ @FE%g'tvg%eé‘ard§'{ab@%r on r@ﬁp%%g%é@,

sulfonate esters) under the action of a base such as alkali metal hydroxides,

10 fiuorides, hydrides amides, alkylfithium, phosphabases and the like, to give 3(iv). -
Suitable soivents for this aligylation include DMF, DMA, DMSO, MeCN, THF,
dioxane, DME and the like. Foilowing saponification of the ester group with an
alkaline solution, the resulting 5-indolecarboxylic acid derivative 3(v) is coupled to
HzN-R® using an amide bond forming reagent as described previously {Scheme 1),

15  tio give compounds of formula i.

EXAMPLES

The present invention is illustrated in further detail by the following non-limiting

20 . examples. All reactions wére performed in a nitrogen or argon atmosphere.
Temperatures are given in degrees Celsius. Flash chrdmatography was performed
on silica gel. Solution percentages or ratios express a volume to volume '
relationship, unless stated otherwise. Mass spectral analyses were recorded using
eleclrospray mass specirometry. Abbreviations or symbols used herein include;



aci.ds, boronate esters or trial kylstannane derivatives. These boron or tin
organonetal lic species are from commercial sources or can be prepared by 35
standard literature procedures. Cross-coupling with organoboron reagents
can be WO 03/010141 PCT/ CA02/01128 89 carried out by any variations of the
Suzuki cr d%¥@0¥BEILi ng reaction reported in the |iterat8BCECATMNIESsual |y

i nvolves the use of a transition nmetal catalyst (usually Pd), triaryl or
tri heteroaryl phosphine |igands, an add®tive such as an inorganic chloride
(e.g. LiCl), and a base (usually an aqueous i norganic base such as sodi um
or 5 potassium carbonate or phosphate). The reaction is usually carried out
i n an al cohblEAcdisoprogidtiyldibiG)) , DVE, tol uene, THE and the |ike at

t enper at ures i .10 140 C. Cross-coupling with tin reagents
can be carri%’gﬁg%{&gne‘ayrllé?%éﬁrg{r{ebns of the Stille «cross-coupling reaction
reported in @Mﬁoﬁhﬁ‘é%ﬂﬁ‘ﬂ%@.‘jeﬁhi s usually involves the use of a 10
transition netigl N Satimbiaforbarsgal |y Pd), triaryl or triheteroaryl phosphine
i gands, and_a a}_ddi tive such as an inorganic chloride (e.g. LiCl) or

i odi de: (e?g.E'(fE}W'. Suitable solvents for this reaction include toluene,
DVMF, THF, DMBCa#oceththecdtatie at tenperatures ranging from25 Cto 140 C

I nt er medi at egd V)i, 5. n converted to conpounds of formula 1 as descri bed
for Schene 1?%‘5&%')@?%%%2ti vely, the 2-bronoindole internediate 2(v) can be
t rans- net al | AP high perormsngaitd #rapaes @i or or ganozi nc) and used in
Stille-type pr.@sprop@upl i ng reactions wunder conditions described above. In
this case al{no_natt'@ﬁ_ and heteroaromatic halides (chlorides, brom des,

i odi des) Sr ¥PiT9es are used to introduce R2. The conversion of

2- br onoi ndol ideddrMetharioes 2(v) to the correspondi ng organotin species 20
2(vi) is Carlfﬂ!a@ld:é%%ni\’rilé initial lowtenperature (usually -78 to -30 C

hal ogen- net a exchange using an alkyllithiumreagent (e.g. nBuLi or tent
BuLi) or usif@PPethi um iretal. The transient 2-1ithioindole species is then
trapped wi t hyee:tiid-wdrdeyEDiTa; hal i de  (e.g. nBu3SnCl or Me3Snd).

chi or a0 Taerit sebrriseorar e rEERed RuaP R b RS, 2" under go

transition netAltifoetatsfizaddrr oss-coupling with aromatic and heteroaromatic
gggll,desllg,r E-E%:%mmggéﬁggﬁwdhg)‘gd, for exanple, by M Rowey (J. Med. Chem

THF: tetrahydrofuran;
MS (ES): electrospray mass spectrometry;

20 PFU: plague forming units;
DEPC: diethyl pyrocarbonate;
DTT: dithiothreitol
EDTA: ethylenediaminetetraacetate
HATU: O-(7-azabenzotriazol-1-yl)-N,N,N/, N-tetramethyluronium

25  hexafluorophosphate ,
BOP: benzotriazole-1 -yloxy-fris (dimethylamino)phosphonium hexafluorophosphate
EDAGC: see ECD
DCC: 1,3-Dicyclohexyi carbodiimide
HOBt: 1-Hydroxybenzotriazole

- 30 ES*: electro spray (positive ionization)
ES™ electro spray-(negative ionization)
DCM: dichloromethane
- TBME: tert-butyimethyl ether

TLC: thin tayer chromatography

35 AcOH:aceticacid



The present invention al so enconpasses conpounds of forrmula 1 where the 30
carboxylic group is in the 5-position of the indole system The synthesis

- of such conpounds is based on adaptation of literature procedures and is
depicted in Scherme 3: WO 03/010141 COCEt 3(i) R X base H2N-Rs coupling R3
R3  3(11) YWBLHBPbh3)2 / cul 90 Scheme 3 3 COOEt NaOH CBEECA®/MB&pound of
formula I PCT/ CA02/ 01128 COOH I n carrylhg out the synthetic route 7
illustrated in Schene 3, ethyl 4-acet do-3 5 i odobenzoate 3(i) undergoes
nmetal catal yzed cross-coupling with an alkyne 3(i) to give a

2, 3-di subst Ieéﬁt ed- 5-i ndol ecarboxyl ate 3(iii) according to an adaptation of
a procedur FHEsEPWEd by A Bedeschi et al. (Tet. Lett. 1997, 38, 2307).
The i ndol e ORikityatihaeicpdd5.4 Dlundetheme al kyl ated on nitrogen with

el ectrophili 3 | des, sulfonate esters) under the action of a
o e b ABRchbRl

base such as al'ka droxi des, 10 fluorides, hydrides.am des,
al kyl | i t hi urRbzpteskqbeadyipxecarbeny! the |i ke, to give 3(iv). Suitable solvents
for this sal kytbat isepropdifel ude DMF, DVA, DMBO, MeCN, THF,

NMP: N-methylpyrrolidone _
EDC: 1-(3-dimethylaminopropyl)-3-ethyl carbodiimide hydrochloride
RNAsin: A ribonuclease inhibitor marketed by Promega Corporation
Tris: 2-amino-2-hydroxymethyl-1,3-propanediol

10 UMP: uridine 5-monophosphate
UTP: uridine 5-triphosphate
IPA: isopropyl acetate

Examples 1-45 illustrate methods of synthesis of representative compounds of this
15 invention.

EXamPLE 1
HN COOH HN COOMe c\f
:@r —_— L. S ¥ COOMe
I MeOH/SOCI, | reflux ﬁ
Q/

.
PACL(PPh,),
EtN

Pd(PPh.}, / K,CO,

H
COOH
H COOMe Q N
N
_ N\ O LH,/Pdcat. |
I ' 2. NaOH then HCI .

Methyl 3-amino-4-iodobenzoate:
3-Amino-4-iodobenzoic acid (13.35 g, 50.8 mmol} was added to MeOH (150ml) and
SOCI; (4.8 ml., 65.8 mmol, 1.3 equivaleht); was added. The mixiure was refluxed for

20



di oxane, DME and the |ike. Follow ng saponification of the ester group with
an al kaline solution, the resulting 5-indol ecarboxylic acid derivative
3(v) is coupled to H2N-R6 using an ami de bond form ng reagent as descri bed
previ ousl Schene 1), 15 to give conpounds of fornula I|. EXAVPLES The

present | PYI®H is illustrated in further detail by tRETCAMVGENg
non-limting - 20 . exanples. All reactjons were performed in a nitrogen or
argon at nosphere. Tenperatures are gi in degrees Celsius. Flash

chr omat ogr aphy was performed on silica gel. Solution percentages or ratios
express a volu 5]0 vol ume relationship, unless stated otherw se. Mss
spectral ana‘?%‘é%t Gyt werademerer Hider Edueed RiSpIus Fhesssidyrowasioonet ry.

Abbr evi at i onevaporaiey thed smerswith MeOR iand b il dsuo\¥B. 9136)010141 91

PCT/ CA02/ 01128 DI EA: dii sopropyl et hyl am ne;  OVAP:

4- (di met hyl am no) pyri di ne; DMSO. di met hyl sul f oxi de; DMF:

N, N- di net hyl M@th%&lﬂeoroaseﬁmld@##gd@eao@m: ethyl acetate; FEt20: diethyl

et her; HPL},C Tﬂyegh oY ok fa) ropyl 10 Me:
et hyl 4 hanf‘;| AR ot b2 Ao ey o 06
tris-bor at e- 'EB'F‘ﬂ fEﬁiBL 104 mmol) was added The dark purpie solution was

2-(it- FbenzataHUXadoJrerﬂngtJ Woldtilds Nerd‘ﬂembﬂidﬁﬂﬂ&t@biudéﬁ(ﬁ’éédﬁibtaﬁ& kil rbdi@eobor at e;

;rgf‘r a:])r/ld]; l()?%é%ﬁ)%?éed(ihr%ﬁéh a shorfA‘Aéd otf 51hca ge Lr:s?i?gcﬁéh as el @Ag ' he des:redHF

product was obtained as a pink solid (13.81 g).

10
4-Phenylethynyl-3-(2,2,2-triflucro-ethanoylamino)-benzoic acid methyl ester:
The iodide from above (0.742 g, 2 mmol), phenylacetylene (0.37 mL, 3.9 mmol, 1.7
equivalent) and Et:N (6 mL) were charged in a dry flask under argon. PdCL(PPh,),
(0.241 g, 0.3 mmol) was added and the mixture was stirred at room temperéture until
judged complete by HPLC analysis (~5h). The reaction mixture was concentrated to

15 half volume under reduced pressure and diluted with water (80 mL). The mixiure |
was extracted with EtOAc (3 x 100 mL) and the organic extract washed with 5% HCI
(160 mL}, afier (100 mL) and brine (40 mL). After drying over MgSO,, the residue '
was putified by flash chromatography using 20% EtOAc — hexane as eluent to give
the desired cross-coupled alkyne as a tan solid (0.442 g).

20

Methyl 3-(cyclohexenyl)-2-phenylindole 6-carboxylate:
A flame-dried flask was charged with finely powdered anhydrous K,COj, {(0.153 g, 1.1
mimolj and the alkyne derivative from above (0.390 g, 1.1 mmol). Dry DMF (4 mL)
was added and the suspension degassed with a stream of argon. The enol triflate

25 derived from cyclohexanone, prepared following the procedure described- by AG.
Martinez, M. Hanack et al. (J. Heterocyclic Chem. 1988, 25, 1237 or equivalent
methods described in the literature, (0.802 g, 3.3 mmol, 3 equivalents) was added
followed by Pd(PPhs)4 (0.086 g, 0.07 mmoi) and the mixture was stirred for 8 h at
room temperature. DMF was removed under vacuum and the residue purified by

30 flash chromatography using DCM as eluent (0.260 g).

Methyl 3-cyclohexyl-2-phenylindole-6-carboxylate:
The material from above was hydrogenated {1 atm H, g';as) over 20% Pd(OH), in the
usual manner, using MeOH as solvent. The desired cyclohexane indole was



M5 (ES): el ectrospray mass spectronetry; 20 PFU. plaque formng units;
DEPC. diethyl pyrocarbonate; DTT: dithiothreitol EDTA:

et hyl enedi am netetraacetate HATU. O (7-azabenzotriazol-1-yl)-N, N, N,

N -tetranmeth Iu ron| um 25 hexaf| uorophosphate BOP: '
benzot ri azo? &Y% oxy- t ri s(di net hyl ani no) phosphoni um heX&FCa¢¥Bosphat e
EDAC. see ECD DCC 1, 3-Di cycl ohexyl ailgodl I mde HOBt:

1- Hydr oxybenzotri azol e 30 ES: el ectro ray (positive ionization) ES :
el ectro spray (negative | on| zation) DCM dichl oronmet hane TBME:

tert-butyl ne thin | ayer chromatography 35 AcOH acetic
acid WO 03/ di‘g%a‘iaéﬁﬁ ﬁﬂ%‘*@ EtOH ethanol DBU 1,
8- di azabi cycl o[ 5. 4. 0] under - 7- ene tert-butyl oxycarbonyl Cbz:

bob | o | NMP: N net hyl lid EDC:
(iaz SOd?Pré%/hy?%H‘n&% Q%lhf??’%g'fge%—'farg @ dAPC?hode hydrocmaor?/dgy”R&A; (r)]neA

ri bonucl easeltierngthyl Pﬁiﬁf froay #mve (0. 154 ROdSagolDeapefiatedanemnfhiis a
2-am no- 2- hYidsOysTRIdH 13 k) BREAINEBHAL mh uweomggaéee%@g ggs pagnophosphat e

UTP: uridine 5 -trip A 1soprop ace es 1-45
i |l ustrat®e rFk?PWBE'd’Sasosf‘o‘g@W HELE %”WS'%‘ ebt?Pé {pchloirom Eﬁi‘ﬂﬁﬁﬁi‘l‘f&ﬁgf‘bﬁct @i s

ml.) was added followed by AcOH to pH 7. MeOH was removed under reduced

pressure, water (50 mb) was added and the product extracted with EiOAc. The

exiract was washed with water an brine, and dried (MgSO,). Removal of volatiles

under reduced pressure gave the fitle indole carboxylic acid as a light-orange solid
10 (0.149 g). ‘

Fo'ilowirig the same procedure but using 2-ethynylpyridine instead of
phenylacetylene, 3-cyclohexane-2-(2-pyridyl)indole-6-carboxylic acid was obtained.

15  EXAMPLE 2:
H
coom
1. NaOMe N Olde
MeOH / ref!ux Y

H CooH
@ 2. MeOH/SOCI, I
H

COOMe N COOMe
1L.H, (1 atm) pyridine tribromide Br—\
20% Pd{OH), - C THF - CHCI, /0 °C
THF - MeOH ’
2. MEOH/SOCI N

3-Cyclohexenyl-6-indole carboxylic acid:

A 12 L round-bottomed flask was equipped with a reflux condenser and a
mechanical stirrer, and the system was purged with nitrogen gas. 6-Indole

20 carboxylic acid (300.00 g, 1.86 mole, 3 equivalenis) was charged into the flask,
followed by MeOH (5.5 L). After stirring for 10 min at room temperature,
cyclohexanone (579 mlL, 5.58 mole} was added. Methanolic sodium methoxide
(25% wiw, 2.6 L, 11.37 mole, 6.1 equivalents) was added in portions over 10 min.
The mixture was then refluxed for 48 h. After cooling to room temperature, water (4



15 invention. EXAMPLE 1 H3N~~, OOOH HZN , COOMe McOH / SCC12 PdCl3(PPh3)z
Et3N- 20 COOMe 1. H, / Pd cat. 2. NaOH then MCI TFAA COOVe COON COOwWe

Met hyl 3-am no- 4i odobenzoat e: 3- Am no-4-i odobenzoic acid (13.35 g, 50.8
mol ) was added to MeCH (150nL) and SOC12 (4.8 mL, 65.8 nmmol, 1.3

equi val entYOR& Y dded. The mixture was refluxed for OTt PEHCARMEIN / K3CO3
WO 03/010141 PCT/ CA02/ 01128 93 3 h and _then volatiles were renoved under
reduced pressure. The residue was co- %@aporat ed three times with MeOH and
dried in vacuo (15.23 g). Methyl 3-trifluoroacetarnido-4-iodobenzoate: The
aniline derivative fromabove (14.53 g, 52 mmol ) was _di ssolved in DCM (200
m) and TFAALWES added amhmethio) rampyeddriien redyerd pigsskrep JivpIresidddl uti on was
ref!gxed OV e&dliehd %ﬁé?ﬁ%é bﬁ&:fié’hﬁtﬁ%HVﬂﬂ‘W &fﬂ?élﬂféf&_rd Hcﬂ(iulczg. phssé?dartiagandlthet
resi due was_pass rqugh a shor cof silic el us as el uent.
The. desi red *PRALETRARE dat rRee0 by AR wSsban i iier 4% e tieer

4- Phenyl et hyvacuwd-af 80 ;. ZHherdebiretoryololedanam dgrivativenegs-dbainedias adeigs soiid hy|
ester:’ ITQe l;‘gqlbgemt)%%@bove (0.742 g, 2 mmot), phenyl acetylene (0.37 i,
3.9 mol, 1. ' _ '

3-Cyclohexyl-6-indole carboxylic acid:

The unsaturated derivative from above was hydrogenated for 20 h under 55 psi

hydrogen gas pressure over 20% Pd(OH)glc (10.25 g) using 1:1 THF —MeQH (2.5

L) as solvent. After filtration of the catalyst, volatiles were removed under reduced
10  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).

Methyl 3-cyclohexyl-6-indole carboxylate:

A 5 L three-necked flask was equipped with a reflux condenser and a mechanical
15  stirrer, and the system was purged w1th 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 chioride { 5 mL, 0.0685 mole, 0.05 equivalent) was added

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
20 that was washed with hexane and dried under vacuum (279.6 g, 88% yield).

Methyl-2-bromo-3-cyclohexyl-6-indole carboxylate:
Adapting the procedure of L. Chu (Tet. L:a'h‘. 1997, 38, 3871) methyl 3-cyclohexyl-6-
indole carboxylate (4.65 g, 18.07 mmol) was dissolved in a mixture of THF (80 mL)

25 and CHCGl; (80 mL). The solution was cooled in an ice bath and pyridinium bromide
perbromide (pyridine tribromide, 7.22 g, 22.6 mmol, 1.25 equivalent) was added.
After stirring for 1.5 h at 0 °C, the reaction was judged complete by TLC. It was .
diluted with CHCI, (200 mL}, washed with 1M NaHSO; (2 x 50 mL), saturated
aqueous NaHCO; (2 x 50 mL) and brine (50 mL). Aiter drying over Na,S0O,, the

30  solvent was removed under reduced pressure and the residue crystallized from
TBME — hexane. The desired 2-bromoindole dersivative was collected by filtration,
washed with hexane and dried (3.45 g). Evaporation of mother liquors gave ared
solid that was purified by flash chromatography using 15% EtOAc in hexane yielding
an additional 3.62 g of pure material. FTotal yield was 5.17 g (85% yield).



equi valent) and Et3N (6 nL) were charged in a dry flask under argon.

PdCl 2(PPh3)2 (0.241 g, 0.3 nmml) was added and the m xture was stirred at
roomtenperature until judged conplete by HPLC analysis (-5 h). The
reaction mxture was concentrated to 15 halt vol une under reduced pressure
and di | ut O %hater (80 nL). The nmixture was extracPEHCMY¥MIE: OAc (3 x
100 nm.) and the organic extract washed wth 5% HCI (100 nlL), after (100
m.) and brine (40 nlL). After drying oveh MySOH4, the residue was purified
by flash chromat ography using 20% Et CAc - hexane as eluent to give the
desired cross-coupled al kyne as a tan solid (0.442, g). 20 Mt hyl

3-(cycl ohexenyl )-2 phenylindol e 6-carboxylate: A flane-dried flask was
charged wi t hesupred 3¢ povvdered anhydr ous KZCCB (0 153 g, 1 1 rrm)l) and the
al kyne derivative fro g z 8 4_ m.) was added
and t he suspBHEYRresE ﬁ é’ﬁ"ﬁ YFugt & ?%'ﬁ?Hpﬂngfﬁﬂﬁa" ﬂ%te@‘i'ﬁf’b?’ﬂ"f"l ate 25
derived fr onaddscivith2beomoindolpidefies@si ol | om ng t he procedure descri bed by

G i MRl Bl A o AR S, 1277
equi val ent s)bromaindgiRgetich aoihe one dessyibetio BRIGA2 68 D@ﬁerg)rm@d esingvanyl ) and t he
m xture ves valiktioh€6r thdSiafdid Aletal-EANPJIHIBAE BbsY-Eou I%M:re%§ gmoved under

vacuum and the re | ash chronato ra usi ng DCM as

el uent (0.266° )begwgi?%vg’aéur‘é%‘f‘ﬂﬂéﬁvmimﬁw Iedh ighe 28- g‘i’é’ﬂ%&’/{‘%\te The
mat eri al fr ecxaapblesevess illugtlite gected pdedst and MnbR-ligamy. over 20% Pd(OH)2 in the
usual manner, using MeOH as sol vent. The desired cycl ohexane i ndole was WO
03/ 010141 PCT/ CA02/ 01128 94 isolated after filtration of the catalyst.

3- Oyt ohexy| ZCyeheyythtisar-361-tHrindolsbicortmayit acldhmetpt legter-est er from above
(0.154 g4 0.15 mmol ) was refluxed overnight in a mxture of McOH (10 nL)
and 2N NaOH (6 L) until conplete hydrolysis had 5 occurred as shown by
HPLC anal ysis. After cooling to. t cabmee, 2N HCl (5 nlL) was added
foll owed by AcOHto pH 7. M d under reduced pressure, water
(50 nmL.) was added and the pr odt ed with Et OAc. The extract was
washed with water an brine, and driéd (MySO4). Renoval of volatiles

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,CO; solution (66 mL, 66
mimol) was added and the mixture was degassed with argon for 45 min. Pd(PPhy)s
(3.06 g, 2.65 mmol, 0.1 equivalent) was added and the mixture stirred ovemnight at
75-85 °C under argon. Volatiles were removed under reduced pressure and the

20 residue re-dissolved in EtOAc (500 mL). The solution was washed with water,

) saturated NaHCO; (100 mlL) and brine (100 mL). After diying over a mixture of
MgSO0, and decolorizing charcoal, the mixture was filtered and concentrated under
reduced pressure. The residual oil was triturated with a mixtljre of TBME (20 mL)
and hexane (40 mL}, cooled in ice and the precipitated solid collected by filtration,

25 washed with cold 25% TBME in hexane, and dried (3.09 g). The ﬁl_trate 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-furyi)indole of example 3 was 8.25 g.



under reduced pressure gave the title indole carboxylic acid as a

|l i ght-orange solid 10 (0.149 g). Follow ng the sanme procedure but using
2-ethynyl pyridine instead of phenyl acetyl ene, '
3-cyc|ohexane-2-§2-pyridy|)indole-6-carboxy|ic acid was obtained. 15
EXAMPLE 2:% Y Hz (1 atm)  20% Pd(OH)2 - C THE - REBHAROIBOH SOCI Z
COO Me pyridine tribromde THE-C 3-C%§iohexenyl-6-indole car boxylic acid:
A 12 L round-bottomed flask was equi pp @ with a reflux condenser and a
mechani cal stirrer, and the systemwas purged with nitrogen gas. 6-1ndole
20 carboxylic acid (300.00 g, 1.86 nole, 3 equivalents) was charged into
the flask, followed by MeOH (5.5 L). After stirring for 10 mn at room

t enper at ur e, ExagpeE #hexanone (579 nlL, 5.58. nole) was added. Methanolic

sodi um nmet hoxi de (25%ww, 2.6 L, 11.37 nole, 6.1 equivalents) was added
in portions over 10 min. The mxture was then refluxed for 48 h. After
cooling to room tenperature, water (4 WO 03/ 0m9141 95 PCT/ CA02/01128 L) was
added and net hanol renonedypdeOMeeduced pr essiNeg h&O0PBsi dual aqueous
phase was acidified toQp i th cowlgemér at ed Cl 1.2 Q The resulting
yel | owi sh precipitate we | ecte iTtratijon ashed wi th water and
dried under vacuum 0 C. The desired cyc
obt ai ned as a bei ge d 5 (451.0g, 100% fl) . 3- Cycl ohexyl -6-indol e
carboxylic acid: The “wnSaturated derivat|ve m above was hydrogenated for
20 h under 55 psi hydrogen gas pressure;i?ver 20%dpd(OH) 2/ C (10. 25 g)

using 1:1 THE - MeQOH (2. 9:4ine tribromide B N

o

THF - CHCL /0 °C

Methyl 3-cyclohexyl-1-methyl-6-indole carboxylate:
Methyl 3-cyclohexyl-6-indole carboxylate from example 2 (150.00 g, 0.583 mole) was
charged into a 3 L three-necked flask equipped with a mechanicat stirrer and purged
with nitrogen gas. DMF (1 L) was added and the soiution was cooled in an ice-bath.
10 NaH (60% oil dispersion, 30.35 g, 0.759 mole, 1.3 equivalent) was added in small
portions (15 min) and the mixiure was stirred for 1 h in the cold. lodomsthane (54.5
mi., 0.876 mole, 1.5 equivalent} was added in small portions, maintaining an internal
temperature between 5~ 10 °C. The reaction mixture was then stirred overnight at
room temperature. The reaction was quenched by pouring into ice-water (3 L),
15 resulting in the formation of a cream-colored precipitate. The material was collected
by filiration, washed with water and dried in vac;uum at 45 °C (137.3 g, 86% vield).

Methyl 2-bromo-3-cyclohexyl-1-methyl-6-indole carboxylate: _
“The 1-methy!indolé derivative from above (136.40 g, 0.503 mole) was charged info a
20 5L three-necked flask eguipped with a mechanical stirrer and purged with nitrogen
gas. CHCl; (750 mL) and THF (750 ml) were added and the solution was cooled to
0 °C: Pyridine tribromide (pyridinium bromide perbromide, 185.13 g, 0.579 mole,
1.15 equivalent) was added iri small portions and the mixture was stirred fort hat 0.
°C. The solvent was removed under reduced pressure at room temperature and the
25 residue dissolved in EtOAc (3 1). The solution was washed with water and brine, -
dried (decolourising charcoal / MgS0O,) and concentrated under reduced pressure.



?

L) as solvent. After filtration of the catalyst, volatiles were renoved
under reduced 10 pressure and the residue was triturated wth hexane. The
bei ge solid was collected by filtration, washed with hexane and dri ed
under vacuum (356.4 g, 78%yield). Methyl 3-cycl ohexyl -6-indol e carboxyl at e:
A5 L thr EOAREUREY fl ask was equipped with a refiux con8EHEAVZURE a
mechani cal 15 stirrer, and the systemwas purged with nitrogen gas. The

i ndol e carboxylic acid from above (309300‘9, 1.233 nole) was charged into
the flask and suspended in MOH (2 L). Thionyl chloride (5 nL, 0.0685
mol e, 0.05 equival ent) was added dropw se and the m xture was refluxed for
48 h. Vol at i Fesreqidvewpesrsparredit EBMEasd healed iorads’Curide aisbensien wassi due was

t riOI t gr at Sd V\A'atbﬂ@d examet i g?g@ﬁgge@totggi&me%gam%r&WSMé pMRsHGEsW th hexane
an rie un r vacu . 0.YI . .
Met hyl - 2- br oﬁ‘@-e%@‘i%ﬁg#%ﬂyﬁ-“@? i%iﬁﬁ%ﬁdé”'%'m%daq@q ISR G438 "$focedur e of

L. Chu (Tet.vitldfit. 1997, 38, 3871) nethyl 3-cycl ohexyl-6- indole
carboxyl age (4.65 g, 18.07 mmol) was dissolved in a mxture of THE (80 ni)
25 and CHClI 3 (80 nmL). The solution was cooled in an ice bath and pyridi nium
broni de per bEXMWPHES{ pyridine tribromde, 7.22 g, 22.6 mwol, 1.25

equi val ent) oRSXEhethyMitiltyistanhbryl3 HiiRdo i a&id nety .tion was
{Udged compl oraofeTre yPuilyBlahhinyah vft'%ﬁ%ﬁ%‘ﬁé&?g%‘gdm), e with 1M
NaHSO3 (2 x50 nl), saturated aqueous NaHCO3 (2 x 50 nlL) and brine (50 ni).
After drying over Na2SO4, the 30 sofevent was renoved under reduced pressure
and the residue crystallized from TBM he8Qite. The desired 2-bronoi ndol e
derivative was collected by fi 8BSy "Qnshed wi th hexane and dried (3.45
g). Evaporation of nother liquors gaye ared solid that was purified by
flash chromat ography using 15% Et Q&c\i n hexane .yielding an additional 3.62
g of pure material. Total yield .17 g (85%yield). WO 03/010141

PCT/ CA02/ 01128 96 EXAMPLE 3: Ceneral”. procedure for the Suzuki ,
cross-coupling of aryl and heteroaryl boronic acids with 2-bronoi ndole
derivati yges: = Lg. Af ' 1C . I c, acid or
ester de!‘?va?ﬁtgéﬁ%ﬁﬁggéﬁg?‘%%%m% %ﬁ%i@%ﬁgﬁg’ﬁ%diggé' %&lnﬁj@fj i n exanpl e
2 can be per Vit U@L and regeiptionwanedoladi tonss ¥3 undesas agariaimespheral A cat al yzed

Suzuki  cr 0s Ssof@bPbi HEULT iR AEdrRT1.89, 6.90 mL, 9.64 mmol, 1.25 equivalent) was added
dropwise over 15 min and stirring at low temperature was continued for 75 min. To

the resuliing suspension was added nBu;SnCl (2.93 mL, 10.8 mmol, 1.4 equivalent)
15 - over 5 min. The suspension dissolved and the solution was stirred for 1 h at ~78 °C.

The reaction mixture was warmed fo room temperature and THF removed under

reduced pressure. The residue was dissolved in TBME (150 mL), washed with 11

~ brine — water and dried over MgS80,. The material was purified by chromatography

on silica get that was previcusly deactivated by mixing with a solution of 5% Et;N in
20 hexane. The same solvent was used as eluent for the chromatography. The title

stannane was isolated as a yellow oif (3.42 g, 79 % vield).

EXAMPLE 6:
General procedure for Stille cross-coupling of the 2-stannane indole of
25 example 5 with aromatic/heteroaromatic halides:
Cross-coupling of aromatic/heteroaromatic halides or pseudohalides (preferably
“bromides, iodides and triflates) with the stannane derivative of example 5 can be
performed using any variations of the standard metal-catalyzed Stille cross-coupling
reaction as described in the literature. The following example serves to illustrate r
30 such a process.



described in the literature and well known to those skilled in the art. The
followng exanple serves to illustrate such a process and is non-limting.
3- Cyc%exyl - 2-furan- 3-yl - 1Hi ndol e- 6-carboxylic acid nmethyl ester: 10 COOwe
The 2-bronoindol e of exanple 2 (8.92 g, 26.5 nmol), 3-furanboronic acid
(B.P.  Roj(x®/04814h| . J. Heterocycl. Chem 1975, 12, 195PCUCABAE2839 79
mmol, 1.5 15 equivalent) and LiCl (2.25 g, 53 mmol, 2 equivalents) were
dissolved in a mixture of EtOH (100 n®9 and tol uene (100 nL). A 1M aqueous
Na2CO3 solution (66 nL, 66 mmol) was added and the m xture was. degassed
with argon for 45 mn. Pd(PPIb)4 (3.06 g, 2.65 mml, 0.1 equivalent) was
added and the m xture stirred overnight at 75-85 C under argon. Vol atiles
ver e renveds-gpsiBhetydnsl RS RIH-Sy R M-t dife-6.8arb6 d ed in

Et OAc” (500 nl) .pg;?'he)ﬁ?ol ution ngv\gs Wagﬁed W th m{be?}’%étﬁfg’tyggé}kgHm (100
"nmL) and brine (100 m.). After drying over a mxture of -MgSH and

decol ori zing charcoal, the m xture was filtered and concentrated under
reduced pressure. The residual /80| was i 10P@Med with a mixture of TBME
(20 m.) and hexane (40 nL), ek ¢ and the precipitated solid
collected by filtration, 25 wastiéid w col d 25% TBME i n hexane, and dried
(3.09 g). The filtrate and washings\fromthe above trituration were

conbi ned, concentrated and purifi dd fl ash chronmat ography using 10-25%
Et OAc in hexane to give an additional 4.36 g of product. The total yield
of the 25(3-furyl)indole of exanple 3 was 8 25 g WO 03/010141

PCT/ CA02/ 01128 LE 4. 000 pyridine tribromde THE -
CHC13 10 C é%eé?avaawe Syaiva otsxamg %4219’ ﬁé’tfPfW'l‘Ba% derotvad BPMBLIA at.e:

mib) and Cul (0.116 g, 0.61 mmol, 0.1 equivalent), LiCl (0.517 g, 12.21 mmol, 2

equivalent), triphenylphosphine (0.320 g, 1.22 mmol, 0.2 equivalent) and 2-

bromopyridine (0.757 mL, 7.94 mmol, 1.3 equivalent) were added. The solution was

10 degassed with a stream of argon {30 min) and Pd(PPh),-(0.352 g, 0.31 mmol, 0.05
equivalent) was added. After purging with argon for an additional 10 min, the
solution was heated and stirred at 100 °C overnight under argon. The DMF was
then removed under vacuum and the residue dissolved in EtOAc (150 mL). The
solution was washed with 1N NaOH (25 mL) and brine (25 mL) and dried over

15 MgSOy. The solvent was removed under reduced pressure and the residue purified
by flash chromatography eluting with CHC; then 5-10% EtQAc in CHCl; (1.616 g,
71% yield). '

EXAMPLE 7:
General procedure for Stille cross-coupling of 2-bromoindoles with aryl or
heteroarylstannanes:

20  3-Cyclohexyl-1-methyl-2-pyridin-2-yi-1 H-indole-B—carboxylic acid methyl estér:

\N COOMe N COOMe
B PdClz(PPh )
@th‘lea + N\ O >
S THFI reflux

- The 2-bromoindole derivative of example 4 (0.150 g, 0.428 mmol) and 2-
trimethylstannylthiophene (S.F. Thames et al. J. Organometal. Chem, 1972, 38, 29;
25 0.150 g, 0.61 mmol, 1.4 equivalent) were dissolved in dry THF (7 imL) in a sealed



Met hyl 3-cycl ohexyl - 6-i ndol e carboxyl ate fromexanple 2 (150.00 g, 0.583
nole) was charged into a 3 L three-necked flask equi pped with a mechani cal
stirrer ‘and purged wth nitrogen gas. DM (1 L) was added and the sol ution
was cooled in an ice-bath. 10 NaH (60% oi |l di spersion, 30.35 g, 0.759 nole,
1.3 equi vaN@HMOIMEs added in small portions (15 min) aPA/ENBOR2Kt ure was
stirred for 1 hin the cold. |odonethane (54.5 nL, 0.876 nole, 1.5
equi val ent) was added in small portiod9 maintaining an internal
tenperature between 5 - 10 C. The reaction m xture was then stirred
overnight at roomtenperature. The reaction was quenched by pouring into

i ce-wat er (3ulie) and e selutivn Waryddgasset avith @rstrea onagpn for 8P & col or ed

preci pi tat e.pgliePELEd.818 %@:‘oz@%&fa.@ie%ummem Wid @de@8nd WaRiRA Wi th water

and dried in vacuumat 45 137.38%,0 %GG%V' elpg%. o ed

Vet hyl 2- br orfgeigdcyRa IRD ISy hiEh R S05C: . TgrBeastipn AP g coole

1- {ret hyl i ndgd; &;otde&m\neﬁatwe Hm?mmm &vab kacﬁegidfe@dghe &sﬁe&ucrmi_ltengl‘dwase?rc har_gedd
into a - hec - . X rrer an
L0 3 W i R USR] bR YRRt B BB Salahl rer and
t he sol uti orfonensaddiomnat @0 howithpiresh 2pganngiiiephens () B9l 8.60 Hysddndi um br oni de
perbrom de, A8R«il@.080 of - RHS? cHBING to rodmidmBAatAdRITiativ@St sBftdetel N smal |
portions and the m xture was ‘ithl rrecg. for, hzr;}t 0, C The sol yent. was
renoved undéPVRRINFSSYaRArAied gpaing fes! SW?f@ﬁffé a5l PUCARIBRYY WG 25 que

di ssol ved i noBy%@WCI{ i Hekaneldsaehsat (0113010, 86 yielshed wi th water and bri ne,
dried (d,ﬁ)CO| ourising charcoal / MySO) and concentrat ed under reduced

pressure.” WO 03/010141 PCT/ CA02/01128 98 The residue was suspended in TBME
and heat ed tieSemepropadurs gen baysashio geiple sianmapg dervalivsisghtrein t he

refri ger at oy @RshddiEord:@apteeo! our ed crystalline product was collected by
filtration. It was washed with TBME and dried in vacuum (134.3 g, 76%

yield). 5 EXAMPLE 5:
Cycl ohexyl - miakpled:r i but yl st annanyl -1 H i ndol e- 6- car boxylic acid net hyl

ester: 010(;10\/910 The br ] 3 Lyvatiye of z y g, 7.71 mol)
was di ss ve%eqeﬁa’d’ﬁ/ce#ﬁ}o? 2’84 ﬁf?‘ﬁg‘r‘{éﬁto héggglaﬂ? ??‘r??%ﬁ?gé{é'éé%?f to -78 C
under an ar gembayfasephere. A solution of nBuU in hexane (1.4 M 6.90 ni,
9.64 Mol , lp 2o ISR Mnsth1- 2R idIES R H-indole-6-carboxylic acid methyl ester:

i

\N COOMe
o/ N\

NaH (60% oil dispersion, 0.186 g, 4.64 mmol, 1.5 equivalent) was washed with

20 hexane (20 ml) to remove the oil and then re-suspended in DMF (5 mL}. After
cooling to ¢ °C in an ice bath, the indole derivative of example 3 (1.000 g, 3.09
mmol) was added dropwise as a solution in DMF (3 mL + 2 mL rinse). After stirring
for 15 min, iodomethane (0.385 mL, 6.18 mmol, 2 equivalents) was added in one -
portion and the mixture was stitred for 2 h in the cold and an additional 2 h at room

25 temperature. The reaction was then quenched by addition of 1N HC! (1 mL) and
diluted with TBME (100 mL). The solution was washed with 1N HC} (25 mL) and
dried (MgS0,). After removal of volatiles under reduced pressure, the residue was
purified by flash chromatography using 5-10% EtOAc in hexane as eluent to give the
title compound as a white solid {0.903 g, 86% yield).

30 - Other N-alkylindole derivatives within the scope of this invention could be prepared
from the appropriate electfophi!es {e.g. Etl, iPrl, iBul, BnBr) using a similar



dropwi se over 15 mn and stirring at |ow tenperature was continued for 75
mn. To the resulting suspension was added nBu3Snd (2.93 nL, 10.8 mol,
1.4 equivalent) 15 over 5 mn. The suspension dissolved and the sol ution
was stirred for 1 h at-78 C. The reaction m xture was warned to room
t enper at uM GOFHE renoved under reduced pressure. ThBCTES24UE3vas
di ssolved in TBME (150 mL), washed with 1:1 brine-water and dried over
MySO4. The material was purified by cAPdmatography on silica gel that was
previ ously deactivated by mxing with a solution of 5% Et3N in hexane. The
sanme solvent was used as eluent for the chromatography. The title stannane
was i sol at edreggdgeyel | ow oil (3.42 g, 79 %yield). EXAMPLE 6: Genera
procedure for Stille cross-coupling of the 2-stannane indole of 25 exanple
5wth aro ic/heteroaromatic halides: Cross-coupling of
aromat i o/ het Brftrati c hal i des or pseudohal i des (preferably brom des,
i odi des and caemeidmm)iuw fohtHelspohifibatiditofdahtyRtarsoxhtee Rl € 5 can be
perforneqsu qgs i {latlgns of the standard netal -catal yzed Stifle
cross- coupl i f 6'?9 BRC SAPRRMEAY in the literature. The fol | owi ng
exanpl e ser viiés urmedunewphmteb&ﬁ igdotshand Nomeibg@ingole WDL08/1440141 PCT/ CA02/ 01128
99 3-Cycl ohexyl - 1-nmet hyl - 2-pyri di n-2-yl -1 Hi ndol e-6-carboxylic acid nethyl
ester. COOve 5 The stannane derivative of exanple 5 (3.42 g, 6.1 mml) was
di ssol ved i ¥ @(#0’(%" -mefhydRoyrigin-2-gl-1H-tpdgle-Gegrboryfis acis. 1 equi val ent), UC
(0.517 g, 12.21 nmmol, 2 -equivalent), triphenyl phosphine (0.320 g, 1.22
nmmol, 0,2 equivalent) and 2- bronopyridine (0.757 nmL, 7.94 mmol, 1.3
eqU|vaIent) wer e added. The solutlon\mas 1ocg8®assed with a stream of argon
i equi val ent) was added.
aly 10 mn, the solution was heated
and stirred at 100 C overni ght under . The DMF was ‘then renoved under
vacuum and the residue dissol ved i L OAC (150 nmL). The solution was
washed 'Jl1 1 NNaOH (25 nL) and b (25 nmL) and dried over 15 MgSH. The
sol vent s renoved under reduced pressure and the residue purified

The 6-indole carboxylate of example 6 {1.517 g, 4.35 mmol) was dissolved in DMSO
(8 mL) and 5N NaOH (4.4 ml.) was added. The mixture was stirred at 50 °C for 30
min. The solution was then cooled to room temperature and added dropwise to

15 water (15 mL). Insoluble black impurities were removed by filtration and AcCH (2
mlL) was added dropwise to the filtrate. The white precipitate that formed was
collected by filtration, washed with water and dried (1.37 g, 94% yield).

