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HCV belongs to the family Flaviviridae, genus hepacivirus, which comprises three

30 genera of small enveloped positive-strand RNA viruses (Rice, C.M.; 1996';
“Flaviviridae: the viruses and their replication”; pp. 931-960 in Fields Virology; Fields,
B.N.: Knipe, D.M.; Howley, P.M. (eds.); Lippincott-Raven Publishers, Philadelphia
Pa.). The 9.6 kb genome of HCV consists of a long open reading frame (ORF) flanked
by 5 and 3’ non-translated regions (NTR’s). The HCV 5 NTR is 341 nucleotides in

35 length and functions as an internal ribosome entry site for cap-independent translation
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oprment of new and sp ecific anti-HCV
t rBatemmlsgersRa1W7gH . 8416-8448) v} Pesbecgseesntly gemonstrated
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ractive tar drug devel op S
o (KabiAaley e RN oA ARea Ak RReraAcLD: dnlrga 2046-
th@og‘@ct that this enzyne appears to be essential to
viral “replication, would suggest that the NS5B
polynerase is an i deal target for anti-HCV
t heragsuetdpeent VD Oldnd £p8afic AMD-I0QY Bréd@Ents/ID20&0DDAY4and virus-

OSPRSTEARS FRPOIL L ol Gl 5 R BaragiS taraets for drug
200eelpb T Tmabsmaﬁmmmdemw POW'”ﬂﬁP’é‘?ﬁt igmangpals, and
NSE@ iR t%%ﬁ?eﬁ%“n }\{8@%&@%?56 Qgseh@(*to ekl Fébﬂéﬁti%n would suggest

ors o nmerase of HCV are |scl ose
i ntmmwmdwnera%wede tarﬁ@t fos rrtisHCYr thergpeytices:

| NyRnbianesl, (e b2/b4428, WP681006252) VELEE/00VIME) IS/ (3101440,
WO 03/026587, WO 03/101993, WO 04/005286, WO 2004/064925, WO 2004/065367
and WO 2004/087714 report inhibitors of NS5B proposed for treatment of HCV.

Indole inhibitors of the NS5B polymerase of HCV are disclosed in WO 03/010141.
However, the inhibitors of the invention differ from those disclosed in WO 03/010141
in that they exhibit unexpectedly good activity in a cell-based HCV RNA replication

assay.
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I NVENTI ON The present invention provides a novel
series of conpounds having good to very good
inhibitory activity agai nst HCV pol ynerase and/ or
unexpectedly good activity in 5 a cell-based HCV RNA
replication assay. Further objects of this invention
arise for the one skilled in the art fromthe

f SUMBAROF THENYENTIIN on and the exanples. 10 In a first
aspect of the invention, there is provided a conpound,

represented by fornula I, or.an ant i .
aiTRe PEREGH sRbon BPVER A SRl s?rheér°é§$’?p‘it’drﬁ@gﬁé‘(‘ﬂ%g%°dst8|"tejr7 ,
Olgoo@Bhidltorly RetvitgfagaiRst HT \RPolyierdse AndlomMurRxpatedly ggodigchyity in

/I Rs R3 -t ein: either Aor Bis N
aﬁoce{lﬁgse&iﬂg? @%‘r%%%aﬂ]gn , %v\iner ein ----- bet ween two
C-atons represents a double bond and ----- bet ween a

G i i e sKilB@rahd apdtomAfie Rillowin

[ sﬁhﬁépr&%%i%g%ﬂ@%ﬂ%?n?g%gkerlﬁe(?t ed from hal ogen, °
cyeawiptiprandthgierginplegCc2. 6) al kenyl , (C2.6) al kynyl ,
(C3_7)cycl oal kyl, aryl and Het; said aryl and Het

bei ng optional|ly.substituted wth R21: rei '
o1 A TrsRgeRset PRGNS, etsdn PiovidHd A compeliaf i Pt By°

s gb@l£d of AroenantiGier, d@kteredidoRIER pRIaUtonea thegeaf, including a salt or
(C1t6}alk I, (CL.6)al koxy, (Cl_6)alkylthio, Het 25 and

- (B RN ; wherein said (C1.6)al kyl, (C1.6)al koxy
and (Cl.6)al kylthio are each optionally substituted
with one, two or three hal ogeg: agyons; R3 is
(C5.6)cycl oal kyl, optionallly s [
to four hal ogen atofsy” T4 :
i ndependent |y s&&ct ed
(C1_6) al koxy, B

L

wherein: .
either A or B is N and the other B or A is C, wherein ----- between two C-atoms

represents a double bond and ----- between a C-atom and a N-atom represents a
single bqnd;
R'is H or (C1.s)alkyl;
R? is selected from halogen, cyano, (Ci.e)alkyl, (Czs)alkenyl, (Cz.e)alkynyl,
(Cs7)cycloalkyl, aryl and Het; said aryl and Het being optionally substituted with R
wherein R?! is one, two or three substituents each independently selected from
—OH, -CN, -N(R"Y®)RM, halogen, (C1.)alkyl, (Ci.s)alkoxy, (C1e)alkylthio, Het
and -CO-N(R¥?)RM";
wherein said (C.s)alkyl, (C1.s)alkoxy and (Cq.s)alkylthio are each
optionally substituted with one, two or three halogen atoms;
. R%is (Css)cycloalkyl, optionally substituted ‘with from one to four halogen atoms;
R*and R are each independently selected from H, (C1.6)alkyl, (C1.¢)alkoxy,
(C1.s)alkylthio, -NH,, -NH(C1.¢)alkyl, -N((C1s)alkyl). and halogen;
One of R® and R’ is selected from COOH, -CO-N(R¥2)RM, aryl, Het and (C..¢)alkenyl,
3



30 (Cl.6)al kylthio, -NH2, -NH(CL.®6)alkyl,
-N((C1.6)al kyl)2 and hal ogen; One of R5 and R6 is

W@ ed0s0sm@es f rom COOH, -CO- N(RN2) RN, aryl, Het BETCA2005/000208
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(C2.6)al kenyl, 3 . WO 2005/080388 PCT/ CA2005/ 000208
wherein aryl, Het, (C2_6)al kenyl and RNl or any
heterocycle formed between RN2 and RN are each
optionally substituted with R50; wherein R50 is one,
two or three substituents each independently sel ected

from (CLl.6)alkyl, - wi OH, - N2

- GheRTF) h@xt <%a¥¢bﬁ"ﬁ=—gvbe@@rﬁ 8 wﬁi(egéfﬂ%@@?(@%“ﬁ?i" R™and

{ Etgoﬁe'ﬁgﬁl@gﬂ%ﬁbn&%lbbﬁtu!eGdwaIFFh aryl or -N(RN2)RN'; and
IS Ssel e

(C1_6) yhﬂrﬂn R5Bélor€) E{‘f%%wee E&%E}fg slga?ﬁnhn'alependen’ay selected from
N( RN2) J6 -@@o(—K;Joré)c&bk-y\l(R"zﬁPL"f‘» -ch:ycn"é)a"kqmd kalogen,

Cyel oalk 9remathaY¢via‘?fszl R ST G0

S 4h8 trid dtherdf RF bid Rh3, setemedcitrorrt H‘i,r(éiee)slbkis@ﬂs)a&m% (@eadéﬂkylthlo

i nd Yol |y selected from hal ogen, (Cl.6)al koxy and
(@fsgﬁg ﬁ{m’t hio;. R9 and RLO are each independently

f;ﬂgsgfﬁjra)afkv?(lgs(vmclgélwlIOV(Qa SyclRgkCh-Jatyl-ar e | i nked,

W
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5- or Gubﬂéltrb@h&lth brst, Bw@ R thIee snﬁsnttﬂ@t%?%"Petp%"%e"ﬂise'ected
het er o3t pvey g d@@ﬁ@%{zm Wak@tst ed from O, N and

S vvherel ns cl oal cycl oal ken

heR gamd@ care eiagh mqleg%[aqm [qul gﬁqﬁg;kag 85§t F"P%B gre linked,

WICtlh6( (&?gi(eﬁ) W&M lthe (Baf‘dlm ’coswﬁiﬁ 6§ 8@ dtacmadto form (Csr)cycloalkyl,

cl oal kyl _
(C3_7) d9e%%¥&l°ﬁ&k?"\('ei )’%?Ry%/-membﬁtﬁ&fte&{o%cg hgyjng from 103
CyCOI o F@ﬂer@t@hkﬁéckﬁﬁdﬁeﬂ@ﬁenﬂ&@ehﬁed éiom @ H¢, adlS;l  and
Cl Oa

r ny oqs Of| ea‘c eq] e‘ije § | |1'caseoptionally
(Ga. 7) herssapag ey Aokl deteredreige eath:
C()“()Ckiulﬁstmhtkqwuam 4)6(B®JO (C1_ 6) al kyl are each
ona
su st??%ee%?cs# eackl %Mﬁm %ﬁ/@‘%alkgle ecté%%@%r(r? o)l
h aloy .6) kgl -BP-&)- (@m}a“@h@hd(@. 6) alkylthio; and RN2 is

{_I Ogret ﬁgﬁhe@l kﬂ@’%]péw E{‘d 2101 SR ohbadFeet sk (bh Dk,

to for(@eacyrloaligl (C:@)CY@PaftV)?'rf&thﬁ%Pﬂtd %é‘t(g‘rsg?'g‘ﬁ BRGEG 0-

g?sat ur @t %Qlkﬂrar@éé’é%dt@né\ﬂy%ﬂﬂétmtéd With o thed ocmtdeesubstltaents
unsat ur%ﬁcﬁd“d@Pendoﬁ“B ?@e‘ﬂfé?faﬁ‘aﬁpéfp 2431933"3%& Ebakythio; and

ophmgﬂldrxcmkyng)raddl tionally froml to 3 het er oat ons
each& e:nr&dq’q?nge% IllnXedS ?oge te?\(/jwtrf] [herﬁ gt’oml\gb \Aﬁﬁ% t§ey are attached, to
~ form a 4-, 5-, 8- or 7-membered saturated, unsaturated or aromatic N-containing
heterocycle or a 8-, 9-, 10- or 11-membered N- containing saturated unsaturated or
aromatic heterobicycle, each optionally having additionally from 1 to 3 heteroatoms
each independently selected from O, N, and S;
wherein the heterocycle or heterobicycle formed by R and R"" is optionally
substituted with one, two or three substituents each independently selected
from halogen, (C1.6)alkyl, (Ci.s)alkoxy and (Ci.)alkylthio;
wherein Het is defined as a 4-, 5-, 6- or 7-membered heterocycle having 1 to 4
heteroatoms each independently selected from O, N and S, which may be saturated,

4



30 wherein the heterocycle or heterobicycle forned by

RN2 and RN1 is optionally substituted with one, two
W@®@r005/086388 subst i tuents each i ndependently sel eRCBEEA2005/000208

from hal ogen, (Cl1_6)al kyl, (CL.6)al koxy and

(Cl.6)al kylthio; wherein Het is defined as a 4-, 5-,

6- or 7-nenbered heterocycle having 1 to 4

het er oat ons each i ndependently selected fromO, N and

S, which may be saturated, 4 WO 2005/080388

PCT/ CA2005/ 000208. unsa

9“nsaf€T3tQ§*r°rﬂQW?é'ﬁb‘§rae§i #eﬂ r°681 n%@?t%mb%}?lgh%mg 1105

hﬁ%@fd&%@fﬁh%%rme@blamh moepemtiy seflemcpﬂsml"em INjand S, which

sel ecte ro may be saturat ed,
sﬁf‘gﬁ‘egr”ng?tgﬁ?qd%rdr ?ncl uded within the scope

of th| s invention are conpounds of the forrmula (1) as

5 d gri(i? ?%ﬂ hhﬁﬁ& %&#‘éfo‘? s m@%ﬂ%‘ bFehco%poluﬁ@sséf 1R ribilad) as

" plestrived heteinbefoge, é@p'hlch at pﬁﬁw@g of qf&t%@%@ﬁal” an “affinity tag”

. Caﬁefd‘Pﬂ&oﬁegctm'g?oupn}éqlﬂkédm general Iy show an
inhirbitory activity 10 agai nst HCV pol ynerase. In

particul ar conpounds according to this invention
i ﬁl"I'IeQ:'anpoEN% Y oding 3o ﬁhlshyivérhen Beiferaliyshnd entin RYAry activity

10 p%@é@éhl-algg pg&verqgﬁrlprs?%ﬁ Ir Lé’m Oofungg ﬁc oﬁlﬁmwmgntlon inhibit
t IRISA byntiestld ynthe M@Bnmm}@mm%rasﬁﬁfdi% tequzq%uy iof,the

a&%‘%&%gg\%%%dent%d Fﬁdrtﬁélgr\o?@ c%ﬁr?a@b(nds’%cc&'dfnbn@fhls invention

of conmpo provi his invention is
t haiow arnmemﬁomimqodwcwtyllsa seitbasks ﬁi%\q’ B reriigaton assay. A

a%{'t?(érta\évﬁﬂ Q&%oﬁ’l&;@ﬁ{ds%\bfd@rb@'&ﬁi’é invehtion iS 8P Nslv RSREECw or

he |nven I on here i s ovi ded a use of a
15 ¢ oRMe MAB-SigNTEH 3alLY apaigst PAYMEESESi s i nvention, or
a pharmaceutically accept able salt or 'ester thereof,

or a co 0Si t| t as.an :

Tisecon sspect S eniAraen et bl £ Gre B ERfpound of ormute

demd@mg t&RMs ipodntion, rcasaqoMnhaoeuugallm{achp@b@rﬁa}tm esjspigereof, or
I t { f

¢ h% F%mp%sq-épggvg f ésnaarﬁlélge;v oo}p@tn%?ﬁ%%hlﬂgr ﬁ&e aBW%Odrnmlgtor 0

20 | RNAaedempnt BNA wolymeraseractiiii of tsne exzyhe NFEB etrcrded by HCV:
acceptable salt or ester thereof, or a conposition
thereof, as an inhibitor of HCV re Ilcat%on 25 I.n

f ol Wird sperst ofghe PHENtioRBRISI B ATOVER RS & BFATPYEY o5 e

USRrfiad aEéHm%‘be{hi@ﬁnv‘éhﬁon 12 Bhérﬁ\abelﬁcﬁlwr atcagaile shihorsester

i nvention, or a ar maceut i cth&%t g_f@} il Lea Isrq| t or

esthereof (91 @cepPOSiE tﬁerGBﬁ‘ﬁ?)?Nq oF FETEH PGP e

sgtreatment or prevention of HCV infection in a manmal.

3 In a fourth aspect of the invention, there is provided a use of a compound of the
formula | according to this invention, or a pharmaceuticaily acceptable salt or ester
thereof, or a composition thereof, for the treatment or prevention of HCV infection in a
mammal.

30
In a fifth aspect of the invention, there is provided a method of inhibiting the RNA-

dependent RNA polymerase activity of the enzyme NS5B, encoded by HCV,
comprising exposing the enzyme NS5B to an effective amount of a compound of
formula ! under conditions where the RNA-dependent RNA polymerase activity of the

35 enzyme NS5B is inhibited.
5



In a fifth aspect of the invention, there is provided
a nethod of inhibiting the RNA- dependent RNA

w@olopnesse activity of the enzyne NS5B, encodedI/bx2005/000208
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HCV, conprising exposing the enzynme NS5B to an
effective amount of a conmpound of fornula | under
conditi ons where the RNA-dependent RNA pol yner ase
activity of the 35 enzyme NS5B is inhibited. 5 WO
2005/ 080388 PCT/ CA2005/ 000208 1In a sixth aspect of
the invention, there is provided a nethod of
inhibiting HCV replication, conprising exposing a
cqﬂ 4 smfaspteacbfmenmdm trerais pedvidest a methadolinhibiing HCV

" é |c%{ lon, <0 msr oélnq‘@ﬁé?{)mf‘é&gg kl\éth% W%%reﬁfectlve amount ofa

seventh
ofco:lnheundvm‘écpmulml unﬂﬁreqogdltlgnspyiaﬁfe rpication®f REY ignhib |gde
treating or preventing HCV infection in a mammal,

conprising admnistering to the nma ective
O st 00, 2 16 ML ek LSS

i '?)Y&/%le%{HCané‘ctloﬁhﬁé FRARH, Ic@ﬁlphgﬁp}@é&ﬁptsﬁéﬂng ts thetmaynmal an
ester thereof, or a si-tion the

o RRTIYe 2gTouEt Starcormmati e 2dEREE  wif st pra
mephbetkcelitidallg atdeptbiersaltjor esterrthenegf bm/ccmp@ﬁtqndherﬁﬁ a
manmral , conprisi'ng adm nistering to the manmal an

effective anount of a compound of forrmula I, or a
phaamﬂuaspeai dfphesiprentiomiihere improvided a gpthod of Heatswror or

ﬁr?dr Hb%nf%&%h%?& ma'n‘ﬁneﬁ %p‘ﬁ@lﬁb @Bmmlétéhr@tto i:r%&ﬁémmal an

antiviral ni nt
t ﬁfept.wz@mqwhof g mp@upg oﬁ%wlﬂb@r g pawmg@aﬁx %ccﬂeptable salt or

C QIERY $hréSNorf PEompdafioh fHRASONEM Eorfbingitioneintt tsasdnetdihér antiviral
i nfection, conprising an effective anount of a

cA9§Bind of formula | according to this invention, or
a pharmaceutically accept able 20 salt or ester

t f d h

adE G 5P Br BRAPE ks iouE8 SR8 et bcthpositon or
cqﬁaﬂeaﬂﬂannorqcfrevdmtlsn ofrH@mrIfemon aaoiprisiagan pﬁﬂé%%WP%@\‘ a

o n?ol'r\"nsnr ﬁ? Rg Yt foﬁﬁ'w Ya@cflgxo%;?‘pﬂo\fﬁs ATBMh, &fa &Fh@m%exﬁ@él@ acceptable

es of antiviral ents
i negiitued estebmeremf end gtphiarmaaertiralliy acqepinRlA e and 25
amant adi ne. According to a further specific

enbodi nent, the har nmaceut i cal 0 ion of.t . .
i nﬁr@iﬁq"aﬂwtoaﬁﬁﬂeﬂf BRAPPYMER e .%‘@Eﬂ%@ f%aig?m%??é‘m&"ﬂ@"s invention
anddittdeMinogirisas a &erapeltioslly aﬁ?CtIQQ] embunt®®one or more antiviral

agents. Examples of antiviral agents include, but are not limited to, ribavirin and

amantadine.

According to a further specific embodiment, the pharmaceutical composition of this
invention additionally comprises at least one other anti-HCV agent as an antiviral

agent.

According to a more specific embodiment, the pharmaceutical composition of this
invention comprises an additional immunomodulatory agent as an other anti-HCV
agent. Examples of additional immunomodulatory agents include but are not limited

" to, a~, -, 8- y-, T- and w-interferons and pegylated forms thereof.

6



According to a nore specific enbodi nent, the
phar maceuti cal conposition of this invention
W@ ovposses an addi tional i nmmunonodul at ory agenPCEHEA20105/000208
ot her anti-HCV agent. Exanples of additional
i mmunonodul atory agents include but are not [imted
to, a-, P-, 5- y-, '"r- and co-interferons and
pegyl ated forns thereof. 6 WD 2005/ 080388
PCT/ CA2005/ 000208 According to another nore specific
‘enbodi ment, the pharmaceutical conposition of this
invention additionally conprises at |east, one other
I elebrding o Qﬁoth@\r‘n@@|sh5m08é?ﬁooa!8nera,rth®bhmmaaemucall-@mposmon of

ent. 5 to ano r ~
o B rinr e Rb i Ru i BEp: B! bl g oy ppymerese =

I ranestiter anti-BidM 4geohal | y conpri ses at | east one
i nhi bi.tor of HCV NS3 protease as an other anti-HCV

agent. 10 According to 'éﬁé anot her nore specific "
ermdndmno another perersheciarmeadimentipe #hamaseuticpl gairesition of

ltibha SR daSESneAhhibiR oF HEVENS3 protease as an
'g%bglﬁbng%qalnot @?Ph%bgr get inthe HCV Iife cycle as

arP’f'@ﬁrWéTf' Het#98EV agent. Exanpl es of such inhibitors
of other targets include, but are not limted to,

| 10 ﬁg&%&%ﬁﬁg&ﬁv nhl b:rtgnogg %Raerg %%E@ﬂ]eé&%%@tlcal c?mposmon
t hegtthis miventioa raeldMDmdilytcbmpﬂﬁsfau Ieestu ang ingfibiter hieanolahaf &rget in the

t s incl
| TR R PR St g PRY doefiL, Efsnpi8s B RAIROR @ oher
a taggetsdhclade onwa gt lisiitefi do.rgiats that inbikiadpragt %Qieqt?ﬁ fgom HCV

' %ﬁ%@ééeoncvq\psﬂé 8fbté%i%@ HEeeNtiRes! dnd 23ekt8 meamt@{fesawth e

ester nposi tion thereof F?

15 nafi0stion of PBebYirahiaats BEHBRY DYGIOL Y "Pé‘&t'\‘é%t Proein-
and/or the prevention of a Flaviviridae VI ral
i nfection, prefera an nf ecti,on. t
clpeteh apRcLof o ENFrR FErds BV gouR Usp o 8 BnEy b dformua 1
NBAth AN ehis MIPritics| cgofa phaomeestidallpaceeblabet salter esfer thereof,
t r eat o ({%r evgl:‘e eQ f o%ﬁaﬂ&%ﬁfu* o& a%ealgartuémlfa'ﬂt\e fr&ﬁment

20 C oamlfor&hm presetitmb of aFaviviidae dlrai atf@éloﬁ rmefer@@lyt 3eHCYV infection.
conposition can be used to treat infection by the
hepatitis Cvirus, wherein said conposition conpr

a Borjswenta asmect of thislinvepiion r&f%%ﬁ%ﬁnr?gt'%oft RRRUTRGIYE ﬁPmBHS'"g a
or cé}npd%hi%h @ﬁs&% S féator Qaﬂtaabkev ﬁafécfloroér t0 it the NS5B
t hereof. DETAI LED DESCR PTI ON aﬁ]: |EFIT V{?‘h\l @cates that
DePelneiesm el HR¥ and PRSKROIRG Mple] mef‘% g
250t ﬂ'@rdMn‘i)BSIf'@{ € be\sed e tledt@ifedtion by e Hepatitis C virus, wherein said
- cColrrrp%aslltlo}q comp\rll\ge%raecl:or}npnouhg ofBrrhik ﬁ?%@oro‘?ﬁgt 38his HhERfoNYr a

in
pharmaceutically acceptable salt or ester thereof.

DETAILED DESCRIPTION OF THE INVENTION
30 Definitions
The following definitions apply unless otherwise noted:

As used herein, the term “(Cy.,)alkyl”, wherein n is an integer, either alone or in
combination with another radical, is intended to mean acyclic straight or branched

35 chain alkyl radicals containing 1 to n carbon atoms respectively. Examples of such
7



conbination wth another radical, is intended to nean
acyclic straight or branched 35 chain alkyl radicals
w@onwsasashng | to n carbon atons respectivel y. BEXEHOPNRW®S/000208

of such 7 WD 2005/ 080388 PCT/ CA2005/ 000208 radicals
include, but are not limted to, methyl, ethyl,

n- propyl, 1-nethylethyl (iso- propyl), n-butyl,

1- met hyl propyl, 2-nethyl propyl, 1,1-dinethylethyl
(tert-butyl), n- pentyl, etc.. In the follow ng, the

term Me denot es net h royp. | f an [ J
s iistigals ipglude. byt ?fﬁl”Sblg?\‘%gd t‘? W%ﬁ)‘ﬂréﬁ“%r'éBroﬁﬁni'#eﬂ%/legW(lgé
t kdpyhSi-bit! eshethigrbpyl, | 24aethyipropyl, iowtrsetbgethyitestbuty), n-

ChlorL?Qtﬁéﬁﬁﬁap]%HetAﬁﬁ'SﬁggGQ%S%Q @ﬁgkﬁpther al one

or in conbination with another radi caI is intended

5 ?fa%Ecﬂig/ dwﬁg%ﬁ%a Iat%g By hQE)?&# litGs Ertefe?ékﬂﬁﬁ‘noné—odp br trisubstituted

contal ni ng two to n carbon
atvéiirgiuotine drepenostkatuiad ghiging CEDI9BIRfed t o each ot her
by a doubl e bond. Exanples of such radical s include,

but are not limted to 0
z%wgﬁﬂem lhedﬁ"tnér((}? n)alg?qy w%gmfﬂ i§ aéﬂ-ﬁéqe( a‘%& P é‘aloﬁ/e orin
| SRIBInStiorREh Qﬂdﬁﬂiéﬂr&ﬂceﬂ he meonkled af medrear{ Gsat)ratiel eavytlic straight

radi cal enc ass b
10 | Spoenl AR BB IE 1 b et SRS ar
t hainaed toldacmbthehbywe dbable boret. wxsnaplae af sush Fgdivatrgiapluds. bi are

arpoltI Erﬁg ﬁr&h&{%é’hﬁg} h%e‘ﬁ%—&bﬁér@’ NYihutenyMR&Y. eTHé dis Arid trans

nbi nati on wit
arisarhars, arddnitares thesaefs ofthe Keialkeayl rg@:gqi,aée(ﬁncgmpassed by the

brapghe@,s Rlay b6 QU h AyosTitiRe &dboh StBMBEereot
t@n‘?ﬁmg )Eﬁ(bﬁkllrrélﬁ’éa‘F ayWhl ch are |i nk@? by a triple

15 bdM*dCh wougd Bb&%?%%eaéfa hydoger 89Mcal s i ncl ude, but are
not limted to, ethynyl, 1-propynyl, 2-propynyl, and

1- but . A Al , i ' . }
b R S AL U PRl B Pt it

Ot Hibmzien kitaanathéryrddiogiemeanisoan ackslicusteaighior bianchedghain radical
o ?%@41%%3 gwﬁ@étg Ini b‘% gtomé"’%ﬁres w8 of ﬁhlﬁf?ar‘eﬁﬁqﬁ 4 By a triple bond.

Ion Wt anot
20 r aBkarales ofeacrsradiceb%cmmekwt are aetdigiited émeRVAYInProPYM,

! hé %Fogg.%d d?mdolaﬁd%“l A @Dl Fgatcaﬁmegf b& H@d%hfu@éii SRy of the

are i m
cy@aertyms thqf wmvmuld QEWW@E %%;{‘T‘t@i‘?e ptyl .
As used herein, the term"(C5_n) cycl oaI kenyl ", wherein

RS EE Sl T B0F, e b SR TP one or
25T aéclbrﬁ@lhatrbﬁ m{italanbuhgr rtaﬂicule mieansha cyaldztiy! @disabcon@ivingpirers three to

i ncl ude u re no c ;

cyE |°6r%’8§ QRWS_. E@mﬂgse%fl Sﬁlni"n "a%gcaisﬁrécll?é/eer, #Qﬁﬁ@hgﬂﬂlteaqg, cyclopropyl,

&r & n
" ( Blabudyt; wedloenky | cy¢lGhexy) atidkaytloheptylher ein n and m are
integers, 35 either alone or in conbination with

anot her radi cal, neans a branched or stralg t o
As used herein, the term “(Cs.n)cycloalkenyl”, wherein n is an Integer, either alone or

30  in combination with another radical, means an unsaturated cyclic radical containing
five to n carbon atoms. Examples include, but are not limited to, cyclopentenyl and

cyclohexenyl.

As used herein the term “(Ca.m)cycloalkyl-(C1.n)alkyl-", wherein n and m are integers,

35 either alone or in combination with another radical, means a branched or straight
8



8 WO 2005/ 080388 PCT/ CA2005/ 000208 chai n al kyl
radi cal having 1 ton carbon atons to which a
we k0813881 radi cal containing fromthree to PCTAAR®N000208
atons is covalently bonded. Exanpl es of
(C3_7)cycl oal kyl - (CL.6)al kyl - include, but are not
limted to, cycl opropyl nethyl, cyclobutyl nethyl,
cycl opentyl met hyl , cycl ohexyl net hyl ,
1- cyclopropylethyl 2- cyclopropylethyl 15
c%clob

E@J'& p@wéﬁg ﬁni@ww 155 n 8?7 éi@ﬁ{sg%f WhH:h a cyfloalkyl radical containing
Cﬁﬁhﬂh@&ycb at dayhan Reroy islcobalentlydiohged. Ee;amples AE(Gyg)sycloalkyl-

hf(‘%l?gagkytl hg(ﬁuc}ee by ar@ﬁ&tn?rgxkgw cﬂéi&’&prnﬂ@tBylnaMdBD@tr@&ﬁyl ng
t cmisﬁe@tyrhmﬂwncycbh@rvbn@tgylo? LoyaarepYiAtLIZ BYclograpHethyl, 1
5 ﬁcﬁ&&wlé’(ﬂyl S S\fbﬁéb@lﬁy'léﬂ?yl Q'—évéfb?eht e@yg alyEloSdrBatayly 1" ,

1) and "The Peptldes
Aﬁﬁq?'?*ﬁxwe hels RtoHeleiexylelvbe®gy” . Vol . 3, Acadenmic Press,
New York (1981). A carboxyl group is usually
protected as

S Reh B e PR P B R Ord dosbefadcaf e

l m@bw d@angtnyhthaﬂcetrmfordnamm emtampzies ofMyhichedrk jisted #t Gresne,

10} Eot%aﬁygﬁ %)“”a? E%'Oheh{ét&%@ ﬁhk @beﬁlzNéW%rk (1981) and
suTﬁlse Peprtdeel Arelysig| SyrtbheSB%) Bisiagrh §/of Rahoademigeress dleyb Yok
(§% d base treatnent or mld reductive nmeans such

I

i"chl or oet hyl and phenacyl esters. 20 As used
herein, the term"aryl" either alone or in conbination

Wi g Qarﬁ&@ﬁ belp Es%ith@l rot@@c@ﬂl 8s tan @steplthat Gambableaw: tagive,the
.e. an_ aromatic ra ont ai_ni n or

15 at@ﬁ'%OXY'B@.ﬁ‘PpI RuotSeina arts theen o8 e Raioul BB goRime to. 1)

haieyy bsterb-saphs mgthyb ethih trimpeittythsilylethibandsied-bhiyt &) afalkym,sters

' a%?sv?eﬁ’m%ﬁaﬂﬁfé on o 3 eftre DTS 55 Egved by mid base.

i neepraacten il reteictetrachnisrsunh 85 trishigrreths! andhihenagit pstaes-
saturated, unsaturated or aromati c, or a 8- 9-, 10-

or 11- menber ed het er obi cycl e haV|n
20 heAsusesthenein.iheiean éarylp eidher gloge og@cqqmbmg%wﬁtéﬁgqtger radical

Seh@%ﬁseéj?f%'qmr@em%re@é}?l £e. éhfursrhaﬂ‘fﬂﬁd%b@l c?atammgt gilor ten carbon
unsat urated or aronat cifie
S oRtaETS SRR B B 6 PO HBE 4 BREOH e o 2 &k
N. As used herein, the tern1 het erocycl e", either
alone or. in c t I
a AP HSRASESP tgggs] gf-le’ﬂ EF‘%M ng Q%Jaﬁn&%ﬂér%é hetgﬂ?cgaé having
25 f I B8 @héter@atoms eick 1ndepen®atbeselaﬂed3f£¢re@ deangrS twhichgnay be
unsa%grafﬂ%ﬁ]gnd u&%@!ﬂ %%r@%aﬁé QBE Q. RELEIRME ab%re%%eteroblcycle

dur "he'teroatonms sel ected
ni havdrgehio Dhigtgreatomsvhergvien possible, \@@:rgogg;e@ggrgg@elected from O, N

PCA’AW@K 9199 gQ éaturated, unsaturated or aromatlc unless specified otherwise.

30  As used herein the term “heteroatom” means O, S or N.

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

35 containing from one to four heteroatoms selected from nitrogen, oxygen and sulfur.
9



Exanpl es of such heterocycles include, but are not
limted to, azetidine, pyrrolidine, tetrahydrofuran,

wao bioamgissgli ne, pyrrole, thiophene, hydantoin, PCT/CA2005/000208

10

15

20

25

di azepine, 1 Himdazole, isoxazole, thiazole,

tetrazol e, piperidine, piperazine, honopiperidine,

honopi perazi ne, 1, 4-dioxane, 4-norpholine,

4-t hi onor phol i ne, pyridine, pyridine-N oxide or

pyrinidine 5 or the follomﬁhg heterocycles: 0 HN S
N"OJ or_ s . used rein, .the term.” -

| GXERBE PEER P P ES X BAe i S Pt e aRtclge, flrotine,

altafaaydxbfuréh enadaliding, ipymolaj thiopaerat, hetantcin idizzepineridhisidazole,

gl?s}x?gf[\zoi% ghlgzo?% égfalzolg e;ﬂ @%%%V © 9‘8%%2'%8 Sl?o%&pgseﬁiaﬂe q{ormbfp%razme

Bro¢ or an
Emmmbmeoﬂ nmuwmlnh@t@omouy@h@s pvrrrmrnaj@érldlmm oxf %Bvr'm'd'ne
olﬂhe%& fafha hddBLfiesbenzi m dazol e, thi azol o[ 4, 5-
b]™- pyr ao eg qui no |ne or coumarin, or the follow ng:

0O / .~O07- A\ C7\~\ ()NNC~S or H 1 As used

herein, the t(éLr,m " o" ans I ogen
atom and i nclaﬂes fl and
i odi ne. As usedsheré¥n er’ refers "to-.a

hydroxyl group. It is mell knomn to one skilled |n
the art that hydroxyl groups T;y be subsgltuted )
f wrsaised hateing tiuterr (- o (0-membetes! hetsrapipydss %fhe&iemcvcle either

f %&’Fe'oqr\ﬂ: rgtglﬁé{f&n%ﬁd‘l K@ﬂh@%@lcélhﬁ%aﬁ’é §h§l@FHc?<ﬂ@ batetheB¥bove

nve Ion I n but are not limt | ‘
etfh%&dsio o58IPT WPt gihes el Rl BFLETORHEe Ob?f?yn%lw ‘SJtle. Examples o

eLRR HaleYobycies Hclu@éybuﬂimeﬂﬁ)‘ﬁ limifsd tUSlﬂdolb edizimiddzoke, therznio[4,5-
"SH' refers to a suI %_ ﬁﬁ @ is intended
WQ]WW'F%@U'@S“%%E%‘ ing éh% QERe: | nvention that,

whenever a "SH' or "SR' group is present, it can aloso

be substitut ed by any ot her_ appropri at e oxi datien
state SORH-SER 0 RBR. A Y her]'ﬂ! th
term" )abko{y" ers 0 E aton1f s
bonded D605/ 08 PCT/"€A2008/ 0gp208

(C1-,)al kyI radical . Exanples of (Cl 6) al koxy i ncl ude,
but are not limted to, methoxy (CH3O ), ethoxy

( Q:@@.é%@r&em Ith POl ( (EHATIGREHRER)S a halngerhatbmtdndincludes

Gk e - o D (5

As used herein, the term “OH” refers to a hydrokyl group. ltis well known to one
skilled in the art that hydroxyl groups may be substituted. by functional group
equivalents. Examples of such functional group equivalents that are contemplated by
this invention include, but are not limited to, ethers, sulfhydryls, thioethers and

primary, secondary or tertiary amines.

| As used herein, the term “SH” refers to a sulfhydryl group. It is intended within the
scope of the present invention that , whenever a "SH" or "SR" group is present, it can

also be substituted by any other appropriate oxidation state such as SOR, SO:R, or

SOsR.

As used herein, the term “(Cs.)alkoxy” refers to an oxygen atom further bonded to an

10



n) al koxy group is substituted, it is understood to be
substituted on the (Cl-,)al kyl 5 portion thereof. As

waiz@dosssei n, the term " (CLAal kyl t hi 0" refers POI/@A2005/000208

10

16

20

25

30

35

sul fur atom further bonded to an (Cl-r,)alkyl

radi cal . Exanples of (Cl-6)al kylthio include, but are
not limted to, nethylthio (CH3S-), ethylthio
(CH3CH2S-), n-propylthio (CH3CH2CH2S=),

1-nethyl ethylthio (iso 10 propylthio; (CH3)2CHS-),

ci(GralonEadieal ETPIS 4 (R ElP8) GHbER POs S BT dnei
ocr;tl{d%iﬁ leHoRP @blﬂé@l—_ll;_@ )$nuped¢okmc&«ioemmmé) ,(1Ghethylathkyy (iso-
D s PR 3 RS e A G EERL e Hten a O

S u)am«‘oky grenp issnbatitatedit ie ubderstopd:©) be substityterrandhe] €e-ntatet
ﬂlo f}}e%‘) erm "substituted" is applied in conjunction
ot I'cal having nore than one noiety such as
(C3 7)cycl oal kyl - (C1-6) al kyl -, such substitution

g L sga h l%lrpﬁfer}el'm“(@ H8Rylihjc® ref@ﬁstt@ﬁ Fsulﬂfr abh hjrtﬂér Edheed to an

ol et es can 0 su

W«:hn)@lhxé el oAt (GulAty B0 RSB RE B el rethytio
t G(E:Pﬁl,sk ?@Wltttnb%d:ﬁg@—lzsq lﬁ-pmmdmmgc:l-awgs-g Memp’rhyllethyitrso (iso-
nown 0 e [
e e e
equi.yakgthicsgrolxiarspbstiuted, itsisiomderstoad iod:eaaubgutuhap onthe (C1 n)alkyl
eﬁé &gﬁnts that are 25 contenplated by this invention

Bt are not linited to, esters, anides,
i mdes, boronic acids, phosphonic aci ds sul foni ¢

’ Hes
;E%%E@ﬁ%h&%é%s%ﬁ he‘l;\?{'% %%)%sﬁaiﬁ} %ﬂr?g?n@ghggrﬁééﬁaﬁﬁéﬁll_lig& %ﬂb ASom asa
un

uss;@smtwéubmadph@etbenm= ctional group equivalent" is
intended to nean an elenment 30 or group or a

bstituted derj h . Lhat
et ey e o G Bl ERLRGEE DI
hyiRirgi ére rtm o rhslatlisogh m(mae)cyolmw -Ge)diol-| sumrsgbstltutlon

s it e, S G PRSI st oan e

S psubstityted ivdthdneodefinet suletituentswhi ch |s bonded to 35 the
rest of the nol ecule as defined. 11 WO 2005/ 080388
PCT/ CA2005/ 000208 As used herein, the t

" d&s usaddisiein,| thd tarm “RORNE refprs t@?&ai?OM'étaCWé%WLB’e f i ekl ggnown to

oo dd iR %g‘%\'ﬁﬁﬁ &Fbo&ﬂlc%cﬂ@mﬁﬁbyﬁe §db§tltpfe€|3ﬁmlﬁnctlonal

i nvention such that when t ? onpound o&l fa

i 91908 RUNIE e EHEPIPR T GuEh TeRianal dIpth eufyEs fafére

r e@&ﬂ&h%lht@ﬂ b 'tﬁlé'lmﬁleﬁilohﬁmildd;é Butare natdimited td, gstefs, amiles, imides,
conmpoun nd

qua oniciagigs. Ph@&?ﬁfcea&' Lgtké Iﬁ aglidg%?&pl gel%’:’t%lggrl]\ge d

| nabwﬂﬂonMémﬂee(mNHsmmM and, N-adyissiferaraides (RCONHSOZR)

As used herein, the term “functional group equivalent” is intended to mean an element
or group or a substituted derivative thereof, that is replaceable by another element or

group that has similar electronic, hybridization or bonding properties.

The following signs ~~=~ and "~ are used interchangeably in subformulas to
indicate the bond, or in the case of a spirocyclic group the atom, which is bonded to

the rest of the molecdle as defined.
11



| abel s, chem | um nescent | abels, colorinetric |abels,
enzymati c markers, radioactive isotopes and affinity

w0 2@s/08038h as biotin. Such | abel s are. attacheRCT/0A2(108/000208
conmpound or to the polynerase by well known nethods.
10 As used herein, the term"affinity tag" neans a
ligand (that may be linked to the polynerase or to a
conmpound of the present invention) whose strong
affinity for a receptor can be used to extract froma
solution the entity to which the ligand is attached.
Exanpl es of such ligands include, but are not limted
t Qs déb@hél’@lnofheaerﬂrﬁ‘ deetiavmtiabed’ mbmsenl grauphnastniayi bedinked to the

I%onlg‘e X r%oda & 1? é%’f @g &?eseﬁplm‘%m %r‘? §§chStH9ﬁM}e'mh@Eé(mpound

gni za
and adsodytedmbhheamcﬂymerage tecagt, sucke lagek lee (R coghitiomeither directly

5 CQ %%%Hg&%%‘f thtecl:oh?ﬁum%ﬁ‘?ﬁaﬁ‘ﬁ%ah%e Wetehtek nAuEsURERS AiR§uantified.

hot oreactive grou

grexapptels @f sych “lebela’s3'e ,irﬁgu:ied topeclygerbub et qpé{lmgcﬁi tgyf?uorescent
| 'Iéﬁé‘is cﬁérﬁim‘r@ﬁbsbé‘rﬁﬂébe&r @MBrlrhé’tnaIdb@l@Cénz\j@laﬁcpmarke&. relivzbtive

a free radical
b o s ot P SR B P58 B b o
18 tHeSpdlyntdrattoy vadiitknawe niedtiodsi m ted t o, benzophenones,
azi des, and the like. The term"salt thereof' means

any acid and/or base addition salt of a conpound 25
acxeousdid greliry thehternn taffenity itag meanehdgartsl (hagmay be linked to the

phar nAC %Lg Ikl Bg&%%iﬂ@bﬁgm fnv&#{%h?\%ose sTr'Bﬁ% bﬁihm for a

|caI acce nmeans a sal

cowpapmfccaofoeft@qem| extraqtm)orwm pelutignghe ﬁmttthIOrw'i'ﬂbth%a%ﬂ i

S O#%ghiﬂe Idslt'J‘FI 'Lﬁ’@?ﬂfganﬁlh&l@@ %uf N n@ﬁlﬁmteﬁ t6, Qﬂttﬁhcdr a
& Trssues humans _and | ower _ani mal.s wit
oy

15 urdfimativetherpefya hlﬁvq‘mq BRIYRSRtIde, |2 RAVGTENIAR aP@é*B’b‘ﬁ&egug%’rWety or
t heqétinke epi@d?ﬁ"f@éb@blﬁaﬁlé bwatslpeaﬁcr sabonalsiueh bifinif taps algelglttached
rati o, ter or i spersible
ania the ?%ERW@ Of% the ﬂ‘@Y'Peraﬁ? 5%?9{8@9 ucghg‘ '%'ﬁﬁgdéfjer En
i ncl udes pharnaceutlcally acceptabl e acid addition
salts
S Hse %?éﬁ%%} grfi uéHl?l ?le%c%ﬁve Fq%?ﬁﬁ"lg?rte %%E‘gﬂ%ﬁ di tFa'nQiBrmed

20 S dpon Btivagien &y light, frongan iPledraieupseia, reaqlngeqﬁg, sw as a  free

%a%rcalgéuérf @Q ﬁ%%@%@é@ 8s Rgé@ﬁ%féoglpﬂ&ggﬁﬁlty [Ab&. ER&Mples of

arnaceu cceptable aci ition salt
t h@s‘é aseypsdnalitdiec tafee'ﬁ%“ﬁ"t?%@ B?’éﬂ%@‘?’l"é‘?s eﬁzﬂéﬁt?ﬂ?gﬁ%@?'
and properties of the free bases and mhlch are not
bi ol ogi cal |l y or chervvls irabl e
1 SR ol eTeo S TERN S ARSI B EdiePrpa of Hebipound
25 hy gécRTiyloGhainiéhtion Préferdbly aphaimasatitallyiaccentalde sall theteof.
acid, phosphoric 5 acid, and the like, and organic

aci ds such as acetic acid, trifluoroacetic acid,
adiTpe term “pharmaceutically acceptable salt” means a salt of a compound of formula

(1) which is, within the scope of sound medical judgment, suitable for use in contact
with the tissues of humans and lower animals without undue toxicity, irritation, allergic

30  response, and the like, commensurate with a reasonable benefit/risk ratio, generally
water or oil-soluble or dispersible, and effective for their intended use. The term
includes pharmaceutically-acceptable acid addition salts and pharmaceutically-
acceptable base addition salts. Examples of suitable salts are found in, e.g., S.M.
Birge et al., J. Pharm. Sci., 1977, 86, pp. 1-19.
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acid, ascorbic acid, aspartic acid, benzenesulfonic

acid, benzoic acid, butyric acid, canphoric acid,
\V@ammMmB&ylfonic acid, cinnamc acid, citric aPCTICA2005/000208

di gl uconi c acid, ethanesulfonic acid, glutam c acid,

gl ycolic acid, glycerophosphoric acid, hemsulfic

acid, hexanoic acid, formc acid, fumaric acid,

2- hydr oxyet hanesul foni ¢ acid 10 (isethionic aci d),

lactic acid, hydroxynal eic acid, nallc acid, malonic

| d d | .
ﬁ%bﬁ gﬁﬁl@s therg{qg%utlgallyodccgégﬂ% %gﬁ gﬁég ?%ﬂn I?ncegg%: ﬂvgse salts which
Nrataihitid isiolagical eff2etivapdssizal @lmv@ctlesmﬁtre fegei t@sesomg which are not
a% LoiBATBI &h&%s@ une bl@' ﬁ)r d \grth inBREAKREE L @éﬂ d,

557 K

roplionic propi onic ac %
pwmcmomamﬂ hy@rabrom;q act auhftwc egtdeawlfamlcaew nitd, g¢iql, phgsphoric

5 g-%%"gl %@ﬁ‘t‘é 31&% lah& oRfah#@ ackidsliéd asaddit eid, trifluoroacetic acid, adipic

P ok, S eSS R TN A, PaRT Bk aci,
a@gh'\bh&ﬂ: &R, bamﬁlﬁﬁﬁﬂfohlh@ﬁﬂ Gﬁﬂ!drﬁcwdpchtnc rae‘tladlglud:dm: acid,

' b| ol og i nw%fctgiﬁg‘h{a@'%n%ﬂs c8||| |C€ g yf:%}' sgpél JJ ﬁgmlsulflc
u rydm héahbie acidpformid avidf famiario agjeu2- bycm@e/emasemﬂfomg amd
10 Z:H%gtﬁioﬁ}#%de Ma qpé%%‘&xh%o%ﬁ%gep@%?& %’Ialleréglgl afoRRRakEmahdelic

pot assi u
| iachdli, onepityderiesuliomic am;igﬁ@maumulfpnlg@CIdan@tha@;ﬁg@fomc acndm

"%ﬂﬂlg%gld 2 ﬂ%‘rﬁhé’é‘r@sum Adie okhilecid? ﬁérhbl@lélcﬂr pattinic acid,

erred are anmonit um pot assi um

c a:h@nyjaqetlaﬁlld neghRYINRRINE 2aid, PaRfIG aCidey SR}%'HC foigqyruvic acid

PhalieyRe akitil SiddrlcYacRC SRRt R, salfgiisiacidNarttdxadd, ipatsiaenesulfonic
i ncl ude salts of %ﬁ 5& , secondary, and tertiary
r n

15 arﬁ%gnd%nﬂﬁéggr ‘ne conpounds, substituted
am nes including naturally occurring substituted

a etgl‘gn ;%gl['rh%:ﬁegﬁ% ﬂggc%g%bi%hﬁsg ranbglgor?%fﬁp m}gﬁ fh%?ﬁé ﬁ%ﬁs which
etr’e’gdlraihe iélogitiabeffactivaneseand prpgerh@q gﬁﬂm@ee aCldS and which are not
etsrfg‘nf @?X Maomo{h%amlg% %Megféﬂlé‘%rﬂ'%d ﬁlﬁ\'lﬁﬁ#@é’ﬂl@ﬂ%ﬁ@ such as ammonia

anol am ne - hyl am noet hanol
20 2- cmmﬂmldammmtmabblcara@mPfo%'r@iag?'l"%%é matglGafien such as

%dmn?%o asQu, Athiuf, Bﬁelun‘ﬁaﬁﬁﬁrﬁé&ﬂjm hiéﬂrz’lﬂ&aﬁbm manganese,

ne@'Wl)‘i{']‘gFU ggqtlﬁall{qglﬁet ﬁ@gé@ I%r%rrﬁ%? eﬁt&g g%&%ﬁ@pﬂ%bﬁg&um sodium,
pl Gidilird] 41y m&gr@tshw Qitpesalth degived frarm phamtdugltmatipaiceptable

N, (Ngg%? ﬂétetﬂvp h%%%tuhciuc%%?y finm %"%88%%%@1 BYd teiAPamines,
25 hl-ql\ﬁé’mhnymnprhmbonmunds sybﬁtlhh@i@h@ms ingluding ingtsiaily |ogeH R
di %@ﬁb&y%&% &e @gpfl D% HES B bé'rsf meé*@ﬁ%r{b%’re%é\rsu&%s

enedi am ne, polyam ne resins, andt
| | methyl'e\anma dimetiylamipe, éﬂ@eﬁhwamlr@sewamﬂ@%@we triethylamine,

qué) ngolqgg%ylaﬂfr@aﬂbﬁtyﬁﬁm&éth@n&éﬁﬁ}‘é die@anolamine, 2-
ro e, dieth K am ne

tr fiet rramqi@anoa@am RGBT RBP R tIng e, arginine,

3ocaf1|fsf?d|ﬁ1:-§ caffeine, hydrabamine, choline, betaine, ethylenediamine, glucosamine,
methylglucamine, theobromine, purines, piperazine, piperidine, N-ethylpiperidine,
tetramethylammonium compounds, tetraethylammonium compounds, pyridine, N,N-
dimethylaniline, N-methylpiperidine, N-methylmorpholine, dicyclohexylamine,
dibenzylamine, N,N-dibenzylphenethylamine, 1-ephenamine, N,N’-

35 dibenzylethylenediamine, polyamine resins, and the like. Particularly preferred
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The term "ester thereof' neans any ester of a conpound
in which any of the carboxyl 5 functions of the
worpdossies i s repl aced by an al koxycar bonyl f une€T/0A2005/000208
including but not limted to pharmaceutically
acceptabl e esters thereof. The term "pharmaceutically
-acceptabl e ester"” as used herein, either alone or in
conmbi nation with another substituent, neans esters of
the conpound of fornmula (1) in 10 which any of the
car boxyl functions of the mpl ecule, hut preferably the
C RPN NI TGS STPISIPERRYIRELEF. B IR SRS IR
f wiAdth@amine Qlicydidhiekylavhing cholves, Bndroafisine. of the ester is
sel ected fromal kyl (e.g. nmethyl, ethyl, n-propyl,
tent-butyl, n-butyl); al koxyal kyl (e.gqg.
NHhegenyesiey thpreofl rkeang @0y bsteeof@ compotias rhieyany: of thescarboxyl
araal ' ion, including but not
5 oD o BB, ropiaBed b/ Ak fbarbbnunction, iclucing
s Uibsted tapheomageuticalblaserpiably esteraYharesfl or (C1. 4) al koxy.
O her suitable esters can be found in Design of
prodrugs, Bundgaard, H Ed. Elsevier (1985). Such .
pHerede phpaceyticalv asreatshle eéLef ASqusgfl %‘eﬁ% &Is] zlone or in
hyrpinaEEdwith aNdthér sobBsttudntjreene @siers @f thereompdund éiformula (1) in
t ransf or into the acid rmof th
10 ¢ gpich e e enyEndanSe R Bofisyb S ERERRU I ferpy
alremeinug it replacant theanalkexysareanyf fupdtjionany al kyl noi ety
present advantageously contaips 1 to 16 carbon atomns,
particularly 1 to 6 carbon afjons. Any aryl noiety
present in such esters advani g)o%sly conprises a
phenyl group. In particular th sters may be a
(C1_16) al kyl ester, an unsubstituted benzyl ester or
f(:l CI?WG) :tﬂ@ﬁtrﬁéi%wgﬂnb:etst& %Cbew'zctsdd fidkm 4lleyl §¢.g omethilagtbgempropyl,
.6)a : X nitro :
 orttlih it oo G mettiRyrhrhif dRoxyaey g asetoymethyD;
15 hesikp (8gabenzaly ageryaikiioegpphandxyumethylpd laot (ez;gupﬁenyl)q gptionally
is_effective to inhibi 0 |, O ;
et sgel i o Gl QR lidble esirs can be
agfenhd int Designi ofperdiegse Buiddaars Hhied. Biepyier §1985).  Bych
mé@ﬁb?&[ﬁﬁcé\@%ﬁéﬁéde EQErstdhe ukiy RYdFBIVEENin 378 Mblen injected in a
repltcation of a 'virus in a mamal. Antivi r?l agle%swth
i namee andransfasmed dito ferAciddanm of the peyaReynd,p! formla (). With -

20 2MRIALACGH MR estefs 484cribBB BbSRPGElEdS othrivisspecified, any alkyl moiety -
Pharmaceut i cal s)

.14 WD, 2005/ 080388 PCT/
XPLESE GUATLRAECPHACHEER | LF E700T BUBD PHCLTaHY 1 (86 Caron
Vi bfsdARearyGapikpedentinantnedters ¥aantagousin donmises @phenyl
(XTL Bi opharmaceutical s).,The~term," e ha
ag &P 'aé?aﬁ{&%'af ﬁ’g regf%ﬁs 'ﬁé%\lr@les Qt?%dgg ﬁgg‘ge%?létﬁll’segnt ﬁ%ﬁ,.bglrﬂgé/% benzy|
ef bstet dneebdnayl estarisnbsiihitetwit atpeast erg halegania (C1-s)alkyl, (Crs)alkoxy,
25PT Q8L e5 SrdbroffetfifPat i tis Crelated synptons

The term “antiviral agent” as used herein means an agent (compound or biological)
that is effective to inhibit the formation and/or replication of a virus in a mammal. This
includes agents that interfere with either host or viral mechanisms necessary for the
30 formation and/or replication of a virus in a mammal. Antiviral agents include, but are
not fimited to, ribavirin, amantadine, VX-497 (merimepodib, Vertex Pharmaceuticals),
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of di sease. Such agents can be selected from
i mmunonodul at ory agents, inhibitors of HCV NS3

w@e@sesises ot her inhibitors of HCV pol ynerase BCT/CA2005/000208
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inhibitors of another target in the HCV life cycle.
10 The term "i mmunonodul atory agent" as used herein
nmeans those agents (conpounds or biologicals) that
are effective to enhance or potentiate the inmune
system response in a mamal . Innunonodulatory agents

I( g/ %lcﬂl'J?d egergelg(tPt%rgtgag o%lcadﬁglwowm\ C\(ufag}ldlﬁéc’ SCép|éngt(ﬁ15;‘<£1qlﬂg)s XTL-

t 0o1 BhEXTIe00NK TLRIosmnsaceuticai$)er f er ons and
asialo-interferons), class Il interferons (such as
y-interferons) and 15 pegylated forns thereof. The

t henterinrinbi ardFHGY apiaY” asBsesrhereingeanyhoss agentinat 3

n%?@&w@%r%ﬂﬁﬂ&hlﬁg QPR@%}QIn? e b@%@ﬂél@@f't’kpét\'ﬁ@b icfated symptoms

ective to In

uncti on of HCV :
. @f diseapeniegh. agentsican beselegted e muw*&dé'gf%ys tﬁ@eb'tms

@W\lsﬁ%roiebé@ toffér inBibitb RS eICR O asenatsntdisitors oftmdther
| n WD 99/ 0773 99/ 07734, WO 00/ 09558, WO 00/ 09543,

wisrgelis gtV \Vfbcgg?oaogza US 2002/ 0177725, WO
03/ 053349, WD 03/ 062265, WD 03/ 064416, WD 03/ 064455,

AR R AT A0 IR e coronc

2 @0 Hiol5gR2KBthal e efocive 09 BB ce WPHeTiBlebe mpunggystem

ZQQ?A#Q%Q&%?&%T Mﬂ Eel mh %ﬁ%tcr\f@ggés #RdE 102 A8 otliMRed to,

Bo€nri nge ini cal candidate identified as
Bldladslﬁm'femm (sumeaS\saer BeX andiunintasierengntinipiieerns, consensus

ﬁ}nferfohg Qnoag‘sla\(g( ront €148 1 MhteREBRE (subh b?t Ar&rfePdnsiiend

rase’ as use in nmeans an agent conpound
orpdgylatedgwrmlﬂ)ere@fat [ s effective to inhibit the
function of HCV polynerase in 30 a mamal, V\,hereby
this agent has a structure dlffer%ft from

c osdaim nhiiep ey NSS RreiFass’ A% &5t %?ﬁe'aﬁ‘beaBF é‘P EO8H §/°m'°°““d
bi §idhoiddicad thdtiFeffictife1e ikiibi the Ifwmraafmc:\d NB8 erasedsefim em

h
e O SR SRRR B, BAPE JoNeR e
NOgbnigdth@Sdsdissd, in VoD 9eaNGd, YO 99/0%'&4 Mﬁ@@a@@% WO 00/09543,

d%{?ﬁe@g %2@?&%@8@%%@%@%@2@%%&?%&0%63/062265

omamycremo @hﬁ@r@&%ﬂ% \WZD 04/00 64554 YVQ PRAPIRISH WO 0%fgpo274, WO

N
(cgmossm 80 Q%44(5é§NP 2001 @%%’9&%520%91%%%8\/@
it M sttt st g s v
03thed/eptex cliry iaﬁﬁ'daﬁ%ﬂ@rfv&%g% EP 1321463

The term “other inhibitor of HCV polymerase” as used herein means an agent
(compound or biological) that is effective to inhibit the function of HCV polymerase in
a mammal, whereby this agent has a structure different from the compounds
according to this invention and preferably binds to a site of the HCV polymerase
different from the site targeted by the compounds according to this invention. Other
inhibitors of HCV polymerase include non-nucleosides, for example, those
compounds described in : WO 2004/087714 (IRBM), WO 04/005286 (Gilead), WO

15



(Shire), WD 03/040112 (Rigel), WO 03/037893 (GSK), WD
03/ 037894 (GSK), WO 03/037262 (GSK), WD 03/037895

W@ B®BR$03%0 03/ 026587 (BMS), WO 03/002518 ( DonpCiAta)q05/000208
WO 03/ 000254 (Japan Tobacco), WO 02/100846 Al (Shire),
WO 02/100851 A2 (Shire), WD 02/098424 Al (GSK), WO
02/ 079187 (Dong Wha), WO 10 03/02/20497 (Shionogi), WO
02/ 06246 (Merck), WO 01/47883 (Japan Tobacco), WO
01/85172 Al (GSK), WD 01/85720 (GSK), WD 01/77091

PRI R ST S Y

( WeD OB 01993 (MeddeheSR8 W2 03/082824¢ W)yt IWOVOZ3N0E2E5 (Wyeth), WO
| FBPRAHE S B P08 eab aBENTD bafbas) e WO ogjgocers
ow.mbﬁamia)(woeoai@mgéa (B&yBionkarm), \?mw%@ @6‘4@%@\'3) o™

> | R I o R, e o,

po‘swmrw@smow (Fﬁeﬁw@ AHOPERSS (@EKATY &3@03'7% (GSK), WO
€% ESRcWdesi02658WBMEBA N0 D3DR2518

(:\(/Séﬁ?ﬂk/ I Si \3»&9 @/@%ﬁdégso% I deg)wb\@/)@gg%%%?@%%) WO

| ( Morolps1 M%%Wﬁgloewm (GSKD, V/B) Q2679187 PDong Wha), WO
10 ( %%@%%ég%’%l‘mog f\é@%ﬁﬂ? k@%%p( V\)é%oplﬁz%%%g%&n Tobacco) WO
( mk%pmAnXGsmvwnm/eime(Sﬁ)b\é/@lﬁmom Wylam/\w@@ﬁ@m
WSQE”'%&9@&%@@%?%%@%@%)’%& 2{‘(5?1 WsQ@Q@&%rrﬁMBN@@woesszg
Rabee). BRO! 859 qzm.?z@@oem} AMRPRO0A425 é&?@ﬁ@%%p{;@e%e'm) WO
0%320'%%2@\/@(&&1&%? th)anm WRDE/d-R%A4 (Eéckdmfnﬁgmmmgdmm) WO

e Sl BB, BB anc v
( Woﬁbéb%ﬁmoemg@ﬂmﬁaﬁ&ﬂn) (Hudeaindre oiher DiibBOS EHCV polymerase

ofaqépglaz:lH@q "%FX%@F alnﬁlo ior%%}npré]). té'logg' S?I‘E&ILE%S body: d;péé fA'wo
heomcﬂsrm anercilsis) woa)gmom:@monwmmaqz@pa,gﬂw)) WO
f%‘/gdg%ﬁ%hger?}),r@gt&/ddé%@ n\]ﬁ%rf:lt}ev%d)éﬂ?% 70 (ﬁ@.@k)o NO 03/105770
20 i r(Melmkt) i W@ Q93280 Groptahale YO RR(AB7248) (§W§W§§ éNgfo3(_q@g,256
et gY% é’@&%‘zﬁ? gﬁr}gé%ﬁg@{é): v/{i© b8/0H 385 (Riaabﬁzsmhqs/o
an@ﬂ/@%eﬁéﬁﬂ?'@&s hoap2eBes A, kAP o222 e g Bgjooo7 s
an alts{%')m \}tvgr@ﬁoous Hommaay. LbIHOEh@)yWCEOZImemde (Hdfimanarla
s elﬁgfaeédNPrO&?H%“ﬁ%@] ﬁ%‘?'g@)a&%hgtog{&%%ﬁ 6 ggsogh%h\élo
25 HQ&Q/oé@o\z\@uaaQ&/mﬁﬂﬁa&uﬁ@Td 1642006/ 20057087 (MWQSIS) WO
8%8%142?: é@ggc ISAS t\ﬁ@(ﬂ/ 140y t(ltaerﬂQ)e W B§eb 1% (@fmré)téﬁ@ WO

|ng ut ‘not Imted to an
pr 01/82163 (Shire).