EXAMPLE 10: -
T -Cyélohexy!—2—phen yi-1 H—indole—5—carboxylic acid:

HH,
— COOE!
o (' == Oy
2 A"c” pyr PACL(PPh), / Cul i
COOEt COOEt

1. K,/ H
2, NaOH
20

Ethyl 4-amino-3-iodobenzoate:



by flash chromat ography eluting with CHC13 then 5-10% Et OAc in CHC1l3 (1.516
g, 71 %yield). EXAMPLE 7: General procedure for Stille cross-coupling of
‘2-bronoi ndoles with aryl or heteroaryl stannanes: 20

3- Cycl ohexyl - 1- net hyl - 2- pyri di n- 2-yl - 1H-i ndol e- 6- car boxyl i ¢ aci d net hyl
ester: SnWAyoigi«yVrvie Wine \ | / PdCl (PPhs)z s The 2r@roneints| e
derivative of exanple 4 (0.150 g, 0.428 mmol) and 2-

tri met hyl st annyl t hi ophene (S.F. Thanesl02t al. J. Organonetal. Chem 1972,
38, 29; 25 0.150 g, 0.61 nmol, 1.4 equivalent) were dissolved in dry THE (7
m.) in a sealed WD 03/010141 PCT/ CA02/ 01128 100 tube, and the solution was
degassed Wi t Bthgl 4sdmiatrenesatef1§.o0 gf@)‘rmﬁ@»l)rahdjodirﬂdqmq @ 4eBhenal) were018 g, 0. 026

0. 06 eﬂ%&(}{ e %teﬁ%ﬂg dedloiidigod38,d 108 g, 3% ﬁ"ln‘rao‘ﬂ Tme" fisd@h Wakon was

heatedto 80 reaction mxture was cooled to room
t enper at ure, StEleé)N@"‘(@@t?ﬂlBef%M§ wag gedivallyd aspd o el Imini Fydpeer After 5
evapor ati on @éroi:dﬂﬁ(sﬂw S@ﬁat)wasi&:dé@smue 90 Pe- A Riitibgat tha the reaction

di f h f h, 2- 0. 150 g,
561 mol§ alreeRlrary b ageoeE hyhe ik WSS IR SREERE, (e ana”
filtration ofrorstie rdsidus balids. sHewohds wers dmalpeﬂ iatDEM amidhe pautioegvagbed puri fi ed
by flash Chr%%gw U d&énatégnc?/%e Kt 3+ awﬂ&mm&m%mn{ (0.133 g,

88% vyi el d) procedure can coup st annane -

derivatives Vs tepwved Urlﬂe()f?ﬁwf?éé’f eSSye aEﬁé’Pﬁ)‘leéu@‘g WEWSS trijyaigdner al
procedur e f owitd kahb & dsibad di%lr@fedﬂayépfroduc&n d'ha-dbstied codpotind Geasndol e

aci d et i1 eudend SN ROl S WP ber i on, 0,186 0, .64 ol 1.5
equi val ent) was washed with ’
Ethyl 4-acetamido-3-iodobenzoate:
The aniline from above (1.00 g, 3.44 mmol) was dissolved in pyridine (5 mi) and the
solution was cooled inice. AcCl {0.32 mL, 4.47 mmol, 1.3 equivaient) was added
15  dropwise and the mixiure was stirred for 1 h at 0 °C and 2 h at room temperature.
The reaction mixture was then diluted with 1 N HCl and the product was extracted
with TBME (100 mL). The organic phase was washed with 1N HC} (50 mL), dried
{(MgS0O,) and coﬁcentréted to give the desired material as a tan-colored solid (1.121
g, 97% vyield).
20
. Ethyl 2-phenyl-indole-5-carboxylate:
Following the procedure of A. Bedeschi et al. (Tet. Lett. 1897, 38, 2307), the
acetanilide derivative from above (0:900 g, 2.7 mmol) was reacied with
. phenylacetylene (0.385 mL, 3.5 mmol, 1.3 equivalent} in the presence of
25  PdCly(PPhs)s (10 mole %) and Cul {10 mole %) in a mixture of dioxane (5 mi) and
tetramethylguanidine (5 mL). The desired 2-phenylindole (0.589 g, 82% yield) was
isolated as a yellow solid after flash chromatography with 15% EtOAc in hexane.

. 1-Cyclohex-1-enyl-2-phenyl-1H-indole-5-carboxylic acid ethyl ester:
The 2-phenylindole derivative from above {0.265 g, 1.0 mmol) was dissolved in DMF
30 {2 ml) and cesium hydroxide monohydrate {0.208 g, 1.2 mmol, 1.2 equivalent) was
added. The solution was cooled in an ice bath and 3-bromocyclohexene (0.123 g,
1.2 mmol, 1.2 equivalent) was added dropwise (5 min} as a solution in DMF (1 mL).
The mixture was stirred for 30 min at 0 °C. The reaction was diluted with water (25
mL}, exiracted with Ei,O (2 x 50 ml.) and the extract diied over MgSOQ,. The solvent



20 hexane (20 nL) to renove the oil and then re-suspended in DVF (5 nL).
After cooling to O Cin an ice bath, the indole derivative of exanple 3
(1.000 g, 3.09 nmol) was added dropwi se as a solution in DM (3 mL + 2 nL
rinse). After stirring for 15 mn, iodonethane (0.385 nL, 6.18 nmol, 2
equi val ent¥Q 0348l4added in one -portion and the m xture ReECs¥MI¥d for 2 h
in the cold and an additional 2 h at room 25, tenperature. The reaction was
t hen quenched by addition of 1 N HC (93m) and diluted with TBME (100
m.). The solution was washed with 1 N HCl (25 nL) and dried (MgSO4). After
removal of volatiles under reduced pressure, the residue was purified by
f1 ash chr omavesfvapigted shdgy reducedprssbie toi givelrewhiledoan (G0Wcythat wag)i ve t he
title compougddahdut WikibstionGh id e B3 9, 86%yield). 30 Qther
N-al kyl i ndol e derivatives within the scope of this invention could be
prepared fromthe appropriate el ectrophiles (e.g. EI, iPri, iBul, BnBr)
using a sim t-sycm)ﬁrﬁeﬁheﬁﬂéﬂpﬁﬁbmrﬂdﬂﬁﬁa&m procedure EXAMPLE 9:
General pro nlflctlon of . | ec | ates to the 5
Cﬁ%%\?de ||ch0! fpoei‘n ?@&% rogﬁnaged d? 919 Li&H@ é"aé{g{)?tf“e qa8> Mot h i ndol e

correspondi ng free CArb Pe ac] 0oC
and N- net hyl Ficver 203 B@(@H)a@@@rbcmf@yaﬂ foddesgh iempestting| ARerpiiraiich of

2-yl-1Hi nd%@cﬁai?ﬁrtﬁ@ﬁwﬂ ﬁa@ﬁa’nﬂwe% .’JeQuJ réséul%dm e car boxyl ate of
exanple 6 ( 517 di ssal v g m -) and 5N NaCH

r e C e Bnidhe witiokaoREs e Mgt I mIGMER (oD AN The

sol ution wasName(m Tob) vead ddalet.OTiB Inkipewad stined ansinigidadode opnd se to 15 water
15 nL L t] v b iltration.and AcOH (2
1) ks nodatth folhaite LRl hd it | SEPYRR Kt diBblef b0, or g
was col F‘bct@bH@ythﬁuprqdﬂ@twa@rextrM@dw@@ E4Q (Ovil) end theckotutioredrietil. 37 g, 94%

yi el d) . EXANRLISOLR:Evapdrafiortdi Mteekienidsahd & Jydenl rbbidROQhSisiig@a axyl i ¢ aci d:

1.h/H2G \ = Ph
. mixture (85 mg) of the desired T-cyciochexyl-2-phenylindole-5-carboxylic acid and

1,3-dicyclohexyl-2-phenylindole-5-carboxylic acid.

15 EXAMPLE 11:
1-Cyclohexyl!-3-methyl-2-phenyi-1 H-indole-s-carboxylic acid:

NH,
I — Ph COOEt COOEt
Pd(OAc)zl PPh, ‘ 4 Q

coogr HCI/KCO,

cooet GCOOH
CsOH, Hzo 20% PA(OH), ._)j‘/
2 NaOH

Ethyl 2-phenyl-3-methyl-indole-5-carboxylate:

‘Adapting the procedure of H.-C. Zhang (Tel. Lett. 1897, 38, 2439) ethy!' 4-amino-3-
20  ijodobenzoate {from example 10, 0.500 g, 1.72 mmol) was dissolved in DMF (5 mL)

‘and LiCt {0.073 g, 1.72 mmol, 1 equivalent), PPh; (0.090 g, 0.34 mimol, 0.2

-equivalent), K,CO; (1.188 g, 8.6 mmol, 5 equivalents) and phenyipropyne (0.645 mL,

5.76 mmol, 3 equivalents) were added. The solution was degassed by purging with

argon for 1 h and palladium acetate (0.039 g, 0.17 mmol, 0.1 equivalent) was added.
25 The mixture was stirred at 80 °C under argon for 20 h. The reaction mixture was



2. AcCl | pyr / PdG s(PPh.)z! Cul COOEt ;20 NH2 NHAO CsOH. H20 Br COCEt 20%
Pd(OH)z 2. NaCOH cooEt COON Et hyl 4-am no-3-iodobenzoate: WO 03/010141 102
PCTI CA02/ 01128 Et hyl 4-am nobenzoate (15.00 g, 91 nmmol) and iodine (11-80
g, 46.5 mmol) were mxed with water (80 mL) and chl orobenzene (4.60 g, 41
mol ). Thavoedysdamre was stirred while the tenperature weer/gsaguas|y rai sed
to 90 C over 30 mn. Hydrogen peroxide (30% 50 nL) was added over 10 h at
90 C. After stirring at"that 5 tenperdDdre for an additional 6 h, the
m xture was cool ed and the solution decanted fromthe residual solids. The
solids were dissolved in DCM and the sol uti on washed successively wth
sodi um t hi ostifliedinvith aatdr (5inme andAbkiedctedyith BIOAMFEEGL)., Thdextwol wasnt  was

removed undeg, eduged; AressHLg ) andasdamosdy! b Liuna& rhGlchgs triturated
i P by-products.  The de

wi th hexane 10 renove di-10 ted [¢ sired conpound was 10
obt ai ned as RiessHG@NdpyIitcationy. flash ghropemgplay wih 10Et5¥ F1OAC —hexane
4-acet am do-givé HRQRERACEHRNyIERBRIihdoRE0RY9 B) 1880 ¥elal dortfdnght) shddde DI ) was

1
- di ssol ved i ridine. (5 nL) a the solution s-cooled in ice. AcC
(0.32 nL,° 4%4&‘3’?}4%""‘9‘5}&?0 (%ﬁq%e‘%f‘}m% ArLHERY TS dr opwi se and the mixture

was stirred for 1 h at 0 Cand 2 h at roomtenperature. The reaction
Tk oue s 5D S el g P RAPplgo2 200 el, i
The less polar isomer from above (0.264 g, 0.95 mmol} was dissolved in DMSO (2
mL) and cesium hydroxide monohydrate (0.191 g, 1'.14 mmol, 1.2 equivalent) was
10  added followed by 3-bromocyclohexene (0.183 g, 1.14 mmol, 1.2 equivalentin 0.7
mL of DMSO}. The mixture was stirred at room temperature for 30 min. Additional
CsOH monohydrate (0.400 g, 2.4 equivalents) and 3-bromocyclohexene (0.400 g,
2.4 equivalents) were added and stirring continued for an additional 30 min. Similar
amounts of the two reagents were again added and after another 30 min of stiring at
15 room temperature, the reaction was diluted with 1N HCI (8 mL) and water (20 mL).
The product was extracted with TBME (100 mL), dried (MgS0,) and after
concentration under reduced pressure, the residue was purified by flash
chromatography using 5-10% EiOAc¢ in hexane as eluent. The desired N-alkylated
indole was obtained (0.130 g).
20
Ethyl 1-éyc!ohexyl-3—methyl—2—pheny!indole-s-carboxylate:
The unsaturated product from above was hydrogenated (1 atm H, gas) in the usual
way over 20% Pd(OH); in EtOH.at room temperature for 3 h. '

1-Cyclohexyl-3-methyl-2-phenyl-1H-iridole-5-carboxylic acid:

25  The hydrogenated material from above was dissolved in a mixture of DMSO (2 mL}
and MeOH (2 mL). 5N NaOH (0.5 mL) was added and the mixiure was stirred
ovemight at 60 °C. After dilution with water (40 mL), the product aqueous phase
was washed with a 1:1 mixture of ELQO — hexane (50 mL) and then acidified with 1N
HCl to pH 1. The liberated free acid was extracted with diethyl ether (2 x 50 mL}) and

30 the-extract dried over Na,S0,. Removal of the solvent under reduced pressure gave

 the desired indole as a light brown solid (0.074 g).

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



(MgS™) and concentrated to give the desired material as a tan-col ored
solid (1.121 g, 97%yield). 20 Ethyl 2-phenyl-indol e-5car boxyl at e:

Fol l owi ng the procedure of A. Bedeschi et at. (Tet. Lett. 1997, 38, 2307),
the acetanilide derivative fromabove (01900 g, 2.7 mvl) was reacted with
phenyl aceMQ &Ma014D. 385 nl, 3.5 mmol, 1.3 equival ent) inPETi€ABHe_nce of 25
PdCl 2(PPh3)2 (10 nole %9 and Cut (10 nole % in a m xture of dioxane (5 nlL)
and tetranethyl guanidine (5 nL). Thet@8®sired 2-phenylindole (0.589 g, 82%
yield) was isolated as a yellow solid after flash chromatography with 15%
Et OAc i n hexane. 1-Cycl ohex-I|-enyl-2-phenyl -1 Hindol e-5-carboxylic acid
ethyl ester: The 2-phenylindol e derivajl dobdm above (9. 26%08: 1.0 mmol)

was di ssol ved i cog®) arl) and césj hydr oxi de nmgnghydrate (0.208 g,
1.2 mol, 1.2 ¢€ | ént )has added. (The solution was oed in an ice

bat h and 3-bronocycl ohexene (0.193 g, 1.2 mol, 1.2 .@J val ent) was added
dropwise (5 mn) as a solutimn in DVF (1 nL). The m xture was sti-rred for

30 mn at 0 C. The reaction PUFed with wat efs, Y
Et20 (2 x 50 nlL) and—th& extr dri egd—oever~ MyS@44
PCT/ CA02/ 01128 103 was evap ted under reduced prfgessure to give a white
foam (0.095 g) that was us wi t hout purificatia |n t he next step.

1- Cycl ohexyl - 2- phenyl - | Hi ndol e- 5-carboxylic acid: The crude indole from
above was hyal8 bdemeneckadlasthequippadivitva yechanigahstiner wasgharged wih idelg over 20%
Pd(CH) 2 on %@Mﬁ;&@%ﬁ 3&50,9%}%@5%%@9(7@1&@@ fBigblnicad,iion of  the

catal yst, the under reduce residue was
di ssol ved i reeivateRisyr\Walsr @99@4) and MePHARP rD%S&”? fg‘?h_d)anglhf BN OH (0. 5
m-) was fiddpdiedthes chcw@emaorﬁd(sosedxmaemngtetSaQuuﬁman@) wahaddedeact i on

m xture was g¢ool.ed a ter f n th 10
i NXHgI , the ?%Vﬂﬁ%?vewgg e%?'t“?ag; “into E‘t“%(%?% ‘%(st‘%ratea%rqhghg‘gtlsdu? i o\r,1vI dried
(Na2SO4) . E\Ahlp(ﬁﬁat wbunhtrferemOwawmedg@mleép*@r'éew}ra@éwaﬂ@ &t ng of a

2:1  mxture, (80 |9=1fteotﬂb?asgﬁﬁ1' é’a@% collected by, flltratlon and washed with TBME
1-cycl ohexyl hen I|ndoI e-5-carboxylic aci

1, 3-dicycl oHéx\A0 il ,:ﬁfpc?Vﬁd:gql@egtae ﬁ)p%eng%\,o& products. The brown
10 solid was re-dissolved in water (2.5 L) and the solution washed with TBME (2 X 1 L).

_ Following acidification to pH 3 with conc. HCI (425 mL), the beige precipitate was
collected by filtration, washed with water (2 X 1 L) and dried under vacuum at 70 °C.
The crude product weighed 275.9 g (88.9 % mass recovery) and had an
homogeneity of 85% (HPLC).

5 cobils), extracted with
fhd sol vent WO 03/ 010141

15 .
The crude product from above (159.56 g, 0.70 mole) was dissolved in MeOH (750
mL) and 20% Pd{OH)z on charcoal (8.00 g) was added. The mixiure was
hydrogenated in a Parr apparatus under 50 psi hydrogen gas for 18 h. After
completion, the catalyst was removed by filtration through celite and the solvent

20 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.

The crude 3-cyc|opentylindole-ﬁ-carboxyIic acid (74.00 g, 0.323 mole} was charged
25 in a3 L three-necked flask equipped with a mechanicat stirrer and a ihermometer
The system was purged with nitrogen gas and anhydrous DMF (740 mL) was added.
After dissolution on the starting material, anhydrous potassium carbonate (66.91 g,
0.484 mole, 1.5 equivalent) was added and the mixture stirred for 5 minutes.
!odométhahe {50 mL, 0.807 mole, 2.5 equivalents) was added and the mixture



15 EXAMPLE11l: 1-Cycl ohexyl - 3-net hyl - 2- phenyl - 1H-i ndol e- 5- car boxyl i ¢ aci d:
Pd(OAc)i / PPh3 COCEt Lid | / KcCOB8 CSOH H20 Sr cooEt COCEt t 20% Pd(CH),
2. NaOH COON Et hyl 2-phenyl - 3- et hyl -i ndol e- 5- car boxyl ate: Adapting the
procedure of H C. Zhang (Tet Lett. 1997, 38, 2439) ethyl am no-3- 20

i odobenzoX{Q03(HP1d exarrpl e 10, O. 500 g, 1.72 mmol) was é‘?’ggé‘ll@éﬁsl n DMF (5
mb) and LiCl (0.073 g, 1.72 mol, i valent), PPh3 (0.090 g, 0.34 mmol,
0.2 equivalent), K2C03 (1.188 g, 8. 6 ﬁﬁo 5 equival ents) and

phenyl propyne (0.645 ni, 5 76 mmol , 3 eqU|vaIents) wer e added. The

sol ution was degassed by p gq? with ar gon for 1 h _and pall adium acetate
(0.039 g, O. s_t.!vreqiﬁmﬁha@eqwi@@fuw é'f*ﬁf»s'svﬁ@‘a‘dﬂ@f%'ﬂ” mpdurgigicaied P0%e was stirred
at 80 C unde({oneérggfmtoftpémg@, IIgsteThe reaction mxture was WO 03/010141

PCT/ CA02/ 01125 104 dilute 2 th Et OAc (50
1), The ext RCEAGBRMHE weacw'#rﬁ b lostraihaha uRihy i B8k e g sy -
Cﬁncent rat i oro.100y) ©r420 echies a B ecpivelssiiwes adkdushdll getiane pvdry rlfilhash

chronat o ap,

o oheny ! . rig¥irnt. §0p36 b iina (iptare (BN AERED el agaiional

3- phenyl - 2- rrﬁirnw thegem*eg bt “@@gefgoveﬁ@ﬂéswﬁ'ﬂ%@f%%ﬂreh%?a“EP'Hyl

1-(3-cycl Ohetéﬁlaaﬂahé’aﬁéewméhnafmm@rwb?ra@bmrﬁnégmm@axwmm Aaa“le)nhiess pol ar

cesi am hydr NRAY S BRI pumebT gha FEbyelnRae 'y, bR | " 7T
added f ol | ove;duvla&ent}wbnecadﬂeq ehabdfeex sifrdng or 188y ;hejrea_womis judded? equi val ent
in, ﬂ'%. "ﬂ%&ﬁmﬁj&“ﬁ ﬁéd)su rred at roomterrperature for 30
m n. Add i ona rat 400 g, 2.4 equival ents) and
3- br omocycl cHxewdion Bixige wgs S'°2"¥42@H11|P%’Ieg it watpe i) 44t XEOHSISERNG 1 i ng
continued f ogndaciithhini Sddiied30 phll 42 withid¥hd. &ICI (85 mL). The mixiure was stirred
for 5 min to allow complete conversion of any remaining pota;ssium carbonate and
bicarbonate to the more soluble chioride. The pH was adjusted to ~7 with 4N NaOH
‘15 {40 mL) and the mixture stirred overnight at room temperature. The precipitated
material was collected by filiration, washed with water (600 mL) and dried at 60 °C
under vacuum. The crude product {79% homogeneity by HPLGC) was obtained as a
brown solid (72.9 g).
The crude material from above is triturated with a minimal amount of MeOH to
20 remove a series of minor impurities. . The solid was then collected by filtration and
dissolved in a minimal amount of hot EtOAc. After cooling to room temperature,
hexane was added (5 X volume) and the mixture cooled in ice and filtered. The
. filtrate was then evaporated to dryness to give the desired product. .

25  The N-methylindole from above (10.60 g, 41.2 mmol) was dissolved in isopropyl
acetate (150 mL) and sodium acetate {5.07 g, 62 mmol, 1.5 equivalent) was added.

- The suspension was cooled in an ice bath and bromine (2.217 mL, 43.3 mmol, .05
equivalent) was added dropwise over 2 min. The pale amber suspension turned
dark red (exotherm from 5 °C to 13 °C). It was stirred for 1 h at 0 °C. The reaction

30 was completed by adding additional bromine (0.21 mL, 4.2 mmol, 0.10 equivalent}
as shown by HPLC analysis. The reaction was then quenched by addition of 10%
aqueous sodium sulfite solution (15 mL), followed by water (50 mL) and K,CO; (10.6
g, 1.8 equivalent) to neutralize HBr. The organic layer was separated, washed with

. 10% aqueous sodium sulfite and équeous KoCO3 and dried (MgSOa). The solvent

35 was removed under reduced pressure and the residue co-evaporated with TBME (75



anounts of the two reagents were again added and after another 30 mn of
stirring at 15 roomtenperature, the reaction was diluted with 1 NHO (6
m.) and water (20 nlL). The product was extracted with TBVE (100 nL), dried
(MgSO4) and after concentration under reduced pressure, the residue was
purified BYPBO3¥A chronat ogr aphy using 5- 10% Et OAc i n HENGMEOES o| yent .
The desired N-al kyl ated i ndol e was obig‘tned (0.130 g). 20 Ethyl

1- cycl ohexyl - 3- net hyl - 2- phenyl i ndol e- ar boxyl ate: The unsaturated product
from above was hydrogenated (1 atm H2 gas) in t he usual way over 20%
Pd(OH) 2 in EtOH at roomtenperature for 3

1- Cycl ohexy MBINEYHS Poipn ey that was dArs) wdst v,a&r'waﬁwmehtéﬁ B0 A ghene

hydr ogenat edrualenestéral whd envaadome: bamhgdlesol soeﬁt)lfdsr 38 nim, xbble@inaée MBS0 (2 i)

and I\/EO—I(Z 5 ture-was stirred:
over i ght | ateatsies o BaRu ol Rakri i BREEE AR it o WSS 8T aqueous
phase: was WHsHe@ #f4ecavery).1 ni xture of EtZO - hexane (50 nlL) and then
acidifieg with I IN HC to pH 1. The liberated free acid was extracted
with diethyl ether, (2 x 50 m-) and 30 the extract dried.over Na2SO4.
Renoval of H&MBIEBent under reduced pressure gave the desired indole as a
ti ght brown sseydisher@iQTfettyr-2-EXpMRIIdbR-6-carboxylic acid:

2- Brono- 3-cycl opentyl -1 -methyl -1 H i ndol e- §- carboxyl i c acid rret hyl ester: WO
03/010141 105 H N, YCOON COO A t ir ee- necked ¥ | ask fequi pped with a
mechani cal stirg f i Bhg e®6-carb \P' cieh (220 g, 1.365
nol e) and KOH pel | gt 764 45 g, 13.)6 pl e, "I0 ~equi ts). Water (660
m.) and MeCH (660 the mxture 5 ted to 75 C.

Cycl opent anone ( .7 mL, 6.825 nob&, 5 equivalents s added dropw se
over 18 h using a purrp. The reaction m xture was heated for an additi onal

3 h (after which the reaction was judged conplete by HPLC) and cooled to O
C for 110h. T¥te Pbregiopdolatediaict efesamplesidl (.044 9,008 remolpi doydibkdrer at i on, and

washed Wi t hbBME was added vinyitributyltin (1.954 mL, 6.69 mmof). The solution was
degassed by bubbling nitrogen for 15 min. Then bis(triphenyiphosphine) palladium

{iI} chloride (213.4 mg, 0.304 mmol) was added and the reaction mixture was heated
at 100 °C overnight. The reaction mixture was diluted with ether and successively
15  washed with water and brine. After the usual treatment (MgSOQ,, filtration and
concentration) the residue was flash chwromatographed (5 cm, 10% AcOEt-hexane)
to afford the desired compound (1.32 g, 4.70 mmol, 77 % yield} as a white solid.
To the ester from above {153 mg, 0.54 mmol) in a mixiure of THF (2.8 mL} and
methanol (1.4 mL) was added an aqueous solution of lithium hydroxide (226.6 mg,
20  5.40 mmol in 1.6 mL of water). The reaction mixture was stirred at 50 °C for 1.5 h
and diluted with water. The aqueous layer was acidified with 1IMag. HC) and
extracted three times with CH,Cl,. The combined organic layers were successively
washed with water {2X) and brine. After the usual treatment (MgSQ,, filtration and
concentration) the desired crude acid was isolated (150 mg).
L 25 _
EXAMPLE 14
3-Cyclohexyl-1-methyi-2-oxazol-5-yl-1H-indole-6-carboxylic acid:



(2 X500 n) to renove cycl opentanone sel f-condensation products. The brown
10 solid was re-dissolved in water (2.5 L) and the solution washed with
TBME (2 X1 Q Following acidification to pH 3 with conc. HCl (425 ni),
the beige precipitate was collected by filtration, washed with water (2 X
1 L) and dﬁ?@ﬂ“&Hﬂer vacuum at 70 C. The crude product PGEICARUIIBT5. 9 ¢
(88.9 % mass recovery) and had an honogeneity of 85% (HPLC):. 15 The crude
product from above (159.56 g, 0.70 nol'®P was” di ssol ved in MeCH (750 nm)
and 20% Pd(OH)2 on charcoal (8.00 g) was added. The m xture was
hydrogenated in a Parr apparatus under 50 psi hydrogen gas for 18 h. After
conpl etion, the catal st was renoyeg %y/filtrggionkthrﬂugh celite and the
sol vent 20 renowvé @Ed@r r educed{pl esstire. The r-WJ@Dng’bromm solid was
dried at 70 C uynder vacuum for
obtained as a b‘& ‘
3-cycl opentyl i ndol e-6-carboxylic acid (74,00 g, 0.323 nolg) was charged 25
ina 3 L three-necked g»equipg_d ] ~mechanj ca Jrer and a

t her nonet er . —Fhe=sys s—pur-ged M anhydrous DVF (740
m.) was added. Aft di ssolution o he starting erial, anhydrous

pot assi um car bonat 66.91 g, 0.48 le, 1.5 .equival ent) was added and
the m xture stirred for 5 mnutes. |odonmethane (50 nL, 0.807 nole, 2.5
equi val ents) was added and the m xture PCT/ CA02101128 WO 03/010141 106

PCT/ CA02/ 01 T28heshriomidecbf éxampde b (R0 gr2.845i reolHRIG digalngiGmDfwidshgideg@act i on

1 Xt i ndi 0 I I a1 " ti 1 Xt
ths cool eq MoEyRA 17 EOR 3 oo Th St Wes 6B8ASE oy Bl ' 6 ! X
0. 420 nol%, Mrogenigughfaslfminadien disttphenyisheabiting) eatiadimes (b vlerid® nin 5

(exot her m c (18 kg, 001430nrfkelj WhLEdRY ah@ FRALAII Rad @HSRY-forf d8hat i rring for an
addi ti onal réLa%ﬁm n,,the cﬂgpgc{]\@ be%'g]h s renmpved and stirring continued for
1.5 h at robRCiyLRbTSFRs ugd iih siereRd RirepeMelaYashrd it watet#ndaas obser ved

(HPLC) . Addibrines Adier thtlastal tedBBegt, (MGSOmitlatiorDariyl ceqeeniatien the rasidhd vesbomet hane
(1.0 .., 16 58dnrorfaiOgaphed (5 cm, hexane 1o 2.5% ACOE to 5% ACOEt to 10% AcOEL-
10 hexane) to afford the desired compound (773 mg, 2.60 mmoi, 91 % vield) as a palé
yellow solid.

To the olefinic derivative from above (100 mg, 0.336 mmol) in a mixiure of acetone
(690 pL), tert-butanol (690 pL) and water (690 pL) were successively added N-

15 methylmorpholine N-oxide (NMMG; 48 mg, 0.410 mmol) and a 2.5 % solution of
osmium tetroxide in tert-butanol (33 yL). The reaction mixture was stirred at room
temperature for three days and tﬁen concentrated. The residue was dissolved in
EtOAc and successively washed with water (2X) and brine. After the usual treatment
{MgSO0,, filiration and concentration) the crude diol (117 mg) was isolated.

20 .

To the crude diol pbtained above (ca. 0.336 mmol) in a mixture of THF (3.2 mL) and
water (3.2 mL) at 0 °C was added sodium periodate (86.2 mg, 0.403 mmof). The

- cooling bath was then removed and the reaction mixture was stirred at room
temperature for 1h 45 min, AcOEt was then added. The resulting solution was

25 successively washed with 10% aq. citric acid, water, satd aq. NaHCO,, water (2X)
and brine. After the usual treatment (MgSO,, filiration and concentration) the crude
desired aldehyde was isolated (92 mg, 0.307 mmol, 91 % yield).

A mixture of the a!dehyde from above (25.8 mg, 0.086 mmol), anhydrous potassium



equi val ent) were added and after stirring for 15 mn, the reaction was
judged 10 conplete by HPLC (96% N-net hylated). The reaction m xture was
slowy (2 min) poured into water (4 L) with vigorous stirring and after 10
mn, acidified to pH <2 with conc. HCl (85 nmL). The mixture was stirred

for 5 ninWRUHIPYY conpl ete conversion of any remaini ngPEBEALAEF car bonat e
and bicarbonate to the nore soluble chloride. The pH was adjusted to -7
with 4N NaOH 15 (40 nmL) and the mi xt u’®stirred overni ght at room
tenperature. The precipitated material was collected by filtration, washed
with water (600 nL) and dried at 60 C under vacuum The crude product (79%
homogenei ty @boRpied2 g Be%Mel 284 Tasmip (i b LiAR0¥Rolngpsolthe crude
material fromeRe PLpwid relieatia® miAcbEawsd memaddearasaume riktuMogd to 20

remove a series of

e solid vas ed by
T raton dgesavelred iR watdk ) mad B citer of Tt VERmRE! OREPE: coo i ng
to room terrpﬁltraiipuaed conbantrativan) Weescradizidagir¢boxdizete Wasrisplatadd28 g, 8083 ur e cool ed
inice and f }ngiegées)w% e filtrate was then evaporated to dryness to give
t he desired product The N. nethylindole fromabove (10.60 g, 41.2 nmol)
was di ssolved in isopropyl acetate (150 nL) and sodium acetate (5.07 g, 62
nol, 1.5 edqrd Malessi fonvasova gerd o(ﬁmmwmmm avas—m:(a% pq MeoRN i ce bath

db |
X °?h2€pé?%5ém§t»ﬂ@aé5§a@m# et o 1 p e B o 15
O . It was sthareedioh mixtute wamstir®d@vemipht ateoat ieowedturedberdividdaridd by addi ng
addi tiong] bramig a(:@ufgdlwlm-a uéaa ﬁ@%wn& irge ﬁ&ﬁéoﬁ@la?@it&as AFaSBPWh by HPLC

anal ysis. The reaction was guenched ddition of 10% ueous sodi um
Sl 1] e sol (iRAomabana(Y) ardHematvaly waghea it sgiek 30 bR HD 6 o, 1.
equi val ent) usQain@dinicat (VGG OLBittratidbh an® e @ranteatibs ey titwasudeejprinedsashblatsished wi t h
10% aqueous dium sul fite and aqueous K2CO3 and dried (MJSO™4). The sol vent
35 was reno ider reduced pressure and the residue co-evaporated with

TBME (75 WO 03/010141 107 PCT/ CA02/01128 nlL) to give a beige solid that was
dried unger pragspgpverni ght (13.80 g). -The crude material was triturated
with boiling MeOH m-) for 30 mn, cooled in ice and the beige solid

col | ect ed by2 {iH- ?‘P’gFf'T"HﬁZ"”)‘?‘r‘Yé’ %Fb‘aﬁ’é‘t’xy@vé@%ﬁlﬂ dff-agolgE-arberyle aﬁ’gc uum

N N on
oy @:81;7*@ L
To a mixture of the aldehyde from exampie 14 (28 mg, 0.094 mmol} and 1,2-
diaminobenzene (10.9 mg, 0.101 mmol) in acetonitrile (500 pL) and DMF (200 pt)
‘was added chloranit (24.8 mg, 0.101 mmol). The reaction mixture was stirred at

20  room temperature for three days. AcOEt was added and the reaction mixture was
successively washed with a 1N aq. NaOH solution (2X), water (4X) and brine. After

'~ the usual treaiment (MgSO,, filtration and concentration) the residue was flash
chromatographed (1 cm, 30% AcOEt-hexane) to afford the desired benzimid_azole
ester derivative (1 1 mg, 0.028 mmol, 30 % yield).

. : :
To the ester from above {11 mg, 0.028 mrﬁol) in a mixture of THF (240 pL), MeOH
(120 pL) and water (140 L) was added lithium hydroxide (11.7 mg, 0.280 mmol).
The reaction mixture was stirred overnight at room temperature, then dituted with
water and acidified with a TN ag. HCI solution. The aqueous layer was exiracted with
30 dichloromethane {3X) and successively washed with water {2X) and brine. After the
usual treatment {MgSO.,, filtration and concentration) the title crude acid was isolated



(10.53 g, 76% recovery). EXAMPLE13:
3-Cycl opentyl -1 -nmet hyl 2-vi nyl -1 Hi ndol e- 6-carboxylic acid: 10 To the

2- bronoi ndol e derivative of exanple 12 (2.044 g, 6.08 mml) in dry di oxane
(20 m) was added vinyltributyltin (1.954 nL, 6.69 mml The sol ution was
degassed BYO ¥ ng nitrogen for 15 min. Then bis(tri pRERFAMABEShI ne)

pall adium (I1) chloride (213.4 ng, O, %84 nmol ) was added and the reaction
m xture was heated at 100 C overni ght The reacti-on m xture was dil uted

wi th ether and successwely 15 washed with water and brine. After the usual
t r eat ment (I\/ESO4 filtration and concentration) the residue was flash

chr omat ogr agR @ P24 HMMPE 86 R ildl hexane) to afford the desired compound
(1.32 g, 4 70 mmol, 77 %vyield) as a white solid. To the ester from above
(153 ny, %@H‘EP%% in a mxture of THE (2.8 nL) and nethanol (1.4 nL) was
added an aqu f ution of Iithium hydr oxi de (226.6 ng, 20 5.40 mmol in
1.6 nL of wad-Eygiopertiy-T-matiyi-bk-indole-8 6alistaboxiv aciib-aetiylesteror 1.5 h and
diluted with water. The aqueous |ayer was acidified with 1 Maq. HCl and
extracted three tines with CHZC1 2. The conbi ned organlc | ayers were _
successively washed vvlth wat erj (2) Q and briney Afterfthe usual treatnent
C(MgSO4, filtration aryy: pcent raf i on) the Besited € acid was isol ated
(150 nmg). 25 EXAMPLE14 N\
3- Cycl ohexyl -1 -net hyl 2- gkazol -5-y1- 1 Hi ndol e- 6/car boxylic acid: WO
03/010141 108 0 PCT/ CAf2/01128 CH To the bro fide of exanple 4 (1.00 g,
2.855 Mm@ ) in dry dioxane (10 nL) was added inyltributyltin (917.8 yL,
3. 141 mol ) .Tofhe3epdicddnynaluelydd pepsea th Hyimbarihadhiorgo Shan bégcaigeiint hr ough f or

15 m Th i i . 01 ,

0. 194" ol ) Pl 5680 TR0 B ARRI AT RANLETLA (s & PiniBan i L
reacti on m buiane! (ARGLIdiat O'€ wapaddeda frshly prepasescrptidion pisogdiuvmpetiasite wi t h wat er
and brine. éf 2 Bg, .71 HdBlin pRRBRE Db MBIRY of NidH,PORI @0 paRfwaRACENt rati on)

t he reS|due
The reactlon mixture was stirred for 45 min. at room temperature then brine was

added. The aqueous layer was extracted twice with EtOAc. The combined organic
layer was successively washed with a 0.5 N ag. HCI solution and brine. After the
usual treatment (MgSO,, filtration and concentration) 23.1 mg of the desired crude
acid were isolated as a yellow solid.

15
EXAMPLE 17
2-Bromo-3-cyclopentyl—benzofuran-s-carbonitrilé-

' coci Mol BrCH,COOE
e o ﬂ '
By OH . OH

OODEt
NaOH _NaOAe /@E? cucN

COOE!

@g - gf

NC’
To a solution of 3-bromophenol (10 g, 57.8 mmol) in 1,2-dichlorosthane (50 mL) was
. 20 added AICl; (11.5 g, 86.2 mmol), cautiously, in two equal portions at room
temperature. Cyclopentanecarbonyl chloride (7.7 g, 58.1 mmof) was then added
dropwise via syringe at room femperature. The reaction solution was then heated to



flash chromat ographed (5 cm hexane to 2.5% AcOEt to 5% AcOEt to 10% AcOEt
10 hexane) to afford the desired conmpound (773 ng, 2.60 mol, 91 %yield)
as a pale yellowsolid. To the olefinic derivative from above (100 ny,
0.336 mml) in a mxture of acetone (690 pL), tert-butanol (690 pL) and
vat er (698 PPt e successively added N 15 net hyl rmrphb(FT/ﬁ@m“é&l de (NWMO,
48 ngy, 0.410 mmol) and a 2.5 % sol Utlin of osmumtetroxide in
tert-butanol (33 pL). The reaction m flre was stirred at room t enperature
for three days and then concentrated. The residue was dissolved in EtQAc
and successively washed with water (2X) and brine. After the usual
treatment (RAyseRderiN: foraReriogholihipuse nthereacien eniytiop Mas epelerbtodean (117 ny)
was i sol a]E edemfariie ahb earfull pouted IntatToanIve tv AloDILE skiSi. Aﬁbr%?rgu mﬂd)! ) ina

m xture o sodi um

peri odat e (&ﬁﬂésOf%eg}Qﬁ%%MP)ohasﬁﬁ&“em%%F’)an %ﬁ%%@‘f%ﬂ}? S¢¥Adved and the
reacti on mi %eripctedydd 1s2-fichleethang.otm Orgmrqmlawameetambmemantﬁmaﬂmd AcCEt was
then added. wihGiaicPas biratraekid bidl v, Zﬁweséé%WAsvranXvé@atﬁl Wi th 10% aq.

citric acid, ter, satd (f@ . wat er. brine. After the usual
treat nent ( presyure ap ﬁreaﬁ’ﬁ!l‘eé‘fi‘ﬁé’éf‘ﬁeldé’f‘lacﬂﬁ‘)iof siicageljppchexgers r ed al dehyde
was i sol at ed7(2%’478‘§) ofGhSProdutwias cOkcli b §|y§00w Quid/ Yhwheiey sdige al dehyde

pCT] caos! 01138 ByBorhe BB ek (2 S D P R 17 57 o,
0. 090 nmol ) afdedA9deNar £.676.08.75000).pThe nabath vhb m(weti and PemeachOEt was t hen

added ang t BEuEHWa4 sBoWEto sﬁ%?ﬁ?ﬁin\ﬂ%EYEW?l%?&ﬁo , 6683 @nd. Dbrine.
After the usual, tre [tration an conce ‘ration) the crude

oei T et oxadbr enaaatd BRI e saingg, ASTBIIE Y COOPSRSINEGA To t e
ester from tﬂmcraa:ta(niaolmt@nvﬁhs%&mmls)nratmooaqﬁinpéﬂawetbﬁFblfr (g5 pL), McCH

(210 pL) an%a\é%n%lxl(l?eg\gasoé‘a)ref oﬂ%%?&o 15(5 ml L* tce eh?r | g%%igﬁ?q g; rﬁ’g&} aO 830

mol ). The reaction i'Tred overni ture,
t hen di | ut e Wi tH H@. m@acwmrwaatb@ Wf@ﬁefaw.&h EFqu: THelphasssut i on. The

aqueous 1Bay%re%§alﬁtéﬁ A8 Ef%r&éﬁt@fraﬁbﬁﬂh@ﬁ:m& QAR SailiPid I'@eﬂft‘.(%%ﬁ@uss' vely.
washed vmth the wusual treatnent (MSO4
filtration gﬂ rE]S ht&'g%(%’?eac{]‘?vgﬁyggﬁé ﬁetelo eEtr"Yf’aée'H‘é‘feﬂ upder rpdsedt eg
pressure. The crude material was taken to next step as is and treated as theoretical
in yield. '
16.1 g (45.3 mmol) of the above crude ester was combined with 61 mL of 1N NaOH
20  and 137 mL of THF and stirred at room temperature overnight {additional 1N NaOH
may be added if starting material persisis.} Upon hydrolysis the THF was stripped
off and the aqueous phase was extracted with EtOAc, which was discarded. The
aqueous phase was then acidified to pH 2-3 with 1N HCi and extracted with EtOAc.
The phases were separated and the organic phase was washed with water and
25  brine, then dried over MgS0,. The solvent was removed under reduced pressure.
The crude material was taken 1o the next step as is and treated as theoretical in
yield. _
13.3 g (40.7 mmol) of the crude acid from above was dissolved in 206 mL AcO.
NaOAc (8.7 g, 81.7 mmol) was added and the resulting mixture was refluxed for 5
30 hours under N,. The heat was removed and the reaction mixture was allowed to
cool to room temperature. The reaction solution.was then diluted with 100 mL
toluene and neuiralized with ice / 6N NaOH {STRONG EXOTHERM!Y). The phases
were separated and the agueous phase was extracted with EtOAc. The organic
fractions were combined and washed with water and brine, then dried over MgSO..
35  The solvent was removed under reduced pressure and the residue was purified on a



(30 ng). 15 EXAMPLELS5

2- (1H Benzi m dazol - 2-yl ) - 3-cycl ohexyl -1 -net hyl -1 H i ndol e- 6- car boxyl i ¢ aci d:
0' o NOHTo a mxture of the aldehyde from exanple 14 (28 ng, 0.094
mmol) and_1, 2- d| am nobenzene (10.9 ng, 0.101 mml) in acetonitrile (500
pL) and DO KDY  was added chloranil (24.8 ng, 0. 1BSVRABMI2THe
reaction m xture vvas stirred at 20 roaom.tenperature for three days. AcOEt
was added and the reaction m xture wadt2successi vel y washed with a 1 N aq.
NaOH sol ution (2X), water (4X) and brine. After the usual treatnent
(MgS™, filtration and concentration) the residue was flash

chr onat ogr agt?e@®f pilicaga! PBPSEORITERH e X Bribly 27 obrpdichwaneoligded aeryclear

benzi m dazol;@u;demheﬁ@gdmtlve (11 ng, O. 028 mmol, 30 %yield). 25 To the
ester from aho THE pL), MeOH
(120 pl.) an \\f@é?(é%be(‘g‘%ﬁmﬂ rj’"\ﬁ&%"e @é&? i L'5h"‘{F‘c'f df'a%?"‘&%d 'E'ﬁ my. 0.280

mol ). The PMBECCION (24 girigs ﬁ/aanwwasraeﬂeéaed thegérultiag mdwewae rrper ature,
then dil W eqepixkh unéﬂﬁ‘q\? 'ior‘?ﬁﬂu@c ek Béﬁq\:ﬁ‘%"rélhov%dl S re%«‘%)n ﬁ\% The

aqueous | ayer was extr act e | or onet hane SUCCESSI vel y
washed wit h dlawed toooshio eap BWﬁrémr%fT’@rfeﬁ?f@" spigfieay W%Sr@él{eﬁé'ﬁ? 300mb0,

filtration acﬂdw@;m@&mw&m Qg 20 e tof Elenowasteidag.l Thevasuliing @bm@dwéao
03/010141 119 PCT/ CAO 11 o EXAVPLELG

| d
3 0ycl apent it bl pun Ao uPRlYo Bt A ilers R PR ONe oot or - To
t he 3-cycl opsmegus frctimhyaexracehwtiEiOAca The widasic fhatiohs waretuombhnaﬂ descri bed

in exanp e ghg \A(agﬂecmglth@’ Qéuém?i\lbcﬁngatgr MWE “1ha 9'&99}'(!\59% PlheS. 11 mol)

in tert- butanol (500 C was ad fres ared sol ution of
sodi um chl orsetent V'(aéde'?oYﬁji ””@e‘Tﬁ‘iucﬁﬂBTeFS‘t"ﬁ EH%?EH%\P@WB@P as(o%mﬁﬁ of
NaH2RO4 i n dip®nRlpof of whitedel by 10% EtOAc / Hexanes, and then purified by

recrystallization in hexanes.
A solution of N-bromosuccinimide (5.340 g, 30 mmol} in DMF (20 mL) was added
15  dropwise to a solution of the above benzofuran derivative (2.00 g, 9.47 mmol) in
DMF (20 mi). The mixturé was stirred overnight at room temperature after which
the bromination was judged complete (HPLC). The reaction mixture was diluted with
EtOAc and washed successively with water (3 X} and brine. After drying (MgSO,),
the solvent was removed under reduced pressure and the residue purified by flash
20 chromaiography using 3 % ECAc in hexane to give the title 2-bromobenzofuran
derivative as a white solid (1.45 g, 53 % vield).

EXAMPLE 18
3—Cyclopentyf-2-pyndm-2-yi-benzofuran-s-carboxyhc acid:

o CN CN = 0O COOH
Br \ —_— h’; \ O % I‘ Y

)

The 2-bromobenzofuran derivative of example 17 (0.850 g, 2.93 mmol), 2-tri{n-
butyl)stannylpyridine (1.362 g, 3.7 mmol), triphenyiphosphine (0.760 g, 2.90 mmoi),
lithium chloride (0.250 g,.5.9 mmol) and Cul (0.057 g, 0.3 mmol) were dissolved in .-
DMF (30 mi.) and the mixture was degassed by bubbling argon for 30 min. Tetrakis
30  (triphenylphosphine)palladium (0.208 g, 0.18 mmol) was added and the mixture
stirred at 100 °C under an argon atmosphere. After 19 h; the reaction was cooled to

25

room temperature, poured into water {70 mb) and exiracted with TBME. The organic



10 The reaction mxture was stirred for 45 mn. at roomtenperature then
brine was added. The aqueous | ayer was extracted twce with EtQAc. The
conbi ned organic |ayer was successively washed with a 0.5 N aq. HCl
solution and brine. After the wusual treatnment (MySO4, filtration and
concent r aMMRPIBE 1 ng of the desired crude acid were PSHFHPE¥2Rs a yel | ow
solid. 15 EXAMPLE17 2-Brono- 3- cyco/qoengll - benzof uran-6-carbonitrile: r NaOH
OH O cocl COCEt AICl~ NaCAc Ac200 BARPOOOEt NaH NBS-DMF NC O NC O CuCN
r To a solution of 3-bronmophenol (10 g, 57 8 mml) in 1, 2-dichl oroet hane
(50 m) was 20 added AICl3 (11. 5 cautlousl in two equal
portions at PPRSWasgsard Wil é’ated?c)f)@ﬁ‘éﬁ“t'%gﬁ%ﬁ ) @Tﬁ’l‘@ﬁ?%éat(f‘?fo? g, 58.1

rnnol ) was igiverm resdlecthatvesiporinel WIﬂaer()Hrdarﬂ@G @phyl onmdearam(zat ure. The

inder 12 1o ich bR el ElESed o0 e el OB 1L o0
t enper at ur e TapaitEafren@beye AP 8d0-69 mmod Gagisugendedin H@luxtu!eeif gingsh. After a
few  mi nut esy,96, @HY! Al (4 ML hd s (PRES CRAIPERXMERAN 2 B H1 @Bkbvidae aqueous
phase was c_ompiete hydrolysis. The mixiure was cooled in ice and the 10 N NaOH was added
dropwise to pH 9. The aqueous layer was washed with dichloromethane and then
acidified to pH 6 with 5 N HCI. The product was exiracted with EtOAc, dried
(MgSQ,) and solvents removed under reduced pressure. The desired carboxylic

10 acid was obtained as a white solid.

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

LD e O e

Me, NCSC]

/d'\o Brcr, 000! /@(j\Q ook ,@fb
‘——+

COOE!

-n—w-wwnﬁ
15 H:80, Et00C S

To a solution of 3—bromo-s-cyclopentahecarbonylphenol of Example 17 (5.194 g,
19.30 mmol) in DMF (58.0 mL} was added 1,4-diazabicyciof2.2.2Joctane (4.33 g,
' 38.60 .m_mol) and dimethyhhiocarbamyl chloride (4.77 g, 38.6 mmol) at room
temperature. The mixture was stirred at roorﬁ temperature for 3 hr, The mixiure was
20  acidified with 1 N HC! to pH 3 and then extracted with EtOAc. The organic layers
~ were combined and washed with brine and dried over MgS0,. The crude mlxture
‘was punfled through a plug of silica gel with 3%EtOAc/hexanes to provide 6.976 g
(100%}) of the desired thiocarbamate as a colorless ofl.
The neat O-3-bromo-6-cyclopentanecarbonyl! N,N- dlmethyithiocarbamate from



extracted with 1, 2-di chl oroethane. The organi c phases were conbi ned and
washed 5 with water and brine and dried over MgSO4. The sol vent was renoved
under reduced pressure and the residue was purified on a pad of silica gel
by hexanes. 17.2 g (78% of the product was collected as a yellow liquid I
low nel ti ¥ BOFM4 ~ To a solution of the above phenol (ROUVEARNIRS 3 mol)
in 80 nL DVF at 0C was added 60% NaH (2.67 g, 66.7 nmol). The ice bath was
renoved and the reaction 10 sol ution 4 allowed to stir for 30 ninutes.
Ethyl Bronpacetate (11.4 g, 68.3 nmmol) was then added dropw se via
syringe. Amld exotherm (-40 C) was observed, and the reaction solution
was al | oned abevestBia4ag. 12adrmmelryes heale irigiemal tapperatuthef 1898016 A mi xture

was car ef ul Iswpwc@ﬂm emczh‘észarms n oesqgama@ Raieribif) @b @Fdddétf)'\n%[é uk&y PH 4- 5
with INHC . The. r hen extracte Et OAc. The phases

was
5 mer & i BORH TR ToadHEn Blogiate C TS St BRI A L adeRL i TR aRPat g
NaHCCO3, wat evithowtrfidttier punificatibhen dried over MgSO4. The sol vent was renoved

under 1 e4uCqtle B Amo BSCRRUSEIBEH) N NS RANAE AR byt P 25 1

and treated as theoretical e above crude
ester was c@ROYRP diFsolyedip M?_O‘é{BOPﬂ\I—)L\E@!! (4(2@96'4'?& ﬂlfBCﬂ)W_SQﬁdefFIaEi and stirred

at roomt eﬁm&fra&wf@wéé/ﬁawdgm‘efﬁjﬂﬂﬂﬂtﬂ ﬁ)nﬁﬂae rhixNrdNR&d LoolBRMo RRnAdded i f

startlngmaerlal |sts Upon hydr sthe THE was stripped off and
The aquaous R RER R BykpliR e el sirteiat 15 (SR o
aqueous phasissobesd inmater and ahidlimbbyt&)Npmm BH @i tlwad elrdetdd withdELOAt amtt ed Wit h

Et OAc. . 4ghe @@é@esp §s§fr,]{?, gﬂagng%g%%h%%%;agwgﬁ%ws washed with

wat er and 25 bri ne, ent was renoved under
reduced pr egw@exan%%?ed@ 'ﬁ)eﬂfé'Pq dgsirgg hiophrich deryativeevasobfaingd@s aas i s and
treated as yéparatical in yield. 13.3 g (40.7 mmol) of the crude acid from

above was di ssol d in, 2 nL. Ac20. QAc, (6..7 . 7 ol s added and
the resul ti Lrll-a aﬁo ‘8’% %nv\%g'gpéqq'é%écg Wegg?‘%ca@%‘ym%ﬂgmg ﬁ&@rabﬂl‘é‘?z %heat was
renoved and1t1Be mmegiidt eegione (210unle wessaddkd Ky@Qh (0.67 79,448 mmph éiiowediper at ur e.
The reaghi oRg@RILsie :M@ﬁoéﬁ%giﬂtcf@ %Wé%hhjrggn%ol ). HPkpRGeapd neutralized

with ice 16N, é’g@h ases were separated and the
aqueous phaSi™ %{% - atitedgasiiop W”EE'WS fﬂ*ﬁ'@d&f’&éﬂ‘ﬁf@er RAPELAIUAS wer e
conbi ned anftiitraesveaconddnirateat Em:fﬁat@bnbmsﬂie@l ghilwetn s5eif EioAchieRinebpliadied 35 The

oI vent MSO%%Y@A)%%rpr5ﬁgpg§gc& eSSy e and the residue was pur ified on
The crude ester f(om above was dissolved in THF (12.0 mL), 1 N NaOH (5.0 mL}

20 was added at room temperature. The mixture was stirred at room temperature for 2-
3 hr, or untit TLC indicated complete reaction. The solvent was removed by rotary
evaporation. Water was added and the mixture was acidified with 6N HCltopH 3
and exiracted with EtOAc, washed with brine and dried over MgSQ.. The solvent
was removed under reduced pressure and the residue was used without further

25  purification, _

To the crude acid from above was added acetic anhydride {16.0 mL), and then

NaOAc (0.573 g) and the mixture was heated to reflux overnight. The mixture was

cooled to room temperature and poured info a mixture of ice ahd toluene. 6 N NaOH
~ was added until pH to about 7, and extracted with EfOAc, washed with brine and

30  dried over MgSO,. The solvent was removed by rotary evaporation and the residue
was putified by silica gel with hexanes to provide 0.795 g {80%) of 6-bromo-3-

. cyclopenty! benzothiophene as a coloriess ofl.
-A mixture of the 6-bromo-3-cyclopentylbenzothiophene from above (0.723 g, 2.57
mmol), and copper cyanide (0.272 g, 3.04 mmol) in DMF (1.4 mL) was heated to

35  reflux ovemight. The mixture was cooled to room temperature and diluted with



WO 03/ 010141 PCT/ CA02/ 01128 112 pad of silica gel by petroleumether. 7.8 g
(729 of product was collected.-as a clear - liquid / low nelting solid. The
br onobenzof uran from above (29.6 g, 111.6 nmol) was dissolved in 60 nL

DMVF. CuCN %12.0 g 134.0 mmol ) was added and the resulting m xture was 5
refl uxed 109 for 7 hours. The heat was renoved andPEHEAPEAERSI on

m xture was allowed to cool to roomtenperature. The reaction solution was
poured into 300 nL of 5% aqueous NaC}%and 200 nlL of Et OAc was added. The
resulting solution was stirred gently until all solids went into solution.
The | ayers were separated and the aqueous fraction was extracted with

Et OAc. The &iQani 2 NiYELOH wassadded enccibaipiixieg wes stéimed inndheiuigstend 5% aqueous
NaCN, wat er pRkda Hrdu cdite rnd bh@bue g br Wakliractbl Qith BRVACE Mhe Waganicenoved

under reduced %r}uessur e.. The crude brown solid was él eangd ulpon a pad of
silica gel eROVErECeRRingd aRedwgibed with brina, gieq ey Maghe BYd the VIR o) | i zat i on
I n hexanes. whss@hoMadamdef refilidad prsasure ciThe priodect (Was 3idd withoB0umivml ) in DVF (20
m.) was %ddi’gﬁﬂéﬁ ropwi se to a solution of the above benzofuran derivative
(2.00 g, . mTory in  DVF (20 m.). The m xture was stirred overnight at

r oom t enper Stayeleperiiy-reyaprmbenzothivnhene OiG9a. i78$5vRBol) wridssolvethin asetic ( HPLO) .
The react i ORgidiid4nE), YRmist {4u68q, Wdé‘mw@&%@ 2B0sh NS fripHERsSTNE!l Yy Wi th
water (3 X) and brine. After drné)ln %NQS 5%’§/ Chg'glﬁ?o' vent, was renmoved under
reduced pre&UHE WASFUTRE LB Y efﬁ%'r” Ve 9,27 ¥8S WP SRBCB Y aphy usi ng
3 % Et OAc i mhdrexectiva prayresy éftedibe tdatlich Wadrompidie naiodnervess addadf foviadé | ve as a
white sol.d 4 %. Vi U -3 I ridin

2-yl - be ng0 of lrjéa;c:ﬁc_a r-ng%urr%o%x@éwggé%l}%?%@%H%éﬂz%a%@g%ﬁ%%%énzof uran
derivative &hdentegused prepsyre apbuseg withogidurhes pyrificationy j (n-

but yI') st annyhp¥hiddicisho desidéide BomAbdvd Wad dddetifd BIRGRY (B0 Bemaurkd). 760 g,

2. 90 0L+ and bttt BRGN8 §nd o Fmdud redted 10 TR 107 1B a&je. alidy 057 0+ 0-3

nmol ) were
. compietion (HPLC) the reaction mixture was coocled to room temperature and poured .

15 into ice-water and extracted with dichloromethane (5 x 100 mL.), the organic layers
were combined and washed with 5% NaHCO,, and brine. The solvent was removed
under reduced pressure and the residue was purified with silica gel by 1%
EtOAc/hexanes. The coliecied fractions were concentrated and the residue was
slumried in methanol. The solid was filtered and washed with ice-cold methanol to

20 provide 15.9 g (58%, two steps) of pure ethyl ester as a slight yellow solid.

EXAMPLE 20

3-Cyclopentyl-2-pyridin-2-yl-benzofbjthiophene-6-carboxylic acid:
S COOEL 5= S COQEt

BN e NN N

25 The 2-bromobenzothiophene of example 19 (0.354' g, 1.00 mmol), 2-tti{n-
butyl)stannylpyridine (0.442 g, 1.2 mmol), triphenylphosphine (0.262 g, 1.00 mmol),
fithium chlotide (0.085 g, 2.0 mmol) and Cul (0.019 g, 0.1 mmol) were dissolved in
DMF (10 mL) and the mixiure was degassed by bubbling argon for 30 min. Tetrakis
{triphenylphosphine)palladium (0.069 g, 0.06 mmof) was added and the mixiure

30  stirred at 100 °C under an argon atmosphere. After 24 h, the reaction was cooled to
room temperature, poured into water (70 mL) and extracted with TBME. The organic
phase was washed with water {2 X) and brine, dried (MgSO,} and concentrated to



DMF (30 m-) and the m xture was degassed by bubbling argon for 30 mn.
Tetrakis 30 (triphenyl phosphi ne)pal | adi um (0.208 g, 0.18 mml) was added
and the m xture stirred at 100 C under an argon atnosphere. After 19 h,
the reaction was cooled to roomtenperature, poured into water (370 m.) and
extract ed W ¥HHVE. The organic WD 03/ 010141 PCT/ CA02/ B¢T54%%4285 556" was
washed with water (2 X) and brine, drigd (MJSO4) and concentrated to give
a residue that was purifi.ed by flash cﬁ omat ogr aphy. The desired 2(2-

pyri dyl ) benzof uran derivative (0.536 g, 63 %yield) was obtained as a white
solid. The nitrite from abov_eéo 200 g, 0.694 mmpl ) was suspended in a

m xture.of cHYRA residupaywaspyifigd byflasp cpematography TR €9sieD2@1) . After
refluxing fquyn&yl)'éerkbothﬂpﬁeﬁé\%q{)19]?)@11366%@|ehﬂdfag|olﬁﬁlln§d adhgalEiyilow € was
cooled in ice an he 10 N NaCH was added dropwi se to pH 9. The aqueous
layer was wa ¥ t h di chl oronet hane and then acidified to pH6 with 5 N
HCl . The pr obtheotstendtemekbyewasiydwiiizied it IDACsual mapder usg SBOH, torgivestbe vent s
removed %de\me as%%@eom Séﬁwdedne&t}ﬁor%ﬁﬁerd% P RHLR ABmaohRApNRs obt ai ned

as a white solid

2- Br ono- 3- cy'@lec?ﬁé’rﬂoﬂd b@éﬁ%?‘b]"t%W'B‘i)ﬁ%ﬂ’fé“‘@sé%lpwwp‘? @engrql grosed® est er NaOAcC
Aci O Br Et CHidderibeA@idtabpidam 15 H2SO4 EI OCC B To a sol ution of

3- br onp- 6- cycl opent anecar bonyl phenol of Exanple 17 (5.194 g, 19.30 nmol)
in DWVF (58.0 nl) was added 1, 4-di azabi cycl o[ 2.2.2]octane (4.33 g, 38.60
mmol ) and di eseiMpyd 2hi ocarbarryl chl ori de (4 77 g, 38.6 mml) at room

';ne)r;rF 3; 2”1 e he’a}r)n )§yflg Furan §-y? I)ér;zro th:op ene car eJI%ta%lae for 3 hr. The

3 COOEt COOE! o

The 2-bromobenzothiophene ester of example 19 was coupled to 3-furanboronic

acid as described in example 3 to give the desired 2(3-furyl}benzothiophene ester in
85 % yield. Saponification of the ethyl ester was carried out with NaOH at room
15  temperature to give the titte carboxylic acid derivative.

EXAMPLE 22
3—Cyclohexyl—1 -methyl-2-phen y.'- TH-pyrrolo[2,3,b]p yn'dine~6~carboxylic acid:

R Y
\ N \ ~- _mopsa N \
" eotte f paomy,
N COOEL PyrBr,

\ .

. \ I N
LI/ P 2,60, \"“ ’Ni COOE _ Meow 4
@B(OH): =

7-Azaindole (15.00 g, .127 mole) was dissolved in MeOH (330 mL) and sodium
methoxide {25% w/iw in MeOH, 172 mL, 0.753 mole) and cyclohexanone (52.86 mL,
0.51 mole) were added. The mixture was refluxed for 60 h and then concentrated

4 ‘z—o

o

20

under reduced pressure. After cooling in ice-water, the reaction mixture was



20 acidified with 1 NHC to pH 3 and then extracted with Et OAc. The
organic |layers were conbined and washed with brine and dried over MySO4.
The crude m xture was purified through a plug of silica gel with

3%kt QAc/ hexanes to provide 6.976 g (100% of the desired thiocarbamte as
a col or| ey witho14iThe neat O 3- br ono- 6- cycl opent anecar bopgt/CA02/01128

N, N- di net hyl t hi ocar bamate from WO 03/010141 PCT/ CA02/ 01128 114 above
(43.147 g, 121.1 mmol) was heated to fn7Zernal tenperature of 180-190C for
5 hr. TLC (20% Et OAc/ hexanes: Rf 0.6 (starting material), 0.5 (product))
was used to nonitor the reaction progress. The crude material was used for
the next reagidified to pW BRGH BNHO! bhe thepusdigiiatalt sohwascoldttedCiyUteation.

S-3-b. rono-6-c¢cycl ppent anecar banyl. N di et ,ocar ba e from above was
T vsoived ;bR EHRERAT B Vot b bl TSR MR PSR g bl 0T O
m xture was dFecitopihgtwithfefidneX19.8g).1. 5 h. The mi xture was cool ed to room

tenperature 'ﬁa@%été}?al £&h ¥ (Y680 é,eiﬁ.%éefﬂmggmié@‘&ii%édfve@‘(ﬁ&ﬂﬁﬁ&rh%ﬂﬁdwe resi due
was dissolved in water and LSm dified bx N HCl was extracted

to pH 3. It
with Et Ok 4iP b T Gaatbresiens Prihpen prPR1E) e pided Jbp
chr omat ogr aphiytuisl wds hid@Yenddddhaiehexaneit, gad 1@ 2g h( &ifer Mpichpoihhe desired
t hi ophenol [ A taj n S el | ow oil. T L.utjon of the
3- br ono- 6- c%?P%%@?%%&Sﬁ?‘%@%yﬁshaﬁg% 'e’?lo ' s%frrr '8%”%%3\‘?%9?5085%’43(%%%1. 105 mmol )
i n acet one (¥8.hothelcptalystwasddedvadiy(@ralion amythg solgtiopvaparated bodlerowed by- 15

addi tion of \gifakh pREQITRFGIAL Rslife falwSs titlrdéd with-TBIVIE 33gildRA dmpbdhe ni xture

was stirred overnight. The reaction mxture was filtered through filter
paper antf t F81d €139 P-at e was concentrated. Purification by silica gel with
5% Et CAc/ hexXihe esaipdady daliwgiiveGroBiddboge (B2, 37t4stiveclpwaiilsdolvas ineDIdBI or | ess oi | .

The crude e r ) ' | ' OH (5.0
m) 20 was S@a%cfg;a‘ ag'?] n?%%}r{ﬁ?r\éﬁ%té%ﬁ% %%3Me($%g£bn§>téﬁ Udr'é%\t?\sgggés_%?dregjég ﬂ%‘? room
t enper at ur e stigipg for 23, yolatilegrwaie ranpoved andderdedused Breevmp rrd Be Fesitiei on. The

sol vent was sh%@h\d@cijin%tér 1R L), a8 ke vl ba¥ifib £io prerd Byddemoasd the m xture
was acidjfied with 6 NHC to .3 nd extracted wth Et OAc, washed with
brine ant? drifERIRRNe _CE){F@H$& ‘{Pgﬁ"t‘"g%‘és SS'HWBV%Q fﬂ*’gé‘fasﬁ@d‘uced pressure
and t he resicdieetandy fitstich, wiasiredutithfwatériagd 228naiiamolinicd TBUIE, and dried '
(7.90 g). . |
The crude N-oxide from above (4.00 g, 18.49 mmol) was dissolved in DMF (350 mL)
and NaH (60% dispersion, 1.52 g, 38 mmol) was added in small portions over 5 min.
20  The mixture was stirred for 3¢ min and iodomethane (1.183 mL, 19 mmol} was
added dropwise ovef' 20 min to the suspension. After stirring for 3 h at room
temperatute, no more progress was measured by HPLC analysis. The reaction
_mixture was poured into water and exiracted 3 fimes with EtOAc. The exiract was
washed with brine, dried (MgS0,) and evaporated to give an amber solid {3.65 g,
25  60% homogeneity by NMR) that was used immediately without purification.
The crude product from above (0.80 g, 3.47 mmol) was dissolved in MeCN (10 mL).
Triethylamine {1.13 mL, 8.1 ‘mmol) was added iollowed by trimethylsilyl cyanide (213
mL, 16 mmol). The solution was then refluxed for 19 h. After cooling to room
temperature, the reaction was quenched by slow addition of aqueous NaHCO; and
30 the product exiracted with EtOAc. The extract was washed with brine, dried
- {MgS0,) and concentrated to a residue that was purified by flash chromategraphy on
silica gel using 15% EtOAc-hexane (0.285 g).
The nitrile (0.300 g, 1.254 mmol) was suspended in EtOH (15 mL) and hydrogen
chloride gas was bubbled through for 15 min to give a clear solufion. The solution
35  was then refiuxed for 1.5 h until TLC showed complete conversion of starting



To the crude acid from above was added acetic anhydride (16.0 nmL); and then
NaQAc (0.573. g) and the m xture was heated to reflux overnight. The m xture
was cooled to roomtenperature and poured into a.m xture of ice and
toluene.” 6 N NaOH was added until pHto about 7, and extracted w th EtQAc,
washed w WO dwaoer and 30 dried over MgSOX4. The sol vent wawCaeymwed by
rotary evaporation and the residue was purified by silica gel wth hexanes
to provide 0.795 g (80% of 6-brono-3-itBycl opentyl benzot hiophene as a
colorless oil. A mxture of the 6-brono-3-cycl opentyl benzot hi ophene from
above (0.723 g, 2.57 mmol), and copper cyanide (0.272 g, 3.04 mmol) in DV
(1.4 ni) V\/asm’élgﬁdld.elﬂiﬁér@go[ﬁfé tdrS] ﬁ:fohUtém/@MﬁquB, githtilesinere menibwedaind@rseduoed ed to room
tenperature an iluted with WD .03 01 P : OAc. 2 N
NAOH was. ackiBR At RE R A RV ErbAe T BB aNA udshdg BT, 2 8,

t hr ough Cel i brime, diled (MgBR)asd bancentraleds TorresiduearpofurifiedWdaéh The organic

layers were goohibeSoi iRksgadiabsd E%Adl?exaﬁélli € dive Ry ad¥iinyl adiét t he

IS

solvent was renmpved under reduced pressure. The product was used w t hout
further, 55pufs¥pPaayslign sum @2€Y 8hent yI - 6- cyanobenzot hi ophene (17.65 g, 77.65
mol ) was di sisdswe tloinrabageto. 100 ¢ 0i38 nindf)vazidissolbedimi THF (@46L)G4d g, 310. 6 nmol )
was added at _rqgomte rat.ure. . The 1 rf53085 L t gr% nper at ure
over ni ght and” HEE“ H}é’%ﬁogqe' %‘brr%fr'ﬂet@r%d 5?925 r ea@?@_(\')\’%g %g%eg'r gé‘g ! '*rger t he
reacti on waswasipbeatss Tohaeseledais! fautfdt(>Be%taeavergon)e dbesuigniesur e to
renove aceti g, 86hq6Rd thel@Sdil-thken it Eidikc. Prititiitionvas Wabivd wiinder reduced
pressure and used wi thout further £ur ificat,i E{)g g@e Ccr ud? C an&ﬁger Ivative
from abol® waderanddne sirigd MgRsPs) prdepnpgniratedn 106 FRIGS MalF ‘8%'13”/&9."' SO (45
m -) “and t hebyfiaxh ctiremh@alapty biosilicafdeU 5%d@tOAe-Bexdmygs. After conpl etion
(HPLC) the reagction m xtur WP00% I r ek 43 qpour ed, 15
into ice-wat -ngeré% 'Qe_égr]?ar&aa%tog% W toﬁoglzgﬂpgngg?@%ﬁ]g%{ggﬁg X %g graf({j , the organic
layers wer emgobrirthiBbiuarshiofies (el g, PHS srpallarsredisselyryl IDRiMEIePhe sol vent was
renoved Und@fueﬁ@ﬁqﬁBgE@i-ﬁ SHIN@n@ M NDEOL @SIzdHe. Was nitireiwagdeydstén.si | i ca
gel by 1% Et OAc/ hexanes. The ﬁg% | ect.ed. 1 %‘?Ct I ons \{ve!%ﬁ .c'gerrllgelg)tsr al ed and the
resi due Was DWHAGHIPY RIGOP ARS0FvgR e sORan 1oppY Fina 380 e RE TR IR0 ed wi t h
i ce-col d net peiladiim {@0ZHg,xe8/inche!) $Bs Sddpd( 3B Mitute vesegitiedior pRib eftest hyl est er
as a slight yah %t%r& gatalyst {0.035 g, 0.03 mmol) was added. After refluxing for an

additional 2 h, the EtOH was removed under reduced pressure. The residue was

dissolved in EtOAc and the solution washed with 10% aqueous HC! and brine, and

20 -dred (MgS0,). Removal of volatiles under reduced pressure gave an orange gum

that was purified by flash chromatography on silica gel- using 20% EtOAc-hexane

(0.105 g, crude). .

The partially purified ester from above (0.100 g, 0.276 mmot) was dissolved in a

mixture of THF (2 mL) and EtOH (2 mb). 1N NaOH (2.8 ml) was added and the

25  mixture stirred for 4 h at room temperature. Volatiles were removed under reduced
pressure and the residue diluted with 10% aqueous HCI. The product was extracted
with EtOAc (3 X), dried (MgSO0,), evaporated and purified by reversed-phase

preparative HPLC to give the titte compound.

30 EXAMPLE 23:
General procedure for the preparation of aromatic amide derivatives from o-

monosubstituted N—Boc-aminq acids:



EXAMPLE 20 3-Cycl opentyl 2 pyridin 2-yi-benzo[b]thi ophene-6-carboxylic
acid: COOEt COON 25 The 2-bronobenzot hi ophene of exanple 19 (0.354 g, 1.00
‘mol ), 2-tri(n- butyl)stannyl pyridine (0.442 g, 1.2 mol),

‘tri phenyl phosphine (0.262 g, 1.00 mmol), Ilithiumchloride (0.085 g, 2.0
mol ) and V®1P3010B1019 g, 0.1 mmol) were dissolved in DREI/CABRMH2E and t he
m xture was degassed by bubbling argon for 30 mn. Tetrakis

(tri phenyl phosphi ne) pal | adi um (0. 069 @180. 06 mmvl) was added and the

m xture 30 stirred at 100 C under an argon atnosphere. After 24 h, the
reaction was cooled to roomtenperature, poured into water (70 nL) and
extracted with TBME .. The organic phase was washed with géter (2 X) and
brine, dried (MgSOX4 and concentrated 1.0BVWDYBBA010141 POr/ 2/ 01128 116

gi ve a resi due gohat wourt f ike-By Wg BT - ~gesired 2(2-
pyri dyl ) benzot hi ophene ester (0.197 g, % yreld) was, obt

ined as a pale
yellow waxy solid. The ester from above was hydrolyz

H i Nt he usual manner

usi ng NaGH, N%oelpv&e&éa% mén&sbﬂéiﬁnt&%rﬁm& 'aaas &Qéélcquasd QT&ucra%ﬁﬁé y or
purified by HPLC and f hr omat %'190'6 he aci d be coupled to

ani ne deri vat§iyaives H‘F"I’Wﬁ’%ﬁrq ﬁ‘i@%@??é’r"é?up *efice Thaé\é%crq Rseigcting exarrpl e 37.
EXAVPLE 21 1tods @(ﬂh@rﬁ)a@é\béh uadetmmawo%nem;ortsema@{etapbmpﬂ&b@nﬁ—:& carboxylic

aci d: ot hi ophene t exa 19 was coupl ed
06 5t ur ahbot SN TeR AR RODAR BB S . Tt ot SERTRITIRE doo: r e b( 3.1
uryl ) benzot hicoplren¥Besbealaning to 8ibyl%-gmisbennaBapoin rdprasentative: of t he et hyl ester
was carried out with NaCH at room 15 terrperature to give the title

carboxylic acid derivative. EXAMPLE
3- Oycl ohexy!| (AFIE((EYR-Bihasegraanyt WX’JPB’PWP@EH]OWTEF’M'H@DUHW gfdxda:ic acid: 0

NH +/:\"’ \Q/\
COOEt

10 N-Boc-D-alanine (0.284 g, 1.5 mmol) was dissolved in DMSO (2 mL) and DIEA (1.04
ml, 6 mmol, 4 equivalents) was added. Ethyl 4-aminocinnamate (0.287 g, 1.5
mmol) was added followed by TBTU (0.578 g, 1.80 mmol} and the mixture was
stirred for 24 h at room temperature. The reaction mixture was diluted with EtOAc
{75 mL} and the solution washed with water (40 mL), 1N NaOH (3 x 25 ml.), 1M

15 KHSO, (2 x 25 mL) and 5% NaHCO; (25 mL). The extract was dried (MgSO,) and
concentrated io give' the desired N-Boc-protected anilide as a yellow solid (0.411 a).
The material from above was stirred for 1 h with 4N HCl in dioxane (10 mL).
Removal of volatites under reduced pressure and trituration of the residue with
TBME gave the title hydrochloride salt as a brown solid.

20
EXAMPLE 24:
4-(4-Amino-phenyli)-thiazole-2-carboxylic acid ethyl ester:

QN " H .
oM ethyl thioxamate  ° . H,/Pd{OH), ZNQ(\
—_—-
Br o S e S
o]

N# Nt(

COOEL COOEt

4’-Nitro-2-bromoacetophenone {6.100 g, 25 mmol} and ethyl thioxamate (3.460 g, 26
25  mmol) were dissolved in MeOH (20 mL) and the solution was refluxed for 1 h. After



LIC W/ Na,CO B(OHL 20 COON 7- Azaindole (15.00 g, .127 nole) was
di ssolved in MeOH (330 nL) and sodium nethoxide (25% wWw in MeOH, 172 ni,
0. 753 ol e) and cycl ohexanone (52.86 nL, 0.51 nole) were added. The

m xture was refluxed for 60 h and then concentrated under reduced
pressure. WA @3@no1¢bol ing in ice-water, the reaction m xtREECHRMAD 03/ 010141
PCT/ CA02/ 01128 117 acidified to pH 8 with 3N HC and the precipitated solid
was collected by filtration. The prodd®t was washed with water, triturated
wi th TBME- hexane and dried by azeotroping with toluene (19.8 g). The
material from above (15.00 g, 75.65 mml) was dissolved in a m xture of

Et OH 5 (13@coiny iardniiE@Epéatirerihe raechi2oih Pl @ ollecied by Higatiof,1. 30 g) was

added. The ghilANih dpmBYAT ﬂaan@;mepmﬁﬁmjfs%gﬂﬁ%mdpas for 24 h, after
whi ch point additional catal After stirring under

H2 gas for éﬁ‘ﬁﬂ%ﬂqﬂdﬁé{le “'W@S%r f‘?"ﬁéb‘ﬁ’ét(gﬁg}gt 8RR MobEY e (PR PP at i on and
t he "sol uti oraamamno&hgdn 21 GROH —ITe{RUGe ehi was stitfed 1618 Iguvd2r aatnesi due that was

triturated ive an a azai ndol e
der i vat 1 e TVeEOe "0y SutrepSon 55 Merod B SRbteyt Sayor i R ERE" 156 m)
and net a- chiremoysdrubderzedusced piegsyra o gusthg | tltlﬁgormcwmb B§ avedsish depee (2. Gﬁf ter
stirring fory gdlyiclgl atiles were renoved under reduced pressure and the
resi due suspendeg in water (100 nL). The mixture was basified to pH 10 by
addition of 15 saturated agueous Na2CO3 sol-ution under vigorous stirring.
The solid wExakhgips:col | ected by filtration, washed with water and a snall

anmount of T nd dr,i ed 7 e crude N- e from above (4.00 g,
18. 49 mol ) %55 ’Q’gﬁf‘{?g&"ﬁh&' ﬂgﬂ%’?é‘gﬁ"ﬁf‘}"’"‘é’f{ﬂ Iﬁé’ 0% di spersion, 1.52 g,
38 nmol )towas added in small portions over 5 min. 20 The m xture was

stirred for “30 mn and Bbc@dﬁﬁgt hapg: (L8 m_ 19 mvol ) was added dropw se

over 20 mn he—strspens KELET St for 3 hgat room tenperature,

no nore progress "Was neasure bgrE#LC anal )‘Z“g S""*“'ﬂ“heﬂrue ction
' COOEt 2) HCE CO,Et
Br/ﬁr E0,C

- I E10, c
-
e=( \N’\s {CH),CONO -

CuBr,

NH, HBr Br

p-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 1o
15  RT, evaporated 1o diyness, re-dissolved in EtOAc and washed with 0.1MHCland
brine. The organic solution was dried over anhydrous MgSQ;,, evaporated to
dryness and purified by flash column chfomatography, using 5% to 10% EtOAc in
hexane as the eluent, to obtain the Boc-protected aniline (23 g). The Boc-protected
bromoaniline (10.7 g, 39.2 mmol) was dissolved in anhydrous THF (75 mL) in a flask
20 equipped with an overhead stirrer. The solution was cooled to 0 °C and Meli (1.2 M
in E,0, 33 mL, 39.2 mmol) was added drop wise while maintaining the internal
temperature befow 7 °C. The reaction mixture was stirred at 0 °C for 15 min and
then cooled to —78 °C before N-BulLi (2.4 M in hexane, 17 mi., 39.2 mmol) was
added drop wise, maintaining the internal temperature below —70°C). The reaction
25  mixture was stirréd'at =78 °C for 1h, B(OEt)s (17 mL, 98 mmol) was added drop wise
{(internal temperature < -65 °C) and stirring was continued for 45 min at—78 °C and
at 0 °C for 1 h. The reaction mixture was then treated with 5% aqueous HC! (~100
ml, to pH ~1) for 15 min and NaCl(s) was added to saturate the aqueous layer. The
aqueous layer was extracted with 0.5 M NaOH (4 x 100 mL) and the combined



m xture was poured into water and extracted 3 tinmes wwth Et OAc. The extract
was washed with brine, dried (MpJSO4) and evaporated to give an anmber solid
(3.65 g, 25 60% honpgeneity by NVR) that was used inmedi ately wi thout
purification. The crude product from above (0.80 g, 3.47 mmol) was

di ssol vedWospg@m (10 nL). Triethylamine (1.13 ni, 8. 1PEHEA2/0MES added
followed by trinmethylsilyl cyanide (2.13 nl, 16 mmol). The sol ution was
then refluxed for 19 h. After cooling'®b room tenperature, the reaction
was quenched by sl ow addition of agueous NaHCO3 and 30 the product
extracted with Et OAc. The extract was washed with brine, dried (MySO4) and
concent r at eciauepus layersiwgrraciditind withs5% HiC) (158 erLbip H abland lekisntadogfiaphy on
silica gel ysjo\@xbobtes Ofte B8XAR drfardSayds werkBiedbldriahBydrdisigb, 1. 254

mol ) was suspended in Et OH (15 rrLg and rédrog‘en chlorid as was bubbl ed
through for Weedapd qopogitiaied o givehe APCREMBIMAT RE4SEMOPIYHCOERISRAT t hen
refl uxed forashsblid7isg)i| TLC showed conpl ete conversion of starting WO

03101014% 1184, ST/ F40e/ Rl ARTBALLE Aokl Sla 8.4 AP 1 hGTubRMPEr ature,
vol atiles were reroved under feduced pressure and the residue was

di ssol ved i rmiradang heathd ios OTE ferraigin. WéstHroegiing of e Bagties mbdwreede (MySO4) and
COPC?QE; fzigg/%ogtid-r&ﬁ‘aiﬁe%%éil%@tu){ﬁéd \Piﬂfécietoﬁé, érehiland h:.{cﬁ@faﬂﬁ&% ﬂ&h@g@&i ton Sl : I ca

ge - o Et OAc- hexane) .tg_give the desir et hylL ester s a pale

Sel I o gum (B GEored AREOFEP OB 00, OIS ghe BTetiFgReRat .

di ssol ved i rthehHiddédisiodty (@veta penjod ai2nimimnid y doloimori-bieyipigitdeohg,6e (0. 200 g,

0. 532 ) ] : } o6 J s ed vial
for 16mk:%l( >£§'\(Q@oﬁ )c%%\(;g%% @Q’?.QET'LT%@%O I'rﬁple%m?/\é/ads&gga\}gp%r 2{' g(rjé agtrllog' rﬁﬁ@er esi due

t aken up i nt\®sEliqyRd to wamn-up [T end iiradhiondd hwiTthe miguigavasrtheihidseli ne, dri ed

(MyS™4)  and 16 anaRRblisAtCdollibe (P4 dAa BRERIdIHith WD gt*rziobir@_q._ Thy flash
chr omat ogr a%% on sili ca{hsglel 55% Et Og@ g%g%ncgg ., Ihe R&fpw gom above :
(0.100 g, 0CHPRCHYETYaS BirdAT BB AN (. 6% °GeT [ OHREY4and 1 t hi um
chl ori de (0.20d8vaporafeddd drigmets. Therdesitedslzomvibidzola perdogtwasrisladéd int ol uene (2
m), EtQg ( Z—S%Qie Qségz/hﬁ@r%ﬁ@ céleﬂ%hl%l'r%ato J% Obing Y62 ?f@ﬁc fieRassed. 15 by
passi ng argon -g sﬂt}h'r gh the solution 0|9 gy m né, an
tetrakistri FA&RAYHbsphi ne pal l-adi um (0.035 g, 0.03 mml) was added. The
m Xt ure was Toef delgesbd DIutidB ohthabkdiothiazole product (230 mg, 0.97 mmol), the
boronic acid derivative from above (230 mg, 0.97 mmol} and aquéous Na;COj3 (2M,
3 mL) in DME (3mL), a cataiytic amount of Pd{PPh;), {56 mg, 0.049 mmol} was
20 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,
aqueous NaHCO3 (2 x} and brine. The organic layer was dried over anhydrous
MgSO, and concentrated to dryness. The carbamate-ester product was isolated
after flash column chromatography using 20% io 30% EtOAc in hexane: 180 mg.
25  The aniline hydrochioride was isolated after removai of the Boc protecting group with

4N HCl in dioxane for 30 min.

EXAMPLE 26:
4-(2-Methoxycarbonyl-4-methyl-thiazol-5-yl)-phenyl-ammonium chloride:



- which point nore catalyst (0.035 g, 0.03 mmol) was added. After refl uxing
for an additional 2 h, the EtOHd was renoved under reduced pressure. The
residue was dissolved in EtOQAc and the sol ution washed with 10% aqueous
HCI and brine, and 20 dried (MySO™4). Renoval of volatiles under reduced
pressure yavisioardabrange gum that was purified by flashPEHEAR®IBEr aphy on
silica gel using 20% Et OAc- hexane (0.105 g, crude). The partially purified
ester from above (0.100 g, 0.276 nmol }2%as dissolved in a mixture of THE
(2 m) and EtOH (2 nmL). 1IN NaCH (2.8 nL) was added and the 25 m xture
stirred for 4 h at roomtenperature. Volatiles were renoved under reduced
pressure and the residue diluted wth 10%\39%014%439. Th¥ product was
extracted Wl\tﬂlcg Et Qe (3 XNAr | el i‘!ygSO4) =gvapor at ed purified by
rever sed- phasey preparati veN¥PLC teesogi ve t'Hg titzhg){s orrpB"tﬂnd. 30 EXAMPLE 23:
General procedfi:e for the prdB8tafiin of ardifatic ﬁide d&:fyatives from a-
nonosubstituted N Boc-am no aci ds: 03/010141 Fff BocHNXCOOH + H2N-Q 119
1. TBTU/ DIEA 2. HClI - dioxane.PCT/ CA02/01128 N-Boc protected

a- nonosubstituted am no acids were coupled to aromati c ami ne derivatives
using standard ani de bond_cpBupl { ':m?ag@t The N-Boc protecting group
was then cl edtPety er aciydisc ns tbe @ppropriate amne 5
derivatives were bamed "a6 hy@#echl ori de salf K he foll ow ng procedure
for coupling N Boc-D al ani &0 ethyl 4-am nfocinnamate i s representative:

(R) -i -f 4- (( BbeleolilibupEanRemthetdiRikkdle PAANY|60aRRaREHC @b M) a@fFToni um
chl ori de: leg,?ﬂysgaf %Esjo%v&.pe’}lél%) %ﬁ%@%lf %lﬁ Imri]newlgi% s%g'iérl}g %igoz%'ugly.mi‘rr?el goli&vas

di ssol ved in
material formed was filtered and recrystallized from EtOH. The crystalline product

5 was filtered and dried under vacuum to give the 5-bromo derivative as the HBr salt
(10.3 g). This product was then dissolved in a solution of CuSQ, (11.4 g) and NaBr
{9.9 g) in H,O (115 mL) and H,S0O, (6M, 360 mL) was added at 0 °C. An aqueous
solution of NaNO; (6.10 g in 20 mL of H;O) was then added drop wise fq the reaction
mixture over a period of 25 min, maintaining the temperature below 3°C. The

10 reaction mixture was sfirred at 3 °C for 20 min and then at RT for 1 h. The reaction
mixture was diluted with brine (280 mL}) and extracted with Et,O (3 x 300 mL). The
ether layers were combined, washed with a saiurated, aqueous solution of sodium
thiosulfate to eliminate any unreacted Br, dried over anhydrous MgS0O, and filtered
through a pad of silica gel (~200 mL). The solvent was evaporated and the desired

15 product isolated by distilafion (bp = 80-81°C at 15mm Hg).