The term “inhibitor of another target in the HCV life cycle” as used herein means an
30 agent (compound or biological) that is effective to inhibit the formation and/or
replication of HCV in a mammal other than by inhibiting the RNA dependent RNA
polymerase of HCV. This includes agents that interfere with either host or HCV viral
mechanisms necessary for the formation and/or replication of HCV in a mammal.
Inhibitors of another target in the HCV life cycle include, but are not limited to, agents

35 that inhibit a target selected from a HCV helicase, HCV NS2/3 protease and HCV
16



The term"H V inhibitor" as used herein nmeans an agent
(conpound or biological) that 5 is effective to

WO posiosdsss he formati on and/ or replication of HPOI/CA205/000208
manmal . This includes agents that interfere with
ei ther host or viral mechani sns necessary for the
formation and/or replication of HV in a mammal . H'V
inhibitors include, but are not I|imted to,
nucl eosi de i nhi bitors, non-nucl eoside inhibitors,

protease inhi [ [S.

I SRRl Bl o BRI e g AR o
mﬂmnéd @randdg®3A prloempound or biological) that is
effective to inhibit the formation and/ or replication

of HAV in a manmal . This includes agents th o

i The térexell\uinhibiter” B apedpsein G1eaps P&Iag?mémﬁ%‘ﬁé or biological) that

5 n‘tas‘:&fé%ﬁ\yé/to fiitHioit A forfr@fidrPdr dast réﬁh@étfbrn d’fHN/ lrﬁéitnbﬁi’nanThlslAV
in HAV i nhibjtors jnclud but ar

15
| inelices 81t HBbITETR W GHBENTRLS! Vb oG ecesay for the
Hay 246 and/é4 r@iﬁl(b&mﬁpdifﬁlvneé ma\_&lfﬁ@m(ﬂlk/)mhlblton@nclkgle dutlare not
vax ast eur no
AR Db TS e e B B L bf i
t hetibiioss @fd ieetyiage irthtbitorshi bit the formation and/ or
replication of HBV in a mamal . This 20 incl udes

agents that interfere with either host or vira
netledenis A \hiobibieraay usesrherdiz meahhian AgRNt émmpepnd or biological)

r etRét lscéﬁ‘%qcﬁ% ﬁflnlﬁﬁgthb ri’orfshaﬂ@r{'@ﬂi‘ilor \z{aﬂldHBka-IAl\pih% rhzﬂﬁrhuldﬂfhls
AN frq%:ﬂer SRS forthe
vamitucleé@gege dhatfnterfess a'ﬁb pither fpstigpyral g% Qecessary
'( Eeﬂrﬁéillﬁn ﬁ@({lylbr @bﬁzaﬂgﬁ ]gf HAV trgﬂmtammaLaHAV irchiibiers include, but are not
Vi r efovir ®
15 ( Gover HoiHaprY A rRBeC R TPl N SPEIREITEG) VAaTA
A'\\ﬁ/%;—’c K ARd Agdximb-Glverts Kab&dup). vudi ne) , nonoval - LdC
al torcitabine), ACH- 126, 443 (L-Fd4C) (Achillion),

I\/CC478 (Eli Lilly), Racivir (RCV), Fluoro-L and D
nupeaem 44sv inkbRors balisavitsrein mMeahs aﬂ@@éntf‘pcc(rmp@sl)\d oBgipingical)

205 (,Noyel 0
(Sas g mat e et o ToARRREE o ekl s
20 aSlncIudﬁs@rg‘eatsdnatamwdﬁerth eithEDOSIOT (viFall mechapigmp necessary for the

SRS BRA o LV i, Bl oo v

HBVhlmt\lHBVamei PRA qoglymeeasg or HBYveegines. C'éﬁ??‘ij@?ies of HBV
%ﬁlﬁ(ﬁl inc F@é (gtm&f 90 L%@hdlﬁ@(ﬁ&vu(ﬂ@m)) Aé’é’f&nr DIpIVOXII

ngene) ; V. vacci ng
suEhteeaallrt REC K@Wnr@wi m@A@]%)XL-gMALR@Wm@a)XAMg% (Amrad) Ldt

25 & ReitdeRePACHM 283448 (L (Achllllon)

o apAing), oA EdetRROR ACTEA IS | FamOR A
cM@§J§78 (Elhkilsp £ Raciir (REY), fgwo-h@ng%ang&ﬁge% obustaflavone ICN

?&Effgén) fﬁéﬁfwmoizéle@ KTL-l@_)rppmpﬁmlirm(tj@rg‘aw(mayltl:rm)

na(&‘,yplgqrg];y%,tl-%ﬁrggfmg t gnrd |m¥rPL|nomodulator progl(}cté'I §&6 ?1 as: m?erferon alpha 2b,
HE2000 (Hollis-Eden), Theradigm (Epimmune), EHT899 (Enzo Biochem), Thymosin

30 alpha-1 (Zadaxin®), HBV DNA vaccine (PowderJect), HBV DNA vaccine (Jefferon

Center), HBV antigen (OraGen), BayHep B® (Bayer), Nabi-HB® (Nabi) and Anti-
hepatitis B (Cangene); and HBV vaccine products such as the following: Engerix B,

Recombivax HB, GenHevac B, Hepacare, Bio-Hep B, TwinRix, Comvax, Hexavac.

10

17



synthetically produced class | interferons. Exanples
of class | interferons include, but are not limted

W0 200508038 3-, 6-, W interferons, ti-interferoPS/CA2005/000208
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consensus interferons, 5 asialo-interferons and

pegyl ated forms thereof. The term"class Il
interferon" as used herein neans an interferon
selected froma group of interferons that all bind to
recleptdor tbype 1. Exanples of class Il interferons

i ncl ude ut are not limted to, fer
pé’Q?Feé'f“eﬁiaﬁdr'%rf?rﬁ@r%%‘f%di‘@re%éma? %‘Q%ﬁg%&% "f’:te%Qr%ma

c F@Erbiﬂtnlté?iérdrﬁ@ﬁa’i@y bing tﬁ aRbpwoplypt edThihiacketes bots oapclindnd
bl o b 2 I IRC I8 VR SHAARLS e,
oRee wdl dintteddab-, ag éntw-s&ﬂeéemesj finterferons) cansdnsis inferferons,
ent,. a i nhi bi
Bl inlroh T SRR BRETor ROy 18 pol yrerase

an inhibitor of another target in the HCV Iife cycle,
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avirin or amant adi ne; i mmunonodul at ory agents:
cI ass | interferons, class Il interferons or pegyl ated

f %srﬁ-’tscrugé‘édea‘%ve coHQﬁah&Sth@farpy matemmut@d hersin 4 campeend of

Lg&%&gﬁ al%arqnﬁﬁq;l.gl ?l&%cxgqab ﬁal %ﬁq%tg??rbelrg 3, i8¢ S0 g |n|stered
t agifedt Idast ddé@dﬂﬂkfndzllafgént(sﬁ@c’&dtfdmat an mhfiviriat age@t tear get

S Rpsdob Bl R b, SRR NS ARG Pt o o HOV
t hadlymenase; feinbibitoi affanpther tatget initbe HEV liEcyqiss an ﬂ\gtnmbﬁor an

I—'I_}k\Ymh[mbPén cgnsl-'l%\y‘gﬂbﬁ&s'%m' olRRiIPLIPIaents are provided in the

non- nuc tors fpr ot ease inhibitors
f Uaefipifionsmisgcipn abaveoBpeqificatieiaaed eXARRIAS & sEch %qefﬁs qig\jsted
i nhiRi-tors: agents that inhibit HBV viral DNA

ynerase or, an agent that lS 30 an HBV vacci ne.

po
Th's @ntiyiral agepisaliayfigr @M?R1PABE: conbi ned with the

COdTP Qh#ﬂﬂr%n@fdutaltbrﬁ agéntenldse hinteofeconsatiass |bintsirfiegine or pegylated
pharﬂr(ra “%03 dosage form Alternatively these

addi ents may be separately administered to

t he pmwempm&aparrmlmtbrsa mul ti pl e dosage form for

exan‘p*hg{ iphi gbr? 9f fl"ﬁl?-'lé P%Qraggqfukl'eeﬁé’é oY R IF8Me |i?ﬁi\lbltors

adm I? rior ) concurrentl Y

i £ h anahitot bimoligr thaet e oM HaeYas gt b B IAsam aeFted

for mﬁjoﬁn. f\lbé hefasé, HA® NS2/3 protease and internal ribosome entry site (IRES)
or an agent that interferes with the function of an NS5A protein;

= HIV inhibitors: nucleoside inhibitors, non-nucleoside inhibitors, protease inhibitors,
fusion inhibitors or integrase inhibitors; or

= HBV inhibitors: agents that inhibit HBV viral DNA polymerase or an agent that is
an HBV vaccine. .

These additional agents may be combined with the compounds of this invention to create

a single pharmaceutical dosage form. Alternatively these additional agents may be

separately administered to the patient as part of a multiple dosage form, for example,

using a kit. Such additjonal agents may be administered to the patient prior to,

concurrently with, or following the administration of a compound of formula (I), or a
18



WD 2005/ 080388 PCT/ CA2005/ 000208 pharmaceutically
acceptable salt or ester thereof. As used herein, the

W eoos8w3seat nent " neans the adm ni strati on of BCT/CA2005/000208

conmpound or conposition according to the present
invention to alleviate or elimnate synptons of 5 the
hepatitis C di sease and/or to reduce viral load in a
patient. As used herein, the term"prevention" neans
the administration of a conpound or conposition
accordin

to th t f
CAesrmaer el crsRn et o S HDe or o (he appear ance

_of synptons of the di sease, and/or prior to the 10

10

16

20

25

cé o i sease and( ¢
pcwmtlomaecwmw thfe oraseaiByagN tnalisvpier & "P@@@ Yympfpms 0

hﬁ e c du%’éé%feeafne)%dtoer@’e@é@ VieNbad i gaentst at ed

erw se, all groups and substituents, including but
not limted to Rl, 15 R2, R3, R4, R5, R6, R, RS, R9,

gﬁggtd relﬂf Fg Rsemd réé‘ﬁehff" ﬂéﬁﬁs Bleapthinistratibh 8f/§6(§mbcmhd or

RAQ us&@ RereitoBe té?NI‘pi%\@ntRs\n” &eamﬂeiﬂdhumétaﬂm ofrﬁecompound or

definitions a ned he

| ROPResItqm a]ca%awa ?o {hﬁ epr%sreg¥ '%\rl gFI %é%begggsndéﬁéﬁhé‘ ﬁfdhﬁiéjal to the
andu§mhsabfotemetaspmmmechf sgmptomsief thei dinpape; |a@ﬁloap@or to the

d = [

Cgﬁ%gt T the \ﬁ:l?l é?)}(éjgp s dré\}éﬂg%b%%é“é?gﬂe o?ﬁfm toms of the
R¥8iseRsa arRBOrFm pmsc{elqtlﬂag V|ruA|f|[ogr nghl@g;ﬁ@}ecttb'ﬁ lqul%\?ém plsﬂd
conprises conpounds of the formula lb: R- 9 Ro NRa

NRZ/ I HN\ RS NRs/ 3 R/ RRs (Ib) Ril:
Preferred embodiments

Unless stated otherwise, all groups and substituents, including but not limited to R?,
RZ R R*, R’ R®, R’, R%, R%, R", R, R®, R"", R"? A, B, and Het, have the
definitions as defined hereinbefore and hereinafter. In the following, the preferred
embodiments, groups and substituents according to this invention are described.‘

Core:
This invention comprises compounds of the formula la:

R}
I R*
N

R (i)

Alternatively, this invention comprises compounds of the formula Ib:

|
K R’ (b

4

R:

According to a preferred embodiment of this invention R' is selected from the group
consisting of H, methyl and ethyl.

More preferably, R* is methyl.

19



25 According to a preferred enbodi nent of this
invention RlL is selected fromthe group consisting of

woRo0sesd3gs and ethyl. More preferably, Rl is nmetTigh2003800208

10

WD 2005/ 080388 PCT/ CA2005/ 000208 R2 Preferably R2 is
sel ected from hal ogen, cyano, (Cl-4)alkyl,

(C2-4)al kenyl, (C2-4)al kynyl, (C3-6)cycloalkyl,
phenyl and Het selected fromthe group of formulas: N

N-N b bls SS\%\ \ b/OOs s, , ees "ZZZ N N-LN
~NINNNI Nl /- N/ SHHN\V N NINON\ I\
IB.—I I 11/ NN NOSNMN (N/1 HN/ 11 and

V\Améfenamyﬁu |ds¢1hﬁeq1froramdlobm cyar®, (Drsdddiof. i(Cudalenyt, (Cz4)alkynyl,
d
hz%')wc%f%wwﬁﬁ b%%?ﬂeré’%ﬁ%ﬁhﬁf%g@ge?aﬂﬁ@sgﬁ B

, cyano nethyl et hyl, propyl thylet
eth ethen , rop phénym
and seieéted Iass
b/s 0 89

66@*

h\D

HN; ; :
_ Y
,and

wherein said phenyl and Het are unsubstituted or substituted with R*' wherein R¥ is

as defined herein.

More preferably, R? is selected from Br, Cl, cyano, methyl, ethyl, propyl, 1-methylethyl,
ethenyl, 1-methylethenyl, ethynyl, cyclopropyl, phenyl and Het selected from the

group of formulas:
= = / \ N_T
D DD DD \Q su g

h b é fj i >
B




\'I NNN" NININ1IS HHNJ\/ N ~N IN&O NNO S
NNO_/ S N 20 WO 2005/ 080388 PCT/ CA2005/ 000208 )nN

wOR(¢05/080388 11 and wherein said phenyl and Het BECECA2005/000208

10

15

20

25

30

unsubstituted or substituted with R21, wherein R21 is
as defined herein. 5 R21: Preferably, R21 is 1, 2 or 3

substituents each i ndependently selected from . - 1
to 3 substituents each independently sel ected from
hal ogen; and - | to 2 -substituents each i ndependently
sel ected from a) hydroxy, (Cl-,)alkyl or
(Cl 4)alkoxy erein said al kyl and al koxy are each
£ tituted with one, two or three
4 -NR N2RN1 wherein RNl is selected

yl, -CO (C1.3)al kyl,
-CO O (Cla“§) al kyl ‘and Het; wherein the al kyl portions
ofwherssd plﬁéﬁydar(dﬂetfb)'ahkgdbstltut@d)o( GihsBiutedkwith RAnwherein R

al kyl--are optionally substituted with one,
®6d8wmgﬁF@% 'substituents 15 sel ected from hal ogen and

(Cl_6) al koxy; and wherein said Het is a 5- or 6-
rrsiered nonocycl i ¢ saturated, unsaturat ed or aromatic
h rocycle having | or 2 heIeroatons

i rmefpmbtyenf‘ngmszaore'tstmtmemwwh Iod%nead@ﬂyeﬁ%lfcwrorfs H

or_14&3: g%&ltM'tse oggg%%le&@@fr&hrhaB@gn amd RNL are

each in endent % cted fromH 20 and
(cﬂ tgjzauhyltuenéﬁw@la jindgpendspie PRIPHeS P Het is a 5- or

het e oag&@xmgggmwl bﬁ(dl?:g%%f l)o\mleﬁsumeaécu grgylgand a&ﬁ@y gr% each
5" oy axpraePapSERT P Bl & BRL3EER FORALN < ca
r}gepenpjam“ywﬁ@{amct ed f r om 25 - 1 to 2 substituents

:ﬁghblr ndﬁ% Pecped f¥or’r? Ell FC% )eaH(yIf rc9c5” ((fJ BJacflUI NEo- 6'&3 r)é\lﬂﬁe and Het;
whereln the alkyl portions of each of said (Cys)alkyl, -CO-(C1.3)alkyl, and
-CO-0-(C+.5)alkyl are optionally substituted with one, two or three substituents
selected from halogen and (C1.6)alkoxy; and wherein said Het is a 5- or 6-
membered monocyclic saturated, unsaturated or aromatic heterocycle having

1 or 2 heteroatoms, each independently selected from N, O and S; and
RN? is H or (C.3)alkyl; ,

c) "CONRMRM wherein RN? and R" are each independently selected from H
and (Cy.s)alkyl; and
d) Het, wherein said Het is a 5- or 8-membered monocyclic heterocycle having 1,

2 or 3 heteroatoms, each independently selected from N, O and S.

More preferably, R?'is 1, 2 or 3 substituents each independently selected from:

- 1 to 2 substituents each independently selected from fluorine, chlorine and bromine;

and

- 1 to 2 substituents each independently selected from:

a) hydroxy, methyl, ethyi, propS/l, 1-methylethyl, methoxy, ethoxy, propoxy or
1-methylethoxy; wherein said methyl, ethyl, propyl, 1-methylethyl, methoxy,
ethoxy, propoxy and 1-methylethoxy are each optionally substituted with one,
two or three halogen atoms; |

b) -N(CHa)2 or -NHRM" wherein
21



and - | to 2 substituents each independently sel ected
from a) hydroxy, nethyl, ethyl, propyl,

wdazevensnBet hyl , net hoxy, ethoxy, propoxy or PCT/CA2005/000208

10

15

1- net hyl et hoxy; wherein said nmethyl, ethyl, propyl,
1-met hyl et hyl, methoxy, 30 ethoxy, propoxy and
1- met hyl et hoxy are each optionally substituted with
one, two or three halogen atonms; b) -N(CH3)2 or
-NHRN1 wherein 21 WD 2005/080388 PCT/ CA2005/ 000208

RNI is selected fro t ,

1- et hRF e Fipcted W@@et@f e@i(y Ms‘“%‘@f'g‘ﬁ%' O 2-

4- pyrlhg |dy|hxadlwrcﬁjll an$&4p¢rldmt hyl , Iet hyl, propyl and

1- nmet et hy a opt |

one, S5 B %thgl %EY' Bﬂg@hge *‘&ﬁ% a?ég%néi% ol&ihrllly
and 5 ( GLbSirabkwitly pnes fwe @ohr@suaawuents selesfed fgm | halogen and
4- pyr|dyl %mg%&ln1dlnyl 2-furyl, 1-pyrrolyl and

1- nDrphoI Ch heref ore preferably, R2 is sel ected

f cbm BrGOMH;; ab§ano, nethyl, ethyl, propyl, 1- 10

hyl at L by tang |l lehoehyll
T By g B v st

, , es e/ \'\'\' NH HzZN HN~T/O N / NHz O NHz | \ \
F Thefefork prefdrably,\R¥is Feléctéd fromilr &l cyano FméhylFethy propylel-s

i esss FOFF
methylethyl, cyclopropyl, ethenyl, 1-methylethenyl, ethynyl,

Y e alapt e At NN

22



F\F\ FFOA FFO-FOH O\ FO O/<N\/ di NNN/
pSct SScl sJ 15~N/ Sg HN SIN-~aNHNHOH
W@20d5M8038§ C ~~ 011 N , , ~er e e ~ 22 WO PCT/CA2005/000208
2005/ 080388 PCT/ CA2005/000208 NN s HH/ N N &H -/
N/ N\l 1 NizN~T\VIN"V\INof "/ \ 01N

CC FNHiz OCRIEONT /111 [ F/ G/ OHON NN
' NV NVYINVYVINVININOH A d /I INNI /|
F/ I NFI M NH2NC NF\ " NC '"6N N- NN NN
NNNN /N/ / LNCL N, N\ I \' I NFBr C, W N)n\
N N &X N / Il O I / p-- SSz

N, LN
” CNj ~NH Nz/ N 1IN \
J& (L AN
S

Z 7
/ /N s—li S—(
$ s " H
z IN ~2 IN = IN = IN
7\ 72\ A\ N
= N=/N _ W _ /N, x x X N, ™ oH

= =
= A~ AN 7 N D |
f\' | [ | \ \ =
x S \ A 0\ g IN
| Cl F oF, F o<

Q0
and .

More preferably, R? is selected from cyclopropyl, ethenyl, 1-methylethenyl,

@ @lér@ @T A @©©© ©
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HN1T NHN/ - ~ N and More preferably, R2 is
sel ected from cycl opropyl, ethenyl, 1-nethylethenyl, I

wW@2008/080388/ | \ I N\ I V1 \ \'\' 101\ | "PeI/EAR2B5000208
NH2 0 23 WO 2005/ 080388 PCT/ CA2005/ 000208 NH, H 2 /
\\V\V\VFHN\VF\VFO FF FF,\'S FVIFS OO
O/\V SV \V /Y I N OLNINF_N INNGNI IN\V I \ |
O-1 ONH2 I C FCF3 FNN FOINFFNI/I\ /
&()—|/I/~I NH2\N\Na\NN NFBr NNILN/ |
1\ I\I~N\Nr J O HN O and C ,and
r sel ec fo N N

Even rmre p eferably ) cte
lF F’
F F . . , . <
',' e '/’ ,/ /\ I
Y e @/\ O D L3 T3
O\ 0\ O / (o) , S , S , | , ,

5

Even more preferably, R? is selected from:

Z N
R} b n ReYeo i
8
i* a3 w ?
, and’

10

Most preferably, R? is selected from:

,and ¢

24



S/ NV I\ o\
I

S/ bNWCOF ON "N/ F\ ~\ 1 ~N
\' 0 VI N\ B

I
NBr CI Nv O--/ and 10 Mbst

wpe@beseis y, R2 is selected from N N NN N~N /PCT/ACAR005/000208

\'\1 o\ \ d FBr and CI 24 WO 2005/ 080388
PCT/ CA2005/ 000208 R3: Preferably, R3 is cyclopentyl,
or cycl ohexyl, each being optionally substituted wt h
one or two fluorine atoms. 5 More preferably, R3 is
cycl opentyl orcyclohexyl. R4 and R: Preferably R4 is
H Qr hal ogen and R7 is H Mre preferably, R4 is H or
nd R7 is H 10 Most preferably, R4 and R7 are
betdterbbly R% ig BgbidRENtyProe bdiatiakyl, eah deinf) oRBonaly sygstifuted with one

‘sel ect d from a) (C2-4)al kenyl substituted with COOH

10

15

20

25

30

QY& ein RN is selected 1°5 from H and
(Cl_3) al kyI , said al kenyl being optionally further

sybst it utad Wit on bt i tuents each
[ wgoipéﬁgée%%’y sefﬁ' ?S’ﬂ”" ?Clplls%) al kyl and hal ogen;
b) phenyl or Het, each being optionally substituted

Wigsh) . qipe. or two substltuents each independently
S(gimvd‘from i oxp, COOH, 20 ii. (CL.3)alkyl

opﬁrefgmyl%/I%U@shalpa%'éan%t'ﬁ'“bhenw or - N(RN2) RNL,

r@hﬂefé?&[)l g HRNE | ah@RERH Independently sel ect ed

fro al.kyl or RN an
Most preferably, R an%:l R’ a¥e both H. d

R® and R®:

Preferably, one of R® and R® is selected from:

a) (Cs)alkenyl substituted with COOH or CONHR™!, wherein R" is selected
from H and (C+.s)alkyl, said alkenyl being optionally further substituted with one
or two substituents each independently selected from (Cqs)alkyl and halogen;

b) phenyl or Het, each being optionally substituted with one or two substituents
each independently selected from:

i. —OH oxo, COOH; :

i (C1 »)alkyl optionally substituted wnth phenyl or -N(R")RY, wherein R"
and RM? are each independently selected from H and (C4-5)alkyl or R™ and
RM are linked, together with the N atom to which they are attached, to form
a 5- or 6-membered monocyclic, saturated, unsaturated or aromatic N-
containing heterocycle, optionally having additionally one or two
heteroatoms each independently selected from N, O and S; and

ii. —N(RM)RN': wherein R' is selected from H, (C1.s)alkyl and -CO(C.z)alkyl
and RM? is H or (Cqs)alkyl;

wherein Het is a 5- or 6-membered monocyclic saturated, unsaturated or

aromatic heterocycle having from 1 to 3 heteroatoms, each independently
selected from O, N and S; and

c) COOH;

and the other of R® and R® is selected from H, NHR™, (C..s)alkyl, and (Cs.s)alkoxy,

wherein RM is selected from H and -CO-O-~(C+.¢)alkyl.

25



RN2 are |inked, together wwth the N atomto which they
are attached, to form a 5- or 6-nenbered nonocyclic,

WG 2008/0813881; unsaturated or aromatic N cont ai NPEIYCA2005/000208
het erocycl e, optionally having additionally one or two
25 heteroatons each independently selected fromN, O
and S; and iii. -N(RN2)RN ; wherein RN is selected
fromH (Cl_3)al kyl and -CQO(Cl.3)alkyl and RN2 is H
or (Cl_3)alkyl; wherein Het is a 5- or 6-menbered
rmnoc cI i c satur d sat ur.at aromatic

@fﬁc“[’@' 1?86 ©° E%g?'}do#mmi spigetgd ﬁSE"er oat ons, each
i a;iepe(tdzgmueyiyl BBstiebewite GOQTbon-ESOMHa A0l SBtioaaly fgyther
, O- [ t en;
NHRN | S‘%i{”g") 5 &‘y‘f%e °gfﬁ"‘é§%'f?%ﬂg5 Big Sb'%d%& lff&ﬁ’ér@g?)élkgmﬁ?{ "2
sel ecteddfromH and -CO O (CL_ 6)a| kyI 25 WO
5/ 0 / WiresrRidritwo emsstiftfents

5 R andPR oy 2 T SR ERa BTy shegR s e
subst i eaclrelddwenﬁertd@@ﬁieéiedfremm and optionally
furtheg _sypshbicde; with one or two substituents
sel ected from (Cl-3)al kyl and hal ogen; and 5 b) .
phenyl or Het, each being optionally substituted\with
one or tvvo substituents each i ndependently sel ecim/éh
from i cHak@optiokaMsubshititedWwith pheh@1-18)CH;Jeyor

optiona_!l tute henyl, -N(CH3)2, or and
0. - ’%)za‘ﬂdm‘kﬁ&%tm 10 wherein Het is
10 sel e@hedinfHeams sdmtddiramitresormulad: N~ NO N QN\ N/ ~N
\' N ~NNNJ NNN\ SHHHH--\ NN N..OH; and,.. NN-

Nandl §QOH>\ N/ h %

N N // N

\
’ ’

; and

N N
~AT , NH. and

I LS

™y NN NN N

N ”\) \) and K/
C) COOH;

and the other of R® and R® is selected from‘H, methyl, methoxy, ethoxy, -NH; and

15 -NHCO-OCH(CHa)a.

Even more preferably, one of R® and R® is selected from:

a) _CH=CH-COOH or -CH=CH-CONH,, each optionally substituted with one or
two substituents selected from methyl, ethyl and fluoro; and

20 b) phenyl optionally substituted with NH, or

Het optionally substituted with one or two substituents each independently
selected from:
i. —OH, oxo, COOH;
i. methyl or ethyl, each optionally substituted with phenyl, —N(CH3)2, or

25
iii. -NHa, —N(CHas)2 and -NHCOCHS;;
wherein Het is selected from the formulas:
26



and the other of R5 and R6 is selected fromH, nethyl,

met hoxy, ethoxy, -NH2 and 15 -NHCO OCH(CH3) 2. Even
woreros/ogn3ed er abl y, one of R5 and R6 is sel ect edPET/0n2008/00208

- CH=CH COON or -CH=CH CONH2i each optionally

substituted with one or two substituents selected

fromnethyl, ethyl and fluoro; and 20 b) phenyl

optionally substituted with NH2 or Het optionally

substituted with one or two substituents each

mdependently selected from i. -OH oxo,..

met hy t hy each opt onal kg subs i tut W t h
pheny N?%B }\o onjloand 2 i
3¢l ect Nf r

26 V‘D 20057‘08’03 ’PCT/ CA2005/ 000208" - - LR

N / o\ \/\\/ ~NC NNi \ \' N S~
N~H H-A N> "\NQ‘;! I NW/N1T / NN%and and -
@% ther 5 and R6 is selected from

H rre\tﬁyj Ky andt ho "ameP and 5
@—(lg )2 Yet nore preferably, one of RS and R6
| ected from-000H, CH, C COON cooH F COON c

NEQthe hor-orRRIaNE R iSssetoeid from B, TRESK, Relonv@tigxs NklzéwI

5\ I N [NGeoENAME N . HO AN NININ N

Yet more preferably, one of R® and R® is selected from ~COOH,

\ LY 1

COOH | COOH  HooC cooH | COOH CONHz , R,
/0 t\ %\N 2/\)\ N N / 70 N i
= COOH | S* S OJH\ Q'\N, /N OH, N\NJ, N\'I:]l/go’ / " o,
“‘"j b H
>\ >/\ \N <\ } N @N N \N J 4 \
N\/i N /R 74 Lf <__> d C \ ~ _ \Q( \N N
10 " NHZ H 0; ' N/ ] \ ’ 1 \Njy NHZ’ }\' ] NHz, N§/ 1 Nsz

and the other of R® and R® is selected from H, methyl, methoxy, ethoxy, -NH, and
-NHCO-OCH(CHs)..

!
15  Most preferably, one of R® and R® is coon gr € €00 and the other of R® and R®
is H.
Alternatively most preferably, one of R® and R® is selected from:

27



(\W 11 J~6 N2 \N.\NHHO HEN\N NHZ NH2 10 z N N
N N\\, u NH2 , and and the other of R5 and R6 is

w@edososwes from H, net hyl, nmethoxy, ethoxy, -NHRCEOA2005/000208

10

15

20

- NHCO- OCH(CH3) 2. 15 Mpst preferably, one of RS and R
6i s COON or H3C COON, and the other of Rand R6 is H
Alternatively nost preferably, one of R5 and R6 is
selected from 27 WD 2005/ 080388 PCT/ CA2005/ 000208
-mo- ---s ---- ---- ---- oo NN /1 N~-0 NXOS (\/\N
N "~ NV NIVNN\V i \NS-NHZ OH R NH, HOH14H NH,

) /<N and "NH2; and th " ot hef{ of antk R6 i 3 H. 5\
Pr r abl, R8 ted §€ k r\ NN
ﬁQcyc\ ;‘ngandr |k§+ (CI¥3) ar( |,\\

mherewﬁ the TCl”S)%IkyI s 6ptqonﬁl1y substlfuteaxm
(Cl1- 3)al koxy or fromone to three fluoro atons. Mre
prefe ly, R8 -is selected fromnethyl, ethyl,

prop f % 1- nethylethyl 2 10 met hyl propyl,

3- met hy | but clopropylnethyl
2afyor Ged 1|e ’H'?GI ﬁ r oet hyl ~and

2- met hoxyet hyl .
R
Preferably, R® is selected from (Ci.s)alkyl, (C4.s)cycloalkyi, and
(Cs4)cycloalkyl-(Cq.s)alkyl, wherein the (C+.s)alkyl is optionally substituted with
(C1-s)alkoxy or from one to three fluoro atoms.

More preferably, R® is selected from methyl, ethyl, propyl, 1-methylethyl, 2-
methylpropyl, 3-methylbutyl, cyclobutyl, cyclopropylmethyl, 2-fluoroethyl, 2,2,2-
trifluoroethyl and 2-methoxyethyl.

Most preferably R® is methyl.

R® and R": |

Preferably, R® and R are each independently selected from (C+.s)alkyl or R® and R"®
are linked, together with the C atom to which they are attached, to form
(Ca.s)cycloalkyl, (Cs.s)cycloalkeny! or a 5- or 8-membered monocyclic
heterocycle having from 1 to 2 heteroatoms each independently selected from
O and'N; wherein said cycloalkyl, cycloalkenyl or heterocycle is each

* optionally substituted with (C+.s)alkyl. R

9

R R1 0

More preferably, the group % is selected from:

2 R X Q Q&é

28



Most preferably R8 is nethyl. 15 RO andR1O0:
Preferably, RO and R10 are each i ndependently sel ected
w0 e@a0$038s 3) al kyl or RO and R10 are |inked, tPOECA2105/000208
with the Catomto which they are attached, to form
(C3-6)cycl oal kyl, (C5-6)cycl oal kenyl or a 5- or
6- menber ed nonocyclic heterocycle having froml to 2
het er oat ons each i ndependently selected from 20 0O
and- N, wherein said cycloal kyl, cycl oal kenyl or
heterocycle is each optionally substituted with
(Cl.4)a Nt RO R10 More preferably, the group is
selectedq fgom ~N~ - OO 1<71 and 28 WO 2005/ 080388
PCT/ CA2( 000208 NH Rs Ras Even nore preferably, the
group i S sélected from -N H3CCH3 , and Rs Rao Most
preferably, the group is Enconpassed within the scope
of the present invention are conpounds of fornula I

RROROROR: ANi | BRpRs BRs/ R3IR7 Rs (I)
10 wherein: either A or | N and the other Bor Ais
C.Eveherose preferably, theegrmeen %t wo @ sglenigd from:

e
/'_N
f;Zi :}<§ ]hi><fH3 é;;}
A ;0 cand .

Most preferably, the group K is

Encompassed within the scope of the present invention are compounds of formula I:

10  wherein:
either A or B is N and the other B or A is C, wherein ----- between two C-atoms

represents a double bond and ----- between a C-atom and a N-atom represents a
single bond;
R' is H or (Cg)alkyl;
15 RZis halogen, aryl or Het; said aryl and Het being optionally substituted with R
wherein R?! is one, two or three substituents each independently selected from
—OH, -CN, -N(R¥)RM, halogen, (C1.s)alkyl, (C1.6)alkoxy, (C.¢)alkylthio, Het
and -CO-N(R")RY;
wherein said alkyl, alkoxy and alkylthio are each optionally substituted
20 ' with one, two or three halogen atoms;
R? is (Cs.)cycloalkyl, optionally substituted with from one to four halogen atoms;

R* and R’ are each independently selected from H, (C..s)alkyl, (C4.6)alkoxy,
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represents a double bond and ----- bet ween a C atom
and a NNatomrepresents a single bond; R is Hor

w@ abs503@Bkyl ; 15 R2 is hal ogen, aryl or Het; sBCTCarook/000208

and Het being optionally substituted with R21;
wherein R21 is one, two or three substituents each
i ndependently selected from -0OH, -CN, -NRN2)RN ,

hal ogen, (C1.6)al kyl, (Cl.6)al koxy, (CL.6)alkylthio,

10

15

20
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Het and -CO N(RN2) RN'; wherein said al kyl, al koxy and

o oSSR SHB5 b e not

(che 69 Ri/@{dtm‘i i gélectep from OO, OMNRHR'E dehant (GrHkepye

to,f " " .
i 0 &8%31{15!8‘2{@%%@@5&' a{wa R raom iy té('_n{%c_;tﬁf eforﬁxﬁéﬁ{between R and R
(Glle @éml dpﬁw}ally 20bsHiDte00is RYD388 PCT/ CA2005/ 000208

(C1_6)al é‘)“' ﬁ“? on%gqt@'é‘é@ub&&@n@éacg lndegerll__czjéantly selected from

- N( (CL. one
S61 Gt e faom-GOOH, -NEBRFRIG) KR R ons T logen

(%%dﬁietaé KEF @’Rﬂs Qef cfdtiron @&%})@lkbﬁ 1e)aﬂd&Qy Ws)é’lkylthlo

erocyc e be t ween and are each
opandcbhia ¥RMsubstituted with R50; 5 vvherel n R50 is one,

t‘ﬁ‘.@(%té%'i@fg?% El'oél 3 fC. E\él&ﬂi@@ﬁg}& tly sel ect ed

from RN2) R N

and halvdgeain Saﬂhé'kvlh@/C@?Wé'rarchyﬂBa'M@"‘Nbarfe?a '\'%Z?P%é’

from Hg,6&l16d RlitkBhe, tv(/&&r th)eal Jubstituentsdadh)isddpghddnitlp selected

and N( RN2 RN1;, RS |s WL@,’J l%%lt . C3. 7) cycl oal kyl or

(C3.7) 5598] hekedep) (Q@f )%1? 16 erein said al kyl,

gm;l a?ﬂltm breasa@h W@b@&!ehw setddiad fram €Capmityl; opR? enciRI%are linked
ubstitu t h

i ndepeﬁ%‘%ﬂ?rw 'tbéhee@taéoﬂn %ADW%Ch tttqa}r' ggeeaﬁnggiéélwéga% ECS 72& EIoaIkyl

( C1. 6) atkybyduiatikeny®or ard 5RL06-membesasthaterdeysiataying|fipm 1to 3

sel oot G T8t ELhabdsHhon/seBUBRAnTE N e &1 niced

togeth mto are attached,
to for mhessn sandwmmwcloalt@y( wehregyele@a? RaFyeptigpally

4-, 5- &5Stﬁuggmﬁr@%Merocycle having from1l to 3

h t t h d |
S Rl paleaiec B0 o yeisimlih s YO R B emprORRIHC ek
?g‘fﬁ‘j §t§YEJll§f |, 8E6- cﬁlﬁﬁg aq?t aff@ét y substituted with
g s sele
(C3.7) c\yfﬁr@maﬂyf said @iéy'?)‘g;‘i)ﬁ‘ﬁ%?é*fyﬁﬁ OpH t‘%ﬁéf‘@ﬁﬁbﬁ o | With,oe, two or
CO- ( Cl. h)eal JupbtituerfS e don (fepbndenkly lse!aa:‘teld frhalogen, (Cr.e)alkoxy and

(C16)alkylthio; and
R“2is H or (Cys)alkyl, or
R™ and RM may be linked, together with the N atom to which they are attached, to
form a 4-, 5-, 6- or 7-membered saturated or unsaturated N-containing hetefocycle or
a 8-, 9-, 10- or 11-membered N-containing heterobicycle, each having additionally
from 1 to 3 heteroatoms each independently selected from O, N, and S;
wherein the heterocycle or heterobicycle formed by R"? and RM is optionally
substituted with one, two or three substituents each independently selected
from halogen, (C1.)alkyl, (C1.c)alkoxy and (Css)alkylthio;
wherein Het is defined as é 4-, 5-, 6- or 7-membered heterocycle having 1 to 4
heteroatoms each independently selected from O, N and S, which may be saturated,
unsaturated or aromatic, or a 8-, 9-, 10- or 11-membered heterobicycle having 110 5
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wherein all of said alkyl and cycloal kyl is optionally
substituted with one, two or three substituents each

w0 pabepgassent |y sel ected from hal ogen, (CL. 6) al ROKRZA20068/000208
(Cl_6)al kylthio; and RN2 is H or (CL.6)al kyl, or 25
RN2 and RN1 rmay be |inked, together with the N atomto
whi ch they are attached, to forma 4-, 5-, 6- or
7-menbered saturated or unsaturated N containing
heterocycle or a 8-, 9-, 10- or 11 nenbered
N- cont ai ni n heteroblcycl
F heRoRtrD Wit ps e e SR A R RS, which
f rab8e safNrated) dinSatuksitest ariarorbatis; het er ocycl e or
heterqfh%%% e formed by RN2 and RN1 is optionally 30
sdb3r? h ‘'wWith one, two or three substituents each
independently sel ected from hal ogen, (Cl_6)al kyl,

5 gt])rjﬁﬂg@ée@mhlh% @oﬁe |6V’Jhé Br&dentihesneibm aid&tomp‘bunds of

|ne menber ed heterocycl e
h&vmﬁg|U”ﬁ@”@”“ﬁ@ﬂ@?8ﬁmﬁﬁéaQHEhWh%BQpendentIy sel ect ed

f o éelec’t\‘a(ﬁﬂﬂn ﬁne Q%Bu;%bnﬁ'ﬂﬁndﬂcﬂ Hs meﬂmwtaml ethylunsat ur at ed

or_.ar onat I C 1

P i3 SRS Ralpset OYao G- 4 (IR b sy,

PG/ SARRARYIORRH)Band WéterRata MBMthe youprof fossiabl e, each
i ndependent |y selected fromO, N and S, which may be

saturated, unsaturatedor aropati c saf her eof .
5 enc ass i thi \the 27:%§ Ny
inventyon ar nds f fo K pa? uI aK)

10 of th‘eform‘ilala or il b, Swher ei n- ’R” is selected ’from ’

the group consistj.ng of,. H, thyl ..and et-pyl ; is-
sel.ected krom hal gen cyano (Cl /I:

(C2- Ike R

phemlyl and ct d <

bo, NiN:N sH-c/> 10~- S 8 10
HN\/ N ~N~O|o§_SNNI_ I\

sies
i |

wherein said phenyl and Het are unsubstituted or substituted with R*' wherein R* is

15 1, 2 or 3 substituents each independently selected from:
-1, 2 or 3 substituents each independently selected from halogen; and
- 1 or 2 substituents each independently selected from:
a) hydroxy, (Cs4)alkyl or (Cy.4)alkoxy; wherein said alkyl and alkoxy are each
optionally substituted with one, two or three halogen atoms;
20 b) -NR¥RM! wherein
RM js selected from H, (C1.s)alkyl, -CO-(Cy.s)alkyl, -CO-O-(C4.5)alky! and Het;
wherein the alkyl portions of each of said (C+.s)alkyl, -CO-(C1.3)alkyl, and
-CO-0-(C1.3)alkyl are optionally substituted with one, two or three substituents

selected from halogen and (C4.¢)alkoxy; and wherein said Het is a 5- or 6-
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ONZ HN I , and wherein said phenyl and Het are
unsubstituted or substituted with R21, wherein R21 is

wa200%/08@80r 3 substituents each independent|y BEl/€atma000208
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from - 1, 2 or 3 substituents each independently
selected from hal ogen; and - 1 or 2 substituents each
i ndependently selected from a) hydroxy, (Cl.4)alkyl
or (Cl-4)al koxy; wherein said al kyl and al koxy are
each optionally substituted with one, two or three

B e
- CO O { 62 Biatdaydmseech indépendudtlyrselentetllimalNk@land S; and

portio said (C1-3)al kyl, -CO (C1l-3)alkyl,

and %O&(%?BSQ%‘Q are optionally substituted wt h

oge, t vEONRN2RAY, emeeau’os'le and R sre emeh nctependentinsdledteshiem H

and (Cl- cgggg kg&%acﬁand wherein said Het is a 5- or 6 31

WO 20087 )§ CA2005/ 000208 nenber ed nonocyclic

sal) ur aHet) whareiresaid Hetig ad- onf-oremberechpraayelirdieteragysiedyving 1.

1 or 2
or 2%?%%%?&&?% Bl mdéﬁ%?%?@é‘s%gc{e\ﬂ ffofd RCOMdTs: om

aﬁmmpentng@@mxv&\@a@rﬂwm"yaP%St'&é%WF%%epf@rf%ﬁ‘HPVe
sel ect %ﬂ)nf omH 5 and (Cl1_3)alkyl; and d) Het,

wherein sai d Het i S a 5- or 6- merrbered rmnocycl iC
hé%“esti@ybaleg%and@ i$H; 2 or 3 heteroatoms, each

"b%léra?ﬁdsmm.s%siea;éaﬁ@n{rom N, 0 and S; ”Rs i s {

cycl open or cycl.ohe a &t

wi@h oﬁ@zg%kefrmﬁ“ T'th?ldl"%tQ C%@%ﬁfseg 4V‘f% ?—ﬁjgr 5 SHb6E
hal ogefroad afid (G5 dikyl, sarealiehylReingrogtitiGally furthet subistitdted with one

EEJQIITRN?” tvé%%}béf tHe& ¥?hslng%setgg%n%&%g!fe\réfgpnl?rﬁq@(;_s)grkyl and halogen;

(@. 3) Phlsyyl or Hed, da@H !kfe'mg/bptbeallygsubﬁttulte%allﬂh pné or weesubstituents
substi t ut ed vvlth .Substituents each
i ndeperfaShINTS p%"gle 'a -3)al kyl and hal ogen;

15 b) pherAyH, oo, Gl@lOH each be| ng optionally substituted
W th one g{ é)taYWl g‘d’flg%_I'Iytsldﬁﬁﬁlﬁed @mbhéﬁﬂ?mﬂmmm)’wherem RV

sel ect ed 3) a ), N
opt i onal | gnasR¥are eacheindenentenibisaiprted froyl BRG {(rstalkyl or R™ and

wher ein R’g"z %?ﬂgxéal\%g@fh@r \ﬁﬁﬂﬂe wtsma darh Itb'eySeeé a@adEd, to form
fromH ana 5- or 6- membered monocycllc saturated unsaturated or aromatic N-
containing heterocycle, optionally having additionally one or two
heteroatoms each independently selected from N, O and S; and
iii. ~N(R¥)RM': wherein R" is selected from H, (C1.s)alkyl and -CO(Cy.z)alkyl
and RM is H or (Cy.5)alkyl;
wherein Het is a 5- or 6-membered monocyclic saturated, unsaturated or
aromatic heterocycle having from 1 to 3 heteroatoms, each independently
selected from O, N and S; and
C) COOH,;
and the other of R® and R® is selected from H, NHRM, (C1.a)alkyl, and (Ci.5)alkoxy,
wherein RV is selected from H and -CO-O-(C1.¢)alkyl;
R® is selected from (C.s)alkyl, (Css)cycloalkyl, and (Cs.4)cycloalkyl-(C+.s)alkyl, wherein
the (C+.s)alkyl is optionally substituted with (C4.s)alkoxy or from one to three fluoro

atoms; and
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20 RN2 are |inked, together with the N atomto which
they are attached, to forma 5- or 6-nenbered

wWOorRwenysBs ¢, saturated, unsaturated or aronmati BCTMCA2005/000208
cont ai ni ng heterocycle, optionally having additionally
one or two heteroatons each independently sel.ected
fromN O and S; and iii. -N(RN2)R'"; wherein RNl is
selected fromH, (d-3)alkyl and -CQ(CL. 3)al kyl 25
and RN2 is Hor (ClL_3)al kyl; wherein Het is a 5- or

6- menber ed nonocyclic saturat S r at gel 0
aRdeed RC %@@d@%ﬁ@ﬁ@dq@v ﬁﬁ'@ctffs g’ﬁﬁnlﬁe Sl e RepBLRG ae nked,
eac hoéeg}g@mnm layom ﬁﬂbtﬁ?«t tggy fireCtathed\tcafioon & emyglloelyyl
an her. o rom
H, NQMVC'O@%?”Q%? yPr & Eﬁa’bﬁi‘:’%q?} R%ycr% hsé@'lngh%ﬁ'd} ﬂ;?ngl
IS Srke6itolls fseleastedHfrannd) ai@ONOvifetainGpidl ckyipalkyng:yp@alkenyl or
seI ed f (oal kyl, and
5 q‘f}%ﬁ}%ﬁ"&a?& tg"?@ﬁ"??‘“ fed ("%\Xﬁ) ?%@n the (CL.5)alkyl
|s optionally substituted mnth (CL. 3) al koxy or from
0 fluoro atons; and 32 WO 2005/ 080388
P@ﬁy%gﬁ%%@¥g00208 R9 and R10 are each [ qependently
sa1 éscaedeptdd feam therappgorgisting of i mety! fAhe th e |inked,
?‘é éb?éc é/& Frd?n Bhey anﬁ@ %étl‘i’yl Velwhy prégye V- raétaylemvlaethemw 1-

orm ) cycl oal C
10 ormeshwheéhwi @wymﬂtféﬁ‘:@egf’@v'e W%{vl%rgﬁ“%f?ta‘?ﬁ péﬁg%g\ 6 gRouof
helsipat ons selected fromO and N, wherein said
cycl oal kyl, cycl oal kenyl or 5 heterocycle is

optlonally substltuted AMth (Cl- 4)a| <
pré bl y, sel ect fro e gr u con t| ngN—N
cyano? net hyW , . et , pro yh 1- nethylethyi ethenyl ’
1- 10 nethyl et henyl et hynyl ,--cycl.opr opy
edfro the roup f f%las
N

Het sel eck
N E)
*’“ @o @
'p \r\l/g/\N
HN . \
— , and 7

15
wherein said phenyl and Het are unsubstituted or substituted with R*', wherein R is

1, 2 or 3 substituents each independently selected from:

- 1 to 2 substituents each independently selected from fluorine; chlorine and bromine;

and
20 -1 to 2 substituents each independently selected from:
a) hydroxy, methyl, ethyl, propyl, 1-methylethyl, methoxy, ethoxy, propoxy or
1-methylethoxy; wherein said methyl, ethyl, propyl, 1-methylethyl, methoxy,
ethoxy, propoxy and 1 methylethoxy are each optionally substituted with one,

two or three halogen atoms;
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~NIT IV 1T 1 NI I~1\0) No/ ss N)anN (N HN 11
and 15 - / wherein said phenyl and Het are

W p®sost3ss ut ed or substituted with R21, wher ei PCR2A2005/000208

10

15

20

25

1, 2 or 3 substituents each independently sel ected
from - 1 to 2 substituents each independently

sel ected fromfluorine; chlorine and brom ne; and 20
- 1 to 2 substituents each independently selected
from a) hydr oxy, nethyl, ethyl, propyl,

1-nmeth thyI 0 ethoxy, pr opoxy or

1bhet K HP?@)QS/ '\]% Y"E%rﬁ' sai d methyl, ethyl, (S)

1- met hpWVas bglbctedr&brhaxyneth;etelthyk)promrdpm(tyylaﬂml -C CHa, 2-

1- met hyl et hgx tionally substituted with

one, I G ?’g”c’g’ﬁ at oms; 33 WO 2005/ 080388

PCT/ CA@B@‘éir{HMIQmethylb¢thyll\lQrOPﬂ)aﬂd armetivipiiy! aiheack eplieaglly

i's sel ect Y br thRdeNbstitBérP¥dlected from halogen and
1- met hyl s%ﬁst[tu@%&% -F pyrid yls,I 3-pyridyl and

4 pyrldyKC1ﬁh%¢¥%|1 sai d nethyl ethyl, propyl and
1oret hyd@hylanar e each opt i onal ly 5 subst | t uted with

one, two or three supstit e eIe en
O 3DV AR P GBI oot S TR
4‘H9Y§ d:ﬂthent?l‘d?)éSIdzlmdiylnyéch db’clénally bubstitypgd wxﬁ’i grie @rrigo fluorine
-nDrE i NO; is cyclopentyl or cycl ohexyl, each
opt i PMAP y substituted with one or two fluorine 10
atRgnsH oRAalbgertbrarRhiaHpgen and R is,H;, one of R5 and
R6 I%Béslﬁikfdég%ﬁﬁdﬁ% (C2- 4)a|keny| substituted with

‘onal ly further substituted
wid) h omezmlkenms@antgtedwte RQOH of P2 fang pPlienal'g fushry |

and hal ogen 4 &ih 80or two substituents selected from (Cs.5)alkyl and halogen;

and
b) phenyl or Het, each being optionally substituted with one or two substituents
each independently selected from:
i. —OH, oxo, COOH;
."'\N
N\
N

N
ii. (Ci.a)alkyl optionally substituted with phenyl, -N(CHs)2, or ; and
iii. -NH,, —N(CH3)2 and -NHCOCHS;; ‘

wherein Het is selected from the formulas:

@N &@h M/ﬁéé

TEE A
va/N, k) , NIQ and O“ and
c)  COOH; '

and the other of R® and R® is selected from H, methyl, methoxy, ethoxy, -NH, and
-NHCO-OCH(CHs)>; |

Rdis selectéd from methyl, ethyl, propyl, 1-methylethyl, 2-methylpropyl, 3-methylbutyl,

cyclobutyl, cyclopropylmethyl, 2-fluoroethyl, 2,2,2-trifluoroethyi and 2-methoxyethyl;

34



b) phenyl or Het, each being optionally substituted
Wi th one or two substituents each independently

wa@edososses from i. -OH oxo, COOH, N Nii. (ClrGl/ahkops/000208
optionally substituted with phenyl, -N(CH3)2, or , and
20 iii. -NH2, -N(CH3)2 and - NHCOCH3; wherein Het is
selected fromthe formulas: NNO~ N~ -/ No |l NGIN
N3j JN N~Ni HNHHII | Qdand N1 / N % and

10

15

c) COOH, 25 and the other of R5 and R6 is sel ected
fromH nethyl, methoxy, ethoxy, -NH2 and
-NHCOCI:H(CI—B)Z; R8 is selected fromnethyl, ethyl,
propyl, #& *hyl et hyl , 2-net hyl propyl, 3-nethyl butyl,
cyclobut ycl opropyl met hyl , 2-fl uoroethyl,

2th%g2ol.gi or pefeleteddneh: 2- met hoxyet hyl ;34 WD
2005/ 080388 PCT/ CA2005/ 000208 and Ro Rl o the group is

seI ect ed from H3CCH and 5 e nore

F
rabl ect fr@mthﬁ gr co%ﬂ ng of
hyI d ed f 8 Br
no,” met hyf, thy pr opryl 1 net hyi et hyI ~ et’heand,

1 nethylethenyl ethynyl cyclopropyl phenyl and Het

sel ect eQ@mthe gr oup of

Even more preferably

R! is selected from the group consisting of H, methyl and ethyl;

R? is selected from Br, Cl, cyano, methyl, ethyl, propyl, 1-methylethyl, ethenyl, 1-
methylethenyl, ethynyl, cyclopropyl, phenyl and Het selected from the group of

formulas:

— , and 4
wherein said phenyl and Het are unsubstituted or substituted with R, wherein R*' is

1, 2 or 3 substituents each independently selected from:
- 1 to 2 substituents each independently selected from fluorine; chlorine and bromine;

35



10 formulas: N~NNND/O, bIs\ j SS:)\\ ON \ /
\' I NNINIT / VINI / NI/ NHHN/ NN ~N-OO ~I

wo-2005080388 N ~/ NCI N No/ HN and , 15 wherei n BEI/GA2005/000208

10

15

20

25

phenyl and Het are unsubstituted or substituted with
R21, wherein R21 is 1, 2 or 3 substituents each

i ndependently selected from - | to 2 substituents

each independently sel ected fromfluorine; chlorine

and brom ne; 35 WD 2005/080388 PCT/ CA2005/ 000208 and
- 1 to 2 substituents each i ndependently sel ected
f #Rfhn a) hydroxy, methyl, ethyl, propyl,

%= ed ﬁytllhstiﬂuyhts eaet indepgndentlyselectedfiopbxy or

- ret OXV. ej aj , I

1%het h%dg‘ﬁﬂyﬁ?"fh#em‘?‘ﬁg"xwpg’ A eg%ewéi rr%éﬁ%’ i Pitboxy or
1- met hiAmstihtatioxar whesabisatsynetbr thy): RIaBt "mehulgtny. methony,
one, . LifByP braﬁ%ﬁrﬁwf‘ﬂh{éﬂ@@t@xgb% each optidwall-B)ttinted with one,

- NHRN' wher el is selected fromH, nethyl, ethyl
propy| twa ariReRPRLERR AOMSCO. CH3, 2- pyridyl, 3-pyri éyl
agpl 4- pyeHIY br -NHR"Maeeeim sai d nmet hyl, ethyl, propyl

o e ol oS 0 AL Rl 888 >
2%3??3‘"{*‘9'3 gzm@? 38@144@»(%1; c) -CONH2; and d)
1-pyrr 9rieinasﬁ3¥ Tgﬁglr %ngl’ Férééyl,(l'gngh M bthyiéth1r bach optionally
substituted with one, two or three substituents selected from halogen and
' (C1.3)alkoxy;,
) -CONH,; and
d) 3-pyridyl, 4-pyridyl, 5-pyrimidinyl, 2-furyl, 1-pyrrolyl and 1-morpholino;
R® is cyclopentyl or cyclohexyl, each optionally substituted with one or two fluorine
atoms;
R*is H or Cl and and R is H;
one of R® and R® is selected from:
a) -CH=CH-COOH or -CH=CH-CONH,, each ‘optionally substituted with one or
. two substituents selected from methyl, ethyl and fluoro; and
b) phenyl optionally substituted with NH, or '
Het optionally substiftuted with one or two substituents each independently
selected from: |
i, —OH, oxo, COOH,
i. methyl or ethyl, each optionally substituted with phenyl, =N(CHj3)2, or

A
O\
;and

jii. -NHa, =N(CHs)2 and -NHCOCHj;

wherein Het is selected from the formulas:

.
.

- ’/\ - Y T T
h N Vi s~ F N P
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15 R3 is cyclopentyl or cycl ohexyl, each optionally
substituted with one or two fluorine atons; R4 is H
woeoosihsessl and R7 is H, one of RS and R6 i s sePEDCazh05/000208
from a) -CH=CH COON or -CH=CH CONH2, each optionally
substituted with one or 20 two substituents sel ected
fromnethyl, ethyl and fluoro; and b) phenyl
optionally substituted with NH2 or Het: optionally
substituted with one or two substituents each
i ndependently _selected from i. -OH oxo, COOH, 25
il t hyl[or ethyl, eqch optlonally substituted with
ZNor r\@ bii. -NH2, -N(CH3)2 and
a@e elﬁgtedfromthefornulas
---N--’--Nb/\ /i N JN-NJIN NJ Hi
\¢) S HCAIOH;H 1 , , , 36 V\D 2005/ 080388

PCT/ 0 020806 : | N
SRS QR R R ELBLRN frpml, it Ay SR o
H met chommﬁkly)z, et hoxy, -NH2 and - NHCO OCH( CH3) 2;
5 RRﬁ c?e%lfﬁfrﬁ Rgtnll efFHWBJoByl' 1 n@tﬂy}éthyl @Bl lpropyl, 3-methylbutyl,

cymlqhyu,{l Wyclogrygyl@sthgb%ﬂwpg%yl 22 Zr“if'h%@/%%#ﬂﬂ‘d 2-methoxyethyl;
1 2gRg2-trifluoroethyl and 2-nethoxyethyl; and

R9 R1 0

the group % is selected from:

o o
y fz Z E CHa f } %
1 : ] : 1and
QH

10

Most preferably,

R' is methyl;

R? is selected from:

T e ,” N Z IN
A p e
—

15 @ / O\ \Wi/> cl F ,

R3 is cyclopentyl or cyclohexyl;
R* and R are both H;
O
one of R® and R®is cooH or H” CO0H and the other of R® and R® is H;
37



RO Rl selected from the group is N - OO H3C vAsCH3

and NH 10 Most preferably, Rl is nethyl; R2 is
W(se(loe/a)sqsslsfrom s 6N 1 I N NDb/\ "b N 3 \% 15PC/Ck2005/000208

, I' NN _NNJ'NY I FI1 01 O NNBr C NO--~.

and R3 is cyclopentyl or cyclohexyl; R4 and R7 are

both H ~ Il 6 is COOH or H3C COOH, and the other. of

R5 and 6 one of R5 and RRis H 37 WO 2005/080388

PCT/ CA2005/ 000208 R8 is methyl; and Rs Rl the group

i
Reis methyl; and

the group % is
: Alternatively most preferably,
5 R'is methyl;

R? is selected from:

'," T S ‘N = IN NJ\‘N NékN
=z [
m SPEEN &H
: ° 3 X ’ c ’ F , Br s and y

-

R3 is cyclopentyl or cyclohexyl;
R* and R’ are both H; \

@ ﬁ X/i O aQ
10 . one of R°and R®is NH, /o ORR o N, R o \

N %\\\ >\N N>\T
S N N N\\) e
NH, \(NHZ, ==

R® is methyl; and

p is

_and ™ and the other of R® and R® is H;

the group

15  Included within the scope of this invention is each single compound of formula | as
presented in Tables 1 to 4.

Polymerase activity

‘ The ability of the compounds of formula (I) to inhibit RNA synthesis by the RNA

20 dependent RNA polymerase of HCV can be demonstrated by any assay capable of
measuring HCV RNA dependent RNA polymerase activity. A suitable assay is
described in the examples.
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Al ternatively nost preferably, 5 R is nmethyl; R2 is
selected from NNN'NNNI YY bo, C1 FBr and C
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group is 15 Included within the scope of this
invention is each single congglound of formula | as
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dependent RNA pol ynerase activity To demonstrate that
it %II%)%EE@H%@SR%B% vty act by specific

roriron of ol ymerase, the conpounds.na .
t §be ety of thersamppunsisyof e inyaniign fainbiRT %‘Qgﬁé]'ca‘i'f’éb‘ﬁ Jﬁ’n‘é““‘ in
t %glrl]%ﬂ% bian@strated Besting erRcRAtpo RN Poinkibisrasetivity nea cell-

t I
poR§eiaY 5[\@2@%&%&&? gss%&. A gui%b%sgye gedre“sjcer,%d R¥Ae examples.

When a compound of formula (1), or one of its therapeutically acceptable salts, is
employed as an antiviral agent, it can be administered orally, topically or systemically
to mammals,including, but not limited to, humans, cattle, pig, dogs, cats, rabbits or
mice, in a vehicle comprising one or more pharmaceutically acceptable carriers, the
proportion of which is determined by the solubility and chemical nature of the
compound, chosen route’ of administration and standard biological practice.

For oral administration, the compound or a therapeutically acceptable salt thereof can
be formulated in unit dosage forms such as capsules or tablets each containing a
predetermined amount of the active ingredient, ranging from about 1 to about 500 mg,

in a pharmaceutically acceptable carrier.

For topical administration, the compound can be formulated in pharmaceutically
accepted vehicles containing about 0.1 to about 5 percent, preferably about 0.5 to
about 5 percent, of the active agent. Such formulations can be in the form of a

solution, cream or lotion.

For syétemic administration, the compound of formula (I} can be administered by
either intravenous, subcutaneous or intramuscular injection, in compositions with
pharmaceutically acceptable vehicles or carriers. For administration by injection, it is
preferred to use the compounds in solution in a sterile aqueous vehicle which may
also contain other solutes such as buffers or preservatives as well as sufficient
quantities of pharmaceutically acceptable salts or of glucose to make the solution

isotonic. |
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by testing the conpounds for inhibitory activity in a

cell- 10 based HCV RNA replication assay. A suitable

assay i s described in the exanples. Wen a conpound of
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vary the for ?
admrmcgmcl and the e@\d@lom{ 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
together with a pharmaceutically acceptable carrier, the resulting composition may be
administered in vivo to mammals, such as man, to inhibit HCV polymerase or to treat
or prevent HCV virus infection. Such treatment may also be achieved using the

compounds of this invention in combination with agents which include, but are not
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or© ﬁ%?%fgttlﬂ%ﬁ%"%ﬂg? rbqamdrﬂgondteg%sﬁ‘@ s%ﬂd%ﬁéag%%& ﬁl'eﬂscouplsed
with amine derivatives of the general formuia lil. In the cases where either R°orR
contain an ester-protected carboxylic acid moiety, a saponification reaction is carried
out (using protocols well known by those skilled in the art) to obtain the final inhibitor

product as the free carboxylic acid.

Intermediate carboxylic acids of formula Il may be prepared by procedures described

41
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S ormed II'% the coupling reaction is then cyclized by heating with acetic acid, to provide
amine intermediates of general formula il
15
Scheme 3

R10
1) R oM
4 R4
R BocNH » .
HN R® 0 . R R
coupling reagent 74

HN R® - H,N T R®
8
R® R 2) AcOH, heat R R’
3) Boc deprotection m
1\

Alternatively, amine intermediates of general formula Il in Scheme 1 may be prepared
from the corresponding diamine precursors of general formula IV by coupling with the
" 20 appropriate Boc-protected a,a-disubstituted amino acid as illustrated in Scheme 3,
using coupling reagents well known to one skilled in the art, such as TBTU, HATU,
BOP, BrOP, EDAC, DCC, isobutyl chloroformate and the like. Appropriate Boc-

42



RLRA 1) ROC RA HZNRSHN+ RO '"R'" /IN\ Rs / 6 H2N
NI / R HNRR8 R7 2) AcOH heat RB R7 5 1Vill

W\R005/08038% er medi at es of general formula 11 i nPCUhan®5/200208

may be prepared fromthe corresponding di am ne
precursors of general formula IV by coupling with the
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hydrochl ori des. Preparation of the appropriate
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Amine intermediates of general formula Il in Scheme 1 wherein one of R®and R®is —
CH=C(R®#)-COOR, wherein R* is selected from H, (C+.e)alkyl and halogen and
wherein R is, for example, methyl or ethyl, may be prepared from the corresponding
amine intermediates of general formula I, or suitably protected derivatives thereof,
wherein one of R® and R® is -COOR, wherein R is, for example, methyl or ethyl, by
applying the procedures of Scheme 4 below. While Scheme 4 specifically illustrates -
the preparation of amine intermediates of general formula Il wherein RSis
-CH=C(R®™)-COOR, it is understood by the person skilled in the art that when R®is
-COOR, the illustrated procedures, or adaptations thereof, will result in a product
wherein R® is —CH=C(R5°“)-COOR. Also, it is understood by the person skilled in the
art that the procedures of Scheme 4, or adaptations thereof, may also be used when
converting a diamine precursor of general formula IV in Schemes 2 and 3 above, or a
suitably protected derivative thereof, or a suitable intermediate in its preparation,
wherein one of R® and R® is ~COOR, to a diamine precursor of general formula IV, or
a suitably protected derivative thereof, or a suitable intermediate in'its preparation
wherein one of R® and R® is -CH=C(R®)-COOR, wherein R*** and R defined as

hereinbefore.
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%) arg Saherei n R50a and R defined as
heme dilbel‘ﬁwlemtermedlate Illc may be converted to an amine intermediate of general -
formula Ilid using a standard Horner-Emmons procedure, or related procedures such
as Wittig procedures or the like, well known to a person skilled in the art, followed by
deprotection of the PG group using well-known standard procedures. In the case
where the PG group is Boc, such procedures include, but are not limited to, treatment
with acidic conditions such as trifluoroacetic acid, HCI dissolved in dioxane and the

like.

Amlne intermediates of general formula 11l in Scheme 1 wherein one of R®and R®is —
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of R® and R® is —=CHO, to a diamine precursor of general formula IV, or a suitably
protected derivative thereof, or a suitable intermediate in its preparation wherein one
of R® and R® is ~C(R*)=CH-COOR, wherein R® and R defined as hereinbefore.
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The aldéhyde intermediate lilc (from Scheme 4) may be converted to a ketone of
general formula IlIf by alkylation with a suitable nucleophilic alkylating agent, well
known to those skilled in the art, such as an alkyl lithium or the like, followed by
oxidation of the intermediate secondary alcohol to the ketone, using oxidizing agents
well known to one skilled in the art, such as 1,1,1-tris(acetyloxy)-1,1-dihydro-1,2-
benziodoxol-3-(1H)-one (also known as Dess-Martin periodinane) and the like. The
ketone llIf may then be converted to an amine intermediate of general formula llid
using a standard Horner—Emmans procedure, or related procedures such as Wittig
procedures or the like, well known to a person skilled .in the art, followed by
deprotection of the PG group using well-known standard procedures. In the case
where the PG group is Boc, such procedures include, but are not limited to, treatment
with acidic conditions such as trifluoroacetic acid, HCI dissolved in dioxane and the
like.

Alternatively, amine intermediates of general formula lll in Scheme 1 wherein one of
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I1lc may be converted to an am ne internedi ate of

w@emsnsisss 15 fornmula I11d using a standard  PCT/CA2005/000208
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Hor ner - Emmons procedure, or related procedures such
as Wttig procedures or the like, well known to a
person skilled in the art, followed by deprotection
of the PG group using well-known standard procedures.
In the case where the PG group is Boc, such

d I
PROGSSHE &2 cLcluis. Bkt foledd 1140 80 (CRLAED "
Hehlogére &l wietteih R igi(Oxdley, amy ehmep2ed fromadhe dgrrasponding amine

i,\Frtg?errg] %i;_sa%t g?r%) ! grﬁﬁj er__\Jlg o, su%?p%c&ég%efgg@gg éﬁ'ereof wherein
PGhé mﬂ/ RAQ9 XO@her€hROB ) EHIROD RIP suelrasianhategenjatom, a
( Clg;fr)a i %%dth&'ﬂ@ gg gpﬁg@ theftgﬁlcaﬁ é@fm&s oﬁﬁwbhyéck @action,

repar nmediate' lllc in
Scala cprasentedbosv@eme famﬂ frthey Gleﬁ@'lbegﬂrbtt\é&es?'@e'eaPe'SWh\élﬁée 5

cH¥ne W%g!ecﬁflc?ﬁ)? Ai8ratestRE S*efp'aﬁa%rﬂ ¥f drhihdl fdriieaRitdsite general

Sk s S e
thé Q‘F}h&?\ﬁlﬁ&PRslg i, 'tr%qlldsﬂafea%rcﬁkﬂurbb ajr a‘dbﬁtatld?ﬁ thereefGMiDresult

I'Ilustrated d
vv|lr|\ B Prasiy ] whqreﬁs R° g—%—ﬁ-&%’ Ir?vm)eq:g OR. &88 s u(r)urzl]esrsttogg {c))? %e person
- Gkiro@hikea EPaRherédaduies of Schunekes, i adabtatjons ieergefy meyalso be

» )
orisaRABPREYYRGMBRSIABNe Pirtyrsaf E3one el BTk StFemas 2 and
C C&b‘é%;] tor BQuitablythratecied derieative ereafifor gennisakie lntezfmﬁrdlat@ in s

in enes PVE, O

A PRPR DR e B sP o BY ¥ ROl G S bR breclrty O ierd formu
gral@fa&tmtebiy prtentas deryative théregibormebitplejirternggqite ingtsy

i amn r LAsR $0
oot G e R, -SATOUCT LHCR R RIAGIR

| ndefinedbals etreinbefoiet s prepar atl on wherein one of R5 and

R6 is - C(R50) =CH COOR, whergihgmi@® and R defined as

her ei nbefore. Schene 5 0 11 R4 Rao 1) ROOC \ ,OR R4

RG0 Ro Rtu NgO :b0:0 OR GOR // ~ strop9 basefi Rs 2)'

oxi dati@n PG d R7,2) deprqtectipn RRa 7™

N
R9
M - /
NH . HN

’

N
PG . | R® R
R .

OOR

Iiig

EXAMPLES
The present invention is illustrated in further detail by the following non-limiting

examples. As is well known by a person skilled in the art, reactions are performed in a
nitrogen or argon atmosphere where necessary to protect reaction components from
air or moisture. Temperatures are given in degrees Celsius. Flash chromatography is
performed on silica gel. Solution percentages or ratios express a volume to volume
relationship, unless stated otherwise. Mass spectral analyses are recorded using
electrospray mass spectrometry. Analytical HPLC was carried out under standard
conditions using a Combiscreen ODS-AQ C18 reverse phase column, YMC, 50 x 4.6
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15 111C The al dehyde internediate Illc (from Schene 4)
may be converted to a ketone of general fornula IIIf
whgooalogosBat i on with a suitabl e nucl eophilic al kRgl/an20e§000208

agent, well known to those skilled in the art, such
as an alkyl lithiumor the |like, followed by
oxi dation of the internedi ate secondary al cohol to the

ket one, using oxidizing agents 20 well known to one

skilled in the art, such as

é@%pqu q);l{)&@f ? zg)e/% % %& %\{11 ee’ILgﬁgp §"g% ﬁr{lgﬁ%r' gaad'f%t as dﬁ/acnbed in the

pRAbWiHY Rene(Solvet A 1sed. 1% REA iThigO; dobteoh isl Q. I% Tirdyin GiregN):
be converted to an am ne internediate of general
formula Il1ld using a standard Horner- Fnmpns

r ohenth (A
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duiTene @miny e
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usi nQ,]5vveI |

knomﬁ%t andd

rd pr8eedure
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n % he

d

case Cedur 8
i nclu

aci di

OC, Slggh pro
tQ treatnen A f h

f UOI‘OQ:ICGtI cl|acid, 00HCI

vvncle:‘ the PG groip S H
de, but arelnot linmted

c cord@i%ions such®Bs tri
di ssotved—Tnm dioxane and the 11Ke. 30 Al ter natlvel Y,
am ne i nternedi ates of ner a III

i aheTeraang herins oo BN 08 GoBBVBEFR CAoYBBID SR
R5 and R6 is -CH=C(R5(a) - 000R, vvherel n Rsoa is

sel ect ed from H, (Cl1_6)al kyl and hal ogen and wherein
RACOH eset§)atl%y| , mmy be prepared from the
cosrcgcesmndamgdmﬂ ne internediates of general fornula

t ed derivatives thereof,

\M#eq%l BBSSI éﬁﬂm?ﬁgfc g% IS XI VWhle\r/elsn Xis a leavi _
grRR eordiriazslea wamtglewlra@tbyi«?m@omhgﬁnmawm hexatlyqropho ﬂ%’te’
t IBJTEIBJ %moqys(éﬁmé Mlaﬂ%é)ﬁ}%sbu&h&ﬁheﬁé-’ﬂﬂdﬂobh@ﬁpﬁat@f t he

reaction as presented in Scheme 6 and further
dedebltykd in t he exanpl es below. Wiile Schene 6

SR&s4fdoGAtk Ip¥r ddcbrgt rates the preparation of am ne
wherein R5 is

|nterrred|ates formula I11

- A e ‘8@)"35@515’5%“%}’{}”{%0”%@& stood by the person

skddat @Behdyliddrleecasre; t hat when R6 is X, the illustrated

pr s thereof, wll result 10 in
ﬁfgdﬁéfﬁm@%yﬂ%ﬁ"h‘%@#q Rs0a)-000R Al'so, it is

urml@l:/lsdlohidromethdne person skilled in the art that the

rﬂéﬁguﬁigiclﬂgxm@ﬁﬁ?ﬁn%e or adaptations thereof, may

en’converting a di ani ne precursor of
gela%FHde&@LhUB/H'“lm'PHmQ&ﬁ%‘i‘?es 2 and 3 above, or a,

S UbgRi: buWe@&ﬁ’é:MGQ*fléiﬁEér}éaﬂédi@nt hereof, or a suitable
internmediate in its preparation, wherein one of R5 and

REDME: X N-dignefhYHorgiRMie®: pr ecur sor  of general formula 15

| VPVSO: a.nséﬂhw@iﬁbyd@r otected derivative thereof, or a
suj rms jate in its preparation wherei n one

abl e
ofEé@ 3%9 'i"%co'tﬁ‘—alz 1980 - 000R, wherein R60' and R
deEDAedsexsED@r ei nbef or e.

EDC: 1-(3-dimethylaminopropyl)-3-ethyl carbodiimide hydrochlorlde
ES": electro spray (negatlve ionization);

ES*: electro spray (positive ionization);

Et: ethyl;

Et,O: diethyl ether;
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Schene 6 Ra R10 COOK R9 R10 N x Heck reaction Rs /N
I\~ (\ Rsoa #Rr' HZN N PGNH NR6 R7T RR7 |Ug 111d

WQQR00ENSWBE ES The present invention is illustretEdAR05/000208
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further detail by the following non-limting
exanples. As is well known by a person skilled in the
art, reactions are perforned in a nitrogen or argon
at nosphere where necessary to protect reaction
conmponents from 25 air or noisture. Tenperatures are
given in d rees Cel sius. Flash chromatography is
pEpA& it a6R1S | i ca gel . Sol ution percentages or

r o etinpress a volune to volunme relationship,
ugbg_sfsggga\}ﬁed %hervvl se. Mass spectral anal yses are
r rFEIONE ehsge eI’ectrospray mass spectronetry.
ARmoy:9- -thadreryrhedhowysarbemyi i ed out under standard

t ;
Elgilél 98(9 Sazaﬁér%%}éaz@q LS erél‘@zslg %ﬁrz Isﬁrglgh ERIfRBrophosphate

pammmgmem AL, N -tetrajnﬁm'urfzwm %&aﬁ%zﬁp*}?ﬁ?hate

ATOMY W&&yai hianerdotriizaldi ent as' described in the
foIovmn o(tSoIventA|501%TFA|n H20; -

sbIGRENt HBer)é,VbG”?L G82Pl€A i n CH3CN): Time (nmin) Flow

(MP’LO:P ﬁbh%@ﬁmhcé\nc(mcmhmwbpﬁij(% 03.0955 0.5
.0 50 50 10.5 3.5 0 100 5
HéDrré’i"hB%fs@r%o%y d hereinafter the follow ng

alke: engiffaf;i ons or synbols are used: AcOH acetic acid;

A hydri d BOC Boc:
C e Yoyt 10 BOPL

béﬂeﬂﬂl reth@nad- 1- yl oxy-tri s(di net hyl am no) phosphoni um
h@xQ {2 10LI0RRRBRY MR spectrometry;

NMR: nuclear magnetic resonance spectroscopy;

PBS: phosphate buffer saline;

Ph: phenyl; '

PG: protectihg group;

PVDF: polyvmylldene fluoride;

RT: room temperature (approximately 25 C);

TBME: tert-butylmethyl ether,

TBTU: 2-(1H-benzotriazol-1-yI)-N,N,N',N’-tetramethyluronium tetrafluoroborate;

tBu: tert.-butyl; ‘ |

Tf: trifluoromethylsulfonyl;

TfO: trifluoromethylsulfonate;

TFA: trifluoroacetic acid;

THF: tetrahydrofuran;

TLC: thin layer chromatography;

TMS: trimethylsilyl;

Troc: frich|oroethoxycarbonyl.
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BroP: Brono tris(dinmethyl am no)phosphoni um
hexaf | uor ophosphate; Bu: butyl; CPS: counts per

WG e@ons3sOAST: (di et hyl ami no)sul fur trifl uori de¢T/CAZ005/000208
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dba: di benzyli deneacet one; DCC. 1, 3-Di cycl ohexyl
carbodiimde; DCM dichloromet hane DCVA:
di cycl ohexyl net hyl am ne; DI BAL- H:
di -iso-butyl al um num hydri de 20 DVEM Dul becco's
Modi fied Earle Medium DMF. N, N-di net hyl f or mam de;
DI\/SO d| met hyl sul f oxi de; EC50: 50% effective
c BREdati on: EDAC. see EDC, 25 EDC
!éé% 3xb|ﬂ(&trbwmmmapuéthymmtﬁuple-e-aamvlicmdd methyl ester
rochloride; ES-: electro spray (Rpegative

i oni zation); ES+ electro spray (posi(tive i [ eqyVe
Et : ; Qe L COMp7 2005/

PCT/ yI -acetatesy - ~et’hanol
. FBS: moc: YeOTs

9 f 1 uor enyl met hoxgsar bonyl 7 5 HATWiep2
O (7-azabeénzotriazol -1-yI 2N, N, N , N -tetg7a thylbaroni u
m hexaf | uorophosphate; HBTU. O Benzotri azo| - - Wl

N, N , N-tetramet hyl uroni um hexaf| uorophosp&t%e; MelHOAT
1- hydroxy 7-azabenzotriazo| e; HOBt:

1- Hydroxy\benzotrl oI e; [
" Pr

Step 1:
Indole-6-carboxylic acid 1-1 (5.0 g, 31.0 mmol) was dissolved in MeOH (100 mL), a

catalytic amount of H,SO, (1.0 mL) was added and the reaction mixture was stirred at
reflux for 16 h. A small amount of solid K,CO; was added, in order to neutralize the
excess H,SO,, and stirring was continued at RT for 1h. The reaction mixture was
concentrated under vacuum to remove the MeOH, diluted with saturated aqueous
NaHCO; (~50 mL) and extracted with EtOAc (~200 mL). The organic layer was
washed with brine (100 mL), dried over anhydrous MgSO, and concentrated to
dryness. The resultir;g residue was purified by flash column chromatography, using
30% EtOAC in hexane as the eluent, to obtain the pure methy! ester 1-2 (4.78 g, 88%
yield).

Step 2:

The methyl ester 1-2 from step 1 (3.31 g, 18.9 mmol) was dissolved in MeCN (50 mL)
and a catalytic amount of Yb(OTf); (5686 mg, 0.95 mmol) was added. 2-Cyclopenten-
1-one (7.76 mL, 94.5 mmol) was added and the reaction mixture was stirred at reflux
for 16 h. The MeCN solvent was removed under vaéuum, the residue was re-
dissolved in EtOAc (~200 mL) and extracted with aqueous saturated NaHCO; (~100
mL), H,O (50 mL) and brine (50 mL).‘ The organic layer was dried over anhydrous
MgSO, and concentrated to dryness under vacuum. After purification of the residue
by fiash column chromatography, using 40% EtOAc in hexane as the solvent gradient,
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MeOH: net hanol; M5 (ES): el ectrospray mass
spectronetry; 15 NMR nucl ear magneti c resonance

wGep®snswsTopy; PBS: phosphate buffer saline; RIT/CA2005/000208

10

16

20

25

30

phenyl; PG protecting group; PVDF: polyvinylidene
fluoride; 20 RT: roomtenperature (approximtely 25C);
TBVE: tert-butyl methyl ether; TBTU:

2- (I Hbenzotriazol-1-yl)-N,N,N , N -tetranet hyl uroni um
tet][afluoroborate tBu: tert.-butyl; Tf:
trifluoronethylsulfo ' .

{ InerdeB BRI L. Wi Solplad 35 pated 8¢ 7 oeiggoglored
Thbwddres.a ghyeo gfeld)an; TLC: thin | ayer chromatography;

TVS: trimethylsilyl; 30 Troc: trichloroethoxycarbonyl .
4%@\&%'2005/ 080388 PCT/ CA2005/ 000208 EXAMPLE 1 Y

3763, s3tubbif biltbe ogjapleotaontehddutt intermediaie-1-8 fgB Bew2 &8 he, 14-8

AR5 i T SR NG = i Y
Stregoliwds @idsg @pwjy reagiipn mixture was stirred at 0 C f r 5 min, then Mel
(1.2 mL, 19.2 mmol) was added drop-wise and stirring was continued at 0°C for 3 h.
The mixture was allowed to warm-up to RT and was quenched by the addition of
aqueous saturated NH,Cl (200 mL). . The mixture was extracted with EtOAc (2x 500
mL) and the organic layer was washed with aqueous saturated NH,CI (2x 200 mL)
H,O (200 mL) and brine (200 mL). The combined organic layers were dried over
anhydrous MgSO,, evaporated to dryness and the residue was purified by flash
column chromatography (using 30% EtOAc in hexane as the eluent) to isolate the N-
methylindole intermediate 1-4 as a beige solid (3.1, 77% yield).
Step 4:
in a sealed tube, the N-methylindole internediate 1-4 from step 3 (1.4 g, 5.16 mmol)
and DAST (2.7 mL, 20.6 mmol) were dissolved in CH.Cl, (50 mL) and stirred at reflux
for 3 days. The mixture was poured slowly into aqueous saturated NaHCO; (~50 mL)
and once the evolution of CO, had stopped, the mixture was extracted with CHxCl, (2x
100 mL). The combined organic layers were washed with brine (50 mL), dried over
anhydrous MgSO, and concentrated to dryness. The residue was purified by flash
column chromatography (using a solvent gradient from 10% to 20% EtOAc in hexane)
to isolate 3-(3,3-difluorocyclopentyl)-1-methyl-1 H-indole-6-carboxylic acid methyl ester
1-5 (750 mg, 50% yield).

3-(3,3-Diﬂuorocyclopentyl)-1-metHyl-1H-indole-6-carboxy|ic acid methyl ester 1-6 is
converted to carboxylic acid intermediates of forhula lla, wherein R? is defined as
hereinbefore, using procedures described in WO 03/010141. These intermediates
may be converted to compounds of general formula | using procedures illustrated in
Scheme 1 above and described in WO 03/010141.
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N F' CO2N N COZve N COZMe R~-T Step 4 F F 1-5 1-4 F
F O Step 1. 5 Indole-6-carboxylic acid 1-1 (5.0 g,

w@2008/080388 ) was di ssolved in MeCH (100 ni), a PCT/CA2005/000208
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sol vent was r.enpoved under vacuum the residu

catalytic amount of H2SO4 (1.0 nlL) was added and the
reaction mxture was stirred at reflux for 16 h. A
smal | armpunt of solid K2CO3 was added, in order to
neutralize the excess H2SO4, and stirring was
continued at RT for 1 h. The reaction mxture was
V\gncentrated under vacuumto renove the MeOH, di | uted
MFLERur at ed aqueous 10 NaHOO3 (-50 ni) and
egl)+3a@tAtino-4-metiy@ininppRAYy Natiylic el metwhe#tel ayer was
washed with prine (100 nL), driegd over anhydrous MySHA
and concentr ted to dryness Thie resulting resi due
| FAt Oogr a 'ng
el uent . t aj s e pure
yI ester 1=2 7. 78)g, 88% ylér§¥£§£ "Btep 2: pThe
met hyl z¢ster 1- awfron1§¥ep P (3.31 g»218. 9"nmm|) ARas
di ssolved in MeCN (50 nL) and a catal ytic ghplek, ads
Yb(Orf)3 (586 ng, 0.95 mmol) was added. 2-Cycl pent en-
l-one (7.76 nm, 94.5 mmol ) - was added and the reactlo
m xture was stirred at reflux for 16 h. &R

OMe

20 dissolved in EtOQAc (-200 nl) and extracté i th
aqueous saturated NaHC®8 (-100 nil), H2O (é& m.) and
brine (50 nmL). The organic |ayer was dried over
alﬂtqlmzous MySO4 and concentrated to dryness under

M&mre ﬁi 4 @ﬁlonﬁ%r’u{rb&ﬁ{dnﬁ@aﬁé 214800 &gl 2@enmélyarid @asdiution of

t m@elil%rg@ﬁ?nnﬁ;g&r a,ﬁstml’_,41§ A @8%7 Q%%%glanseglgé bz & Bo°C for 20

PGHUSAZRR RO thém@odveﬁzﬁtb Ir&dhn cenqdermarretam@nacmaudtto an

1-3 was isol ated as as a, bei.ge

p e soid 4-2gnat s g dpe Flpo 3ep PR Blrreggon

t he cycl opent anone adduct internediate 1-3 fromstep 2

O(’,t WIE@% a?%ﬁ%'tutf’ g}?&eﬁ%‘ﬁkqﬁg gﬂl %Q &%’c %r géﬁ%e%%nﬁédlates of
general formula IV in Schemes 2 and 3 above, where Ril is other than methyl, may be
prepared by replacing methylamine (CHsNH,) in step 1 above with the appropriate R%-
NH..
Step 2:
The crude 4-methylamino-3-nitrocinnamic acid intermediate 2-2 from step1 (488 mg,
2.2 mmol) was dissolved in methanol (20 mL) and an ether solution of diazomethane

" was added until HPLC analysis indicated complete conversion of the acid to the

methyl ester. The solution was concentrated to dryness to obtain 540 mg of the

methyl ester 2-3 as an orange solid which was used in step 3 without further

purification.

Step 3:

The crude methyl ester 2-3 from step 2 (540 mg, ~2.2 mmol) and SnCl, dihydrate
(2.25 g, 10 mmol) were dissolved in ethanol (20 mL) and the mixture was stirred at
80°C for 4 hours. After that period, the mixture was cooled to room temperature and
was slowly added to aqueous solution of saturated NaHCO;. The reaction mixture
was extracted with ethyl acetate (100 mL), the organic layer was dried over anhydrous
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mol ) was added slowly. The reaction m xture was
stirred at OCfor 5 min, then Mel (1.2 nL, 19.2 mol)

wor®sagidesl drop-wi se and stirring was conti nueRlCECARIG5/000208

10

15

20

25

for 3 h. The mxture was allowed to warmup to RT and
was quenched by the addition of aqueous saturated
NHACI (200 nmL)..The m xture was extracted with Et OAc
(2x 500 10 nlL) and the organic | ayer was washed wth
aqueous saturated NH4Cl (2x 200 nL) H20O (200 niL) and

br 2 nL). The conbi ' S AL
oVieR0 ipihy ot W Oves psF IsHEh o AL CTHFIeRi e B

r parifidd @y Wash golurhii clerdmeipgfdphyisinga! aradieatif bexanedh apmhacetate
(Usin %036to LR ESXANiAS 4t dryielagidenethyl
¢ fRonRe0 ?r"eo‘t‘{r?gl G R |§t"2@'iﬁé1d4§gbiengg?gr§ solid

( Bstér 214 a3 2RYowbelld (245M8l.ep 4: In a seal ed tube, the
N-net hylindol e internediate 1-4 fromstep 3 (1.4 g,

5.16 mmol) and DAST (2.7 nL, 20.6 mmol) were

dEXaMPLES in CH2Cl 2 (50 nL) and stirred at reflux for

3 (B B-(1IARiInG &lubﬁt¥gaﬁma' -@H-Heheuinidaul-6-yijgundic acid methyl
S %ﬁ?gzt(gdml\lg% (- rrL)ﬂwc!a\nd once the evol ution of
cestefiad stopped, the mixture was extracted with CH2Cl 2
(2x 20 100 ni). The conpin organi c | ayers were

washed with brinel (50 rrL)H,N ped ove anhydr ous MySO4

and co# at e T oondr yne%s_. a The re%y%\ NS DU T el

by fl ash um chr omatography. (Uugk @

gradi en om 10% to 20%,EfLAc i n hexane) 0

3-(3, 3-ai fl uor ocycl opent yb¥20b- net hyl - | Haindol g 6- car bo

xylic acid féthyl ester 1-5 (750 ng, 50%yield). 25

3-(ER3-L3-Birfir s methyenopanhenypcryliceit yiethyl-esterdot E0B-Bxampls 2

xyLlc aci e C rdgd to

ca{f}(gWyﬁ'ﬁgA' @@ylanst%%ﬁ%né% g?’ ed_szﬁ%%lz g.gy@uafng Il1a, wher $i n

R2!-arsindeyfciohatdnasarbowylicadihelieride hydwchigrids. gespa(radem 1-

dea?ﬁﬁ&é&@lgbL'tthnéQQr%%lmméHowTﬁE&Ead SoAeflinatpestedieyieseribed
e

.conver o0 conpounds of general [ mul usi
prico & siman ai s, (@ebett 1988 7ot 31 i /8 i s aodea
degf b R8|n M@ viPad 2il8d 4ilroom3mpEaRbd for 08088&nd then

PCT/ CA2005/ 000208

VPL E % . . . ic acid
(ESpnaerrstee P AGEI. 7l P AOBRRIRIAaeYy pntohes acRipAyld ©
eshEyarfd Heafdd tEBOYCOdr 0@ houds! TEd\reBhiion dDHBNMES diluted with aqueous
saturatedNaHCOs, extracted with CH,Cl, (2x50 mL) and brine, the organic layer was
dried over anhydrous MgSO, and the solvent was removed under reduced pressure

to give (E)-3-[2-(1-aminocyclobutyl)-1-methyl-1 H-benzoimidazol-5-yl]acrylic acid

methyl ester 3-1 as a light brown foam (53 mg).
EXAMPLE 4

(E)-3-(2-{1-[(3-Cyclopentyl-1 -methyl-2-pyridin-2-yl-1H-indole-6-
carbonyl)amino]cyclobutyl}-1-methyl-1 H-benzoimidazol-5-yl)acrylic acid

o
%N =0kt
: y
D RN N o
, .
?Hs CH, 42 ?Hs Q N = OH
N N CO,H N ! /
7 N & HATU, Et,N, DMSO, RT, 3h 7\ < y .
— ]
= CH,
2) NaOH
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Cl 80-C, 20h HN CH2N2/ MeOH H I / 2-1 Step 1 CH3 2-2
Step 2 CH3 2-3 Step 3 SnCl2/ EEOH O H2N I \ Ov Hi

W@ERB5Ma80888 Step 1: 5 A mixture of PCT/CA2005/000208
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15

4-chloro-3-nitrocinnamc acid 2-1 (500 ng, 2.2 mol)
and a solution of nethylamne in THE (2M 8 nL, 16
mol ) were heated in a sealed tube at 80C for 20
hours. The m xture was then cooled to roomtenperature
and concentrated to an orange solid 2-2 that was used
in the follow ng step without further purification. 10
It will be apparent to the person skilled in the art

t R%Bluﬁérh@f% éi‘c@gbmﬂ i-Rie@y By ritires-ybf H-rgileless-edrbbxoticratid 4-1,

n@qelﬁgqed %ﬁgg?%@edlggg Bgﬁgﬁ %V V}Ié&% OelOll:% <'na t1o|¥1$ed of Jﬁml) (E)-3-
?‘@Mﬁahodyﬂlosﬁtﬂm Inathyi e/-buntzdsm@raeolaqmmpth a(;lé ma@yl saigr 4-2,

R T g L Egﬁ&éﬁ%ﬁén%é
V\@ﬁ)cddlﬂ's&i wechdsoribeetih Exarhplée 30277 Mg, &% rgnolétwgru (47.9 mg,

h
:i@l o O?Wdétgimoggl Jort m%ﬂ\ﬁ@@ (Q‘H'FLb bvaﬁgﬁfged at RTfor3h

onverS|on of the acid t

t Iagter mameylbd e (28Phe. BENUWRDAJIRIRNESHR 3O it ves
AN PeSS I'\ITQfoP}Pé é@cf@h Rixtdrd®as H&Itlraﬂieoaﬁ“treme %d&tlc‘&Sof a few

i
an orang SO|§1l used in step 3 with
f draptye 2cio geie) @'?dcl%'l{riﬁ g on a Sp\efped PhareCer TRIL RIGEgIe HPLC
e%BFc‘ann?(ué’rné 5 8V &t @Radert é@ 5990 +0BY2MEBNIin Had ¢allSo@eats contain

te
soaiiyorairie s FgeE RatmdFi T €192 U0 d faanth
hQﬁgtﬁyl zlb‘yh&h mmH-upmleaebaruohw)amnmlwo@bmﬁ—1cmgthwonH 0

om t. enp t nd
SRR B T a8 o
V\mhcemugawmmnogenhtye(ﬂﬁydg &8%tyield. (100 nlL), the organic

a Y8 531”131%9'6% 2}%11 \fQ1?é?>Qﬁ{ 8B93IAH-1.95 (m, -
AT e o e e e

‘ urrUHarz ﬁ@auéém e 269r%76 fnh@Ha e?s%?aéo\ksas

20

25

fl K Wféﬁ?ﬁﬁ?%&@@aw 0% 98,7318l 785 (dd = 7.7 Hz, 1H),

hex he in eth ate _
763 (@, U= 85 HY, 1H), 7.65 (d, J = 8.5 Hz, 1H), 7.71 (d, J = 8.4 Hz, 1H), 7.76 (d, J =
16 Hz, 1H), 7.82 (d, J = 8.4 Hz, 1H), 7.92 (ddd, J = 1.6 & 7.8 Hz, 1H), 8.01 (s, 1H),

8.04 (s, 1H), 8.73 (d, J = 4.1 Hz, 1H), 9.45 (s, 1H).

. EXAMPLE 5 .
3-Cyclopentyl-1-methyl-2-pyrazin-2-yl- -1H-indole-6-carboxylic acid {1-[5-((E)-2-

carbamoylethenyl)-1-methyl- -1H-benzimidazol-2-yl]cyclobutyl}amide

GR, 0
COH
O Rery
N\ %
N= + HzN N
|
cH, 42 .
Step 1
51
0
N \N N NH4H003 N \N
¢y g ¥ '

\ N EtN, TBTU N=
\ ,OH DMSO,RT, 3h

Step 2
52
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(from50 %to 30 % to give(E)-3-(3-am no-4-m
et hyl am nophenyl )acrylic acid nethyl ester 2-4 as a

wQ@ edosose3sol i d (245 ng). 5 EXAMPLE 3 PCT/CA2005/000208

10

15

20

25

30

(E)-3-[2-(1-Ami nocycl obutyl)-1-net hyl

-1H benzoi m dazol -5-yl]Jacrylic acid nethyl ester O 1)
0O HBNOHZNW C_C _ I\ W H2ZN Hi 2) CH3CO2H
CH3 600C, 20 h CH3 2-4 3-1 10

(E) - 3- (3- Ami no- 4- et hyl am nophenyl )acrylic acid net hyl
ester 2-4 fromExanple 2 (40 ng, 0.194 mmol ) was
siPehided in CH2CI2 (3 nl) and

13-% IWHWEMQW&JZbQXyM H-ingloleeB-catbayliciacid 5-1 (prepared using
%ﬁg@l%qo%%g g\&g@% {Aﬂg]g (Ef) é&l [F é1 amlnocyclobutyl) 1-methyl-
acuameaimmszs yuaerym ace dihykesthe 42 we@d:ouniyd Eo"osyed by
ARl s P andSite et st g
sExampﬁa 40 gweoms-@aﬁdfea@umemm-mqﬁwswm FWeliFindole-6-
b uyl)gﬁ)rﬁ%ggl%lb%%%"nﬁbtﬁyl%ﬁe%zmééz‘éw Jheeryiielacid 8AB&ompound

cetic acid (5 nL) and heated to
69@36@*)@@) hours. The reaction crude was diluted with

a%% gréﬁunrig @t‘a\,gsg) ap;mo 165 (hra@HE,di. 7@-1.20 (a-dzm)zz oa>251c5 (m,
or n

by ke aman s e oD e b AT B, B4 8RBl . v= 100

r ggueier 75666 U=e1.88 8.0 Hgi ), 7.68 (2d, J = 8.4 Hz, 2H), 7.75 (d, J = 16.0

(G fif 27T L BPGVE] ROy o) In ™ Byt b el 87l v,

fcwa(ea:s M) Hz, EXANIRZH A4, J 08&22 1H), 944(brs 1|%h

(2-{1-[(3-Cycl opentyl -1- et hyl - 2- pyri di n-2-y1-
LIR30 6 25 ’ yi-zpyrtdin- 2yl

c air dutiph)od(R)SeRely-dBatvalopentyii-metud-Purerié iy SRR - 5

- VJE)@@(A&H Pjo]ﬁf(#o%utyﬂ 1 rhe‘éh Icﬁtl bér)znrﬁ'ééi’dl 5lyl)acrQlic did-2 Gdnpound
4003, Table 4; 60 mg, 0.087 mmol) TBTU (8@/ mg, 18 mmol), ammonium hydrogen
carbohate (20 mg, 0.26 mmol) and EtsN (36 uL, 0.26 mmol) in DMSO (3 mL) was
stirred at RT for 3 h. The reaction mixture was neutralized with the addition of a few
drops of acetic acid, and purified on a reversed phase Cis, semi-preparative HPLC
column (using a solvent gradient from 5% to 100% MeCN in H;O (all solvents contain
0.1% trifluoroacetic acid)) to isolate the inhibitor 3-cyclopentyl-1-methyl-2-pyrazin-2-yl-
1H-indole-6-carboxylic acid {1 -[5-((E)—2—carbamoylethenyl);1-methyl-1 H-
benzoimidazol-2-yljcyclobutyl}amide 5-3 (compound 1005, Table 1) as a pale yellow
amorphous solid in >95% homogeneity (17 mg, 34% yield).
"H NMR (400 MHz, DMSO-de): & 1.65-1.75 (m, 2H), 1.92-2.15 (m, 8H), 2.73-2.82 (m,
2H), 3.04-3.10 (m, 2H), 3.15-3.25 (m, 1H), 3.79 (s, 3H), 3.81 (s, 3H), 6.65 (d, J=15.8
Hz, 1H), 7.06 (brs, 1H), 7.53 (brs, 3H), 7.61 (d, J = 15.7 Hz, 1H), 7.68 (dd, J=1.0&
8.4 Hz, 1H), 7.80 (d, J = 8.4 Hz, 1H), 7.90 (s, 1H) , 8.20 (s, 1H), 8.80 (d, J = 2.5 Hz,
1H), 8.91 (d, J = 1.2 Hz, 1H), 8.95 (dd, J= 2.1 & 3.7, 1H), 9.23 (s, 1H).
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\' I/ 2H HATU, Et3N, DMSO, RT, 3h \ NHN \ CH 2)
NaOH 4-1 4.3 52 WD 2005/ 080388 PCT/ CA2005/ 000208 A

w@odoanswss of 3-cycl opentyl - 1 -nmethyl -2-pyri di PEREXR005/000208

15

20

H i ndol e- 6-carboxylic acid 4-1, prepared using
procedures described in WO 03/010141 (31.1 ng, 0.97
mml ), (E)-3- [2-(1-am nocyclobutyl)-1-nethyl -

H benzoi m dazol -5-yl )acrylic acid nmethyl ester 4-2, 5
prepared fromthe ethyl ester anal ogue of conpound
2-4, using an anal ogous procedure to that described
|ﬁxgwﬁﬁﬁle 3 (27.7 nmg, 0.97 mmol ), HATU (47.9 ny,

04 b%in BB bthg16- (ﬁbﬁle(lﬁﬁomenz&clhBld’i’ﬁéihM esteDVBO (2 )

was stirred at RT or 3 h. After, that period, NaCH
(280 pL, 2 ded t he re&etci on m was
stirred at for r eactt+or—mrxt ure
neut r al b,z€d b;Ht*IZ?& onojef 2Pew 10T ops  gPMe

sem -preparative HPLC colum (using a sekmghtno,
gradient from5%to 100% MeCN in H20 (al | ol {F&hES:

acetic acid® and pygd fi ed”on a revegsed ph:;y’ Cﬁas
. [¢)

contain é‘@fl fluoroacetic & 0 i sol e

final ip C%E) 3-L9%1-[(3- gd@@enfyl -

met hyl - 2 yridi o8-yl - 1ve AcHN COMe AcHN COMe

H i ndol e- caﬁﬁbonyl ) amsa] cycl obut §t } - 1- net hyl 8 #

benzoi m dggzgl |- ;/I )acrylic acid 4-3 (conpound 4001,

Tabl e 4) a&ca White anor phous 15 solid in >95%

honogeneity (45 ng, 78%yield). '"H NVR (400 MHz,

DVBO) : b dnd 8 (m T (m 6H)
1.85-1.95 ( z‘%g.z 1 H), 2.69-2.76 (m
2H), 2.98m3 mesms,epa 63*{ Heos8. 82 (s, 3H),
6.50 (d, J =46 H, 1H), ﬂ(d@laJ 0.8 & 5.7 Hr,

1 H, 7.51 (d, J:77Hz 1H) 7.53 (d, J = 8.5 Hz
18%p17.65 (d, J = 8.5 Hz, 1 H), 7.71 (d, J = 8.4 Hz,
' At&olut%n%ﬁ 2(n6)ethy1 sehitedbehoitacid 8-1H10.07, 83.2(remolYinMeH (200 mL)

qq)j HZS 4 é140 (ri_) S\lils E&ate%tygﬂtixdﬁg;hllf S%FI’EI% Ior:L 3'?9a¥s STQelzél\?ent was

( Sevaporbbed undéhvackurb and the residue was re- -dissolved in EtOAc (~200 mL),

3- QQ%/%%EQ gletﬁ 8&?# Pge%(?é;_) olG%&%’c@d Zqudous NaHeeRk-&oénioana cold
c aoriparfesd Bt eFhel organicleyeryyas therdies avptrpyposs oSy andy

Et %ﬁln}:é{pageed 'R rBss 1Y JifARk Methyl Bbter €as aMinite sblidt whigh wis used
without purification in step 2. ’
Step 2:
To a solution of the crude methyl ester 6-2 from step 1 (~55.2 mmol) in MeOH (200
mL), Peariman’s catalyst (20% palladium hydroxide on carbon, 1.0 g) was added and
the mixture was stirred under an atmosphere of H, for 20 h at RT. The mixture was
filtered through Celite and concentrated to dryness. The residue was re-dissolved in '
THF (200 mL), Ac,O (6.2 mL, 66 mmol) was added and the solution was stirred at RT
for 3 h. The reaction mixture was concentrated to dryness under vacuum and the
residue was re-dissolved in minimum volume of £Bu methyl ether (~150 mL). The
ether suspénsion was stirred at RT for 1 h before hexane (~100 mL) was added to
precipitate the desired acetylated intermediate as a white solid. The solid was
washed with hexane and dried to give the acetylated compound 6-3 in high purity
(10.1 g, 88% yield).
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CH3 42 Step 1 5-1 O0 NH4HCO3 \ Ni V' H _N NN N

| / HNNNE3N, TBTUN \ | / NH OH DM SO RT. 3h 2
wG2@508@88ep 2 53 O 53 WO 2005/ 080388 PCT/CA2005/000208

PCT/ CA2005/ 000208 Step 1:

3-cycl opentyl - 1-net hyl - 2- pyrazin-2-y1-1

H- i ndol e- 6- carboxylic acid 5-1 (prepared using.

procedures described in WO 03/010141) and

(E)-3-[2-(1-am nocycl obutyl)-1-nethyl- 1

H benzi m dazol -5-yl]Jacrylic acid ethyl ester 4-2 were

cBtaP¥d, followed by 5 saponification of the ethyl

e?\ts%rutroru&ﬂ thé a@émlatel @ERr p3dEAdsteE (8.42 M@ nued)canidpethssium

( Bt B3 = S DRSO (1 ion 200 B yas gtined 2t RT fgr 2
- andlal t&}°640r a further two hours. The crude reactlon mixture was then poured

5 Cagog@n a{n 1 ggﬁéwq‘prﬂ(} b 'ﬁ%&gf C|p1*t'a"fek¥§rrr‘ﬁédrﬂlé§ﬁt@re'd%nd

c' aci nd 4
( A@shdd-teyvePMBEEIGIh HED o @ aﬁwrﬁﬁf m@ﬂjy tWP Pmuftszﬂ?e(dﬁ?'red

7|_%1}trc§| %926 légéb'fﬂe unﬁQSIPed@nlgglsgﬁleQG 331 £aticd |v0hrch were
( gepayated gﬁero‘laslp{golumn rquron'pat%ap(l_t%djsmg %llgté)ﬁg}_% haxqqe as ihe
H)e,_Lbezt Gﬁeg)?ﬂje 4 J\ltrp |§>r14er|'dz4 wgé‘i)sola%ﬂa@ aybllow salidl(®.05'g, 204, yield).
O Hz, 1 H), 8.00 (s, | H, 8.07
10 (StepdiH) 868(d J:23Hz 1 H, 8.78(d J=1:2
'I:|)|Zl'he11 -dAto In%rﬁadleféds 4\13rom s@ep&? .05 &,,8.18 rhinpl) Yiad disbived inTHF (50
i,on
(L 3ng Shesoliion e cpaB G befora Mgy (251 B 498 M andf,
- igd 46&6 g, 46.4 mmol) were added slowly. The reaction mixture was stirred at
t
T PO SIKIPA L Mok o el st o
15 O tﬁlﬁy}’meﬂwl otherTBIWMLE SThepaqueousslayeiotas, acgllrﬁegﬁq) 9|Fh3 with 1N HCI
hya Ejglgegrnextrgétfa? Wﬁ%@@%g@ mL§) 2R 6‘?&91'1&: le@'BﬂwEé @é‘sf{e&@vlth brine

stirred

h. (~5(th) dried Py aﬁhydrw%\s‘&%@ ans RonseiAias *ﬂndﬁﬁ‘eﬁr G hE N-
adrqethylgl@d %mﬁodlﬁ’l"%-G as a gummy foam which was used directly in step 5 without

purification.

20
It will be apparent to the person skilled in the art that other diamine intermediates of

general formula IV in Schemes 2 and 3 above, wherein R® is other than methyl, may
be prepared by replacing methyl iodide (CHal) in step 4 above with the appropriate R:-
X, wherein X is a leaving group such as ClI, Br, |, methanesulfonate (mesylate), p-

25  toluenesulfonate (tosylate), trifluoromethanesulfonate (triflate), and the like.
Step 5:
A solution of the methylated derivative 6-6 from step 4 (~8 mmol) in MeOH (10 mL)
and HCI (8N, 15 mL) was stirred at 70°C for 20 h. The solvent was evaporated under
vacuum and the residue was partitioned between saturated aqueous NaHCO; (20

30 mL) and EtOAc (50 mL). The organic layer was washed with brine, dried over
anhydrous MgSO, and concentrated to give the methyl ester 6-7 as an orange solid
(1.54 g), which was used in step 6 without purification.
Step 6:
A solution of the crude methyl ester 6-7 from step 5 (1 54 g, 6.7 mmol) in MeOH (30
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20 drops of acetic acid, and purified on a reversed
phase Cl18, sem -preparative HPLC colum (using a

wa@ odosesissgyr adi ent from5%to 100% MeCN i n H20 ¥@&i/CA2005/000208

10

15

20

25

30

solvents contain 0.1%¢trifluoroacetic acid)) to
i sol ate the inhibitor

3-cycl opentyl -1-net hyl - 2- pyrazin-2-yl- 1

M- i ndol e- 6- car boxylic acid

{1 [5-((E)-2- carbanoylethenyl) 1-nethyl-1 H

D MEOLIL 9R2Pl 2 U A P F LGRS S R, 120 mo)

r phous solid
>Q‘£d?ér ho agepkere pf (17t R for 2406 Fnieeeaption mwttfuwa(sd@erewoug

%g- %r@%ﬁon?eﬂtrang_ﬁo J\% {)Q?mn%"ﬂ meﬂayﬁ?(@etﬂﬁarﬁfﬁb)b&h&mc acid

Hneth§l ter 68 ag#fpurpis id (533 gpo(mcrgwgggl.(fgmenjly pilieeigd by
1%!'%}\’)}t_ibé)ésea)k?ﬁlﬁlout]fukaerc?ﬁnﬁh%tlélbr H)8 47H(251 I(d J =

(d, J =84 H, 1H, 7.90 (s, 1H) , szo(sF?’H)?;so
8e8Mudigy J = 2.5 HZ, 30 1 H), 8.91 (d, J = 1.2 H,

v@(%ﬁe&swbpw%m% A %@Léﬁé’eﬁz‘kﬁ“'daﬁe*"

4cémoﬂp|102admtﬂ&hy|isfdr6t hyl am no) benzoi ¢ aci d net hyl
ester 1. H2, Il \ MeOH Pd(OH)2 / C aCOVe 02N/ CO2H
H2SO4 02N / COZI\/EZ Ac2 HN 6-3 6-1 Step 1 6-2 Step
2 Step 3 KNCB1 AcOH /4 cwo®2N) 2N NaGtBu \ + | \

NO2 6-5 MOH 5 SMTECTPC | .\ P o
~ ~ Step 6 HT COMe 2. AcOH, 70°C,2h BoGHN B
&8 : 71

1-((1 ,1-Dimethylethoxycarbonyl)amino)cyclobutanecarboxylic adid (1.40 g, 6.5 mmol)
was dissolved in CH.Cl, (45 mL) and reacted with TBTU in the presence of Et;N for a
period of 30 min to pre-activate the acid. A solution of 4-amino-2-methyl-5-
(methylamino)benzoic acid methyl ester 6-8 from Example 6 (1.33 g, 6.85 mmol) in
CH.Cl, (10 mL) was added slowly over a period of 30 min and stirring of the reaction
mixture was dontinued for 20 h. The reaction mixture was concentrated to dryness,
and the residue was re-dissolved i AcOH (10.0 mL) and stirred at 70°C for 2 hto
achieve cyclization of the benzimidazole ring. The reaction mixture was concentrated
to dryness and the residue was dissolved in EtOAc (~250 mL), extracted with
aqueous saturated NaHCO; (2x 100 mL) and brine (100 mL). The organic layer was
dried over anhydrous MgSO, and evaporated to dryness. The residue was purified by
flash column chromatography (using a solvent gradient from 40% to 50% EtOAc in
hexane) to obtain the pure 2-(1-ten‘-butoxycarbonylaminocyclobutyl)-3~,6-dimethyl—3H—
benzoimidazole-5-carboxylic acid methyl ester 7-1 as a beige solid (1.41 g, 55% yield)
and recover some of the unreacted diamino starting material.