A solution of the dibromo intermediate (500 mg, 1.94 mmol) in hexane (5 mL) was
added to a cooled solution {-70 °C) of n-BuLli (870 plL of 2.2M in hexane), diluted with
10 mL of hexane. The reaction was stirred at —70 °C for 1 h and then added to
CO(s). The mixture was partitioned between HO and ErO. The aqueous layer was

20  acidified with 1N HC! (pH ~2) and extracted with EtOAc (2 x), dried over anhydrous
MgSQ,, filtered and evaporated to dryness. The residue was re-dissolved in MeOH /
DCM, treated with CH,N, (until the solution remained yellow) and evaporated to
dryness to give the desired 5-bromo-4-methylthiazole-2-cathoxylate ester as a yellow
solid (230 mg). Suzuki cross-coupling of this product with the N-Boc protected 4-

25  aminophenylboronic acid, as previously described (example 25), gave the building
bloek 5-(4-amino-pﬁenyl)—cl-methyl-thiazole-2-carboxylate methyl ester. This product
was treated with 4N HCl in dioxane fér 30 min to remove the Boc protecting group
and obtain the desired compound.



‘mL, 6 mml, 4 equivalents) was added. Ethyl 4-aninocinnamate (0.287 g, 1.5

nmmol ) was added fol |l owed by TBTU (0.578 g, 1.80 nmol) and the m xture was
stirred for 24 h at roomtenperature. The reaction m xture was diluted with

EtOAc (75 nL) and the solution washed with water (40 nL), 1 N NaCH (3 x 25

m), 1 MPMORAYMI (2 x 25 m-) and 5% NaHCO3 (25 nl). TREVEARAEE was dried
(MySO4) and concentrated to give the desired N-Boc-protected anili de as a
yel low solid (0.411 g). The materi al 1230m above was stirred for 1 h with
4N HCl in dioxane (10 nL). . Renpval of volatiles under reduced pressure
and trituration of the.residue with TBME gave the title hydrochloride salt
as a brown solid. 20 EXAMPLE 24: 4-(4 Anino phenyl)-thiazole 2-car boxyl iC
acid ethyl JMMPLEZB1pd(Qt%f S 1 5 OOOEt COCE

4'-Nitro-2- AHiRPPRESE2-hitth)Deerilic 294 iR esfpd et hyl thi oxanate
(3.460 g, Zgwg‘gﬁml)bv\ereﬁ%l sshé’lﬂvég’ in MOH (20 nlL) and the solution was
reftuxed for 1 h. After WO 03/010141 PCT/ CA02101128 120 cooling to room

tenperature, the pod ated soli dnwa ,col IH;N ed by filtration, washed
undegr vac y| e d) A suspensi on of
: 25n28, E‘iﬁﬂ) a 2 on carbon

with cold MeOH and dr [

(200 ng) in 2:1 EtOH - THE (6%#% was stirred for r 1 atmof 5
hydr ogen ggas. The suspension was filtered to renove the catal yst and

vol atiles renoved under reduced pressure to give the title conpound as a
reddi sh f oarfrieihgsi-nigocinpamicadd (§3 mopkan/mmel)sss dissolved in EtOAc and

f_i, (4-Et hox%/wdwﬁsdaédmm@fcﬁzr% 'in EQO YRY ba@dHEHM & PrSRieRf yellSy cotdt wals Bo; O BOM
r-'y COOE

observed. A couple of drops of AcOH were added to desfroy the excess CH.N,. The

mixture was dilljfEd with EtOAc and the organic layer was washed with H,O,

10 aqueous NaOH (1N) and brine, dried over anhydrous MgSQ. and concentrated to
dryness. The residue was re-dissolved in EtOH (2 mb), SnClL2H,0 (289 mg, 1.28 _
mimol) was added and the reaction mixture was heated to reflux for 1h. The mixiure
was cooled to RT, diluted with EtOAc and quenched by the addition of aqueous,
saturated NaHCQs;, The organic layer was separated, washed with brine, dried over

15  anhydrous MgSO, and concentrated to dryness to give the iitle compound (40 mg)

as a yellow solid,

EXAMPLE 28: _
4-((E}-2-Methoxycarbonyl-vinyl)-3-methyl-phenyl-ammonium chioride:

HN 1) Boc,0, NaoH BO¢HN

———— ettt .
—

COH 2JCHN, COo,Me

H.:N
O _

4-Arnino-2-methyl cinnamic acid (0.090 g, 0.51 mmol) and NaOH {1M, 1.1 mL, 1.1
mmol) were dissolved in dioxane (4 mL), Boc,O (117 mg, 0.53 mmol} was added

o

co,Me
20

and the mixture was stirred at RT for 15 h. The reaction mixture was partiiioned
) between EtOAc and H,0, the pH of the aqueous layer was adjusted to be basic
25  using 1N NaOH, and extracted with EtOAc (3 x). The agueous layer was then



SH O HN==( NH2 EtO..c Sr 1) CH, LI BcHN 2) n-BUM 3)B(oEt), 4) HCl Ete C,

rS(CH9),CONO - ~-S CUBr, NH HBr B(OH) , C 1) P(PPtA H +N- n Sr Na, CO
(2M CO, Et p-Bronoaniline (13.0 g, 76 nmol) and Boc20 (19.8 g, 91 nmol)
were dissolved in toluene (380 m-) and stirred at 70 C for 15 h. The
reacti on WO has cool ed to 15 AT, evaporated to dr yRe¥SM%01%i ssol ved

i n Et OAc and washed with 0.1 M HCl and ‘FI’I ne. The organic sol ution was
dried over anhydrous MySO4, evapor at ed? dryness and purified by flash
col um chromat ogr aphy, using 5%to 10% Et OAc in hexane as the eluent, to
obt ai n the Boo-protected aniline gz The Boc-protected bronoaniline

l?ﬁt ¥

(10.7 g, 39.2i9sg 1 PRhedansl @%fa?t%w' ok s NPHPTYENES Iery weig a f | ask 20
equi pped wi tdambmled\/\%sh@ﬁdﬁrﬁﬁﬂné,rcﬁbd ot&@nsRlrelis mgscwamtemnehﬂd to 0 C and MelLi
the- 1 nt er narconeasnaie Koy r B o ndh, B oA arE dGe it red ot o
C for 15 m rimethid cinnamic acid was re-dissolved in EtOAcand a solut;on of CH:N: in EL,O was
5 added until a persistent yellow color was observed. A few drops of AcOH were

added to destroy the excess CH;N, and the reaction mixture was washed with 10%

aqueous HCI, saturated NaHCO; and brine, dried over anhydrous MgSQ,, filtered

and concentrated to dryness. Purification by flash column chromatography, using

10% EtOAc in hexane as the eluent, led to the isolation of the Boc-protected methyl

10 ester as a yellow solid (36 mg). Finally, the Boc protecting group was removed after
acid treatment with HCl in dioxane (as described previously) to give the fitle

compound.

EXAMPLE 29:
5-Amino-1-methyi-1H-indole-2-carboxylic acid ethyl ester

O,N 1) NaH, met TN \
N

15

2) SnCl,2H,0

::Z/

The ethyl ester of 5-nitroindole-2-carboxylic acid (0.300 g, 1.28 mmol) was dissolved
in anhydrous DMF {6 mL) and NaH (0.078 g, 60%, 1.92 mmol) was added. The

20  reaction was stirred at RT for 20 min, then Mel (160 pyL, 2.56 mmol) was added and
stirring was continued for 3 h. The reaction was guenched with the addition of
aqueous NaHCO; (~1%) while stirring vigorously. The brown solid formed (0.096 g)
was fillered and dried in air ovemight. _
The N-methyl nitro derivative (196 mg, 0.79 mmol) was then dissolved. in DMF (4

25 mL), H>0 (400 pL) and .SnCl;2H,0 (888 my, 3.95 mmol) were added, and the
mixture was stirred at 60 °C for 3 h. The mixture was then partitioned between 10%
atjueous NaHCO; and EtOAe and stirred vigorously. The aqueous layer was re-
extracted with EtOAc and the combined EtOAc layers were washed with brine, dried
over anhydrous MgS0, and concentrated to dryness. The residue was purified by

30 flash column chromatography, using 1:1 ration EtOAc/hexane as the eluent, to
obtain the pure 5-aminoindole derivative (118 mg).



then cooled to 78 C before N-BuLi (2.4 Min hexane, 17 nmL, 39.2 nmol) was
added drop wise, maintaining the internal tenperature below 70C). The
reaction 25 mxture was stirred at -78 Cfor 1 h, B(CEt)3 (17 nm., 98 mmuol)
was added drop wise (internal tenperature < -65 C) and stirring was
continued Y@P3U8l4khin at 78 Cand at 0 Cfor 1 h. The rgﬁypﬁwl%sxture was
then treated wth 5% aqueous HCl (-108 m.,, to pH-1) for 15 mn and

NaCl (s) was added to saturate the aqu'aﬁs | ayer. The aqueous |ayer was
extracted with 0.5 M NaOH (4 x 100 nL) and the conbi ned WD 03/010141

PCTI CA02/ 01128 121 aclueous_ | ayers were acidified with 5% HC (150 nL, to pH
-1) and ext riet¥ation ¢ nitEingele2capoxgpte it othes gliylaiing aasats 6usRAF EN ayers were
dried over gpnpaunObmidESt¥hzyi bidnhified Laderanelcarainioaddidsativd dbovedgare tiidhe N- Boc

carbamat e of_ _4- am € 0r oni.e,.ach d, olid (7.5 g). 5 Thiourea
(7.60 g, 1060%%{%@%%@?‘#@?3@3#5 ﬁ!eu%/ggeo%iaj?% m., 100 mmol) were m xed
and heated to 100 C for 45 mn. After cooling of the reaction m xture, the
sol i d obtgai ng@dmpesad:.riturated with acetone, filtered and recrystallized
fromEtOH to  obtain the desired aninothiazol e product (10.6 g, 40 nmol).
The ami not hi%# b{EARERe-THRutpxycraeenvdPiRArlin &y hmathanayilsmiea)-bweliwh) to a

sol uti on of m.mgmbambm;c(a@;&t@;eggbnlo nmol ) and CuBr2 (10.7 g, 48 mol)
in MeCN (160 nL) at 0 C. The reaction m xture was allowed to warmup to RT
and to stirred for 2.5 h. The m xtur s then added to an aqueous HC '
solution (20% and extracted vvithOEtZ (2 x 400 m.). The organic |ayer was
washed wi th aqueous HCl (10%, drléf'%ver anhydrpus MgSO4 and evapor at ed
to dryness. The desired bronothi azghe product wapg isolated in 15 -85%yvyield
(4.3 g) after flash colum chromaté/g,aphy usPrg A5% Et OAc in hexane as the
eluent. To a de-gassed sol ution of e bronot h'hazol e product (230 ng, 0.97

mml ), the boronic acid deri Vaesipe ¢ abo 30 ng, 0.97 mml) and
aqueous NO2COB (2M 3 nlL) in vl HoRtgmaina catalytj c amount of Pd(PPh3)4
(56 ng, 0.049 mfo \20,added and the reqg d e was stirred at 80
C under argon for o Thé ~reactiomm xture t Iy cJOICeRE 0 RT,

diluted with Et OAc and ‘extract ed)piehidimddr i ne, aqueous Na{‘{—|CCB (2 x) and
brine. The organic |ayer was dried over anhydrous MSO4 and concentr ated
to dryness. The carbanat e-ester product was isol ated

A solution of amine from example 29 {70 mg, 0.32 mmol), N-Fmoc-amino-(4-N-Boc-
piperidinyl)carboxylic acid (150 mg, 0.32 mmol), HATU {139 mg, 0.35 mmol}, HOAt

10 (48 mg, 0.35 mmol) and collidine (155 mg, 1.28 mmol) in DMF (2 mL) was stirred at
RT for 156 h. The reaction mixture was diluted with EtOAc, washed with 1% aqueous

- Citric acid (2 x), saturated NaHCO; (2 x) and brine, dried over anhydrous MgSQ, and
concentrated to dryness o give an orange solid (210 mg) which was used in the next
reaction without purification. A solution of the crude solid (210 mg) in DMF (3 mL)

16 and piperidine {95 mL, 0.95 mmol) was stirred at RT for 3 h. The reaction mixture
was concentrated to dryness and purified by flash column chromatography, using a
solvent gradient from 50% EtOAc in hexane to 100% EIOAc as the eluent, to give
the compound as a brown solid (110 mg). !

200 EXAMPLE 31: .
5-{[1-(4-Amino-1-ethyl-piperidin-4-yl}-methanoylJ-amino}-1-methyl-1H-indole-2-

carboxylic acid ethyl ester:



after flash columm chromat ography using 20%to 30% Et CAc i n hexane: 180 ny.
25 The aniline hydrochloride was isolated after renoval of the Boc
protecting group with 4N HCl in dioxane for 30 mn. EXAMPLE 26: _

4- (2- Met hoxycar bonyl - 4- et hyl -t hi azol - 5-yl ) - phenyl - anmoni um chl ori de: WO
03/ 010141 MOP/MPI1 " NH3 BoCHN Sr. CORCH3 Br 1) Pd( PPh3) 4PCREARORI2E ON) H3+N
SICOCVM B(OH N~ 2) HC I. \JJ, '1'%% PCT/ CA02/ 01128 To a sol ution of '
2-am no-4-net hyl thiazole (7.90 g, 69 ) in E£t20 (70 nL) at 15 C, Br2
was added slowy over a period of 30 min while stirring vigorously. The
solid material fornmed was fil t'eregaoand recrystallized fromEtCH. . The
crystalline product 5 was filter Ad dried under vacuumto give the
5-brono derivative as the HBr Hal (10.3 g). This product was then

di ssolved in a solution of Cubln(Tkoh g) and r (9.9 g) in HO (115 n)
and H2SO4 (SM 360 m -) was agd8dioad coflaife AN agueous sol ution of NaNO2
(6.10 gin 20 nL of H20O was then added drop w.gt to the reaction mxture
over a period of 25 mn, mairzaixirAgchiee tenpg ure below 30C. The 10
reaction mxturé i{:&@ at 3 Cfor 20 mp anditheg at RT for 1 h. The
reaction nixturewesyfilUted wth—brine (280 nl ) dhd jextreeored with Et20
(3 x 300 nL). The ether | ayesenum, .chenybi ned, washed®w {h a saturat ed,
aqueous sol ution of sodium thiosulfate to elim nate any unreacted Br2,

dri ed over anhydrous MySO4 and fPPPered through a pad of silica gel (-200
m.). The sollVeftamivpindelealedvadive df exathplols vibesbamel to N-Fmoc-amino-(4-N-

Boc-piperidinyl)carboxylic acid as described in example 30.

The Boc protecting group was removed with 25% TFA in CH,Cl, in the usual way,

5  and the product was then dissolved in EtOH (6 mL). AcOH (133 mg), acetaldehyde
(33 mg, 0.74 mmol) and NaCNBH; (23mg, 0.37 mmol) were added and the reaction
mixture was stirred at room temperature for 2 h.. The reaction mixture was
concentrated to remove most of the solvent, the residue was re-dissolved in EtOAc
and washed with saturated NaHCO; and brine. ‘The organic layer was dried over

10 anhydrous MgSO, and concentrated to give the N-ethyl derivative as an ofange
solid.
This solid was dissolved in THF (2.5 mL), DBU (113 mg, 0.74 mmol) was added and

- the mixture was stirred at room temperature for 30 min. The solvent was

evaporated, the remaining residue was dissolved in EtOAc and the organic layer was

15 washed with saturated NaHCO, and brine. The organic layer was further extracted
with 1N HCl and H2O (2 x), and the pH of the combined aqueous layers was
adjusted to pH ~10 with 1N NaOH. The aqueous layer was then extracted with
EtOAc {3 x}, the combined organic layers were washed with brine, dried over
anhydrous MgSO, and concentrated to dryness to give the title amine derivative (44

20  mg).

EXAMPLE 32:
(E)-3-(4-{[1-(3-Amino-piperidin-3-yl}-methanoyl]-amino}-phenyl)-acrylic acid
ethyl ester: '



15 product isolated by distillation (bp = 80-81 C at 15nm Hg). A solution
of the dibrono internediate (500 ng, 1.94 mml) in hexane (5 nL) was added
to a cooled solution (-70 C) of n-BuL) (870 pL of 2.2Min hexane), diluted

~with 10 nL of hexane. The reaction was stirred at -70 C for 1 h and then

added to YO®WY4 The nixture was partitioned between HEEVEARHI%B0. The
aqueous | ayer was 20 acidified with 1_N.HC (pH -2) and extracted with

Et OAc (2 x), dried over anhydrous é , filtered and evaporated to
dryness. The residue was re-dissol ved in MOH/ DCM treated with CH2N2
(until the solution remained yellow and evaporated to dryness to give the
desired 5-brono-4-nethylthiazol e-2-carboxylate ester as a yellow solid
(230 ng). Sleli:bwing:aeisﬁiacmuq:ﬁdhmgouiattihémb@f|ﬁ(éM@hpMIi3ﬁ JeobieerdibiBoc prot ected 4

25 am nophe ' oy es ed (exa gave the
bui 101 ng. bl gek et areate A8 U MBS SRR .07 ooty
ester. Thi s eHWRARK of 4vinocingarmie @cidiant tiNFHEI prpteciifigaelpandsoem@@®did n t o
renove tlse Bae trwah%hmwﬁf@kmnplé@é1&%&@'}1“8@%9 desired compound. WO

03/010141 1 EXANPL - Am _no- pheny 2-nmet hyl -acrylic acid
met hyl est erQr% Hﬁﬁ%ﬁg B9 ’@%ﬁ?—?‘?‘}' gpeasnin P’@%‘PWMG@?&%"@%@
a- Met hyl - 4- mtomld esp ha aedotyed titaits(tv3 eﬁmtaoﬁle%ymrme}ramaﬁﬂdmﬂ& omagl i n Et OAc and

McOH and a t yellow
col of was %gésde&rrﬂv(g il QHZmeic %r%gﬁﬁﬁé? Q%g%ﬂ?) g%’dﬁe’? 'M}F t&'Z‘Q?Sr oy the
excess C}- (e elugmb mxture was diluted with EtOAc and the organic | ayer
was washed with H20O 10 aqueous NaOH (I N) and brine, dried over anhydrous
I\/gSO4 and C%IQ—&@” ted to dryness. The residue was re-dissolved in.EtOH (2
SnCl12 ']_qu 9 ng, 1.28 mol) was added and the reaction mxture was
heat ed to r&eheal baicedute.fol Estipiing ol li-GisubStRue@Unifo k&idKlo afdintdgt:ed wi th Et OAc
and quencheg p’y the addition of aqueous, saturated NaHCO3. The organic
| ayer was separaf ed, washed with brine, dried over
(E)—3—[4~(2-Ammo—2—methyl-propanoylammq)-phen yl]-acrylic acid ethyl ester:

o _o HaN
v O “Q.
CQOEt HN

i~ coon = X
LN OH PeI, NH,»,

YL

Adapting the procedure described by E. S. Uffelman et al. (Org. Lett. 1999, 1, 1157),

15 2-aminoisobutyric acid was converted to the corresponding amino acid chioride
hydrochloride: 2-oxazolidinone (12.30 g, 0.141 mole) was dissolved in MeCN (150
mi) and phosphorous pentachioride (49.02 g, 0.235 mole, 1.7 equivalent) was
added in one portion. The homogeneous mixiure was stirred for 24 h at room
lemperature. 2-Aminoisobutyric acid (14.55 g, 0.141 mole) was added and the

20  suspension was stitred for 48 h at room temperature. The desired acid chlofide

. hydrochioride was collected by filtration, washed with MeCN and dried under

vacuum, '
The acid-chioride (12.778 g, 80 rimol, 1.4'equivaient) was suspended in DGM (200
mL} and ethyl 4-aminocinnamate (11.045 g, 57.7 mmol, "i equivalent) was added.

25 Pyridine (7.01 mi., 86.6 mmol, 1.5 equivalent) was added drop wise and the mixture
was stirred for 3.5 h atroom temperature. The reaction was then poured into a
mixture of 1N NaOH (25 mlL) and saturated aquéoUs NaHCO; (100 mL) and
extragteq with EtOAc. The organic phase was washed with agueous NaHCO;, water

pyridine

- and brine, and dried over MgS0,. Removal of solvent under reduced pressure gave
80 the title compound as a white solid (15.96 g, 101% yield).



15 anhydrous MyS0O4 and concentrated to dryness to give the title conpound
(40 ng) as a yellow solid. EXAVPLE 28:

4- ((E) - 2- Met hoxycar bonyl - vi nyl ) - 3- net hyl - phenyl anmoni um chI oride: 1)
Boc20, NaCH BocHN MCI 20 CO2H 2) CH2N2 | ' CO2Me H3+N CC CCR

4- Ani no- 2¥REBMI4Li nnami ¢ acid (0.090 g, 0.51 mol) andP‘F\B@P?’("i"M 1.1 ni,
1.1 mol) were dissolved in di oxane m.), Boc20 (117 ngy, 0.53 mmol) was
added and the m xture was stirred at for 15 h. The reaction m xture was
partitioned between Et OAc and H2O the pH of the aqueous | ayer was
adjusted to be basic 25 using 1 N NaOH, and extracted wwth EtOCAc (3 x). The
aqueous | ayer was then WO 03/010141 PCT/ CA02/ 01128 124 acidified to pH -2
and extract axw:tasz&t QAc (3 x). The new organi c layers were conbined,

washed vvith filtere nd ncent r at ed
to give an {[1 ?{'Aﬁﬁ(g%ﬁg'fm%g{eg'ﬁ' @5”6"0 'feé' Pgﬁ'y ‘.’gﬁf’ﬁ@’ met hyl
ci nnam ¢ acﬁtﬁewas re-dissolved in Et OAc and a solution of CH2ZN2 in Et20 was
5 added until a persistent yellow col or was observed. A few drops of AcOH
were added to d roy khe exc CH2NZremek it he react RoR/m xture was washed

with 10% aqueg E, $@hUT gdct gwﬁﬁd;’(m‘brl S e e98r anhydrous

MpSH, filtered an concentrate to dryness. Purification by flash col um

chromat ography, using 10% Et i n hexane as the uent, led to the
i sol ati on of theggRoC-protect t Ny 4 2QnciSlaie @S } |low solid (36 rrg)

Finally, the Bﬁﬁwﬁgg,\pgogﬂowp af t=&r reat ment with
HCl in dlzc'oxane (as descrl bed previ ousT y to give the t| gpound.
EXAMPLE 5AM NQ-i - r¥| -1 Hindol e-2-car box¥l ic acid et hyI ester

Disthyl 1, 1-cyclobuta edicarboxylate (20.00 g, 100 mmol) and KOH (6.60 g, 100

mmof) were refluxed in EtOH (100 mL)} for 2 h. After cooling to room temperature,
volatiles were removed under reduced pressure and the residue partitioned between
Ef,O and 4N HCL The organic extract was washed with water and brine, and dried

10 over MgSQ,. Removal of the solvent under reduced pressure gave the monoester
as a clear oil (14.45 g, 84% yield).

The monoester from above (14.45 g, 84 mmol), EtzN (14.1 mL, 100 mmol) and
diphenylphosphoryl azide (24.05 g, 87.4 mmol) were dissolved in dry toluene (114
mL) and the mixture heated at 80 °C for 1 h and 110 °C for an additional hour,

15 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,. Concentration under reduced pressure gave a dark oil which was
purified by passage through a pad of silica gel using 30% EtOAc in hexane as

20 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 mixiure was stirréd at 70 °C for 1 h. Following
dilution with water, the aqueous phase was washed with Ei,O to remove unreacted
starting material. The aqueous phase was then acidified with KHSO, and the

25  product extracted with £tOAc. 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 mi, 8.0 mmol, 4 equivalents) was added, followed by ethyl 4-aminocinnamate
30 (0.573 g, 3.0 mmol, 1.5 equivalent) and HATU (1.143 g, 3.0 mmol, 1.5 equivalents).



15 COREt 1) Nail, Mel N 2) SnCl22H20 COCEt The ethyl ester of
5-ni troi ndol e-2-carboxylic acid (0.300 g, 1.28 nmol) was dissolved in
anhydrous DMF (6 m-) and NaH (0.078 g, 60% 1.92 mmuol) mas added. The 20
reaction mas stlrred at RT for 20 mn, then Mel (160 L, 6 @gﬁ%) was
added andVOoPP%#hg was continued for 3 h. The reactloﬁﬂaé % hed with
the addition of aqueous NaHCO3 (--19 &hlle stirring vigorously. The brown
solid formed (0.096 g) was filtered and dried in air overnight. The
N-nethyl nitro derivative (196 ng, 0.79 mmol) was then dissolved in DV (4

25 nL H2 4 221 120 88 _— mol) were added, - and the
m xt u%e vvagTé %%teé“%ggtgggg o ‘ﬁ”ﬁ‘fe'(f%ﬁ OEEQ?’(PI’ %eﬁ%asch%‘h‘@ﬁs PSS ¢ i oned

bet ween 10%nta§BME{E00NaGAES thermgiutio@Aeshmidsustassiveldwithi 1% aqisdoys ciffite aqueous

| ayer was rac.uwmz@ﬁk%d@am@mﬁreoamahb g%mgfhgﬂconcemr q,s were

washed with ried over dr ous to dryness.

The residue §é]}5étﬂt MRS EoKse Wef T FERIPERYE A tamiesigye alfsted WitisiFAg 1: 1
ration EsOA¢Ithel)daestasint Helaiksreat théroremolddiriief leGudet pfesBm@rEnd euendol e

STl ¥ oo meof e Tab co AR Qe bRkl ThE thER piie e bR B0 2|

pr opar gyl bFBMEdéo rﬂbbm’}he %ﬂ*@@hd\@);hemw& b hleOb'dJ?ld pF mpsAitesigiighed above

gave the d, Qéﬁ)o\ﬂﬁﬂtﬂlﬁ were@hded indhkitlm to g{weﬁhé‘ﬂl@ gn‘ngoﬁﬁjrééo‘i(l)éh?t es. 5
EXAMPLE3O: O}ML H{g m_no-1| -t -but oxycar bonyl pi peridin-4
 y1) - met hano$ff'"& ‘11 50Pg)mat hyl - 1H i ndol e-2-carboxylic acid ethyl ester:

ao HzN1FrmEkMdPLEGG}2H _ HATU, HOAt, collidine COOEt

Carbonic acid 3-[(3)—2-tert—butoxycarbonylamino-2-(2-amino—fhiazol—4~yl)-
ethyl]-1H-indol-5-yI ester tert-butyl ester:

OH OBoc OBoc

N ——— HN__] ———> HN__]

HN OH BocHN OH BocHN CHN,

o 8]

OBoc OBoc

—_—
— e
; BocHN BacHN™ ™ s

(S-S-Hydroxytrypiophan was converted to the bis-Boc derivative by the method of V.
F. Pozdnev, Chem. Nat. Compd. (Engl. Transl.) 1982, 18 (1), 125) which was
- isolated as the free carboxylic acid. This material (1.0377 g, 2.47 mmol) was

15 dissolved in THF (5 mL), DIEA (0.645 mL, 3.7 mmol) was added and the mixture
cooled inice. lIsobutyt chloroformate (0.384 mL, 2.96 mmol) was added and the
mixture stirred at 0-5 °C for 18 h. Excess diazomethane in ELO (0.6 M, 15 mb) was
then added and the mixture stirred for 1 h. Another portion of diazomethane {10.mL)
was added and after 40 min, the reaction was diluted with ELO (75 mL), The

20 solution was washed successively with 10% aqueous citric acid (25 mL) and

salurated aqueous NaHCO; (25 mL), and dried (MgSQO,). Volatiles were removed
under reduced pressure and the residue purified by flash chromatography with 40%
EtOAc / hexane. The diazomethylketone was obtained as a yellow foam (0.783 g).



>-000Et HzN N 2) piperidin A solution of am ne fromexanple 29 (70 ng, 0.32
mml ), N Fnoc-am no-(4-N-Boc- piperidinyl)carboxylic acid (150 ng, 0.32
nmol ), HATU (139 ng, 0.35 nmmol ), HOAt 10 (48 ng, 0.35 mmol) and col lidine
(155 nm, ) in DVF (2 nL) was stirred at RT for_15 h. The reaction
ni xt ur e V\B’é’“&{"ﬂ}‘fled with Et OAc, washed with 1 %aqueousPCTé‘F’t“F’P’cu%\m d (2 x),
saturated NaHCO3 (2 x) and bri ne, drlgﬂbover anhydrous MgSO4 and :
concentrated to dryness to give an or e solid (210 ng) which was used in
t he next reaction w thout purification A soI ution of the crude solid (210

I n DMF 15 an [ I di ne was stirred at RT
sz 3 h. Thgﬁ? B;Q‘%QW%W%?%%J'E’E‘ ahpue wa H'é%‘fePé‘E EEP&Cd‘Qi Hddhesiieri fi ed by
fl ash col umodadén oFEE 6Qr AphiptiorudiHby irpAcGi (48e3/wg 0384 mi} was aalaed0% Et OAC i n

?i)](_gne t? 19 éXA %%@%ihh%hglzéﬁmacti&%&fu}@ waétﬂgn &Rl%%ﬁﬂ%&é%@o brown solid

5-ff1- (4Am m&l pochyased shgsessivavivitp- 1P agreouneitigiepid X 26 anebt hyl - | H- i ndol e-

2- carbogy!l bﬁu@@d@qeé&klwmr 25 MO, Qﬁd Qﬂéal(%sb%fi VigidtleSbkE rehoRgHN- - CO2H
HATU, HOAt NaCNBH3 4) DBU

TFA |
COtEt The. 5 RRRAERBER sy (el ComanTREtagh DEE e R B lter o
N- Fnoc- am nbrofmbridthyBetong ape mihde fogn)(08rbgkyl i ¢ acid as described in exanple

i Sy AT RSB A B 0o,
mg), acet al YERYFEoopasmpgrature ipn1§fvoTie seleprwenibers rqmead undsr ssugsrbl ) wer e
added and t pessiedaid BB residue dissolved in minimal DMSO. This solution was added

dropwise with stirring to a mixture of water (15 mL) and DIEA (0.2 mL). The

precipitate that formed was collected by filtration, washed with water and dried to

give the title compound.

This method is general and can be applied to the preparation of other 2-alky! and 2-

15 alikylaminothiazole derivatives by reacting the appropriate thioamide or thiourea
derivative with the bromomethylketone compound described above.

EXAMPLE 36:

Carbonic acid 3-((S)-2-tert-butoxycarbonylamino-2-thiazol-4-yl-ethyl)-1H-indol-
5-yl ester tert-butyl ester:

OBoc

20 o a stirred suspension of P»S; (0.89 g, 2.0 mmoi) in dry dioxane (5 mL) was added
dry formémide {433 uL, 10.9 mmot). The mixture was heated at 90°C for 2.5 h (to
maintain a free suspension occasionél trituration was needed). The suspension was
allowed to cool to room temperature, the solid filtered off and the bromoketone from
example 29 (0.5 mmol) was added to the filtrate. The solution was heated to 80°C

25  for 2 h then dilutéd with EtOAC (25 mL), washed with 5% aqueous citric acid (2 X 20
ml), 5% agueous sodium bicarbonate (2 X 20 mi) and brine. After drying (MgSQO,)
and removal of the solvent under reduced pressure, the title compound was
obtained.



m xture was stirred at roomtenperature for 2 h. _ The reaction m xture was
concentrated to renove nost of the solvent, the residue was re-dissolved in
Et OAc  and washed with saturated NaHCO3 and brine. The organic |ayer was
dried ove ydrous MgSO4 and concentrated to give |

derivati v{ew;@m%“ orange solid. This solid was dissol veﬁﬁ?crf\m_flﬁég%z. 5nm),
-DBU (113 ng, 0.74 nmmol) was added andygf he mixture was stirred at room
tenperature for 30 min. The sol vent was evaporated, the renaining residue
was di ssolved in EtOAc and the organic |ayer was 15 washed with saturated
NaHCO03 and brine. The organic |l ayer was further extracted with 1 N HC and
H20 (2 x), and the pH of the conbi ned aqueous | ayers was adjusted to pH
--10 with 1EXNERDE37TRERY@0%®us | ayer was then extracted with FEtQAc (3 x),
t he conbi negGHELRR! ' ' gided _over anhydrous
MySO4 and corjcentﬁ?ﬁ%ﬁ%?iﬁ%@gwﬁ)%ﬁgg’e{:%ggﬁ@%ggyrﬁo n‘gaderi vative (44

20 ny). ExAdfuestiipted amipe anides:{ (1- (3-Amino piperidin-3 .

yl) - met hanoyl ] - am no) - phenyl )-acrylic acid ethyl ester: COOEt

PCT/ CA02/ 01%@8 23@/81014 127 PCT/ CA02/ 01128 Following a simlar
procedur e t &k HEH2HILEYBIbeIH -2 mast Y- Hrindebeyibymataanayl-amjack 2 e :
N- Fnoc- am naendi@ydrdpanoplapdio)neyp)i)-aenyhoxsitii ¢ acid was coupled to the ethyl
ester of 4-am nocinnam c acid and the Fnoc protecting group was renoved to
5 give the title conpound of exanple 32 in racemic form The racemc
starting material, N Fnoc-am po-(3-§ %Efi peri di nyl ) carboxyfc acid, could
al so be resolved into it ON-EARE TG eparative HPLC on a chiral
support (Chiralcel OD, I® 2. do mm% cm, using 35% H20 in
McGN as the eluent. 10 EXAMPLE 33: T ook

10
The indole carboxylic acid derived from the methyl esier of exampte 3 (0.050 g, 0.16
mmoli}, the amino amide derivative of example 33 (0.053 g, 0.019 mmo), 1.2
equivalent) and HATU (0.122 g, 0.32 mmol, 2 equivalents} were dissolved in DMSO
(1 mL). DIEA (0:14 mL, 0.8 mmol, 5 equivaients) was added. The mixture was

15 sfirred for 1 h at room temperature then treated with 2.5N NaOH (0.3 mL) for 1 hat
50 °C to affect hydrolysis of the cinnamate ester function. The mixture was then
acidified to pH 1 with TFA and the title compound was isolated by preparative
reversed-phase HPLC (0.033 g).

20 EXampLE 38 (ENTRY 1010):
General procedure for coupling thiazole derivatives (Examples 35, 36) to 6-

indolecarboxylic acids:

= M N
o/ N\ H/
OH
N
H

The thiazole derivative of éxample 35 was deprotected by stirring with 4 N HCl in

25

dioxane and coupled to the 6-indole carboxylic acid derived from the methyl ester of



General procedure for coupling aa-disubstituted amno acids to aromatic

amnes: (E)-3 (4-(2 Ami no 2-nethyl propanoyl am no)-phenyl]-acrylic acid

et hyl ester: H2N-COON HH, +" COCA Cl pyddi ne COOEt -000Et Adapting the

procedure described by E. S. Uffelman et al. (Og. Lett. 1999, 1, 1157),

15 2-am ndYQBWIMYEi ¢ acid was converted to the correspoR€FRa0ZH280 aci d

chl ori de hydrochl oride: 2- OvaO|IdIn05§ (12.30 g, 0.141 nole) was dissol ved

in MeCN (150 nl) and phosphorous pen £hl ori de (49.02 g, 0.235 nole, 1.7

equi val ent) was added in one portion. The honbgeneous m xture was stirred

for 24 h at room tenperature. 2-Anm noisobutyric acid (14.55 g, 0.141 nole)

was added ar?&a'f"ﬁ'@%'"gl@a@@?%ﬁ‘ %§Oﬁ|¢§%@egtﬂﬁxafgplﬁ3§t FolWARd enper at ur e.

The desi red caoplihgcthé titei ddepoimdduaabligied dieccwpby greparenieadvdisediptake at i on,

washed with and dried under vacuum The acid chloride (12.778 g, 80

ol , 1.4 equival ent) was suspended in DCM (200 nlL) and et hyl

4-am noci nnamate (11.045 g, 57.7 mmol, 1 equivalent) was added. 25

Pyri di ne § 7.6hmbig 39056 6 mml 1.5 equivalent) was added drop wi se and. the

m Xt ure was stlrred for 5 In atroomtenperature. The reaction was then

poured i nto HC¥ ‘f{?’}&"m’é"ﬂhﬂzﬂwﬁ&? Y8 i-ndplesheprbarslic ackti Tdtaauie: NaHCOS

(100 nl) ancphenykchdahof) Mhdthdhy-amhe (Bh@ppozz)-Phase was washed with

aqueous NaHCGB, vvater and brine, and dried over MgSHA4. Rem)val of sol vent

under reduced pEeSSMI e 30 the title co s solid (15.96

g, 101%vyiel d) A\ 101 Q2o 28 T '

(BE)-3-(4-([1- (1AM-AQ- cycl obuteyt : hanoyl j -a
o

ethyl ester: K
\ °><(n
; 7N N

The aminc amide derivative prepared from a-aminoisobutyryt chioride and 4- -

0) - phenyl ) - acy yI ic acid

10 nitroaniline following the procedure of example 33 was coupled in the usual way
{(example 37) to the indole derivative of example 9.
The nitro derivative was hydrogenolyzed (1 atm H, gas, 10% Pd/C) in MeOH for 5 h
to give the title compound after purification by preparative reversed-phase HPLC.

15  EXAMPLE 40
{E)-3-(4-{[1-(1-{[1-(2-Carbamoyl-3-cyclopentyl-1-methyl-1H-indo}-6-yi)-
methanoyl}-amino}-cyclopentyl)-metbanoyi]'-amino}-phenyl)—acrylic acid:

Bﬂmgm Y |
—Ho @H——» b,

3 H -
QN AN X
_— o
OH
)

7
Iz
Q .
z
=)
§

HN \



Et OOC - O0OOEt EtOH HOOC ' COOEt 1. OPPA/Et,N O 2. TMSE- OH Me2Si - -/ O-H COOEt
NaCH jt X ethyl 4-am nxinnanmate -T N COO\I Me.Si--/"OHHATU/ DIEA S5 v
-000Et Diethyl 1,1-cycl obutanedi parboxylate (20.00 g, 100 nmol) and KOH
(6.60 g, 100 mmol) were refluxed in EtOH (100 m.) for 2 h. After cooling
to room t &pE¥UAEte, volatiles were rermved under reduB€HCHPM8E8re and the
residue partitioned between Et20 and él[i\l The organi c extract was
washed with water and brine, and dri ed330 over. MySO4. Renoval of the

sol vent under reduced pressure gave the nonoester as a clear oil (14.45 g,
84% yield). The nonoester from above (14.45 g, 84 mml), Et3N (14.1 m -,
100 mol ) and di phenyi phosphoryl azide (24.05 g, 87.4 mmol) were dissolved
in dry tol uchoe iflkide ofithe hcidaidehyde, d&zﬁ&ﬂy&é&@ﬁﬁ@(ﬁoﬁlbf tﬁ@e&eﬁéﬂfehﬂdébfand 110 C

f ddi t | | th .94 10 |
ag(rjegnl ﬁ olnee| fg)@ lﬂgn@gm?l? %—E m%ﬁ)%g%h? rlee Q%gg?gggﬂé'"ﬂ%%?%gwgomésm?ﬁen
renoved undélesebad ncramplesisy (8. 7angl 01 18é mmelsin QirbCl vesoducesssively BENA The :
| ut
sol ution sfvamw(@@%g/\bfzm Yﬁﬁo%ran@@ﬁb?ﬁ'ZQﬁLa@%cﬁjﬁﬂk\%g THY mgécnﬁ%%re ourified by

Concentration under reduced pressure gave
passage t hr SR§KIEEhAGMight & ﬂop@de@@fatu@lﬁﬁ'ﬁ tpaosopeeai@icdn Thearsitiee wias 20 el uent

The desired dlsaﬁtbadmlmmsnd)ﬁtcaédéﬁdly%st%dﬁh% 10/l dqOMtrik el ksludcdl. 0 9) . The
o NaOH (5 B & S B bt St and R g phas Al e bt or 1 n ) T
Fol | owi ng @ﬁﬁtmenbﬁhﬂgﬁ%ﬁlliv@t)eand tdnesrdqtian dis: ehidee wasflashashed with Et 20 to
renbve Wiy eaflofdto %Ipﬂécfl {Mn ?»t"ﬁ AE@Et he Q&J%H@cﬁ&&e@%@ﬁ%ﬁe-git}&p cidified

with KHSO4 and t he ct extracte desi free
car boxyl i c 85"'&“\6%@385'&%.0&@8 myRolfH 6 Giviel)1. 25 g). The acid from above
(0.519 g, 2T themiighyd@soniabswl 82 thg, 0.15CM{ohGn Aixtu@loERrtbutanol (2 mL)

and 2-methyl-2-butene (1.2 mL) at 0 °C was added a freshly prepared solution of

sodium chiorite (141.6 mg, 1.57 mmol) in phosphate buffer (216 mg of NaH,PO.,

15 1.57 mmol, in 600 L of water). The reaction mixiure was stirred for 10 min. at room
temperature then brine was added. The mixture was extracted with EtOAe (2X) and
the combined organic layers were successively washed with a 0.5 N aqg. solution and
brine. After the usual treatment (MgSO,, filtration and concentration) the crude
desired acid was isolated as a white solid (82.6 mg, 92.3 % yield).