2—(1-tert-ButoxycarbonyIaminocyclobutyl)—3,6—dimethyl-3H—benzoimidazole—5-
carboxylic acid methyl ester 7-1 may be converted to an amine intermediate of
general formula Ill in Scheme 1 using standard reagents well known to one skilled in
the art. Such reagents include, but are not limited to, trifluoroacetic acid, a solution of

HC! in dioxane, and the like. The corresponding amine intermediate of general
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| 6-7 6-8 Step 1: 5 A solution of
2-nmet hyl -5-nitrobenzoic acid 6-1 (10.0 g, 55.2 mmol)

WO pooMegi8g 200 nl) and H2SO4 (1.0 i) was heat BAI/CA2005/000208

reflux while stirring for -3 days. The sol vent was
evapor at ed under vacuum and the residue was
re-dissolved in EtOQAc (-200 nL), washed with cold H20
(-50 nm.), cold saturated aqueous NaHCO3 (-50 nlL) and
cold brine (-50 nL). The organic |ayer was then dried

oyer u

BT RDe EEelp S ity aRaERId AhBfer O GkRE Rl 1
uSeitemevi ukiog thequre¢efdursaefiexample 4t ep 2. Step2 To a
solution of the crude nethyl ester 6-2 fromstep 1
(-55.2 mmol) in MOH (200 nl), Pearlnman's catal yst

( E3sPIE 8 adi um hydroxi de on carbon, 1.0 g) was added

alEN 3. ' 3 8ldime |Jandﬁnzama&msm]ez mettiyl-
Hﬁrﬂf%_? ggﬁh‘mﬁ%&%g m xt u?g was filtered through
carmie agistethyh R8Tt r at ed to dryness. The residue was
re-di ssolv A (200 nmL AcZO 2nl 66 Mol )
was added zg;d_«;iiéiutlon é stirr fog, 3 h.
The react pen mpy RS concentrat e’?ﬂ’”to“dr ess$ under
vacuum and the r.esi due was Ye-di ssol ved in m ni mum
volunme of t-Bu nethyl ether (-150 nL). The| 20 et her
suspensi on was stirred at RT f,orol h befps Dhgv)ee

(-100 ni) was added to preci tef’® the desi’red
acetylated internedi ate as%vvhlte solid. The solid

was washeg—w f; ne and drj.gd to givet
-acetyl at ed 0 in hgh—purit 71 g, 88%
yi el d). 5%5+\D 8= PCT/A2005¢ Y 3: A

10

15

20

g, 40.6 mmolarand potassium nitrate (5.0 ¢g, 50 mol)
in AcOH H2SO4 (1y1 ratio, 200 nmL) was stirrted at RT

for 2 h and at 40C for a further t fo)
reaction m mien poured 5 E;Zm@
L) and m xed f coN€ preci pif at'e

filtered and Washeduseveral times wit H20tl,g g| ve a
m xture of mainly two products, the desired 4-nitro
| SBtepr: 6- 4 and the undesired 6-nitro isoner 6-5 (1:2

raj Qo)e Ian?iﬁ&%ﬁl@h f@cﬁheﬂ‘h&ﬁ@-‘ﬂbéﬁﬂomﬂazole 5-
chr

ogra | ng \c' i n hexane as t .
el caspaxyli methél apisti7eT oM SoREPIed. U Al Si5aBINGY was ggsgjved in
y ehleWoSAL) Shd(tRe Sutibn wid%oiic8 t6ldC. A BolSiceiof MBAL-H (18 mL, 1M

in THF, 18 mmol) was added slowly and the reaction mixture was stirred at 0°C for 1 h
and then at 50°C for 4 h. The reaction mixture was cooled to RT, a solution of
potassmm sodium tartrate (1M, 50 mL) was added very slowly and stirring was
continued for 1 h at RT. The solution was concentrated under vacuum in order to
remove most of the THF and the extracted with EtOAc (~200 mL). The organic layer
was washed with saturated aqueous NaHCO3 (50 mL) and brine (50 mL), dried over
anhydrous MgSO, and concentrated to dryness. The residue was purified by flash
eolumn chromatography, using a solvent gradient from 50% EtOAc in hexane to pure
EtOAc and then to 3% MeOH in EtOAc, to obtain the pure alcohol 8-1 as a yellow

solid (1.09 g, 84% yield).

solution of the Fcetyal ated ester 6-3 frorh stéﬁ 2 (8.42

58



The 4-nitro Internediate 6-4 fromstep 3 (2.05 g, 8.13
mol ) was dissolved in THE (50 nL) and the solution

wor®sogsied to 0C before Mel (2.51 ni, 40.6 nmedl/Cands/000208

10

15

20

25

30

t- BuONa (4.46 g, 46.4 mmol) were added slowy. The
reaction mxture was stirred at RT for 15 h, H20 (-50
nm.) was added and the aqueous m xture was washed w th
t 15 butyl nethyl ether (-20 ni). The aqueous |ayer
was acidified to pH3 with 1 N HC and then extracted
with EtCAc (-100 nL). The organic |ayer was washed

teR %r.i ne (-50 nL), dried over anhydrous MgySO4 and
Cmsalaﬂéﬁ &ttRel alcondl Bylness step 1l 0@ gt B.d6 NemotearisyPessddartin

und o 0700 8% 8 ol CHRERAHE], 0tk R g | the

ap@m nias toadnes endssnaki anstihe fesidve wastpUETied el column
gé‘ﬁfgw(%%gg%ﬁ GJ%%' bas: 1 \Aﬁn&@lnﬁfaﬁ {Psuath e plrd Bidehyde 8-2

ove erein I's other than
meaodyhg, Satyvielde prepared by repl aci ng net hyl iodide

\(N%gj]]g. in step 4 above with the appropriate R8- X,
erein X is a |leaving group sug

métseluties af ety &rhepebnoRieponals (9@23 yhg@ggﬁm?%waw (5.4 mL)
(RS ¥bételo < Ue\ri‘dl N @IS G B89 linfolNB.0@ mintat) dscddelpd. Rnel

et o P A b VA g o
af@@bd;'ﬁé in( SML 015HHL0 8wamrr8)|)lwases¢bvﬂy ad»@ andstizibg was 'pnla;lnued at
| v ora
Boaq 15 Tos iR SR S Qg EBEAUTERE) b padRa e
SQaMQte@amdﬁu%HQm (2?<L30 mpranddyr @Ql@Q:ml—hy'@}e W“\‘/\B!‘Pfé’ﬂas
Wléfﬁ %E %[%hgg{)uselgl - a d @&%éﬂ{ré’t% 1B B¥na8&due which was
SARYF & Pve

t t t -
UM LR RGN R

PUfob/ § -
%0 x t'o?_/ ??J()Angﬁé ?lgxa(ﬁe (o ﬁfé‘ A}H% hﬁ%bc?ér%%gti%? @Ié!ﬁd ﬁ/gﬁte{%écl)low foam

568@\@92@3%/&/@31)388 PCT/ CA2005/ 000208 ml) was treated
ungiep 4cat al yt| ¢ hydrogenation conditions using Pd/C

(10% 150 d
h. Pkl Srealdt BRC ioReUrSoRUE Wk prioed rTsale Y beeflipg a Ho
anf dpease@imatad stidingitheesolution at RT for 1 h. After evaporation of the

esqog/ren%urgeagachgha% - —(E%ngaégﬁﬂf@b%rﬁﬁhﬂ _3HEERYimidazol-5-

S Wilf2-miethytaepylipacie e(iwbeshr%dasbyolgteﬂmye apa M@'OWssé’de (79 mg).

wi thout further purification. EXAMPLE 7 2-(1
It will be apparent to the person skilled in the art that the triethyl-2-
phosphonopropiohate used in step 3 of this procedure can be replaced by
appropriately substituted derivatives to prepare analogues of the general formula llle
in the scheme above, wherein R%® is defined as hereinbefore. In addition, methyl
esters can also be prepared in an analogous fashion using the appropriate reagent.
Compound 8-4 and its analogues of general formula Ille above may be further
elaborated to inhibitors of general formula | in Scheme 1 using the procedure of

Example 4.
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carboxylic acid nethyl ester 1. BocHN~-CO2H TBTU, Et3N
Lr - (\// z BocHN NHi COZMe 2. gcOH, 700C, 2 h
WEmiMes0380 ss 7-1 PCT/CA2005/000208

1-((1, 1- D et hyl et hoxycar bonyl ) am no) cycl obut anecar box
ylic acid (1.40 g, 6.5 mmol) was dissolved in CH2Cl 2
(45 m) and reacted with TBTU in the presence of Et3N
for a period of 30 min to pre-activate the acid. A
sol ution of 4-am no-2-nethyl-5- (methyl am no)benzoic
aC|dPrEethyI ester 6-8 from Exanple 6 (1.33 g, 6.85

nFAMPLER 15 CH2Cl2 (10 m) was added slowy over a
peFiio-ainifOberizaldehgdst i rring of the reaction mixture
was continued for 20 h. The reactiof m xture was
concentrated to dryness, and the rgsidue was
re-dissolved in AcOH (10.0 nL) and stirred at 70C foiQ
2 h to._achieye cyclizatiom ol he benzirridazcﬁ

f_o_d.rHC ne nd'

The reacy of m xt §Pe*Rgs con
the residugswas dlAscsmwed dnP 250“°‘ﬁ‘L) ON

ext ract ed with 20 ggueous sat ur at ed NaHGEB (2x 100 nL
and brine 100 nlL). 5Ij'he organi ¥ | ayer was dried over)
agl .0us MgSMH and evaporated to dryness. The residue

L D 3 S HAT y

oheH28 LR YE&tic anhydrlde (252.0 mL) and 2-fluoro- 4-methyl-1 nltrobenzene 9-

%p&%@é%?iﬁbm o§ 61? %g@ ni? %?Xcgaﬁféé %élgpcg‘f XBA(‘heﬁ rgteg 's[m}r@élcld (40
a$nL§ \Mﬁe lag@eddrbp-tvidelovéi a geridsbfbymis] faljovgs! bi/rﬂ]e V%W @\P@‘radd't'on of
F% 2\2\?%{1‘& G35 ma‘?{ %9? ﬂ{nf?dﬁl {h‘é_;étle%'f Eéid?l%gqﬁ&éirbb@tbrydsl&v (4.5 h)
10 ann am‘enis rmalmtelnrtimadiempéraitﬂre bg@WeWap for mul aomller i ﬁ ‘o

Sﬂh%ﬁ%g&n&%t’slge gjan glfetf é?edé Eglﬁﬁégsfsombﬁ b&ddEMR dnfbepBed finally
e e BtnE.6nc OF HE =GR IS EoREIon 8 Gt Fiosh g cton

Hdas! Srréld ¥ @R %dduﬁ&%l 1h ﬁnd (Hpe;c éHaa/srsmm@sqzmﬂm%u gorapieiian of the
internediate o

P TR0 B0 For P FRPBE AN 125 PPURSHAHEC (14 2pd the resuling
15 f Widsh QFas@iilaes wath @Otup tb alothi df 8rls abtlhlg'emjntathe pivdHelbggan to

3 ;gemplg?e Afer EIRY Sh, ttheebe?é’eo&%i Wa€ wakhd\@Pdd A,0 ANk B white
( ESolidh- T 4lid Aveistiusrcsuspetsietyn golB2%-NAHRDHZP0 T4 A6 e
dazohed agé btk TBRb 1o BB Yhd Gadidtd 98f B¥lg, E&HtARing some of the
unreacted starting material) as a white solid which was used as such in step 2.
20 Step 2: '
In a screw-cap vial, the diacetate 9-2 from step 1 (1.0 g, 3.7 mmol) was dissolved in
glacial acetic acid (10.0 mL), followed by addition of H,O (1.0 mL) and concentrated
HCI (1.0 mL). The resulting partiaily soluble mixture was heated at 115°C for 45 min.
Most of the solvents were removed under vacuum to give a gummy residue, the
25 remaining acid and H.O was azeotroped twice with CH,Cl>-hexane to give the desired
semi-pure 3-fluoro-4-nitrobenzaldehyde 9-3 as a yellow solid (600 mg). This
compound was further purified by flash column chromatography (using 20% EtOAc in
hexanes as the eluent)'to remove small amounts of unreacted 2-fluoro-4-methyl-1-
nitrobeﬁzene 9-1 (~35% overall yield).
30
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/~1 \ DIBAL-H ~/ | \ BocHN NOCH BocHN NCO Me / z Step
1/ 7-1 81 00 Step 2 Dess-Martin 11110kt
w@ensosizsane EtO" Ot C'N\ NaH (~ \ BocHN@/CRmMAEN00208
Step 3 BocHN N 8-2 83 4N HCl, Step 4 dioxane ~Nj\a
R60 H, N COZEt \ HZN CQOzZEt 8-4 Me Step 1:
2-(1-tert-Butoxycarbonyl am nocycl obutyl) -3, 6-di nmet hyl -
3H benzoi m dazol e-5- 10 carboxylic acid nethyl ester
7-1 fromExanple 7 (1.41 g, 3.8 mml) was dissolved in
THE 95140 nL) and the solution was cooled to 0C. A

Rién0f DIBAL-H (18 mL, 1 M in THF, 18 mmol) was
a@Eb%i(ﬁAmNd&@hdtwmmennmnmadnymauidaetlwlsester rred at
OC for 1 h and then at @OCJor 4 h. The reaction’

m xture was cool d to RT] a Pbélﬂutr on of potassgi um
sodiumtartrate “Wwas added very slgw y and

stirring NS \9 t| nuedwnfior | h at’ 3 ol @&i on
was concent flatgdd under vacuumn order renq@ye nost

of the THE and the extracted with Et°@Ac (-240 nl). The
organic |layer was washed w th saturat ed seqUenns
NaHCO3 (50 nL) and brine 80 nlL), dried over|.
anhydrous MySO4 and concentrated to dryness.” Theg
residue vYﬁ,s purifi by flash col um bhrorratqgr hy,

using a sal veat-Fradrent feem&0% Et ORE exane %
pure 20 Et ndthento<—3%—fv'ea'—||n Et to obtain
the purew¥l cdhol 821 as a yéFPow sol Pd (1.09 §* 84%
yighgh. 58

To a solution of triethyl phosphonoacetate (1.37 mL, 6.90 mmol) in THF (13 mL) at
0°C, NaH (60% dispersion in oil, 314 mg, 7.84 mmol) was added and the mixture was
stirred for 30 min. After that period, 3-fluoro-4-nitrobenzaldehyde 9-3 from Example 9
(1.06 g, 6.27 mmol) was added and stirring was continued at RT for 16 h. The
reaction was quenched by the addition of H,O (20 mL) and the product was extracted
into EtOAC (2x 100 mL). The combined organic layers were washed with brine, dried
over anhydrous MgSO, and concentrated to give the cinnamate ester 10-1 as a light

orange solid which was used in step 2 without purification.

It will be apparent to the person skilled in the art that analogues bearing various
substituents on the cinnamate double bond may be prepared by replacing the triethyl
phdsphonoacetate used in this procedure with appropriately substituted derivatives or
by replacing the aldehyde 9-3 with an appropriate ketone. In addition, cinnamate
methyl esters can also be prepared in an analogous fashion using the appropriate
reagent.

Step 2:

The cinnamate ester 10-1 from step 1 (~6.27 mmol) and methylamine (2M in THF, 6.3
mL, 12.5 mmol) were dissolved in DMSO (6 mL) and the reaction mixture was stirred
at RT for 2 h. After that period, the mixture was diluted with EtOAc (100 mL) and the
organic layer was washed with HO (3x 30 mL) and brine (50 mL), dried over
anhydrous MgSO, and concentrated to give the crude methylamino intermediate 10-2

as an orange solid. This product was used in step 3 without purification.
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WO 2005/ 080388 PCT/ CA2005/ 000208 Step 2: A solution

of the alcohol 8-1 fromstep 1 (1.09 g, 3.16 mmpl) and
w®e®s/o848g i N periodinane (1.70 g, 4.0 nmol) iPCIEHREI02/000208

(40 m.) was stirred at RT for 2 h. The solvent was

evapor at ed under vacuum and the residue was purified

by flash colum 5 chromat ography, using Et QAc: hexane

(1:1 ratio), to obtain the pure al dehyde 8-2 (605 ny,

56% vyi el d). Step 3: A solution of

triethyl-2-phosphonopropio n ate (0.228 niL, 1.06 nmol)

in THE (5.4 nL) was cooled to OC and NaH (42 5 nyg,

6%l b @pdarenl uﬂﬁe pemb) skikesi ia treseatt thFhahdrBiamine intermggigtes of

Ztg%rg@g Iaglg ip %ﬁ?%ﬁes@ gnob% ig{fé \?lhé’gngtlé n@ﬂeﬂfwaﬁ H%thyl may be

Opf&péreany|rgplaeisg mbthWamlrmc(@éﬂNlamm step Rrabayg Widsthe approprlate R®-
5 C |nued at RT for 20 h. The m xture was dil uted
" Et CAc (-100 niL) and washed with saturated
agtepodrs NaHCO3 (2x 30 mi) and brine (30 -nL). The
0 QAR Loy {no%ﬁtr c%riaﬁ%té)gﬁér ﬁnf]ﬁféjrh %té?a M SO415@hd) and SnCl,

concen ra’?rg rown residue

5
s dihyengteciItn yngperz. rmeliwBi disabRd AP &Wr%li?ai@é?eawﬁgtﬂre was
u§fn%l:l & S%QEV&IEO r%ru%d'ﬁ’étm&ﬁjféﬂlas“&%dd% et ’@i’@é@tum and

hexane, give the N Bo d es
10,y eoncsilreid it B OIS AR oo Ged S R R e
t 'W%s B.%thpédﬁeﬁ% Bf @q@foosl Bol\mcm (ﬂ(sbtueazecﬂqud@@ts atlQhStHKﬁdIer 30 min.
by_addi
A b L
SMgSﬂltandﬂbl@solwﬂ:wasrremoved under reduced pressure. The residue was

( i)gpf?’qé)[ By %h %@u%ﬁ%\ﬁﬁ ré(;.‘;r)y (§s|g?g Q'gFQ%ﬁJF\Y trom Holos Bze0 98 o

et est er
15 | sekatesid eﬂwiec%@e)ato)@ylel( )nﬁ#bam@O(&@q&wamlp?)p{;\;qu}a%w acid
kidhgd in the art that the
t M%{F-‘E@S%Q%ﬁgggﬁﬂlggr opi %at e used in step 3 of
this procedure can be replaced by appropriately
Sypgsl ff %?Tﬁﬁjo Qb?rhétﬁ?\bmw@?phfe m@paaad athgl extpresaydic doheerted into
eneral formul

5
0 eibe fer@ives of per Ay in SEAGHE 1 Ry Y BRELEE
20 e%@hﬁ)lé‘s@om 26d hethpr pisorated tmlnblblttaaaf gryera fareaylail gnScheme 1

usin roprLate agent. Conpound 8-4 and its '
an‘éﬂ"%gt %Qm(‘fggﬂgﬁ’ébéﬁmw%?nul a |lle above may be further
30 el aborated to i.nhibitors of géneral formula | in

S sing the procedure of Exanple 4. 59 WO
%%Q%§£8 PCT/ CA2005/ 000208
5-Amino-2-methyl-4-methylaminobenzoic acid methyl ester

ON ON © ON
\©f ' H,0, NaOH MeOH, HC!
= —_—
CN COH coMe

2

: Step 1 Step 2
11-1 P 11-2 11-3
Step 3 KNO,,
H,50,
Hf!l Na,S,0,, | ‘
K,CO, HN CH,NH, O,N
j©i
H,N co,Me
2 z Step 5 oN CO,Me Step 4 oN COMe
11-5 . 11-4

25 11-6
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EXAMPLES 3- Fl uor 0-4-ni trobenzal dehyde 0 OL O F F F
Cr03, H2SsO4 D(: \ OHO HaA I , \ Ac20 AcOH AcCH

W@ZN508138N 02N 9-1 Step 1 9-2 Step 2 9.3 St epCICAZ0£000208
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20

25

30

t wo- necked flask (equi pped with an interna

thernoneter) was charged with glacial AcOH (252 nl),
acetic anhydride (252.0 nL) and
2-fluoro-4-methyl-1-nitrobenzene 9- 1 (25.0 g, 161

mol ) at -10C. To the cool ed solution, concentrated
sulfuric acid (40 nlL) was added drop-w se over a

p\%ﬁepé‘d of 5 mn, followed by the very slow addition of
C}Sl "s@lmldﬁ’ﬁf(z\ffhéthwm dl&olééﬁo@tnledfﬁ‘m @158 §, 15 hemodtie agfeous NaOH

t b
R
t heteﬂilﬂ:&latlbrlnm thé eaaling cbrpenesrsvasdialied fon 5b1@d'0'ﬁé§’ alayy &gmoval of
A apd éiflslsgigécjj ¥m{n%ﬂra|§ %ﬁ?ﬁ!ﬁ tAd ggﬁ?ﬂ&ﬁ thaStedidied andli fetﬂw@&antlnued

Iron”’of the additlon he reacti
sforen edd1ﬂcma| 4./ hadidietreagiian nwgurﬁ]V\@S(cpplgq;t%ﬁgi 'S}&i (goncentrated)

' G/Qé. ‘ri@(f(e%chro |§3 gTdquBI RE bR -3t Bﬁmhléremﬁtl thé parbdlytic acid 11-2

antscivod 3 o o1ange £S0L PO AL0) d TRFEPU FEEBS Lt tep 2

awitdidbudcafort;, at which point the product began to
precipitate. After filtration, the beige solid was

_ with cold H2O to obtalna\/\/mte solid. The
sa éoﬂjtlﬂﬁﬁf thb @BidSIMsPRsH €rdpi1n(360lod 1260madi0081¢QtS (30vnh), and HC

g:(%[\té gg:gpéja ioyane v%@ r@gwg% ﬁ?aae(wo rgfl@ghrgﬁ_lf Ol'llié)scg\he\rﬁlr?\ggg‘te g
S te@4igarated tmdremesaluhdawaauum an@trede$l@1wht@hew§5 Uis‘@%?%&'gd in

dlég@é? Qogtngﬁ Qr]he %Qu@ne\laas%vfhe%%tﬁ %g&%&%atuvét@é NakiB; (100

roms
dingl$ ahe bdne (100 gnlacdrigd oxefeanhydrags MQ?@@ apd ﬁ’t%POraF%q foglpugss to

by \/@q%éétgﬂn@fmgage(ﬁ &%?ell@ﬂ@o%%@ﬁﬂlﬂ (2sed). THhd méterifl was

resultin artially soluble mxture was’
heaedsm Séﬂpfiwﬁhplﬂ@ld“ ie3tioR-n. ~ Mbst of the sol-vents were
rg{&ygd under vacuumto give a gumy residue, the 25

v B B 12 KoreSab o2k SPES At RSt cono. 130

3- rﬁlauﬁ’r%fbbéleﬂ it 0T KNG (ST 7.8 ridncilowas adeletl waryssisivilyl After a few

(e min o?gtlrrmg me ice bath was removed and the reaction mixture was stirred at RT
for 20 h. The reaction mixture was then poured slowly on ice (~50 mL) and stirred
until the ice had melted, and the desired dinitro product 11-4 was precipitated and
filtered (~1.55 g of light yellow and slightly wet solid). The compound was used as
such in step 4.
Step 4:
To a solution of the dinitro intermediate 11-4 from step 3 (1.55 g, 6. 45 mmol) in THF
(15.0 mL) at 0°C, a solution of methylamine (2M in THF, 15.2 mL, 32.3 mmol) was
added, the ice-bath was removed and the reaction mixture was stirred at RT for 1.5 h.
The solution was concentrated to remove some of the THF and then diluted with
EtOAc (~100 mL). The organic layer was washed with HzO (~50 mL) and brine (~50
mL), dried over anhydrous MgSO, and concentrated to give the methylamino
intermediate 11-5 as an orange solid (1.26 g). The compound was used in step 5

without further purification.
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conmpound was further purified by flash col um
chromat ography (using 20% Et OAc in hexanes as the

w@bkweng)ess o renove snal |l anmpunts of unreact ed PCT/CA2005/000208

10
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20

25

2-fluoro-4-nethyl-1- nitrobenzene 9-1 (-35% overal |
yield). 30 60 WO 2005/ 080388 PCT/ CA2005/ 000208

EXAMPLE 10

(E) - 3- (4- Ami no- 3- (net hyl am no) phenyl )acrylic acid

ethyl ester OO II /Ot HI/11\/-P~ EO0O Ot F O

NaH F \ \ OEt 10- O2N 02N 9-3 Step 2 CH3NH2 Step 1
CH OCH O ORHN\ \ ORSNnd2 / EtOH HN Oet HZN 10-3
Sttwm B’e &bparebdtodhe Sérepn akilldsl il thesarsibhiathesrdiayhing fnitermiggliates of .
gen groa% Iglaﬁsclg% n?ITdo% gPoﬁ’%b‘W ?&E?‘”l{‘o’tﬁaﬁhéﬁ |’3hemyr )may be
Wesspacdes rambumdwmemylmtmrree(%lsle)m step 6@bevse W@Dthmaﬁpropf'a’fe R°-
After that period, 3-fluoro-4-nitrobenzal dehyde 9-3

from Exanple 9 (1. 06 g, 6.27 mml) was added and

sStep $:ng was continued at RT for 16 h. The reaction

Wﬁ"g 3%%%8# gfjthg%‘netﬂ@@angﬁig géﬁ\/é?\é)é)‘f 1 é‘@@n(s?éb 125 @rBZBS |’ﬁﬁlol) in

was ex

cmmwe@ (aa*rtgmhmr%t%r@cwe(defi%%&m °{)ﬁ 3\% 4&%9(%%“"9‘*
OVRH RN ONEs é(ﬁr%@”at R‘T%rccplﬁl Cmater 1aJeE 30 enlyiwee adbied and the

ci hnamat t 10-

XSRS GoneaTig IR BB [ R RO e ERP Tlgreacton
gﬁgf&gl‘é"\kaétﬁeﬁ BiRitdewigDBIONE (F2EomiartdHiee ang’anlt: teyer was separated
S LA, T Rt g o
t rdoftdnyrbted mhdermaomﬂamegm B-amied2- mtrwhﬂémpﬁhw@m*@naplﬁ ﬁCld
ARR&N LLBE 1Y (gc‘ﬁbr% dadl ﬁgldﬁjgg L ¥RWnY@hra solid.

Compound 11-6 may be converted into the corresponding amine intermediates of
general formula Ill in Scheme 1, wherein R® is CH; and R® is -COOCH;, foIIowmg the
procedures of Examples 3 or 7. These amine intermediates may be further converted
into amine intermediates of general formula Ill in Scheme 1, wherein R® is CH; and R®
is -CH=C(R%%)-COOR, by following the procedure of Example 8. All these amine
intermediates of general formula Il in Scheme 1 may be further elaborated to -
inhibitors of general formula | in Scheme 1 using the procedure of Example 4.

EXAMPLE 12
(E)-3-(5-Amino-2-ethoxy-4—(methy|amino)phenyl)acrylic acid methyl ester
oN OBt DIBALH  ON OEt CHN, ON OEt - : ‘
OH O OH
Step 2 ~ Step 1
- 12:3 122 O 241 O
-Marti
p:::dm:nt:l sws g
Meo—J~—COONe KN,

oN OEt MeO NaH X -CO0Me 50, ON X COOMe
o —— —_—
ON OEt ON OEt

H Step 4 2 Step 5 126
124 12.5
: Step6 | CHNH,

Na,5,0,

H,N . -COOMe K,CO, O,N = - COOMe
-
MeHN OEt

MeHN OEt Step7
12-8 12-7
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by replacing the al dehyde 9-3 with an appropriate

ketone. In addition, cinnamate nmethyl esters can also
Wheoosogsss ed i n an anal ogous fashion using thePCT/CA2005/000208

appropriate reagent. 20 Step 2: The ci nnanate ester

10-1 fromstep 1 (-6.27 mmol) and nethylamne (2Min

THF, 6.3 nL, 12.5 mol) were dissolved in DVBSO (6

m-) and the reaction mxture was stirred at RT for 2

h After that period, the mxture was diluted with

OAC (100 m - ) and the organic |ayer was washed Wi th
¥x 30 m-) and brine (50 nm.), dried over
amﬁmb’)@wsnm@fs@donaadd denlo@ 6ot 88 mmolgwa%dfﬂiféve@r'm methanol (15

mes by a”‘{ﬂ Qs %%Fﬁgrll QtFrl%d]aQO‘?C @%ol@ r%f%‘f‘a&@néﬁ?\'ahéim ethyl ether
T Bl i

out
6Wamowum®we@ @sm @@@ﬂpwl@owr@@@sj @sd \M%P Sﬁﬁf?q fobé fUrtnar 20 min.

5 aRR@E&%ntE Pe 38&5&9@0 affbry ltr?vs,dmlei'ﬂyltééfl‘ari‘IIZIZ ésha’iﬁal@yéllaw solid

amne I ntermedi ates of general
s&hmsq@nbmh@ wepyeed lv\ﬁ‘@Pé VR@‘OP%fUB‘P?{ @Pf"?ﬁ?ﬁﬂ“ met hyl
Stl‘@éerpg- aErepar e?hby repl aci ng met hyl am ne (CH3NH2) i n
ove W
B ssioe A RATAM 18R B ChoT Do i owsclieahed iy e Bnd the
~ SisBRitich éabied to =250 umBer e&ﬁido@iﬁt&osmekg/dﬁ abletiqraB0 ny,
10 mdﬁqhug/le{}\ggv\l’ﬁlrjrgﬂygrlld%dn Xe? aglbfg'o &I’%na(q 8‘1‘?{.88%0!?_&%8 E&Fed and the

Mir&ddtioe mmmetaomhe}ﬂtomrmcb@ mnbenﬁemewttee amwo additional portions of

eiﬂ@?ﬂ;{: ga%lﬁ(ﬁﬁﬁé? a %ﬂﬁd ) fhé? 1‘4’@a°nddd ﬁﬁﬁér\ﬂeﬁhl 0.5h

acfieoths las mliasn hefroaion Mas Sa0IRk LS '\b't'?'r(?% gl yps slowly
B%dgéﬂand fa&n ﬂﬁﬂ?éi’lh@d Lig¥Rusiyas 03 INTIRXbrigasit eclvaits trerecttien

rine, dried o hyd
5 e < Yy PR S 2 x50 mi) e
r ﬁlzel\sﬁlé@ Wi Siatc? gf]ot rfﬂf_)%hdhﬂmé (SLE OTrtermmbhfed reEtrags wpteythen
etqﬂep oa%réﬁ%ﬁ;@;) artdcgv {)Qo)"étedQO a?forg the alc/ooh%f 121 3 a8 g)i)%%eyell&lv fibrous

(Fs)oné’v(Mo grﬂuaﬁt)amﬁmdswmascsmhmyé@acry| ic acid
et htyeg ester 10-3 as a yellow solid (100 ny).

F_§ 4- Am no- 3- (et hyl am no) phenyl ) acrylic acid
20 et/hwrbmsblarorrmw hetrsaretyidxed, ﬁdlhxdro-arﬁ-b@z@dpqu—gt(ﬂdbgne (Dess-

I\Aglgg %%@(lédl oafneg%' :%xddls zﬁ7| rﬂm§§ ,IJrofng h%ﬁé‘"(@n[ & mL rinse) was
eI advied & edtirey sahtiohiof ﬂ)eglooholgéri’eﬁr%m stegr2Q198 9 4i9% mmol) in DCM

Sc(gmmg JaEd W r%g?tfoﬁ%tnpécﬁ&%@nt &meraiR! Lﬁhdér a FkOd&H dthbsphere.

estAlier4 h, saturated NaHCO; / 18 %aNmaan(Zose (n1Z‘Io I1%0 aCL) was addéd and the

25  mixture stirred vigorously until the phases were clear (ca. 0.5 h). The organic phase
was separated and the aqueous phase was extracted with dichloromethane (50 mL)
and washed with saturated NaHCOj; (2 x 150 mL). The combined organic phases
were then dried over MgSO;, and evaporated to yield the aldehyde 12-4 as a pale
yellow solid (960 mg; 99 %) which was used as such in step 4.

30 Step4:
Sodium hydride (95% dry powder; 158 mg; 6.25 mmol) was suspended in anhydrous
THF (10 mL) and trimethyl phosphonoacetate (0.945 mL; 5.84 mmol) added dropwise
at 0°C under a nitrogen atmosphere resulting in a solid white mass which could not be

stirred. A solution of the aldehyde 12-4 from step 3 (950 mg; 4.87 mmol) in THF (7
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02N \ 02N C2N H202, NaOH ):)~ MOH, HCl / ON CO2H /
C02Me  Step 1 Step 2 11-1 11-2 11-3 Step 3 KNOB81

wWOR2B6480388 \ Na2S2041 K2CO3 HN CH3NH2 02N\ HAI/CA2005/000208
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CO2Me Step 5 02N CO2Me Step 4 02N/ CO2Me 25 11-6
11-5 11-4 62 WO 2005/ 080388 PCT/ CA2005/ 000208 Step 1:
A solution of 2-nethyl-4-nitrobenzonitrile 11-1 (2.53
g, 15.6 mml) in aqueous NaOH (10% 31.0 nlL) and
aqueous H202 (10% 16 nL) was stirred at reflux for

2t il oo i Shat A B Ay Bp ST gsplasns

ddissonltior df ’ahm‘mﬂtea))l;d mash. tﬁﬁemmmidmln dhe feagtipnyas allowed to

rest or 4 bag térﬁ;géré% C%‘Ee? 'i'é‘f'ﬁdche EI‘B dﬁ?’éa@tﬂﬂ' rhik@PRvaslevaporated
8 AN 3 HCl

nmx

(tocam;reuawawyd whish vael @éfdacéﬁddﬁliwmd raéﬁtatedﬁtxu 30 rpljeangyashed

Qifin saturafd N‘Q-'Ié@ @3 7 mb)nerne _bRBMEN iektratd Werkkirigd over MgSO,
precipitated as an orange-col or s

candheyeppiatedsieiaiforidse elggq{n@tﬁ e§tleéﬂ)2 asMafeH/gﬁ?w gglld (TE(’?Z g; 99

) '\Afhlcﬁawds%ed 3rpst§§ sitRout Aurthet plirifioationf the acid 11-2
fromstepl( 0 g, 15.6 mol) in MeOH (30 nmL) and
HCl (4N HC in dloxane 2.0 mL) was heated to refl ux

f ﬂl’wnl4i§’e ébpcelﬂ_élﬁ tShk \person skiied i tapat tiatitie tronethyl phgsphgnersetate
m_an { esli
Eoesn 3 araseeure 5304 b by S Eiics a“sﬁﬁ‘%!ﬁ'é%*ﬂ? b
sptapaaat chldyakiCaBaring @6”(15 subgtitugnts ot thesinnamgteAopblediondy

oywer anhydrous MgSO4 and evaporated to dryness to
gi ee° ‘he ester internediate 11-3 as a yell gw co

'sdhe d-ntta-2@thy)ycintamatar-8 frpe steped (S0Ged 1@@%?’83'& ﬁa%%iSSO'Ved

W r{ &%H%Tpegé# gdlfﬁﬁ& 585‘( 3% TBn@the-E‘éluﬁoﬁ ebakd mm°of Pbt‘a%lum nitrate
( €x3omg, 17 mmD wasyAodpd o 80 Be i lns T e e ?tfgam perature.
7. RrdPBinbletes tsldastionarixtufd way yourddf dvar ica dndithe precipitated solid
was collected by.filtratio‘n. The crude product 12-6 was washed with water, dried
.under vacuum and used without purification in ste’p 6 (390 mg). ‘
Step 6:
The dinitro derivative 12-6 from step 5 (390 mg) was dissolved in THF (3mL) and
methylamine in THF (3.02 mL of a 2M solution in THF) was added. After stirring for
30 min, volatiles were removed under reduced pressure and the orange solid 12-7

used as such in step 7.

It will be apparent to the person skilled in the art that other diamine intermediates of
general formula IV in Schemes 2 and 3 above, where R® is other than methyl, may be
prepared by replacing methylamine (CH3NH,) in'step 6 above with the appropriate R®-
NH..

Step 7:

The nitro arene 12-7 from step 6 was suspended in a mixture of EtOH (12 mL) and
water (12 mL) and KZCO3 (1.00g,6 equi{/alents ) was added followed by sodium
hydrosulfite (1.26 g, 6 equivalents). The mixture was stirred for 4 h at room
temperature and EtOH was removed under reduced pressure. The residue was
extracted with EtOAc and the organic phase washed with brine and dried (MgSO.,).
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mn of stirring, the ice bath was renoved and the
reaction mxture was stirred at RT for 20 h. The

WO esn8mss m xture was then poured sl owy on i CECT/CAZDS/000208

10

15

m.) and stirred wuntil the ice had nelted, and the
desired dinitro product 11-4 was precipitated and
filtered (-'1.55 g of light yellow and slightly wet

solid). The conpound was used as 25 such in step 4.

Step 4. To a solution of the dinitro internediate 11-4

fromstep 3 (1.55 5 inTE 15,
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3%50)% ERORE h Heane) ddke (E)- :{-dseamlmzlgaatohy%dmfetmm@@pml)acwl'C
the reac e s stirred at RT for 1.5 h. 30
TR %W[?Sg‘?f{gai 1nkf%ﬁ'(],g\gatrat ed to renove some of the

THE and then diluted with EtQAc (-100 nlL). The
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c ooverted wtamine mtgmélatqs@f gellelﬁ%f%ffﬁ ITin Fxarppig diuging the

1 thvgtsrs of
@roge@tﬁeg‘?es%ﬁgéwlﬂ éﬁtgmésf@l]ﬁr?%grg)furfjh}r‘félaggrtﬁmltﬂ (?3 \SI\ES) o}

2Qenyraidonsia PGEP@(Q@O&'F@QM ocqAure | XaBll?l'ea{;par ent to

the person skilled in the art that ot her di am ne

I nter medi at es of eneral f

3 ligplhelao beaeparentdo pae 6lfl|%éir ﬁ}? tﬁ%tt r}@?lﬂ)r Sti};eeb“sﬁal for@d 1 in
p?@ﬁé\fﬁ@(jwﬁé’remﬂ{ﬂ i800@Ig, aret RAS acHRE(RPOFHBDPR)mayrbespreparad using
above with t ropri.a .
e L U i
4 1( dxo2bt WherbinH8e amoky) group hdst ek Paded ¥othremethoxy group.

rati o), K2C03 (4.62 g, 33.5 nmol) and Na2S2O4 were

added and the m xture was stirred at RT for 3 h. Mre
HEQAMPBQHTL) was added and the 10 mi xture was

Co RE\@LE egh&&qg Xﬁﬂ?tﬁ%&)ﬁgﬁ ‘é@idrméﬁwpéstéhe Et OH.

ure was t luted with EHtOAc oo
(-- 20Q capt t He itgdnt® ?OOWaS sebar at'&d @‘
- extract with briwes The |c l-ayer Wwas dri ed Qyer

20

anhydr o HSO4 angd, , concent t 88 und@&2vacuum,t o, give
5-am no-% net hyl 42 ( et hy| an no) benzoi ¢ aci d o TEE QY]
ester11- 6 (927 méAgf' 86% yigld) as a brown-col ored

sol i le Cevpou l=f ey 6PRre [ 1,80 i, Nt h COOMe
corre5| ng am.pe interned @- of —gener al ;f?@a

| 1 bNTAYSCHeme . 1, wherePA” RO i $MTH3 ng RS d OMe
- COOCH3, 134 0l | owi NGt HE® procedwir es of %xan‘pl es 3'r 7.

Th*egéOtmrﬁlrggpg nternmedi ates may be further converted
MeOH

Ht!ljg[COOMe
H,N OMe
137
Step 1:
Methyl 2-methoxy-5-nitrobenzoate 13-1 (6.21 g, 294 mmpl) was suspended in MeOH
(100 mL) and 20% Pd(OH),/C (500 mg) was added. The mixture was stirred under a
hydrogen atmosphere (1 atm) for 18 h. The catalyst was removed by filtration and the

solvent evaporated under reduced pressure to give a residue of compound 13-2

(5.256 g), which was used as such in step 2.
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into am ne internediates of general fornmula Il in
Schenme 1, wherein R6 is CH3 and R5 20 is

WO aisa$R8%) - COOR, by foll ow ng the procedure oPCEKANPEE@00208
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8. Al these anmine internediates of general formula
1l in Schene 1 may be further elaborated to

i nhibitors of general formula | in Schene | using the
procedure of Exanple 4. EXAWPLE 12 25

(‘E) - 3- (5- Ami no- 2- et hoxy- 4- (net hyl am no) phenyl ) acrylic
acid nethyl ester O N Et D BAL-H Q2N CEt 0~ CH2N2 02N
Btep2:\ Step 11 / OH | /| OH~ Step 2 ~ 12-3 12-2 0

1¥ﬁé-a19hneDF33§fr6mrs¥épm (6.3t P a8 didspiesd indiHa(36 nli) and acetic

N o4 @i e e RS s Bl Ve o | °

12nfperat®ee Th6 wEltS bipehildh-was concCDENEd NadERPRRICEBDIesSUIR(to 2
o parn oS plhaA e i it sy

2 htamex $004mb) wasdsisied slow/lyaclihg suspenspon \A@e thpn stirrgd fORAN )

S gﬁcﬂﬁénsa]s% Gfinb gmg‘f&&%&@% bS Fatldﬂ—)'rh@;b%dubﬁi-gﬁﬁéb naBiged with

ons ITTec uti on of di azonethane in
ehbxydneant dried ineadr (613¢%19% added until the yell ow col or

P ey sted and was stirred for a further 20 min. 5 The

sol Vents were evaporated to aff dthe ne t

190% MQ’IC@CE!AP &by wiap thgq)wiltlawakei '@L)gandq'i?gkp){? 0% ‘?Il;e anilide

Va8l step 235.605 ¢) Whd deuied irf biid pretiorpartd the (mtturerstlrred for 30 min
in theAice-\n‘iater bath. The reaction mixture was then added dropwise to ice-water
(700 mL) and the precipitated yellow solid was collected by filtration, washed with
water and dried in air. The orange solid (5.907 g) was shown by "H NMR to consist of
a 2:1 mixture of compounds. Extraction of the aqueous filtrate from above with EtOAc
gavelan additional 1 g of material that was combined with the first crop and purified by
flash chromatography on silica gel using 015% EtOAc in CHCI; as eluent. An orange
solid 13-4 (4.11 g) was obtained (one isomer).
Step 4:
The nitroanilide 13-4 from step 3 (3.580 g) was dissolved in THF (50 mL) and the
solution cooled in ice. lodomethane (4.155 mL, 66.7 mmol, 5 equivalents) and
sodium tert-butoxide (6.414 g, 66.7 mmol, 5 equivalents) were added in two portions
at a 3.5 h interval. Stirring at room temperature was continued for an additional 20 h
after the second addition. THF was evaporated under reduced pressure and water
(100 mL) was added. The deep red solution was washed with TBME (100 mL). The
aqueous phase was acidified with conc. HCI and extracted with EtOAc (2 x 100 mL).
The combined organic extracts were dried and concentrated to give compound 13-5

as a dark red powder (3.78 g) that was used directly in step 5.

{

It will be apparent to the person skilled in the art that other diamine intermediates of
general formula IV in Schemes 2 and 3 above, wherein R® is other than methyl, may
be prepared by replacing methyl iodide (CHsl) in step 4 above with the appropriate R®-
X, wherein X is a leaving group such as Cl, Br, I, methanesulfonate (mesylate), p-
foluenesulfonate (tosylate); trifluoromethanesulfonate (triflate), and the like.
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Step 2: The ester 12-2 fromstep 1 (1.60 g; 7.10 nmol)
was dissolved in dry toluene and the solution cooled

W 2005/8838%inder a nitrogen at nosphere. A sol ut i BCT/0A2aD8/000208
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di i sobutyl al um num hydride in tetrahydrofuran (1 M 8
m.; 8 mvol) was added and the reaction m xture
allowed to warmto anbient tenperature. Two additi onal
portions of DIBAL-H were added in this way (7 and 10
m.) after 1 h and a further 1.5 h. 0.5 h after the

| ast addition, the reaction was cooled to OC and 1 N
Hlep(®5 nl.) was slowy added and the mi xture stirred
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qsedpts) whi ch was used as such in step 3. Step 3: 20 A
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Stlbbf-rﬁ_ﬂ at anbi ent tenperature under a nitrogen
at nosphere. After 4 h, saturated NaHCO3 / 10 %
N#28PG3 (1:1, 160 nl) was added and the 25 mixture
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S. RiktiRlivo) Béir%ﬁ: FHORh P @steRtl 37 WaEtdREcted by fillrat@anwashed with
atnosphere resu tlné; in a solid white mass which coul d

notB\Me-hexarerandgirieh (¢ @t i on of the al dehyde 12-4 from
step 3 (950 ny; 4.87 mmol) in THE (7 65 WD 2005/ 080388

PCT/ CA2005/ 000208
rpITSeE Gy Prige T UGB SR SHL | 5 e be converted
di |ﬁ§>Qhélbd>er$p6ﬁdnﬁd'lmmbIlrﬁ@”rrtedlateds afgsseralfbinada tirie Scheme 1

addj ti.on, the react
Il RiRELh S be
t SR{Ru¥iRg HieProcgetiep ohgxa}mv\@é%eo cfvﬁ ¢ ?rgg%’% lon M Xt ur gyn
wafartksrajpavertegidnto amine intermediates of general formula 11l in Scheme 1, wherein
R® is -OCH; and R® is -CH=C(R*")-COOR, by following the procedure of Example 8.
All these amine intermediates of general formula Il in Scheme 1 may be further

elaborated to inhibitors of general formula | in Scheme 1 using the procedure of

Example 4.

It will be apparent to one skilled in the art that the procedure of Example 13 may be
applied to compound 12-2 from Example 12, or to its analogue wherein the ethoxy

group has been replaced by a methoxy group, to produce diamine precursors of
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to a pale yellow solid which was extracted with ethyl
acetate (2 x 50 nL) and washed 5 with saturated NaHCGO3
W@ 200%/08B8%7) . The conbi ned extracts were dri edPCGWEA2005/000208
MySO4 and evaporated to afford the cinnamate ester
~12-5 as pale yellow solid (1.212 g; 99 9% which was
used in step 5 without further purification. It wll
be apparent to the person skilled in the art that the
trinmet hyl phosphonoacetate 10 used in this procedure
can bef({rglgge}i:/ggsb ro ri atel éss t|t lftdSuch dlamme
T;H'@§Gr!s6r§ %ﬂy%lé@fbé cf&hv@tddﬁaﬁailr@ |dlteubé®atb$)ntbene@d @pmgla 1 in

thox ci nna 0
nﬁ"hei]“ezb%’ 'Wﬁ‘ﬂgﬁ" dH“?sEE ;(Sa&g? nOEZnéﬁgﬁPm%r%c?% Sitd to
Siahibliers of g@1eda|¢<3mmia)l imBchanieet, 3singttheprosedire af BN 4.
Potassiumnitrate 15 (128 ng, 1.27 mvol) was added
and the mxture stirred for 3.5 h at roomtenperature.
AEmeLednpr eti on the reaction m xture was poured over
L - Wediamild ected by.

f| I Pﬂ“ﬂfl W?HEIt gg‘ %glg)%éﬁé?ﬁ’elz 6 was washed with
water, dried uder vacuum and used wjt hout
puri fi catioaNipr steep: 6 %0'SQONRY) . St @pic6s -
dinitro de ' st/ep 5390 S
di ssol ved”i nZTHE (Be'nL)Mand” n¥t hyl affthe 1 HE . 02
m. of a 2M S8l ution in ‘IJfHF) was added. After stirring
for 30 mn, volatiles were renoved under skeduead
pressure and the orange solid 12-7 wused as guch in
step 7. 25 1t will be apparent to mhseo4peg§on skilled
in the art that othefdiaxg ne inter'dédi at' ey
general formula IV in ‘@ ps 2 arfd 3 abovel w
i s other than nethyl mwfay 'bxepa?‘eé‘bl b\ r epl acj] n}w
met hyl ami ne (CH3NH2) 1 nstep ove with Lhe143
appropr| ate R8-, NH2. Step 7:"30 The nitro arene M2-7

sgg% 3iep 6 was suspended in a mxture of EtOH (12 m_)

water (12 nL) and K2CO3 (1. O?gdg ?%w va& % ved |
10 m@sFla@rq@dnntrwermldahm 95-’06%#?@%9'3 PGt & PToRyag disgolved in

qILHFV@b‘?ﬁLR%d IO s MetyHrndVa BTHR, ed1 fri, 42 rimal) wasoasied.

ature and Et CH wa

p rTé@g’gacélon m@ur,eé/gqscﬁygeq\@%R'F g;ﬁf Fg‘@f”&% %n{lcﬁrsgﬁ %%s conflrmed by
0d §). pihagerbitasdligion Was l‘heb rewanmralnd tajan erange‘,\/g@dm)hlch

t Nep1Q
66 WO 05/ 080388 P
soVasehiragid Wi ,eﬁ‘fyf l qt%cﬁz qﬁ% e%rggl‘%s WE}Y 3l N ﬁ&h(gltf&en until
15 Chh@ TedIliraity comr tissipRESHTED OAY, Waterh(éQ&ﬁé.) aphbrne (60 mL).
( E?he co(‘n%lned aks %o&%d%vé%paﬂomgw RAG ¥ ARFtYd foGive the

methylamino intermediate 14-1 as an orange powder which was used in step 2

without any purification.

20 It will be apparent to the person skilled in the art that other diamine intermediates of
general formula IV in Schemes 2 and 3 above, where R® is other than methyl, may be
prepared by replacing methylamine (CH3NH,) in step 1 above with the appropriate R®-
NH.. '

Step 2:

25 A solution of n-BuLi (2.5 M in THF, 14.4 mL, 36.0 mmol) in anhydrous THF (60 mL)

was added slowly to a solution of TMS-diazomethane (10% in hexane, 18 mL, 36.0
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acid nethyl ester 12-8 (162 ng). 5
(E) - 3- (5- Ami no- 2- et hoxy- 4- (et hyl am no) phenyl )acrylic

wa@eiod/osmsshyl ester 12-8 may be converted to aP@TI€A2005/000208
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i nternedi ates of general formula Il in Exanple 1
using the procedures described in Exanples 3 or 7 and
further elaborated to inhibitors of general fornmula I
in Schene 1 using the procedure of Exanple 4. 10 It
will also be apparent to one skilled in the art that

| nhi 0
B E%_% iﬁ%%@rg lwas%hz%% % Wﬁ%a@r%gﬂgi@dof the
Uﬁ\btmglanﬂdmentermEMe ne—1o°forTExtamjl(é1Qg 9 rrgﬁgqirq@s,qbleg o
ptlglg)u\{/% oédde&| ‘rgféu ap ﬁlggtr ac@ﬁﬂ?ﬁ%&@g W stu5|=ed 8Xe81 onVﬁl @l Shdthen
gallmpd td_WarE)(m/tuJET qud to stir forgn agglﬁonaWS% be?ore quench%g by
@fﬂorﬁ%f ZLOBTRO¥N e Tﬂlﬂﬁltehn)’elsadﬂ‘tﬂ@h&ﬁbb?t@e@ satudtereicoygbdus
AHCOONET VEGHT DR (GVEL)- Beatetls 3/oat1a5 OX doe s opin i
1EtdA§(tzs% B0 ZLRIeS the confbiebiGrdah@R0afers- e GG NWEDBHN ACHRH
o Sanf o B 5B, 18 ol
HeashRe(udi) éhrom&ioyiaplsy @ising ZOB@EIQqum as tiga\elvent) toygive the
( Beipa 5Be Har2 8 it oW ORISR, LA ORGRERD ° oo
mstgp &nd 20%. Pd(OH) 2/ C (500 ng) was added. The mixture
\A@ﬁc’ a ﬁ'ltlék[\X/a(;flgd %Fb%gﬂreefube, the alkyne 14-2 from step 2 (260 mg, 1.48 mmol) was .
dissolved in dry DMSO (6.0 mL) and TMS-azide (0.392 mL, 2.96 mmol) was added.
The reaction was heated to 140°C for 2 h, then cooled and extracted with EtOAc (50
mL) and washed with brine (2x 50 mL). The organic layer was dried over anhydrous
MgSO, and evaporated to obtain the crude triazole 14-3 as a yellow-brown solid
which was used in step 4 without further purification. |
Step 4: 1
The crude triazole intermediate 14-3 from step 3 (~1.10 mmol) was dissolved in EtOH
(10 mL) and H,O (6 mL) which resulted in some precipitation of the starting material,
K,COs (0.91 g, 6.58 mmol) and éodium hydrosulfite (1.15 g, 6.58 mmol) were added
and the reaction mixture was stirred for 2 h at RT. The reaction mixture was then
extracted with EtOAc (50 mL), the organic layer was washed with HzO (50 mL) and
brine (30 mL), dried over anhydrous MgSO, and evaporated to a brown gum which
contained N?-methyl-4-(1H-[1,2,3]triazol-4-yl)benzene-1,2-diamine 14-4 (amongst

other minor products).

The crude N2-methyl-4-(1H-[1 2,3]triazol-4-yl)benzene-1,2-diamine may be converted,
without further purification, into the corresponding amine intermediates of general
formula 11l in Scheme 1 following the procedures of Examples 3 or 7, and further
elaborated to inhibitors of general formula | in Scheme 1, using the procedure of

Example 4.
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hydr ogen at nosphere (1 atm for 18 h. The catal yst was
renmoved by filtration and the solvent evaporated

wapasnsa3egiuced pressure to give a residue of chPOPOAR®S/000208

13-2 (5.256 g), which was used as such in step 2. 67
WD 2005/ 080388 PCT/ CA2005/ 000208 Step 2: The aniline
13-2 fromstep 1 (5.23 g) was dissolved in THE (50 nlL)
and acetic anhydride (2.984 g) was added. The m xture
was stirred overnight at room tenperature. The white
suspensi on was concentrated under reduced pressure to
aEENwMEﬂé paste, tert-butyl nmethyl ether (TBME, 20 nl)
ﬂgﬁ g. (@%tq@bip@raim Jilyl)BenzenBen@ARMAO0 nL) was

e suspension was then stirred for an

addltlonapw h-and the solchgncol | ect &4 ltration.
The product was washed—atth hexa dried.in
air (6.372 /) Step 3: 1GtP0% NitricH¥ci & (9%1L) was

diluted with water (9 nmL) and cool ed t0"®8C,,,

anilide 13-3 fromstep 2 (5.905 g) was a one
portion and the mxture stirred for 30 Er\rr“{lh '

ice-water bath. The reaction m xture was the#rcadded

dr opw seii-q rg-wat er - (700H4Hd)c.and b cipitated
yell ow soli s collected BPfiltratio shed with
wat er anegydri~ed iy i r. TMe orange sqly ) was
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conpounds. EXtraction of the aqueous filtrate onr
above with EtOAc gave an additional 1 g of materia

t 48P fas conbined with the first crop and purified
f Mashsohliion rdiﬂl-e@bmpmﬂuanmﬁutrobeazejel 1546 (1P D B BICD '5'?430

S S ol RALER 19 46 et o
13hedrebitiiom reikiere \Bag Sise @t BY fordé i Beotolutign was filted wih EtOAC
”Zlcl@gﬂﬂth%gééﬁﬁ%%%%%sﬁgd {vftn He® (3>J wiﬁn)eériaafme (50 mL),

equi val ent s

t airied buer@nhwéo'q%l\/'a&@ #nd emcentiaigy ““‘% ié%ﬁh‘f‘@‘é? QP(FEP)G wer e

aq{:’@cﬁylérﬂmt)\@@rl\%flé 169%s Afelléw ol (.191%).eTh@brudStriateriahgas used
roomtenperature was continued for an additional 20

h lna’ﬁP@rW'ﬂﬁét usieati@Naddi ti on. THE was evaporated under
reduced pressure and water 25 (100 nl) was added. The

gceﬂeﬁ@gj &gd@a&lgatt tﬁ%ge %eﬁod]v\%ﬁlgg in W? ﬁp‘ tl:l—ﬁ Weﬁéﬁg% H'Qa)\terrﬁ—&ﬁates of
exjenafd efmwatiV irESdbamet 2 andﬁﬁbont,)whera‘ﬁ&sgxﬂmg thesgmethyl, may be
gr il C igerp %}ng gnmgﬁyz%tﬁlge :?éla W&m 2567%%?!h:tﬁeagﬂ)ﬁvf\g%rlate R3-
usmﬂzdlrectly in step 5. .
Step 2:
A mixture of the methylamino derivative 15-2 from step 1 (105 mg, 0.56 mmol) and N-
methylpiperazine (0.5 mL) was héated to 90°C while stirring for 3 h and then at RT for
an additional 15 h. The reaction mixture was diluted with EtOAc (~50 mL) and the
organic layer was washed with H,O (3x 10 mL) and brine (20 mL), dried over
anhydrous MgSO, and concentrated under vacuum to give the piperazine derivative
15-3 as a yellow solid (140 mg) which was used in step 3 without purification.

One skilled in the art will readily see that piperazine derivatives bearing other
substituents may be readily used in place of N-methylpiperazine in Step 2 above to
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30 It will be apparent to the person skilled in the
art that other diam ne internedi ates of general

wo eoosngEss V i n Schenes 2 and 3 above, wherei n RSI/CA2005/000208
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CEI§ §tRY (?'alts%d The! reigﬁﬁn et s W& ol B s@lveﬂ@raporated to

rdue Trom % suspended again in g\r@ »
rmwearferrlwwrees@mp qf@@dqﬁa%wodtr%’él ety k- mgthyippempgin-1-
h balifhe h5Wass A rédérdaw\blsesan@)the
gkg%egrz]grﬁ’één stlelﬁﬁre at 65(g: h. Vol atiles were
renoved under reduced pressure 10 and the residue 13-6

f WIQ Wmﬂh%tﬁmrﬁ&am-ﬂ Wl)b@Qéné A (Q0diatjneaseh waeconverted,
ol uene e resj
< WO Tyt PHaatRrs Kb DB GoTRoroReRS pais ifineulists bf dbral

PedriAd)2211in S&reﬁrfé)ﬂfd‘rgbnngv&re radmraerdr@md Euamplas Rtou¥ eand further
st ed pyer ni f g % prockaurte
c P pted Rt ot BB LARLE) B R OR FniRS prockan

S @xamplerd. evapor at ed to dryness The residue vvas

di ssolved in Et OAc and the solution washed wth
aqueous NaHCO3 and dried (MgSOX). Renoval of sol vents:
g&xamaLest® i d that was suspended in TBME (50 nl) and
h%‘l"rﬁﬁago? 1(§R§Y’fnﬁ’éth§lgeﬁ‘2eﬂe -¥9dRgMAé vol ume of hexane
was ad

en slo ded to the hot solution and the

preci pitated 4-am no- 2- 5 20
(et hyl am no) benzoi c acid | ester 13-7 was
coll ected by filtration, HMastéd @n TBME- hexane and
dried (2.00 g). | =
4- Am no- 2- net hoxy- 5- ( net hyl am. no) benzoi c aci d nethyl

esf-Riiddzdt- 7—ymmmym9met1eﬂidramr‘redl a-hryas prape@pGﬁMﬁrﬂge '
tes t |
PP R BRE [ shealiat S yias Reb lpsice pPALECR

20 anmatylpiptezimed siep 8. 4rhngidarel-14ybiN- h@thy@@nzej}etb%j-dpmrr@ 16-1 may

ar%erl]\ﬁoglygrtteJ Hﬁgh@&&?ew ?{% rrfté’r?ﬂ@dla?es' df Eeﬁ&%ﬁ%ﬁﬁl@é&l in
f&d@me@fﬂl%n@tmmgd@regpf Mes@ 8r7 and further elaborated to

inhibitors of general formula | in Scheme 1, using the procedure of Example 4.
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Al'l these am ne internedi ates of general formula I1]
in Schenme 1 nmay be further elaborated to inhibitors

wo@boogesssal forrmula | in Scheme 1 using the prPCEGARE®5/000208

10

15

20

of 30 Exanple 4. It will be apparent to one skilled in
the art that the procedure of Exanple 13 nay be
applied to conpound 12-2 from Exanple 12, or to its
anal ogue wherein the ethoxy group has been repl aced
by a nethoxy group, to produce di am ne precursors of
G%MV\D 2325/ 080388 PCT/ CA2005/ 000208 general formul a
WL&hene 2 or 3, wherein Rs is OCH3 or OEt. Such
digzriaRtinothlazold-yi) i -methyheszerieel ,2-diamineed to ani ne

i nt er medi at,es of general fornuja Il in Scheme 1 g
foIOINovvl ng fhe pp.eggedur% of EXx n’pl eSBrS or dn_and
furfs ot aborateedei 0 | deatihier al @ =W
In Schieng 1, Br

PLE”14 N2- R hyl - 4-

H[1,27]triazol-4-yl)b nzéfe- 1, 2-di am i ne EZN nBul

02N F\ -3-"2 1 \ Me3Si CHN2 OOZNSteleN/ /ﬁl\p
2 HN9-3 14-1 14-2 Step 3 Me, SiN3 Na2S2O4 stz

K2C03 ON\ ~ Step 4 HN/ |\ H 1441 z | 14 3”‘2”%1%‘—?
Step 1: 10 3-Fl uoro-4- nltrcgbenzal deh de 9-3 from
Exanple 9 (2.0 g, 11.8 ) olvedofgn %O_NH

usi ng t‘he'@ ure of‘!:‘fgﬁrrpl e A

m-) and excess mni¥ (2M |EﬂH ‘TEE‘,
mml ) was added. Th action mxtyre was s d at

RT until conpleten tsion was confirmed™py HPLC
(-2-3 h). The tur bi d s@l ution was then evaporated to
an orange solid which was extracted with ethyl ‘
a®emle (2x 50 nl-) and washed with 1 N HCl (shaken

U'):E :'nlxtu1=é of Ilﬁhlgr%e?nlhbé@tﬂmm&@ 17t (3005 15 mohol) 26O metty)amine
vva(15e 6 mL 2M in TH}z 8 mmol) werg p%c%’ ?n a sealed pressure tube and stirred at
80°C for 6 h and at RT for 20 h. The reaction mixture was concentrated to dryness
and the residue was purified by flash column chrematography (using 20-30% hexane
in EtOAC) to isolate the desired pure product 17-2 as an orange solid (980 mg, 34%

yield).

It will be apparent o the person skilled in the art that other diamine intermediates of
general formula 1V in Schemes 2 and 3 above, where R® is other than methyl, may be
prepared by replacing methylamine (CH3NHy) in step 1 above with the appropriate R®-
NH,.

Step 2:

To a solution of the 4-methylamino-3-nitroacetophenone intermediate 17-2 from step
1 (700 mg, 3.6 mmol) in dioxane:ether (10 mL, 1:1 ratio), Br, (0.20 mL, 3.96 mmol)
was added slowly and the reaction mixture was stirred at RT for 20 h. The reaction
mixture was concentrated to dryness and the residue was re-dissolved in EtOAc (200
mL). The solution was washed with saturated aqueous NaHCOj3 (2x 100 mL) and
brlne (100 mL), dried over anhydrous MgSO, and concentrated to dryness to give the
crude bromoketone intermediate 17-3 (1.0 g) which was used in step 3 without

purlﬁcatlon.
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The conbi ned extracts were dried over anhydrous MS04

and evaporated to give the nethylamno internedi ate
wQa2e03/08388Nn or ange powder which was used in stR@I/2A2005/000208

wi t hout any purification. 20 It wll be apparent to

the person skilled in the art that other di am ne

internmedi ates of general fornmula IV in Schenes 2 and

3 above, where R8 is other than nethyl, nmay be

prepared by replacing nethylam ne (CH3NH2) in step 1

above with the appropriate R3- NI-12 Step 2: 25 A

sétem¥:on of n-BuLi (2.5 Min THF, 14.4 m., 36.0 mmol)

i [t\l LAl BﬁfHé _?_FBHBk_ét@ﬂe Mterﬁedmamgi thenh stpc\(1y0 g)oaral thiourea (548
solution of TNMS-di azonet hane J a -
36 2T A6l GRS R BRI L/ 080508 | ey eatas cooled
- {BRT, ahdehapretipitate Vamed wias fiketedtwashigdwito dieff! ¢ther,and dried to
before a solution.of t. . an ' [a '

5 155 tie G A SbEEm BRI r AN dHE RGO 9. This
Tidbnpovas veessdsdd &1 siew § withioid pusficetioron mi xt ure was
Sgt”'d at -78C for | h, and then allowed to warm up
t and to stir for an additional 3 h before

quesoiitiiongf thg niirodeteimieciate 474 stepd (300188 74 RGP @AFECL
P LfakOBe; WRRSY) i WHE S INBHICRr (80, Mhe
agjﬁd&g{a@@e%(?%q%) )tlﬁgétgg%%ﬁéﬁl_ a¥er, was e?(t rct edm ture
10 aduikidrewaspoursdiiewly o NebCide pnd sty %‘@906%%4‘%%@ B¥yaried™
L/g%é%aeitré\gé@wm@h?ﬂg gxgmg bmugl RAd th@an\wggmbws oees dried
and conceptrated to ness, resi: -
DY OIS NES RGP T ERY G A DA e T Eyined by
Etf@dis coliimh ebronatogsaphi ¢usiig e sdlyent gragientfrerh 80%(hexars indglOAC to
al -2 L ' 7 0 i
o1 BB EOAGAR The 1 S Yip L BiHR) codfr e unehofl staring
15 alrigtaral 24d hefpucndisming odues @-(RpminotagzakAn)yN paethylbenzene-1,2-
di sso. | i r 2Qidi§. 0 nL) and TM5-azide (0.392
mﬁaﬁ'%%g?%glaf%%gﬁ . The reaction was heated to
140C for 2 h, then cooled and extracted with Et OAc (50

15, A mABHiasBsRGs NN icihytSehshel 22 dfhind-17-5 Wae congatat into the
I a@QA%S_ g\g?gdﬁgver ar%}ﬁ{/dr ous %SOIZL ﬁmd %ﬁfo{ﬁ&iﬂ“ the
t ccagigspandingtasning intesmediaigs gf general Prmuladll NPEhsHIS, | IGIRVINg
20 SObrbEbduldi ff BxiASles!s @ 7] ahdslidtier 4labbiatealtb ifhibitorseof general formula
purification. Str? 4. %Jh?erﬂgl'g_u%e t£i azol e internedi ate
14Lin Sehemmg Liusinod {Jprf.ci ERPE RS di ssol ved in Et OH
20 (10 m.) and H20 (6 nL) which resulted in sone
procipiraty on of i tié}lt f rﬁ%%@or(o@ Ederal
g, Tige s sinipp 5“%%5’@@%?&% H;'/%rg'oeg%'%’%! Y PTG 6. Be
miskhulavkineSchelaied , or a suitable intermediate in its preparation, may be alkylated
25 by using procedures well known to those skilled in the art, or acetylated by using
procedures well known to those skilled in the art, such as treatment with acetic
anhydride, acetyl chloride, or the like. Alternatively, replacing thiourea in step 3 above
with a suitably N-substituted thiourea will give intermediates wherein the free amino
moiety has been substituted.

30
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and the reaction m xture was stirred for 2 h at RT.
The reaction m xture was then extracted with Et OQAc

W@ 2@5080888 t he organic | ayer was washed w t h H2ECT/682005)00208

and brine (30 nL), dried over anhydrous MySO4 and
evaporated to a brown gum whi ch 25 cont ai ned
N2- et hyl -4-(1H[ 1, 2, 3] tri azol -4-yl)benzene-1, 2-di am n
e 14-4 (anmongst other m nor products). The crude
N2- net hyl - 4- (1 .
H-l I2 3 triazol -4-yl)benzene-1, 2-di am ne may be

F W t hout further purlflcatlon into the
cmwnﬁﬁmqémfgxom -9gImethexyradbenydaminio)-§dmethylamino)benzoic

for. 93 III |n Schems 1 follow ng the procedures of
% byls and further elaborated to inhibitors
of general forrrul al in Schkerme 1,§ u3| ng the ?Jrocedﬁlre

of Exa 4. 71 V‘b 2005{3/,@' 005# 98™ 0"
EXANPL X

N2- Met *cfM- met ?199/1 pi per &Zi n% 1-5pk) béﬁpfene- , 2= di auf°
i ne OZN“’\1 CH3NHZ 2N\ F/ & Step 1 Hi [/ a “is-1
15-2 H Step 2 0\ 900C HZN\ Ha, Pd / C, QWM [Ehnn, Hi
/ N1 ~ HN N Step 3 N15-4\ | 15-3 ~N Step 1. |5 To a
sol ution of 4-chloro-2-fluoro-1-nitrobenzene{15- 1 i

.(1.18 g,,6.72 ool ) irorel DVRQ ), aS%o0l UJ%N Moo
met hyl_ arﬁ |v| in THF, 13.6 26-9°Fol ) wal ided

10

and & LOR mxture we zmed a% RTFrNor 4 pre
The sg F._l on el di | GPEd wilth B OA 00 m), dhe
organic la

yer was washed Wi th H20(\3x 50 m-) and
brine (50« )seps dri gd
concent rated under
derivative 15-2 as a

. (¢}
mat eri al, \was usqm«

>——N CO,Me
b

>L</
R—-< COzEt
H

Id

Step 1: ‘

To a solution of m-chlorobenzoic acid 18 1 (12.5 g, 79.8 mmol) in sulfuric acid (100
mL) at 40°C, potassium nitrate (approximately half of the total amount; 22.0 g, 218
mmol) was added slowly, portion-wise, with stirring, (temperature maintained below
70°C). The solution was then heated slowly to 105°C, the remaining KNO; was slowly
added (temperature maintained below 110°C), and finally the solution was heated to
130°C for 15 min, allowed to cool back to RT, and poured on ice (~500 mL). The
yellow solid formed was filtered, washed with water (50 mL), air dried for 2 h to yield
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It will be apparent to the person skilled in the art
that other diam ne internediates of general fornula

wo YosnsBshenes 2 and 3 above, where R8 i s ot hepCT/hamos/000208

10

15

20

25

30

nmet hyl, may be 15 prepared by replaci ng net hyl anm ne
(CH3NH2) in step 1 above with the approgri at eyR8' NH2.
. Step 2: A mxture of the nethylam no derivative
15-2 fromstep 1 (105 ng, 0.56 nmol) and N-

met hyl pi perazine (0.5 m-) was heated to 90C while

Stirri or and _t hen kb v
145.26 o Wbt itie o B b bl 182 0 P IGAR,
nproflu@ndhé héxtoregasiused ay suchviastep@shed with H20 (3x 10
n‘%&) %nd brine (20 nL), dried over anhydrous MySO4
ncentrated under vacuumto give the piperazine

dEhé vratle diitrol@wiRxylks asid/t8-2 Gy 3ot Star b wag fissplyedin fgthanol
uﬁﬁ)% nlnlp anH %Plf&lcvgghrtq)gb Y Wa%'a@ééd Wy sl%@ly@%&hé3 kdakctigads very
see 't hat eraz] ne. derj vatives

bemthefgwmtmrea@@nﬂmv@%ﬂﬁa@ SRy ?5 The folptipn was
283&%08038 S(ﬂgég%?h Iag@fsr%ﬂr%tmct WasSearacRdatimVEIONO (2X7DOWD.).

- She PR PYSTHAPSRpRIIS S Greap B R TG o3 (R B3 g over
a ah A géausqwgsrm ériaeevpp@aream giee therdesied disitroSnedhyl esiar st ep

Pd/ C (10% 25
%ra“eg%ggﬁg(ﬁ égg %ﬁg)sti rred( und(zer anngz rmmgghere

ofSte 3:H2 at RT for 15 h. The reaction m xture was

o ter SR 8" b PR B A5 AbAtole, 86 indloh M BHIY (20 mL)

N%{ nﬁtﬁia,trhylﬂnlﬁé(mtrhﬁﬁs) |3r9é2rralz i74- 71mrr59|))\/\5§@21g%wnh stirring. After a
ész/g}rﬁH%J]% r%gtaﬁ‘ine d%va@%rﬁ*e% Gl@|39§[§éi‘1sféh |wa@3a3§wé'ﬁgtb warm-up to
ﬁ p| perazi n-1-yl)
| RE ackatiing W coniietdRi A er T%reaitd?n RO Paffages between

PYL,bf bﬁ@Fﬂ' ?Qnd E AR (tlb@mQPTTfféS&Qéldd: &Qut&iﬂﬂ\m washed with 5%
i nt’ernedi a

f cﬂquew%a'"ﬂfsés Tpo B e (ur e o efp AR loso. and e

f WolBRr waseé@Berafdd&d dty@ess"ﬂblg}mettbe desifed glewwlc’a‘i 8-4 o$ ayElOW-

IE?QQS}%E{S%?%(? 0d's sLpg ylel5 procedure of Exanple 4. 15

4 I m dazol - 1-yl - N2- net hyl benzene- 1, 2-di am ne H2N HN N
Ig\\l\l@l bg%%ﬂ%re%%tlo?ﬂeﬂggr%nr éekg%b ér{(;l%sgftﬁtﬁé‘tlo@g? 4RAfne intermediates of
general formula IV in Schemes 2 and 3 above, where R? is other than methyl, may be
prepared by replacing methylamine (CH3NH,) in step 3 above with the appropriate RS-
NH.
Step 4:
To a EtOH / H,O (100 mL, 1:1 ratio) suspension of the above dinitro aniline
intermediate 18-4, K,COs (10.3 g, 74.5 mmol) was added with vigourous stirring,
followed by the portion-wise addition of sodium hydrosulfite (13.0 g, 74.5 mmol). The
yeliow suspension turned blood red then b.Iack, became more homogeneous (slightly
exothermic), then biphasic and a white precipitate was formed. After 30 minutes of
stirring at RT, the EtOH was partly evaporated and the residue was diluted with H.O
(100 mL). The reaction mixture was extracted with EtOAc (2x 75 mL) the combined
organic layers were dried over anhydrous MgSO, and evaporated to yield a black

amorphous solid 18-5 (1.26 g, 55%) which was used as such in step 5.
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procedure of Exanple 15, except that im dazole was
used instead of N 20 net hyl pi perazine in step 2.

wal 24051088801 - 1- yl - N2- net hyl benzene- 1, 2- di am ne RGF/CAN®@F/000208

be converted into the corresponding an ne
i nternedi ates of general formula Il in Schene 1
follow ng the procedures of Exanples 3 or 7, and
further el aborated to inhibitors of general fornula I
in Schenme 1, using the procedure of Exanmple 4. 73 WO
2005/ 080388 PCT/ CA2005/ 000208 EXAMPLE 17 4-(2-Am |
R & azol - 4- yl)-N -m ethyl benzene-1,2-diamne OOO
Oié\'a MR iceNoRr soluBBiof thelah8@Cristilire F8F5 210 mg, Br05 rgmol) in

P nle% Mdeli@#@gea tﬂgtg IalgnéI (%S%z}lgméé ag?_f% foﬁBﬁQd §y the
Eﬂl@pi-WlﬁDaC@Jtloﬁl ®f firoc©2N0\ 28 ral, 1.061amokst e deagnpyrple fqlutg)n was
: ftllrreg K 3%1 %ﬁ%\ﬂecﬁoﬁr%ﬁp"t‘b ?%Toévg dogh Tth I'slee'aJ’ntr\)va\s evaporated, the

en one
nesidog taiehirdo E{QA: GOmL), washer Wﬁhnﬁ% %%Jeeu H?gwé?r %20 ml) and

t)ﬁ:fee@ InfL adr%@ %lvgrdar@\‘y&n%ﬁél I\/‘@Sbk(I bdanslsshdnt eegpodted BQIG/ness.
PR S

20 cti
+ She sianas pUBTS I lest onigiataeraeTy S nsL It fieq 58 gna a
b¥o|f/ér%§|fbdféh|t HER 30% t@rmv/pgmmhry héxamieng gA@-tBE dedired pnasluct 18-6

to |soI i
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Step 6: .
To a stirred solution of above Troc-protected aniline derivative 18-6 (100 mg, 0.27
mmol) in C)—|ZCI2 (1 mL), pyridine (0.032 mL, 0.4 mmol) followed by Fmoc-Cl (80 mg,
0.31 mmol) were added. The reaction mixture was stirred at RT for 2 h. The mixture
was diluted with EtOAc (30 mL), the suspension was washed with 5% aqueous
NaHCO; (2 X 10 mL), dried over anhydrous MgSO, and evaporated to dryness. The
residue was purified by flash chromatography (using TLC grade silica gel and eluting
with a solvent gradient from 20% to 30% EtOAc in hexane) to give two samples of the
desired Fmoc-protected product 18-7; 47 mg of very pure product and 100 mg of
slightly lower purity.
Step 7:
The doubly protected (Troc- and Fmoc-protected) trianinile derivative 18-7 (100 mg,
~0.17 mmol) was dissolved in THF (1 mL) and acetic acid (0.25 mL) followed by
freshly activated zinc (20.0 mg, 0.31 mmol) were added. The reaction mixture was
stirred vigorously at RT under nitrogen for 2h. The evolution of reaction was

" monitored by HPLC and after 2 h only ~30 % conversion was observed, therefore, ‘
more zinc (15 mg) was added and stirring was continued at 60°C for 4 h. The reaction
mixture was diluted with EtOAc (30 mL), filtered over Celite and the filtrate was cooled
in an ice bath and washed with 5% aqueous NaHCOjs (20 mL); care must be taken to
prevent build-up of excessive pressure. The organic layer was washed with brine,
driéd over anhydrous MgSO;, and the solvent was evaporated to give the mono-
protectéd intermediate 4-amino-2-(9H-fluoren-9-ylmethoxycarbonylamino)-5-
(methylamino)benzoic acid methyl ester 18-8 as a white crystalline solid (68 mg, 96 %

yield).
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It will be apparent to the person skilled in the art
that other diam ne internediates of general fornula

wo YosnsBshenes 2 and 3 above, where R8 i s ot hepCT/hamos/000208

nmet hyl, may be prepared by replaci ng nethyl am ne
(CH3NH2) in step | above with the appropriate R8- 15
Nl 12-Step 2: To a solution of the 4-nethylam

i no-3-ni troacetophen one intermediate 17-2 from step

1 (700 ng, 3.6 Mol ) in dioxane:ether (10 nL, 1:1
ratio), Br2 (0.20 nL, 3.96 mvl) was added sl owy and
the reaction m xture was stirred at RT for 20 h. The

r €ahbouHa 183 Whsédhvertaubiatotthe cemdspanding Froctpioteptad ammide

'SEF%%?%%%“%@%"%%%E%WEW chelr, Eighind 68 rochies 012,
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18%amiple¢s B0d7, dod ifurthe( &I@Bmaie)i to E{moe@rqwg;@d lahIHWfs @ﬁgeneral
Q/ESOA'E@% %)098 Nis ttﬁ@é&@e&&i gf %Pa?ﬁﬁe HoTrge‘sé‘ ?nfobfbrotéétél&i Rhibitors

ne in late mgs use% .
i of gnepal Brmilla oot appseriiate Emes-grete W%mﬁﬁ {giggdn their

Pgr(t T 91%{/ QQQ%Q%on\dgr@tﬁ t@igﬁc—%?ﬂté&éd]?hlbioré ?’Bgeneral form(LjJIa Id
ronoket one | nternedi ate ro e

t ﬁb@@r using g grocggures obstERfH1 2 %“ﬁ’ jo 53(611%?%0 ! "hg‘)asgg

SFédrﬁcfv%ﬁonﬁe Fiée fn@fecﬁrf\dﬁgro'ul'g mambngcared Waisbsctmﬂtreelnt vmb Hiperidine,

and the precipitat or was, fi

d?%fSerF Wa }(P %n?uslﬁlrefi 9y hF @rt arbd sagob ﬁéaﬁgn o%%%@%r wOHJB may be

a&hﬂﬁl@ﬂ bliaumdbebdsitt conditionsaffalowingpretscaigwell knoya te thosg stllled in

pltﬂq %R) é%glv%ﬁhlbggrggﬁwg %89165’2 (srtaSIQ 1f'a|\M E(fwtrable 3). The

ut I on he nit
i friee@mir raolety :p?thesé rnbmltgr[s@gn e (ftgtmr fﬁj:cted yltﬁﬁ%q%engrﬁ?mmonly

Si{vin J([fqat S @E? ln(t%e %ﬁ sgjch Ja@ EIBgRJpB/I dhibrétbiadité 2Ad the)likeyes form

stirre xture was poured
sIIWIWFWCNaH@RBP%Hﬁ’G ? 'Fa@ge Vi gorously for 30 min.
The m xture was extracted with CH2Cl 2 (2x 200 nL) and
the conbi ned organic | ayers were dried over anhydrous
NEXSWALERY concentrated to dryness. The residue was

Py (5tBRfhdpyrimidiaShyIpBlcyciopeity biratethyl dibhindpless-carbaxylic acid
sol vent gradient, from 30% hexane in EtOAc to 100%

Et OAc and t hen teo 3% MeOH in Et QAc) to recover sone

unr eact ed staftJ g 15 material and the pure diam ne
proguct, 4-(2- ot hi azol - A]%yl) N - nmet hyI benzenﬁ 1, 2-

?I,I. B? \N Fa ﬁe 2 fméz(om E@f c00Me " eon 1—<: COOH

17- 5 was Con\ﬁeEIf‘ [ nto t he Corresponal ng am n
i ntler/medi at es of\NgleperaI fo la 111 f*Schenme
foll oxayi1 ng the g 102
Step 1

Step 1:

The bromoindole 19-1 (prepared as described in Example 12 of WO 03/010141) (3:0
g, 8.9 mmol, 1 equiv.) was dissolved in anhydrous DME (20 mL) and tri~(2-
furyl)phosphine (260 mg, 1.1 mmol, 0.12 equiv.), triethylamine (3.0 mL, 21.5 mmol,
2.4 equiv.) and Pd(OAc), (65 mg, 0.28 mmol, 0.03 equiv.) were added. The mixture
was purged by bubbling Ar through it for 10 min and pinacolborane (4,4,5,5-
tetramethyl-1,3,2-dioxaborolane; 3.0 mL, 20 mmol, 2.2 equiv.) was added by syringe.
The resulting dark brown mixture was stirred at 68°C for 16 h under an argon

atmosphere. The reaction mixture was then cooled to RT and the 5-bromo-2-
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20 procedures of Exanples 3 or 7, and further
el aborated to inhibitors of general formula | in

w®etveng03ss usi ng the procedure of, Exanple 4. H¢CECAR®&000208

am no noi ety of the am nothiazole substituent of an

i nhi bitor of general forrmula | in Schenme 1, or a
suitable internediate in its preparation, may be

al kylated 25 by using procedures well known to those

.skilled in the art, or acetyl ated by using procedures

RIS R I PRI e
t bareful, skow slditienoas lcmﬁéq@uspepmmofrt@POh(tﬁﬁ et hmgpéé 43equ1v )
Slbr\(ljvq?r (}9" é-ﬁlaelglt e80! the Q’a&h@-ﬁ&'@#be%& BP&HH@@\eVMdHﬁlon of 5-

tes erel ree amno noiet
bbmmas2Hsiopyrimidide. The dark kipyvp oeestigpuidige was then hea}/ed to §o °C

Z eq:‘%?&)gi %f%e r&ath kit dr8 was cooled to RT and poured into 10%

- no- 2- | uor en-9-yl net hoxycar bo l.am o%- - 6
hyhueaus DG HHGINL). Abe Bfwwper@?ﬁqéﬂ@s@ cigd Wi I&??‘l\‘i(ag mL).
' |The'@(ﬁ’ébt'was'vl/ashe@@|tlﬁ\|Nai§T€2 X 50 hﬂﬁﬁrﬂd ﬂnrie (100N, dFieEerd

goqcej_\gatgd 1%5% mLSlCQﬁﬁ\P? %ﬁgﬁpﬁ fr%gé 98V { & ﬁelae %ﬁﬁ;ﬂﬁgﬁhat%ﬂs

Ticoected Bylznﬁémommashiaa@mé sthall i@ of EtGAC @BRdriedNT he filtrate

10 F_)V\é'gb &e@tr %éi@/a}é&%aa@th?rggd%\g% éurﬁ%éhfacgﬁogg (éO FEL)
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pyea@i eboiling and cooled in the fridge overnight. The solid was filtered and the
combined solids were further purified by chromatography using CHCl; as solvent to
give the desired indole ester 19-2 as a beige solid in 77% yield.
Step 2:
The ester 19-2 (300 mg, 0.72 mmol) was suspended in DMSO (10 mL) and the
suspension warmed gently to dissolve the solid. The slightly cloudy yellow solution
was cooled and stirred while 2.5 N NaOH (2.0 mL, 5.0 mmol, 8.6 equiv.) was added
and stirring was continued for 4 h at RT. The mixture was slowly poured into 0.5 N
HCI (200 mL). The yellow precipitate was collected by filtration, washed with water
and dried to give compound 19-3 (273 mg, 94% vyield, 100% homogeneity).

EXAMPLE 20
3-Cyclopentyl-1,2-dimethyl-6-indolecarboxylic acid.
o 0 \ Q
\N OMe BuLi \N oM NaOH N OH
Br—& - s S ¢ — \
" DMSO
el
19-1 , 20-1 202

The 2-bromoindole ‘derivative 19-1 (1.009 g, 3.00 mmol, prepared as described in
Example 12 of WO 03/010141) was dissolved in anhydrous THF (25 mL) under an
argon atmosphere and the solution cooled to -78°C. n-BuLi (2.0 M in hexane, 1.60
mL, 3.20 mmol) was added dropwise and the mixture stirred for 15 min. Mel (0.37
mL, 2.00 mmol) was added and stirring was continued for an additional 30 min. The
reaction mixture was then warmed up to RT and volatiles removed under reduced

pressure. The residue was dissolved in TBME (100 mL) and the solution washed with
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H2ZN NH~ H2ZN'\ NH~ - 0 O Zn, AcOH 0 \\~ -N CO2Me HN /
Co2Me 0/ Step 7 CI H3 18-7 H3 18-8 3 Re Rlu\ NH 'O

wae\2005Mm80388 / R2---c HIN CO2Me \ | \ B CH3 R3POI/CA200R000208

O RO\\ RIO\ N\ NR i " HN/ 002Et B/ & R 3 1d

5 Stepl: To a solution of mchlorobenzoic acid 18-1
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25

(12.5 g, 79.8 mml) in sulfuric acid (100 mni) at 40C,
potassiumnitrate (approximately half of the total
anmount; 22.0 g, 218 mmol) was added sl owy,

portion-wise, Wth stirri e
RIS X280 e Xsrvennaoidsion Hak etk edita
1pfeSsuré BRd thermesiaiapuriibiDBy fiash chrawdtygraphyaerined — 15 % EtOAC in

(tenperat pure i nfain I . ' :

SbPDF on et i iea gt MRl b 2R g bbb DS 2
cwlail<y danid K(l).§58 &R0 %ryibld)o MSelds omz 1 (MHBOFhermethyreger 20-1

yel | ow sal i r At ' r i
(e Rhoniah 8B B Ta HY BARS) R e Bl
P&diti @0:200 95 00Y2I8 MBSz §58.6 W1 dof a 2:1 mixture of

the desired product 18-2 and an unknown si de- proauct.

The m xture was used as such in step 2. Step 2: The
cheIl‘el_’lcElﬂ‘ht;geparboxylic acid 18-2 (-13 g) fromstep 1
W3 A S thBnyIBLinatiyl-6-irddid&Pbsstyticaitl. sul furi c

aci ﬁﬁ% %‘MWL) m@ﬁaddg\g very sl ow&yas the reaction 4

is very eXothermc. The rgactioff m st
at r fre 1B%CHPhe §ol| Nt

21-2

19-1 211"

The 2-bromoindole 19-1 (prepared as described ir{ Example 12 of WO 03/010141)
(5.000 g, 14.87 mmol) was dissolved in dry qioxane (50 mL) and vinyltributyltin (4.82
mL, 16.50 mmol) was added. The solution was degassed by bubbling N, through for
15 min. Bis(triphenylphosphine)palladium(ll) chioride (0.350 g, 0.50 mmol) was
added and the mixture heated to 100°C overnight under a nitrogen atmosphere.
Additional catalysf'(OL350 g, 0.50 mmol) was added and heating resumed for an
additional 48 h, at which point TLC analysis indicated the reaction was almost
complete. The reaction mixture was cooled to RT and filtered through a small pad of
silica gel using THF for washings. The filtrate was concentrated under reduced

| pressure and the residue purified by flash chromatography using 5 — 15 % EtOAc in
hexane as eluent. The desired 2-\\/inylindole ester 21-1 was obtained as a brownish
solid (2.92 g, 69 % yield): MS-ES n/z 284.1 (MH". The methyl ester 21-1 was
saponified in the usual way (NaOH / DMSO) to give the corresponding carboxylic acid
24-2 in 93 % yield: MS-ES m/z 270.1 (MH").
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The organic |ayers were washed with 5% aqueous NaHCO3
(3x 100 nmL), dried over anhydrous MySO4 and

weraposesed to give the desired dinitro nethyl PEECa2003000208

10

18I3u§8n d. 65 9 h

20

25

internediate 18-3 (9.54 g, 69%yield). Step 3: To a
solution of the above dinitro arylchioride 18-3 (9.5
g, 36.5 nmmol) in DMF (20 nL) at O, methylamne (2Min
THF, 39.2 nL, 74.7 mol) was added with stirring.
After a few:mnutes a crystalline solid was forned,
t he sus gnsi on was allowed to warmup to 15 RT and
sEKMRLEEwas continued for 2 h. The reaction mxture
V@%ﬁﬂfpbhtyll-amdylbemmﬂtyhs -inRsegRBoxylicacithd Et OAc ( 100
nmL). The organic solution was vvashed with 5% a\queouso
m_), q[lne (3X\100 1), driggd,over

(258 e#&peasatt

ed21:n the art tha ot he&r?

d d f Voin .
skr%é“a&;yhr?oim‘fée”%eéﬁéﬁéex%m@%? R FfRinPeh Yebsenyse i
W?Nedwm 5@@%6 qﬁ&zﬂcroa Pl aohag:tert aphatiigas) c(\emcmzad(@mz IC
Ste apove a opr 1

TSme: GEIB s i nER BTN bR and e Ry

a@yﬁarﬂb@ uhde? réduickd pessirategive divde est§8221e1 mnc@.@@vag

|slsgl\xgcan‘@ll%ﬂ @né Ssgo%g%dW@gNang Bl‘lﬁ@ H§Ua? Hggﬁ%rrig give the desired

h)a;létmﬂuuuéle teriatigs 22-§,as 2Avistersatid (0. 211r9e 88 JeViplgly MS-ES m/z 272.1
3 nsion turned blood red then bl ack, becane nore

h eneous (slightly 30 .exothermc), then bi phasi c

and a white precipitate was fornmed. After 30 m nutes

Of exatblg 44 N9 at RT, the EtOH was partly evaporated and
the residue was diluted with H2O GIS‘E%{ nkg .IThe

r éhEy¢lopentyha-(3-aropgay st methylkingolaraghaxylic agid. 75 1y )
the conbi ned, organi,c layers wereqdried over anhydrou
MpSH4 and ev orate toy el}@I 2 QY] ?Ak awon phush
st

080388 Fa@;(/CA205 0208 Step T
stirr@gdy ice cold solution t he abovetrlanll

*y, 2.05 mmol ) in~ ac&onitrile (5 nL) under

5 N ﬁﬁ?ﬂ&ggnﬁlﬁ&c&é ggﬁ Qg‘g@@ Iggﬁh)eﬁﬁnml-)pr @M@meﬂwﬁﬂé dawerbed in

,qu 0310104 e BishoAOBP R (L0E5 8- g meno, T (01045 & 0724 mmo,
LiCl (0.200 g, 4.72 mmol) and 2-bromopropene (0.444 mL, 5.00 mmol) were dissolved
‘in-DMF (6 mL) and the suspension degassed by bubbling Ar for 20 min. Pdx(dba)s
(0.035 g, 0.034 mmol) was added and after degassing for an additional 10 min, the
reaction mixture was heated to 100°C overnight. The suspension was then diluted
with TBME (100 mL) and washed with brine (2 x 25 mL). The extract was dried
(MgS0,) and concentrated under reduced pressure to give a residue that was purified
by flash chromatography using 5 — 10 % EtOAc in hexane as eluent. The desired 2-
(2-propenyl)indole 23-2 was obtained as beige solid (0.57 g, 81 % yield): MS-ES m/z
298.1 (MH"). The methyl ester 23-2 was saponified in the usual way (NaOH / DMSO)
to give the corresponding carboxylic acid 23-3 in 96 % yield: MS-ES m/z 284.1 (MH™.
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5 stirred and allowed to warmup to RT over 2 h. The

sol vent was evaporated, the residue taken into Et OAc

W@ 25080888 washed with 5% aqueous NaHCO3 (2 x 2PCTCA2@5/d00208
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brine (20 m.), dried over anhydrous MgSO4, and the

sol vent evaporated to dryness. The residue was

purified by flash chromat ography (using TLC grade

silica gel and a solvent gradient from30%to 60%

Et OAc in hexane) to give the desired product 18-6 10
as a bei ge anorphous solid (459 ng, 60%yield). Step
GEXAMPLE 2 8ti rred solution of above Troc-protected
agudybr@eﬁ@l pN€dprepylH8methyl-8Gndaje cArdRylioaaitl) in CH?Cl 2 .
(1 m), pyridine (0.032 nL, 0.4 nnDI) fol l oned by o)
Frocad (8 ny, q431 mol ) wer efadded. N'gne rea
someirred at JoMEhe__ X tr
i t h Et QAcpy( 30 suspensba® was
5% aqueous NaHCO3 ( 10 mL), dried ov
ogs2 MpJSAA and evapo ed2410 dryness. The

residue was purified by flash chromato

TEGIIOg\rlrmj@Slmllaﬁ recagre taﬁf@ﬁtépﬁﬁribﬁ@ in ww9ed?£%¥v%?&5efﬂ% analog,
dé[ %Qﬁropyflmﬁalége/ﬁm\/éﬂé’@ RiaONBtdinede A soid (H8v6 yiekd: MS-

desi red Fnoc-protected product 18-7,

ESWZ@BWéW bure product and 100 ng of 20 sli ght Iy

| ower purity. Step 7: The doubly protected (Troc- and

Fm)c-grot ected) trianinile derivative 18-7 (100 ng,

GXAMPLERS ) was dissolved in THE (1 nL) and acetic

a@@&dl&be?ﬁylrﬂ-dycidﬂrbpyleldmbww-ﬁﬁMégarboxwmaicw zi nc

(20.0 ng, 0.3 ngml) wer e added. The reaction njxture

was 25 stifred vjgorously at RT pnder rogen \ﬁ, ;
The Me OfLr/Bett i S DIPME I“ C o
afte only T30 Y% convensisA was obsmsped,

t he mor e P¢f8hc (15-1y) was added and st 9
wasl.cont,; hnued at 86€ for 2d.he react| on m

was diluted with Et OAc 30m_ fllter Ce
aryctopeop/i hremige €0.4859.cH @mol)u"Y?Sé#FSPE’% %V‘HHHS tﬂé Z%Odml')

\é\"c?tng t@%cﬁt?dé@%%lgw (rder b A aﬁﬂfs@hé?éSthl_?_ h(i alein Hexane,
reven ul up or € SS| res e

| @B/ Mhad6 Wdﬂ%qdﬁe%ﬁ?i@e e e'ér%‘“d Al
Mos$etmniN)Gn THE éﬁsxhu)ams thes addealp theatigidre ailoyedm warm up to RT
mono- protected I nt I’TEdI

4 eéw]th%regcthgn@ttfrpg] elr%l?'i%ommarqbe 19- 1 &prepar; gs described in
nelafplan ml)!bmmommi doergt:hw mewi)én THE (15 k) wevpdded

Efé@q a' . Pydgrad ol %&3’3%’6‘5%8?%%0 E&S{%é&@% W3  mmo). The

comixené wes siittedl Z%ataeﬂuXegtp@mm print ﬁ/\é’& Sglhprﬁéent but
the reaction was quenched by addition of ACOH (2 mL). Volatiles were removed

under reduced pressure and the residue taken up in TBME (100 mL). The extract
was washed with saturated agueous NaHCOj3 and dried (MgSO,). Evaporation under
reduced pressure gave a residue that was purified by flash chromatography using 0 —
15 % EtOAC in hexane as eluents to give the desired 2-cyclopropylindole ester 25-1
as a light green solid (0.540 g, 60 % yield): MS-ES m/z 298.1 (MH"). The methyl
ester 25-1 was saponified in the usual way (NaOH / DMSO) to give the corresponding
carboxylic acid 25-2 in 80 % yield: MS-ES m/z 284.1 (MH").
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i ntermedi ates of general fornmula Il in Schene 1
follow ng the procedures of Exanples 3 or 7, and

w0 enoshgn3sel aborated to Fnoc- protected i nhi bi t oPGT/0A2005/000208

general 5 formula Ic above, using the procedure of
Exanpl e 4. These Fnoc-protected inhibitors of genera
formula Ic, or appropriate Fnoc-protected am ne
internediates in their synthesis, nay al so be
converted to Fnoc-protected inhibitors of genera

.formula Id above, using the procedures of steps 1, 2

10

15

-20

aB¥AMPLE28Exanpl e 8. In both cases, renoval of the

FaIgsy cRipRhBAULMEthg -2y pyvayolhh- sqaaéneeﬁbouyhdogc:d r eat ment
with pi per|d| ne, 10 as is well known to one skillyed in

t he saponi fjcation of the ester gnou be
carrined oL Hider b SJC condi tions (fEf# OH
pBotRcd kﬁomﬁ_ﬂo those sRil | ed t) to
gi ve finhrbitors such as conpounds 1032 ( le 1) and
306;€ ‘Table 3). The free amne noiety o ese

i nhidei t or'$'can be further reacted with reagent2§1

Yo AT p 38 e ML e 4
[ rohocbagtm?s menod)randpycanied2.00 91234 n(rma,tﬂ @ equiv.) wereupiged in a

f eat to 180°C for 72 h. The reaction mixture was then
%ue%tube and the ma( “reE ? -C cfopentyl net hyl -1 Hin

d@beje@toclaT ao&ymargech@n @ﬂash cilrort@toqrapfw Wf@@d}@ CHIas
N%W NOO' °/<NElec i Na@ne'as/emeﬁ’% f‘l"hé)‘éc)@er/ed Reki€pde 1760 g)

1guhlchwngmu2atg@w§h p}g@gﬁe inlag(ylsgplgﬁd _P[l a rflﬁgure of H-IF }L MeOH /
b and ObsifidPwith § NINSDH. eDrgasicsiwemerthéreelapnraiedampleeretidced

ey i 41@% Hoaet M}E'C?%m'lﬁi' 9 brefifitnd e Gfed 2

f wypdzbipivamEndanisoxy R6akid26-1 10.400ngret3, % Qiekd. equi v. ),
triethylamne (3.0 nL, 21.5 mmol, 2.4 equiv.) and
Pd(QAc)2 (65 ng, 0.28 mol, 0.03 equiv.) were -added.
Thﬂenamgstcuntemﬁﬁ oflzes I\pmkg@detggpcwb@ppﬁ@qqﬁs -3 gbmellrtdole ring

" ﬁer&ﬁg{ﬁh%d‘qqg f%lré?ﬁa%llgﬁ r&4ind \ﬁrtﬁlnlﬁoéen basgg heterocycl? Zuch as

di oxabor ol ane: 3.0 nL mol
eqmudaquemed tiaaedes. by syringe.

EXAMPLE 27
(E)-3-[2-(1 -Aminocyclobutyl)-3-methyl-3H-benzoimidazol-5-yl]acrylic acid methyl

O.N O,N O,N
) — ]@L — D\A
cl cl  Stept N cI  Step2 \ﬂ Z™coonsu
H
271 . 273
l Step 3

N H,N '
HN /N ZcoonBu Step 4 \H COOnBuU
27-5

27-4

ester

Step 1:
2.4-Dichloronitrobenzene (27-1) (61 g, 0.32 mol), triethylamine (68 mL 0.48 mol) and
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The resulting dark brown m xture was stirred at 68C
for 16 h under an argon atnosphere. The reaction

WOorRoob08388%vas t hen cool ed to RT and t he 5-br onorP@r/¢82008000208
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2005/ 080388 PCT/ CA2005/ 000208 i odopyrim dine (3.0 g,
10.5 mol, 1.18 equiv.) was added as a solid, followed
by <careful, slow addition of a cool ed suspension of
K3PO4 (10.5 g, 47.1 mmol, 5.4 equiv.) in water (7
m.). Alternatively, the addition of K3P04 may precede

th dd f_5- -2
R A R s G
asq@ipped Qith 245 aharfivenderaert Urdar argsn DiegsWa ST eorsludign wgs Fh‘?
ah%&%ﬂ% r4§dC Wgé Qtér’tll?{ %nc?g g/ﬁﬂé@ Illal%grte(iJe@%rm(ttmmf@%bﬂlf@ﬁﬁeatmg
efot +@bIS, T (in@8Heathyhiacetaifdn bexang) sboyéd Y ﬂgﬁ{aag}op Heas ~60%
(JOQI?F %%)A o‘ﬁ’fér?\ﬁo val&RE6ahé Fn%tr@léntnﬁb &dutith.in ‘fElBI(:B3®gnI2) was
rid ave a beige te t
calddedend theypi qrq% wlaah%tﬁd awg%ﬁ \ﬁ“&'ﬂg OTAR] *\er l\% Vil oLfC
Eﬂd@gv:‘ed%% Sﬂﬁf eridliwat cahsinsd. Wesreactitnenixtuad wes allowed to
5 ol 51 45 BB s PURR S
oyasHudahdroughewitto THH. 'Wmfﬂtfaté was eehcenigated ander sedvica@ gressure
églﬁé %deés@) vgfif géécﬂ%i oPchI"nlr)ﬂoﬁ‘%ﬂEﬁ C\Dés‘ﬁgﬁmﬁ AR Yand BHRE and

esired indole ester
19ﬁébl aer baild.gehs e¢lvejwts wergTemgyeasi i vacsodp give cempgynd 27-2 as

(1 %)%Fﬁfé gél éi(([gg 8 J"Buarlitaive)TWhich Wi puLERAgH frusenn Rb6tep.

. suspensi‘on warned gently to dissolve
tlStemZxI id. The slightly cloudy yellow solution was

cagls %%Gp%g (3% e odmBoNaizCH2(68 &) 16teama), Gptd)s (414

d
R RN SR8 PP Eot B TRIERYS B
]t'@,c%,&&%%ymahylamﬁe YEb hoWIRE erhe)) draleeanyas atmxbslpheteelml-Bb’gyl

ration e th t
C@ﬁ"rﬂﬁﬁ@ 41@L,3 Q%ﬂnc}ﬁgwasgﬁa%eglm{% a?%cgb)gh%% r{élgesgde‘(c;?e being
EXANER 6 tROmixture. The tube was then sealed and the mixture was heated at 110°C

O\A%éd O&Inkg &%w%e%\?gew ea%lolj‘l vg%éc%%%[j I%’é%bfeﬁt t@ﬁh‘pgrat&é and

2 Qillte@ it eyl adetate (200nii Fpsalid d%ﬁ"itk?al’(ﬁs\fémj?gedlm( fﬁfﬁt?@ Of the
mo%tupeothFHTBh a SR8 &R AT itdRRGHdshEdwitR ethyl acetate (700 mL). The

filtrate was concentrated in vacuo and co-evaporated with hexane three times. The
red solid was then stirred with hexanes (40 mL) at 60°C. The mixture was cooled to
0°C for 15 minutes and the red solid was collected by filtration and washed with
hexanes, and was further dried under high vacuum (3.4 g, 81% yield). The product
27-3 was about 90% pure by NMR. Additional product can be obtained from the
filtrate by purification on flash column.

Step 3:

Compound 27-3 was converted to compound 27-4 using the method of Example 11,
step 5.

Step 4:

Compound 27-4 was converted to compound 27-5 using the method of Example 3.
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Exanpl e 12 of WD 03/010141) was di ssol ved i n anhydrous
THE (25 nlL) under an argon atnosphere and the

W@ 200808388 cool ed to -78C. n-BuLi (2.0 Min hexeeiBCA1008000208
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15

20

m., 3.20 nmol) was added dropwi se and the m xture
stirred for 15 mn. Mel (0.37 niL, 2.00 Mol ) was
added and stirring was continued for an additional 30

mn. The 30 reaction mxture was then warnmed up to RT

and vol atiles renoved under reduced pressure. The

resi due_was dissolved in TBME (100 nL) and the

SHIAWPEBA® washed with 80 WD 2005/ 080388 o
RETAGALDARIAOGRMbutyl)-7 whldra-3xmethy heh-bemzimidazol-fuollagryyic acid
dri%t éNESO4), concentrated under reduced pressure
aMEWheS®Phsi due purified by flash chromatography usjng
0. 15 %5 GAc ian cve as ePy PP desit ¢

2-fre i ndol e derj ive 201 N bt ai ned ag waxy
solith( 0. 658G, 8Y % yiel q;, MFESM z 272 1 ( MHe).

The npethyl €8ter ggiﬂ 5 was saponiskied in the uswal
way (NaCOH / DMSO) to give the correspondi ng car bjox Pi&%H
acid 20-2 in 96 %yield: MS-ES mz 258.1 (Wip.“l
EXAMPLE 21

3- Cyed, opept yh: 2- et henyl - ®okndol ec%ﬁ g COOMe
acid&ﬂ\ s ﬁaL_CMe By N €ve—NaGht rol
DRSS PdVcaf. 19-&ep2l-1 21-2 " 1 The $bronoi ndol el 19- 1

(prepar gy As described in Exaspl @ 12 of WO 03/ 0£6141)

(5.000 gy 14.87 mmol) was dissolved in dry di oxane (50
L) aﬁﬂVkinyltributyltin (4.82 nlL, 16.50 mml) was
added. The sol.ution was degassed by bubbling N2

t hr oggh casv. Bi s(tri phenyl

phos pti [ladiun(11) chloride (0.350 g, 0.50 mmol)
was ?15 Addéd and the m xture heated to 100C over ni ght
under a.pitrogen atnosphere. Additional catalyst
(0.350 g, 0.50 mmmol ) was added and heating resuned for
aPteRddi ti onal 48 h, at which point TLC anal ysis

i WdArﬁ;ﬂb-%%iﬁélﬁnE@aééiH QB-1V(I&S.0&Ign8$h1moOovqs!diﬁselved‘ fneAcOH (200
e Sl o Tt .7 ) s A, TE R oo o
f id i tRE an@switichaditanat sdfuryhehdaride ¢66 cd wWag agded o gogplete the
gr}gac&igr?%&%sridﬂ%ﬁp E&rd.nfeid%ﬂiopéﬂ 1fH A, §lY &R SR Y wASHAGed
over ice and the precipitated solid collected by filtration. The product 28-2 was
washed with water, air dried and used directly in the next step.
Step 2: ‘ .
The crude product 28-2 was dissolved in MeOH (300 mL) and conc. HSO, (1 mL)
was added. The mixture was refluxed for 2 days after which point the conversion was
~75 % complete. Volatiles were removed under reduced pressure and the residue
was partitioned between EtOAc and water. The mixture was basified by slow addition
of saturated aqueous Na,CO; and the organic phase separated. The extract was
washed with brine, dried (Na,SO.) and concentrated to give 28-3 as a beige solid '
(12.32 g) that was used directly in the next step.
Step 3:
The nitroaniline 28-3(11.32 g, 49 mmol), sodium hydrosulfite (35.54 g, 204 mmol) and
NaHCO; (17.15 g, 204 mmol) were dissolved in 3:2 EtOH — water (600mL). The

86



hexane as eluent. The desired 2-vinylindole ester 21-1
was obtained as a brownish solid (2.92 g, 69 %

WQ e@ba$038dVs- ES nfz 284.1 (M H+). The net hyl esP@r/C21003/000208
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was saponified in the usual way (NaOH / DVMSO) to give
the correspondi ng carboxylic acid 21-2 in 93 %yield:
MB-ES mz 270.1 (MH+). 25 81 WO 2005/ 080388

PCT/ CA2005/ 000208 EXAMPLE 22

3- Cycl opent yl - 2 et hyI 1- mat hyI - 6-i ndol ecar boxylic

acid. 00O Ve  DMVSO -
TS YRG0 B BIPH WREpa Fo B g Tadyped
%5?%#%83'{8;?5 brodast ekiracted well EionG e@htradivasiashediwithwater
Jand brpg gt Np A e eveRe Btsih By B0 Bl 2 P ¢ eRr o 4.60
fd lasraticRs) tran das h&d‘wdrtouapwlﬂcamapmthatredt sterder reduced
d$essure to give crude ester 22-1. The resi due vvas

B&F ved in DMBO and saponified with NaOH in
ushbadinamemm 100Gy, B rimel), dwpcécam@owplnwtamf@rt@w"c acid (1.07

5 %at I%Hégugg 98 gaféé\?ﬂrﬁcﬁ) a%i th\l (21 02411 5.0 fndtpwere dissolved

el G yaniand mopro s SR T C eSO
' é?‘ﬁgéﬁgntigfg néiQthre@Ian?Qd Dbiéollédy Byefrhtion Ofhe DiviEDal Wes

2washegvgth, waiele 6@?@&3@ F St“rar%t%l ng‘gale@&’?gbeé‘d’s?“ t%%g\oghe
0§+I9ti'o@11ﬂa9theﬁ aalmﬂaaémmas@mmentwemﬁeg reddic@bprensirg., The

afﬁydggm%g%@%plaﬁg gkcﬁ;[? %ﬁf’ gﬁlt_'edqlg SE}QCZFQR? ? HﬁLé%nQVQL‘. Indicated
dismg leté%nvdarlloﬁ)td-'thé Geslte)d tendmideecleeieaiive. oﬁcfalég«tﬁg@aoved

n—ﬁﬂﬁ? ngaaeéaur Hg gﬁs JP S qPﬁi@Ac 4% H8 30/GtiorDwaskéd with

sing for an additional
laqumaaus Nah€O; and brine. After drylng (MgS0Qy,), removal of solvent gave

compound 28-5 as an orange solid (563 mg) that was used directly in the next step.
Step 5:

The benzimidazole 28-5 (1.63 g, 4.29 mmol) and K,COs (2.96 g, 21.45 mmol) were
suspended in DMF (10 mL) and iodomethane (0.27 mL, 4.30 mmol) was added. The
mixture was stirred for 3 h at RT. The reaction mixture was then poured over ice and
the precipitated solid was collected by filtration. The material was washed with water,
dissolved in EtOAc, and the solution washed twice with 5 % aqueous citric acid and
brine. After drying (MgSO,) and removal of volatiles under reduced pressure,
compound 28-6 was obtained as a brown solid (1.44 g) that was used directly in the
next step. '

Step 6:

The methyl ester 28-6 (1.22 g, 3.10 mmol) was dissolved in THF (30 mL) and LiBH,4
(0.243 g, 11.14 mmol) was added in small portions at RT. The mixture was then
stirred at 40°C for 16 h. Since conversion was still not complete, additional LiBH,4
(0.100 g, 4.6 mmol) was added and the mixture stirred for an additional 3 h at 70°C.
The reaction mixture was cooled to RT and the residue diluted with EtOAC. Water
was carefully added and the organic phase separated. The extract was washed with
water and brine, and dried (MgSOQ.). The crude alcohol 28-7 (961 mg) was combined
with other batches and purified by flash chromatography. '
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20 reaction m xture was heated to 100C overnight. The
suspensi on was then diluted wth TBME (100 nL) and

woer®heshss th brine (2 x 25 nl). The extract waBCTCA2®5/000208

10

15

(MgS™) and concentrated under reduced pressure to
give a residue that was purified by flash

chromat ography using 5 - 10 % Et OAc i n hexane as

el uent. The desired 2- (2-propenyl)indole 23-2 was
obtai ned as beige solid (0.57 g, 81 %yield): M-ES
mz 25 298.1 (M+). The nethyl ester 23-2 was
s¥eBriified in the usual way (NaOH / DVBO) to give the

Cmrrﬂeé %@B%m-ﬁwm@we (0.480 g1 .83 ridndlyw6diséojied idDCM (20 mL)
MB-ES miz 284.1

penel Ressdarfin 8e %ﬁ/@fi %%%B’&%%%ﬁéd The mixture was

3stiRa isrpem btyRT 2(Csbginayykthylenelipnenphasaborene G- Hog 1158

aci d]) D s sRer? %%ngltﬁer% wa%uf&l 50 MIoRIE er3hen
pia SRR

23mp a sim procedure to that
desevid addermedﬂcadpreéswg ang Fhet rn@dlze @ﬁ?ﬁl‘feda{’r‘m art 'b':A BCMe
mﬁﬁ%?%rnﬁq}é' 6f?lge°b§c Sr%féci{r?btérh‘@p 2.4&(32 sﬁ@iﬁ edt1ai Mar, aslatiles were

%
Eretpveg upder reducedopressure and the resi ue was par%tloned(bwme)en EtOAc and

31 Q/ﬁd:p n%@tagheauscm@ls@ Béralbing tLhe:mmdt wés betnated, arebtalized with
c _acid

EPM Mo ePn g 1 s EICK ity Bl Rl dipSpo e
%sﬁc@ﬁﬁég@a to Hv@sdrogound 28-Blasg wilitedoam(®12 mgb@aﬂfl@ssmrmg@ by

rous THE

ﬁ%s(lj Q[Rgto %rﬁpgf é?%dm %I]%(g Zn@toté\t& ilf'ﬁ% ad 'éllfeﬂf%eglgen@e&lred
3 bbfimidazde &@gmamtl\n)asmelrmdicﬁé@ \aimt@ i@@AMGure stirred
for 15 min. ZnBr2 (0.878 g,

EXAMPLE 29
5-[2-(1-Aminocyclobutyl)-3-methyl-3H—benzoimidazo|-5-y|]-3H-[1 ,3,4]oxadiazol-2-

NO,

NO,
HCl conc. MeNH,
_MeOH o0 . T o N
F —— H

Step 1 0 202 Step 2 e

EtOH-THF

o NQ I/N NH,
DG o~
0 0 -
0 29-4
_0

Pd/C 10%
Step 3

Step 4 N
29-5
NHNH,
EtOH l Step 5
8 O
=\ i Ve

%TQF ©§\< . —T» e T”%@N\NH

TFA
CH,Cl

H,N Tl N

29-8

Step 7 l
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3.90 mol ) in THE (15 nL) was then added, the m xture
allowed to warmup to RT 15 and the reaction stirred

w0 2005080388 n. The 2- bronoi ndol e 19-1 (prepared BGI/CA2005/000208

10

15

20

25

30

described in Exanple 12 of WO 03/010141) (1.009 g,

3.00 nmml) in THE (15 nL) was added. followed by
tetraki s(triphenyl phosphine) pall ad iu m(0) (0.289

g, 0.25 mmol). The mxture was stirred 24 h at

reflux at which point starting material was stil

Ees but the reaction was quenched by addition of

(2 m.). Volatiles were renoved 20 under redu
pTrroerssm € mhpwahaddedso dselutierkes3-uerd- ﬁnrrrsrxk@n@q'e@c'ﬁﬂ!* 1) (10 9,
extr
%go Wo&@? %%@%f m@jﬂegwd"fhé BolSfdnil @%@eu&m NaEGDdure

oration under _redu
geaxthen cexediried,the rqmlge ae |df|l|lt@@W55y EtQAG ﬁng the <Prgan|c ghase

\P £ ONBLHRE AR BYX Hf%iePQn@satur%%d%qﬁé@%q\lammgméw(lw@soo filtered
uents to %lve desired 2- Br.op hndo estF

oacioveperaieclp Be A5GHOLS VHo] 6 BB B2 gy gy The

MBrEpoufli wasd 98edlad Sddh)ior thé Rexteddeyion. 25 ester 25-1 was

sa onified in the usual way (NaOH / DMSO to give the

é%pondlng carboxylic acid 25-2 in 80 %yield:
affire @B%Uof(d\&rﬂ-)solut&& iMCHEDOSs BegaiBopwise to a solution of

E%Qq%ggg 8 Zoﬁ%g IYgl Ergggr%g}Fo q °C. ghe md>g|.1réac\/\éars furtr;/er

| btirredicit 4°C €br 20 ndih. le]aﬁlelt roBm tempgratude fpr géthhmyplatlles were then

i 5‘9%3?’%1 6%1 81%%2‘%‘4 Rlé? ?@ﬁ%@NlﬂﬁEt@ﬁ%céﬁoblﬂg o?dﬁnMé @as

pyest (2 o0y camrad e o G RS (MeST Sereg g
7% %or#ﬁ ? fggbéef: ﬁ%ﬂ&g& %%ldﬁo%(&c%&n'a%t?@b 40orbAGEsdiiar The

ture was then cooled to RT and
char\g@mddvﬁsaisﬁdé§ﬁu‘8hf|°b"f|?ﬁtn8§trr§%‘9ncol um. The product
Iuted with 40 - 100 %EtOAc i n hexane as
elué%ts The recovered nmater

© St G100 0n R Looras aciat e it oPba 283 (1o
%{&73‘?@21 \Ahgz@d ri“ﬁ 40a nateiktur s Tlmsatfsolaté BOH The mnmas stlrred
re e
O s S R A Rt e
t féﬁtaﬁ@ﬁaﬁo&%naentﬂy&oftg@vﬁla g (9% yild) of 9oripoLndi29-9%s an off-white
N-SP| (g &Eg CARPYY \é}a(eﬁ l.ils)ed a%ﬁ%h%?th‘é%&ﬁbé‘é&ﬂﬁ ot her o

coSUBSt | tuent s at 2 of th
i rgtop@: ring 15 were prepared in a simlar fashion,

St N nﬁ%?@A Wi '(%0?1\2 I tQ @éﬁgoﬁﬁtﬂrmﬁd 188 nisdd FExample 7.
Step 5:
A mlxture of compound 29-5 (730 mg, 2.03 mmol) and hydrazine monohydrate (500
ulL, 10.3 mmol) in 5 mL ethanol was heated in a screw-cap vial at 85°C for 72 h. The
solution was then concentrated, diluted with CH,Cl, and the organic layer was washed
with water. The organic layer was dried (Na,SO,), filtered, and evaporated to yield
642 mg (88%) of compound 29-6 as a grey-white solid that was used as such in the
following step.
Step 6:
Triethylamine (190 pl, 1.36 mmol) was added to a solution of compound 29-6 (350
mg, 0.97 mmol) and 1,1’-Carbonyl diimidazole (190 mg, 1.17 mmol) in THF (5 mL).
The mixture was stirred at room temperature for 15 h. Volatiles were removed, and
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EXAVPLE 27
(E)-3-[2-(1- Ami nocycl obut yl) - 3- net hyl - 3H benzoi m dazol

wo 2opi3@ss yl i c acid nmethyl 20 ester O2N OZN \ PQZNAR008000208

10

16

20

Cl Step 1 \HI a C Step 2 \HI1 coonBu 27-1 27-2 27-3
Step 3 NH2ZN HZN N OI' 11 COOnBu Step 4 H/ COOnBu 27-5
27-4 Step 1. 2,4-Dichloronitrobenzene (27-1) (61 g,
0.32 nol), triethylamne (68 nL, 0.48 nol), and 84 WO
2005/ 080388 PCT/ CA2005/ 000208 2.0 M net hyl am ne in

THE (500 nmL, 1.0 no were mxed in a
g e WB B s EOnHaRE Sg, S oBaht R
M&S&%QNaM) Findrati bod evmrettétem yidid a1 &g 485% gigldot q:pmpound

(e bRp ey vinfy Tl it S e pERIRED IR 1 004

edtaypl7: acet ate i n hexane) shovved that the reaction was

-6 % | e TR fogt

Beh b e SR oo 7l gl perb e 2si7i o0 mg. 039

t rlnmomlmﬁlulnlerowwahe at(mehandéltbe:r%uttlhg selutiqry wap ?"HPC’ Tor 1 h. The
ot.her t |l of fetfifliofGhcetate salt of

n)é %tljes Wé\%}g&)%ﬁtgﬂ%ldﬁﬁgﬂﬁggﬁéﬁ%ﬂ% xture was

athealssiceat @mpoond 298\88 atheider®id t enperature and the

white solid was renoved by filtration and washed

thoroughly with THF. The filtrate was concentrated

uB¥aMPLE@Quced pressure 10 and re-dissolved in 800 nL

Ofs E"((fhhﬁﬁ&ﬂ]%t HRA)- -3 WRSNAS HAbrYimRiags!- Byl 3methpl-3Hin 3,4-

dri‘ed over The sol vents were renoved in vacuo

t oxadigzolZfMfound 27-2 as an orange solid (59.5 g,

quantltatlve) whi ch was. Koy, e, eMroug 0 use in next

step %%;/ To a dry ,pressare tu wq(s added

288 g, 15 I), B2
0. Smm 7BM) 3 (0.1 Msoluti®

18 m., °1.8 dgN N- .di cycl ohexyl msteHy| agvige
(3.6 L, 16. 5 mml) un@er argon atnosphese. n- Butgll

acrylate(24m_ 16.5 mmol ) was degassed vv|t o)
f GroteBSium cathasgte@? mgeoaémfgob WeRiepedo Arsalufiv &Pg%mf'hdezg 7

%g@n Lnﬁﬁbl SR dhvad1and, Tﬁ@sd%béﬁéﬂ@d@@nbﬂ&t ﬁ:ﬂnﬂlbmperature

1 stirring over the weekend. H da%u Q

cdoi @dnmologmje’@ﬁme 8@% ¢ p@oly was then added an the ml ure was
stirred for 3 h at room temperature. The mixture was diluted with EtOAc, washed with
water (3 X), brine, then the organic phase was dried (MgSO.), filtered and evaporated
to yield 67 mg (81% yield) of a beige solid. Treatment with TFA as described in
Example 29, step 7 gave 57 mg (quant. yield) of the trifluoroacetate salt of the desired

compound 30-1 as a beige solid.
Compound 30-1 may be coupled to indole intermediates of general formula Il to give

compounds of formula |, using the procedures of Examples 4 and 34, step 1.
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20 diluted with ethyl acetate (200 mi). The solid
resi due was renoved by filtration of the mxture

wo booswgfizsa silica gel pad and it was washed w peir/enbnes/000208

10

15

20

acetate (700 nL). The filtrate was concentrated in
vacuo and co-evaporated with hexane three times. The

red solid was then stirred with hexanes (40 niL) at

60C. The mi xture was cooled to OC for 15 m nutes and
the red solid was collected by filtration and washed
with 25 hexanes, and was further dried under high |
BXewaE 3B. 4 g, 81 %vyield). The product 27-3 was
3%?%'-Aﬂﬂ%o@%l%bbﬁ!{l)metr@ﬂgmﬂeﬁﬁﬂ{idﬁM%Z-MﬁéH—pyrazol-&
obtained fromthé filtrate by purification on flash

cdl um. Step 3: Conpound 27-3 was converted to

conpound 27-4 using the nmethod of Exanple - 30 ste
5. Step 4: dund 27-4 wagoconverted to und P
27- 5 ysonght h t hod_of : 2 0383
PCT/ CA2005/ 00 NPLEH@806 E) - 3- [ 2- (- AmN
i nocycl obutyl) - | o%,0- 3- mgLhyl - 3Hbenzi m dazo -y
acrylic acid nethyl ester. COOMe N/ 02N /
COOH OZN / C&Me HZN g HN ~ | HzN \ | NCHZN Oz
Step 1 O Step 2 O Step 3 28-1 28-08—48- P 28¢cy [*?
NHBoc Step 4 ICOOH N/ OH COOve IN / EB8ocHN " ~
N1 BocHN N Step 5 BOCHN N CI Step 6 ci C 28-7 28-6
1 28-5 eg 7 N COOMe H2N N Cl
HN I N 1. MeNHNH,, EtOH g%/ /
| OH  2.TFA,CH,Cl, >'/o N N OEt
O L
NN Step 3 ° ©
o}
31-3
31-2
Step 1:

NaOH (10N ,11 mL, 110 mmol) was added to a solution of compound 29-5 (5.0 g,
13.9 mmol) in a 3:2:1 mixture of THF, MeOH and water (180 mL) and the solution was
stirred overnight at room temperature. The mixture was then concentrated, the pH
was adjusted to 4 using 1N HCI, and the mixture was extracted with EtOAc. The
organic layer was washed with brine, dried (MgSQy,), filtered and evaporated to give
compound 31-1 (3.94g, 82% yield) as a white solid . The compound was used as
such for the next reaction.