20 To the acid (15 mg, 0.0275 mmol) in DMF at 0 °C were successively added DIEA
(7.2 uL, 0.0413 mmol) and 'isobutyl chloroformate {10.7 uL, 0.0413 mmol). The
reaction mixture was stirred for 30 min at this temperature then ammonium
hydroxide (7.5 pL, 0.056 mmol) was added. After the addition the mixture was slowly
aliowed t¢ warm to room temperature and stirred overnight. 1N aq. NaOH was

25  added (275 piL, 0.275 mmol) and the reaction mixture was heated at 60 °C for 1.5 h.
Glacial acefic acid was finally added to destroy the excess hydroxide and the mixture
was HPLC purified. After Iyophiiizétion the desired amide was isolated (2.6 mg,
0.005 mmol, 18 % yield) as a white solid,

Other 2-carboxamide derivatives were prepared in a simitar fashion by replacing

30 ammonia with the desired amine,

ExampLE 41
(E)-3-[4-((E}-3-{[1-(3-Cyclopentyl-1-methyl-2-pyridin-2-yI-1H-in doi-6-yl)-
methanoyl]-amino}-3-methyl-but-1-enyl)-phenylj-acrylic acid:

35 '



(1.39 nL, 8.0 mmol, 4 equivalents) was added, followed by ethyl
4-am noci nnamate 30 (0.573 g, 3.0 mmoi, 1.5 equivalent) and HATU (1. 143 g,
3.0 moi, 1.5 equivalents). WO 03/010141 129 PCT/ CA02/ 01128 The m xture was
stirred at roomtenperature . for 3 days. The reaction was poured into TBME
(100 il -) MW/ HH4! sol uti on washed successively with 1008GHGABH3IB  tric
acid (2 x 25 m-) and saturated aqueous NaHCO3 (25 nlL), and dried over
MySH. The sol vent was renoved under P8duced pressure and the residue
stirred with TFA'5 (10 nm.) for 30 mn. Volatiles were then renoved under
reduced pressure and the residue was co-evaporated twice with hexane. The
crude product was dissol ved PHTUAHIER (60 mL) and the solution washed with 1
N NaOH (2 x 25 . Iaiter, . dryi nd ok Na2SQ) | volfat\A es were renoved in
vacuumto give t ' compBund—as a FpWr°sol i d (0.500 g). 10
EXAMPLE 35: Carboni-6 acid 3 #¢&-maant ent - buf oxycar bonyl ami no

2-(2-am no-thiazol ~~4-yi)- ethyi]-1Nindol ~ 8-yl ester tert-bury/ ester. cu;
0 (S')-5-Hydroxytryptophan was converted to the bis-Boc derivative by the
met hod of V. F. Pozdnev, Chem Nat. Conpd. (Engl. Transl.)1982, 18 (1),
125) which was isolated as théM.ree carhpxylie acid. This material (1.0377
g, 2.47 mol) was 1‘f©i\zég.|vé‘b‘fﬁ{f5}u5(? DI EA (0.645 mL, 3.7 nmol) was
added and the m xtur Ledsjgojce. | gobutyis Qroformate (0.384 ni,
2.96 mvl) was added and the nixture stirred at 0-5 C for 18 h. Excess

di azonet hane in E120 (0.6 M 15 nL) was then added and the m xture stirred
for 1 h. Another portion of diazonethane (10. m-) was added and after 40
mn, the reaction was diluted®Mitth Et20 (75 nlL). The 20 sol ution was washed
successively with 10% aqueous gitric acid (25 m-) and saturated aqueous
NaHCO3 (25 i), ?nd dried %;Sii!'l;Q#atiles re renoved under reduced
pressure andtshex id urilfi ed by fehash-ch fog¥ aphy with 40% Et OAc /
hexane. The ®i hy toné;@@g“ﬁbfaine —asy eld ow gzﬂn(0.783 g). W
03/ 010141 PCT/ 2/ 01125 “co

3-Cyclopentyl-1-methyl-2-pyridin-2-yi-1H-indole-6-carboxylic acid (0.100 g, 0.31
- mmol), 2-amino-2-methyl-1-propanol (0.028 g, 0.31 mmol) and HATU (0.154 g, 0.41
mmol) were dissolved in DMSO (5 mL). To this mixture, DIEA (0.22 mL, 1.2 mmol}
& was added and the solution was stirred at room temperature for 3 h. The reaction
mixiure was poured into EtOAc (100 mL} and the solution washed successively with
saturated aqueous NaHCO; (2 x 25 mL) and brine (25 mL), and dried over
anhydrous MgS0,. The solvent was removed under reduced pressure and the
residue was purified by flash column chromatography {using 80-70% E{OAc in
10 hexane) o give the primary alcohol intermediate as a yellow oil {0.048 g). This
product was dissolved in CH,Cl, (2 mb), Dess-Mattin periodinane (0.063 g, 0.15
mmol} was added and the mixture was stirred at room temperature for 30 min. The
reaction mixture was extracted with CH,Cl, {100 mL), the organic layer was dried
over anhydrous MgS0, and the solvent was removed under reduced pressure. The
16  residue was purified by flash column chromatography (using 60% EtOAc in hexane)
1o give the aldehyde intermediate (0.011 g).
Diazomethane was slowly added to a solution of 4-methylcinnamic acid (3.0 g, 18.5
mmol) in CH;OH/CH,CL, (5 mL/15 mL) until the yellow color persisted, indicating the
presence of excess diazomethane. The solution was evaporated to dryness under
20  reduced pressure and the residue was re-dissolved in CCl, (15 mL). N-
Bromosucéinimide (3.82 g, 20.4 mmol) and AIBN (0.304 g, 1.85 mmol) were added



130 The di azonet hyl ket one from above was di ssolved in EtOAc (10 nL) and the
solution cooled to -30 C. A solution of HBr in AcOH (48% w w, 0.384 nlL)
was added dropwi se over 60 mn. The cold reaction m xture was then dil uted
with E@ (100 an and washed successively with 10% aqueous citric acid (2
X 25 nl) 034144t ur at ed aqueous NaHCOB (25 nl), and drPEHUCARMEER) .

Vol atil es were renoved under reduced pressure and the residue coevaporated
wi th hexane to give the brononethylkég %ne as a white foam (0.870 g). The
br omonet hyl ket one from above was reacted with thiourea (2 equivalents) in

MeCN at roomterrperature for 18 h. The solvent was then renoved under
reduced 10 FrAdRETUIrewRp %tﬁr@dﬁb?f"diﬂ@”ﬂh%%%lUMOMOWWFWC@lm Thi s’

% t) :Ext I( 8n2V\Iasroatd¢&;d)e€hﬂm’9Wh6 @ltonbd, hl’ﬁétdrc_tia]lc’dsd"lgyeteraQwﬁbHéHWﬁ a uedC@‘N%bH( 15 rTL) and
rne e tration,

washed wi t HkégtNérBQ 503'5 Lﬁ%”g Fé%" mhlg r{eﬁé"’? @@W&ngﬁé %hod i s

gener al and seipntyas sppdveddingdey Vaﬂempaﬂehhe misidon wa"s paifiedby Bashickipinnand 2- 15

al kyl am ot RinanRkRyrabRy (0Lad% ERIADN hﬁ%ﬁﬁo%t&irﬁtﬂe BWn&QHegﬁeghét@é& m de or

t hi our ea derlvatlve W|th he br onmonet ket one conpoun escri ed above.
EXAVPLE 36: hiR 5ojidi (B4 0 'BhlS productwas dissoived in (E1O);P (37. mL, 220 mmol) and

3- ((S) - 2- t ertieated toorefimedt 160 C.aThe @y biohiidziomet Was hdtyddlil HDeBflSlark 5- Y| est er

ol 3 1 i S Eon st et & B T TRB MR b 070 ol The
m xt ure was cheaneRfl yndegGeumito 2 yglow splid Whttr:hma‘s dien parifieddy flasis@dnsi on

occasi on@l  tchiohidfctdpRi (FHRFIEEEA to cool to
roomtenperatu "2{;\@ 0@92 pgpgol [ ((j) fil tggne'a&gfﬁ?‘)wa%g@?‘%gﬂﬁp tee?éoélgl rom exanple
'd

29 (0.5 mofY ded to the filtrate. The solution was heated to 80C 25
for 2 h then shition eicbhobHonale QAGn(.2008hinol) was Nad (auot, fms:i‘}(g,mw&ot itric acid

(220 AT, L BSTLPOER SRRt
title conpoineimgdiste (bbmgi HE2R mMNG) ﬁmmwamadmmmmasa&nmd for
15 4 hours. After that period, aqueous NaOH (2.5 N, 50 L) was added and the mixture
was stirred at 40 °C for 15 hours. The mixture was acidified with glacial acetic acid
(~1 mL), concentrated and purified by reversed HPLC to obtain the title compound
(3.7 mg) as a yeflow solid.

20 EXAMPLE 42:

(2)-3-2-(1-Amino-cyclopentyl)-1H-benzoimidazol-5-ylJ-acrylic acid methyl ester:
1) HATU / DIPEA

(e

a HCHN, HN N
EocHN
MY pea 1 2 Acot, &5 °C
2 4N HClin dloxane

COoH CO,CH,

Diazomethane was slowly added to a solution of 4-chloro-3-nitrocinnaric acid in
CHsOH/CH,CI, until the yellow color persisted, indicating the presence of excess
25 diazomethane. The solution was evaporated to dryness under reduced pressure
- and the residue was dissolved in DMSO. The solution was heated to 140°C and
ammonia gas was bubbled through for a period of 4 hours. The mixiure was cooled
to room femperature and degassed with N,, and poured onto ice. The precipitate
formed was filtered, washed with cold water and dried under vacuum for 16 hours to
80" give the crude 4-amino-3-nitrocinnamic ester as a yellow solid {2.05 g). The solid



EXAMPLE 37 (ENTRY 2050): Ceneral procedure for coupling 5- or
6- i ndol ecarboxylic acids to a,a- disubstituted amno amdes: 5 (E)-3
[4-(2-(‘[1 (3-Cycl ohexyl --2-furan-3 yl-1Hindol -6 yl)- rrethanoyl] am no) - 2-
met hyl - pr opanoyl am no) - phenyl )-acrylic acid, OOH 10 The i ndol e carboxylic
acid der| OP30M3M t he nethyl ester of exarrpl e 3 (0.050 RSTEr28H1%mpl ), the
am no am de derivative of exanple 33 (0,053 g, 0.019 mmol, 1.2 equivalent)
and HATU (0.122 g, 0.32 mmol, 2 equiv ?‘%nts) were di ssol ved i n DVBO (1
"M.). DIEA (0:14 nL, 0.8 nmml, 5 equivalents) was added. The m xture was 15

stirred for 1 hat roomterrperature then treated with 2. 5N NaOH (0.3 nL) for
1 hat 50 CY2§Yi5pqiedin glRGRYIRME) SpChAiBYEatA LRI A3k mae) gpaddedn. The

m xlt u { edvvgs ahth the restibrtlinbitied wihe hpdted towkftdx idiadhcard THaeolutiér \gaéé ;prglﬂ Engas
(ENTRY 1010 S EBRU 0\ Eml YOG g RRS e i i0Br Bl ves ( xanpl s

35, 36) to @QUQWEUB@@QB Wes géidag! syl STheNhixt@e@ds2Bndthtor hivig Sleergheici vat i ve of
exanpl e 35 V@ér\%@xﬁ&&&i @it Mesﬁﬁdddvega &rQusle%lSann apSlafiigine and coupl ed

to the 6-indole car ox¥|c aci d erlve romt ester of WD

03/ 010141 15HMPREHNEAJORLEY PEessWgne resioye Wﬁ@PW'B'FE’JPDF‘@K‘ GORMMVBO as descri bed
i n exanpl e 8fomkollaphy fuging GOURb 709, EtDAEINtHekdrR) GogRaomediawai | sol ated -

directly by;REfBa5B%EUSNGY EoRGToRRRSe HPLC. 5 EXAVPLESS

A portion of the 3,4-diaminocinnamate ester (186 mg, 0.970 mmol) and N-Boc-1-

10 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 HPLG to give the N-Boc protected (2)-3-[2-(1-
amino-cyclopentyl)-1H-benzoimidazol-5-yil-aciylic acid ethyl ester.

15 The Boc protecting group was removed with 4N HC] in dioxane in the usual way to
give (Z}-3-[2-{1-amino-cyclopentyl)-1 H-b enzoimidazol-S-yl]—acrjflic acid ethy! ester as
yellow foam {200 mg).

EXAMPLE 43:
20  2-Amino-3H-benzoimidazole-5-carboxylic acid:

H,N BrCN ’
- H N—</
H,N CO,CH, CO,CH,

A solution of cyanogen bromide (5M, 1.44 mL, 7.22 mmol) was slowly added to a

25  suspension of 3,4-diaminobenzoate (1.0 g, 6.02 mmolj in water (10 mL}). The
mixture was stirred at room temperature for 24 hours. An aqueous solution of
Na.CO; (1 0%) was added slowly until the product had precipitated as a brown solid
(880 mg).

30 EXAMPLE 44:
§-Amino-3-iodo-1H-indole:2-carboxylic acid ethyl ester:



3- Cycl ohexyi - | - net hyl - 2- pyridin 2-yl-1Hindol e-6-car boxylic acid

[ 1- (4- am no- phenyl carbanoyl )-1-nmethyl -ethyl]-amde (Entry 2072): H2?
10%°d/ C The anmino ami de derivative prepared from a-am noi sobutyryl chloride
and 4 10 nitroaniline follow ng the procedure of exanple 33 was coupled in
the usual WY& anpl e 37) to the indole derivative of FEXEMBIE?S. The
nitro derivative was hydrogenol yzed ( At m H2 gas, 10% Pd/C) in MeCH for 5
h to give the title conpound after purification by preparative

rever sed- phase HPLC. 15 EXAVPLE40

(B)-3-(4-{(1-(1-((i-(2-Carbanpoyl -3-cyclopentyl-I-nethyl-1 Hindol-6-yi)-
met hanoyl ] - am no) - eycji apent yi ) - net haneyby - anjn - phenyi)-acrylic acid: 00
WO 03/010141 133 PCT/ 2/ B2 B.clip a—mxture h ochcigl dehyde, derived
by saponification of tihe #@ster al dehyfecof exaffple 16, (50 ng, 0.184 nmol)
and an am ne repared adapting the procedure described in exanple 33,
(55.7 g, o?i@ﬁ&ﬁ*ﬁfelns'ol?‘ﬁ-ca%mage e300, el was Jissalied din BMEAIEUNB4 Ny,

Oi 221 chl ) K@Mﬁ{éﬂ@%{.éaﬁndtnlwas&da&ﬁambLnb;tJH@Q:a&%@@éda{??botm >O<It UrTﬁ was g
~stirred ovepni at r.aom per re n co nt r at ed. e residue
was di ssol g/eé" ﬁ%"rﬁﬁ?.‘)&@ nﬁ'ﬁ‘d'%g'ﬁﬁ{:@é%l G é 'Wag‘ﬁwas Qé]qceﬁ and §iingwas  citric acid
sol ution3 (20tinued fond towg. TINaEI@IBN sdkiute veas, pouetidnto aisdiutidnert water (150r i ne.
After the u i i ’b[!?@ds n .an) the

resi due wasﬁ?l gosnﬁé"i'g@gﬁ?%érraa %g%%ﬁ"er{ib'?%’@n]“ lq%_ 6A'ﬁ%‘£tcr‘-ﬁ Eéf?gwetéwt o afford
the desir ed™aRPdwasfillpeas washed ith watargad deesi g givg thepd-ipgo inpipedial8 BSB % yi el d) .
To the al debsfglessiqruago \vepdifoh oTthis £biid 3503 WP N .4 Amd) Wax&isHoRe@fin t €Nt - but anol

2 n- - -2- . t 0.C dd freshl d
St uti o of gl Tta b SOLHRNG . §irlodthudy Kt BioadEhithodordion ot Fer (226
my of NAP2P@ikturg Wag hegtedhipoeiluxifor 4G00rsL Tk snlution Was dineentakdiio mmave Xt ur e was

stirred formh ditd etitinof, RMA4 v&iﬁuﬁéﬁ\é&% Sath BRI LLLAR NPT B DS Dagekne M xture

was extracted vvitfhEt OAc .(2_)(2 . ) :
slowly to pH=8-9. The mixiure was stirred for 20 min, the organic layer was

extracted with brine, dried over anhydrous Na,SO, and evaporated to dryness under
reduced pressure. The residue (431 mg of brown solid) containéd the desired

15 product S5-amino-3-iodo-1H-indole-2-carboxylic acid ethyl ester in reasonable purity
to be used in the synthesis_of inhibitors without further purification.

EXAMPLE 45:
(E)-3-(4-{[1-((S)-3-{[1-(3-Cyclopentyl-1-methyl-2-pyridin-2-yl-1H-indol-6-y1}-
20 methanoylj-amino}-1-methyl-pyrrolidin-3-yl)-methanoyi]-amino}-phenyl)-acrylic
acid:
HATU/ELN

@?:3"

OH

3 s

)\\ /% 2) 4N HO!/ dioxane o /N
o ) 27% Formaldehyde \ /—

> i e ;
HzN @\/i}“aﬂﬂ =3 \ Q
o

o
COQEt

3-Cyclopentyl-1-methyl-2-pyridin-2-yl-1H-indole-6-carboxylic acid (0.197 mg, 0.589
mmol), the appropriate amine (0.170 g, 0.420 mmol) and HATU (0.320 g, 0.840
25  mmol) were dissolved in DMSO (4 mL). To this mixture, EtN (0.300 ml, 2.15 mmol)
~ was added and the solution was stirred at room temperature for 5 hours. The



t he conbi ned organic | ayers were successively washed wwth a 0.5 N aq.
solution and brine. After the usual treatnment (MySO4, filtration and
~concentration) the crude desired acid was isolated as a white solid (82.6
ng, 92.3 %yield). 20 To the acid (15 ng, 0.0275 mml) in DVF at 0 C were
successi vQ0348EH DIEA (7.2 L, 0.0413 mml) and i sobBGHCARPHES! or nat e
(10.7 L, 0.0413 nmmol ). The reaction mxture was stirred for 30 mn at this
tenperature then amoni um hydroxi de 3335 L, 0.056 nmol) was added. After
the addition the m xture was slowy allowed to warmto roomtenperature
and stirred overnight. 1 N aq. NaOH was 25 added (275 L, 0.275 mmmol) and

t he reacti orieasl's WiPdiIrgUNas prasedintottOfo (100 and thersoluticy wiashgl acetic acid was

finally addedcdesic@phitOors bhfeod eRfSactiid k@5ikls, RMfatbd 8quboud NEgcoyas HPLC

ified. After Iyophilization th d lated (2.6 ng,
0. 005 mmol . 78 W FPRPU)® 6B i \aa Ee LT A HE Mos L AR AT e | vat | ves

wer e pr epar egnovedandérmeduged pasire andire regidumovaspurild@ tgrfiasimeaunm t h t he
desired ' " 5 A in 41 rati . . .

(53 ?ﬁ?{’%‘%ﬁ&éﬁ?&@%@%@#ﬁ% tepratio) to give thp itpmegiate proput )

met hanoy| J- ARFEGIL colgter joanh (280 Man i pioRRHMap stgqd)n AN HEd indioxgge WD
03/010141 130 An.) e PrHowPHemove the Boc Frotecting group) and then all volatile

3- Cycl opent )él - | - rreh’hv}/l-- E‘F@f‘%’ri di(p- 2-yl -1H i ndol e- 6-carboxylic acid (0.100 g,
0.31 ol ) CoBLAIR e fratod vaderreiesEprerditos g 0. 31 mmol) and HATU

(0. 154 g, 0A4mbrtionmodie residue (41 swo0.08emimol) BB GIstSverlin ethfioolt(ing), mbeticur e, DI EA
(0.22 1.2 ?%qqﬁ | i red, at room
terrper?t_f L?rea?' 8?3]?"%& e Tegggug%‘?]&qré&?ﬁ‘?‘gﬁ%?ﬂﬁ%'ﬁﬁag.E‘Jr?t”{%' é%&c (100 m -)
and t he sol MMARNENARELCH (€ 8195 0080 (imaf) iahd thegpikites was slife@eluieomMaHCOB (2 x 25

) and bri Rendedhuidr30an. thd SRV REs redid0N iR s relliceiddresENR ap@hneent was
renoved under reduced pressure an resi due_was ﬁurlfled by fl ash

. i ) dth
col unm chr ofRSINGMES RS HipERlyeRdn @U‘-SW)"@S@Q&'@?W NaPh BaNeF30ms P¥e the primary
al cohol i nt emadiatfidedaii 31 hbaweQids stiPed it Bod) templiSure Pdr@taGis. Was .

di ssol v eg ! pea%%&tu('ezwgg‘gdidif%edsbir'tﬁ{aaéc}d%h%n Rf ééegg Iacgél P-q rSBa(%Q %u%fed %‘y 15

C18 reversed phase preparative HPLC to give the final product asa light yellow solid
(11 mg).

EXAMPLE 46: INHIBITION OF NS5B RNA DEPENDENT RNA POLYMERASE ACTIVITY
20  The compounds of the invention were tested for inhibitory activity against the
hepatitis C virus RNA dependant polymerase (NSSB), according to the following
assay:
The substrates are:
. a 12 nucteotide RNA oligo-uridylate (or oligo-uridine-monophosphate) {oligo-U)
25 primer modified with biotin at the free 5'C position;
a complementary poly-adenylate (or adenosine monophospahte) {polyA) template of
heterogeneous length (1000-10000 nucleotides); and
UTP-[5,6 °HL. o
Palymerase activity is measured as the incorporation of UMP-[5,6 HJ into the chain
30  elongated from the oligo-U primer. The *H-labelled reaction product is captured by
SPA-beads coated with streptavidin and quaniified on the TopCount.

All solutions were made from DEPC treated MilliQ water {2 mil of DEPC is added to 1
L of MilliQ water; the mixture is shaken vigorously to dissolve the DEPC, then |
35 autoclaved at 121°C for 30 minutes). '



mmol ) was added and the mi xture was stirred at roomtenperature for 30 mn.
The reaction mxture was extracted with CH2CI 2 (100 nlL), the organic |ayer
was dried over anhydrous MySO4 and the sol vent was renpved under reduced
pressure. The is residue was purified by flash colum chromat oigraphy (using
60% Et CAc WHOHdHAhe) to give the al dehyde internedi at £qUCAIEIY

Di azonet hane was slow y added to a solution of 4-methyicinnamc aci d (3.0
g, 18.5 mmol) in CH30H CH2Cl 2 (5 m/ 1 m.) until the yell ow col or

persi sted, indicating the presence of excess diazonethane. The sol uti on
was evaporated to dryness under 20 reduced pressure and the residue was
re-dissolved in CCI4 (15 nm.). N Bronobsuccinimde (3.62 g, 20.4 nmol) and

Al BN (0.304 E;l,zyﬂueﬁfﬁhmie)lgm{@! REsBED B N6 Jvhs?auﬁﬁEdQs)&PN@%ﬂéi 1) HATTU |
DIPEA HP Y / CA02/ 01128 WD

P
051010141 PCRARLIRIRS Aol 'fw%ma'%ﬁ@e@agecgf% e SErecFls 1 or 3
hours. The delisiréchai RS in Herageboif@rdsete(belqw)oundeemmeeamnﬂitana,ntiuefsi |tered. The

organi c lgayg5uias %{%p,eéq:t %éﬁ (0.5 N, 2 x 50 nL) and water
(50 nm), drleuc? ovg‘r anh rous g% an

‘iltered. The solvent was renoved
under vacuurﬁ‘QﬁHatFﬁeT'?‘%é@?tﬂW@t gplirierimet th?;POﬂM(%)stﬁmn'@Ieuﬁﬁﬂ e tHPonat ogr aphy

(0- 40% Et OAg5,8 PHIWXadiSsbive® inDldtér. MTHeRBILRGMRITLA Be LidleIfegirgt € as a white
solid (2.4 g). This product was dissolved in (EEtO3P (37.7 m., 220 mol)

and heated to reflux at 160 C. The ethyl brom de fornmed was collected in a
Dean- St ar k Agsay biffest | on appar at us 2vem s ppd.f 2.5 hours. The reaction
m xture yyas condensed under. vacuum (ﬁ]l | ow solid, which was then

purifi ed by flash colum 10 chroma ogra% § (70-100% Et OAc i n hexane) to

gi ve the phosphonate as a white sofS®AMKCI9 q).

1mM EDTA
1mMDTT

0.1-uM NS5B

25 mM Tris-HCIpH 7.5
300 mM NaCl

5mMDTT

1 mM EDTA

20 0.1 % n-Dodecyl maltoside
30 % glycerol |

15  NS5B storage buffer:

Test compound cocktail:  Just prior to assay, test compounds of the invention
were dissolved in assay buffer containing 15% DMSO.
Substrate cocktail: - Just prior to assay, the substrates were mixed in assay buffer

to the following concentrations:

Component Concentration in Final
substrate cocktail Concentration in
) assay
RNAsin™ 0.5 U/ uL. 1.67 U/ L
Biotin-oligo-Usa 3 ng/ul 1 ng/ L.




A sol ution of phosphonate (20 ny,
i n anhydrous THE (300 L) was stirred at RT for 30 m n.
internediate (11 ng,
15 4 hours.

nmol )
the al dehyde

stirring was continued for
N, 50 [LLPVO#Y'H¢ded and the nmixture was stirred at 40PE/E
m xture was acidified with glacial
purified by reversed HPLC to obtain t hao

yel l ow solid. 20 EXAMPLE 42:

0. 029 mmol)

acetic acid

0.06 mmol) and NaH (60%

title conpound

3.5 ng, 0.087
A sol ution of
in THE was added and

After that period, aqueous NaCH (2.5

Y38 hour's. The
concentrat ed and
(3.7 ng) as a

(-1 ),

(27-3-[2-(1-Am
ester: 1) HATD |

H N COzCH3 3)
solution of 4-c

col or persisted
sol uti on was ev
was di ssol ved

was bubbl ed thr

room t enper at ur € and degassed

formed was filtered, washed with cold water

and dri ed under vacuum for

0-cyclopentyl) - | H- henzai ni dazol - 5- vll-acrylic acid nethyl
‘Dl PEINE cH2Np 2) NHS 3) Sn@l2 CO2H BOCHN 2) ACH, 65-C
AN Folyaidmglaexane CozZighty [ azongt ang, L SIOW y added to a
ioro-3- mfrnmrnamr aciiin _ GHaoH ChpEro until the yell ow
i HIP&6TRG5 he pr OSBREEVBE exdes$.0983 dbikrbnel hane. The
Apor atgiehmidd dryness under reduced prgs anf the residue
DMSO__The _sal iytion was heatedi{ta 140 and nmoni a gas
bugh fdfTFa perigd of 22hbMrs. The mi%m#was fooled to
T N2, —and—pour ed—ont o i Te., The precipitate

16

hours to 30 EgPYRe ERddal d/uat PR 1A gssmy e RHA RotvanarasedNBeR) coskiail was | ow sol i d

mml ) was added and the
The sol ution was

wi t h Et OAc and

ure was stirred for 20

(2.05 g). Theparkiinaddby B3 idhd bIBIRG 6AétRIRche8 136 was di ssol ved in
et hanol (40 nlL), Snd 2.di hydrate (9.91 g, 43.9
reaction mxture was heated to reflux for .4 hours.
concentrated o rendewmpomsit of tjh€oatatradion inlicbektait
sat ur at ed aqueuu?"é\,gimwﬁ ded—st UvéoymMTlﬁe‘ -t
m n, the orgaf

MgCI?_ 5 mM

KCI 25 mM

EDTA 1 mM

pTT 1 mM

n- Dadecy!l maltoside 1%
NSEB 30 nM
. _
Protocol:

The assay reaction was performed in a Microfluor™

(Dynatech™ #7105), by successively adding:

20 ul. oftest compound cocktail;

10

20 pl of enzyme cockiail

20 pl of substrate cocktail; and

white “U” bottom plate

(final [NS5B} in assay = 10 nM; final [n-dodecyl maltoside] in assay = 0.33%; final

DMSO

in assay = 5%)}.

The reaction was incubated at room temperature for 1.5 hours. STOP solution (20

15

ul; 0.5M EDTA, 150 ng/ ul tRNA) was added, followed by 30 u! strepta\ﬁdin coated

PVT beads (8mg/ml in 20 mM Tris-HCI, pH 7.5, 25 mM KCl, 0.025% NaNg). The
plate was then shaken for 30 minutes. A solution of CsCl was added (70ulL, 5 M), to
bring the CsCl concentration to 1.95 M. The mixture was then allowed to stand for 1

hour. The beads were then counted on a Hewleit Packard TopCount™ instrument

20

using the following protocol:

Data mode: counts per minute



5 layer was extracted with brine, dried over anhydrous Na2SO4 and
evaporated to dryness under reduced pressure. The residue was purified by
flash col unm chromat ography (using 50%to 70% Et QAc i n-hexane) to give the
diamino intermediate as a yellow solid (1.03 g). A portion of the

3, 4- di am WEKBRHA#Hat e ester (186 ng, 0.970 nmol) and N- BRel/gA02pp28

-am nocycl opent ane- 1- carboxylic acid (ﬁ_ﬁ ng, 0.970 mmol) were coupled in
the presence of HATU/ DI EA (in .the al way) and the am de product
formed was dehydrated by heating at 65 Cin a solution of acetic acid (4
m.). The re cti_Pn residue was purified by reversed HPLC to give the N Boc
protected (2405 laplastni no- cycl opentyl )-1 H benzoi ni dazol -5-yi]-acrylic
acid ethyl &by rangh: idle Boc protecting group was renoved with 4N HCl in

di oxane in the. give (Z)-3-12-(1-am no-cycl opentyl)-1
éﬁﬁleﬂé’_’@ﬁéﬂ@i)ﬁmﬁ? .

H- benzoi m dazol -acrylic acid ethyl ester as yellow foam (200 ng).
EXAVPLE 43: Fegiop:Ah$tho- 3H benzoi mi dazol e- 5- carboxylic acid: A solution of
cyanogen sbr @sutRieldM mhud M, 7.22 mol ) was slowy added to a 25
suspensi on %f %,_4-_di am nobenzoate (1.0 g, 6.02 nmol) in water (10 nmL). The
m xture was “SEPHPEY! %% 0om t enperature for 24 hours. -An aqueous sol ution
of Na2CO3 Expddedwesultaciiod cpintwdlly unti|l the product had precipitated as a

brown sol i d o g&%, E 44: 5Am no- 3-i odo- 1H ndo/ er 2- car boxyl i c
acid et hyl eslts.er: %%%%Tgﬁ%%w CA02/ 01128 137 CORCH2CH3 1) 1i, KOH H2N
2) snC4 Q2CH2CH3 Et hyl 5-nitroindol e-2-carboxylate (1.00 g, 4.27 mml) was

di ssol vad | masddon(tddrasl . ' I nd t he
a n(tddradhitts at t&%ﬁér@nt%n&ntr%ngof{tgg nﬁ})g}ﬁﬁlﬁ%cglgﬁgﬁ( 084 g, 4.27

m xture was Sti rt%ﬁd %t, E,Bp,m tegsper ature for |
mol ) was a§YEEEET <t PRPIRY CYNES were Bhtedrnd@nplypedtonistarine igs fosact i on
m xt ur e was thegompdindabbtha irsehtidn. dlar sdmar@ingioufdsifie ICs, was estimated from

two points. :

15 EXAMPLE 47: SPECIFICITY OF NS5B RNA DEPENDENT RNA POLYMERASE INHIBITION
The compounds of the invention were tested for inhibitory activity against polio virus
RNA dependent RNA polymerase and caif thymus DNA dependent RNA polymerase
Itin the format that is described for the HCV polymerase with the exception that
another polymerase was used in place of the HCV NS5B polymerase.

20 EXAMPLE48: CELL BASED HCV RNA REPLICATION ASSAY

Cell Culture
Huh7 cefls that stably maintain a subgenomic HCV replicon were established as
previously described (Lohman et al., 1999. Science 285: 110-11 3) and designated
25 asthe 522.3 cell-line. $22.3 cells are maintained in Dulbecco'_é Modified Eaﬁe
Medium (DMEM) supplemented with 10% FBS and tmg/ml. neomycin (Standard
Medium). During the assay, DMEM medium sdpplem'ented with 10% FBS,
containing 0.5% DMSO and lacking neomycin was used (Assay Medium). 16 hours
prior to compound addition, S$22.3 celis aré tfypsihized and dituted to 50 000 cells/mi
30  in Standard Medium. 200pL (10 000 cells) are distributed into each well of a 96-well
plate. The plate was then incubated at 37‘50 with 5% CO0, until the next day.

Reagenis and Materials:



m.) containing NaHSG3 (1 g) and concentrated NHAOH (2.5 nL). The
precipitate forned was filtered, washed with water and dried to give the
3-iodo internediate as a beige solid (1.49 g). A portion of this solid
(503 ng, -1.4 mol) was dissolved in ethanol (15 nt), SnCl 2.di hydrate
(1.58 g, ¥OGOMHH ) was added and the reaction 10 m xt uPe/¥eHédted to
reflux for 4 hours. The solution was g&gcentrat ed to renove nost of the

et hanol, diluted with Et OQAc and satur d aqueous NaHCO3 was added slowy
to pH=8-9. The m xture was stirred for 20 min, the organic layer was
extract ed dried over anhydrous Na2SO4 and evaporated to dryness

under redubed preB&dust The rpsi Gawpang1 fyCaklagibuh SR@9 dont ai ned t he

desired 15 WWW et hyl ester
in reasonabl.e_purity rcth used 1n_the synthesis of JﬂhlBi_’[ ori{s wi t hout
further purfficati JMS@XAVPLE p5: Sigma D-2650 RT

( |E§ - gb( 4{ [ 1F (TS)butbbdckd's PBS Ty Tl pPe@bys-BREMEY YA 1og~By T O MEg-yi=|l H i ndol - 6
y . R _
met hanoyl | - ani K81 RO $MT py r § oPiedlViittatey ) - n¥r9Roy) 32894E) -phenyl ) - acryl
ic acid: 2 4|\thyc¢h @qaa)e 3 BGi%uFBR[rHl defyide-obia

3- Cycl opent jyp+—=+ py+HeA—2y H-+dol-e—6-——¢ e—acid (0.197
g, 0. 589 i i aoérooru TRl F%L(O 12EO005K 1y 720G, Jand HATU

(0.320 g, O. 840 géwﬂmla)esmere di ss@b&‘ted i n|{DVSXB974 nL). RO thi{s m xture,

Et 3N (0. 300 /512 42?’2: T a Blopinr ; ‘iwr"vETS‘[—I‘“" Hrred at room
t enper at ur g_f£. mD,_thmlﬁL{fY&‘e m 03 %@41 FP(%P%%FCHZS 38 rieacti on
m xture was pd@ﬁeé’cWP‘hT‘EﬁfEla@Ac' (10%6&1?% and th%@@} utfi on washed
successi velly WI tho@pr%/pﬁaiéeous citrrcratid (2 mj), sadturatled aqueous

NaHCO3 (2 —25-—m)—and-brine 25 m ) —andidried over anhydrods MgSO4. The
sol vent was rennved under reduced pressure and the residue was purified by
fl ash col unfrepaciticrooiiespCapboundusi ng- hexane/ EtOAc in 1:1 ratio) to give the

ot o et At fa @ Bk bom@Rnd (216D e lld @az%&fg&ag%mumo g Product vas

stirred in 4N HCl in e Boc
prot ecti ng %QMSOdmcgm@ﬁormﬂo %0 pad 1h|e@olutlon was sonicated for 15 min and

5 filtered through a 0.22pM Millipore Filter Unit. 900ul was transfered into row A of a
Polypropylene Deep-Well Titer Plate. Rows B to H, contain 400pL aliquots of Assay
Medium (containing 0.5% DMSO), and are used to prepare serial dilutions (1/2) by
transferring 40041 from row to row {no compound was included in row H).

10 Application of test compound to cells
Ceill culture medium was aspirated from the 96-well plate containing the $22.3 cells.
175pL of assay medium with the appropriate dilution of test compound was
transferred from each well of the compound plate to the corresponding well of the
cell culture plate (row H was used as the "No inhibition control). The cell cutture

15 plate was incubated at 37°C with 5% CO, for 72 hours.

Extraction of Total Cellular RNA
Following the 72 hour incubation period, the total cellular RNA was exiracted from
the 822.3 cells of the 96-weli plate using the RNeasy 96 kit Qiagen®, RNeasy

20  Handbook. 1999.). Briefly, assay medium was completely removed from cells and
100 pL of RLT buffer (Qiagen®) containing 143 mM B-mercaptoethanol was added
to each well of the 96-well cell-culture plate. The microplate was gently shaken for 20
sec. 100 pl. of 70% ethanol was then added to each microplate well, and mixed by



conponents were renoved under reduced pressure. A portion of the residue
(41 ng, 0.060 mmol) was dissolved in ethanol (2 nL), acetic 10 acid (31
ng, 0.530 mol) was added, 37% aqueous fornal dehyde (15 RL, -0.2 nmol) and

NaBH3CN (5. 6 , 0.090 mml) and the m xture was stirred at room
t enper at UM® BBIO18D nin. The sol vent was rermved under r¥iEAR B 28ssure and
the residue was re-dissolved in DIVISO aqueous NaOH (2.5 N, 230 L,

0.58 mml) was added and the m xt ur e 'S stlrred at roomtenperature for 2 |
hours. The 15 reaction mxture was acidified by the addition of acetic acid

(-1 nm) and Euglfl,ﬁ‘] \ﬁ/ Cl8 reversed phase preparative HPLC to give the
final produft® te Was reyQyedand geplieg o W@Wﬂ"EM@S&@B | NHI Bl TI ON OF

NS5B RNA DERERBED) p@ﬂhﬁ’ﬂ%\;ﬂi&é&ﬁnmfﬁld— Xgerﬁbcﬂ&ﬁa -wempesk gre of the

' ti t t L h titis C vi
RA dependang 30y e8e Rt Bbd s et Sl B Bl il g PRGesly " The
substrates &fB a‘%‘”ﬂ@o?ﬁﬁgl f'@@ﬁh‘ﬂ@‘dﬁmmlami-lw piratpt laucket(0ba 4K15C

ol i go- ur kdi mmg@phmhﬁ@}ag&h{rmé%t 5@}5 ri%é%oo tob e, Wi Ly, biotin at

the free 5 | ement ar ?or adenosi ne
nonophios pahfg%e Eﬂ%'fgaﬂj t?%ef’r‘ﬁﬁr‘g; Boygd f“ﬁ%f@ R%%ﬁ’é%gé i @hBuffer B¥00- 10000

nucl eot i d?s}@lagm@gg FBN@S&BB&t)&ﬂashﬁded?ﬁ)leﬁmwaﬁeftﬁ@RbMBsSy)QslrﬂatéfEﬂéure?has Ithe 0
i ncor porat i a m t he ol i go-
primer. Theﬁﬁe dé';ﬂ?at% Iﬁlgg Sgée_%dc"tv?%ér)lné t£be %ct%h&@g %é%oééﬂ?"beads coat ed
with strept Mﬁm'%a‘a’ﬁ@“dﬂaﬁﬁr@fﬂieeﬂh%ﬁwfa\w %@%@)Wﬂ& p!amd ordop eftanother wer e made
fr?m DEfg: tﬁléﬁ’i 8- Wdl BiosR} BE taba réﬂxov% aEEB? ml%f'@Qf?@'ﬁ] SEﬂalg dl.@ of M ' ' 1 Q

wat er e gj,xt.ur o dissol ve en

aut ocl aved a f%"ftg‘f”a%%fjéﬁmg ]WQHW%BﬁN?fM%PP’GTWE’@E&QB 139 Enzyrre
The full | ewgtﬁhvaa@ammeﬁmpneae by avbeenpiigelliaedotsp@tordrigai nal

nexa. 11 St 1\ o e TR £l el AMRAR LI LENS: d QPGS AT ool o The

enzyme ‘can , be store Under these
condi ti ons, 9"1‘99\9!@53’?333%%H‘t)t“‘@sﬁﬁ‘ii??’ttaleﬁda‘w‘f Qflﬂtl%/RNwSYé?@ platladte 6 nont hs.

15 RNeasy 96 plate was sealed with a new piece of tape and centrifuged at 6000 pm
for 10 min at room temperature. Tape was removed, the RNeasy 96 plate was
placed on top of a rack containing 1.2-mL collection microtubes. The RNA was
eluted by adding 50 pL of RNase-free water to each well, sealing plate with a new
piece of tape and incubated for 1 min at room temperature. The plate was then

20  centrifuged at 6000 rpm for 4 min at room temperature. The elution step was
repeated with a second volume of 50 nl RNase-free water. The microtubes with total
cellular RNA are stored at -70°C,

Quantification of Total Celiular RNA _

25 ANA was quantified on the STORM® system (Molecular Dynamics®) using the
RiboGreen® RNA Quantification Kit (Molecular Probes®). Briefly, the RiboGreen
reagent was diluted 200-fold in TE (10mM Tris-HCI pH =7.5, 1mM EDTA). Generally,
50pL of reagent was diluted in 10mL TE. A Stahda_rd Curve of ribosomal RNA was
diluted in TE fo 2pg/mL and pre-determined amounts (100, 50, 40, 20, 10, 5, 2 and

30 OpL) of the ribosomal RNA solution are then transferred in a new 96-well plate
(COSTAR # 3987) and the volume was completed to 100uL witt; TE. Generally,
column 1 of the 96-well plate was used for the standard curve and the other wells
are used for the RNA samples to be quantified. 10pL of each RNA sample that was

- to be quantified, was transferred to the corresponding well of the 96-well plate and
| 35 90pL of TE was added. One volume (100pL) of diluted RiboGreen reagent was =~



Substrates: The biotinylated oligo-Ul2 prinmer, the Poly(A) tenplate, and
the UTP- [5,6 3H were dissolved in water. The solutions can be stored at
-86C. Assay buffer: 20 MM Tris-HCl pH 7.5 10 5 M MO 2 25 MM KCl 1 nmM
EDTA 1 mM DIT 15 NS5B storage buffer: 0.1-M NS5B 25 nM Tris-HCl pH 7.5

300 MM Na¥™O OH8¥MTT 1 vl EDTA 20 0.1 % n- Dodecyl nal t osFECA®91198 gl ycer ol

Test conpound cocktail: Just prior to_ ,assay, test conpounds of the
i nvention were dissolved in assay buf#%r cont ai ni ng 15% DMSO. 25 Substrate
cocktail: Just prior to assay, the substrates were mixed in assay buffer

to the follo concentrations: Conponent Concentration inFinal substrate
cockt ai | Coné‘@?ﬁ‘ﬁale?ﬁhw‘?'d’ f dhafywatplalp gnd ingubstgd fon2 w7 mjnuies Bl isen- ol i go- U, 23

g/ pLL o/ ter@r36030bda kaA IEKTTA FAAZ HARIRMRR h 00 Bolhdigp! at €30 no/

1G / mol 0. 25 M
pL10 ng/ pL generat[es a go Xlqulutlon) q‘he %Iuor%scenc !Ft%ﬂg{ty80% each we I was measured P

the STORM® system (Molecular Dynamics®). A standard curve was created on the

5 baslis of the known quantities of the ribosomal RNA and the resulting fluorescent
intensities. The RNA concentration in the experimental samples was determined
from the standard curve and corrected for the 20X dilution.