Step 2:

1,1'-carbonyldiimidazole (702 mg, 4.33 mmol) was added to a solution of compound
31-1 (1 g, 2.90 mmol) in THF (24 mL). The solution was stirred for 15 h and was then
added dropwise to a solution of the malonate anion (prepared via the addition of EtsN
(0.81 mL, 5.80 mmol) and MgCl (690 mg, 7.25 mmol) to a solution of potassium
monoethylmalonate (1 g, 5.96 mmol) in acetonitrile (10 mL) followed by stirring at
room temperature for 2.5 h) at 0°C. The resulting mixture was then warmed slowly to
room temperature and stirfed for a total of 48 h. The mixture was concentrated and
toluene was added. The mixture was cooled to 10-15°C and hydrolyzed slowly via the
addition of 1M HCI until the pH reached 3-4. The layers were then separated and the
organic layer was diluted with EtOAc, washed with water, dried and evaporated to
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28-8 5 Step 1: 4- Amino-3-nitrobenzoic acid 28-1 (15.00
g, 82 mmol) was dissolved in AcOH (200 ni-) and

w@ 0180388 chl oride (6.62 ni, 82 mmol) was addeRCT/CTAz005/000208
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20

25

m xture was stirred for 2 h at RT, after which

addi tional sulfuryl chloride (1.5 nm-) was added to

conplete the reaction. After stirring for an

additional 1 h at RT, the reaction m xture was poured

10 over ice and the precipitated solid collected by
i.ltrat H ane:

a?'Ye %ﬁ’?”&ﬂ’ %‘hgpeug'%g&gl [ egta ﬁfe% %éﬁ%%%%&%p (‘E?Iggf .

TheOEtrdcfie giveodRFong %@yla}asofmowev%%ﬂ -2 3s puithiiesslith i)

qg% gonc. H2SOA (1 mM-) was added. The m xture was
Piked for 2 days after which point the conversiqgn

wiisthylbgdrazife (29qdnPI56tnemol)/miag rdfiedsto a$qltion oh GaPaHRg & -2 (100

L@g v\ugg% n‘@{ giﬁ Egﬁa ‘”(‘i‘v\g trﬁLIS‘ f’rﬁe%kﬂ%éﬁﬂﬁm@é Ik BOICORRL S hrs. The

r. The m xtur sified.b
shpdura wap ﬁhqgrpon@ﬁ;nt@@dbﬁngt\n@éer%@gggg ,{é@&/@g%g jtioh of 1N
OB e RN@AS %HStS@aT ghedquddue Ia‘s'ét was textracted diisles WltWEtChAc

emsting RN S ¥oS b Musil SRRk te ey e e
giéfd) et £pale ?élloﬁt Siid 3Treé‘fhlen1rWItrr'H—'aPn|nldlah@r@seﬂaellqas@asgnbed in

?s% %27& ggna] g§gros l.l%ﬂt V\@elélé)3 ﬂgag’tcr)l %cérgg%tﬁg-géli of%ﬂwpound

-3ya3ter (600nL). The 86 WD 2005/ 080388

PCT CAZ Q R here s fbul2Ptdyive
{C_;F 'EP%—?% g%% Co%lgggnﬁ\r}eéé(bn%@re&@e Sucg pr essuur e Iy
andmpéndp obibrrotladxsingdbepropgdurestal GXaMpipR & A 34astEP las
washed with water and brine, dried (Na2SO4) and
evaporated to give conpound 28-4 a brown solid (4.60

g ExaePs32 el d) that was used wi thout ‘purification in

t R NPAMiSbERIoButy-SRnéthy I HEbEh AR ¥ o RE-yH-3HL1,03-hiadiaz0]-2-
ml?wﬁﬁ)wﬁtm' gﬁ?amﬁzocycl obut anecar boxylic acid (1.07
gong. 0 nmmol), HATU (2.20 g, 5.8 mml) and Et3N (2.10

m., 15.0 mmol) were dissolyed in DMF (30,.nL) and the

m xture %ed for 2 days B®RT. The relo/_n m Xt upe
b . &

was pourgd ofto ice and"the preC| OFt

S
Wit er, N

wth brine. T

utionyyas then dried (%2804) and

concentrat @d under reduced pressure. The r aSiwdkiRdasS
di ssol ved in AcOH and heat®d to 80 C forg3 h.4orPIEC
anal ysi s indi cat ed 2. TFA, CHCl,

/
i
Step 1:

TBTU (380 mg, 1.18 mmol) and triethylamine (380 L, 380 2.73 mmol) were added to

~ a solution of compound 31-1 (350 mg, 1.01 mmol) and ethyl carbazate (120 mg, 1.15
mmol) in DMF (5 mL). The mixture was stirred for 15 h at room temperature and then
diluted with EtOAc. The resulting organic suspension was washed with 2 X water and
1 X NaHCOs(aq.) sat. THF was then added to the organic layer to obtain a solution

that was dried (MgSO,), filtered and concentrated. The residue was triturated with
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conpl ete conversion to the desired benzi m dazol e
derivative. AcOH was renoved under reduced pressure,

wo b@sngssgiue taken up in Et OAc and t he sol uti orCTvas®a000208
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with 15 aqueous NaHCO3 and brine. After drying
(MS™), renoval of solvent gave conpound 28-5' as an
orange solid (563 ng) that was used directly in the
next step. Step 5: The benzi m dazole 28-5 (1.63 g,
4.29 mol ) and K2C03 (2.96 g, 21.45 mmol) were

suspended in onet hane
45@8@ ineivg 2989 é@b(dgﬁl of q%'@pougg 3%‘4 el%vassoq gt 'Iﬁwreré‘%%ound was

Jidadat skbh forihe ner@eadtion. m xture vvas then poured over
ice and the precipitated solid was coll ected by

f$ePati on. The material was washed with water,
di SweeboteRedgent7Ohey, Oauﬁdnmhlewas: hdddddn aveebitier of sanuouns B8

quééa%) § gﬁ%rﬁcg%@gqxgﬁé Igtalt Fgﬂg@}ﬁ nT ir&ﬁﬂnr@rrﬁlkﬁh% was stirred
patemsm for 8 hcampihen d40°E for hasThsom bR MR IR CBPISREP L9 Fq and
) aé%t%ﬁgb%onvlﬁiﬁwéﬁnqﬂe%géﬁtldo ing ¢. e mrddh) viexdddet EThe

dscﬂ@@hw@@ then rﬁqu(ajd oC Bor 358 {negppftug? Ua&ﬁ@cgntrit%d gryness
f ﬁ‘é@lﬁi added whé triviralel v EtO A8 andtiltéied. THeeresultinig ivage solid
was

e e e R
4R tmmwac&@fe @d@edommnam ari xture stirred for an

addi ti onal

o ehor B R g h BRI ATl 1 ave
Wasmp@Ings ot foymtd tedingice proesduresanfixaphigs & a5d 34y sierd-

The extract was washed with water and brine, and

dried (MyS04). The crude al cohol 28-7 (961 ng) was

c@xhﬂnmcm with other batches and purified by flash

B L L e T A R L e A
1.t@2-bntybegtenas di ssolved in DCM (20 m -) and
Dess- l\/hrtl n per|od| nane (0.551 g, 1. 30mm|) vas |

added. T m xt RT. BN
( Car bet h et e (0.530 @@\
1.58 &M gnaseptthen gdded amd &#ré@ muxt ur€ Was wun Br

reduced Priessure and the *%®si due dissolved in 1: 1 \IEBu.co,

- DCMto effect ré t he Boc protecti fgegno
ved
under ql,c essure

After stlrrlngfor volatiles were re

r e esi dug was partify
bet vvee nd NIRRT, §;>_a;t;\ﬂ1 phase ;\@\
conegaitni n ct YRS s& tgtg,l | zedT Br

Step 5 33-5

refl uxed for 20 h. Volatiles were thenI rgggmvedide{a‘;

Step 1:

Commercially available 1, 3 dibromobenzene 33-1 (4.1 mL, 33.9 mmol) was dissolved
in concentrated sulfuric acid (35 mL) which was cooled in an ice- -bath. Potassium
nitrate (3.4 g, 33.9 mmol) was added slowly (in small portions) so as to maintain the
internal reaction temperature below 10°C. The reaction mixture was stirred for an
additional 30 min and then poured into 1 L of ice. The yellow precipitate formed (33-2)
was filtered and washed with water, dried under reduced pressure and used directly in

the following step.

93



10 2M Na2CCB and extracted 2 X Wth Et OAc. The extract
was dried (Na2SO4) and concentrated to give conpound

wQ@08/0s388 White foam (212 ng) that was puri fiBdI/Ox2005/000208
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flash chromat ography using 80 - 100 % Et OAc i n hexane
as eluents. The desired benzim dazole fragment was
obtained as a white solid (66 ng). 15 EXAMPLE 29
5-[2-(1- Am nocycl obut yl ) - 3- net hyl - 3H benzoi m dazol - 5-y
1-3H[1, 3, 4] oxadi azol -2- one NO2 NO2 NO2 HCl conc.
l\/bNH%OI/ MOHOI/ FTHEOI/ N FaH OHStep 1/0
23fep Step 2 p 29-3 29-1 Pd/C 10% Step 3 EEOHTHF O N
Nicznixéite NF bémEduBH 88-246/3 d:122.40nmol 8nd meflaBninghydkpepigrde (3.0

Sl RENPRP okl P32 Mgt @R by
GhiaCadtled and the mixture was allowed to stir at RT for 3.5 h, then heated at 70°C
overnight. The mixture was poured into water and the resulting precipitate was
filttered. The filtrate was extracted with EtOAc (3X) and the extract was washed with
water (3X) and saturated NaCl, dried (MgSOs), filtered and concentrated to give a
mixfure of compounds 33-3 and 33-4 as an orange solid (4.8 g), which was used as is
in the next step.
Step 3:
Reduction of the nitro compound 33-3 with Na,S;04/K;CO3 was carried out using the
method described in Example 11, step 5. Compound 33-5 (1.5 g, ~20 % yield over the
3 steps) was isolated from the reaction mixture after column chromatography, using a
solvent gradient of EtOAc in hexanes from 17% to 25%.
Step 4: |
The dianiline 33-5 was converted to compound 33-6, using the method described in
Example 7.
Step 5: ‘
Argon was bubbled through a mixture of compound 33-6 (300 mg, 0.79 mmol), lithium
chloride (67 mg, 1.6 mmol), PPh; (31 mg, 0.12 mmol) and 2-
tributylstannanylpyrimidine (365 mg, 0.99 mmol) in DMF (6.0 mL) for 15 minutes.
Pd(PPhs)s (91 mg, 0.079 mmol) and Cul (15 mg, 0.079 mmbl) were added and the
mixture was heated at 100°C for 24 h. The mixture was diluted with EtOAc and the
organic phase was washed with water and brine, then dried (MgSO,) and
concentrated to give a yellow oil which was purified by flash chromatography (hexane:
EtOAc 3:7 to 2:8) to give compound 33-7 as a yellow solid (100 mg, 24%).

Compound 33-7 may be deprotected using standard conditions as described in
Example 29, step 7, and the resulting amine coupled to indole intermediates of
generati formula Il to give compounds of formula I, using the procedures of Examples
4 and 34, step 1. '

It will be apparent to one skilled in the art that the preparation of analogous
intermediates bearing similar heterocyclic or aromatic moieties can be carried out
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HZN N Nl j ~NH O4p 29-8 88 WO 2005/ 080388
PCT/ CA2005/ 000208 Step 1: 10 N HC (2 nL) was added

W@ 2008/0813881t i on of 3-fl uoro-4-nitro-benzoi c aciBCT/292aD5/000208

10

15

20

(10 g, 54.0 mmol) in 300 nL of MeCOH and the sol ution
was refluxed for 15 h. The m xture was then
concentrated, the residue was diluted with EtQAc, and
the organi c phase 5 was washed with 2 X water and
saturated aqueous NaHCO3, dried (MpSO4), filtered and

eva qragtpgggﬁt?ﬁﬁegar\éqﬂdjfoatlopﬁ gweg ré%:)fﬁagkg Stﬂ% gé\gﬁmg \'Hségtl%n of
fStép 5heayrtextartiebat using tteepdiionspibaliohtherveelii@owhSugski 5

ol yt,i T t ki,

e e s S D oy R
ad‘)hém(ReVTh‘@%i% @ﬂ%”/vas further sti rred at 0C for 20
mn., then at roomtenperature for 15 h. The volatiles
were then evapor ated, and the residue was dil uted

WEXAMAEE@GAC, and the organic phase was washed with 2 X
V‘ﬁ‘)%r[2-(?%{2-1(56&%%o}%ﬁﬁ&iﬁ-%ﬁ@@?cloﬁén@mMﬁﬂm)ﬂ-mdole-e-

ted t |
otanbeylAmInY:-eyclabliy)- %m@e%gﬁvwo-wﬁs%f?@s g6

d h for th t t . St
was USE as SsucC or e nex reac i on. \ e %:@\ACOOH

i APy A

' compu cc(,Ele)Na@pmso £T\8y in 460 ni
of a_l/ m xture 6f FHF- absol ute Et()—| e m,xture was
under hydrogen atnosphere for ~¥6 h, then the

gb@m@g (@A Vgéisaﬁqe cbAPEY ()%djfgﬁ%eﬁ@d fbryi 8bmpathd 10-2

20sing thie prncestife alfPEEPIeS MEEE CORRISS wwga%memﬁnﬁéwﬁ‘* fo
gR/Q cE&goMbesm%on{p%am 045, TSHER) & a BameldsdIRHa 3%@3

nverted to conpound 29- u3| t he ms ho %0 o
7.H NSiR (#108:Mid5 DMW%@)U@&GQKWCB Se 958 {9 %%f m, 2H).
2%)(HH@'ﬁ @”E% TO’GJH@lZQH)ez I 36&3(755% 1H), 317® (8, 3H), 3.85
an was C R
oot 6.2 (/g =15e. THaah o ftort ot Pent LENERR 42 Bg, .
di7l g4t @0 Wigt D HEHRS) 27 Ehe. o aRi) 7. T4te d =6k Haak a8 (s,
1H), 8.12 (s, 1H), 9.18 (s, 2H), 9.20 (s, 1H), 12.25 (s, 1H).

EXAMPLE 35 |
3-Cyclopentyl-1-methyl-2-pyridin-2-yl-1 H-indole-6-carboxylic acid {1-[1-methy|-6-
(5-oxo-4,5-dihydro-1,3,4-oxadiazol-2-yl)-1 H-benzimidazol-2-yl]-cyclobutyl}-amide.

R o \ i
\ HNT N o
SZ(/N N 7\ ug ;/
OV A o oo Jr J K
N TBTU [s]

EtN

DMF 352

351
Stap1

TFA
cH LCl,

e D] o
SSSOA ,N—\©\(/N\ = = @gijk ’\©ﬁ(n
{\‘H Et;N =N Ha
O

Step2
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with water. The organic layer was dried (Na2SO4),
filtered, and evaporated to yield 642 ng (88% of

W@ o09p0sn3ss 29-6 as a grey-white solid that was PGEGA285/000208
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such in the 30 follow ng step. Step 6: Triethylam ne
(190 L, 1.36 nmmol) was added to a sglution of Zonpound :
29-6 (350 ngy, 0.97 mmol) and 1, 1'-Carbonyl

diimdazole (190 ng, 1.17 mmol) in THF (5 n). The

m xture was stirred at roomtenperature for 15 h.

Vol atiles were removed, and 89 WO 2005/080388

FteP 872005/ 000208 the residue was diluted with EtOAc,
VEsSTe@50inid) 1\08tremol) biid triethylamihet (380 miLgaiB emel)were agged to a

dri ed 2SO i |t d '

oias ol Grarue g bipEOng 1055 FRRALRE NG (phthod e o
tihiay cudazats ¢B0asg, DREMMAN ireMA é&tnLé-tTéﬁ.mis%éq)waS. stigregtfor 2 h at
(rgpgtt%nféggtu@grgod%gﬁ gm%tf\?itﬂ BiGACS RO RIREIIAG oRfan @UBSHABIHN was
2 o0 g, 0. no I n di chl oronet han 10 nmL
awasheet avith @9{1elen gnds b KaetusRIehAGUSUP NaBitGo '%W%.S R‘Wé?dded to
Pl o prsa e Magld o (s
cennsetrried Jhe regidug YRS; taféfag W@’. E tcé%@\i\‘ﬁﬁtt‘g? ﬁe(% 5%
Sedroduhd 4812 RALYSGOEIRY T He chnipelihy va8 Hdzkarzsush for the next

i dazol -5-yl]-3-nethyl-3H1, 3,4- oxadi azol -2-one 1.

N-Met, DMF N 2. TFA, CH2CL2 N HN HNW NH 2 N
\ Bt 4y O O O 29-7 30-1 Potassium carbonate (32 ny,

0.2 was, added .t ut i

VPR by BB BT L h o BmppaRE 62208, 02
WanaYin tichidromtethanent nesnaed teuesultingaolutign wap stirred for 2 h. The
%9@8@?%@%%&%@& o yiPlgr% 79"75{%5 @tum.syiéla)e Bt e dERloadethfessalt of

_ trrred _ roomtenperature. The
Mearhpound\adis3 it wesl usec WtRUCNEhenEHEYOM th  wat er (3
;(%t?‘p&_l ne, then the organi c phase was dried (MjSQ4),

iTte

rred and evaporated to yield 67 8l %yi
oft :Corions ditideable TAemenit MDeRrdad T iRggo fipolton

of compound 35-3 (100 mg, 0.13 mmol) and triethylamine (80 pL, 0.57 mmol) in 2 mL
THF, and the resulting solution was stirred at room temperature for 4 h. The mixture
was then concentréted under reduced pressure, diluted with 4 mL DMSO, and directly
purified on a reversed phase Cs, semi-preparative HPLC column (using a solvent
gradient from 5% Hz0 in MeCN to 100% MeCN) to isolate compound 35-4 (compound
1128, Table 1) as a yellow amorphous solid in >05% homogeneity (29 mg, 39% yield).
H NMR (400 MHz, DMSO): & 1.54-1.68 (m, 2H), 1.79-1.93 (m, 6H), 1.94-2.05 (m,

" 1H), 2.09-2.21 (m, 1H), 2.75-2.85 (m, 2H), 3.05-3.25 (m, 3H), 3.69 (s, 3H), 3.90 (s,
3H), 7.49 (m, 1H), 7.57-7.72 (m, 3H), 7.82-7.92 (m, 2H), 7.94-8.02 (m, 1H), 8.06-8.15
(m, 2H), 8.78 (d, J = 3.9 Hz, 1H), 9.45 (s, 1H), 12.62 (s, 1H).
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20 Exanple 29, step 7 gave 57 ng (quant. yield) of the
trifluoroacetate salt of the desired conmpound 30-1 as

w@2msiogsssol i d. Conpound 30-1 rmay be coupl ed tBCT/Od2108000208
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i nternedi ates of general formula 11 to give conpounds
of forrmula I, using the procedures of Exanples 4 and
34,. step 1. 90 WD 2005/ 080388 PCT/ CA2005/ 000208
EXAVPLE 31

5-[2-(1- Am nocycl obutyl ) - 3- net hyl - 3H benzi m dazol - 5-yl
]-2-methyl -2H pyrazol-3- ol NNaOH N ON ), O/N N OH
OEKRMRDEQ6THE/ MeOH O Step 1 31-1 O OR 29-5 Myl 2 K

03%9 loveR Cﬁzﬁ-méﬁhﬁz- fibiih-2 Wle Eeaiokidie Atid {1-[8-(5oH
A N OEt k
3amjno- 5,3&@§9d1320iq&@l)r1(methw 1@1’%"“'?1%?"%@0%’3\%5% Vi?&ﬁ’é%e

toasolutlco:;%j conpound 2@- 5(50 ‘ Q;\ﬁ in a
_ [@ d the

f/ THF, MeQHc ane

s _ [ed_gv i Gt enper e, oo M,
The mxture was co hcentrated, thsg pH was \N,T
adj u d to 4 usi ng N HC""“and t hefi xt use was

extract ed wth Et OAC The 10 organic |ayer was washed
Widk {bilhidago-190)iresihfiddesine (26ind, eriénmoliiwey agdadin edinge

gzﬁéﬁ@n temngolg &H@pé\wg,%g%&é Zo/p'Y #8 ﬂz?of l%? (f‘h%n{o in THF (4

r @agt Tiresilirepsollition was heated to 70°C for 16 h, after which time a white
precipitate was observed. The reaction was then concentrated under reduced
pressure, dissolved in 4 mL DMSO and directly purified ona reversed phase Cys,
semi-preparative HPLC column (using a solvent gradient from 5% H,0 in MeCN to
100% MeCN) to isolate compound 36-1 (compound 1129, Table 1) as a yellow
amorphous solid in >95% homogeneity (19 mg, 23% yield).

'H NMR (400 MHz, DMSO): & 1.54-1.67 (m, 2H), 1.79-1.94 (m, 6H), 1.95-2.06 (m,
1H), 2.11-2.23 (m, 1H), 2.74-2.84 (m, 2H), 3.19-3.05 (m, 3H), 3.69 (s, 3H), 3.91 (s,
3H), 7.49 (dd, J = 1.8 & 5.7 Hz, 1H), 7.59-7.71 (m, 3H), 7.86-7.92 (m, 2H) 7.96-8.01
(m, 1H), 8.06-8.10 (m, 1H), 8.10 (s, 1H), 8.78 (d, J = 4.3 Hz, 1H), 9.51 (s, 1H).

EXAMPLE 37
3 -Cyclopentyl-1-methyl-2-pyridin-2-yl-1 H-indole-6-carboxylic acid [1-(1-methyl-
6-1,3,4-oxadiazol-2-yl-1 H-benzimidazol-2-yl)cyclobutyl]amide

t

\ : o]
Q /
/ A\ s N I / " \N %/
—_— N N\NH E \
' o] dioxane
a5.3 reflux

A suspension of compound 35-3 (Example 27) (50 mg, 0.09 mmol) and
triethylorthoformate (1 mL, 6 mmol) in dioxane (3 mL) was heated at reflux for 18 h.
The resulting almost clear solution was evaporated to dryness, and the residue was
dissolved in DMSO (1 mL) and purified on a reversed phase Cqg, Semi- preparatlve
HPLC column (using a solvent gradient from 5% H,O in MeCN to 100% MeCN) to
isolate compound 37-1 (compound 1130, Table 1) as a yellow amorphous solid in

>05% homogeneity (27 mg, 53% yield).
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1,1 -carbonyldiimdazole (702 ng, 4.33 mvl) was added
to a solution of conmpound 15 31-1 (1 g, 2.90 mol) in

wWaREs088%1L) . The solution was stirred for 15 PCEHOA2088800208

then added dropwi se to a solution of the mal onate
anion (prepared via the addition of Et3N (0.81 ni,
5.80 mmol) and MgA 2 (690 ng, 7.25 mmol) to a solution
of potassi um nonoet hyl mal onate (1 g, 5.96 mmol) in
acetonitrile (10 nL) followed by stirring at room

t t for 2.5 h) _at 0OC. i -
SRl s 5By K 208 A R bL AR LI B .
sty ped-4 20 (M 1)t BS2-2174 48, 2H), THE-3005(Imy 36h),18e69 (s, 3H), 3.92 (s,

concentrate | ue . ' e

o0 a8 17 133 SR HENDG SROZEEF B ot Sh e 1 o
adid), BiaBs ofH)18.K0 KT =h8 Hz, 1e98F (5. dabHedt G- 4H)- The

| ayers were then separated and the organic |ayer was
diluted with Et OAc, washed with water, dried and
eEaporLE38d to 91 WO 2005/ 080388 PCT/ CA2005/ 000208

1YY DN sHdoro-pYAdiRL I-{Hiridol 6L cab ok s Aicid {1-
chr@ﬁ&%&&)}a{%h 5%{)0&? ﬁgﬁ?lﬂ zﬁgﬁtr?é%?moa 4:6.to iyv ' ¢
8ssmeyn(lmmcoa,wlwﬂrq:a.%ﬂow-q;fl-é-vas"Fébm'wags'r%e'&'.l-

uti conpound 31-2 (100 5 ng, 0.24 mmol) in

: gtcgglpghtyyﬁg,ﬁipghydrazi ne (29 L, 0.55 mmol ) was added to
)
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Et OH ( The m xture was stirred at 80C for 15
hrs. xture was then concentrated and water was
added,” f o}l i he addition of 1 N HC to adjust

the pHto 6 Og&aqueous | ayer was ext rit L%%NS tinmes

with Et OAgs and the orffdnic phage Mas~gried . )

and concentrajed to givé 94 Fmy (989 Id of/a e,
di chl or onet hane [asy,

yel low solid. Treatment with TFA i
describgd iny gpl e 29, step gave 932 ny (qua‘ﬁr‘(
fl uoroacetate sal T’ of conpound 31-30
y be coupled to indole internedi ates
rrrula Il to give conpounds of fornula I,
usi ng the préc&dures of Exanples 4 and 34, step 1. 15

E?ﬁ[%gf L%‘%Siﬁq r?b%y??%% S?%/ Fi)e’fhgl-arq]];?eh(;}?-rr:]%Llll-ob:Besnnz]rin_OI') wgre ad_dec_j &t/(? a

] -<®hytion of conpriuad B8AdPiepareg ying progegyreg d@fcngécﬁrnéﬁh 0%/ 10141)

~ @5%g, O 1A ol Smpdind B39 (Ekdmpble 29) (45 mg, 0.11 mmol) in DMF.
The solution was stirred for 15 hré and directly purified on a reversed phase Cis, semi-
preparative HPLC column (using a solvent gradient from 5% H,O in MeCN to 100%
MeCN) to isolate compound 38-2 (compound 1143, Table 1) as a yellow amorphous
solid in >95% homogeneity (23 mg, 34% yield).
H NMR (400 MHz, DMSO): & 1.54-1.68 (m, 2H), 1.79-1.93 (m, 6H), 1.93-2.04 (m,
1H), 2.07-2.20 (m, 1H), 2.72-2.82 (m, 2H), 3.00-3.15 (m, 3H), 3.67 (s, 3H), 3.89 (s,
3H), 7.57-7.72 (m, 3H), 7.79-7.95 (m, 3H), 8.10 (s, 2H), 8.80 (d, J= 2.9 Hz, 1H), 9.45
(s, 1H), 12.63 (s, 1H).

EXAMPLE 39

Inhibition of NS5B RNA dependent RNA polymerase activity

The compounds of the invention were tested for inhibitory activity against the hepatitis
C virus RNA dependent polymerase (NS5B), according to protocol described in WO

03/010141.
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11 EEN O O DWF 32-1 31-1 1. Lawesson reagent, Step 1
di oxane, 1001C Step 2 2. TFA, CHZCI2 H2NIN NI ~NH

wED0sAM38 Step 1: 20 TBTU (380 ng, 1.18 mmol ) BEMCA2005/000208

10

156

20 .

triethylamne (380 L, 380 2.73 mmpol) were added to a
sol ution of conmpound 31-1 (350 ng, 1.01 mol ) 'and
ethyl carbazate (120 ng, 1.15 nmol) in DVF (5 ni).
The m xture was stirred for 15 h at roomtenperature
and then diluted with EtOAc. The resulting organic
suspensi on was washed with 2 X water and 1 X
NaHCOB(aqg.) sat. THE was then added to the organic

| gxepLle@oobt ain a solution 25 that was dried (MySH4),

WSPRETGHY GENSTRBNBERpa Sk TR B St R i (o

9 THE carBfourds bﬁﬁe%veﬁﬁomwp testet fBLINRibAy achéy geaisgiipolip virus
C
‘%%E‘i?ﬂg 5&#’ eergs%aiﬁ 6%%ﬁnnétcflﬁ)ati£§es@ﬁ?%d f\‘;valetz\S g—kﬁﬁ

t (pol&msualsatwnmhefexmnﬁpmthlaﬁp@@wnus mlymesase s ypedan At 9f the

Ispldrii}r Igﬁg@ ggg@gr %)asﬂé dé%qged mT/EF@ ggﬁ?g'&; P‘ﬁe Ebes wrﬂEMSe also
i a

miprafiladeforinkibitipraf the srlEHYmEs PYOEepengayt RYA Pg&’&?e{?sﬁd

P iR HesdrbeB SS8Y TRARE aNEKddifer 8Bal., 2004 Nk AciiaRes. 32:
a%déeoﬁ?‘l ¥h ° sol uti&g{n vvasq?hen hégPaéd at 10061 %Agr 1Sesh

THE2r#3%k ure was concentrated to dryness, and the

:c,l_gl id relsi due \Q'/as triturated with Et OAc, and filtered.
e resul ting beige solid 10 (100 wastreated Wi th
THEXAMBLEFKL cr i bed in Exanpl e 2(9 st gg)7 to give 93 ny

ofGeltiMetiniditciasenepottat HCY ANA Béplimatipn Assag2- 2. “
Cn%ound 32-2 may be coupled to indole intermediates
of CYEFHMES formula Il to give conpounds of formula |

USiung7 télis witharstahle esbgehoricdiG) eplicpndhet epgodestadipodified 5

E%@cl\l@rase :%gpor’ter gene (expressed as a luciferase-FMDV2A-neomycin
phosphotransferase fusion gene) were established as previously described (Lohman
et al., 1999. Science 285: 110-113; Vroljik et al., 2003 J.Virol Methods 110:201-209.),
with the exception that replicon cells were selected with 0.25 mg/mL G418. The
amount of luciferase expressed by selected cells directly correlates with the level of
HCV replication. These cells, designated as MP-1 cells, are maintained in Dulbecco’s
Modified Earle Medium (DMEM) supplemented with 10% FBS and 0.25 mg/mL
neomycin (standard medium). The cells are passaged by trypsinization and frozen in
90% FBS/10% DMSO. During the assay, DMEM medium su‘pplemented with 10%
FBS, containing 0.5% DMSO and lacking neomycin, was used (Assay médium). The
day of the assay, MP-1 cells were trypsinized and diluted to 100 000 cells/mL in assay
medium. 100 pL is distributed into each well of a black 96-well ViewPlate™ (Packard).
The plate was then incubated at 37°C with 5% CO,, for two hours. -

Reagents and Materials:

Product Company Catalog # Storage
DMEM Wisent Inc. 10013CV 4°C
DMSO Sigma D-2650 RT
Dulbecco's PBS Gibco-BRL 14190-136 RT
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[1-(1-Methyl -6-pyrimdin-2-yl-1H benzoi m dazol - 2-yl)cy
cl obutyl]carbamc acid tert-butyl ester KNO3 02N

wOLMNS$388 OZN HI / HzSCa )::)Br Et3N | ~ | ~ BrCBCASI068/000208
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SO0 O —*rEr W0 o

1 Br Step 2 HN Br HN Br 33-1 33-2 33-3 | 33-4 Bu3sn
N1-1 Step 3 Na2S2OQ KCO3 / | \ Pd(PPh3)a HZN / N ~- |
BocNH I~ Cul BocNH N/ Br Step 4 HN Br 33-7 N Step 5
33-5 33-6 Step 1. Commercially avail able

1, 3-di bronobenzene 33-1 (4.1 nL, 33.9 nnDI) mas

dl ssolved 20 in conc d_suylf

et Barige S6B¥ed i n 4P PYYIReH. Pp ?%ggﬁ}nu Fn t-%(‘);‘Cl4°C
ﬁér}egm S448) ol ) VVa_SGIB@thIRLSI ow y1Q131 Q;a?al | [-20°C/4°C
S ntarn-t
cHpRSHERTA bel ow 10 G'l?ﬁcégﬁgactl owzghj’dgtcbusﬁe Wal PEEC
I\héWfﬁlﬂteﬂﬂ% Blackaddi t || Ravkbrd30 m n aﬁ@{)&‘lﬁén pourRd into

VAN W aY

Lce Tho \lol | o N
Lo | I C\/I 'JI l. al. T b D0~ Was
i Backing fenen Blafshed W “?i er, dri gd 5u'l‘r§0e> r u-l(-:(ad

FewSEI0 22amEiltes editdi r eidliippré n - 25 { BEGVBRSLEW ngREt ep.

QD\/\ﬁ ””“E’ nr%‘gtss PCTH-CA26051 000208 —Step 2 A m xture
f %‘?H?BS te S (6. 3| geckRmn4d Mol ) 287@07NEt hyl [6RT ne
ylddslmbwkmede (3 0O g| 44.8 mmol) iin DMF (50 n{L) and
ceeled—+toOBC—Triethyranmrne (9.4 L, 67 Mol ) was
added and the m xture was allowed to stir at RT for

3 Prefaratidresf thstagampeund70C 5 overni ght. The mixture was

pcfH% &y %d%%m@? £loRh BriStewhSsl difd iP é@é‘éiyﬁhécmlrﬁ to/N@Bnal DMSO
trate was extrated th Et (ﬁﬁ(r)o
iechcensatiogaf QP64 SARSMRNERAUTFAGAIPE S P aligred ihtough a
ig}%ﬁgﬂ{i yfglt.dgﬁutedwemtd S of & Pbilypropgleas Deep-Well Titer Plate,
0

hamernteiie lonfarFi e ef eSO A e

| RohdERtragont (28116 pe tdfdedtregl@nnR2dud4 totR2, @fid £6@ bk pf @S@ay

Cﬁé,%lum ?conf%mmg% 2 DiASs QK2R SR P f ARk §hr&tly thfsfRering
200 uL from column 3 to column 4, then from column 4 to column 5, serially through

to column 11. Columns 2 and 12 are the no inhibition controls.

Addition of test compound to cells: ,

A volume of 100uL from each well of the compound dilution plate was transferred to a
corresponding well of the Cell Plate (Two columns will be used as the "No inhibition
control"; ten [10] columns are used for the dose response). The cell culture plate was
incubated at 37°C with 5% CO, for 72 hours.

Luciferase assay:.
Foliowing the 72 h incubation period, the medium was aspirated from the 96-well

assay plate and a volume of 100 pL of 1X Glo Lysis Buffer (Promega) previously
warmed to room temperature was added to each well. The plate was incubated at
room temperature for 10 min with occasional shaking. A black tape was put at the
bottom of the plate. 100 pL of Bright-Glo luciferase substrate (Promega) previously
warmed to room temperature was added to each well followed by gentle mixing. The
luminescence was determined on a Packard Topcount instrument using the Data
Mode Luminescence (CPS) with a count delay of 1 min and a count time of 2 sec.
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nmet hod described in Exanple 11, step 5. Conpound 33-5
(1.5 g, -20 %yield over the 3 steps) was isolated

WO c@08d3e8 r eacti on m xture after col utm chr omrer@QCApI0F/000208

10

15

20

25

using a solvent gradient of EtOAc in hexanes from 17%
to 25% 15 Step 4: The dianiline 33-5 was converted to
conpound 33-6, using the nethod described in Exanple
7. Step 5. Argon was bubbl ed through a m xture of
compound 33-6 (300 ng, 0.79 mml ), lithium 20
chloride (67 ng, 1.6 mmol), PPh3 (31 ng, 0.12 rmol)
and 2- tributyl stannanyl pyrimdine (365 ng, 0,99 nmol)
TPreMct (6. 0 nL) for 15 ricmmtrmay Pd Gﬁih[b)g# (91 E‘ﬁ@f,age
Q79 ol —anRd—CH—15 85 T fEd—amd

Helo Lygis Bufel was heat ed awbrfé%';olrl 5%6% The ‘rﬁd;fture

oW eRirvadAESapAC dnd the organj ¢ phase 1
slr?gd with water and briiffe@neghen dr FéRP Ngsmslgiﬁ;d 25

conCEM rated to give a yellow oil V\_A’]_IQ_DM purified
by flash chromat ography (hexane: EtOAc 3:7 to 2:8) to

&E{FSHC ounc% d%?errzlg\%ﬁ%@g)ﬁ%t) éng cg(?/véll%f fhleQQlltiiﬁ plad s a

usi ng stan ard
cmedsure oﬁmeamoduetwaCBéaNAmepI@(tmpn theygesepcg gt varioys,

c?nc%ﬁt?‘é“ohlg B?lnﬁmtcfl'eTﬁ‘é)%F?MﬁﬂtlérﬂNéé SHduRatedivie tedolpivirg of
30" gener at or nmu to give conmpounds of fornula I,
uedygfionhe procedures of Exanples 4 and 34, step 1. I t
Wy hniBRioR RP@LEPS @hhiiter) $ KPS| (eshtioh xt106] art that t he
preparation of anal ogous internediates bearing
simlar heterocyclic or aromatic noieties can be

,.:_.

~—+

CAdnameMBurvedRt WARHROES HDeeBes: mwmzo@mhm;t@z@encentraﬂon A

us| égﬁé‘c{' e gﬁg/oecffeﬁ vreeco%{:(lem%rf g 'm?é%%atcn%fé%ocfy the use of SAS

cou ng r ¥i'on ep 5 may be
camtwael (Shatlstmall Sjtwiares S@@dd$tttmt@,riac tGARY: cNaP of t he
wel | - known Suzuki reaction (A Suzuki, Pure Appl.
Chem (1994) 66, 213; N. Myaura and A Suzuki, Chem
R€\ABL(E§%BPQMP0QNQ$ ). 5 EXAMPLE 34

( '?e?u c%Hngur(ci’s l{sl£eﬁ ug ﬁ’alﬁé@ﬂw bé16i Were Rulid Jo- Kave yakxyeetetlylgood

B s e e T U
-5-yl]-alllc\~~rylic acid MCH O '/ N N COOH N 1.
H%Tettjentl[o)ln ﬁmes (H\Pr eachl\clzompound were measured using the standard analytical
HPLC conditions described in the Examples. As is well known to one skilled in the art,
retention time values are sensitive to the specific measurement conditions. Therefore,
even if identical conditions of solvent, flow rate, linear gradient, and the like are used,
the retention time values may vary when measured, for example, on different HPLC
instruments. Even when measured on the same instrument, the values may vary
when measured, for example, using different ind‘ividual HPLC columns, or, when
measured on the same instrument and the same individual column, the values may

vary, for example, between individual measurements taken on different occasions.
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Br i \ Br~HN/ COOH + HN/N/ / COOEt 2 NaOH, DMSO

N H3 34-1 19-3 34-2 10 Conpound 19-3 (Exanple 19) and

W@ o0oposn3ss 34-1 (prepared from conpound 10-2 UuBCTIGAR(I08/000208
procedure of Exanple 3) were coupled using the nethod

of Exanple 4 to give conpound 34-2 (conpound 3085,

Table 3) as a dark yellow solid (9.3%. 'H NWR (400

MHz, DMSO-d6), 5 1.63 (bs, 2H), 1.80-1.95 (m 6H),

1.95-2.10 (m 2H), 2.70 (ddd, J = 9.3 & 10.6 Hz, 2H)

2.99 (m 2H), 3.65-3. 75 (H%AéLga 3 76 (s 3H), 3.85

15 (s, 3H), 6.54 (d, J = 752(d J =
8.4 Hz, 1H, 764(d J =
8.2 Hz, 1 H), 7.74 (d, J =
8.4 Hz, 1 H), , 9.18 (s,
2H), 9.20 (s, 35 20
3- Cycl opent yl - / |ndole 6-carb
oxylic acid {1 - [1 et - 6-
(5- oxo- 4, 5-di hydr o- 1,3,4 oxadi azo| - yI) 1
HvhesniRA, RY S| R‘QR;?, gnddy/8 brstgiveplip therdplle.  NQ HH 1ul N
W/ / N - T NNOO<N/ NIIL OHN/ H O-TBTY
qﬁN DVF 35- 35. 1| Step 1 |TFA Step|2r ch"O4 H./ || Ms
HHPH N EQuNH2 | Ogf O THRs354 Stee 3 853
" 4 (min) | (M+H)*
}
oot | é ’ | SZ 6.6 | 640.3
—_ H,G~ COOH :
we| L | N0 ) 2, | 52 | o2
NH, HG~ COOH N
Cl ) ‘
Fooo . |
10031 & N % 1 H 1 §Z 53 | 636.2
HG  COOH '
= |
e | X /——N/
1004| AN m H /2 51 | 6173
. \I COOH
y H SZ 55 | 574.3
1005 NK\L)IN é | \H N
Y CONH,
1006 2N é (/LlN H SZ 46 | 6023
x l S/kNHZ
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WD 2005/ 080388 PCT/ CA2005/ 000208 Step 1: TBTU (350
nmg, 1.09 mmol) and triethylamne (380 nL, 2.73 mol)

WOR008/08038%d to a

1025, Table 1) (487 ny,
carbazate (130 ng,

solution of conmpound 35-1 (cRPCPOARIHS/000208

0.

98 mol )

0.89 mmol) and tert-
in DMF (8 nl).

but yl
The

m xture was stirred for 2 h at 5 roomtenperature and

then diluted with Et OAc.

The resulting organic

-suspensi on was washed with 2 X water and 1 X
saturated aquequs NaHCO3. THE wasthepnadded—to—ihe
r lijlc | ayer gnd the resultijng sol ut 0R>v§ rited| Ms
(MSA), fpd terledréind, cphcentraréd. Th i due wds
tlrigurlated witH Et OAc| to give 421 mg (722 %" of| (min) | (M+H)"
Clonpound-—35-2 gs—a—hege—sotre—Fhe—c '
as such for. the next [0-reactjion. St
was added rop\;}i se to| a loI ut/i on of of
(pO7NY, (©. i n dilchl gr omdt han
resul tfi ngissol ut|i s stiPHd for 2 h. The’
were evaporated to yigeld 170 |mg (quant. vyield)| of tlhe
tr’r‘(’hﬂmoacet atle salt|of 15 conpound 35-3 whi ch was
. uped Wi thouwt fu ouiN fication. Steps3: cn, ‘
1} Joedar b d 7ol g (25 ng,40. 15 mdL), was @ddsrb.3
i 1495 portijon bl utrgp,| of conmpound 35-3| (100
ng, 0.{13 ) ethylamine (80 I, 0.57 nyrol) |in
2|lnl. [THE, and Sul t ngzLo! ytonwas—sti+red ‘af
rpom t pnpesat ur 1 -f. Thel m xture |20 s tphen
cpncentr at un regu pressune, dil Xd Wt 4
o and%ﬂ ec pur%fgjLEd on aHr evers~§ghasem1cl8i%3'3
seni - pfepirati v col uritt (usi ng a|sol'vent
gr-adtept—from>5 O WMeCNTO0 100% NECN) to [solafe
compouhd 35-4 (tompound< 1128, Tabl e 1) yel | ow
amor phpus lid|lin|>9%% hipnmogeneity (249 39%
yi épg() é:gﬂm (40D NHz,Pg)g@): 1. 54-.1 ,x(m4'3|—| ,588'3
1,79-1]93 - 6H) —1. 94- 2. m 25 1|H),” 2.0912. 22L
(m 1 H, 2.75-2.85 (m_2H) 05-3.29 (m 3H)| 3
$, 3H), 3.90 (s, 3H), 7.49 (m 1 H),} 7.57-7.72 (m
3H), 7182-7:92 (m2H), X 94-8.02 (m |1 8. 06- 8. 15
(Mao2d) 8 (¢, &=13.9(Hz, |1 HH, 9./45 Xg/ 1|HLB | 5863
12. 82 s, I ). |9 20056480388 PCT/ 0057 000208
EXAVPLE 36 ‘
3- St opentyH—trethyt=2=pyrithin=2=-ytr=tHindorg-6-carb
oxXyliclacid {1-[6-(5- | "\ ) :
arifngs 1, 3, xadli | - 22/‘%1 1{net pyl -1} Q 57 | 645.2
H-|benzilm gazgl - 2- cyicl 0 Q/F\yl } ami de Y
1013 Z "N é H l Q 49 | 588.3
N ! H,e” cooH R
1014 Z N é I H ;; 46 | 603.3
s~ H, COOH OO
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ONHO N (/~~ ININN &N H N

O THE 70- C NN 36-1 35-3 5

w@2(0Biosi388 dazol

was added in a single

compound 35-3 (Exanple 35) (80 ng,

-1-yl)-net hyl eneam ne (25 ng,

N-NH " NJ

"

portion to a solution of
in THE

0.14 mol )

N/ O NHZ

OPA'B CARE/)00208

(4 nL). The resulting solution was heated to 70C for
16 h, after which tine a white precipitate was
observed. The reaction was then concentrated under
reduced  pressyre—di-ssolvedA—4—r—pPVMSOantdiregtty
wpd.iled on a reversed phase|C18, 10 se epartatlvéfls
PLC ¢ol um? (ugi ng®a |sol R&nt graRfent|f {1’8 %|H20 i|ln .
‘NeGN tlo 100% NeCN). tlo. i sol ale conpoupd B86-1 (|de¥podWt
1129 —Tabl-e 1\ aS—a _ycll AL Ot pilUUb sorToTI >95%
Honogenei ty (1C ng, 2B3%yield). 1H NWR ( VHz,
DOVSO) :f b-N. 54- 1 (m (ZSE) 1.79-1.94|(
1.’9552.06\]@ 1’& p.14:2.23 (H 1 H K z4-[2%% (72
JH), d.19-3%05 |(m—BH), 38%'|(s, 3H),|3.91 (s,| 15
3H), 7.49 (dd, J:18&57Hz, 1 Hj 7.59-7.[71 (1
3F), 4.86-7.92 |(m 2I—p 7.96-8§.01 (m 1 H, 8.06-8.10
(m 1iH) ,+8.10 |(s5 878 (d, J =|4. , L H,
% Pohel[s: AAwH) - IVP g7 3 .| 45 | 601.3
- Cycl apet yl - 1- | + 2- pYgobidi N- 2-yl - | el er 6- cgr bo
xylic lacid [+ ([1- met hyl - 20
61,3 4- oxadiazpl-2-y ”—.Lbe.zinfidazol Zy)uyiu'utyi
]am del O Et Et Yl O "I Ol O\VN&/ s h~N_
NH, Et] O.O dl oxang r =f| r< N-IN 35-3 37- s ensi 0
o=1a~mpoun\£;§5-3 anpl e 27)| (50", |0.0S )6 nd°7°-3
triethylor for 1 mSP%8 nmol ) i r droxane (3 nt)
was hepted at reflux for 18 h. The resulting al nost
ciear sorutton Wwas evaporated to dryngss, and the
resi dup wasg- 25 di ssol yedhin DVSO (1 nil) purified
0118118r ever Ig phasg Cl8, |sem - pregaratji v 55 | 587.2
N%) COOH
1019 | ) é I H >, | 62 | 5512
' o COOH
1020 Z/ \} é H 1 . ;\< p 6.0 | 577.2
o "H,¢” COOH N
1021 Z "N é H \( . ; ; 4.7 | 588.3
N | COOH A
1022 Z "N é H Y ; 48 | 588.3
> ! HOOC
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HPLC col um (using a solvent gradient from5% H20 in
MeCN to 100% MeCN) to isolate conpound 37-1 (conpound
wa1®68/080Bsbl e 1) as a yel | ow anor phous sol i d i nPCH@3%05/000208

honogeneity (27 ng, 53%yield). 97 WD 2005/ 080388
PCT/.CA2005/ 000208 1H NMR (400 MHz, DVSO): b 1.55-1.68
(m 2H), 1.79-1.93 (m 6H), 1.95-2.04 (m 1 H), .
2.12-2.20 (m 1 H), 2.82-2.74 (m 2H), 3.15-3.05 (m
3H), 3.69 (s, 3H), .3.92 (s, 3H), 7.49 (dd J =22 &

H) 201N

3 H7 1 H 756-773 (m 3H 793 5—(m—3H)
dpa.(s. 1 H, 833|s, 1H, 879 (d,R° £‘°4.3tHz, ms
H, 937 @ 1|HRrR*9.44 RS, 1 HR°5 H 3§ .
3- Qycliopent yl - 2- (5- f l|juor o- pyt{i di n- 2-y] ) -4- et Hymin} | (M+H)
Hl-ndgle-6-carbexH+e—aet-d—{% :
[|1- metihyl - 6- (5-joxQ- 4, 5- di hydro-, -2-yl) -1
H benZzi m dazol -|2- I]- cycl obyt i
Q 028 | 2928 NTBTU N E 3N 7| gl
38-2 O PN 38- 0| TBTU (4 and
triethylam ne (49 ni,| 0. 35 nm a
sprutijon of conpound B8-1 (priepared usi ng pr ocledur gs
descrilbed {n WO 03/01p141) (|45™wm, O )| and 3
chmzaund Z928 ( le 29) (45 ny, \N.. )i A-ed70-
The sqgl ut4 wals rred for |15 h ahd dl réct 'y
p rif|ed on a rleversed phase !Cl8—sem—35—preparative
HPLC cjo (usfing.-a sol vent (gradi ent |{fraom 5% H20 i|n
Mpbs [0 1P é H COOH Q 44 | 5482
)
Z\| T I
| H Q 6.4 | 621.3
1026 Q; é o
Ci
1027 i ) é H | Q 6.1 | 622.3
H,C" COOH . ’
Cl . :
1028 : IN é H | . ; ; 5.8 | 606.3
He” COOH S
1029 7\'_/\/\ é COOH ?\ Q 6.0 | 581.2
o .
1030 | 7\—)/ \ é COOH H Q 59 | 537.3
(¢}

105



MeCN) to isolate conpound 38-2 (conmpound 1143, Table
1) as a.yellow anorphous solid in >95% honogeneity
W@ 285/08)3884% yi el d). 'H NVR (400 MHz, DMSO): bPCT/CA2005/000208
1.54-1.68 (m 2H), 1.79-1.93 (m 6H), 1.93-2.04 (m 1
H, 2.07-2.20 (m 1 H, 2.72-2.82 (m 2H), 3.00-3.15
(m 3H), 3.67 (s, 3H), 3.89 (s, 20 3H), 7.57-7.72 (m
3H), 7.79-7.95 (m 3H), 8.10 (s, 2H), 8.80 (d, J = 2.9
Hz, 1 H, 9.45 (s, 1H) 12.63 (s, 1H) EXAMPLE 39
|nhibhition of N d A

WGpdlijty 25 The corrpg t &P
or inhi biRkory |acR? vi ifrus
N dgpendent  pol yner BHHY"

ocerilbhad oo \AD faYa¥) E)- A e

CT/ CA2005{ 000208 EXAMPLE 4( SpeC| ficity of NSSB RNA
ent pol Yerfase i nhi b|t| on The oungs of

hto3irve n vereN elst@@OHor i ntil bi t pry ey vi Py | 5663

gai nsit poti o ir RNA dependent RNA pol yireriase i|n

he fgrmatFthat| i s described|{for the HCV pol ynerage,

th tarue exceptiion that poliavirus polynerase was ysed

TI1. 0

—~ g ~+ 0 7
D
°
D
5
o

i h pl ace.Qf the F NS5B pollyner ase, | as descri bed

i N10A2 os/w . confidunds @EPE al so ;Zr,ofi 1563 |f 2722
iphibition [ f thynug DNA dependent "RNA
pplynerase || i n_a —pfevi-oushy—deserithed—assayfornat
(VbKercher et 2034 MNucl €i ¢ Aci ds |Res. 32

4P2-43)1) 41l CeMp- based | uci fe reportier
Hwoﬁ\lA Re \ cal | A:sax,& Cel | CO@H ule: M h 7| cfe? | [s638.3
Wmth a sta ub HCY |repl i con that éncpdes ja
mpdi fi pd Iumferase epjo\l\t er| gene (expressed as a

| uciferase—FMPV2ZA—Heotyct 10 phosphotransferase

fusi on gene) we abl 1 shed, as_previjou descri bed
(LqB#@’] al . | Sciyence %g: 110- ﬁ VI &8.31 k594.2
ef ‘al.| 20032J. Vet hods 11072Q1:209<),~ with the
except|on that )n cel | s| were sellected with 0.P5

g7/ M- (AT8. The it of luriferase |expressed by
se¢l ected dells dirgctlly corre| ates w th t | eyel of
HCYos&p! i3t i on s¢ ceHl s, | dedji gnatled MP{14.2 | 6033

cells, |a i ntakned |i n Dul beegd ot 45 Modi'fi ed Earle
Medi um{ (DVEM) suppl emented with 10% FEfS ahd—O0—25—e At

COOH CHs 59 | 551.3

M
1036 Z/ \5 é Q
o)
1037 7 \5 é Q
(o) . »
1038 Z "N é H 7N o ; ; 44 | 571.2

-OCH;s COOH 6.3 | 567.3

=

—~N

=z

|
N

1039 ~ ; 5.0 | 630.3

H,c” COOH
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neonyci n (standard medi um.
trypsinization and frozen in

cont ai ni ng 0.5% DMSO and | acki ng neonyci n,
day of the assay,

(Assay nedium. The

The cells are passaged by

90% FBS/ 10% DVSO. Duri ng
W b@sassss/, DVEM medi um suppl enented wi t h 10% PEBBA2005/000208

MP-1 cell

was used

S were

trypsinized and diluted to 100 000 cells/nL in assay

20 nmedium 100 pL is distributed into each well of a
bl ack 96-wel | ViewPl ateTM (Packard). The plate was
then incubated at- 376 wth 5%CR2Forrtwo—hourrs:
Reggennt s and Materi aljs: Produyct Cbnpa yRCaRil qg t# MS
Storage [BYEM W sRht || ncR®10013CR°4C i dma .
O 2650 RT Dul Hecco's| PBS G hco- BRL 14190- 136 |Hming (Wh)
2005/6808388—PCH-CA2605-666268—Fet=d viTe Sgrum
Bi o- Wyi 4-901 |F -20C 4C.<{Cenetic 418)
G 8- - 02 -RoCaAC Trgﬁfin-:DT i bclosRRl 617.2
255300- 4 i ewPl at e Bl ack Packarid
600518 ing tape, Bladk™Packard 6005189 RT
ter Unjt MIli|pore SLG/OZSLS RT|
Deep<V Pl.at e| Beckman 267007 RT ypr opyl|ene
Pr r t est _cbnpqund:| The test ound 8.4 | 601.2
1P C fl d|luted i|n ¥ a filna
DMSO [conc ntraﬁi of '0.5% |TH& SBfuti on mas
spni calt 15 min and filtlered through—a-5P-22pM
MIIipore,FiIteruit Into col,,unnscfa o
Pol op'y e Deept W\ Ti, ter| Pl , thﬁgpro ) alt By o
VO éﬁ% IS dhsfaig?d i nt'd asisay di btaihéthe '
startipg ¢concent i on (2x) ft 86Cheoprest ed. I'n col unpns
2 and to 12 —atd—200—pt—of assay dium (cont ai nj ng
0 al dilutions {(1/2) are prepared by ’
t D pk from colum<3 to qol 4, 1then
fi D umm 55 seriallly throupd , 10 4% | 630.3
o m and 12 af ¢ t'hgong imhi Bition
C( test coppound td cells: A vol pme
of 1003L fron1each welll of the conpound dilution plate
s transferred|{to a
1044 é H 1 Q , | 60 | 617.2
H,C~ COOH
/O
1045 é H 1 ; p 41 | 602.2
“ ’ H,c” COOH A
NH,
: H,C~ COOH RS
1047 é H l Q . | 38 | 6163
H,c~ COOH A
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corresponding well of the Cell Plate (Two colums w ||
be used as the "No inhibition 15 control"; ten [10]
weodosnsssar e used for the dose response). The PEI/CA2005/000208

culture plate was incubated at 37C with 5% CO2 for 72
hours. Luciferase assay: Followng the 72 h

i ncubation period, the nmediumwas aspirated fromthe
96-wel |l 20 assay plate and a vol une of 100 pL of 1X

G o Lysis Buffer (Pronega) previously warnmed to room

t enperat ur e was—added—to—each—weH-—Hre—ptatewas

i yated at  rloomtenmperatufe for 10| nR MW'tH tr MS
dccasilonalR?.shaki nB* A bl Btk tapeRhas pu the . N
botgorm of the plate. {100 pL of Bright}d® I'uci|fE¥mgdMH)
Skbstfat-e—{Profega) evrousSty—war ifeg—t 0 T ooni
tlenperjat ure was added| to each well followed by gentle

I Xi ng 25 |l um nescence was™det erm non a

Patdédr|d ount hst fumght Usi nf) t he| Dapd Mjd80 | 8312
Lum ngscerceo( QP ith a countc’debay|of*1 i n and
acount| tireof [2 sec.| 100 WD 2005/ 080388

A2005/ 000208 Ti Product [Conpany Cat al og # St orjage

G sis|[Buffer Pronega E26A 4C Bri ght 0

L onega E2620 -ROC $HysKerh The '

I | %/e\%'yna?i dh (C‘PS% ea%:/h,:1 b-Q Heb35-2

c e pl at € was reasur e |ofct Freorarount of HCV RNA

replicat#8n in the presence df varioug 5

C'WTL at+ons—pf—TThibirtor. (The % i nii brt1on as
~calcullateg with{the follow ng equation: % inh{bitijon

=|100-| [ (i nhibjtor) / CPY (&ontrol|]) x~00]|A

n;q-#’ene urve it vitt]_lthe Hi |I nodel @zaap&,_gedemg

to1? infirbitip n¢entratipon A0 datay and the 50%

ef f ect| veH eptrati on (EC50) "fas"°®allcul ated by the

use of | SAS [software (Statist)cal Software; SAH

| nstitbte It ne—+GCary—N-C)—TFABLES—ER—COVPOU! Al

conpoundsn | i'sted in Tables | to-4 bel gw e found o
have unex edly good 15 acftivijty in-t cel | -Hgsed20.2
HCVOPNA |4 cati é%assayédes:riged i n E&}I e|4l.

Ret ent | on flor each| ¢SnpBUhd were nmeasured

t
ugi-rg—the—stan

atgtytt+cal—HPEC TtonditTons

=
descri bed-it n the BEfangles. As|is{well 84kn:glzt o |one
ski d i B art rleteption tipe val uesdare| 58 | 620.2
ser?lglh?i v t he ci fic nea;wilg% cordi t ons.

Ther ef or e,

10s3| [ ] é H | Q 42 | 618.2
N o \‘\ s
i H,C~ COOH
1084 | (7 é H l Q . | 56 | 6222
N e H,c” COOH N
1055 il é H | Q . | 53 | 6182
N7 o N

i H,C~  COOH
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20 even if identical conditions of solvent, flowrate,
linear gradient, and the |like are used, the retention
WO R0vs/08BBRIes may vary when neasured, for exanpP@r/Camos/000208

di fferent HPLC instrunments. Even when neasured on the
same instrunment, the values may vary when neasured,

for exanple, using different individual HPLC col ums,

or, when neasured on the same instrument and the sane
Aindividual columm, the values may 25 vary, for

xanpl e, bet ween | ndividual peasurengnts—taker—on
iddgelent occasions. | 101 WD 2005/ 0803 R | tr | MS
RCT/ 00R£000208R® TABLERI O H N Rb .
A erein R?, R3, [R5, Rs, are gitoiy | (ifH)
t 5—RO-1R—16—+tR RA (TN
( N H 6.6 640.3 H3C COON 1002 _H 5.2 638. 2
N Cl"' F 1003 /N|H'S; 3 63p. 2 H3¢ COON
1 1 3 aHoOOH 10p5 H b.5°874. 3 ROCOG38-2
1 6 3|\ I SNH3ILO0Z00H o
st | A é ’ | SZ 52 | 606.2
N H,C” COOH S
| P
1058 |~ H \l >, | 56 |6182
N HC” COOH S
1089 | [ | é H l Q . | 56 | 6202
X . N 7
HC~ CcooH .
F
" U é ’ 1 Q 62 | 607.2
s H,c” COOH A
w o1& 0 & e
o s He” COOH N
1062 \VS? é H l SZ 6.6 | 627.1
H,c” COOH N
cl
1063 NéLN é H 1 Q s | 47 | 5892
‘\)‘ HC  COOH S
1064 é H \l Q . | 65 | 6212
ne’ Ycoon |
Cl
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WD 2005/ 080388 PCT/ CA2005/ 000208 R o Cpd. R R 10 tR

M5 R2 R3 R5 Rs # (min) (MrH)+

w0 28900388G CH3 6 H 5.0 576.3 1008 N\ COOH 1POPCARd45/000208
5.1 603.3 NH NJ,

6 NH 4.8 586.3

RO RLtRMS R2 R3 RS R6 # (min) (MH)+

1010 i

NHA4.9 588.3

1007 NH 5.6 590.4 N

\ COOH 1011

\ COON 1012 "NH H 5.7 645.2 N o~
1013 6 N H 4.9 588.3

NH COON z 103 WO 2005/ 080388 PCT/ CA2005/ 000208 Cpd.
1015 b/o H 6.5

\ H3C COON 1014 "

H 4.6 603.3

77.2 COON 1016 _&NH2

R R" tr MS
de- RZ R3 R5 RG >g(

# Yy (min) | (M=H)*

1065 é H 1 Q 49 | 6583
HC” COOH A

1066 é H 1 Q 42 | 6382
HC” COOH A

1067 é H 1 Q 54 | 6022
: H,c” COOH N

1068 é H 1 SZ 6.2 | 626.2
H,c” COOH v

1069 é H 1 Q 56 | 618.2
HC” COOH N

1070 é H 1 Q 47 | 638.2
H,C~ COOH A

1071 2 é H 1 Q 3.8 | 588.2
N e~ COOH N

1072 = é H l Q 59 | 593.2
N/ H,c~ COOH N




H4.5 601.3 COOH 1017 b/o COOH H 6.4 575.3 1018 H
5.5 587.2 N, J COON H3L, CH3 1019 b/o H .~:' 6.2

WG BMSA803@00H 1020 / \ H 6.0 577.2 O H3C C OOHPADRA20N5HD0208
4.7 588.3 | \ COON 1022 6 N H 4.8 588.3 | \ HOOC 104
WD 2005/ 080388 PCT/ CA2005/ 000208 Cpd. R% Rio tR M5 R
2 R3R5 R6 (nmin) (MH+ 1023 | H 4.7 617.4 COOH 1024

\ Hi \N 4.0 570.3 1025 N H COOH 4.4 548.2 N H 6.4
621.3 1026 COON Cl 1027 | H 6.1 622.3 H3C COON Cl
1028 NHIIl 5 8 6063
de \Rs R" tr MS
' R? R? R - R >g(
" - (min) | (M+H)*
1073 | B é H l Q ., | 60 | 5932
s H,c~ COOH N
1074 = é H 1 Q . | 87 | 5772
SN/ \ HC~ COOH R
1075 é H 1 />2 . | 60 | 587.2
H,C~ COOH A
1076 é H 1 Q , | 57 | 6222
H,C” COOH N
1077 é H l Q . | 65 | 6192
HG  COOH S
F .
1078 é H l Q . | 84 | 6192
F H,c~ COOH S
1079 \N//\N {5 H. 1 Q ;| 38 | 6272
\ P | He” cooH S
1080 é H \l Q , | 63 | 6192
e~ COOH S
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H30 COOH F 1029 / COOH 6.0 581.2 0 1030 b/\ COOH H
5.9 537.3 105 WD 2005/ 080388 PCT/ CA2005/ 000208 Cpd.
WERORISBR M5 R2 R3 R5 R6 # (min) (MrH) + N 1038CTZCRRN05000208
5.5 566.3 1032 \ NH2 COOH 6.3 552.2 /O0\ NH 1033 \
COOH 7.2 638.3 o0 1034 s H 5.3 594.2 N H3C COOH 1035
H9" 4.2 603.3 | NHZ H3 C COON 1036 / \ COOH CH3 5.9
551.3 0 1037 / \ -OCH3 COOH 6.3 567.3 o0 1038 6 N H

<}\: 4.4 571.2 \l H 1039 H 5.0 630.3 H3C COON 106
WD 2005/ 080388 PCT/ CA2005/ 000208

9 10
de. R R tr mS
2 R3 RS RS >%(
# R % (min) | (M+H)*
—‘— F . ""
1081 é H 1 Q . | 83 | 6192
H,C COOH N~
0 e
1082 é H 1 Q 6.0 | 6352
H,C~ "COGH R
F
o e
1083 é H 1 Q 6.2 | 653.2
H,C  COOH R
. F F
F S . !
1084 Cé é H \j\ />2 6.0 | 653.2
o\ S H,c~ COOH .
F F . .
1085 (5 H \ﬂ\ , 6.0 | 653.2
' o ’ H,C~  COOH .
1086 | é H 1 6.1 | 635.2
o H,C~ COOH :
1087 FQF é H 1 Q 62 | 6532
o H,C~ COOH .
1088 /@ é H \l Q 6.3 | 653.2
F T H,C~ COOH R
F
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Cpd. RO RmtR Mb R2 R3 R5 R6
6.0 617.2 H3CO00H 1041 H 6.

W@B2B588BsH3C COOH 1043 H | |
1044 H 6.0 617.2 H3C COOH

N~1

4
4,

(mn) (MH) +

601. 2 H3C COON 1042 H 6. 2

5 630. 3 H3C COONPCUCAR405/000208
/O 1045 H I

1040 H Il

4.1 602.2 H3C
COOH NH2 1046 H 6.0 617.2 H3C COCH 1047 H 3.6 616.3 \.

H3C COON 107 WO 2005/ 080388 PCT/ CA2005/ 000208

Cpd. RAR 10 tRMS R2 R3 R5 Rs (min) (MrH* 1048 H

6.0 631.2 H3C COOH O 1049 H 6.0 .635.2 F
Cpd. R R" tr mMS
R? R? RS RS >%«
# iy (min) | (MH)*
1089 /@ é H 1 \ Q . | 65 | 669.2
] o ° H,C~ GOOH A
1090 7\“)/ \ é COOH | -OCH; SZ 57 | 567.1
o \\‘ z
)
1001 | | ) é -OCHs 1 \ Q . | 63 | 6363
HG  COOH N
F
Z N >
1002 | | | © H l ‘ Q . | 59 | 6203
H,C® COOH N
F
T
N
1003| AOn é H [j Q .38 .| 602.3
x™ I T % B
1004 | é H 1 Q . | 82 | 7003
Oj H,C~ "COOH A
CF,
~ N T
Q , | 59 | 580.3
1005 | [ | é H e
y .
F ,
1096 | (7N é H l gz 45 | 592.3
X F” “cooH N
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4 H3C COON 0 1050 H 4.9 644.2 HN H3C COOH H3N 1051

HH ;

5.5 620.2 H3C COOH F 1052 / NH3 H |

5.8 620.2 |

wWO-2063@3038ON 1053 H 4.2 618.2 N 11 H3C COCH 10BaAr/Efr2005/000208
5.6 622.2 N G H3C COOH 1055 H 5.3 618.2 Nii

108 WO 2005/ 080388 PCT/ CA2005/ 000208 Cpd. R®W ,R

MS RZ R3 R5 R6 #:(min)

COON C 1057 F H I

(MeH) +

H3C COCH

tR

1056 H 5.9 636.2 N H3C

5.2 606.2 H3C ~ COOH 1058 H | </~
5.6 618.2 | N H3C COOH 1059 IN H 5.6 620.2
de R R" tr MS
' R? R® R R® >§( \
" 4 (min) | (M+H)
1097 \IN é CHs, \l Q ;| 87 | 6203
He” COOH A
F
1098 i é H \l Q 6.2 | 610.3
™ ) < /!
F COOH *
F .
1009 | A" é H 1 Q 5.4 | 604.3
N H,C” COOH A
1100 U é H 1 Q . | 59 | 6672
H,C  COOH N
Br
- O Tt %

1101 | / é H m X, | 54 | 6043
N COOH N
RN

) 59 | 6324

1102 || é H iy X

NH, .
F
<
p .
1103 ) é H \)\ Q , | 57 | 6203
\ ~ ,
COCH ~
F
Z N ’
Q 48 | 6202
1104 | | | é H Q} >N
I \
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H3C COOH F H6.2 607.2, 1060 ds\ HC COOH 3 1061 H 6.2
627.2 CIS S H3C COOH 6.6 627.1 H 1062 s H3C COON Cl
WA0®3/080388 H 4.7 589.2 H3C COOH ~ -- 1064 H rpC1/CB2(95/000208
621.2 H3C COOH CI 109 WD 2005/ 080388
PCT/ CA2005/ 000208 Cpd. R-R OtR M5 R 2 R3 R5 Rs
(min) (MH)+ 1065 H <y\: 4.9 658.3 HN H3C COOH 1066 H
4.2 638.2 H3C COOH N 1067 NHZ H 11 5.4 602.2 H3C

COOH 1068 H 6.2 626.2 HN H3C COON 1069 INH,, 5.6
618. 2

Cpd : R R" tr MS
' R? R® R R® >$/
# b4 (min) | (M+H)*
: =N HC. CHs
1105 | () é H l 43 | 591.3
X NH, HC™ COOH
HC_ CH, |
06| ) é H 1 >, | 60 | 5652
o HC™ COOH
H,C_ CH
= 3 3
mor| | é H 1 > | 57 | 5943
H,c” “cooH
F
H,C_ CH,
4 3
mos| [ I é H \l DX | 80 | 6102
HC  COOH )
Cl
7
Lla] | O
1109 l H , | 51 | 6963
x S
AN H 1 . | 5.0 | 589.2
w | S]]
S H,C® COOH
1111 CH, (5 H l Q 6.1 | 525.3
H,c” CooH R
1112 \ (5 H 1 Q , | 64 | 5303
H,c~ COOH A
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H3C COOH 0 1070 N H 4.7 638.2 H3C COON 1071 H 3.8

588.2 H3C COOH 1072 H 5.9 593.2 8 H3C COON 110 WO
WQ@005hEB8888 PCT/ CA2005/ 000208 Cpd. R9 R 10 tIRCIVBAR02/000208
RZER5 R6 # (min) (MH)+
COOH 1074 H 5.7 577.2 0 / H3C COON 1075 H 6.0 587. 2
H3C COOH 1076 IN H 5.7 622.2 H3C COON CI 1077 H 6.5

6.4 619.2 F H3C COON 1079

619.2 H3C.COOH F 1078 H ~-
N/ NH3.6 627.2 H3C COOH F 1080 H 6.3 619.2 H3C

1073 / \ H6.0 593.2 S H3C

Q 111
Cpd. R R" tr MS
2 R? RS R® >%(
# R " (min) | (M+H)*
1113 \j— é H 1 Q . | 66 | 5533
H,C~ COOH ’
589.2
14|  Br é H 1 gz 58 | 2o12
H,C  COOH R
ms | ) QF H l Q 54 | 6133
(o) e H,C~ COOH N
1116 '7\’)/\ H l Q 6.0 | 591.3
0 H,c” COOH N
_ 61 | 6052
1117 Br H | X | 81| 6oa2
H,C~ COOH I
| 1118 l—/\/\ @F H \l Q 56 | 627.3.
0 E HC~ COOH R
1119 '7\—/\/\ H j\ Q 56 | 627.4
0 H,e” COOH A
F F
12| () é H & Q . | 55 | 6323
A — % v
' COOH :
F
z
| 1121 ) @ H l Q . | 5.3 | 656.4
™ ¢ >
M~ GOOH .
F F ¥
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WD 2005/ 080388 PCT/ CA2005/ 000208 Cpd. R®% R 10 tR M5

RZ R3 RS Rs # (min) (MrH)+
WEDOs080338.082 H 6.0 635.2 H3C COON 1083 H 6. 2 BEBCA206300208
COON F F F 1084 H 6.0 653.2 0 F H3C COOH 1085 H I |

6.0 653.2 H3C COON Q4 ~ ,
OOOH 1087 H 6.2 653.2 F I

653.2 H3C COOH F 112 WO 2005/ 080388 PCT/ CA2005/ 000208

R2 R3 RS R6 # (mn) (MH)+

F 1081 H 6.3 619.2 H3C

1089 H 6.5 669. 2

1086 HIl 6.1 635.2 0 H3C

F O H3C COOH ~ 1088 H 6.3

de R R tr MS
R R® R R® >§1
# Yy (min) | (M+H)*
7N 7 3 Q 50 | 615.3
1122 || é H (N o .
£ NH, N
%\\\ 50 | 534.3
1123 CHs H \ , . .
N=¢ Y
{ NH,
)
1124 i é H %\\\ Q 54 | 600.3
X N e /
- N>~/ )
F
12| [ ) é H N 59 | 642.3
N *
F /
A "R
_ , | 49 | 6453
1126 | | | é H q N
F . AN
1127 7\—3/ \ @ H 1 Q 57 | 643.2
s M, COOH N
F F .
a H >\o SZ 4.7 | 5883
1128 S [ é N\N’& T
H (o] :
129 | @ON H N0 Q 44 | 5873
| \N/ N "
X NH, :
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F Cl o H3C COOH 1090 /
N -OCH3 |
W@R0K080¥88.093 \ N H CN

6.3 636.3

H3C COOH CF3 1095 |

592. 3

F COON 113

\

C
3.
H

N
WO 2

8
5.

COOH -OCH3 5.7 567.1
COCOH 1092 H 5.9 620.3 H3C

602.3 1094 H 6.PCT0A21®5/000208
9 589.3 H N 1096 NH 4.5
005/ 080388 PCT/ CA2005/ 000208

o 1091

tR M5 Cpd. RHRIiO R2 R3 R5 R6 # (min) (MrH)+
1097 1 NCH3 Il 5.7 3 H3C000H F 1098 H 6.2 610.3
F ~)COOH F 1099 &H H 5.4 604.3 HC COON- | ,
Cpd. R R | tr MS
2 3 RS R® >%{
& R R 4 (min) | (M+H)*
1130 | PON é H N>:,o gz 46 | 572.3
. \N/ “ b
N4LN
1131 | | H l Q 57 | 719.2
H,C~ COOH N
Br F F
132 7N H 1 />2 , | 40 | 6533
XN, G~ COOH N
F F
N/LN T
1133 %) é H N\i\)\q SZ 6.6 | 6182
Cl
NJ\N
1134 | || é H l Q ;| 64 | 6233
H,C~ COOH N
Cl
~ ) >\N SZ 6.3 | 600.4
1136 | || é H N\/\) X |8
F
”éLN h/\\'\q SZ 52 | 6324
1136 %)I é H \Qe N :
cl NH,
Z N T
Q . | 49 | 6134
1137 | || é H Q >
F NH,
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~ "N 1100 N |
604.3 COOH 1102 |

5.9 667.2 y H3C COOH Br

1101 NH 1- 5.4

NHIN5.9632.41 S~ \NH F 1103
wa 204588088620. 3 COOH F N N 1104 H O 4.8 620. 2PCU/CA2(D3/400208

WD 2005/ 080388 PCT/ CA2005/ 000208 Cpd. RO R 10 tR M5 R

2 R3 R5 R6 # y'Zi

(mn) (MH) +

COOH H3C CH3 1107 H 5.7 594.3 H3C COON F H3C CH3

H3C CH3 1105 N H 4.3
591. 3 NHz H3C COOH N3G H3 1106 b/o H 6.0 565.2 H3C

9 10 .
Cpd. R>%R( tr MS
2 3 R5 RG
# R R 4 (min) | (M+H)*
- NéLN / 676.3
1138 &H é H NY\N Q 53 | 6783
Br NH, )
1139 "\N—Q é H N SZ 50 | 585.5
\ == \\ ’
NH,
N/LN ) SZ 63 | 667:3
1140 %) é H X 2N | %% | eees
H (o}
Br
~ N T :
1141 < é ‘H N Q 57 | 618.5
N I
/ oH
F
WLN f Z 679.4
1142 KA é H N ] 6.1 | 5314
N N ’
/ OH :
Br
AN >\
4 Q 58 | 606.4
1143 | || é H { /1 >4
H (0]
F )
N%LN ) 55 | 6814
1144 gﬁ' H S s | 8 | 6834
N < ’ .
/e ‘
Br
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1108 1 H., ,%6.0 610.2 H3C COOH C N--,T N O 1109
H5169.3 F 1110 N5.0 589.2 " JI Noml H3C COON

Wd 2b30@Ess H 6. 1 525.3 H3C COOH 1112 H 6.4 539. BCHB&2005/000208
COOH 115 WD 2005/ 080388 PCT/ CA2005/ 000208  Cpd R%
RoOtRMSR2R3RS RS# (min) (MFH+ 1113 H 6.6
553.3 H3C COOH. 1114 Br H 5.8 589.2 591.2 H3C COOH

613.3 / \ H5.4 3.3 F O H3C COH 1116 b/o H 6.0
591.3 COOH H 3C 6.1 605.2
9 10
Cpd. R>€{ t | MS
2 3 R5 R6
# R R Y (min) | (M+H)*
' ' H N>\ . | 81 | 6205
1145 é L Q
/ 0]
1146 7\‘3/\ (5 H \l Q 7.0 | 607.5
s G~ COOH A
NéLN ) Q 64 | 6833
1147 %)I é H N\ﬁ/lo N * | 685.3
Br
1148 m é H Ng(\,q Q . | 52 | 5864
NH,
PR o
1149 o é H N§(\” ;| 54 | 5864
\ \\ ’
NH,
NéLN 2\\\ gz sg | 7263
Br F F NH,
NJ\N SZ 54 | 6500
1151 S} é H HN\N:N o, 652.0
Br
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1117 Br
627.3 0 F 3 1119 H<}~ 5.6 627.4
waime/od90388 H 5.5 632. 3 COON F 1121 |

H 603.2 H3C COON 1116 )I) F H HC COOH 5.6

/[ '\ COON OH3CF F
H < 7 5. 3P@GBHE6AZ005/000208

H3C COON F F F 116 WD 2005/ 080388 PCT/ CA2005/ 000208
Cpd RO RI0 tR MBS V R2 R3 R5 R6 # (iin) (I\/H-H)+
5.0 615.3 1122 \ N- ,
5.4 6 11241NHb\N00311251H596423N— 1 126
1 H4.9645.3 N 1127 H 5.7 643.2

NH2 1123 CH3

H

I H

N

0 534.3 NHZ

Cpd L R” tr MS
' R? R® R® R® >%(
# g (min) | (M+H)*
-
C
2\ T N
, 48 | 700.2
162 || é H Q
N
F ')
N
, 6.1 654.2
1153 %) é H \l R o
CONH. ~ .
Br
TABLE 2
. O R9 R10 .
R? / H N R®
‘ N /
I|2‘°‘ R®
wherein R?, R, R, R®, R®, and R" are given in the table.
Cpd R R" tr MS
) R2 R3 R5 RG >%{
# 2 (min) | (M+H)"
2001 2N é \1 H Q .| 43 | 5743
X COOH A
2002 7\—)/ \ (5 m H Q 6.2 | 563.1
o COOH .
2003 7\—/\/ \ é H \1 Q 6.5 | 563.2
0 COOH *
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g H3C COOH F F 1128 6, 1N H N~O 4.7 588.3 HO 1129 6 N
H//-0 4.4 587.3 \ N NHZ 117 WD 2005/ 080388
WEDDSMB05/ 000208 Cpd. R R 10 tR MBS RZ R3 RBCREA#005/000208
(nin) (MH+ 1130 NH N/ 4.6 572.3 ~1 ~NJ N-N --
11311 H 5.7 719.2 y H3C COON Br F F 1132 N H 4.0
653.3 | NH H3C COON a F F N-N 618.2 H N1) 6.6

1133y © V' NN 1134 | H6.4 623.3 y H3C COON CI N
/"N 6.3 600.4 11351 HNr F

cpd.| RF | k| WS
R? R® R® R® >§!
4 4 (min) | (M+H)*
2004| N é H | Q o | a2 | 5743
NS COOH R
2005 , 7/ \\ é H | \ ;; . 6.1 | 575.3
) coon | %7
2006 7/ \§ é | H \ ;; 6.2 | 575.3
o ‘ COOH o
2007 | PN (5 | H Q .| 45 | 588.4
X COOH "
2008| (N © H | Q | 45 | 5884
x coon | .
2009 %\IN |i|> ~H l . ; ; 53 | 589.4
Nv ' ‘ COOH R .
2010 (Llw (5 \l H Q ;| 54 | 5894
N%) COOH b
2011 | 7\_/\/ \ é H m \ Q ;| 82 | 5774
o coon |
2012 Z/ \\ b | H . ; 6.2 | 5774
o COOH "
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N~-N N 1136 |
613.4 F NHZ 118 WD 2005/ 080388 PCT/ CA2005/ 000208

WEpsOR3BEtR MS R2 R3 R5 R 6 # (min) (MH)+

N ;-.Nh/N 5.

y Br

H\ 5.2 632.4

I H 1138 N~ 678.3
5.0 585.5 NH2 1140 N:J-'"NH ~0 6.3 667.3 |
669. 3 HO

N/ 6.1 679.4 1142 681.4 OH Br

ON'NHG6.5 681.4

~ N ---

y C NH2 1137 |

H 4.9

3PGI6AN05/000208

Br "HZ 1139 NN H N

N~ ~.°

"H5.7 618.5 1141 OH F NN H
1143 HN 5.8 606.4 H

de [ R" tr ms
’ R2 R? RS R® >%f
" G (iin) | (M+H)*
2013 7N © H \1 gz 4.6 | 600.3
X cooH |~ 7
2014 7\"/\/\ (5 H m £—<\ , | 62 | 5893
o) COOH N
=
2015 @ (5 H \l Q .| 6.4 | 6223
™ \s ‘'
COOH *
Cl
<IN Q fo e
., | 6.4 | 6223
2016 | [ | é \1 H
CcocH : ‘
Cl
2017 © H \1 Q . | 56 | 6063
coon |
I\
., | 6.0 | 606.3
2018 | .|| © \1 H Q
COOH T
F . .
N \| T
Q, 55 | 592.3
2019 | [ | é I H
COOH :
F
2020 i é H I Q .| 54 | 5923
X ¥
COOH *
F
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1144 683.4 N-~\0 Br
PCT/ CA2005/ 000208 R 2 R3 R5 R6 # (min) (MrH) +

119 WO 2005/ 080388

N 1145

wohdadslogn3gs 620.5 N-:~0 F 1146 / H Q 7.0 607. S5PCICAR00§/000208
Br N-N N

H3C ": ~' "

1147 H 6.4 683.3 |
\\ 1148 HN 5.2 586.4 NH2 N-N 1149 H hN 5.4 586. 4

685.3 H

y O

NH2 N:::~N 726.3 HhN 5.8 1150 | 728.3 N-H Br F F
2 N'N---- 6.4 650.0 1151 "\ JI H H\~ 652.0
R? R" tr MS
de- R2 R3 R5 R6 >g( .
“ \ e (min) | (M+H)
2021 Z N é H l Q 4.5 | 602.3
' G ne  COOH A
2022 ~ (5 H 1 Q 6.2 | 636.3
N { i
H,  COOH .
[¢]]
2023 /IN (5 H l Q 5.9 | 620.3
N Y
H,C  GOOH .
2024 H 1 \ Q .1 81 | 5912
he” ScooH |
2025 (5 "H 1 Q 50 | 618.3
COOH N
=z
2026 « | (5 \1 CHs Q 59 | 620.3
COOH *
F
A N
Y 6.0 | 603.3
2027 | | | (5 H 8 gz ,
N g
F
X COOH N
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Y \N-N Br

wWe28s5/p8082 F N
TABLE 2 0 RO R10 R2 |
R2, R3, Rs, R6, RO,

NHA4 3 574.3
2003 H 6.5 563.2 O COOH 121 WO 2005/ 080388

~3\ 1153 N |

NHG6.1654.2 7
\ H/ RS Ne/ R3 6 5 wherein
and R10 are given in the table.
Cpd. RAR1I0tRMS R2 R3 Rs R6 # (mn)
| COOH 2002 ""

120 WD 2005/ 080388 PCT/ CA2005/ 000208  Cpd.
RR1I0 tRMS R2 R3S R5 R6 # (min) (MH)+

0 1152 1 H

(M-H) +
b/ H6.2 563.1 O COCH

QENAZ A 2(B5/000208

2001

PCT/ CA2005/000208 Cpd. RW% R o tR NS
Cpd RR" | tr | MS
' R? R® R® R® >g(
# ' . 4 (min) | (M+H)*
Z
2029 \ﬁ é CHs, \k Q 5.7 | 620.3
COOH A
F
2030 NCL/INL © H \l Q .| 58 | 6193
A °| cooH | -
Z
2001 | [ 1) é CHs \/IL Q 58 | 634.4
H,¢” COOH N
F
Z
2032 i (5 H I Q 6.3 | 6183 |
X
COOH N
F
y
2033 ) © H l Q .| 6.4 | 624.4
N Y
. F COCH N
F.'
2034 | ) (5 H m Q .| 52 | 6063
SNF cooH |
2035 @ é H I Q .| 8.1 | 5873
coo |~
2036 é H \l Q .| 83 | 6013
H,C™ COOH R
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R2R3R5 R6 (min) (MH+ 2004 NH4.2 574.3 | COOH
2005 / \ H1- 6.1 575.3 O COOH 2006 \ |1 H 6.2 575.3
W@@OMH32007 6 N -- - H 4.5 588.4 COON 2008 NPEI/GAB05/000208
588.4 COON 2009 N H 5.3 589.4 - NJ COOH 2010 N H
5.4 589.4 NJ COOH 2011 / \ H 6.2 577.4 O COOH 2012 \
H 6.2 577.4 O COOH 122 WD 2005/ 080388
PCT/ CA2005/ 000208  Cpd. R% R 10 tR M5 R2 R3 R5 Rs

(min) (MH+ 2013 / H 11 4.6 600.3 COOH 'I, bu 2014
11 2 589 3 0 C N-2015 H || 6 4-622 3 -cOoH
| Cpd. ‘ R R tr MS
R? R? RS RS >§a
# 4 (min) | (M+H)"
2037 | S © H \k Q .| 52 | 5943
N\) COOH A
2038 | % (5 H 1 Q 54 | 608.3
N\) ne ScooH |~
2039 \(j (5 H m Q ;| 60 | 5933
‘ 4 GOOH A
2040 b (5 H 1 \ Q .| 62 | 6073
A COOH N
2041 'T \ é H l \ Q .| 6.1 | 607.3
s H,C~ COOH )
2042 é H m Q .| 59 [ 6313
~ | coon |
2043 é H \l | Q .| 81 | 6453
0 He~ cooH N
o—/
2044 U (5 H I Q | 58 | 667.2
\ “\ 7
COOH *
Br
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C / 2016 NH 6.4 622.3 COOH Cl 2017 H 5.6 606.3
COOH F 2018 H 6.0 606.3 COOH F 2019 H 5.5 592. 3
WEDRAB2O H 5.4 592.3 COOH 123 WO 2005/ 08038BCT/CA2005/000208
PCT/ CA2005/ 000208 Cpd. R3 R5 R6 RO RI0 tR M8 R2 ~j #
4k (mn) (MH+ 2021 NH4.5 602.3 6 H3C COON \ 6
6.2 636.3 2022 H3C COOH Cl 2023 H 5.9 620.3 H3C COON
F 2024 \ H6.1 591.2 OH3 C COON 2025 1 H 5.0 618.3

: R R" |t MS
de- RZ R3 RS RG >%( R
# . (min) | (M+H)*
2045 O é H 1 Q .| 6.0 | 681.2
A \‘ v
H,c”~ TCOOH .
Br
-~ O T Y
2046 | 4/ \ H \I \ , | 85 | 6183
g COOH o
2047 | © H 1 Q .| 54 | 6203
S F ne’ coon | v
2048 é H \l Q .| 59 | 6343
coon | '
HCo CH, 610.3
H X | 62
COOH
T HC_ CH,
2050 (5 H \E X | 57 | 5943
COOH
T HC cH, :
2051 H \l 2K | 6.0 | 565.3
COOH
2052 é " H m />2 .| 40 | 6223
cooH | -~
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COOH 2026 1 CH3 5.9 620.3 COOH F 2027 1 H <}\ 6.0

603.3 N H 2028 N CH3 4.5 602.3 | ° \ COON 124 WO
WQ@005hEBEBSS PCT/ CA2005/ 000208 Cpd. R9 R, 9 t RCT/WB2(RE/000208
R3 R5 R6 (min) (MH) / N-- - e 2029 CH3 5.7 620.3

COOH F ~N 5.8 619.3 2030 H COCH 2031 CH3 5.8 634.4
-H3C COON F 2032 | H 6.3 618.3 COON 2033 H}\; 6.4

624.4 F COOH F 2034 H 5.2 606.3 6'N F COON 2035 H 6.1
587.3

) R9 R1D tR MS
Cpd. =2 RS s r® >%( +
# % (min) | (M+H)
2053 © H m Q 3.8 | 6223
COOH R
2054 (5 H I Q 28 | 616.3
coon |
28| ~Y © H I Q | 32 | 6213 |
e S Neood |
2056 | Y (5 H m Q 42 | 6204
N COOH R ’
2057 | "N © H \l gz 40 | 620.4
N cooH |
T HC_ Chs :
2058 é H m > | 57 | 5511
COOH
T HC. CH,
2059 H l > | 59 | 6083
H,C COOH
2060 (5 H m Q 5.2 | 606.2
COOH R
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COON 2036 H 6.3 601.3 H3C COON 125 WO 2005/ 080388
PCT/ CA2005/ 000208 Cpd. RAROtR M5S R2 RBR5 R6

W@ p00a)p8(388-H) + 2037 s H 5.2 594.3 COOH 2038 s PCHCA2005/000208
608.3 N H3C COON 2039 bus H, 6.0 593.3 COCH 2040 H
6.2 607.3 H3C COON 2041 H 6.1 607.3 COON . b/s H3C 2042
4,0 H5.9 631.3 COCH O 043 H 6.1 645.3 2/ O H3C COON
O-j Ny 5.8 667.2 2044 | HCOON Br 126 WO
2005/ 080388 PCT/ CA2005/ 000208 Cpd. Z 3 Rs RMR10 tR MS

de R9 R10 tR MS
N R2 R® RS RS >S(
# b4 (min) | (M+H)*
2061 é H 1 SZ 56 | 606.2
HC” COOH <
2 T HC. CH;
2062 | é H I > | 64 | 5753
. COOH
T HC. CH
2063 © H \1 X | 6.3 | 581.3
‘ COOH
2064 © H m Q .| 6.0 | 5933
coon |
2065 © H \l Q .| 5.8 | 577.3
cooH |
2066 (5 H I Q , | 6.4 | 5393
coon |
2067 (5 H m Q .| 87 | 5533
coon |
2068 é H m y 46 | 574.3
COOH “
2069 © " H \l Y 6.2 | 592.3
COOH )
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RRRS # 4z (min) (MMH+ NNG6.0 681.2 20451 HHc
COON Br 2046 H 5.5 618.3 N COOH 2047 H 5.4 620.3 \N
WO2043@3B8ON 2048 N H 5.9 634.3 COON F N H3c QM3I/6A8003/000208
2049 H 6.2 612.3 \OOH a N H3C CH, 2050 H 5.7 594. 3
COOH F H33C H, 2051 i ). H/ C 6.0 565.3 O COOH 2052 /
C- H4.0 622.3 \ N COON 127 WD 2005/ 080388

PCT/ CA2005/ 000208 Cpd. R9 R10 tR MS R2 R3 R5 RS #
4 Zi (min) (MeH) +

Cpd R R | MS
) R? R3 FF RF :>X<Eg .

# % 1 (min) | (M+R)*

2070 H m Y 59 | 578.3
) COOH )
2071 -OCH;, m 6.0 | 622.3
. COOH

2072 6.3 | 636.4

73| { N

623.4
625.4

H m Q 56 | 591.3

6.5

O
O
5| ="
.

COOH

2074 Q
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2053 ci / -- - H 3.8 622.3 N COOH 2054 H 2.8 616.3 N
COOH 2055 NH, H <}\ , 3.2 621.3 F COON 2056 H 1l ~

wa 25680888 N\ ' i COON 2057 F H FCOOH4. 0 62BCHCAR05/000208
H3C~ CH3 2058 H 3C>< H 5.7 551.1 o COOH N HC CH3
2059 \ HII /~, 5.9 608.3 H3C COOH 2060 5.2 606.2 COCH
128 WD 2005/ 080388 PCT/ CA2005/ 000208 Cpd. R®w R o tR

MS RZ R3 Rs Rs # (min) (MH+ -- - .-' | 2061 INH
5.6 606.2 H3C COOH F H3C CH3 2062 | H 11 ~ 6.4 575.3
COOH

TABLE 3

Cpd. R R" tr MS
R? R* RS R® >§r€(

# 4 (min) | (MeH)*

3001 (LN H Ho | =0 Q 58 | 6293
NQ
- |

3002 | N H H CHs 5.4 625.4

3003| @ N H H CH, Q 4.9 574.3
X | , : RO

3004 /LN H H CH; Q 5.2 575.2
N%)

3005| N H H ﬁ Q 5.0 588.3
i

3006 | () H H — Q 49 | 6022
_nn
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HC CH3 2063 H 6.3 581.3 S COOH 2064 H 6.0 593.3 S COOH
2065 N-N H 5.8 577.3 COOH 2066 H 6.4 539.3 COOH 2067
WOR®SsBSBES. 3 COOH 2068 N H 4.6 574.3 \ COON  NP@D682005HD0208
| X-' 6.2 592.3 COOH F 129 WD 2005/ 080388
PCT/ CA2005/ 000208 Cpd. R R 10 tR M8 R2 R3 R5 Rs #
(min) (MH+ 2070 INHI-' 5.9 578.3 COOH F 2071 IN

“OCH3 11 6.0 622.3 COOH F 2072 | -OCH3 || 6.3 636.4
COOH F 2073 NH 5.6 591.3 ' 16. 7 COCH |
~ R RY t MS
de. RZ R4 R5 R8 >%( R
# 4 (min) | (M+H)*
HC. CHs
3007| ~n | H H ey, | DS | 47 | s624
N l * .
3008 | [ | H H CHs Q 42 | 5892
X, < Y
3000 | ZON H H CHs Q 40 | 5884
\ l \\ I'
3010 '7—3 H H CHs ‘ Q .| 51 | 5802
3011 | 7\—/\/ 1 H H CH, \ Q .| 60 | s632
) S
4
3012 \IN H H CH, Q 56 | 592.2
F
3013 | #ON H H CHs Q 44 | 5883
. <
3014 @ H H CHs Q 46 | 5883
NH, AN ’
3015 i i H H CHa />2 48 | 5883
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I N/ \N 623.4 2074 |

H 6.5 625.4 12.3 COOH C

, 130

WD 2005/ 080388 PCT/ CA2005/ 000208 TABLE 3 0 79~ R10 N

WeR2005880882 H N RS R8/ COON wherein R2, R4, RS5PCTRBA2189/000208

and R10 are given in the table.

R2 R4 R5 R8 (min) (MH)-+
N ~ 3002 N I

5 Cpd. RO Ric tR M5

---~ 5.8 629.3 3001 N HH
HHCH3 5.4 625.4 3003 N HH CH3 4.9
574.3 3004 NHHCH3 5.2 575.2 N |

588.3 3 006 6N HH 4.9 602.2 131 WO 2005/ 080388

3005 6N HHS5.0

PCT/ CA2005/ 000208 9 Cpd. tR M ‘
Cpd. R R" tr MS
R? R* RS R® >$( .
# % (min) | (M+H)
3016 H H CH; | SZ 42 | 5883
3017 /LIN H H CHs Q 5.5 589.2
. N%) ‘\\' > ‘
{
H,C. CH,
3018 | H Ho| oone | O | 42 | 5772
N, .
: H,C_ CH,
19| )| H H cH, | L | 81 | 5512
] \
3020 D/ \ H H CH, Q | 83 | 5772
0’ Y
3021 | Z N H H CHs Q 47 | 5862
S , N
3022 N/j H H CH, Q 54 | 5872
NS .
3023 7\’3/ \ H H CHs Q 6.3 | 5753
o ‘\‘ r
O/\O
3024 | ZN H H CH, % 46 | 606.2
_™ \s\ I’
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R2 R4 R5 R8 # ~' ZC (min) (MH)+ H3C CH3 3007 N H H
CH3 4.7 562.4 3008 & NH H CH3 4.2 589.2 NH2 H H CH3
W@ 205688880 3009 6N 3010 / H H CH3 5.1 580.2 POUYCAODA/000208
HHCH3 6.0 563.2 3012 NI HH CH3 5.6 592.2 F 3013 N
HHCH3 4.4 588.3 3014 HH CGH3 <}\;" 4.6 588.3 NHz

3015 | H H CH3 4.8 588.3 132 WD 2005/ 080388
PCT/ CA2005/ 000208 Cpd. RO RO tRMS R2 R4 R5 R8 #
““LC (nmin) (MH+ 3016 HH CH3 4.2 588.3 3017 NH H

5. 5580 2 NHICCH3 3018 =N H-HCH3 4 2 577 2
I—EP_GCI-B3019HH.CI—|36.1551.2RO I\ i H GHss
6l 3 5717. 2r2 3021 &N H H @3 4. 7R586) 2 51N H [H CH3
5| 44587.2 3023 \ H H CH3 6.3 575.3|0 ™ (min) | (M+H)
3025 N | H o | =0 Q o | 81 | 6142
\ I \\‘ ¢
3026 | (7N H H \k ‘ Q , | 49 | 6062
X l ‘\ 7
3027 | @ON H H i SZ 50 | 618.2
\ l \‘ ’
3028 | &N H H x \ Q .| B2 | 6142
. | ‘\ ’
3029 %LN H Ho | =0 SZ 57 | 615.2
3030 (LN H H — | Q .| 85 | 6032
NJ N
AN H SZ 5.4 | 580.2
3031 @ H \ D
NS
3032 /LN H H \ Q .| 87 | 8152
' " H Q 55 | 603.3
3033 © H \
[ S
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- 0o*o 3024 HH CH3 4.6 606.2 133 WO 2005/ 080388

PCT/ CA2005/ 000208 Cpd. RO RI0O tR M5 |-~/t7 2 4 RR R5
wWRos803¥8 (MrH)+ H H 5.1 614.2 3025 6N 3026 BCTMCARIE5/000208
4.9 606.2 | \ F 3027 6 NHH5.0 618.2 \I|l 3028 6N H
H5.2614.2 3029 NHHS5.7 615.2 NJ 3080 NHH --~

5.5 603.2 N 3031 HH 5.4 589.2 N 3032 NHHS5.7

615.2 NIl 3033 NHH5.5603.3 N 134 WO

2005/ 080388 PCT/ CA2005/ 000208 Cpd. R R10 tR M5 R2
4 RS R8 # (min) (MeH)+ 6 7 603.3

Cpd. R“ R® tr MS
R2 R4 R5 R8~ >%j .

# T (min) | (M+H)*

33| ) | H H | = SZ 6.7 | 6033
o) ’ | " ’

ss| ) | H Ho | = Q ;| 85 | 5913
. <

303 | Jy | H H e, Q o 72 | est2
O ) \‘ ’

3037 z“/\/ )\ H H Y . Q ;| 68 | 6053
- 0 \‘ r

3038 '7:)/ \ H H i . Q ;| 84 | 5952
’ o F \\ ’

33| ) | H H i Q ;| 64 | 6072
' o c|> <0

3040 7\—)/ \ H H 1 Q .| 70 | 6193
. <

41| ) | H H w . Q ;| 84 | 8772
' O ) \‘ ’

3042 7\—3/ \ H H . Q , | 66 | 6033
, . <

3043 (W | H H | = Q 54 | 6283
x> kS s




H 3034 b/o 6.5 591.3 3035/ \ HH;-~ o0 3036/ \ H

H'-\CF3 7.2 631.2 o0 3037/ \ HH 6.8 605.3 b O
w@EOB8/080388 H H 1 , 6.4 595.2 O F 3039 b/\ H H 6rdar/687002/000208

OH 3040 b/o H 7.0 619.3 3041 b/\ HH 6.4 577.2 0 H

3042 b/o H6.6 603.3 3043 6N HH i~ 5.4 628.3 135 WO

2005/ 080388 PCT/ CA2005/ 000208 Cpd. R®% R 10 tR MS R 2

R4 RS R8 (mn) (MMH+ HHJ5.1 620.3 3044 6N A F 3045

6N HH 5. 1602.3 3046 HHCH3 /.' N 5.7 592.3
Cpd. R R" tr Ms
R? R R R® >§; A )
# A (min) | (M+H)
3044 | @ N H H \ Q 5.1 620.3
g S
3045 | ZON H H \j Q 51 | 6023
g S
/
Y /—N
3046 7\—\// \ H H CH; /z 57 | 5923
o - \\ :',
3047 | Iy | oA H w Q 6.4 | 589.3
o <
3048 | [’/\/ 3 H H \ Q 63 | 619.3
o ? T
3049 | z—\// A\ H H i Q 6.4 | 607.3
o O
ry
3050 | @M H H CHs 44 | 603.3
| e
\ \\‘ ’
3051 @ H | -OCHs | CHs Q .| 88 | 6053
SN
NH
3052 7\—)/ \ H H CHs | 57 | 5923
0 O3
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3047 bu HH 6.4 589.3 0 "" b/\ 3048 HH 6.3 619.3 o ~
3049 / HH6.4 607.3 bOF """ FN 3050 HH CH3 4.4

wW@O®588038051 N H -OCH3 CH3 5.3 605.3 N gH 30BCr/CAR051000208
CH3 5.7 592.3 o0 136 WD 2005/ 080388 PCT/ CA2005/ 000208

Cpd. RO RIO tR MS R2 R4 R5 R8 # (min) (MH+ HH CH3
5.5 637.3 ~ 3053 Si H O3054 1 NHHCH3 6.4 620.3
CI-3055INHHCH3636083 ci 3056 Br HH CH3 6.2
577.1 3057 | HHCH3 5.9 604.3 F 3058 | HH CH3
6.9.604.3 O ano H H CH3 4-0-574-3
Cpd. . r_ R" tr MS
R? R R® R® >Sf
# : % (min) | (M+H)*
e
3053 si H H CHs Q 5.5 637.3
NH \\ s
~
3054 @ H H CHs Q 6.4 620.3
Cl )
3055 @ H H CHs \ Q . 6.3 608.3
c
3056 Br H H CHs ‘ Q . 6.2 577.1
3057 © H H CHs Q 5.9 604.3
I .
3058 | [ | H H © CHjs Q 6.9 604.3
¥ o \‘\ /
|
3059 %E H H CHs \ Q .| 40 574.3
N . /.
N
3060 ' [—/\/ \ H -NH; CHs ‘ Q 6.3 578.3
O \\ ’
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N 3060 bu H-NH2 CH3 6.3 578.3 0 137 WD 2005/ 080388
PCT/ CA2005/ 000208 Cpd. Rs RLtR M5 R2 R4 R6 R8 #
W@ paospse3ks-H) + 3061 61N H H CH3 4.2 574. 3 3062PAMCARIE5/000208
CH3 5.9 604.2 0~ 3063 b/\ HHCH3 6.2 579.3 s 3064
~" HHCH3 4.2 595.2 S NH= 3065 HH CH3 5.6 594.2 N
3066 HH CH3 5.9 677.2 NH C9) 3067 HH CH3 5.9 579.2
s D 3068 b/\ H-OCH3 CH3 6.6 '593.3 0 3069 H -OCH3

CH3 5.0 604.3 138 WD 2005/ 080388 PCT/ CA2005/ 000208

Cpd. RORIOtRIMSR2 RARS R # (pminy (MH<+ 51
65dpg | H H C M3 3070/ S iN3x \ / R R | 't MS
_R2 R4 : RS . R3 >%/

# iy (min) | (MeH)*
3061 H H CHs | Q , | 42 | 5743
3062 H H CHs | Q .| 59 | 6042
3063 | Iy | oH H CHa Q . | 82 | 5793

. D
3064 %/'Nk H H CHy | Q .| 42 | 5952
15 NH, \‘ 7
3065 </LN H H CHy | | Q .| 56 | 5942
3066 é/:i H H CHy | Q .| 59 | 6772
NH Y s
or
3067 | H H CH; Q .| 59 | 5792
S / \s‘ ’ .
3068 | [y | Ho|och | ot | Q . | 66 | 5933
. <
3069 | (7N H | -OCHs | CHs | Q .| 50 | 6043
x <
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3071 1 SHHCH3 ~,. 4.7 657.1 N 9N 3072 S H H CH3

6.1 658.1 11D2 3073 S H H CH3 6.5 646.1 o0 3074 S NH
WORMSCHBSs 5. 2 672.2 / 3075 SjNH H H CH3 4. 8 GRCI/RA20N5/000208
3076 S NH H H CH3 4.7 672.2 N 139 WD 2005/ 080388

PCT/ CA2005/ 000208 Cpd. RR 10 tRMS Rs . R 2 R4 R5

# (min) (MH)+ \ /N 3077 SANH H H CH3 4.6 653.3 o N
3078 | H-OCH3 CH3 6.2 622.2 F 3079 NL\ | NHH CH3

5.8 605.3 v \o ' 3080 NHCH3 CH3 4.6 588.3 3081I N
CH3 CH3 5 6 606 3 _F 3082 H H CH3- 605733 g3—F

H blp 3 5.2 592.3 IN R R” tr Ms

| R R RS R® >g(
# i

(min) (M+H)*

3070 | & H H CHs 5.1 657.2
7\ |
—
1
3071 | s H H CHs 47 657.1
/N
==N
J,

3072 | s H H CHs 6.1 658.1

3074 NH H H CHs 5.2 672.2

3075 NH H H CHs 4.8 672.2

4
3073 g\/ H H CHs . SZ 6.5 646.1

3076 | - NH H H CHs 4.7 672.2
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3084 HH CH3 -5.9 617.3 o0-1 140 WO 2005/ 080388
PCT/ CA2005/ 000208 Cpd. RA'R 10 tR MS R2 RA R5 R8 #
W@ p00a)p8o388-H) + N N 3085 | HH CH3 5.7 653.2 Br1/NA2005/000208
3086 NI HH CH3 5.3 605.3 OW N H3C CH3 3087 H H CH3
6.0 596.3 ci H3C CH3 3088 | NHHOCH3 5.6 580.2 F
3089 CH3 HH CH3 6.0 511.2 3090 j, HHCH3 6.3 523.2
3091 HH CH3 6.4 525.2 3092 HH CH3 6.6 537.2 3093 H
H CH3 6.6 539.2 141 WD 2005/ 080388 PCT/ CA2005/ 000208

nd R9 R10 tR M5 R2 RAR5R$—#{ria)—{MrH+—3094—N
H Gp§H3 5.0 590.2 OH 3095 [N H H GH34,8° 590.2 |[OH Ms
. RZ R4 RS R8 . 1
# G (min) (M+H)"
//N
3077 | oy H H CH, \ />2 .| 468 | 6533
C
Z N
3078 | | | H | -OCHs; || CHs Q .| 82 | 6222
F
o |
3079 | H H CHa >, | 58 | 6053
SN K| s
I
3080 | (@ ON H CHs CHs \ Q , | 46 | 5883
< O
p .
3081 | | i H CHs CHs \ Q . | 56 | 6063
F .
3082 @ H H | CHs Q . | 80 | 5733
s083| 7 | H H CHa Q .| 52 | 5923
N S
3084 H H CHs \ Q , | 59 | 6173

140



3096 CI HHCH3 6.0 531.1 533.1 3097 -CCH H H CH3

5.8 521.1 3098 -C--'

NHHCH3 5.5 522.1 H3C CH3
WwWQ@O®S/086388 CH3 6.3 561.3 H3C CH3 3100 H H CH3 BCRCAQ®5/800208

O H3C CH3 3101 HH CH3 6.2 567.2 b/s H3C CH3 3102 - H
HCH3 6.3 567.2 s / 142 WD 2005/080388 .
PCT/CA2005/000208 Cpd. RMR 10 tRMS R2Z R4 R5 R8 # .
3103 N\ HH CH3 5.6 563.3 3104 J
HHCH3 5.4 567.3 03105HHCH3455903 NH2 3106

~'zc (min) (MH) +

HHCH3 6.2 629.3 S 3107 & | H H CH3 26'38./! 3108
H .G 6.4 638.4. N _N 3109 H H|CH8 5r% 619.4 | N ms
BLIBH H @B 4. 4pe- | R R®
# A (min) | (M+H)*
3085 H H CHs Q 57 | 6532
3086 H H CHs SZ 53 | 6053
: HC. CH,
3087 H H cH, | X | 60 | 593
: H,C. CH,
3088 H H cH, | X | 56 | 8802
3089 | CH, H H CHs | Q . | 80 | 5112
3000 & | H H CHs | Q .| 83 | 5232
s001| L H H CHs | Q . | 64 | 5252
so02| L | H H CHs | Q . | 66 | s372
03| [ | H H CHs | Q , | 86 | 5302

141




H2 143http://news. sawf . or g/ Fashi on/ WO 2005/ 080388

PCT/ CA2005/ 000208 Cpd. R Ro tR MBS R2 R4 R5 R8 #
W@ pdospse3s-H) + 3111 10 H H CH3 6.3 643.4 3112P¢4/HALII3/000208

5.7 644.4 3113 HH CH3 5.4 658.4 3114 HH CH3 5.4

658.5 3115 NV \ HHCH3 5.3 563.3 N H 3116 HH CH3

6.6 539.3 3117 6 NHHCH3 5.6 560.3 ~ 1 3118 HH

CH3 6.4 537.3 N 3119 HHCH3 6.1 578.2 F 144 WO

2005/ 080388 PCT/ CA2005/ 000208 Cpd. R%» R 10 tR M5 R

2
R4 __R5 F\’R#(mn\ JJ\ I—l\-l- !_--CHES.-f'ruhrOL 3120—bi-6
3lgk|d_ HCH3 5.4 561]3 NJ 22 H H CHRA & 57543 &, IMB
31 NHZ 59422 | R* RS R® >%(
# ~ 4 (min) | (M+H)*
s004 | [ 1] H H CHa Q .| 50 | 5902
\ N
OH N
3095 H H CHs | Q .| 48 | 5902
f Z ’ 531.1
3096 | Cl H H ot | >, | 80 | g
3097 | -C=CH | H H CHy | Q .| 58 | 5211
3008 | -C=N H H CHy | Q .| 55 | 5221
HC. CH,
3099 @ H H cHs | o< | 83 | 5613
HCL CH,
3100 @ H H CHs > | 62 | 6053
[0}
o—/
HC_ CH ,
01| )| H H e, | < | 82 | s567.2
S .
HC. CH,
3102 — H H o, | X, | 63 | 5672
Sz <
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3123 | HHCH3 6.5 596.2 ci N\N6 6 683.3 3124 | H
-OCH3 CH3 685.3 Br N-N 3125 HH CH3 5.8 ,577.3 N N
W@16/080388 H CH3 6.2 609.2 ci N 'N 3127 | H - BCHBARINZ000208

6.5 639.3 ci 145 WO 2005/ 080388 PCT/ CA2005/ 000208 R

2 RA. R5 R8 1R5<] # (nin) (MrH)+ 3128 N H H CH3}\:,

5.6 577.3 N N 3129 | HH CH3 5.7 605.4 Owe 3130 N
608.3 Cl H-CH3 5.4 610.3 Ni -N689.3 3131 1 C H

CH3 7.1 687.6 Br 3132 HH CH3 5.2 575.3 146 WD

2005/080388 PCT/ CA2005/ 000208 TABLE4—R—G-Ro—Rifo—N

N cpd.YEN R R" tr MS
R? R* RS R®

# 1 (min) | (M+H)*

A
3103 U H H CHs \ Q 5.6 563.3

3104 ' 7 \ H H CHs 54" 567.3

= N
3105 @\ H H CHs

4.5 590.3

3106 6.2 629.3

3107 H . CHs . y 6.2 638.4

H H CHs

3108 H H CHs 6.4 | 6384

5.4 619.4

3109 U\o H H CHs

3110 H H CHs 3.4 -
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RZ \

WORI0BRS®SS R5 R 6 # (min) (MH) +

COON 4002 CH3 H 4.4 589.4
5.4 575. 4
CH3 N H 5.8 589.3 N |

/| HNRS 3 6 wherein Rl, R2, R3, R5, R6, R9,
and R10 are given in the table.

5 Cpd. RO Rio tR M

4001 CH3 6N H HCTCAZ45/800208

&'r NH COOH z 4003 CH3 N H
I 6N 4005

NJ COOH 4004 CH3 N H 5.4 588.3

COOH 4006 CH3 H 3.3 563.1 COOH

b/ O 147 WO 2005/ 080388 PCT/ CA2005/ 000208 Cpd. R2 R3

R R R1I0tRM R R6(mn) (M—|)+

4007 b/o H 6.6

514 CO0H-4008-—H-b 563—3—Q00H—0—4pB9HTH59
5¢8pd. | bu COOHi RO R | s
R? R* R® R®
# Y (min) | (MeH)*
3111 H H CH, | Q 6.3 | 6434
3112 H H CHs | Q 57 | 6444
3113 @O H H CHs | Q .| 54 | 6584
, | 54 | 6585
3114 @LN/\\ H H CHa Q
e g
35| T\ H H CHs Q 53 | 563.3
\” \\ M
3116 \ H H CH, | Q .| 66 | 5393
37| PN H H CHs y 56 | 560.3
- ‘
3118 H H CHs | Q . | 64 | 5373
3119 H H CHs y 61 | 5782
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0 4010 H/0 H 5.8 549.3 COOH 4011 CH3 H 6.4 577.4 b/\
COOH 4012 CH3 b/o COOH H 6.5 577.4 4013 CH3 N OCH3
W@200509B88 N COOH 6 H 4.8 574.3 4014 H 6N COOPCT/CAB0SHMDI0208

2005/ 080388 PCT/ CA2005/ 000208 Cpd. R% R 10 tR Ms R R

2 R3BR5 R6 # (nin) (M)+ 4015 H 6N H 4.9 574.3 COOH
4016 H b/\ H 6.2 561.3 O COON 4017 H H 4.4 560. 3

COOH 4018 H 6N H 4.5 560.3 COON 4019 CH3 ~- s H 5.6
580.2 NJ COON N 4020 CH3 H 6.3 608.2 COOH Cl N

4021 HG6 5 622 3 COCH
Cpd. RY R‘° tr Ms
R? R* R® R® >%(
# % (min) | (MeH)*
3120 7\—)/\ H H CHs SZ 6.4 | 5492
] \
3121 KLlN H H CHs y 5.4 561.3
NQ )
Z
3122 I - H H CHs Z 44 | 5753
N, <
7N 594.2
3123 | [ | H H CHs SZ 65 | poso
Cl .
NéLN fz 683.3
3124 Q Ho|-ocHs | cHs | >, | 66 | ggrg
Br
//\N—N ‘ ’
3125 | [\ H H CHs S, | 88 | 5773
IS
3126 Ng)l“ H H CH; Q .| B2 | 6092
. Cl
NJ\N
3127 S)l H | -OCHs; | CHs Q .| 65 | 6393
Cl
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Cl 4022 CH3 H 7.0 604.3 & o COON 149 WD 2005/ 080388
PCT/ CA2005/ 000208 Cpd. ROtRMS . R R2 R3 R5 R6 #

W@ pi0a)S(ER4H) + 4023 CH3 6N 0 5.1 618.3 COOH 408aT/Ch05/000208
6.1 636.3 COOH F -7 4026 CH3 0 6.3 607.3 COOH 4026
CH3 N H 6.0 604.3 COOH 4027 CH3 H 4.2 574.3 | N COON
4028 CH3 H 4.1 574.3 COON N 4029 CH3 CH3 5.8 606.3 .
COON NIl ~ 5.7, 606.4 4030 CH3 | H\ / \ COOH 150
WD 2005/ 080388 PCT/ CA2005/ 000208 Cpd. R% Rio tR M5

RR" t MS
de- RZ R4‘ R5 R8 >% R '
# My (min) | (MsH)*
3128 2/ W\ H H CH, Q 56 | 577.3
N/
|
T I
3129 Q H H CHs \ , 5.7 605.
OMe
f z 608.3
3130 | (7N cl H CHs . ) 5.4 6103
\ A \‘ Il
NJ\N f Z 689.3
3131 %)I cl H CHs 71 8876
Br
3132 2 H H CHs />2 5.2 575.3
NWN
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R R2R3 RSR6 (mn) (M)"

_—m—.