Reagents and Materials:

10
Product Company Catalog # | Storage
DEPC Sigma D5758 4°C
EDTA Sigma E5134 RT
Trizma-Base Sigma T8524 RT
Trizma-HC! Sigma 17149 RT
Coliection Tube Strips Qiagen 19562 RT
Ribogreen RNA Quantitation Kit { Molecular Probe R11490 -20°C
Rneasy 96 Kit Qiagen 74183 RT
Square-Well Blocks Qiagen 19573 RT

Reail-Time RT-PCR
The Réal-Ti’me RT-PCR was performed on the ABI Prism 7700 Sequence Detection
System using the TagMan EZ RT-PCR Kit from (Perkin-Elmer Applied

15  Biosystems®). RT-PCH was opﬁmized for the quantification of the 5' IRES of HCV-
RNA by using the Taqi‘nan technology (Roche Molecular Diagnostics Systerms)
similar to the technique previouisy déscrjbed (Marteli et al., 1999. J. Clin. Microbiol.
37: 327-332). The system exploits the 5'-3' nucieolytic acti\riiy of AmpliTag DNA:
polymerase. Briefly, the method utilizes a dual-labeled fluorogenic hybridization

20 probe (PUTR Probe) that specifically anneals to the template between the PCR
primers (primers 8125 and 7028). The 5' end of the probe contains a fluorescent
reporter (6-carboxyfiuorescein [FAM]) and the 3' end contains a fluorescent quencher
(6-carboxytetramethylrhodamine [T, AMHA]). The FAM reporter’s emission spectrum
was suppressed by the quencher on the intact hybridization probe. Nuclease

26  degradation of the hybridization probe releases the reporter, resulting in an increase



UTP2. 25 pM). 75 gM Enzyne cocktail: Just prior to assay, the RNA pol yrrerase
(NS5B) cocktail was prepared in assay buffer to the follow ng
speci fications: Conponent Concentration in cocktail Tris-HCl at pH 7.520 mm

d 25 MVI‘%? MM EDTAL nm DTT1 mm n- Dodecyl maltosidel% B 'I:l|\/|'_5
I\P/trgot ocol #e assay reaction was perforned in a M crof %%%’“%F%g U
bottom plate (DynatechT" #7105), by §§$ce55| vel y addi ng: 20 pL of test

conmpound cocktail; 10 20 pL of substrate cocktail; and 20 pL of enzyne
cocktail (final [NS5B] in assay = 10 nM final [n-dodecyl maltoside] in

[ = bated at
oo t emper A1 ThetssE8tee i R8P 30l spaprpotiiooer Taesugs o EDTA. 150
ng/ gl t RNAJnagese iuitermscenst bwissidn byntBlousty duting e RGRAMpligeabe duchPVT beads

(8my/min Zht Waﬂﬂllﬁéd‘ﬁducﬂﬂs@éetﬁ Molﬁ& ae%i Rar 1k OA\larap%%;ggﬁtot plate was

hak f 30 m nutes to
L?leggst ﬁeeggﬁg E‘B?M??Qr'?f“?'!h't‘ isrreagsion aba paipt W@Rﬁ%@ﬂt&ﬁf@ lmﬂfmenhaeslelo@wed to

stand fos 1 prdaloctraccﬁhﬁatinaadﬁonwefpﬁeédﬁﬂrﬁg £ btHe8 deRBioR tl'fﬂemoﬁf i ﬂ%gzar gou s
per minute UD<GH Db HEReih SlnlRrodndiihi i Biepnatil crem@byertye: | ow
product for the sequence- detector was defined as the cycle threshold (C;). Crvalues
are inversely proportional to the quantity of input HCV RNA; such that under identical
PCR conditions, the larger the starting concentration of HCV RNA, the lower the Cy.
10 Astandard curve was created attomatically by the ABI Prism 7700 detection system
by plotting the Cragainst each standard dilution of known HCV BNA concentration.
Reference samples for the standard curve are included on each RT-PCR plate. HCV
Replicon RNA was synthesized (by T7 transcription) in vifro, purified and quantified
by ODag0. Considering that 1ug of this RNA = 2.15 X 10" RNA copies, dilutions are
15 made in order to have 10%, 107, 10%, 10°, 10, 10° or 102 genomic RNA copies / 5uL.
Total ceflular Huh-7 RNA was also incorporated with each dilution (50ng /- 5uL). 5ul
of each reference standard (HCV Replicon + Huh-7 RNA) was combined with 45pL
of Reagent Mix, and used in the Real-Time RT-PCRH reaction.
The Real-Time RT-PCR reaction was set-up for the experimental samples that were
20 purified on RNeasy 96 ~well plates by combining 5l of each total cellular RNA
sampie with 451l of Reagent Mix.

Reagenis and Materials:

Product Company Catalog # Storac_;e
TagMan EZ RT-PCR Kit | PE Applied Blosystems | N808-0236 | -20°C

MicroAmp Optical Caps PE Applied Biosystems | N801-0935 RT
MicroAmp Optical 96- ' '
Well Reaction Piate

PE Applied Biosystems | N801-0560 RT

25  Reagent Mix preparation:

Volume for | Volume for One Plate Final
ina

Component one sample | {pl) (91 samples +

(bL) ~ Dead Volume)

Rnase-free water 16.5 1617

conc.




Efficiency node: normal Region: 0-50 5 Count delay: 5 mnutes Count tine:
1 mnute Expected results: 6000 cpmwell 200 cpnmiwell no enzynme control.
PCT/ CA02/ 01128 10 Based on the results at ten different concentrations of
test conp mggAndard concentration-%inhibition cur T | otted and
anal ysed to etlerm ne 1C50's for the conmpounds of the illﬁl\?cx@l gng For some
conpounds the 1CrO was estinated from %_ points. 15 EXAMPLE 47:

" SPECI FI CI TY OF NSSB RNA DEPENDENT RNA %’ YMERASE | NHI BI TION  The conpounds
of the invention were tested for inhibitory activity against polio virus
RNA dependent—3hig] ght—ea-—thyrus—DNA-depenrdent—RNA | ymer ase
[l in the fornat ta at |sb e%cribed for the H ol yner age V\P{h tlhe
exception thdt “@K@‘M@f25rﬁ'6l)ynﬁrase6was used i n588 ace of | t hamMCV INSSB

pol ymer ase. Z_U-E)Qm CEtit D/%@:D rpVLﬁ“WH%%QW_ Cel |
Cul ture Huh7 leells that Lf:hl mai nt ai nf a subgenom ¢ HQV replicaon were
established ds pYavi&¥eMy dedcri Heéu (Lohman etd7al ., 19b9308Mence 285:

110-113) and desm@n&t(eo}nM?_S aﬂ tnq BSZZ2 3 CelT-{4/Me. S22y 3 3pghis jar e
flie -um (DI\/FI\/h supplenentied with 10%

mai nt ai ned i i—bul-becep-s fLi Eapl_e#_lved

FBS and 1ng/ L é‘%???{"'t"%t anchard Sedijum) . Dul’ng the Rs$AYHM DNEM redi um
suppl ement ed |vitankard 6#MERIOPME ¢nt ai ni ng 0. 5% DVB® and T ackiepgnwnéqnyci n was
used (Assay WMo a:i6 R0 pt--pr—t-gd—conpoupg—add-tipn S22 cells are
Crypsini 2ot Ao aer nimer (TOMET 00 Terl dim . 20% i St andpr WM dm  200pL
(10 000 cel |l §) BYER piobe (Gubiit ed int? eagh weII 196 a 96- wel booph atle. The

plate was th 'nrﬁthNﬂ?bﬁﬂe%be FCwth—5 —Reagent s
and Materialg: WO 03 0141 142 P@/ CAG2/ 01128598r oduct ConpanyLatjal og

#St or age

AmpErase UNG (1 UL 0.5 49 0.01 U/pl

Total Volume 45 4410

'Forward Primer Sequence (SEQ ID. 2). 5 - ACG CAG AAA GCG TCT AGC CAT
GGCGTT AGT -3

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

Note: Those primers amplify a region of 256-nt present within the 5' untranslated
region of HCV.
10
' PUTR Probe Sequence (SEQ ID NO. 4) m TGG TCT GCG GAA CCG GTG

AGT ACA CC - [TAMRA ]

No Template Controls (NTC): On each plate, 4 wells are used as “NTC". For these
15 controls, 5l of water are added to the well in place of RNA. |
Thermal Cycling Conditions:
50°C 2 min
60°C 30 min
95°C 5 min

20

95°C 15 sec |
for 2 cycles



DMVEMW sent | nc. 10013CVv4C DVSOSI gmaD- 2650RT Dul becco' s

PBSG bco- BRL14190- 136RT Fet al Bovi ne SerunBi o- Wi tt aker 14-901 F-20C/ 4C
Neomycin ((418) G bco- BRL10131-027-20C/ 4C

Trypsiri- i - BRL25300- 054- 20C/ 4C 96-wel | - pl at esCo 97RT PVDF

0. 22pm Fi F’F %P M 11i por eSLGVO25LSRT Deep-Vel| Titer %f%i’{:g‘?’“ms
Beckman267007RT Pol ypr opyl ene Prepar a;m an of Test Conpound | OpL of test
conmpound (in 100% DVBSO) was added to M of Assay Mediumfor a final DVSO
concentration of 0.5% and the solution was sonicated for 15 mn and. 5
filtered through (5) 2? MMIlipore Filter Unit 900pl was transfered into
row A of a Pol ypropyl ene rbeep Well Titer Plate. Rows B to H, contain 400pL
al i quots of Assay Medium (containing 0.5%DMSO), and are used to prepare .
serial dilutionsgpdt 2)|5Qé/c transferring 400pl fromrow to row (no conpound
was included in rg hoaﬁiiéson of test conpound to cells Cell

cul ture medi um wé CEalsp? F"é[t fromthe 96-well plate containing the S22.3
cells. ®B/5pL of assay nedi um with the appropri ate dilution of test

conmpound wa f fr ound Iate to the

cor r espondi ?I:O’I(g‘&‘&ll’]ﬁ‘e%r{“ﬁ%mn %Irﬁ]i' ‘%Elrl}’tcu @aﬁﬁoﬁf@%‘ gﬁfslﬁ/é%q EREWY t he No

i nhi bition égmrwdsp?d)ﬂuowmn@eemnaicqrmerlécaslam avie sMaslaidamnesatad at 37C with
5% CC2 for - Eandiiied by Biohig e OYae vERLEINARLb ) hfindRediildbgiti ng the 72 hour

i ncubati on pefrl od extracted from the S22.3
cells of thé® 9'@“9%1‘9?“5’%?? Glyelvgs ehfaingiios iy asean@ampleg agegd®, RNeasy 20
Handbookio 188&pdlateBini RNA sopy anmbyr bEsdl bthisasareaiiuRkel y renmoved fromcells

and 100 pL D) contai nin capt oet hanol
was added thTagéln}-]E et F&%T’L&g'qg%s( C)rm 288& ‘{1&? %?Féq B“%ée@" m cropl ate
was gently §H%ﬂé'§??tfpﬁﬁf the totaj ENA @@Bctpﬂfrorfn tfOoei etihae okl ekiresseddded t o
each. m cr ophat@nd\eduivalendd pgloxReth RKAMG:/Ag/ 010141

15 The RNA copy number [g.e./pg] from each well of the cell culture plate was a
measure of the amount of replicating HCV RNA in the presence of various
concentrations of inhibitor, The % inhibition was calculated with the following
equation: o

' 100 - f(g.e./ug inh)/( g.e.jug ctl)x 100,

20 '
A non-linear curve fit with the Hill model was applied o the inhibition-concentration
da_ta, and the 50% effective concentration (ECs) was calculated by the use of SAS
software (Statistical Software System; SAS Institute, Inc. Cary, N.C.).

25 InTables 1 to 9 below, the following ranges apply:
| ICso: A = 10pM-1uM; B = 1uM-500nM; and C<500nM.
Ecso: A = 5uM-500nM; and B = <500nM



0.8 m of Buffer RPE (Q agen(D,RNgasy

-of ribosonual

143 PCT/ CA02/ 01128 pipetting. The |lysate was renoved and applied to the
wells of a RNeasy 96 (Q agen(r)) plate that was placed on top of a .
Q agen(r) Square-Well Block. The RNeasy 96 plate was sealed with tape and
the Square-Well Block with the RNeasy 96 plate was | oaded into the hol der
and pl aced"? /4%t or bucket of a 41<1 50 5 centrifuge. PEHEARIMPBe was
centrifuged at 6000 rpm (-5600 x g) for 4 mn at room tenperature. The
tape was renoved from-the plate and 0.8 of Buffer R\ (Q agen(r) RNeasy
96 kit) was added to each well of the RNeasy 96 plate. The RNeasy 96 plate
was sealed with a new piece of tape and centrifuged at 6000 rpm for 4 mn
at roomtenperature. The RNeasy 96 pFABIE has pl aced on top of another 10

cl ean Square-Wel |l Block, the tape renoved and 0.8 ml of Buffer RPE
(Qagen(r) RNeasy 96 kit) was added to each well of the RNeasy 96 pl ate.
The RNeasy 96 plate was sealed with a new pfYece of tape and centrifuged at
6000 rpmfor 4 mn at roomtenper ajure, Thelit ape was renoved and anot her
Kit) 2nas added to each wel |l of
the RNeasy 96 plate. The 15 RNé‘asy\Q was sealed with a new piece of
tape and centrifuged at 6000 rpm f@f in at roomtenperature. Tape was
renmoved, the RNeasy 96 plate was gl aced on top of a rack containing 1.2-nL
col l ection mcrotubes. The RNA was eluted by adding 50 lit- of RNase-free

water to eac : e tTa PT e g Of T EgPET ai Tincubat ed
. <] A 2 .
for 1 mn at| rgom tenperature. fhe pliate was then E%S"cbﬁté?"l fm%t at 6000

rpmfor 4 mmygi TRRTCEN ato e eyt o StEPRWaS R/l € g with a
second vol urfe o? 50 pl Rg[gze-fr e dwatler N _Fhe mi cr pt Obels Wi t hgtg%?el
d 0oC

cellular RNA arelstore f Totfal Ce|lul arff RNA 25
RNA was quarjtifi ¢d on |t he ORM ar Oynam gs(r))| using the
Ri boG een(r)l RNA]JQuantji fi cation pbes(fr)). Brieflly, the
Ri boG een rleagemnt was dil uted M Trlis-HQ pH 47.5, 1mM
EDTA) . Cenertaltyi—20 AR Stgridard Curve
TR v Pred
20

£ ‘oot

A
UT Cayel

was [dil utied i
(100, 50, 44, 10, 5, @ d
then transfédrredji n a inew-96-we

conpl eted td 100|ib|‘ wi tlh TE. Gen
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colum 1 of the 96-well plate was used for the standard curve and the other
wells are used for the RNA sanples to be quantified. 10pt- of each RNA
sanple that was to be quantified, was transferred to the correspondi ng
wel | of the 96-well plate and 35 90pL of TE was added. One vol une (100pl-)
of dilut e MM ken reagent was WO 03/ 010141 PCT/ CA02/ BIHSH020A3 added to
each well of .the 96-well plate and incubated for 2 to 5 mnutes at room
tenperature, protected fromlight (a B@9L RNA sanple in a 200 uL final
volune generates a 20 X dilution). The fluorescence intensity of each well
was neasur eg-—-on— fﬁh&QT(szI\/_( r) system (Ml ecular Dynam cs(r)). A standard
curve was ci&8fefl oh tiRe 5 basils B tlhe kndwn quahiGstieECof| th& i bosonal
RNA and t he k-&sultingtfl uorescent lAbtensities The BNA co ition in
the experi menP38 | DIles whs dek ef'mi €Y _|from t he| sfadabd &8#&& |and
corrected for the 20X (dil on. ggntHs d Materialg: 10

n
+r

1%
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y up#ng the|Taqman technpol (Roche Mol ¢cul ar{ Di agnpostics

)
of HCV RNAjb
Systens) simlaf /to thejtechnijque preU’T y desicri bed (Martell |Jet al.,
1999. J. di{n. Morobiol 37: 1327-332). e¥systilem expl oi tjs the|5' -3
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20 probe (PUTR Probe) that specifically anneals to the tenpl ate between the
PCR prinmers (primers 8125 and 7028).

fl uor escent
a fluorescent qu

reporter' ¥EHUYtL spectrum was suppressed by the que
Nucl ease 25 degradati on of the hybridization probe

hybri di zati on pr
rel eases the rep

encher

obe.
orter,

The 5'
reporter (6-carboxyfluorescein [FAM) and the 3

(6-car boxyt et ramet hyl r hodam ne

L.‘éﬁ‘éﬂm ]6’?%”?

end of the probe contains a

end cont ai ns
The FAM.
he intact

resulting in afi5Pncrease WD 03/ 010141 145

PCT/ CA02/ 01128 in fl uorescence emni ssion.

The ABI

Prism 7700 sequence

detector negsures the _increase in fluorescence epission coptinuqusly
during the PERIamIAfilBati on suchR’tHat th& anplifi%d [pEGauLtmizad directly
proportion t 2 sigdal  The plifilcation plot | was ianaly arly in'the
reaction at [d%h0] MMg H Nt$ t K F@garlthnlc Bhase—of | 8998 dduct
accurul ati on. A point a ned detection threshol dfof the
increase injthe §luord !ﬁ'as fated wth the exponential growh
of the PCR {product fd uence {d or was| defiined as thejcycle
threshold (¢T). Cr valjue nver gel y portijnal jto the quantity of
i nput HCV RNA; shuch that dentiical Pdﬂ{%onE;tions, the | anger the
starting concentfratiod of \ the | ower phe 0 _A standand curve
was creat ed |d0tbpdMedl 1y e | |} ST 7700 det €ctli oB sly§3&3n| by
plotting the¢ CT jagai ngt rd qgfutlon off knoyn HCV RNA
concentrati ¢n. [Referdncd. s e o thd’standarid curjve arg incliuded on
each RT-PCRjplatle. HCY Repllco RNA|was nt hesijzed (jby T7} trangcri ption)
invitro, purifijed and quantifiled by J Consiideriing that 1 pg of this
RNA = 2.15 f 10" RNA gopies, difjutions are omade i n lorder] to have 108,
10T, 106, 1 103 or 102 lgenomilc RNA copies / 5dl Taotal ¢el | ul ar
Huh- 7 RNA vwiémffl sW%qorpo at ed th Sﬁ ilutidn €sdngB/ 58194 |5pL  of
each reference sttandand (4 gon ¥-Kdh-7 RNA) wag conbji ned W th 45pL
of Reagent M x, jand used tthe al 4 Ti - PCR |react]i on. {The Réal - Ti nme
AT- PCR reaction was sé¢t-up for |t he experi al sanplds that weré¢ 20
purified on{RNeasy 96|-welt plates by conb ng 9pl of; each total cellul ar
RNA sanple{w th 45pLjof Reagent M x| Reagen and Matieri alls:
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TagMan EZ RT-PCR Ki t PE Applied Bi osyst ensN808-0236-20C M cr oAnp Opti cal

CapsPE Applied BiosystensN801-0935RT M croAnp Optical 96- PE Applied

Bi osyst ensN801- 0560RT Wl | Reaction Plate 25 Reagent M x preparation:

Vol une forVolume for One Plate Conponentone sanple(.iL) (91 sanples +Final
(pL) . DeadWOB@ME¥cOoNc. Rnase-free water16. 51617 WO 03/ OROII4402/011gs

PCT/ CA02/ 01128 5X TaqMan EZ buffer109801X M( OAc) 2 (25mV) 65883mM dATP

(10m\) 1. 5147300pM dCTP (10m\) 1. 514730gp dGTP (10m\M 1. 5147300pM dUTP

- (20mM) 1. 5147600pM Forward Prinmer (1 OpM 198200nM Reverse Priner

(1opM 18- 200nM PUTR_probe- (5pM 2196200nM r Tt h DNA pol ynerase 21960. 1 U pL

(2.5 U pL) A fpseh UNG (1U pL)D. B29Q. 01 UL Tot [alCydl BoRAE4A7O | For war d

Primer Sequende (SEQ IID. 2): 5'j- ACE CAG AAA GCG TCT |AGC CAM+HEB(RC GIT AGT

- 3' 5 Revergéi®y ime Se%ﬁe % IB*NGQ 3): 5'| TCE O8G |68, ACT CGC AAG

CAC CCT ATCIAGG + 3' Not ez=Ihos irrer‘#s‘igrﬂal ify ja redion of 2564nt present
within the % untransllateg ! wl
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regi on of HCV. 10 .PUTR Probe Sequence (SEQ ID NO 4). AGI ACA CC AMRA
F6-FA-M1 - TGG TCT GCG GAA CCG GIG No Tenplate Controls (NTC): On each

- plate, 4 wells are used as NTC'. For these 15 controls; 5pl of water are
~added to the well in place of RNA. Thermal Cycling Conditions: 50C 2 mn
60C 30 mi WOHBMII i h 20 95C 15 sec | Jr for 2 cycles VRSUEI3PERE1 147 60C
1 mn 9060CC 115 sec mn } for 40 cycles 5 PCT/ CA02/01128 Follow ng the-
term nation of the RT-PCR reaction thd58ata anal ysis requires setting of

t hreshol d fluorescence signal for the PCR plate and a standard curve was

constructed by plotting the Ot val ye versus RNA copy nunber used in each
ref erence reééfld'r on.ATHB*Ct val JesRobdai nedZ or th IGs 9 aECss gnp/es jare used
to 10 i nter n!#at S AN NA cQny. imher hased on . thel standard MI“HE Fi nal | Y,
the RNA copy ‘RethberS was noffral izéff (| y ofkn |RP68.3
quantificatijon of the |tot RNA r | culjture well) and
~expressed as gehome dqui entjs p /g]. {15 Thé RNA copy
nunber [g.el/pg]{fromljeach wel I| of t} ate vas a
1025 | NMe . A | 5914
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CLAIMS
1. An isomer, enantiomer, diastereoisomer, or tautorner of a compound,
represented by formula 1l
0
M
A l \ﬁ/lkz
RZ
N\ A
3
R (1
wherein:
5 Ais NR', wherein R' is selected from the group consisting of: H, (Cy)alkyl optionally
substituted with: '

-halogen, OR", SR™ or N(R'?),, wherein R and each R" is independently
H, (01,3)alkyl, (Ca.r)eycloalkyl, {Cqg)alkyl-(Caz)eycloalkyl, (Cq.g)alkyl-aryl or (Cy.
o)alkyl-Het, said aryl or Het optionally substituted with R'’; or

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

R? is selected from: halogen, R?', OR?, SR*', COOR?, SO,N(R%),, N(R?),,
'CON(R?),, NR*C(0)R? or NR2C(O)NR% wherein R?! and each R¥ is

15  independently H, (C,g)alkyl, haloalkyl, (Cos)alkenyl, {Cs7)cycloalkyl, (Cos)alkynyl,
(Cs=)cycloalkenyl, 8 or 10-membered aryl or Het, said R*' and R being optionally
substituted with R%,
or both R? are bonded together to form a 5, 6 or 7-membered saturated heterocycle

with the nitrogen to which they are attached;

20
R? is selected from {C4g)alkyl, haloalkyl, (Cas)cycloalkyl, (Cs)cycloalkenyt,
(Cs.10)bicycloalkyl, (Cs.10)bicycloalkenyl, 6- or 10-membered aryl, Het, (C4.5)alkyl-aryl
or (Ci)alkyi-Het,
said alkyl, cycloalkyl, cycloakenyl, bicycloalkyl, bicycloalkenyl, aryl, Het, alkyi-
25 aryl and aikyl-Het being optionally substituted with from 1 to 4 substituents

selected from: halogen, or
a)(Cy.)alkyl optionally substituted with:
- OR® or SR®' wherein R* is H, (Cysalkyl), (Car)cycioalkyl,
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(Cye)alkyl-(Cs.7)cycloalkyl, aryl, Het, (Cy.)alkyl-aryl or (C,.
sjalkyl-Het; or
- N(R*), wherein each R* is independently H, (Cy.s)alkyl, (Cs.
seycloalkyl, (Cqg)alkyl-(Ca)cycloalkyl, aryl, Het, (Cqq)atkyl-aryl
or (Cy)alkyl-Het; or both R* are covalently bonded together
and to the nitrogen to which they are attached to forma 5, 6 or
7-membered saturated heterocycle;
b) OR™ wherein R* is H, (Cy)alkyl, (Ca7)cycloalkyl or
(Cy6)alkyl-(Cs.7)cycloalkyl, aryl, Het, (Cq)alkyl-aryl or (Ci¢)alkyl-Het;
c¢) SR* wherein R* is H, (Cy)alkyl, (Cs7)cycloalkyl, or
(C15)alkyl-(Cs.7)cycloalkyl, aryl, Het, (C1¢)alkyl-aryl or (Cy¢)alkyl-Het;
and '
d) N(R*®), wherein each R* is independently H, (C,)alkyl,
(Cs7)eycloalkyl, (Cqs)alkyl-(Ca.7)cycloalkyl, aryl, Het, (C,¢)alkyl-aryl or
(C1s)alkyl-Het; or both R*® are covalently bonded together and to the
nitrogen to which they are attached to form a 5, 6 or 7-membered

saturated heterocycle;

K is N or CR*, wherein R*is H, halogen, (C,.)alkyl, haloatkyl, (Cs)cycloalkyl or (Cy.
s)alkyl<(Cs.s)cycloalky); or R is OR* or SR*', COR* or NR*'COR*! wherein each R*!
is independently H, (Cys)alkyl), (Cs)cycloalkyl or {C,5)alkyl-(Cs.7)cycloalkyl;

or R*is NR*R** wherein R*? and R*® are each independently H, (C,.s)alkyl, {Cs.
7)eycloalkyt, (Cr.)alkyl-(Cs.7)eycloalkyl, or both R* and R* are covalently bonded
together and io the nitrogen to which they are attached to form a 5, 6 or 7-membered

saturated heterocycle;

L is N or CR®, wherein R® has the same definition as R? defined above;
M is N or CR’, wherein R” has the same definition as R* defined above;

Zis N(R®™)R® wherein R* is H or C,alkyl and R®is (C,.¢)alkenyl, aryl, Het,
{Cie)alkyl-aryl, {Cy5)alkyl-Het, wherein said alkenyl, aryl, Het, alkyl-aryl or alkyl-Het,
are all optionally substituted with:

~ 1 to 4 substituents selected from: halogen, OPO3;H, NO,, cyano, azido,

H 7059~, N

J
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C(=NH)NH,, C(=NH)NH(Cs)alkyl or C(=NH)NHCO(C,.s)alkyl; or
- 1 to 4 substituents selected from:
a) (C,5) alkyl or haloalkyl, (Caz)cycloalkyl, Cs7 spirocycloalkyl optionally
containing 1 or 2 heteroatom, (Cas)alkenyl, {(Cag)atkynyl, (Cy.) alkyl-(Ca.

5 7)eycloalkyl, all of which optionally substituted with R'; |
b) OR'™ wherein R'"™ is H, (Cy.calkyl), (Ca.7)cycloalkyl, or (Cyg)alkyl-(Cs.
7)cycloalkyl, aryl, Het, (Cy.salkyl)aryl or (Crsalkyl)Het, said alkyl, cycloalkyl,
aryl, Het, (Cysalkyl)aryl or (C;salkyl)Het being optionally substituted with
R'tSD; )

10 d) SR, SO,NH(C.salkyl) or SO,NHC(O)C4 ¢alkyl;

e) NR"™R"? wherein R is H, (Cy.¢)alkyl, (Cs.7)cycloalkyl or (Cy.g)alkyl-(Cs.
7)cycloalkyl, aryl, Het, (Cysalkyl)aryl or {C,salkyl)Het, and R'"? is H, CN, (C;.
s)alkyl, (C37)cycloalkyl or (Cy5)alkyl-(Cs7)cycloalkyl, aryl, Het, {C,salkyl)aryl,
(C1salkyl)Het , COOR' or SO,R"® wherein R'" is (Cy¢)alkyl, (Cs.

15 7yeycloalkyl, or (Cqg)alkyl-(Caz)eycloalkyl, aryl, Het, (Cisalkylaryl or (Cs.
salkyl)Het, or both R'** and R'* are covalently bonded together and to the
nitrogen to which they are attached to form a 5, 6 or 7-membered saturated
heterocycle, said alkyl, cycloalkyl, aryl, Het, (Cysalkyl)aryl or (C,salkyt)Het, or

~ heterocycle being optionally substituted with R'*°;

20 f) NR"COR"" wherein R and R is each H, (Cy¢)alkyl, (Cs-)cycloalkyl,
{Cis)alkyl-(Cs7)cycloalkyl, aryl, Het, (Csgalkyb)aryl or (C4_galkyl)Het, said {C,.
g)alkyl, (Cs.7)cycloalkyl, (Cy.s)alkyl-(Cs7)cycloalkyl, aryl, Het, (Cy.salkyl)aryl or
(C4salkyl)Het being optionally substituted with R**;

g) NR'CONR"R'® wherein R'"®, R"? and R"? is each H, (Ci.s)alkyl, (Cs.
25 z)cycloalkyl, (Cq¢)alkyl-{Cs7)cycloalkyl, aryl, Het, (C,galkyaryl or (Cy.

salkyl)Het, or R'? is covalently bonded to R'* and fo the nitrogen to which

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

or R' and R'?* are covalently bonded together and to the nitrogen to which

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

30 said alkyl, cycloalkyl, (C.¢)alkyl-{Cs.7)cycloalkyl, aryl, Het, (C,¢alkyl)aryl or (C;.
salkyl)Het or heterocycle being optionally substituted with R'™;

h) NR™”'COCOR' wherein R™ and R is each H, (C1.s)alkyl, (Ca.
z7)eycloalkyl, (Cy.g)alkyl-(Cs7)eycloalkyl, a 6- or 10-membered aryl, Het, (C,.
salkyl}aryl or (Cysalkyl)Het, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het,
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(Cygalkyl)aryl or (C,.calkyl)Het being optionally substituted with R*>°;
or R*2is OR™ gr N(R'*), wherein R'? and each R*# is independently H,
(Ciealkyl), (Caz)cycloalkyt, or (Cqs)alkyl-(Cs;)cycloalkyl, aryl, Het, (C.
salkyl)aryl or (Cysalkyl)Het, or R is OH or O(C,.¢alkyl) or both R*** are

5 covalently bonded together to form a 5, 6 or 7-membered saturated
heterocycle, said alkyl, cycloalkyl, alkyt-cycloalkyl, aryl, Het, (Cysalkyl)aryl or
(C,¢alkyl)Het and heterocycle being optionally substituted with R";
i) COR™ wherein R™ is H, (Ci.s)alkyl, (Cs7)cycloalkyl or (Cq.s)alkyl-(Cs.
7)cycloalkyl, aryl, Het, (Cqsalkyl)aryl or (Cq.¢salkyl)Het, said alkyl, cycloalkyl,

10 aryl, Het, (C,calkyl)aryl or (Cysalkyl)Het being optionally substituted with R*®;
j) COOR" wherein R' is H, (C.)alkyl, (Cs.7)cycloalkyl, or(Cqs)alkyl-(Cs.
7Jcycloalkyl, aryl, Het, (Cysalkyl}aryi or (C4.¢alkyl)Het, said {C;5)alkyl, {Ca.
7)eycloalkyl, or(C,¢)alkyl-{(Cs7)cycloalkyl, arvi, Het, (Cq.salkyl)aryl and (C;.
salkyl)Het being optionally substituted with R'®;

15 k) CONR™R™ wherein R'® and R* are independently H, (C1.s)alkyl, {Ca.
7xcycloalkyl, (Cy¢)alkyl-(Cs.7)cycloalkyl, aryl, Het, (Cqsalkyl)aryl or (C4.
galkyl)Het, or both R'? and R are covalently bonded together and to the
nitrogen to which they are attached to form a 5, 6 or 7-membered saturated
heterocycle, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, (Cygalkyl)aryl,

20 (Crsalkyl)Het and heterocycle being optionaily substituted with R'*®;

1) aryl, Het, {Cysalkyl)aryl or (Cygalkyl)Het, all of which being optionally
substituted with R"%wherein, R' is selected from:
- 1 to 3 substituents selected from: halogen, NO,, cyano or azido; or
- 1 to 3 substituents selected from:
25 a) (Cy) alkyl or haloalkyl, (Cs.7)cycloalkyl, Cs.7 spirocycloalkyl
optionally containing 1 or 2 heteroatom, (C,5)alkenyl, (Cas)alkynyl,
(C15) alkyl-(Cs.7)cycloalkyl, all of which optionally substituted with R%;
b) OR'™ wherein R'™ is H, (Cysalkyl), (Cas)cycloalkyl, or (Cys)alkyl-
_ (Csz)eycloalkyl, arvl, Het, (C,galkyl)aryl or {Cyealkyl)Het, said alkyl,
30 cycloalkyl, aryl, Het, (Csatkyl)aryl or (Cisalkyl)Het being optionally
substituted with R,
d) SR'®, SO,N(R™®), or SO,N(R'®)C(O)R'® wherein each R"® is
independently H, (Cy.5)alkyl, (Cs.7)cycloalkyl or (Cqg)alkyl-(Ca.
7)eycloalkyl, aryl, Het, (Cy.salkyl)aryl or (Cy.ealkyl)Het or both R'® are
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covalently bonded together and to the nitrogen to which they are
attached to form a 5, 6 or 7-membered saturated heterocycle, said
alkyl, cycloalkyl, aryl, Het, (C;¢alkyl)aryl or {C,salkyl)Het or
heterocycle being optionally substituted with R*®,

5 e) NR'"R"2 wherein R'" is H, (Cy5)alkyl, {Cs7)cycloalkyf or (Cs.
s)alkyl-(Cs7)cycloalkyl, aryl, Het, (Cqsalkyl)aryl or (C,salkyl)Het, and
R is H, CN, (Cy)alkyl, (Caz)cycloalkyl or (Cq.g)alkyl-{Cs.7)cycloalkyl,
aryl, Het, (Cyalkyl)aryl, (Cy¢alky)Het , COOR™ or SO,R'** wherein
R™ is (Cye)alkyl, (Cs.7)cycloalkyl, or (Cis)alkyl-(Ca.z)eycloalkyl, aryl,

10 Het, (C,salkyl)aryt or (Cyatkyl)Het, or both R'" and R"* are
covalently bonded together and to the nitrogen to which they are
attached to form a 5, 6 or 7-membered saturated heterccycle, said
alkyl, cycloalkyl, aryl, Het, (Cqsalkyl)aryl or (Cqsalkyl)Het, or
heterocycle being optionally substituted with R*®;

15 f) NRY®*COR" wherein R"'® and R'"" is each H, (Ci5)alkyl, (Cs-
7)cycloalkyl, (Cy.g)alkyl-(Cs.7)cycloalkyl, aryl, Het, (Cysalkyl)aryl or (Cy.
salkyl}Het, said (C;g)alkyl, (Car)cycloalkyl, (Cqs)alkyli-(Caz)cycloalkyl,
aryl, Het, (Cygalkyl)aryl or (C,.alkyl)Het being optionally substituted
with R"®;

20 g) NR"CONR"*R'?, wherein R'®, R'® and R is each H, (C;.
g)alkyl, (Cs7)cycloalkyl, {Cq.s)alkyl-(Cs7)cycloalkyl, aryl, Het, (C;.
salkylaryl or (C,alkyl)Het, or R and R'? are covalently bonded
together and to the nitrogen to which they are attached fo form a 5, 6
or 7-membered saturated heterocycle; said alkyl, cycloalkyl, (C.

25 g)alkyl-(Cs.7)cycloalkyl, aryl, Het, (Cqsalkyl)aryl or (Cysalkyl)Het or
heterocycle being optionally substituted with R'®,

h) NR''COCOR™ wherein R'? is H or (C,.5)alkyl optionally
substituted with R'®%; and R'* is OR'® or N(R***), wherein R'® and
each R is independently H, (Cysalkyl), (Cs>)cycloalkyi, or (Cys)alkyl-

30 (Cs.7)cycloalkyl, aryl, Het, (Cysalkyl)aryl or (C,salkyl)Het, or R'* is OH
or O(C, salkyl) or both R' are covalently bonded together to form a 5,
6 or 7-membered saturated heterocycle, said alkyl, cycloalkyl, alkyl-
cycloalkyl, aryl, Het, {Calkylaryl or (C,_galkyl)Het and heterocycle
being optionally substituted with R'®’;
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9001B-591. 4 90020; CB567.4 O5 204 CLAIMS 1. An isoner, enantioner,

di astereoi soner, or tautoner of a conpound, represented by fornmula Il: 0 A
ML KL z whereini. 5 Ais NRL, wherein R is selected fromthe group
consisting of: H, (Cl.6)alkyl optionally substituted with: -halogen, OR',
SR11 or N(R12)2, wherein R11 and each R1209s independently H, (CL.6)al kyl,
(C3.7) cycl oaI kyl, (Cl1_6)al kyl-(C3.7)cycloal kyl, (CL.6)alkyl-aryl or (Cl-

6) al kyl - said aryl or Het optionally substitut ed with R10; or 10 both
R72 are Coval ently bondﬂdetr@zgﬁ oRMOnidrehREZNé H (U8 ||¢yp(®m@bzotatkﬂy are

both attached to forma or 7-menbered saturated heteroc cl e; S

sel ected from hal ogen, ©f @)aEWS 7)oxRoglkyl. avpHet (Coafiaeor £C ﬁt“ﬁ@'ﬂ?tz
CON(R22) 2, NR22C(O) R22 g4id W%W@XUB@’%CWQ%A%#@CB@&kﬂ-@d3ﬁé’}&ﬁalﬁ?l?aiy§ Het,
(Cysalkyl)aryl and (C,galkyl)Het being optionally substituted with R®;
5 and
k) CONR™R™® wherein R'™ and R"* are independently H, (C..
g)alkyl, {Cs.7)cycloalkyl, (Cy.¢)alkyl-(Cs.7)cycloalkyl, aryl, Het, (C,.
galkylaryl or (Cygalkyl)Het, or both R™ and R™ are covalently
bonded together and to the nitrogen to which they are attached to
10 form a 5, 6 or 7-membered saturated heterocycle, said alkyl,
cycloalkyl, alkyl-cycloalkyl, aryl, Het, (C;salkyDaryl, (Cisalkyl)Het and
heterocycle being optionally substituted with R'®%;
wherein R'® is defined as 1 or 2 substituents selected from:
tetrazole, halogen, CN, C,salkyl, haloalkyl, COOR", SO;H,
15 SO.R™, OR™ N(R'%),, SO,N(R'%),, NR'®2COR" or
CON(R"?),, wherein R"*" and each R'**is independently H,
(Ci.g)alkyl, (Cs7)cycloalkyl or (Cqg)alkyl-{Cs 7)cycloalkyl; or both
R'®2 are covalently bonded together and to the nitrogen to
which they are attached to form a 5, 6 or 7-membered
20 saturated heterocycle;

or a salt or a derivative thereof;

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

R and R? is each defined as:
- 1 to 4 substituents selected from: halogen, OPO3;H, NO,, cyano, azido,
C(=NH)NH;, C(=NH)NH(C,s)alkyl or C(=NH)NHCO(C,)alkyl; or
30 - 1 to 4 substituents selected from:

a) (C1) alkyl or haloalkyl, (Cs7)cycloalkyl, Cs7 spirocycloalkyl optionally
containing 1 or 2 heteroatom, (C,¢)alkenyl, (C..g)alkynyl, (C1) alkyl-(Cs.
7)eycloalkyl, all of which optionally substituted with R

b) OR™ wherein R'™ is H, (Cysalkyl), (Cs7)cycloalkyl, or (Cqs)atkyl-{(Cs.



15 i ndependently H, (Cl.6)alkyl, haloal kyl, (C2.6)alkenyl,
(C3-7)cycl oal kyl, (C2.6)al kynyl, (C5.7)cycl oal kenyl, 6 or 10-nenbered aryl
or Het, said R21 and R22 being optionally substituted with R20; or both
R22 are bonded together to forma 5, 6 or 7-nenbered saturated heterocycle
with the nitrogen to which they are attached; 20 R3 is selected from
(Cl_6)al kyl, hal oal kyl, (C3. 7)cyc|oalky|21QC5 7) cycl oal kenyl, (C

6. 10)b|cycloalkyl (C6. 10)b|cycloalkenyl 6- or 10-nenbered aryI Het ,

(Cl.6)al kyl-aryl- or (Cl-6)alkyl - said al kyl, cycl oal kyl, cycl oakenyl
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(C1-6)al kyI (C3 7) cycI oaI I&yl #05 aI k or (Cl_

6) al kyl - or - S REOR “Wherein yl §C37r)Fd’é élhﬂ galhw (QsC1. 6) al kyl ,
(C3_ 7) cy I oal kyl I

(C176) al Kyl - aryl Qcﬁ%i@i%{qbk&%)gwwbﬁ)ﬁdimhet 36 alkyt Eyoloalial, Iaiylbonded
t oget her and to thﬁeh(@m@l}}ﬂbﬁfﬁ@rmlsélkyiﬂmﬁweﬁlg@@wﬁ'dﬁébﬁtﬁld% WIARY'5, 6 or

(G- Ty oyel oatkyl off STr sSRNR) P oERONTR CIENETTWiEidn B €fs'- ©) &l K
(Cl-6)al kyI aryl oind¢mndent W&H@kyl {G0)cy§lodRg o1 (ﬁxe)eaﬁyh(qasww!@alkvl aryl,
(Cgal ot (O e gk ol Sl P cyslomb el Y, bt
i ndependetit |y H, (Cuebhpasndio the (ntzggar) oydiigalhky are attached to forma 5,6 or7-
(S O3S Mot (PO, 0
nitrogen to V\/m ch datai)ar @ (G1datkyhbdet Qrmeltemmea Emingsomionaiyresibbidvied witbat ur at ed
het er ocycl e; RS0
e) NR'"R"? wherein R"" is H, (Cy.)alkyl, (Cas)cycloalkyl or (Cy.¢)alkyl-(Cs
15 Heycloalkyl, aryl, Het, (C.salkyi)aryl or (Ciealkyl)Het, and R"?is H, CN, (Cy.
s)alkyl, (Cs7)eycloalkyl or (C5)alkyl-(Ca.7)eycloalkyl, aryl, Het, (Cqsalkyl)aryl,
(C1.salkyl)Het , COOR™ or SO,R"® wherein R'® is (Cy.5)alkyl, (Cs.
7)cycloalkyl, or (Cy.5)alkyl-(Cs7)cycloalkyl, aryl, Het, (Cisalkyl)aryl or (C,.
calkyl)Het, or both R'** and R'"? are covalently bonded together and to the
20 nitrogen to which they are attached to form a 5, 6 or 7-membered saturated
heterocycle, said alkyl, cycloalkyl, aryi, Het, (C;salkyl)aryl or (C;salkyl)Het, or
heterocycle being optionally substituted with R,
f) NR"COR'Y wherein R and R"" is each H, (Cy.)alkyl, (Cs7)cycloalkyl,
(Cqs)alkyl-(Cs.7)cycloalkyl, aryl, Het, {Cygalkyl)aryl or (Cy.salkyl)Het, said (C;-
25 g)alkyl, (Ca7)cycloalkyl, (C15)alkyl-{Ca7)cycloalkyl, aryl, Het, (Cysalkyl)aryl or
(C4salkyl)Het being optionally substituted with R*;
g) NR'"CONR'R'? wherein R"®, R"® and R'? is each H, (Cy)alkyl, (C;
7eyctoalkyl, (Cqs)alkyl-(Cs.7)cycloalkyl, aryl, Het, (Cy¢alkyl)aryl or (Cs.
calky)Het, or R*'® is covalently bonded to R*"? and to the nitrogen to which
30 they are attached to form a 5, 6 or 7-membered saturated heterocycle;
or R"? and R' are covalently bonded together and to the nitrogen to which
they are attached fo form a 5, 6 or 7-membered saturated heterocycle;
said alkyl, cycioalkyl, (C1.¢)alkyl-(Cs.7)cycloalkyi, aryl, Het, (Csalkyl)aryl or (C+.
salkyl)Het or heterocycle being optionally substituted with R"®’; '



Kis Nor CR4, wherein R4 is H hal ogen, (CLl.6)alkyl, haloal kyl,
(C3.7)cycloal kyl or (C1L_ 20 6)alkyi-(C3.7)cycloal kyl; or R4 is OR41 or
SR41, COR41 or NRALCOR4At wherein each R41 is independently H,

(Cl.6)al kyl), (C3.7)cycloal kyl or (C1.6)al kyl-(C3.7)cycloalkyl; or R4 is
NR42RA3 wherein R42 and R43 are each independently H, (CLl.6)alkyl, (C3_

7) cycl oal kyl , (C1.6)alkyI-(C3.7)cycIoaIk?$ or both R42 and R43 are
covalently bonded together and to the nitrogen to which they are attached
to forma 5, 6 or 7-nenbered 25 saturated heterocycle; L is N or CR5,

wherein R5 has th%ﬁﬁ@‘@@tbﬂmlmﬂﬁr@ﬁWaﬁ@h‘“@eaﬂiﬂﬂ?&%ﬁlk@ fg;or CRY,
wherein R7 has the sane definition as R4 defined abov 0 I S NgCRGa)RG

wherein R61 is H oweyelpalyy) iGue)aliiyh( Grelaveloglied, %9a¢fl<1@rr9?mb%rﬁ§’la"yllllé?
(CL.6)al kyl -ar yl 6@%@&}[@% ﬁalﬁ?{)b{et""gﬁﬁ%lkm %%Iébu@,i %Wéyclo%l’kfyﬂ a
al kyl -aryl or al are opt 1 onal subst'i t ut ed 1to 4

substituents sel edﬁeﬁﬁ”ﬂﬂ)ém Ollﬂié]wﬁj'é\ﬁ)"'e@%siopmﬂy eyhstittechwityB’® %2086
QO =NH) NH2,5 C( =NH) Nii(32. |§bﬁ1d“36§ N?%“@% Eﬁg@( %ﬁl #lig m@ pende e, 4

substituents selected from a é 7 cycl oal kyl ,
C3. 7 spirocycl oaI kieh-sadipd i ﬁhalcwﬁalbﬂmra(Cms)ﬁlgylﬂ(Cmf)Cwq@&W

Wi ch opti onal 1y SERETT e Lereg kR aOR T Q0 Gy Z*@W t%%?’.‘grﬂ e
(C1. 6al kyl), (C3. mlenmweq tageiieCto @ymla@/wc(r(zanemwwaawatwl ar yI
|(-kCa:EL 6§AIC&yI6?lalr(§: )gwé{%fgéwf%? ?%el{wl él ngg'glk% | ongtll [#%Yllylsl 3‘11 %élﬂt)taﬂf ¥R150
d) SR108,10SO2NH( CACaedik)Hpt and IBGRidEISpEibg Gatidnaily s@stmmmmmmﬁher ein RL1'
o (0T G BRI B et
(C3. 7) cycl oal kyl ofl)cyleﬁalkﬁ) aﬂykyllet (C3saMybse] ardCkdlkylHet; lsaidtddity), cycloalkyl,
T g anigr. (ca_ e Kababinanor feaByiR e iofef o Bansl vaRT: e,
(C1. al kyl)ar yI Or ji COOR "Baiteydin RE¥,is Hy (MQJaikyR(Cy mwdloﬁlkiﬂ an( €, Hallgent | y
bonded together and. ¢ QaliiCanl Hel 1852 fal R, LAGHHAL SaR' E2S0RS, 8. Form @
7Jeycloalkyl, or(C,¢)alkyt-(Ca7)cycloalkyl, aryl, Het, (Cigalkyl)aryl and (C,.
salkyl)Het being optionally substituted with R**®;
k) CONR'R™® wherein R'* and R are independently H, (Ci.¢)alkyl, (Ca.
7)cycloalkyl, (Cy5)alkyl-{Cs 7)cycloalkyl, aryl, Het, {C,galkyharyl or (C,.

20 calkyl)Het, or both R'?® and R™® are covalently bonded together and to the
nitrogen to which they are attached to form a 5, 6 or 7-membered saturated
heterocycle, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, (C,salkyl)aryl,
(C1ealkyl)Het and heterocycle being optionally substituted with R
1) aryl, Het, (Cisalkylaryl or (C,galkyh)Het, all of which being optionally

25 substituted with R, wherein R* is defined as:

- 1 to 3 substituents selected from: halogen, OPOz;H, NO;, cyano,
azido, C(=NH)NH;, C(=NH)NH(C1.¢)alkyl or C(=NH)NHCO(C.¢)alkyl;
or ‘

-1 to 3 substituents selected from:

30 a} (Cq,) alkyl or haloalkyl, (Cy7)cycloalkyt, Cs 7 spirocycloalkyl

optionally containing 1 or 2 heteroatom, (Co.g)alkenyl, (C,.g)alkynyl,
{C1.) alkyl-{Ca.7)cycloalkyl, all of which optionally substituted with R'®;
b) OR' wherein R'™ is H, (Cysalkyl), (Caz)cycloalkyl, or (Cq5)alkyl-
(Cs.z)cycloalkyl, aryl, Het, (Cyqalkyl)aryl or (Cy.¢alkyl)Het, said alkyl,



het erocycl e, said al kyl, cycloal kyl, aryl, Het, (Cl_6alkyl)aryl or

(Cl1_6al kyl)Het, or heterocycle being optionally substituted with R150; f)
NRL6COR17 wherein R16 and R1'7 is each H, (Cl-6)al kyl, (C3.7)cycloalkyl,
(Cl.6)al kyl -(C3.7)cycl oal kyl, aryl, Het, (Cl.6alkyl)aryl or (Cl.6alkyl)Het,
said (Cl. 6)alkyl, (C3.7)cycloal kyl, (C1.6)alkyl-(C3.7)cycloal kyl, aryl,
Het, (Cl.6alkyl)aryl or (Cl.6alkyl)Het B¢#2ng optionally substituted with
R 50; g) NR18CONR119R720, wherein R1S, R'"" and R120 is each H, (Cl.6)alkyl,
(C, 3 25 7)cycl oal kyl, (Cl.6)al kyl-(C3.7)cycloal kyl, aryl, Het,

(C1-6al kyl )aryl or (C1- ] Rcﬂﬂ;@ ' v R119
and to the nitrogen to ?ﬁ%ﬁ('yl’%ﬁggﬂe&?g%tt ghﬁ%‘c@éﬁ "?rnﬁeg b%?}@gﬁg?ﬁéhy
7-menber ed sat urated hesupstioied with R, R 19 and R720 are coval ently bonded

together and to the nit )og%ém\w‘%%n gé?s%'e§1%{?&y@i(§%ﬁ%%wt: {(ﬂfeﬁglﬁdﬁls- 6. or

7- menber ed saturated het'erocycl e;
(C1. 6) al kyl - (C3. 7) cycl oatycipalkyaHet, (CHetkydrgilorG@l dally)) et saidralyCtycloalkyl,

-6al kyl ) Het het | i I ' ] ’

NRL21COCorL 22 wher of n i1 Rah ACRERAIr DS oo RSt

7) cycl oal kyl, (C1-6)al kyith RE3. 7) cycl oal kyl, a 6- or 10-nembered aryl, Het,
Cl. 6al kyl I Cl, Bahds 108, al | KYds b kyl , 108 ;

<(31I kyl - cscl gal) E;Iy g;yl( &)Hgﬁ %@W 1 )ggl{ g?? ( y1c( &J(%?f{?%‘éﬁnkeﬁc? t e ng

optional |y substituted miiegenBedil) H, (4 ¢)RKA2(Cas)c@RaIRY o (MNRIBR(C23 124 ()2
et oL i 20, ool L2 b RIPRSRIRL Y bl EEldiphi gt oo 1
(Cl_6al kytg Het, or R124cdvaletl ibsndad Ggdbiadriant o the dieddenRo kilikhahey dre
COal ent LY 2ones Lo0e e BT, oSGy RGO i
(Cl.6al kyl)aryl or (Clalibaldygibalkiat agh el €CoatigharoriiC atkydRet anal |y
eubstuted Wi R SO L G M AL )2 1
(CL. 6al kyl )aryl or (Cl.&aNRy"RYRwherari RIa6E Ky (C, Janel.qet Ryycloall el Het, _
LRl o, L) el ot i 2
(Gl 6l kyl ) Fet - said {CIsal Ryl (o e o (A RRMC, Foycloato,
or (C1-6)al kyl -(C3.7) cycﬂ%’aﬁﬁijlK¢1%Wﬁ)a,w|kécf1ﬁa’{<ﬂ'!%a98@3gsrS’)'IS%“(‘“@fﬁ"”
R is (Cys)alkyl, (Cs7)cycloalkyl, or (Cq.s)alkyl-(Cs.r)cycloalkyl, aryl,
Het, (Cysalkyl)aryl or (C,¢alkyl)Het, or both R" and R are
20 covalently bonded together and to the nitrogen to which they are
attached to form a 5, 6 or 7-membered saturated heterocycle, said
alkyl, cycloalkyl, aryl, Het, (C,¢alkyl)aryl or (C;salkyl)Het, or
heterocycle being optionally substituted with R*®°;
f) NR"COR"" wherein R"® and R is each H, (Ci.)alkyl, (Ca.
25 7ycycloalkyl, (Cy.g)alkyl-(Cs.7)cycloalkyl, aryl, Het, (CisalkyDaryl or (Cy.
galkyl)Het, said (Cqg)alkyl, (Csz)cycloalkyl, (Cyg)alkyl-(Cs.7)cycloalkyl,
aryl, Het, (C,salkyl)aryl or {C;salkyl)Het being optionally substituted
with R'%; ‘
g) NR"™CONR'®R'®, wherein R""®, R'"® and R'? is each H, (C1.
30 sjalkyl, (Cs.7)cycloalkyl, (Cqg)alkyl-{Cs.; Jeycloalkyl, aryl, Het, (C,.
salkylaryl or (C,galkyl)Het, or R'* is covalently bonded to R and to
the nitrogen to which they are attached to form a 5, 6 or 7-membered
saturated heterocycle, or R"*® and R' are covalently bonded

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



6al kyl ) Het being optionally substituted with R 50; 15 k) CONR729Rt 30
wherein R129 and R130 are independently H, (Cl-6)alkyl, (C3_ 7)cycloalkyl,
(C1-6)al kyl -(C3. 7)cycl oal kyl, aryl, Het, (Cl_6alkyl)aryl or (Cl_

6al kyl ) Het, or both R129 and R130 are covalently bonded together and to the
nitrogen to which they are attached to forma 5, 6 or 7-nmenbered saturated
het erocycl e, said al kyl, cycloal kyl, al k#3cycl oal kyl, aryl, Het,

(C1. 6al kyl )aryl, 20 (C1.6al kyl)Het and heterocycle being optionally
substituted with R150; 1) aryl, Het, (Cl.6alkyl)aryl or (Cl-6alkyl)Het, all

of which being optional byy. m%H%Fédtéétuﬁ'QteWh%rér&%@ %@éﬁ‘xylncyc@aﬁ@l (&, sel ected

from -1 to 3 substituents selected from NO2; cyano “or a2|do or

1 to 3 substituents sel@ekddCirengloatsl, apl, G‘@L (@).eadmlawl @'r(%aﬁ"@fé)l‘lkwr
(C3.7)cycloal kyl, C3_7 ts@i ning 1 or 2

het eroatom (C2- 6) al kenl)%/ bfo%%&?&ﬁéEe{ﬂlqnaﬂpéd?@%kégm kyl'- (C3. 7) cycl oal kyl ,
all of which optional | yhkdRSTCORQRS vwheh’ielRf% BngR mewh/ﬂidﬁen)ﬁlkmm |s H

(LBt ot o)t L BRI SIS ol 8L oo cfher,
(Cl1_6al kyl)aryl or (Cl-&al#iglareor §hisalgyl et aallr[hdilksgl cyslobkkyll. aihyle:@lcimlkyt R160
hdependent Ly (C1. 6) 3PkgEr (eebay oy ihaeY @2 Pl & purec

7)cycl oal kyl , aryl, Hetwith Rr‘*&a:lr R )a0R or N(Rb@‘*szam@emm aod eact R™ZR08 ar e
208 coval ent |y bonced {auEs ke, E2ulP, ot IS L SREY (S
cycl oal kytg aryl, Het, ;()@Zb%cﬁﬂdykyfy) atey) (CasalyDarybad (Ky L9lkyHet ror R icDHayccl e
bel g opt1onal 1y SUbStl ol e iR o2 Sl M S Somie B
(C1.6al kyl)aryl or (Cl-@&dt- k&lnb%d satngted Hi“eﬂa?ocyslel-bal@hlkyl( Eiclda)ia, kil

(O Dovetoat it or (Sl SRt S Mol e
(C1.6)al kyl, (C3.7)cyclipehgybtionatly {ubstitGleal it R¢3. 7) cycl oal kyl, aryl,

15 i} COR™ wherein R is H, (C1.s)alkyl, (Cs7)cycloalkyl or {Cy.g)alkyl-
(Csz)eycloalkyl, aryl, Het, (Ci.salkyl)aryi or (C;salkyl)Het, said alkyt,
cycloalkyl, aryl, Het, (C,qalkyl)aryl or (Cy.salkyl)Het being optionally
substituted with R"®;

_ j) tetrazole, COOR"® wherein R'® is H, (C1.¢)alkyl, (Cs.7)cycloalkyl,

20 ' or{C1.s)alkyl-(Ca7)cycloalkyl, aryl, Het, (Cqsalkyl)aryt or (C;alkyl)Het,
said (Cyg)alkyl, (Cs7)cycloalkyl, or{C.g)alkyl-{Cs.7)cycloalkyl, aryi, Het,
(Cyrealkyl)aryt and (Cysalkyl)Het being optionally substituted with R'®;
and
k) CONR'R™® wherein R'*® and R™® are independently H, (C..

| 25 s)alkyl, {Cs7)cycloalkyl, {Ci¢)alkyl-(Cs7)cycloalkyl, aryl, Het, (C;.
salkyl)aryl or (Cqealkyl)Het, or both R'® and R"™® are covalently
bonded together and to the nitrogen to which they are attached to
form a 5, 6 or 7-membered saturated heterocycle, said alkyl,
cycloalkyl, alkyl-cycloalkyl, aryi, Het, (Cysalkyl)aryl, (Cssalkyl)Het and

30  heterocycle being optionally substituted with R and

wherein R'® is defined as 1 or 2 substituents selected from:

_ tetrazole, halogen, CN, C,alkyl, haloalkyl, COOR', SO;H,
SR161, 802R151, OR161, N(Rmz)z’ SOgN(Rmz)g, NR'2COR2 or
CON(R"®2),, wherein R"®' and each R*is independently H,



10 Het, (Cil-6alkyl)aryl or (Cl-6alkyl)Het, or both R.. and R'2 are

coval ently bonded together and to the nitrogen to which they are attached
to forma 5, 6 or 7-nmenbered saturated heterocycle, said alkyl,

cycl oal kyl, aryl, Het, (Cl-6alkyl)aryl or (Cl-6alkyl)Het, or heterocycle
bei ng optionally substituted with R160; 15 f) NRL6CORL7 wherein R16 and Rl
17 is each H, (Cl.6)alkyl, (C3_ 7)cycl odfkyl,

(Cl.6)al kyl -(C3.7)cycl oal kyl, aryl, Het, (C1l. 6al kyl)aryl or (Cl_

6al kyl )Het, said (G -6)al kyl, (C3. 7) cycl oal kyl ,

(CL. 6)al kyl - (C3.7) cycl oal kyl(cmmi (CRboighfel o@@qam(%&a; 1kl Galdey! ) ret

bei ng optionally substltuted wher ei n
R18, R19 and R120 is each H, (que C%ﬁ‘ﬁﬁﬂé@ﬁondeé@gﬁj éng i g nitrogen to

(C1.6)al kyl - (C3. 7) cycl oal kyl whigh Hey ai€httachtd to fobdlad®, |6 sihebered

(Cl-6al kyl YHet, or R19 and R120 aré coval ently bonded together and to the
nitrogen to which they are at3@eIgo®S®n a 5, 6 or 7-nmenbered saturat ed
het erocycl g; said al kyI cycloal kyl, (Cl. 25 6)al kyl-(C3.7)cycl oal kyl,

aryl, Het, (Cl.6alk %jgryl or (CL. 6a| kyl)Het or heterocycle being

opt i onal | y suPs? ?@h%@ ofi th R 60; h) NR727COCOR122 wherein R121 is H or
(Cl.6)al kyl optionally substituted with R160; and R122 is OR123 or

N(Rt 24) 2 wheregin 3and each R 24 IS ende Cl- 6al kyl ),

(C3. 7) cycl oal i‘yl : F% e FEIP B qePr t‘s‘@t? @Q"‘T? @'&?rﬁﬁr&%a”%% H t"J<

(Cl. 6al kyl )aryl or (CL.6al kyl)Het, or R124 |s O—l or q C1. 6al kyl) or both
R124 are coval ently bonded toget her to for or 7-nmenbered saturated
het erocycl e, %aid ﬁl hgpempeyRq acaerding toaglq{rwz W@?Eﬂ'rby'b Kand LisH.  Het

(Cl-6al kyl)aryl or (Cil-6al kyl)Het and heterocycle bei ng opt| onal I y
substituted W|th R160 209 5 10 15 20 j) tetrazol g 8 wherein R728 is
H, (CL19%)al kyI (C3. 'T‘)E?}EH’%&‘F’I@VPOM’”SF? éﬁ@) A ‘N’Q‘?re'(‘@ '??%’9@?6§P‘R‘yﬁ Oraryl, Het,
(C1sal kyl ) ar yd QJalyCL. 6al kyl ) Het ,

10
5. The compound according to claim 4, wherein R'is H, CH,, isopropyl, or
isobutyl.
6. The compound according fo claim 5, wherein R' is H-or CHs.
7. The compound according to claim 6, wherein R' is CHs.
8. The compound according to claim 1, wherein R? is CON{R?),, wherein each

R? is independently H, (C1)alkyl, (Cs.7)cycloalkyl, {Cs.;)cycloatkenyl, 6 or 10-
membered aryl or Het, or both R? are bonded together to form a 5, 6 or 7-
membered saturated heterocycle with the nitrogen to which they are attached;
or R?is selected from: H, halogen, (Ci.s)alkyl, haloalkyl, (C..s)alkenyl, (Cs.
18  7)oycloalkenyl, 6 or 10-membered aryl or Het; wherein each of said alkyl, haloalkyl,
| (Ca5)alkenyl, (Cs.7)cycloalkenyl, aryl or Het is optionally substituted with R?®, wherein
R? is defined as:
- 1 to 4 substituents selected from: halogen, NQO,, cyano, azido, C(=NH)NH,,
C(=NH)NH(C,5)alkyl or C(=NH)NHCO{C,)alky}; or
20 - 1 to 4 substituents selected from:
| a) (Ci.¢) alkyl or haloalkyl, {Cs7)cycloalkyl, (Cog)alkenyl, (Cag)aikynyl, (Cig)
alkyl-(Cs.7)cycloalkyl, all of which optionally substituted with R™,



said (Cl1$)al kyl, (C3.7)cycloal kyl, or(Cl$)al kyl -(C3.7)cycl oal kyl, aryl,
Het, (Cl%al kyl)aryl and (Cl.6al kyl)Het being optionally substituted with
R160; and k) CONR729R130 wherein R129 and R10 are independently H (Cl_
6) al kyl, (C3.7)cycloal kyl, (C1.6)alkyl-(C3.7)cycloal kyl, aryl, Het, (Cl_
6al kyl )aryl or (Cl$al kyl)Het, or both R729 and R130 are covalently bonded
together and to the nitrogen to which th&y5are attached to forma 5, 6 or
7-menber ed saturated heterocycle, said alkyl, cycloalkyl,

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

heterocycle being BPbF@’W%HéfeuﬁW‘iéﬁ ?ain)t Q:ﬁ)"&&oaneﬁ%r‘%t 5&NM cl s defined

as 1 or 2 substituents selected from hal© al kyl ,

hal oal kyl , COOR1617)CStu#kyl, aS@MdﬁmMGM onNCRadio) e, mm@ﬂ,@mlgalkyl

NLoZAIOZ of O S51 4, BRI RERG e Ry SIARAD phARREIVRL Y 1,

are covalently bonBed together and to the n|trogen to mhlch they are

ot ached 19 1Or M acPocygts (ndBeeSE(c s Pl PETRBRRICRIHIN RS ° o1t

het erocycl e havi ngv)QyOﬂaaMl et CosaliyDaryl czreéCesallquHét eard@]kprymmkys argyr a 9-

O ey et b AL RS HRL S e MBS BRBE LIRS L0,

from hal ogen, OPCBHSRWERSOMRTE), oasogd(R‘“pz(@l)mmmereﬁ(eawRI\ﬁ(ﬂ. 6) al kyl or

ot ekl it G AT oL bl
containinggl or 2 Het, (a(tgan(gllyaryl(o@(:@}amylb&ﬁtwr boh@X'$) ark kg vaibntly bGAIE)

CRiba wherei 1 R 0400eT i andly e iy e i RE aielaBRORY bt g BT (o

210 7)cycl oal kyl , meyiberddedaturéted herdoytipasaid akyl, \Cloaitdyk gity), Het,,(Cgai d al kyl

cycl oal kyl, galkyharyl or (Cygalkyl)Het or heterocycle being optionally substituted with

R15°;

15 e) NR"R"2 wherein R"is H, (Cy,)alkyl, (Ca.7)cycloalkyl or (Cq.e)alkyl-(Ca.
7)cycloalkyl, aryl, Het, (Cyealkyl)aryl or {Cyalkyl)Het, and R"Zis H, CN, (C;.
s)alkyl, (Cs7)cycloalkyl or (Cy.g)alkyl-(Ca.z)eycloalkyl, aryi, Het, (Cqsalkylaryl,
(Cisalkyl)Het , COOR'® or SO,R""" wherein R'"® is (Cr.o)alkyl, (Cs.
7)cycloalkyl, or {Cyg)alkyl-(Ca;)cycloalkyl, aryl, Het, (Cygalkyl)aryl or (C;.

20 salkyl}Het, or both R'" and R"*? are covalently bonded together and to the
nitrogen to which they are attached to form a 5, 6 or 7-membered saturated
heterocycle, said alkyl, cycloalkyl, aryl, Het, (C;salkyl)aryl or (C4salkyl)Het, or
heterocycle being optionally substituted with R'%;

f) NR"COR™ wherein R"'® and R'" is each H, (Cy.s)alkyl, (Cs.7)cycloatkyl,

25 {C1.5)alkyl-(Ca7)cycloalkyl, aryl, Het, (Cyealkyl)aryl or (Cy.galkyl)Het, said (C.
s)alkyl, (Ca.7)cycloalkyl, (Cy.)alkyl-{Cs7)cycloalkyl, aryl, Het, (C44alkyl)aryl or
(CysalkyhHet being optionally substituted with R**®;

g) NR"®CONR'®R'™, wherein R"®, R"? and R'™ is each H, (Cys)alkyl, (Cs
7)cycloalkyl, (Cy5)alkyl-(Cs.7)cycloalkyl, aryl, Het, (Cygalkyl)aryl or (C;.

30 salkyl)Het, or R"*® is covalently bonded to R'"® and to the nitrogen to which
they are attached to form a 5, 6 or 7-membered saturated heterocycle;
or R' and R'® are covalently bonded together and to the nitrogen to which
they are attached to form a 5, 6 or 7-membered saturated heterocycle;
said alkyl, cycloalkyl, (Cis5)alkyl-(Cs.7)cycloalkyl, aryl, Het, (Cigalkyl)aryl or (Cy.



aryl, Het, (Cl6al kyl)aryl or (Cl.6al kyl)Het being optionally substituted
with R150, c) OCORLD5 wherein R105 is (Cl-6)al kyl, (C3-7)cycloal kyl,
(C1-6)al kyl-(C3 5 7)cycl oal kyl, Het, (Cil-6alkyl)aryl or (Cil-6alkyl)Het,
said al kyl, cycloal kyl, aryl, Het, (Cl-6alkyl)aryl or (Cl-6alkyl)Het being
optionally substituted with R150; d) SR108, SO2N(R10S)2 or

SO2N( R108) C(O) R108 wherein each R108 is 216hdependently H, (Cl-6)alkyl,
(C3-,)cycloal kyl or (CL.6)al kyl-(C3-,)cycloal kyl, aryl, Het,

(C1-6al kyl)aryl or (Cl-6alkyl)Het or both R108 are covalently bonded 10

together and to thg“ 8; IIIétQQ‘ﬁBtetr&iy}é‘@'b%hw djb%mé}{y%uggtﬁl]ﬂ%&;ﬁghﬁm;form a5, 6 or

7- nmenbered saturate eterocy , sal cyc aryl, Het, (Cl-
6al kyl )aryl or (Clh6HRACPEOR'DB MH@EQIER&&)%U“B Bis ﬂ!ﬂ}h(ifm(@m)%ikYW(Csubstitut ed

T T LRI, S il o

(Cl- 6al kyl ) Het , andlki)aylics (Gl calB))H¢tCsaid atkyiabyoldalkyl, @tkyl?t)yclgoelkglaawaebr

Cl.6)al k 3.7 06IkIHet,
E:omlgsaoryéso(zmw% SRR b (i '&%’1"’@?%‘?‘@&’“‘%&3’ %98?{8? h('gl atioh)
gCllk6|) ?:—é%ll " %WF%&URﬁe',oral(mz“)z\hbér,eln(Rﬁ?’ﬁldlelaythS}dmdnépe(nﬂéntlyi-({j .
a , Or (0] re \') 0 an (0] e
20 niytrogen to mhl@hm"hyby&gfgﬁé??[g@h%'gaé lg{‘]r(hglﬁcygp E‘yo Wgﬁ%’ﬁ@ér ed

sat l(JI‘C filt gdl Eelt )elr_lgfyealkgl)aﬁer{?mr(t:@blkle)HetchBéisaﬁ%KM or 6(@1 Gaikﬂ%@ribf;ﬂga*ek%ﬂh) grl 35/1)
or '_a Yy , erogc?}r?%go 1.on Eu s'au'g W ;
f) NR'OCORL17 wher®V e foopthes i 8 'B%'H ot °%) cycl oal kyl ,
(Cl-6) al kyol - (C3-, )rerboales ghid atdyl ycidigikyl, iKyle@iiaiyl, hof, Het (C, (kyi)aat &yl ) Het ,
o0 (G 25, O o et S et bo bt sl W R0 Vf{%"
R150; 9) NRlSCONRJa W”Mﬁ@é:ﬂlm”%mm@ all%/l a0g,) @b%alk Isor%‘@&!)aikyl-(cg

(C1-6)al kyl, Qyéycl oal kK &‘@1 6) al ’N’il fg b (ag/

(C1- 6al kyl ) ar yI orQEipaliyiay et lersalkyPamiay ( soaky Eﬁ*eﬁ%'ﬂf"%ﬁbfé i R19 and
to the nitrogen tcar}rmneh(@%lﬁ(gwywr Aklkgohehei Jdﬂbﬁ‘éll@sﬁbstﬁut@di with restber ed

sat ur at ed heterocy 20 are coval entlxﬂ onded toget her and

to the nitrogen td) @)@i% wheesin B '%Ht(%h)é‘ﬂ‘yl Ffvripralky, orfCeyalind- ered
saturated heter OCY%ﬁ:anR?kQ?ﬁHéV' (Cy B%M&I)Q@i &Xbéealkyl Het, said (Cm)?ik I, (Ca

(C1.6)al kyl - (C3- )():Cclolfit(l & %/ Hy
7)cycloalkyl, or(Cy.¢)alkyi- (03 7 cycloalkyi aryl, Het, (C1 aalkyl)aryl and (Cs.
salkyl)Het being optionally substituted with R**%;
k) CONR'R™ wherein R'?® and R™ are independently H, (Ci¢)atkyl, (Cs.
20 7)eyctoalkyl, (C5)alkyl-(Csz)eycloalkyl, aryl, Het, (C,salkylaryl or (Cy.
calkyhHet, or both R' and R*® are covalently bonded together and to the
nitrogen to which they are attached to form a 5, 6 or 7-membered saturated
heterocycle, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, (Cysalkyl)aryl,
(Cysalkyl)Het and heterocycle being optionally substituted with R*®;
25 1) aryl, Het, (C1-6alkylaryl or (C1-6alkyl}Het, all of which being optionally
substituted with R®; wherein R'® is:
- 1 1o 3 substituents selected from: halogen, NO,, cyano or azido; or
- 1 to 3 substituents selected from:
a) (Ci.5) alkyl or haloalkyl, (Cs7)cycloalkyl, (Cog)alkenyl, (Cag)alkynyl,
30 (C1.5) alkyl-(Cs7)cycloalkyl, all of which optionally substituted with R*;
b) OR'™ wherein R*™ is H, (Cy4alkyl) or (Cs.7)cycloalkyl, said alkyl or
cycloalkyl optionally substituted with R*®:
d) SR, SO;H, SO.N(R'%), or SO;N(R'®)C(O)R"® wherein each
R is independently H, (Cy¢)alkyl, (Cs7)cycloalkyl or (Cy.g)alkyl{Ca.



6al kyl ) Het or heterocycle being optionally substituted with R150; 211 h) NR
121 COCOR 12 wherein R121 and R 122 is each H (d-6)al kyl, (C3-

7)cycl oal kyl, (d-6)al kyl -(C3-7)cycloal kyl, a 6- or 1 O-nenbered aryl, Het,
(d - 6alkyl)aryl or (Cl-6a]lky])Het, said al kyl, cycloal kyl,

al kyl -cycl oal kyl, aryl, Het, ((-6alkyl)aryl or (d -6alkyl)Het being
optionally substituted with RL'O; 5 or R2I22 is OR 123 or N(R 124 )2
wherein R 123 and each R124 is independently H, (C-6alkyl),

(C3-7)cycloal kyl, or (g -6)al kyl -(C3-7)CYC oal kyl, aryl, Het, (d -

6a] kyl)aryl or (O -6a[ k%%l‘gt%ﬂfglf 8@8%,%rib5t "“éérg?(a%i%@ﬁjbﬂ&ﬁhéd nge{?@' Qnd§124

are covalently bonded _ rma 5, ered saturate
het erocycl e, said al kylto tesaitrogerkipl which topy ateyaitashekin formaap, 6 oFét |

Cl - 6al kyl | 10 - - ' '
Subst it Ut el vi ¢ hR150; o EaeiSah e ARESHE! Q6Y GG, QRIAkyDRH). i ahd
(C3-7) cycl oal kyl or (Clheigratyole beimpoptirelsubstitted wity §1%; Het |

Cl - 6al kyl | d - h ' : | ky! | t
(G- eaikndaryl o (o o IRTEneBR R AR o 0L R evoloBiYh and REE .
j) COOR128 wherein R 128H, {CH)alyCor )sa)cksibalky], COORLEY of 88LR YT wherein R™ is

OG o kol Lot Ceara (M gRRAACs pRicloa LB poth R SR RARE vy
or (a : %2{ k% - (C3- 7% pydjolrnlribﬁydggtmylh? b si(cQenGakiph iamydre atiakteatte

a el n (0] |1 O | W : . e .. ereln
20 an R 150 ade PhuonBimd s Bt ehethbltelishilre Retafbyre A ARE
(C -6)al kyd - (C3- 7) cycl aathoglkyl adyHeterblaicle elig Getiokyily) subgtituted withl R'2D

6al kyl )Het, or both R 130, are ceval entd.y bongded. t oget h and to
the nitrogen to whi ch%m%@agt\?'&%ﬁ'@d&t andﬁ'}“mlgeg?h g g%*‘&%?‘rﬁ@?‘ed
saturated heterocycl e,z)alodlksl sajd (Ci6)atdybaridq(yh 7)cpdidatky! byiog oplidnally aryl

Het, (d -6al kyl)aryl, - 6al ky . and heterocycle being optionally
substituted with R 1%§J93ﬁ't9€éfj"ﬂé‘%',¥e%0|-6a| kylYaryl or (Cl-6al kyl)Het, all
of whi ch bei ng opti onald)yNRZSCoNBRIPRT?Y twedreth R ARG, amhRFPRiseabh B, (Cs defi ned

5 o B L B R PR Y,
to 3 substituents sel eaheditiofento which they are attached to form a 5, 6 or 7-membered
saturated heterocycle, or R*"® and R are covalently bonded
together and to the nitrogen to which they are attached to forma 5, 6
‘or 7-membered saturated heterocycle, said alkyl, cycloalkyl, and
20 heterocycle being optionally substituted with R'®;
"~ h) NR"™™COCOR' wherein R is H, (Cys)alkyl or (Cs7)cycloalkyl,
said alkyl and cycloalkyl being optionally substituted with R*®;
or R*is OR'® or N(R'**), wherein R'"* and each R'# is
independently H, (C,.salkyl) or {(Cs.7)cycloalkyl, or both R' are
25 covalently bonded together to form a 5, 6 or 7-membered saturated
| heterocycle, said alkyl, cycloalkyl and heterocycle being optionally
substituted with R™®;
i) COR' wherein R'Z is H, (C1.6)alkyl or (Cs7)cycloalkyl, said alkyl
and cycloalkyi being optionally substituted with R'®?;
30 j} COOR' wherein R is H, (Cy.)alkyl or (Cs.7)cycloalkyl, said
(Cy)alkyl and {Cs.7)cycloalkyl being optionally substituted with R™;
and
k) CONR'®R™® wherein R'* and R** are independently H, (C,.
s)alkyl or (Cs7)cycloalkyl, or both R*® and R™® are covalently bonded



a) (d-6) alkyl or haloalkyl, (C3-7)CYd oal kyl, C3-7 spirocycl oal kyl
optionally containing 1 or
(Cl-6) alkyl-(C3-7)cycloal kyl, all of which optionally substituted with
OR 04 wherein'R 04 is H (C-6alkyl), (C3-7)cycloal kyl, or
- (C3-7)cycloal kyl, aryl, Het, (d-6alkyl)aryl or

11160; b)
(d -6)al kyl

(C -6al ky[ ) Het, sai

(C1- 6al kyl ) aryl

d al kyl,

2 heteroatom (C2-6)al kenyl, (C2-8)alkynyl,

212 5 10 15 218 25 30 cycl oal kyl, aryl, Het,

or (Cl-6al kyl)Het being optionally substituted with R160;

c) OCORLO5 wherein R105 is (CL.6)al kyl, (C3.7)cycloalkyl, (CL.6)alkyl-(C3_
7)cycl oal kyl, Het, (G r . - I |

Het 49?%5?&]6%’\@& :triegrﬁl’ﬁg%lwrtg 8@6&%@?)%@? ’qeboztll)ﬁ%&no%ts i %nal |y
substituted w th R160;ordymgRre@d sgopaeRhe8IZyde, SEPAKR O8ake)aRU08 wher ei n

cycl oal kyl

each R108 i
(C1-6) al kyl

nitrogen t

aryl,

s indep

-(CG_ T7)cy
(Cl1-6al kyl )Het or both R108 verasein &4 definey asdrat&dsubstifuente selaptdd fromt he

whi ch t

het er ocycl €, said
(C1. 6al kyl ) Het or
NR11R12 wherein R"'

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

ycyalharrite Sty PR supelde AR 17,

h h #- AR 2sat t ed
oyt oy HARfER, el MaBaity, CORRIT BRI MREERt urat e
het er ocy 3@ N{R{*fg Wfﬁéﬂﬁfﬂ or GOMR' T4, wkereini R aRA60; )

Is H (

a%y cg%@@#ﬁ?@ﬁ%@k}%ﬁg%yﬂ Q(g?gg‘l%?}m %@1 and

R12 is H, CN, (Cl-6)alkyl, (s28kyIjCy.idyolahikyl} ordsoth R'® are covalently bonded

(C1-6)al kyl -(C3.7)cycl oal kyltbgﬁt@ériyalglﬁ(t@e&iggq]gyﬁslw I t%%é@ﬁ%‘%“ﬁ%“ | ) Het

COOR115 or

S02R1 15 wherein

(CLl.6)al kyd - (C3. 7) cycl oal kyla 5,8 gl 7-meiibtred(s@lurdiat kigterasygle. or
(Cl-6al kyl ) Het, or
the nitrogen to which they are

9. The compound according to claim 8, wherein R? is selected from: aryl or Het,

15

20

25

both R "

and R12 are covalently bonded together and to

each optionally monosubstituted or disubstituted with substituents selected from the

group consisting of: halogen, haloatkyi, N3, or
(C1s)alkyl optionally substituted with OH, O(C,.g)alkyl or SO»(Ci.5

a)

alkyl);

b)
e)

K

(Ci5)alkoxy;
NR™R'"2 wherein both R'"* and R""?are independently H, {C1.)alkyl,
(Ca7)eycloalkyl, or R is 6- or 10-membered aryl, Het, (C,.)alkyl-aryl
or (C,.¢)alkyl-Het; or both R and R"*? are covalently bonded together
and to the nitrogen to which they are attached to form a nitrogen-
containing heterocycle, each of said alkyl, cycloalkwl, arvi, Het, alkyl-
aryl or alkyl-Het; being optionally substituted with halogen or:
- OR? or N(R™), , wherein each R?™ is independently H, (C;.
¢)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 (C1.5)alkyl, O(C1.s)alkyl or O(Cs7)cycloalkyl;
CO-aryl; and
CONH,, CONH(C,.¢alkyl), CON(C_satkyl);, CONH-aryl, or CONHC,.
salkyi aryl.

10. The compound according to claim 9, wherein R? is aryl or Het, each

~ optionally monosubstituted or disubstituted with substituents selected from the group



attached to forma 5, 6 or 7-menbered saturated heterocycle, said alkyl,
cycl oal kyl, aryl, Het, (CLl.6alkyl)aryl or (Cl.6al kyl)Het, or heterocycle
bei ng optionally substituted with R 160; f) NRL16COR'7 wherein R116 and
“R717 is each H, (Cl-6)al kyl, (C3. 7)cycloalkyl,

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

6al kyl ) Het, said (Cl.6)al kyl, (C3.7)cycl @9kyl,

(Cl.6)al kyl -(C3.7)cycl oal kyl, aryl, Het, (Cl-6alkyl)aryl or (Cl-6alkyl)Het
being optionally substituted wth R160; g) NRL8CONR119R720, wherein R118,
R79 and R120 b&s%ﬁﬁ@oﬁhal(a ha@afk kw (C3 7) cycl oal kyl ,

(CL.6)al kyl -(C3.7)cycl oal ?/ 6a| K lcza ﬁil or

(CL. 6al kyl ) Het, oraR118(Gig %W“@ﬂﬁﬂuy)ﬁuﬁﬁtﬁﬁféﬁ Witg G, Yor St t r ogen
to which they are atta%a%?;%to forma 5, 6 or 7- rrerrbered sat ur at ed

het erocycl e, or R19 an 0 are covalently bonded together and to the
nitrogen to which Phey &nelalers@REd to forma 5, 6 213 or 7-menbered

saturated heterocyg e, RRMR# fydrein®H REY kid R‘”eg}%_mdependently H, (le)ali%
6) al kyl - (C3. 7) cycl cal kyl . aryl, Het, fc 6al kyl ) (Gl oalk t
het erocycl® being opti offacyClealing tar i) é%lﬁv@ftw mf@?bereﬁ)arw et

wh R 121 d R122 [217¢ 1
(Cirgl) gl i an7) oycl O%rls(c?@ﬁfﬂytfﬁ% t(&]bo%ﬂ ¥$de$(e€§§r5c>93%f‘é@ KK ltogether

(Cl-6al kyl )aryl or (Cl.&4 Wlne) pirogersigiwhigh ey arecatisiched tyfprm a nitrogen-

| kyl | oal kyl I
gpt ?lon;Iy;:yogubgtl tu?(raé conlfﬁﬁ;n%l%ro@g&g chgfdfka@ﬁ Ié’%yéﬂlwmitb\%erel n
R123 and each R124 is anide@kybdet; byb@mg o@ionally suisjitutededth)adageinaul kyl , or
Cl.6)al k C3_ 10 7 I i, h

ECl 6?31?ky?/[§ ( or m)zzyfsouﬁh“y %%W@ g&cf?ﬁ‘{oﬁ\;iln deﬂﬁ coQ/ah ently

bonded t oget her to forma 5, a)ﬁkylmrbﬁtmﬁ?'?‘me el abaitly banded th@ethemyidbéje sai d

alkyl, ovcloatkyl, alkyl- cyghoalitlu@ikly olehm dSiniabty biagd). o

(CL. 6al kyl ) Het and het er ocycle™bern th R160; 15

i) COR121 wherein R127 is H,con@iriag heﬂeydcyci(eCS 7) cycl oal kyl or (Cl.6)alkyl -

(C3.7)cycl oal kyl, aryl, Het, (Cl.6alkyl)aryl or (Cl.6al kyl)Het, said al kyl,

cycl oal kyl, aryl, Het, (CL. 6al kyl)aryl or (C1.6al kyI )Het being optionally
11. The compound according to claim 10, wherein R? is phenyl or a heterocycle

selected from:

Ny N N

as defined in claim 10.
12, The compound according to claim 8, wherein R? is selected from the group
consisting of: H, Br, CONHCHa CON(CHs3),, CONH, CH=CH,,

©) @ O oo
. G/q\:/x oG 0y O O

15

, and , all of which optionally substituted



substituted with 8160; j) tetrazole, COORL128 wherein R128 is H,
(C1.6)al kyl, (C3.7)cycloal kyl, 20 or(CLl.6)alkyl-(C3.7)cycloal kyl, aryl,
Het, (Cl-6al kyl)aryl or (CL.6alkyl)Het, said (Cl-6)alkyl,

(C3.7)cycl oal kyl, or(C1.6)al kyl-(C3.7)cycl oal kyl, aryl, Hot,

(Cl-6al kyl)aryl and (CI1.6alkyl)Het being optionally substituted with R160;
and k) CONR129R131 wherein R129 and R1302Zte i ndependently H, (Cl_ 25

6) al kyl , (C3.7)cycloal kyl, (Cl.6)alkyl-(C3.7)cycloal kyl, aryl, Hot, (Cl_
6a|ky|)ary| or (C1.6a|ky|)kbt or both R129 and R130 are covalently bonded

together and tg the_npitr th are ttached to forma 5, 6 or
7- menber ed sat urated| hete cycl , sa d aI 5
al kyl -cycl oal kYN &yt ot CT-I\B ﬁ

160 IS

het er ocycl e bé] t.Non .

defined as 1 or 2’ substltuents sel ect ed from tetrazol e, hal ogen CN,

Cl- 6al kyl, hal oal & ' ) H, SO2R16¢ , N(R162) 2,
SO2N(R162) 2, NR16 erein R%éi?%ﬁd each S

i ndependent |y cycl oal kyiy or

(Cl-6)al kyl -( : R 62 ar {Ec?/al ent | y\lf(on ed toget her
and to the nit , W attached formag 5,56 or
7-menbered saturated heterocycle 5 or alt thereof. 2. The conpound

according to clai wher s CH or N onpound
according to clai V\/ner and L % UE?’ujnd accordi ng
to claim1l, in R |§“ fron1 or ( 6% 10 5. The
conpound acco‘dd g to cl ereln |s H, HGH%E |sopropyl or

i sobutyl. 6. The conpound accor Ing to cI aimb5, wherel n IS H or CH3
g7

Y £ L boh
HN);?/ s/?/ HNj:\/?/I‘ HNiL:?/

S A s



7. The conpound according to claim®6, wherein RL is CH3. 8. The conpound
according to claim1, wherein R2 is CON(R 22 )2, wherein each R 22 is

i ndependently H, (C-6)al kyl, (C3-7)cycloal kyl, AACYO oal kenyl, 6 or 10-
menbered aryl or Het, or both R 22 are bonded together to forma 5, 6 or 7-
menbered saturated heterocycle with the nitrogen to which they are
attached; or R2 is selected from H, hak®dyen, (d -6)al kyl, hal oal kyl,
(C2-6)al kenyl, (C5 15 7)cycl oal kenyl, 6 or 10-menbered aryl or Het; wherein
each of said al kyl, haloal kyl, (C2-6)al kenyl, (C5-7)cycloal kenyl, aryl or
Het is optionally substitjed‘with R 20, wherein R 20 is defined as: - 1

to 4 substituents,se]ected JTom hal ogen, NO2, cyano, azido, =NH) NH2,

C(:NH)NH(CI-G)aTS%’/‘br NHCO(d -6) al kyl ; or 20 - 1 to 4 slbstituents
sel ected from A’F(Cl-é“‘)\' ( C3- 7) CYd oal kyl
) | =

(C2- 6) al kenyl ™ C2-8) al } oal kyl , of whi ch
optionally substi®uted W R704 is[ H,
(Ci-6al kyl), ( 7) cycl ycl , aryl,

Het, (Cl.6al kyfYaryl or y Shoal kyl, aryl, Het,
(Cl-6al kyl)aryl or (Ci-6al kyl) Het bégg optionally substituted with R150;
|

5 c¢) OCOR105 whdFejrmR105 i Cl.6)al kyl, (C3.7)cycl oal kyl,
(Cl-6)a|ky|-(C3_oaI |, Het, “(CL1- kyl ) ar or (CEt. 6al®yl) Het,

sai d al kyl, cychHwgal x5l , ar N Het 1-%I ) ar yl-xg (ﬁpl &Het bei ng
optional ly substituted wit d) SR{108] SN R 06) 2] or| |l

S02N( R 08) C( G'RLOE wher ei n 08 s ~Twdependently, H ~¢Cl. bYalky| ,
(C3.7)cycl oal kyéHsor Het ,

1-6 kyl-+ C3.-4) cycl oal kyl , ~aryl,
(C1-6al kyl)aryl | or 1. 6al K | ) or _lpot 108 are_coval gntl onded
t oget her and rqgelf t whi¥h they are affaghedfto)forma 5 6 or
7- - menbered ro e, i @ a'kyl, 8l 'l‘,l amnyl , Het,
(C1_ 6al kyl)ary] or (C1. 631 kyl') Het on he | e Jpei ng ti Ly

. NYg %R
.R15D; . 1 e} NRI1' Rt 12 wherei A: R711-is H* (CL. 0)af kyl ,
(C3.7)cycl oal kyl or (Cl-6)al kyl-(C3- 7)cycloal kyl, aryl, Het,
(C1-6al kyl )aryi or (Cl-6al kyl)Het, and R112 is H CN, (C1

(C3.7)cycl oal k or 1. ky4m ( C3~%) cycl oal kyl , ary], Het
(C1- 6al kyl)arxl N | N | NP . o
2N ZN Ny N N g o)
7 o | S{N
0 x

|
~=
| o
OMe AN NH, NH,

’ T ]

al kyl ,

N
) ™

gt

13. The compound according to claim 12, wherein R? is selected from:

f N \ -~
Sh et dPFo0



(Cl-6al kyl ) Het , COOR15 or SO2R15wherein R115 is (Cl.6)al kyl, (C3.
7)cycl oal kyl, .or (G -6)al kyl-(C3.7)cycloal kyl, aryl, Het, (CLl.6alkyl)aryl
or (C1_ 20 6al kyl)Het, or both R11 and R12 are coval ently bonded toget her
and to the nitrogen to which they are attached to forma 5, 6 or
7-menbered saturated heterocycle, said alkyl, cycloal kyl, aryl, Het,
(Cl-6al kyl)aryl or (Cl.6alkyl)Het, or heezrocycle being optionally
substituted with R150; f) NRL6COR77 wherein Rt16 and R 17 is each H,
(Cl-6)al kyl, (C3.7)cycloalkyl, 25 (Cl.6)al kyl - (C3. 7) cycl oal kyl, aryl, Het,
(CLl. 6al kyl)aryl or (C1.6al kyl ) Het, said (Cl 6) al kyI (C3 7) cycI oal kyI

(C1.6)al kyl -(C3..7) cycl oal kyl, ar yI Het , - 6al )ar yl So *Cl- 6al kyl ) Het
bei ng optional Iy sub%titut d WI R’ ; R78 19R1 erel n R78,
R119 and R121i5sye H (\]CBN al kyI

(Cl1- 6) al kyl - ( ) \I} @rm 1;6 kyI)ar;ﬂ‘SGP (Cl_ 30

6al kyl ) Het, or V18 ¥ covafent 1y bon d t'0 R119 O3nd to the nitrogen to
which they are attached to forma turated

het erocycl e; or R19 and Rl 0 are co Ienté;%r%ﬁded get her to the
nitrogen to which they 't achgd ed saturat ed
het erocycl e; said al kyl, I oal k T( le 6) al kyl - C3 7) cy a kyl, aryl,

Het, (Cl1-6al kyl)aryl or"Nd 216 I kyI ) HEt or het rocycl e ei ng optl onal | y
substl tuted with 150; h) NR 12 2 wherel d R 122 is each
H (d-6)alkyl, cl oal kyI (CI -§) al - cycl ogl kyl, a 6- or
10- menber ed awyl , 6a] klear yI (CI 6a | ) Het / sai d aI kyl ,

cycl oal kyl , aIkyI cycIoaIkyI dryl, Het
(d -64a] kyI)Het bei ng opt naIIy substltu ed with R 150;

(d -bal kyl)aryl or
r R 122 is, OR 123

or N(R 124 )2 wkefgi-A R 12' and_geach R ISI pendenfl| y H, (g i6al kyl),
(C3-7)cycl oal kyl ( al kyl - (C3-7)syctoal kyl , aryf, £ CII-\N

6al kyl )aryl oruNd - 6a[k et Or R 124 OHGr N d - r h R124
are coval entI bonded t dget for a 5, {-nme ered satur ted 10

heterocycle, $ai éP al kyl , "ycl oal kW cycl al kyl, OMe

(d-6a]kyi)ary (C -6a] kyl ) Het C|and ycle be| ng | onaI |y
substituted w R150 i ) er ej is (Ca - | kyl ,
(C3-7)cycl oal yI a kyI c clpa kylLA.aryl, 1HEt

(d -6al kyl ) ar | cplolkyIN/ryl, Het ,

(d - 6a|ky|)aryICFor elngcﬁ)ptl aII |t%d wth R‘50
. —
+
e | o = tN,O
5 NH.  and X

14. The compound according to claim 13, wherein R? is selected from:

o:S:—-’O



15 j) COOR128 wherein R128 is H, (d-6)al kyl, (C3-7)cycloal kyl,

or(Cl-6)al kyl-(C3- 7)cycloal kyl, aryl, Het, (C -6alkyl)ary] or
(d-6alkyl)Het, said (d-6)al kyl, (C3- 7)cycloal kyl,

or(d -6)al kyl -(C3-7)cycl oal kyl, aryl, Het, (d-6alkyl)aryl and (d -

6al kyl ) Het being optionally substituted with R 50; k) CONR 29R'O wherein R
129 and R130 are independently H (C Aalk33, (C3- 20 7)cycl oal kyl,
(d-6)al kyl - (C3-7) CvyCl oal kyl, aryl, Het, (d-6alkyl)aryl or (d -

- 6al kyl)Het, or both R 12" and R 130 are coval ently bonded together and to
the nitrogen to which they are atfached to forma 5, 6 or 7-nmenbered

saturated heterocycle, said al kyl cyclo val kyi -cycl oal kyl, aryl,

Het, (d -6al kyl)aryl, (d -6al kyIN t and rocycl e being opti onal | y
substi t ut ed vvlth R'50 25 1) aryl -6al kyl )aryl or (C -6al kyl) Het,
all of which g optigfial ly F@'ubstltute wi th R150; wherein R150 is: - 1
to 3 substltue s sel e d Drom hal ogen,\ NO2, cyano or azido; or - | to 3
substituents ct ed CI 6) aI r hal oal kyl, (C3-7)cycl oal kyl,
(C2-6) al kenyl /3‘G~ P- 6) yl/£(C3-7)cycl oal kyl, all of which
optionally subst i tuted W|th R160 04 wherein R 04 is H, (Cl-6al kyl)

or (C3-7)cycloal kyl, said al kyl or cycl oal kyl optionally substituted with
R 160; d) SR {3, SARHo Nél'é’c&)ra:n Ro SA#NG in%rbiﬁ(lﬁ)lﬁséiéctw&bm n each RI108

i s independently H, - 7) cycl o or, 217
7) cycl oal kyl , { Céf)wc")éq@ﬂ o1 %ﬁake&x'o saPBCYIRAL Vér(?w)btélﬁ‘&?@'gé%gét% “and
to the nltroggggmb@rewr}qlbru.mw are attached to forma 5, 6 or 7- nenbered

saturated heterocycle, said alkyl, cycloalkyl, aryl, Het and heterocycle
being optionally substituted with RL60; 5 e) NR"' RL12 wherein R is H,

(Cl-6)al kyl, 8 (Chheld uRdakddrding el cleikd 25, Wiserbin REGELE) R &Mélkﬁr
(C3.7)cycloal kyl, COOR'5 or SO2R'5 wherein R115 is Cl 6) al kyl

(C3.7)cycloal kyl, or both R'* and R112 are coval ently bonded toget her and

to the nitrogen twm&ﬁbduheﬁécédréan@&é diafeds twheréif RNigcylopen®f, of - Menmber ed
saturated heterocycle, said alkyl, 10 cycl oal kyl and heterocycl e being

optionally sUBSIPEM-ed with R 6(1; f) NRL1I6COR 17 wherein R16 and RL 17 is
each H, (Gl-6)al kyl or (C3.

18. The compound according to claim 1, wherein R*® is H.

19.  The compound according to claim 1, wherein R® is (C,.¢)alkenyl, aryl, Het,
(Cie)alkyl-aryl, (Cy¢)alkyl-Het, wherein said alkenyl, aryl, Het, atkyl-aryl, or alkyl-Het,
are all optionally substituted with:
- 1 to 4 substituents selected from: halogen, NO,, cyano, azido; or
- 1 to 4 substituents selected from:
a) (Cy.5) atkyl or haloalkyl, (Cs.;)cycloalkyl, Cs7 spirocycloalkyl optionally
10 containing 1 or 2 heteroatom, {Ca)alkenyl, {C.g)alkynyl, (Cy.s) alkyl-(Cs.
Heycloalkyl, all of which optionally substituted with R'%
b) OR'™ wherein R is H, (C,.salkyl), (Ca)cycloalkyl, or (Cy.g)alkyl-(Cs.
7)cycloalkyl, aryl, Het, (Cq.salkyl)aryl or (Cqsalkyt)Het, said alkyl, cycloalkyl,
aryl, Het, (C,.¢alkyl)aryl or (C;.¢alkyl)Het being optionally substituted with R;
15 d) SH, S(Cygalkyl), SOsH, SO.NH(C,galkyl) or SO,NHC(O)Cisalkyl;
e) NR'"R"2 wherein R" is H, (Cy.s)alkyl, (Cs7)cycloalkyl or (Cyg)alkyl-(Cs.
7)cycloalkyl, aryl, Het, (Cyalkyl)aryl or (Cysalkyh)Het, and R*?is H, CN, (Cs.
s)alkyl, (Cz7)cycloalkyl or (Cq.5)alkyl~(Cs.7)cycloalkyl, aryl, Het, (Cy.salkyl)aryl,
(C1salkyl)Het, COOR'® or SO,R"*® wherein R"* is (C,.¢)alkyl, or both R'"!
20 and R are covalently bonded together and to the nitrogen to which they are



7)cycl oal kyl said (Cl-6)al kyl and (C3.7)cycl oal kyl being optionally
substituted with R160; g) NRL8CONR79R120, wherein R118, R'9 and 8120 is
each H (Cl1_ 15 6)al kyl or (C3.7)cycloalkyl, or R18 is covalently bonded
to R19 and to the nitrogen to which they are attached to forma 5, 6 or
7-menbered saturated heterocycle, or R19 and R120 are coval ently bonded
together and to the nitrogen to which th234 are attached to forma 5, 6 or
7- menbered saturated heterocycle, said al kyl, cycloal kyl, and 20

het er ocycl e bei ng optionally substituted with RL60; h) NR1210000?122

wherein R121 is H, afeledioabiny b 506 &%J&&*@é Qé’thlléYédhetéﬁb 12k al

cycl oal kyl bei ng optlonally substi t ut ed 0; 22 1s 23 or
N(R124) 2 wher ei n Feyshoaligaryh Het, r(&‘zeaalhyaaryi @fd@p@ﬁ‘dﬂﬁﬂ 9r Pete(oezclﬁaewaw) or

(C3.7)cycl oal kyl , ’Efoﬁafy@u g&e@mh:@mcoval ently bonded together to forma
5 6 or 7- nenbered sat ate eteroc cl e, sald al k cycl oal kyl and

het erocycl e bei ng BPIR’ oﬁ'&PR [ wheigistR't° Lﬁﬂéd? Wi haghuld Cm);alk@or@azrmh@ikﬁ; n R727
opt onal 15 Subst 1 t0] eﬁzaﬁ%é%@c@é*k b%@%@éﬁ*bwg@“ﬁ%%@?‘”' e
(CL.6)al kyl or (CH)7NB &D@aRk‘ﬁR”“ smenbln REE, B anayR s ¢adion, (Gra)adtybaCiy |
and 130 are Léeﬁm*gﬁ@‘ﬁégﬂ‘“‘ R0 OBl no SRR Gt 1 7129
129 and R130 are oviWvegenrio Whidhdheleare 21i8chidd tb daret 0816 andmembiehed sattnategen t o
heterocyal e Ea?ét%‘f%l‘éﬁf e sroiadly ShdePERIESRg SBAdLR Bibstged,
substitut®d with RMSUR erein Rt60 is defined as 1 or 2 substltuents
Rereeor, o R PRt R Stby. CEETAPRTE cacr
R162 i s i ndependentytipalkyl helh. dpliehlylsubstfiRed Wity &'Sal kyI or (Cl1_
or R'2is OR'® or N(R"*), wherein R'® and each R'? is independently H,
(C16alkyl) or (Ca.7)cycloalkyi, or R is OH or O(C,.¢alkyl) or both R'* are
15 covalently bonded together to form a 5, 6 or 7-membered saturated
heterocycle, said alkyl, cycloalkyl and heterocycle being optionally substituted
with R™,
J) COOR™ wherein R'® is H, (Cy.s)alkyl, (Cs7)cycloalkyl, or(Cr.s)alkyl-(Cs.
7)eycloalkyl, aryl, Het, (Cqsalkyl)aryl or (Cygalkyl)Het, said {(Cy)atkyl, {Cs.
20 7)cycloalkyl, or (Cqs)alkyl-(Csz)eycloalkyl, aryl, Het, (Cqgalkyl)aryl and (Cs.
salkyl)Het being optionally substituted with R'*%
k) CONR'R"™® wherein R'?® and R™ are independently H, (Cy.¢)alkyl, (Cs.
7)cycloalkyl, (Cq.g)alkyl-(Cs.7)cycloalkyl, aryl, Het, (Cy.¢alkyl)aryl or (C4.
. galkyl)Het, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, (C¢alkyl)aryl, and
25 (Ci.salkyl)Het being optionally substituted with R'*®;
1) aryl, Het, (CisalkyDaryl or (Cisalkyl)Het, all of which being optionally
substituted with R'*®: and
wherein R* is selected from:
- 1 to 3 substituents selected from: halogen, NO,, cyano or azido;
30 - 1 to 3 substituents selected from:
a) (Cy) alkyl or haloalkyl, {Cs7)cycloalkyl, Cs7 spirocycloalkyl
optionally containing 1 or 2 heteroatom, (C..s)alkenyt, (C..g)alkynyi,
(C18) alkyl-{(Cs7)cycloalkyl, all of which optionally substituted with R*®;
b) OR™ wherein R'™ is H, (Cy.alkyl), {Caz)cycloalkyl, or (Cy.¢)alkyl-



6) al kyl - (C3_7) cycl oal kyl ; or both R162 are coval ently bonded together and
to the nitrogen to which they are attached to form a 5, 6 or 7-nenbered
saturated heterocycle. 9. The conpound according to claim8, wherein R2 is
selected from aryl or Het, each optionally nonosubstituted or

di substituted with substituents selected fromthe group consisting of:

hal ogen, hal oal kyl, N3, or a) (Cl-6)al ky225%ptionally substituted wth OH
Q(Cl-6)al kyl or S2(C1.6 alkyl); b) (Cl.6)al koxy; 15 e) NRL111R112 wherein
both R1" and R 12 are independently H, (Cl-6)al kyl, (C3_7)cycloalkyl, or

R12 is 6- or 10-nenber Tt (1S - ar . | - Het ;
or both R11 and R12 ar 2&8'2){9%%%I’yar%’o'%é@ﬁg%g@[aﬁpyt%ﬁ%wg-%’h%}%lﬁ{’ogen to
whi ch they are attachedcyclvatkyl; anyh Het,t(€ogtkyhayoort(Ei-swlyjHet being optidrally each  of
sai d al kyl, cycl oal kyl ’sd%rﬁtbe Iﬁ ,R@d_ kyl 20 aryl or alkyl-Het; being
optionally substituted Wit hglo en or -OR 2h or N(R2h)2 , wherein each R2h
i s independently H, (Cld)SH)IChkydiky)pBOHHIIORIR*Ys er SOMNREANQ(QRIBNded

t oget her d to the nitrogen to_ which,the tached. t o, f

ni t r ogen- alEl';Iont ai ni ng h_e‘f"%‘?rg'gf@f: R™ 6 Tpde éﬁ@yﬂib\}vﬁgﬁ}gl .3Iggcyc_(i£/eﬂi}.yior

CONH( 1. 641 ky 1) 00N Cl Gk 5 S CNEe Bl o R Bt byl r e 10,

. 6al kyl ), - Ba ryl, .or : ar :

The conpound accor di nglt?cgh aia%ﬁ @v%&@qlﬁeﬁéogegh%{wgtgfhel_lﬁt{c?g&éga‘\%w}/uch

optional Iy monosubsti t uheglaeratdcsetbwifoimia 606 o Tmentdised satental sel ected from

opti anal [y subst it ut ed HateretE. sepaksb pisiggot il R Rgirufr {2 o)

(Cl-6) a: tmlw; and e) NR'éaR?%Mm%Edﬁo@@lbfbeﬁb'op@iﬂﬁ‘al@b&ﬁstﬂutbadﬁﬁm@,ent|y H,

E gi: gg g_| k))$| N ar §| (&7 C%CN%%LF%MJ \ivhé)rginRR]’?' iIS SH, (6615?85ky%0(é25$ﬁ3%ﬁ(?{] O&}_I‘(&[, Het,
s)alkyl-{(Cs7)cycloalkyl, aryl, Het, (Cqsalkybaryt or (Cy.salkyl)Het, and

R"?is H, CN, (Ci.)alkyl, (Csz)cycloalkyl or (Cys)alkyl-{Cs.r)cycloalkyl,
_ aryl, Het, (C,salkyl)aryl, (CsalkyHet , COOR'® or SO,R"* wherein
15 R is (Cye)alkyl, (Cs7)cycloalkyl, or (Cy.g)alkyl-{Cs7)cycloalkyl, aryl,
Het, (C,salkyl)aryl or (Cy.salkyl)Het, or both R*' and R are
covalently bonded together and to the nitrogen to which they are
attached to form a 5, 6 or 7-membered saturated heterocycle, said
alkyl, cycloalkyl, aryl, Het, (C,4alkyl)aryl or (Calkyl)Het, or
20 heterocycle being optionally substituted with R"®;
f) NR'™COR"” wherein R"® and R""" is each H, (C,¢)alkyl, (Cs.
7xcycloalkyl, (Cig)alkyl-{Cs7)cycloalkyl, aryl, Het, (Csalkyl)aryl or (C4.
salkyl)Het, said (C.g)alkyl, (Cs.7)cycloalkyl, (Cig)alkyl-(Cs7)cycloatkyl,
aryl, Het, (Cygalkyl)aryl or (C,alkyl)Het being optionally substituted
25 with R,
g) NR'CONR'"®R'®, wherein R*"®, R'""® and R'® is each H, (C;.
g)alkyl, (Caz)cycloalkyl, (C)alkyl-(Ca7)cycloalkyl, aryi, Het, (Cy.
calkyl)aryl or (Cysalkyl)Het, or R"*® and R'® are covalently bonded
together and to the nitrogen to which they are attached to forma 5, 6
30 or 7-membered saturated heterocycle; said alkyi, cycloalkyl, (C4.
g)alkyl-(Cs.7)cycloalkyl, aryl, Het, (C,.salkyl)aryl or (Cq.salkyl)Het or
heterocycle being optionally substituted with R,
h) NR''COCOR'?* wherein R'* is H, (C;.s)alkyl optionaily
- substituted with R'®; and R' is OR" or N(R"?*), wherein R'* and



or (Cl16)al kyl-Het; or both R'"' and R112 are coval ently bonded together and
to the nitrogen to which they are attached to forma nitrogen- contai ning
het erocycl e, each of said al kyl, cycloal kyl, aryl, Het, alkyl- aryl or

al kyl -Het; or being optionally substituted with halogen or: 10 - OR 2h or
N(R2h)2 , wherein each R2' is independently H (Cl1_ 6)alkyl, or both R2h
are coval ently bonded together and to thg2enitrogen to which they are
attached to forma nitrogen- containing heterocycle. 11. The conpound
according to claim 10, wherein R2 is phenyl or a heterocycle selected

5o 15 o et et A R Bt} (Lol P SRR IR v
group consisting of: HC:BjycGINHGHA, HAONE GRIBY Raryl CONH2alk DiteEHS, RN OHHN' O
20 220 J HN J HN /N HNOI‘I_BI( MNaIkﬁ) STt B e G%Oacljlently bonded together to form a 5,
6 or 7-membered saturated heterocycle, said alkyl, cycloalkyl, alkyl-
5 cycloalkyl, aryl, Het, (C.¢alkyb)aryl or {Csalkyl)Het and heterocycle
being optionally substituted with R'®%;
j) tetrazole, COOR'® wherein R*? is H, (C1.)alkyl, (Ca7)cycloalkyl,
or{Cg)alkyl-(Cs7)cycloalkyl, aryl, Het, (C,salkyl)aryl or (Cysalkyl}Het,
said (C5)alkyl, (Cs7)cycloalkyl, or{Cqs)alkyl-(Cs.7)cycloalkyl, aryl, Het,
10 (Cialkyl)aryl and (Cysalkyl)Het being optionally substituted with R'®;
and
k) CONR™R™® wherein R'? and R*™® are independently H, (C..
s)alkyl, (Cs7)eycloalkyl, (Cy.g)alkyl-(Ca.7)cycloalkyt, aryl, Het, (C,.
salkylaryl or {C,.salkyl)Het, or both R'? and R are covalently
15 bonded together and to the nitrogen to which they are attached to
| form a 5, 6 or 7-membered saturated heterccycle, said alkyl,
cycloalkyl, alkyl-cycloalkyl, aryl, Het, (Ci.salkyl)aryl, (Ciealkyl)Het and
heterocycle being optionally substituted with R"’;
wherein R is defined as 1 or 2 substituents selected from:
20 tetrazole, halogen, CN, C,alkyl, haloalkyl, COOR™", SO:H,
SOng, OR"”, N(Rm)z, SOQN(R162)2, NR'2COR'2 or
CON(R'),, wherein R"® and each R'®is independently H or
(Ci.e)alkyl.

20, The compound according to claim 19, wherein R® is C,.satkenyl, phenyl, (C4.
s)alkyt-aryl, (C,.6)alkyl-Het, wherein said alkenyl, phenyl and the alky! portion of said
alkyl-aryl or alkyl-Het, are optionally substituted with 1 to 3 substituents selected
from:
25 a) (Ci) alkyl C37 spirocycloalkyl optionally containing 1 or 2 heteroatom,
(Coe)alkenyl, all of which optionally substituted with Cyalkyl or Cisalkoxy,
NH,, NH(Me) or N(Me),;
e) NHR'2wherein R is aryl, Het, (Cysalkyharyl, (Cisalky)Het, said aryi,
Het, (Cysalkyl)aryl or (Cygalkyl)Het, being optionally substituted with R™;
30 j) COOH;



13. The compound according to claim12, wherein R2 is selected from 222 5
NH2 and Hfj HN N~ N O HN 14. The conpound according to claim 13, wherein
R2 is selected from 223 HN ,and 15. The conpound according to claim1,
wherein R3 is selected from (C3.7)cycloal kyl, (C3.7)cycl oal kenyl,

(C6. 10) bi cycl oal kyl, (C6. 10) bi cycl oal kenyl, 6- or 10- nenbered aryl, or
Het. 16. The conpound according to cl ai n5, wherein R3 is
(C3.7)cycloal kyl. 17. The conpound according to claim 16, wherein R3 is
cyclopentyl, or cyclohexyl. 5 18. The conpound according to claim 1,

wherein R61 is H 19 25 und BE O (i A

(C2%) al kenyl , aryl® ﬁgphe %rle - a?;ﬂ% %f%}ﬂgquy?er\ﬁgﬁ%gr& %al d

al kenyl, aryl, Het7,)cyelohw<yl 681;5 alkyb(C.a) cwbalkjetaryl ldﬁte((alablkyd}wylonwd y

SubstItuted W0 el s a04 SRS SRVESHENA]! S8 IR OB Fandyano

flh'ﬂ Oa|2kK| t (C3t 7) cg Lavadnket be:ﬁ?oﬁt:mliymﬂﬂumlmw R‘é‘g’;ﬂl olnzgl : y 10 contai ning
or et er oat om a

7y cycl oal K1, all b %«m‘eﬁh bbot T Gssbilites SRR Bt 20, by cr04

wherein R104 is H (Cl.adrkiIR' i 8ledi@@3r6moal kyl, or (CL.6)al kyl -

7)cycl oal kyl, aryl, Het 1. 6al kyl or ,_said IkyI

cycl oal kyl, aryl, Het '1(@1?6%{1%911“?5% Fc/aayed(f@&rgé ‘%913%/ 2 Bﬁnr?d)"@ﬁﬁponal ly

substituted with R 50; o) substitushicbealeditom: SOBH, SO2NH( Clsal kyl) or

SC2NHO( O) Cl$al ky! NR' R 12 wh RI11 is
(. 7)C§y23|‘30§f‘ky|y Ore% S Rt c(rfgrgﬂ)glkenyz o optondiy Subattstet with COOH

10 or CONH_;
b) OR™ wherein R'™ is H or (C,.salkyl) optionally substituted with
COOH;
h) NHCOCOOH;
j) COOH; and
15 k) CONH,.
21. The compound according to claim 1, wherein Z is selected from:
/_-S
Oy, -OH Oxy NH, N 4&
; ? H N“"s on
»’l‘i :‘i ,3{\ H Ef
N N N N~
H H H \1{
" = = \
Ac O\—OH
H,N HN, M{Vm A7
73 /A N
N\) N\) HN -
A2 s HN
N N o
= el — O
H OH H OH OH \\(
, , ] OH



{

7)cycl oal kyl, aryl, Het, (Cl.6alkyl)aryl or (Cl.6alkyl)Het, and R72 is H,
CN, (C1_ 6)al kyl, (C3.7)cycloal kyl or (C1.6)alkyl-(C3.7)cycl oal kyl, aryl,
Het, (CL.6al kyl)aryl, (Cl$alkyl)Het, COORL5 or SO2R15wherein R115 is
(Cl.6)al kyl, or both R111 20 and R1 12 are coval ently bonded toget her and
to the nitrogen to which they are 224 attached to forma 5, 6 or 7-nenbered
saturated heterocycle, said alkyl, cyclezdkyl, aryl, Het, (Cl-6alkyl)aryl
or (CLl.6al kyl)Het, or heterocycle being optionally substituted with R 50;
f) NRL6CORL7 wherein R16 and R117 is each H, (Cl.6)al kyl, (C3.7)cycloalkyl,
5 said (CL.6)al kyl, (C3-7)cycloal kyl being optionally substituted with
R150; g) NRL118CONR'9R120, wherein R18, R19 and R120 i,sneach H, (CL.6)alkyl,
(C3_ 7)cyc|o§1 |, or R79§§%£_R120 aF% goval ent | y*bgnded together and to

the nitrogen to\whi ch theyare attached forma B, or 7-menbered
saturated heteroc . sai gal'kyl, cyclsal kyl or het,gracycl e being -
optionally substit 10 w 750; h) 1COCOR122 rein R121 is H,
(C1-6)al kyl, (C3.7)excl oal kyl, id al kyl ycl oal kyl ng optionally

substituted with R150; or R122
and each R124 is indgpendently H3} (Cl-6alkyl) or (C3.7)cykcloal kyl, or R124
is OH or CL. 6al kyl €gHt oget her to
forma 5, 6 or 7-nenbered saturated heterocycle, 'said al kyl, cycloal kyl and
het erocycl e be{ng optionally substituted wth RL50; yﬁ 128 wherein

( )2 wherein R

R128 is H, (C1ii6)al kyl, GEB\%%cyc or Cldﬁ)alkyln _ T7)cycl oal kyl,
aryl, Het, (CIL. yI)aryH (C1- |)Fbtwﬂ>§ld (Cl Nyl, (C3- 20
7)cyc|oalky|, or . 6) al -(C3.7) cloal kyl ,//aryl, 6a|ky|)ary|

and (Cl1_ 6al kyl)
wherein R 129 and :
7)cycl oal kyl, (C1. 6)jal kyl - (CS 7). cycl oarkyl, aryl,\kbt, (Cl Ikyl)aryl or
(C1_ o6alkyl)Het, gahg, al kyl, ycIoaIk HaIkyI L.oal kyl , 4
(Cl1.6al kyl )aryl, and 25 (Cl. Gdikyl)kbt belﬂg optionally substltuted mnth
R150; 1) aryl, Het, (CL.6atky|)aryl or (Cl.6alkyl)Het, all of which being
optionally HN-%

bei ¥ tionally bstltut mnth Rl CONR129R13

"Qr; o TNH
H
o oH z OMe
i AN ) OMe ;
N s OH «g‘N S{\ N
™~ o H OMe H OMe
’YLK HN- . COOH HL . COOH Hlll\l CONH,
H
=N
O\NO \LQ’XCOOH \LQ
0
OH /\COOH, OH , OH and
=t N=\
HN_ o ®
5 OH
22, A compound of the formula:
0O
A
2 z
N
R®

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



substituted wth R150; and wherein R150 is selected from - 1 to 3
substituents selected from halogen, NO2, cyano or azido; 30 - 1to 3
substituents selected from a) (Cl.6) alkyl or haloal kyl, (C3.7)cycloal kyl,
C3.7 spirocycl oal kyl optionally containing 1 or 2 heteroatom

(C2.6)al kenyl, (C2.8)al kynyl, (Cl.6) alkyl-(C3.7)cycloal kyl, all of which
optionally substituted with RL60; b) ORZ™M wherein R04 is H, (Cl.6alkyl),
(C3.7)cycl oal kyl, or (Cl.6)al kyl 225 (C3-7)cycloal kyl, aryl, Het,

(d -6al kyl)aryl or (Cl-6alkyl)Het, said alkyi, cycloalkyl, aryl, Het,

(d -6al kyl )armwwwsti tuted with R 60-,
d) SH, S(d -8a F1(\'/ ). S03k SOZN(R D8) 2 or SO02N(R 08) Y O R oa 5 wherein each

R108 i s i ndepem@dnt | yNHH, 3-7 cIoaIky or

(g -6)al kyl -(|C3-7) ¢ycl oal #pal kyl )ary] or (d -6al ky]) Het
or both R10§ are goval er he nitrogen to which
they are attdched to forr I ed heterocycle, said
al kyl, cycl ogl kyl , iaryl, i o 6a] kyl)Het or
heterocycle hei ng Cptlondlly subst e) NR... R 12

wherein R " |b10_(|) \cil KY1 (€3+7cy .

6) al kyl - (C3-7) cycC 0a|N<yI ary Het , or’ (d - 6al kyl ) Het, and
R 12 is H, CN, (CI-6)aIkyI -7 \F

(A -6)al kyl - ((C3-7) ¢ycl oal kyI aryl ; th aI kyl)aryl, (d-6alky[)Het,

COOR'' or S0Z2R'Swherein 15 R‘15 isi(d-6)alk n7j)cycl oal kyi, or
(CI.6)a|ky|-(C3-7)CYCIoaIka aryl Hetl (O- ka)arA or (d -6al kyl)Het,
o]

or both R 11| [af@D3R1I1NHr e Ien1| b nded‘ ogetheriand to the nitrogen
to which they are attached 160 ¥ 7-menbered saturated
ero

het erocycl e, {said ial kyl, alk/ IR, t, (d-6alkyl)aryl or

(d -6al kyl )Hat, or i20 het c cle berfng opt”io aIIy substituted with R 160;
f) NRI 16COR|17 wherein R'6 and R1l7 is each C -6)al kyl, (C3-

7) cycl oal kyl ,| (Cl-6)al kyl}- (C3- 7)cy*|oa| kyl , t; (d-6alkyl)aryl or

O- 6al ky]) ot O 6 atd A ewctoatkyt—
gCI-G)ZI ka)(g‘a%c‘vé'oam éq \ mw%gd ¢ '

>€2

1005 NH

1008 | NMe Q,g
o]

oo
RS PEParS
S

e
<




aryl, Het,

25 wi th R160;
(A - 6)al kyl,
(d - 6a[ kyl)aryl

or
6) al kyl -

(C -6al kyi)aryl
I g) NR 18CONR 19R'0, wherein R'',
(C3-7)CcYd Qal kyl, (G -6)al kyl -
or (d- 6a]ky|)kbt,
together and to the nitrogen to which they are attached to forma 5,
7- menbered saturated heterocycle;

(C3-7) Cvd oal kyl ,

aryl,

Het ,

or

sai 28l kyl ,

cycl oal kyl
(d-6alkyl)ar)4 or (d-6al kyl)Het or

or (O -6a]ky])Het being optionally substituted
R'9 and R 120 is each H,
(C3-7) Cyd oal kyl ,
RI" and R 120 are coval ently bonded

aryl, Het,

6 30
(d - |

het erocycl e bei ng optlonally substltuted with R 160; h) NR 121 COCOR 122

wherein R 121
122 is OR 123

R 4)2 wher ei n

op!

R

Tg and 222 each

ed with R160; and R
R124 is i ndependently

H, (Cl6al kyl )i, 1Q@B. 7Nsdecli oal kyl 7« or .6)aﬂg¥% (C3.7)cycl oal kyl, aryl,
Het, (Cl.6al Kyl)aryl Cl-6 I ohN 24 is OH or QCl.6al kyl) or
both R 124 arie coval ently bonded/ t r foforma 5 6 or 7-nmenbered
satur ated hetierocycle, said alkyl, al al kyl b5 cycl oal kyl, aryl,
Het, (CL.6al Kyl)aryl or ; nd™ rocycle being optionally
substituted With R160; | D, 728 ein R128 is H
(CL.6)al kyl, {(C3. 7)cycl oal Cl. 6)al kyl - ( cycl oal kyl, aryl, Het,
(CL. 6al kyl ) ariyl or {(Cl. 6alyl) Het,: said (Cl. 6)alhyi, (C3.7)cycl oal kyl ,
or (C1-6) al kyl{- (C3. 7) cycl oal yl, Het, 10 (Cil-6al kyl)aryl and
(CLl. 6al kyl ) Het being opti hstituted with RL60;  and k) CONR129R130
wherein R129 jand Rt30 are i ently H, (Cl_ 6)al kyl, (C3.7)cycloal kyl,
(C1.6)alkyl-(C§ %}cy“'nﬂ' Het———(GE——~6alky) aryl or
(Cl6al kyl ) Het], st boF]Niu Rl 30 |ar e .¢oviaf'ent |y 1b bonded toget her and
to the nitrogen toiwhich hied forma 5, 6 or 7-nenbered
sat urated hetlerocycl e, said WalLKyl, | oaldyl , al kyl+cycl oal kyl, aryl,
Het, (Cl.6al kyl)aryl, (Cl.6alkyl)Het and =~ rocycl ei being optionally
substituted With R 60; whereilr R160 is defi s 1 or 2 substituents
selected from 20jtetrazole, halogen, CN, Cl-6atkyl, | hal oal kyl, COOR161,
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SO2R 61, ORL6', N(R162)2i SO2N(Rt62)2, NRL62COR162 or CON(R762)2, wherein

R161 and each R162 is independently Hor (Cl6)al kyl. 20. The conpound
according to claim19, wherein R6 is C2.6al kenyl, phenyl, (Cl_

6) al kyl -aryl, (CLl.6)al kyl -Het, wherein said al kenyl, phenyl and the al kyl
portion of said alkyl-aryl or alkyl-Het, are optionally substituted with 1
to 3 substituents selected from 25 a) 28.6) al kyl C3-7 spirocycl oal kyl
optionally containing 1 or 2 heteroatom (C2.6)al kenyl, all of which
optionally substituted with Cl-6al kyl or C1 6a|koxy, NH2, NH(Me) or

N(Me) 2; e) NHRL2 erern J.L ia arys,Het—(€t—6atkyl ) aryl,

(C1. 6al kyl ) Het," saiid aryl, (Cl.balkyl)aryl or (C1.6al kyl)Het, being
optionally sUbs015 Ut Bven|t j) JOOH CONR129R130 wherein
Rt 29 and R18Q are |ndepende ggé- 7) cycl oal kyl ,
(C1.0)al kyl -(|C3. 7) gycl oal kyl ryI t Yaryl or (Cl_

6al kyl ) Het, gaid alikyl, g¢ycl kyl i al ky aryl, Het,

substituted with
with R150 and
el ected from hal ogen

(CL1. 6al kyl)arlyl, and (Cl1-6al kyl)Het bei
R150; 5 1) phenyl ar Het, both optional
wherein R150 |is seliected|{from -1 pbr 2 s
NO2, cyano or| azidg; - 1 or 2 substitue from a) (Cl.6) alkyl
or (C2-6)al kgnyl, hoth optionally SsSubsti OH 10 or CONH2; b)

OR104 wherein Ry 1 BME or (CH 6a| opi- naIIy sub:tituted wth COCH;
h) NHCOCOOH; | j) COOH;, and 2. he conpaund according to
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N ONH2 HOHOHNHOHOHOHdNHOHOHdOHS5 228 OHNH2 O OH OH N HHNd-l
COOH 22. A conpound of the formula: OH R3 wherein A, R2, R3 and Z are
defined as follows: HN OH
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COON N H OH NH2 OH and 1004 NH 1005 NH 229 Cpd. # A 1009 W | 61J 6 230 O
Cpd. # R3 231 1021 W 1023: W 1025 We | 232 233 23. A conpound of the
formula | according to claim1, or a pharnaceutically acceptable salt

t hereof, as an inhibitor of RNA dependent RNA pol ynerase activity of the
enzyme NS5B, encoded by HCV. 24. A conpound of the fornmula | according to
claim1, or a pharmaceutically acceptabpgssalt thereof, as an inhibitor of
HCV replication. 25. A pharmaceutical conposition for the treatnment or
prevention of HCV

Cpd.#! A |R? R Z
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HN
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23. A compound of the formula | according to claim 1, or a pharmaceutically
acceptable salt thereof, as an inhibitor of RNA dependent RNA polymerase activity
of the enzyme NS5B, encoded by HCV.

24, A compound of the formula | according to claim 1, or a pharmaceutically

acceptable salt thereof, as an inhibitor of HCV replication.

25. A pharmaceutical composition for the treatment or prevention of HCV
infection, comprising an effective amount of a compound of formula | according to
claim 1, or a pharmaceutically acceptable salt thereof, and a pharmaceutically

acceptable carrier.

26. A composition according to claim 25, further comprising an

immunomodulatory agent.

27. A composition according to claim 26, wherein said immunomodulatory agents

is selected from: o, B-, 6- y-, and w-interferon.

28. A composition according to claim 25, further comprising another antiviral

agent.

29, A composition according to claim 28, wherein said antiviral agent is selected

from: ribavirin and amantadine.



according to claiml1, or a pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier. 26. A conposition according to claim
25, further conprising an imunonodul atory agent. 5 27. A conposition
according to claim 26, wherein said i munonodul atory agents is selected
from a-, (3-, 6-y-, and o)-interferon. 28 A conposition according to
claim 25, further conprising another antiviral agent. 29. A conposition
according to claim 28, wherein said antiviral agent is selected from

ribavirin an manj adi ne... 234 30. con ifion accordin o claim 25,
further compri%i g BRI St Binele S SRty SFiPalon el ® RABIREC: ¢ on
accordi ng to KCHipolyREradeurt her conprising an inhibitor of: HCV helicase,
HCV protease, HCV netal |l oprotease or HCV I RES. 32. Use of a conpound of
formula | according to claim1l, for the manufacture of a nmedi canent for

t he treat nent3tf HCvompsiiin amsorddid. toldkdm @b, furtbenguenpndingfanfichibitdr @f: IHCV

according to cl.ai h ceuti call a e salt thereof, for

t he manuf act uhrceé'g%)%g’ %IC%IO%SE%ﬁ{é@g}elf'qlfﬁgmﬁa\égtow Itg{i:@'pr evention of HCV

infection in a mammal , conprising admnistering to the manmal an effective

anount of a ound aof  for mul or._pharmaceuytical |y, ceptabl e salt

thereof in cormina ?eoqavﬁwoéfﬁgfjh@fmﬁﬁﬁiap "8g2R Emh’forat%e SRAcE 3
a medicament for the treatment of HCV infection.

33. Use of a compound of formula | according to claim 1, or a pharmaceutically
accepiable salt thereof, for the manufacture of a medicament for the treatment or
prevention of HCV infection in a mammal, comprising administering to the mammal
an effective amount of a compound of formula |, or pharmaceutically acceptable salt

thereof in combination with another anti-HCV agent.