Z

Z

RB R10
X(N
” N /
R% H N R
/ .
' (3

R

R3

4031 CHs F H 3.8 610.3 16

F COON N 4032 CH3 4 F H 5.4 599.3 bO F COOH 4033 H Br

WOR®5A8BFE. 2 COOH 577.2 4034 CH3 N H 5.2 11 PCBER2®5/000208
COOH FF N 4035 HH 6.4 592.3 COOH N 4036 H H 6.4
578.2 COOH F N 6.3 592.2 4037 CH3 H COOH F 4038 CH3
H 5.4 613.2 F F COOH b/o\ 151 WD 2005/ 080388
'PCT/ CA2005/ 000208 Cpd. RO RLtRMs R R2 R3 R5 R 6 #
(min) (M)+ NN 6.7 667.2 4039 CH3 "\ JI H 669.2 Y 6
CoH -

TABLE 4

O

wherein R', R?, R®, R%, R%, R?, and R" are given in the table.

5
Cpd. RR® | & MS
R' R? R? R® RS ><§
# p2 (min) | (MH)’
4001 | CHy | (Z 7N é m H >/: 47 | 5743
‘ X COCH R
4002 | CH; | @ I H Q 44 | 589.4
B | NH COOH O
4003 | CH %\N \1 H SZ 54 | 575.4
: NQ é COCH o
4004 | CH; Z N (5 H I Q 54 | 588.3
\l cooH| T 3
4005 | CH %\N i) H I Q 58 | 589.3
’ NJ cooH| ¥
4006 { CH; Z/ \§ é m H gZ 3.3 | 563.1
o COOH < 3
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Br

S --

i S:

enanti oner,

1. A conpound,

or

4040 CH3 H 5.6 629.3 COOH S F F ~ --

Ny H6.2 703.3 COON F F Br
WO 2045m8@38COOH F 4043 CH3 b/\ H\ 6.9 593.4
H 6.4 609.4 4044 CH3
2005/ 080388 PCT/ CA2005/ 000208 CLAI M5 What
represented by fornula I
di ast er eoi somer
including a salt or ester thereof:

4042 CH3

an

4041 CH3 N
H 3.9 639.3
| PET/CALOSIPD0208
Ny ~N COON 152 WO

is clalned
or
t aut omer t her eof,
R OR9O RoaaNiI

R_R2 HN\ Rs RSA 5 R RCRo{)

Cpd. o ROR" | & | MS

R R? R® R® R® >§‘ )

# : % (min) | (MH)

4007 w ' Z/ \} é H \l SZ 6.6 | 591.4
o cooH| 7

4008 | H Z/ \> é H 1 Q 6.1 | 563.3
o COOH | ;

4009 | H - C/ | é H m gz 59 | 549.3
fo) ‘ COOH . s

4010 | H ' Z/ \5 m H Q 58 | 549.3
o COOH 7

4011 | CHs Z/ \5 é H m Q 6.4 | 577.4
o COOH| < 7

4012 | CHs Z/ \5 © m H Q 65 | 5774
o COOH : T

4013 | CH Z "N \m OCHj; Q 54 | 605.3
: NJ é COOH 7

4014 | H Z N é H m Q 48 | 5743

e - cooH| 7 ‘
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wher ei
wher ei

W 2008/080368
represents a
R2 is selected from hal ogen,

n:
n

ei ther A or

si ngl e bond,;

Bis N and the other
bet ween two C-at ons

(Cl-

6) al kyl ,

Bor Ais C
represents a double
between a C-atom and a N at om PCT/CA2005/000208
10 R1 is Hor (Cil-6)alkyl;
cyano,

(C2-6)al kenyl, (C2-6)al kynyl, (C3-7)cycloal kyl, aryl
and Het; said aryl and Het being optionally
substituted with R21; wherein R21 is one, two or
three substituents each jndependently selected from
-C?b -ICN, -IN(RN2) RN1, hal ogen, (|Cl-6)al kyd, Rr"™ tr MS
(CTP%) laldeorty, 4C1-6) qskyl t hp, Het BE and
- COxN(IRN) RNIL; wher ¢in saj d (Cl-6)al kyl , | (E1- 6) a wony MH)"
apd (A1-6)alkylthid ch r\ri-lnnr\ll\ substittte
w t h.one, thwo~ or three hal.egen atons RB is
(5-6)lcycl dal kyl, op nal Ty, substituted w ffom ane
t pad1mr Haljog o nd R7 ate each 49 | 5743
i hdependent|l y\s |ect f F om HOH|C1- 6) al ky[
(C1-6) @l koxy, 20 (C1-6)a|kylthiag, -NH2,
- NHCCtr6)yahkyt - N({(CI-6)al Kyl') 4 and haljogen; One of
R6 and| R6 ils sel ectled|fr paRCOOH,| - CO- N( R\N2 AR NP,
alyb Het, and - 6) 1y\my wherein anyl s\ Met| s, | 5613
(298 al Keny| R rioany,het erocyclie~foryed
bet ween RN2l and© RN1 are|each optionally substituted
with RbO; erein RS0 is|lone,  t aor thrlee
suyibstifuents each ilndependently |selected from 25
(C1-6) al kyl}, -000H,| -TH, | oxo, - N RNR) RN,
- Capi¥ RN RNL o raen, wheriei n(t he |(C .al kyd | 803
optional |y suhkst tutvvith aryl| or <RfR N2)RNL1|; angd
the other of R5 and R6 i$ selected fromiH,
( C=6)ratkytt—(€L=6)akoxy, (Ci=6)at Kyrthi o, and
N(RN2) RNl ; [153--MD 2 30&%? PQT/ CA2005/ 000208 | R8 | s
(CL.6)al kyl} (G3.7) al kyll or
( ¢4078 £y & ohl E?l (GEO) kyI‘ wher di n sai‘g Pyl #5008
cycl oallkyl @an cl -alky "hre each optional ly
sybstifjuted{with one, ) or three substlituents!each
i ndependent|y sel ec rom hal pgen, (Q1_6)al koxy ahd
((1.6)a|ky|1hy%k$§ R9-rand R0 are each indégﬁgdently
sgl rom 6 li; off RO| and4 R10 | i nked, | 580.2
tcg@?% ﬁm\ﬁmih NQQ_C to Whiosh they afelattaghed,
tg form (C3]7)cycl oal kyl,| (C5.7)cycl oal kenyl or a 44,
5-er—6-—rerbered—heteroeycte—having fromt—to 3 '
het er oat ons | each i ndependently selected from O, [N, and
S Z N |
4020 | CHs ~ I H 6.3 | 608.2
COOH
cl
=
4021 | CHs \IN é H \1 Q y 85 | 622.3
CooH| < ;
Cl
a022 | cHs | C 1! é m H Q 70 | 6043
X <I3 COCH

149




wherei n said cycl oal kyl,
is in each case optionally 10 substituted with

W@ BD543EBK Y| ;

RNI

(C3_7)cycl oal kyl,

-CO- (C1_6)al kyl,
t he al kyl
(CL.6)al kyl,
(C3.7)cycl oal kyl -

cycl oal

kenyl

-(C1. 6) al kyl -
and Het ;

whe

rein

portions of 'each of said

(C3. 7)cycl oal kyl"'
(C1_6)al kyl -

o (CL. 6)al ky!

and

or heterocycle

is selected fromH, (Cl_6)alRgi/CA2005/000208

(C3.7)cycl oal kyl
-CO O (C1. 6) al kyl
and cycl oal kyl

-CO0 15 (C1.6)alkyl are each opti-enaH sttdted
%ﬁh bne, {wo or tlhr ee _ubstitu=nts tk | MS
iindepengent | y ggel ect g8l fir onghal xy amd
(IClg6)al kylthio; and RN2 is H dminRNSH)
|1y Haked—tagether TtO
ich|theylare attjached,| t0 fo .jor
7- menmer ed|sat ur at ed, [ unsat\yr at ¢d~ &r aro
N-4028t| aCiHi ng hel@bacycl\ﬁ or |a 87, 9 gz dr 51 | 6183
11- menber ed rat ed/ Unsat G?%{ed or af omatic |N
cont aijni ng |het erobj cycl &, each o¢ptional]y having
agdrtionall to 3 heteroatons epch
i hdepgndent roig0, N, and S reijn the -
heteroc¥cle yeﬁ%{fornedbby ?Nggggd RML i|Ss36.3
opt9nat-iy Wi t N gRe, tvg of threé
substilt uent ndently |sel ected 25 froom
hal ogen, (C1. 1 6)al kaxy and
(CI. 6)fal kylit hi o; wherein| Het is defined as a 4-| 5-,
61 or |[7-nenbered hete ocyéﬁi\hav fg&i
he a eapty i ndependent(l y sel e(9t ed r 0, | N-ande07.3
S h%#c%%y mat u#ej, tasdt ur alt\ed K. aronpti c,
or a 8, 9-, 10- on 11-nenbered heteroblcycle havi ng 1
t 0 5—heteroatons erevetr—possiibte,—eagt
independently' ele¢ted from 0, N and S, WhICh 30 may
be sat yrated, atturated ox arogmatic. 15
20Qpsd B3B8 PLT/ ’00)02b 2. The conp 6.0 | 604.3
a¢cord|{ng tjo c ain11‘§7 for muogH|( | a) : R— H oa|N
Rl R NI \|HNBRS5|R8/ R3 R7 Rs| (la); whe inlR,
2, R3| RA RS Rl RZ R8 RO R O andR2t+——are
defined as jn claim 1. e
4027 | CHy | (P é m H SZ 42 | 5743
SN COOH
4028 | CHs | (7] é I H - SZ 41| o7as
~ COOH 4 :
N
2029 | CH. = P i{i7 \1L CHs \j;:zwx 58 | 606.3
X COOH ST
F
4030 | CH :: h [fi] H \WL E;E 57 | 606.4
COOH
F
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3. The conpound according to claiml of fornula (Ib):

RLORY RRoONRA NRZHNR NR R3R7 Rs 5 (Ib)
wobh@sessss , R2, R3, R4, R5, R6, R7, R8, R9, RIOr/aazhos/000208

R21 are defined as in claim 1. 4. The conpound

according to one or nore of the above clains wherein

Rl is selected fromthe group consisting of H nethyl

and ethyl. 5. The conpound according to one or nore of
the above clains wherein R2 is selected fron1ha|ogen,

cyana, (C—d)al kyl (G2 4} abkeny—(C2—A)al “y..y:

([BBp&)|cycl qal kyl, sel ecte r® the MS
group pofRf armm?as: [NRU b /BR°S $J RO b }<§/ NNN N .
ON M\ / \INNNH 011 _|gtminy | (WD)
Nb—o—f—S—355—0-2 ;#6#266? \ =1

NI NINI/ [NoN,/" \["/ HNand wherein said and
Het arle unqubsii tu substitufgg W 1 ;é%é m@@re y
RP4031s| G&kijned g m-t 6. Th& co 6103
atcordj ng tlo im5 rein R jis SSFE,ted f'r om Br

g, cyano,

54 599.3

4032 | CH; Z/ )

575.2

61 | 5772

4033 | H Br

Z N
4034 | CH; \I oo 52 | 642.3
F
2\
4035 | H ~ I oo
F
Z N
4036 H ~ [ H \HCOOH .4 | 5782
F
Z2\|
4037 | CH; \I H \l 6.3 592.;

54 | 6132

%
%
%
X,
X,
4

COOH

4038 | CHs Z/ )
o}
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,methyl, ethyl, propyl, 1-nethylethyl, ethenyl,

1- et hyl et henyl , ethynyl, cycl opropyl, phenyl and Het
w@edosnsses from t he group of formulas: N N S sPCOCA2ID5M0208

Ss 5NV/ NN LN NNN\V/ NI IN/ Nl HH- N

eeor f , eooojsj \.NNNN/ N HNand wherein

sai d phenyl and Het, are unsubstituted or substituted

w th ,R21. 10 7. The conpound according to one or nore

of the above clainms wherein RR1 is 1, 2 or 3
substituents each |ndependently selected from l to

P 3 ?H&) tituents each independentliy sel ec fROM ¢ mMS
hial ogen;gtand g2 1 toR2 subskftugnt sReach | gndent|l y
skl gctled frlom a) hydroxy, (C -4)alkyl or% (min) | (MH)"
( ' ¢

C1.-4)alkoxy ‘"h%af#n:;a%’td skl —and—altexy—are—eanh
ptionally ' ith one,| two or|three hal oggn

tons;| 15 N herein RN N s se¢ d [from I—é672

C4a33) Cky | | kylH - QO O (C1{3) aKkyl| 6T54 gag2
5/ 080 5/ 000209 anéoq%'ljat X wheriei n

he' al kyl p ch of said (Cl.3)al kyl,

{1

O Ct3)yatkytTare optronat{Iy

D or thrieel substituents
d (Cl. 6)|al hlxy; ar%erei n
mentier ed moRgcy¢l i oS, t uridt 22

L)I\J:
mm
=3

d

/\:é
(@]
=
@1

CLOUOWOM ! TS~ O
i O
N
o
o
o)
=4
0)
'S HY OD =

nsat uf at ed or s F

-

‘ N%LN .
4041 | CH; S)I @ H ICCOH Q 6.2 | 703.3
: F F h :
Br
!

4042 | CH, \I © H m Q 39 | 6393

NH, cooH| {7

F F

4043 | CH; Z/ \} © H m SZ 6.9 | 5934

‘ s cooH| T 7
4044 | CH, gﬁl é m H Q 6.4 | 609.4

. COOH <3

152



aromati c heterocycle having I or 2 heteroatons, each
i ndependently selected fromN, 0 and S; and RN2 is H

w@e00§/d0389 al kyl ; c) - CONRN2RN , wherei n RN2 anpCRNA205/000208

10

15

20

25

each i ndependently selected 10 fromH and
(C1_3)al kyl; and d) Het, wherein said Het is a 5- or
6- mnenber ed nonocyclic heterocycle having 1, 2 or 3
het er oat ons, each independently selected fromN, O
and S. 8. The conpound according to claim?7 wherein
R21 is 1, 2 or 3 substituent ch independently
selected from 15 - 1 to 2 sSubstituents each
|ndependently sel ected from fluorine, chlorine and
nln and. - 1 to 2 substituents each independently
R
AV Sin a) hydroxy, nmethyl, ethyl, propyl,
1- nethylethyl nmet hoxy, ethoxy, propoxy or *
et y‘{ ﬁ{pﬁﬁﬁa’,re;‘!}@@érﬁ‘édbysr@m%léfﬁbhw entibper, dastepsdisomer o

1- met 20 net hox A gﬁopoxy and

1- met rt@ut@nwdweafr ckiding aéﬁtobﬁ ?F% r? stituted with
one, two or three Ral ogen &t l\j( CH3) 2 or
-NHRN wherein RNl lis selette fr@ H rrethyl et hyl ,
propyl, 1-meth Letﬁy Y- { d 3-pyri dyl
and 4-pyridyl; , . etthyI propyl
and 1-nethyl et hyI qre each opRiona substltut ed
with one, two or ti¥ee substituent® selfect gyl from

hal ogen and (CL.3)al koxy; c) -CONHZ; and d) 3-pyridyl,
4wlpgreihdyl 5-pyrimdinyl, 2-furyl, 1-pyrrolyl and

LR RI?J? b' iR abndqge 8therBor AQsﬂDQMMeIaGGG lbetwegntwo Gratoros
a

Cipotesnun gldouBRAIH N CRRMETE EA QBN AE Sl W he

Oém%é"%ondlw WO 2005/ 080388 PCT/ CA2005/ 000208 fl-uori ne
t O] . Jhe conmpound according to one or nore of

t Reisdben/&+oPl¥ls wherein R4 is H or halogen and R is
HR? is selected from halogen, cyano, (Ci.s)alkyl, (Cze)alkenyl, 2s)alkynyl,

(Cs7)cycloalkyl, aryl and Het; said aryl and Het being optionally substituted with R?';
wherein R*' is one, two or three substituents each independently selected from
_OH, -CN, -N(R"»R™, halogen, (Cs)alkyl, (Cre)alkoxy, (C1.e)alkylthio, Het
and -CO-N(R")RM";
wherein said (C1.¢)alkyl, (Ci.s)alkoxy and (Ci.¢)alkylthio are each
optionally substituted with one, two or three halogen atoms;

R®is (Cs.e)cycloalkyl, optionally substituted with from one to four halogen atoms;

R* and R” are each independently selected from H, (C1e)alkyl, (Cre)alkoxy,
(C1.6)alkylthio, -NHz, -NH(C..e)alkyl, -N((C+.)alkyl), and halogen;

One of R® and R® is selected from COOH, -CO-N(RY)RM, aryl, Het and (Cz.s)alkenyl,

wheréin aryl, Het, (C.c)alkeny! and R™ orany heterocycle formed between R? and

RM are each optionally substituted with R®’;
wherein R® is one, two or three substituents each independently selected from

(C1.0)alkyl, -COOH, -OH, oxo, N(RM)RY, -CO-N(R*)R"" and halogen,
wherein the (C1)alkyl is optionally substituted with aryl or - -N(RV?)RM;
and the other of R® and R® is selected from H, (Cs)alkyl, (Crs)alkoxy, (C1)alkylthio,

and N(RV?)RM;
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11. The conpound according to claim 10 wherein R4 is H
or d and R is H 12. The conpound according to one

woeroososssHf t he above cl ai s wherein one of RECHAA2(88000208

10

15

20

25

30

is selected from a) (C2.4)al kenyl substituted with
COOH or CONHR NI, wherein RN is 5 selected fromH and
(Cl.3)al kyl, said al kenyl being optionally further
substituted with one or two substituents each

[ ndependent ly sel ected from (Cl 3) al kyl and hal ogen;

b hen h b [
okt Gratof. Codcicisaet v et B Al Endent 1y
g Slt egt\ml@l?réuh @Bid all@l Icycl(ojé]Hl aﬁmcyclcﬁm-elkw are ¢aCh .opjicrially |
i ona i tut
wher ei §PS %KFH% Oﬂﬁat%zgro\émt%%e E&S%‘é'&tg% dent Mnﬁ W sspeted
from Hramdalpgn, 3¢ al)dkdxy aod (RM)allftioRN2 are | i nked
(i] E{oa\%jégbh lntgeplgn%rﬂlp] %lgct@@ b6 (théﬂkyIa('SrQRS’aénH@h@r@ linked,

sat ur at ed ?
u ns at utogetberr with the Ehatpingo whish meau %ﬁ? aféaqheﬁl &P e cdCe7)cycloalkyl,

opti ong |
each i ?&e%ga%%éﬁgl or3fll 5 Ri6aheringreg h%rd"we hatigg Pahars 3

selected fro d
- N( Rszwoatom‘feﬁaégﬁ‘@p?\ﬂ ey selected ’Jé\l‘?j“& g‘ﬂ?ﬂﬁss and T
( C1- 3) @hkln s%ﬂijcycrog%lc&ycﬁ))aﬂdekw lor AstarodiNZe issn Bladr case optionally
(C1.3)al k tu%wpﬁ@ere'kw is a 5- or 6-nenbered

m)nocy?,‘f'tis nsat urated or aromatic
hﬂ“em@weﬂee frbﬁMH r(g1 alagn (CshoyQodian, éCoatysioalkyle@ehalkyl-,

P ed fr N and S; d COCH,
gst(ﬁegg[g%’e O' '( )glgg ﬂgmleg sel ect ed f?(r)]m ﬁ) NHRNI ,
( Cl. 3) ahkngin thalattkyl 26 oyGtalRyl abktions/of as pEsaid (S-nlalkyl

o2 ) M50 RS o 681 coo

accor di®@g)alkyl aleziash ootinal ubstitied vith ORS WP ier §Ubst't“e"ts
seI ect %g&h lfrmaé’pffnd@atly(%c@%lohﬁﬁb{ége‘huéﬁ‘;;)allddkyidnd/\(dda)amb and

optironally further substituted with
orl’ém@rHPK/\@s)@M't Pt uents sel ected from (Cl-3)al kyl and

hadregenrNaRs) Ba lifka8Nibhethér wikkithe Ratdm kewnigh tey iacnattdchied, to
substituted Wwth one
form a 4-, 5-, 6- or 7-m embereJ sa&urated unsaturated or aromatic N-containing
heterocycle or a 8-, 9-, 10- or 11-membered saturated, unsaturated or aromatic N-
containing heterobicycle, each optionally having additionally from 1 to 3 heteroatoms
each independently selected from O, N, and S;
wherein the heterocycle or heterobicycle formed by R" and RM is optionally
substituted with one, two or three substituents each independently selected
from halogen, (C.s)alkyl, (Ci.)alkoxy and (Cy.g)alkylthio;
wherein Het is defined as a 4-, 5-, 8- or 7-membered heterocycle having 1 to 4
heteroatoms each independently selected from O, N and S, which may be saturated,
unsaturated or aromatic, or a 8-, 9-, 10- or 11-membered heterobicycle having 1 to 5
heteroatoms wherever possible, each independently selected from O, N and S, which

may be saturated, unsaturated or aromatic.
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5 substituents each independently selected from .
-OH, oxo, COOH, \/ ii. (Cl-3)alkyl optionally

wGeaipsoswsss ed with phenyl, -N(CH3)2, or and i iPCT/CARDS/000208

10

-N(CH3) 2 and - NHCOCH3; 10 wherein Het is selected from
the formulas: ---- ---- ---- --- NNo NBbNN-~Il S
H-H\N H3 HNHG6LO NG6NG6,,N aN OHd N~/N and and
c) COOH, and the other of R5 and R6 is selected from
H, methyl, nethoxy, ethoxy, -NH2 15 and

- NHCO- OCH( CH3) 2. 14. The conpound according to claim
12. wheThs ¢pnmesned acqReinghie %mmsof;wa@aa- from a)

- CH=CH- COOH or - Ci=CH CONbB2,gseath optional |y

substituted with Jone or tlwo Xubstitugnts sel ected
from nmethyl, et,hy) agid H uoNo; “énd)—t phenyl
optional ly subStitutled i th N - 0 fHet optionally
substituted with ohe or two s@&bstit
i ndependently sel e®’ted from i. -8 ,
nmet hyl or ethyl, each optionally. supstityted wt . .
phenzl wherN(nCR—%RE,RS, 345@5,\5)35, ROTR) é&ﬂggﬂd R are d&fined as in claim
PCT/ OA%OOS/ 000208 or and iii. -NH2, -N(CH3)2 and
-NHCOCH3; wherein Het is selected fromthe fornul as:
---- ---- == NIN NNNN-\N\ ./

- oXo, QapH, i

3. The compound according to claim 1 of formula (ib):
R' 0 R R "
N /N
RJD/U\H \ - R
) -
R3 R7 R6 (Ib)

wherein R, R%, R%, R%, R®, R®, R’, R, R>, R’ and R? are defined as in claim

1.

4. The compound according to one or more of the above claims wherein R' is

selected from the group consisting of H, methyl and ethyl.

5. The compound according to one or more of the above claims wherein R? is
selected from halogen, cyano, (Ci-s)alkyl, (Cas)alkenyl, (Co.g)alkynyl,
(Cs.)cycloalkyi, phenyl and Het selected from the group of formulas:




NNNNII T /I\V --) 5 NNand and c¢) COOH and the
other of R5 and R6 is selected fromH, nethyl,

wOoretohososss et hoxy, -NH2 and - NHCO OCH( CH3) 2. 1BCT/Ch2005/000208

10

15

conmpound according to one or nore of the above clains
wherein R8 is selected from (C1-5)al kyl,
(C4-6)cycl oal kyl, and (C3-4)cycl oal kyl - (Cl -3) al kyl,
wherein the (C1-5)alkyl is optionally substituted Wi t h
(Cl1-3)al koxy or fromone to three fluoro atons. 10
16. The_conpound according to claim 15 wherein R8 is

sel ected| from pet hyI et hyl, propyl - met hyl et hyl ,
2- met hy opyr y buty cl obutj\yﬁ\

cycl oprapy @ 2, 2, i fl uoroet hyl

and 2-me hol y th l. eincopound agcgpding to one

or nore Ot he ove cI ns Wher ei, andRk9 d ; RIO are

each i ndepende 28

R10 ar gﬂﬁ ersea Méﬁgset ﬁ-gett%ge rﬁ%pﬂﬁ&é& 3 &]rl%ggftgteg Itﬁ% \Rtherein
t hey ar® iatiefredes jn clam"f‘brm (C3-6) cycl oal kyl

(C5-6) cycl oal kenyl or a 5- or 6-nenbered rmnocycljc

het erocycl e having from 1 to 2 heteroatons
i 18depeiitie nomhpound|aseerding e e/RinDS wherei R\/\'/ﬁé?'é?tﬁd gramc?r Cl, cyano,

cycl oal e Cr‘né‘th isthema Nethynyl
nﬁﬂi}d ik pﬂ?ﬂ kqm{éthyﬂéthﬂ étﬁér?FYI yistheaq yny

opti ona tltuted W th

The cospdeniePyhdberdiang HFBS%‘F%?%@‘? t%‘:@%@? ﬂﬁgrﬁg’}?j’ oup
is sel ect ed 160 WO 2005/ 080388 PCT/ CA2005%/ 000208~

- and conpoun cor
to clalm ft?ylgkgi% %Z§§ \7:328 Wé)
and the o geln /.- betwken t
C atons repfesents a doubl e bond and R betmeen a

C-atom and a N-atom . -
Ny ] \} Z/ \\N

ol @@

wherein said phenyl and Het are unsubstituted or substituted with R*.

7. The compound according to one or more of the above claims wherein R* is 1,
2 or 3 substituents each independently selected from: '
- 1 to 3 substituents each independently selected from halogen; and
- 1 to 2 substituents each independently selected from:
a) hydroxy, (C1.4)alkyl or (C14)alkoxy; wherein said alkyl and alkoxy are
each optionally substituted with one, two or three halogen atoms;
b)  -NRYR™ wherein

RM is selected from H, (C+.s)alkyl, -CO-(Cy.s)alkyl, -CO-O-(Cyz)alkyl
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represents a single bond; 5 Ris Hor (Cl_6)alkyl; R2
i s hal ogen, aryl or Het; said aryl and Het being

WopisosmEBd y substituted with R21; wherei n R21PCHCA®5/000208

10

15

20

25
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two or three substituents each independently selected
from-0OH, -CN, -N(RN2)RN1, hal ogen, (d -6)alkyl,
(C1.6)al koxy, 10 (Ci1.6)alkylthio, Het and

-CO- N(RN2) RN1; wherein said al kyl, al koxy and

al kylthio are each optionally substituted with one,

two or three hal ogen atons; R3 is (C5.6)cycloal kyl ,
optionally AL t ut ed wit h fromone to four -hal ogen
atons; 15 R4heeih the alkyiomed of cudepeé sald T i-jallet-6Ot(Eds)alkyl,

ergIan H_ N&(Clcﬁes C:><- . C1 )%(l gg%@%ﬁ%wﬁ{b@w @«Ltjg%hte%’or three

one of R5 asmbslﬁ&iuen’s ssbb’fedtfrem Halagen GODKE 1-6) FaARRgin said
Het and I
RN o any RELERSPLPS %"i“%%“e"“g%&?&'géﬁ%‘@’ Z‘Jﬁ@%ﬁ{e‘ﬁ‘?‘ﬁ

each opt i onatonyatis ubt@tqome baving 1 Ar Rbeteraatpnih 8p¢h indeasydently

i's one, tV\Dsé]éctEJi‘err% @@&ﬁd$%ﬁt s each independently
sel ect ed frog; COOH, - N(RN2) RN1,

- CO- N( R\2) RR 'Sé'h‘?.f(ChéP'éden and the other of R5 and
R6 is FI ect@@NhNW KMihefdin R® =M are(éébh(ﬁ)c@bkmey\tly selected

(Cl1.6)a kylthlo JRNL; 25 R$ is (O - 6)a|ky|
(C3_7)cycl o fpm agq(q@%f{“'f vﬂ oal kyl - (CL_6) al kyl -

wher ei @%Sal dieﬁ'vm&em 6316 Hetiskys- oaadn@ybﬂretah'lloybeyalrddydterocycle
are eac

opti anal 200 8

PCT/ CA2005/ 881298 él%"u%'%ﬁjt?r\tg%gﬁ %"‘t?‘ 9"32’ ndgnfly sglctpp ram N. ©
substituent aneé&ch i ndependently selected from

hal ogen, (Cl-6)al koxy and (Cl--6)al kylthio; RO and R10

are each independently sel ected fron1§C1 6) al kyl ; or
R®.and TReGompeund daskesingtto gleinn @wharaimRi'Hie 1.6 et HHbstiuents each

whi ch t, to form (C3- 57ccloalkl
(C5-7) U OQ(F 2E%I@Etg§ﬁom L ) y y

het er ocyldp@ Slhlbﬁtit‘#@t?r ?%'ﬂde{pén%erﬁléﬁ%'FGE@ 3%‘ ﬂé’%ﬁ? chlorine and
I ndepengginky; an%e| ected fromO, N, and S; wherein said

ggf ! gﬁlah?/t; 2su gtlltl?eal‘lté( 35‘3(1 lné)epen(?en"a{/ gglggtleg fome ©2¢ h
a) hydroxy, methyl, ethyl, propyl, 1-methylethyl, methoxy, ethoxy, propoxy
or 1-methylethoxy; wherein said methyl, ethyl, propyl, 1-methylethyl,
methoxy, ethoxy, propoxy and 1-methylethoxy are each optionally
substituted with one, two or three halogen atoms; ‘
b) -N(CHs), or -NHRM" wherein
RM is selected from H, methyl, ethyl, propyl, 1-methylethyl, -CO-CHs,
2-pyridyl, 3-pyridyl and 4-pyridyl;
wherein said methyl, ethyl, propyl and 1-methylethyl are each
optionally substituted with one, two or three substituents selected
from halogen and (C.3)alkoxy;
c) -CONH,; and |
d) 3-pyridyl, 4-pyridyl, 5-pyrimidinyl, 2-furyl, 1-pyrrolyl and 1-morpholino.

9. The compound according to one or more of the above claims wherein R3is
cyclopentyl or cyclohexyl, each being optionally substituted with one or two

157



substituted with (Cl-4)alkyl; 10 R Nl is selected from
H (Cl-6)al kyl, (C3-7)cycloal kyl,

w@ aBs/pywyel oal kyl - (C1-6) al kyl -, - CO (Cl- 6) al kRET/CA2005/000208

-CO O (C1-6)al kyl and Het; wherein all of said alkyl
and cycloal kyl is optionally substituted with one,
two or three substituents each i ndependently sel ected
from hal ogen, (Cl-6)al koxy and (Cl-6)al kylthio; and
15 RN2 is Hor (Cl-6)alkyl, or RN2 and R NI may be
i nked, together with the N atomto which they are

at t achfegring gtomsrm a 4-, 5-, 6- or 7- mmbmedsMurMed
or unsaturated N contalnlng het er ocycle or a 8-,

- or_11-nmenbered N-containin C 4
haq. ngTRRIGAMROYAL PPSPTEIRS IR e f%@f‘é §‘?"enaé '@gé“ﬁg%@% s H
I'ndepegdfidget ahgIREsted from 0, N, and S; wherein the
het erocycl e or heterobicycle formed by R N2 and RN7 is
optionally substituted with one, two or three
sylpst i Thesdspaead accdrdide recialentd wheseih &t iseid of Eband R'is H.

. hal ogen, (Cl-6)alkyl, (Cl-6)alkoxy and

10

15

20

25

(Cl-6)al kylthio; 25 wherein Het is defined as a 4-,
542. 6- The cahpremt @ceatding teenscy ahare REHE ggove ¢laims whergin one of

heter oahglqasRegcsglec{équﬁpdent ly selected fromO, N and

ated, unsaturated or arormt
or a 8a) O9- (szlkeovl Symstﬁtﬁﬁ%wﬁfégo%@r&%%ﬁeyCWEGWMngs

11to 5 het e%éf@c@té’(?‘ﬁoﬁﬁm?ér%"(%ﬁ 3)QI‘R§ISé§?d| glkelﬂﬁlﬁé'lng optlonally further
fro

i ndependent [y sel ect ed

sat urat ed, syhsHiutadawigeney tye s%sgwﬁ?tﬁgacQ@deWeXﬂy selected
compound acg%q?pgamﬂﬁﬁb ﬁmagéln of formula (1) wherein
Rl is selected fromthe |st|
and et RYyI ; F@Zeﬂygors'é‘?teﬁ"@g’ Eﬂ?? wlék??t'g‘g:gg‘ﬁgﬁ ol B b
1-,) al kyl euds@&eﬂﬁsaéaklemyabper(d@aﬂws)emctgdrfydm 162 WO
2005/ 080388, PCT %9 (Zé8 0208 (C3.6)cycl oal kyl,
t

phenyl and Het™ tomthe group of for mul as:.,/
N)--N -~ Sii.OQC1_Qal@lsnphbn\dllv\rsubsmutad-wlt“\liheﬂﬂQKI ~-NR™R"\wherein

HHNNY % RM' and R™ are each independently selected from H and (C1.s)alkyl
or RM and R™ are linked, together with the N atom to which they
aré attached, to form a 5- or 6-membered monocyclic, saturated,

| unsaturated or aromatic N-containing heterocycle, optionally having
additionally one orttwo heteroatoms each independently selected
from N, O and S; and ‘ '
iii. —N(RM)RM": wherein RY is selected from H, (C1.s)alkyl and
-CO(C1.s)alkyl and RM is H or (Cy.s)alkyl;
wherein Het is a 5- or 6-membered monocyclic saturated, unsaturated
or aromatic heterocycle having from 1 to 3 heteroatoms, each
independently selected from O, N and S; and
c) COOH,;
and the other of R® and RE is selected from H, NHRY, (C1s)alkyl, and
(C1.5)alkoxy, wherein R is selected from H and -CO-O-(C1.e)alkyl.
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NN&ONNP-/ s s HL/N , and wherein said phenyl
and Het are unsubstituted or substituted with R21,
woL@ses3sR21 is 1, 2 or 3 substituents each  PCT/CA2005/000208
i ndependently selected from - 1, 2 or 3 substituents
each i ndependently selected from hal ogen; and - 1 or
2 substituents each independently selected from 10 a)

hydr oxy, (Cl-4)al kyl or (CL.4)al koxy; wherein said
al kyl and al koxy are each optionall y substituted with

one, two or three hal ogen atons; %r) @% q ere| ntd
RI&: i Jheepmpeusd E\CP‘HFH"QI"O glain & Wherbin one (819 3) Riskirete
COO&,@ﬂq 3)a| kyI and Het; 15 V\,hereln t he al ky I

bra L o8 o( 2235 nwﬁ%gtﬁgé%mrﬁ )ggﬁw b -C %@&@h&pfudher

one, two or ststiteed withsrtei drm\emslsbsgwleef@tse@dfed demh&laigiul and
and (Cl1_6) alnlélgé ﬁ d wherein said Het is a 5- or
6- menber ed non yc I c saturated, unsaturated or
ar omat iy hepbenytgmities, &ohibeinglopienally Rebsiifies Wik onerdwo -
i ndependent I Ahrop: and RN\2 is

° H or (C1.3) g%{&%peﬁge%%%&mwﬁber ein RN2 and RN
are each mdepé?i‘dié’rXPJC}O@E'F ected fromH and
(C1.3)alkyl; and d) Het, wherein said Het is a 5- or
6- menber ed nonocyclic heter ocycl e 163 WO 2005/ 080388 N—\\
PCT/ CA2005/ 000208 havi n &ter oat each XN
i ndependent fiy &eb) é@Y'é&ﬂ’t"P’PQ&WT\PSt'B‘teda‘ﬁ' reen PQS_ 32,0

cycl opentyl or: gcl ohexyl, each optionally substituted

with one to.fo fl i ne ~u2 R4 is Hor hal ogen
and R is H"™ - "ch'(&%)zgﬁ‘ﬁ%@%“@e| ected from a)

10 ( C2- 4) al keny| whdysihiHet isesblestedfroBODE famu@ESNHRNI |
wherein R Nl is_. sel ect ed fromH and (C1_3)al kyI sai.d

al kenyl beingotlon rt% titted with one
or two substitu nsN ent/ ))\selé_/(\ed 110/ o

from(Cl - 3)alky ndN an

58855,

c)  COOH;
and the other of R® and R® is selected from H, methyl, methoxy, ethoxy, -NH,
15 and -NHCO-OCH(CHs)..

14. The compound according to claim 13 wherein one of R® and R® is selected

from:

a) -CH=CH-COOH or -CH=CH-CONH,, each optionally substituted with
one or two substituents selected from methyl, ethyl and fluoro; and

b) phenyl optionally substituted with NH; or

20 Het optionally substituted with one or two substituents each

independently selected from:
i. —OH, oxo, COOH;
ii. methyl or ethyl, each optionally substltuted with phenyl, —=N(CHj),,
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b) phenyl or Het, each being optionally substituted
W th one or two substituents each independently

wa@edososses from i. -OH oxo, COK ii. (C -3)alRkgi/CA2005/000208

10

optionally substituted with phenyl or -N(RN2)RNL,
wherein 15 RN and RN2 are each i ndependently
selected fromH and (Cl.3)alkyl or RN and RN2 are
i nked, together with the N atomto which they are
attached, to forma 5- or 6-membered nonocyclic,
saturated, unsaturated or aromatic N containing

het erocycl e, optKonal ly having additionally one or
two het er oat ons e _h i ndependently selected 20 from
N, 0 and S; ag N@RNz) RN1; wherein RNl is

selected fromH Cl. 3) al kyl d
RN2 is H or'“(Cﬁ %)‘5 y‘% r@h&ﬁ@%'ﬁecqls a )5a o¥ o

6- menber qgheraMBGYIS stiecteatrumahethrmulasat ur ated  or
aromati c heterocycle having from1 to 3 heteroato

each 25 in epen ent sel ecte fromQ N and and
c) COOH; Nt \el [te

H, NHRNI, (c1N )a|
is selecte fromH and’ O(Cl 6)'al kyl ; " 30 R8 is’

sel ect ed ffem ( kyI (C4.6).cycl oal kyl, and
(C3.4)cycl & |nthe(Cl 5) al kyl
i's optlonl ubtltu ﬁsﬁth(cb}alkoxy or from
one to o,ro Zat,0 amdl RO darRd0 are each

|ndependent bboz_gl ected from (Cl-3)al kyl or RO and R10

are Chked ether wwth the C atomto which they
are at laact hetthérof Rbamd Rbis seiected Gomasosgpyl, methoxy, ethoxy, -NH,

PCT/ CA%QQS,QQ{Q@?(S@_KC@QB 6) cycl oal kyl

(C5-6)cycl oalkenyl " or""a 5- or 6- rrenbered het er ocycl e
having from1 to 2 heteroatons selected fromO and N;

Whgr ei r’\'h@Q:Fﬁ oA RadlRglte ok &l rﬁ@ﬂe'@f?[ﬁé abRve BRingy witareih®?® is,
i s optiona

conpoursglesied @P%u(gzg):?%y't %gﬁ)tv‘\fnY‘.ﬂP%lfy fF 2%?‘2 %‘%'Wéﬁ Q?%y ;

R is %me%?ﬁ 81 (E1.98K Reo@ibRally substisited iy (Of)aioxyret fngrh one to

and eth
t ree fluoro atoms.

16. The compound according to claim 15 wherein R? is selected from methyl,
ethyl, propyl, 1-methylethyl, 2-methylpropyl, 3-methylbutyl, cyclobutyl,
cyclopropylmethyl, 2-fluoroethyl, 2 2 2-trifluoroethyl and 2-methoxyethyl.

17. The compound according to one or more of the above claims wherein R? and
R™ are each independently selected from (C1.s)alkyl or R? and R" are linked,
together with the C atom to which they are attached, to form (Cs.s)cycloalkyl,
(Cs.s)cycloalkenyl or a 5- or 6-membered monocyclic heterocycle having from
1 to 2 heteroatoms each independently selected from O and N; wherein said
cycloalkyl, cycloalkenyl or heterocycle is each optionally substituted with

(Ca)alkyl.
R9 R10

18. The compound according to claim 17 wherein the group K is selected ‘
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R2 is selected fromBr, O, cyano, nethyl, ethyl,
propyl, 1-nethylethyl, ethenyl, 1-nethylethenyl,

w@edvpngd3gs cycl opropyl, phenyl and Het sel ect edPd¢T/On2105€00208

10

15

20

25

group of formulas: N-Nblo Obv ~sx S kz) 10 N N~LN
NNQNNNHNses, r'" , NNO\ ~\ ~\ s \ Il

[J NN/NNN\V O/ VI N N/ I N ~N"M /7 ~NHN

-/ and wherein said phenyl and Het are unsubstituted
or substituted with R21, wherein 15 R21 is 1, 2 or 3‘
substituents each i ndependently selected from -

2 substltuents each |nde&etwf/entl elected fro
quor!ne; C ri ne d ro d Hcl fca, 2
substi tuent sxgach PXdepen n;ly ~-Iecte Fomn

hydr oxy, ,met hyt, &t hy , Propyl, *1- nethylethyl
nmet hoxy, ethoxy propoxy 20 or 1- nethylethoxy

wherein sa thyl, ethyl, propyl, 1-nethylethyl,

met hoxy, ethoxy, propoxy and 1- nethylethoxy are each
optionally bstituted with one, two or three hal ogen
at ons; ghy “N(CH3)2 or -NHRNI wherein 165 WO

2005/ 080388 PCT/ CA2005/ 000208 R NI is selected from
H methyl, ethyl, propyl, 1-nethylethyl, -CO CH3,

24pYr i dyik co@pgundi atgodrdimgdo daipyt btfptmula (1) wherein

either A or B is N and the other B or A is C, wherein ----- between two C-
atoms represents a double bond and -—--- between a C-atom and a N-atom
represents a single bond; ‘
R'is H or (Cy.e)alkyl;
R? is halogen, aryl or Het; said aryl and Het being optionally substituted with
R21;
wherein R21 is one, two or three substituents each independently
selected from —OH, -CN, -N(RV?)RY, halogen, (C+.s)alkyl, (C1¢)alkoxy,
(C1e)alkylthio, Het and -CO-N(R"»)RY;
wherein said alkyl, alkoxy and alkylthio are each optionally
substituted with one, two or three halogen atoms;
R® is (Cs.c)cycloalkyl, optionally substituted with from one to four halogen
,  atoms; ‘ '
| R* and R’ are each independently selected from H, (C1.6)alkyl, (C+.)alkoxy,
(C1.6)alkylthio, -NH,, -NH(C1.¢)alky!, -N((C1.s)alkyl)2 and halogen;
one of R° and R® is selected from COOH, -CO-N(R"))RM, Het and
(Cz.s)alkenyl, wherein Het, (C)alkenyl and R"" or any heterocycle formed
between RM and RM! are each optionally substituted with R®;
wherein R¥ is one, two or three substituents each independently
selected from (C+)alkyl, -COOH, -N(R'3)RY, -CO-N(R**)RY, and
halogen;
and the other of R® and R® is selected from H, (C+.s)alkyl, (Ci.s)alkoxy,
(C1)alkylthio, and N(R¥)R;
R® is (Cy.6)alkyl, (Cs7)cycloalkyl or (Csz)cycloalkyl-(Cs.g)alkyl-;
wherein said alkyl, cycloalkyl and cycloalkyl-alkyl are each optionally
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wherein said methyl, ethyl, propyl-and 1-nethylethyl
are each optionally substituted with one, two or

wa boosessebst i t uents sel ected 5 from hal ogen ap@I/CA2005/000208

10

15

20

25

30

(C1-3)al koxy; c) -CONH2; and d) 3-pyridyl, 4-pyridyl
5-pyrimdinyl, 2-furyl, 1-pyrrolyl and {-mrpﬁgl [ ng; ’
R3 is cyclopentyl or cyclohexyl, each optionally
substituted with one or two fluorine atons; 10 R4 is
H or halogen and R7 is H one of RS and R6 is
selected from a) (C2-4)alken

or - CONH2, Sah%i'tléﬁ‘i WEmare e o %W& éth ?t?e%ﬂ“e'&‘s%e%
one or two sgjbehifloreiticoeheldr sfatikdxyf aran(Cy6akglrad:kyl and

h
oglt ?gﬁﬁ gng %uéﬁ%ﬁ%ﬂf henéﬁ\({eﬁﬁyogﬁec’teoeffoqﬁ ((5’1 sbéglg/tl or ll}; ﬁnd RY are

“each i ndepainraniohstheekitcthed dtorote which them aresitachetipiform (Ca.

I_ IN( CI(_é:)l 23) a#cy)floali%\ﬁ%%)o n)g{sélé’alk%%)lsér' t4Ut§Q|)r Wrﬁélnt%?@@ﬁéterocycle

- NHCOCH3:  haluimgdiom Hest 3 heteroslomsteagh mdéh@fméﬂw %ﬁ“’rﬁﬁ?daf?m O,
6N N N’/ai{l SS:\“J\"/ NON/ 0 tlJ“\N\}\l\-l;r ~.p
and || NN |wherginsaid cyylo%qyc!g@kwﬁor?ﬁe@é@?wg ar8fea%%lptionally 4
?r’\‘ld R6 is sglhsmlid vsflthQ lkyket hyl , met hoxy, et hoxy,
et hyl , Rgrlg Wpcte(ifrﬁ@il-h)@ q{WR%CQS%FJﬁ@y@ fé’oad%y&g%lnﬁt(é}’ s)alkyl-,
met hyl S V(O ?&W' -0bLO Y, o)t hebHetpy | net hyl |
b0 OEt st by 5o BB sypstp v
RO Rl is sebmstveslof theeisubstituents each mdependently selected from
halogen, (C+¢)alkoxy and (Cis)alkylthio; and
- RMis H or (C1e)alkyl, or
RM and R™ may be linked, together with the N atom to which they are
attached, to form a 4-, 5-, 6- or 7-membered saturated or unsaturated N-
containing heterocycle or a 8-, 9-, 10--or 11-membered N-containing
heterobicycle, each having additionally from 1 to 3 heteroatoms each
independently selected from O, N, and S;
wherein the heterocycle or heterobicycle formed by R and RN1
optionally substituted with one, two or three substituents each
independently selected from halogen, (C1.e)alkyl, (Cie)alkoxy and
(Cr.o)alkylthio; |
wherein Het is defined as a 4-, 5-, 6- or 7-membered heterocycle having 1 to 4
heteroatoms each independently selected from O, N and S, which may be
saturated, unsaturated or aromatic, or a 8-, 9-, 10- or 11-membered
heterobicycle‘ having 1 to 5 heteroatoms wherever possible, each
' independently selected from O, N and S, which may be saturated, unsaturated

or aromatic;

20. The compound according to claim 1 of formula () wherein
R! is selected from the group consiéting of H, methyl and ethyl,
R? is selected from halogen, cyano, (C14)alkyl, (Cz.z)alkenyl, (Cag)alkynyl,
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the group [-N~ OO HCC and NH 5 22. The conpound
according to claiml of formula (1) wherein RL is

W@ 2000888 f rom t he group consi sting of H, nethptT/aAzb05/000208

10

15

20

ethyl; R2 is selected fromBr, C, cyano,.nethyl,

et hyl, propyl, 1-nethylethyl, ethenyl,

1- et hyl et henyl , ethynyl, cycl opropyl, phenyl and Het
selected fromthe group of formulas: N b/s ' S 10

0 \ \ / N N' LN ru\ bN / ~N I N NI i /\. NH H N N N
\ I SN/N

and | whGssRol PR HRlaeebd fem T g ert Om'asor

substituted with R21, V\/nereln 15 R21 is 2 or
substitdents each i ndependef ecte ‘érl@
2 substi tjuept aE;g agfég LE:g%cted fr
fluori ne; | ori 200 0388

PCT/Cﬁ2005/000208 'brom ne; and - 1 to 2 substltuents

each |ndependently seJected
L
I

N N

L

wherein said phenyl and Het are unsubstituted or substituted with R*!, wherein
R?! is 1, 2 or 3 substituents each independently selected from:
- 1, 2 or 3 substituents each independently selected from halogen; and
- 1 or 2 substituents each independently selected from:
a) hydroxy, (C14)alkyl or (C1.4)alkoxy; wherein said alkyl and alkoxy are
each optionally substituted with one, two or three halogen atoms;
b)  -NR“RY wherein
RM is selected from H, (Cys)alkyl, -CO-(C.s)alkyl, -CO-O-(C1-3)aIkyI.
and Het;
wherein the alkyl portions of each of said (C1.s)alkyl, -CO-(C.5)alkyl,
and -CO-O-(C1.s)alkyl are optionally substituted with one, two or three
substituents selected from halogen and (Cs.¢)alkoxy; and wherein said
Het is a 5- or 6-membered monocyclic saturated, unsaturated or
aromatic heterocycle 'having 1 or 2 heteroatoms, each independently
selected from N, O and S; and
N2 is H or (Cy.s)alkyl;
c) -CONR™RM wherein R¥ and R" are each independently selected
from H and (C;.3)alkyl; and

d) Het, wherein said Het is a 5- or 6-membered monocyclic heterocycle
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a) hydroxy, nethyl, ethyl, propyl, 1-nethylethyl,
nmet hoxy, ethoxy, propoxy or 1-nethylethoxy; wherein

wa@ 200d/08m8hyl , ethyl, propyl, 1-nethylethyl, 5 PE/hax0ps5/000208
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et hoxy, propoxy and 1-nethylethoxy are each optionally
substituted with one, two or three hal ogen atons; b)
-N(CH3)2 or -NHRN wherein RN is selected fromH,

met hyl, ethyl, propyl, 1-nmethylethyl, -CO CHS,
2-pyridyl, 3-pyridyl and 4-pyridyl; 10 wherein said

nmet hyl , ethyl d 1- :
ot onal |y oLt BUY BESE bRk ptpagpeftySgBte rom .o
i;Jbst | t uerdns Sjel ecged _frolm hal ogen and ( Cl-3)al koxy;
-ngkﬂ; n - - - ) e
2-furyk, 1 fy%cgprepg% o cy}épr(])hé%_x %F@ﬁ@%’ornh@)@ubi@u% r\l\ihtg‘oﬂb Y tour

cycl opent ylfliworinegtomshexyl , each optionally substituted

w th ope. I j fag..at ons; R4i sHor Cl andand R7 i s
H; ong Egﬁﬂg aﬁﬁﬁﬁggﬁg sel ected from a) -CH=CH COCH

or - CHo@HBINAE R’ dediectist fgMal |y substituted with 20
one or f Wo &il%gh(bﬁ*l%n@]sgi}]ﬁered £8t €OH SHEORERY| whetmRr™ is

L2 . )
o tioim by oy S pherSE R A
subst i t uent g RAGRd Withdpeon danslbgtitehts eberdindemmiently selected
-OH, oxo, COOH, 25 i . thyl or ethyl, each
optional ly @%ﬁ@ﬂlfyéa”qr/{ﬁ?'ﬂgeﬁhenyl , -N(CH3)2, or and
Pii. - B2, phnHR)HRt asedh bbinGORtally sitestitited vitht onesor two
ielbﬁlc }\Ieﬁl { r g s¥itglgqtfs %gﬁlu hgépq{'dérﬁiyﬁeﬁcfe'd from:~ N N~ 0
i. —OH, oxo, COOH,;

i. (Ci.o)alkyl optionally substituted with phenyl or -N(RN3)RM, wherein
RM and R™ are each independently selected from H and (C1.s)alkyl
or RM and RM? are linked, together with the N atom to which they
are attached, to form a 5- or 6-membered monocyclic, saturated,

- unsaturated or aromatic N-containing heterocycle, optionally having
additionally one or two heteroatoms each independently selected
* fromN, O and S; and

i. —N(RY?)RN'; wherein RV is selected from H, (Cs.s)alkyl and
-CO(C1.s)alkyl and R"? is H or (C+.s)alkyl;

wherein Het is a 5- or 6-membered monocyclic saturated, unsaturated

or aromatic heterocycle having from 1 to 3 heteroatoms, each

independently selected from O, N and S; and

c) COOH,;

and the other of R® and R® is selected from H, NHRY, (Cy.5)alkyl, and
(Ci.3)alkoxy,

wherein RM is selected from H and -CO-O-(C1.)alkyl;

" R®is selected from (C1.s)alkyl, (Cas)cycloalkyl, and (Cs.4)cycloalkyl-(Cq.a)alkyl,
wherein the (C+.s)alkyl is optionally substitufed with (C1.s)alkoxy or from one to
three fluoro atoms; and
R® and R™ are each independently selected from (C1.5)alkyl or R® and R™ are

linked, together with the C atom to which they are attached, to form .
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Rs is selected fromH, nethyl, nethoxy, ethoxy, -NH2
and -NHCO- OCH(CH3)2; 5 R8 is selected from nethyl,

et hyl, propyl, 1-nethylethyl, 2-nethylpropyl, 3-

met hyl butyl, cyclobutyl, cycl opropyl nethyl,
2-fluoroethyl, 2,2,2-trifluoroethyl and

2- met hoxyet h nd zo up.is

e oo e AL e BB e
for the theeiagment 1 or2 mmmemmscsaleoiredmm Qrhady wberein said

f 8 m; L Ies Io ' Qlkﬁf %y%f&%l'ﬁgr%l Ppér{rs&%i%eoé é)%%ﬂ%?&’ gﬁjosﬁﬁlfé?irvﬂfhn g
phar rmceL(Cu)glley acceptabl e salt or est er t hereof, and
a pharmaceutically acceptable carrier. 24. The '

conposition according to claim23 further conprising a
t 124y apdheicerapeynd aseereieg te elaiiinb aHerpsla gheheEinnor e

ant i vi gakg mgosfrongﬁlec?mlﬁ SGRBBRY JfiHD a9l andlethg; t O

claim?2 wher ei n sai antiviral ent is sele

from R [IﬁaSﬁqutqd fEQhe BR (G rRvaRR: eth Q@thh%o bﬁﬁagtﬁylﬁtg]xl ethenyl,
accor d'1ﬂﬁethﬂe@nb%/’@t%yMG@lc§irébyt RRe@nbhy Hebdelatsifton the group

an other anti- agent The phar maceuti cal

corrp03|°ff°6'ﬁ“§%cord| ng to claim26, wherein the ot her
anti- 169

bbbbb\®¢

p o
N \

— VY

, and ;

wherein said phenyl and Het are unsubstituted or substituted with R*, wherein
R*' is 1, 2 or 3 substituents each independently selected from:
© -1 to 2 substituents each independently selected from fluorine; chlorine and

bromine; and

- 1 to 2 substituents each independently selected from:

a) hydroxy, methyl, ethyl, propyl, 1-methylethyl, methoxy, ethoxy, propoxy
or 1-methylethoxy; wherein said methyl, ethyl, propyl, 1-methylethyl,
methoxy, ethoxy, propoxy and 1-methylethoxy are each optionally
substituted with one, two or three halogen atoms;

b) -N(CHs), or -NHRM! wherein
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WO 2005/ 080388 PCT/ CA2005/ 000208 HCV agent is an
i mmunonodul at ory agent selected froma-, and co-

w0 niosnssson and pegyl ated fornms thereof. 28. TPET/CA2005/000208

10

15

conposition according to claim 26, wherein the other
anti-HCV agent is another inhibitor of HCV

pol ynerase. 29. The conposition according to claim 26,
wherein the other anti-HCV agent is an inhibitor of
HCV NS3 protease. 30. The conposition according to

cl ai m 26, rein the other anti- agent | O
RN G 8 !j‘e{"eﬁw}’ FW&%%H‘?@%M CO;CH.,
The conposi3-p@ityRGGYricH Bad &-pyddygi m 30, wherein said

I nhi bitor of another tar | Dok D8 FALthy 'S
selected fr¥ghH Sﬁ'&éﬂ?tﬁw’%eg%'yl’i dﬁﬁﬁ’%?ﬁ% a tﬂyrlég@fl %é’éé%aggt ed
from HCV hel i optanaliy-HbsiBRA3virape ctnoer dhrde Brhptijurpts selected
and an agent te i eswdt-h the function of an
NS5A prot ei n. #@ﬁgfld@%g?&g%coﬁ%ound according to one
or nore) of {G@NW4ands 1 to 22, or a pharmaceutically
accept ?P' e §-§Wdyﬁ?ﬁ-;?y$i.ﬁ?,r 5-byRhi@iRYl, 2-Qlryla1-p@rmgd sint i1anorpholino;
as

t hereo an i nhi'bi tor of .po r .33, Use
of a cBhjsaAlaPABYSF BYGREKY. §516R °8P£W?h¥g‘$9§ﬁgufeﬁjew@\ AR MO
to 22, omudrindemaaceutically acceptable salt or ester
thereof , or a conposition thereof, as an inhibitor of
RNA deﬁeﬁdéﬁfhwnﬁﬂdﬁrﬁqa’se activity of the enzyne
NS5B, or&60REshdR® isiedectadifroddse of a conpound accordi ng

to one or e. of the clains. _ ionallv further -
phar ma@tut %@M?@‘%XE%‘B?%@F@%@P@O‘%gres e’?lﬁf’ﬁgcri gg?o,naoyr urther
a conposi ti eubstitubedawith oresor tamsibstilushis selegfed froy (C1a)alkyl and
replication ) of a conpound according to one or
nor e of theh%lﬁg?nr‘rsgﬁﬁ to 22, or a pharmaceutical Ig{

accept &bl e phényl or Hets eaah beingrapgenally substiiemuih PRee two
thereof, fo flRnls &Rh RBberentlf S8/&vidd smof HCV

i nfection | r_%’“%ét%%m%% R TR TR

PCT/ CA2005/ H0029td 0x36CO0Ee of a conpound according to

one or nore of the clains 1 to 22, or a A
pharmaceutically acceptable salt or ester thereof, or N(/‘\\

‘a conposition thereof, for the treatnent or ‘
prevention d&f ﬁ@@alkM'f‘E’&'P’i‘quSFli’?%H‘tt‘?FgMbeWyﬁ_N(CH3)2’ or

20

25

conbi nati on W idhd another antiviral agent.
iii. -NHs, —N(CHs), and -NHCOCH;;
wherein Het is selected from the formulas:

@ s %:J (SRS cXale

N/
H
: -
/ (% N/LN KLN N/w
‘N NI N “\) N‘\) K/NH
AN N , and ; and

c) COOH;

and the other of R® and R?® is selected from H, methyl, methoxy, ethoxy, -NH;
and -NHCO-OCH(CHa)s; | |

R?® is selected from methyl, ethyl, propyl, 1-methylethyl, 2-methylpropyl, 3-

methylbutyl, cyclobutyl, cyclopropylmethyl, 2-fluoroethyl, 2,2,2-trifluoroethyl
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37. A nethod of inhibiting the RNA-dependent RNA
pol ynerase activity of the enzynme NS5B, encoded by

WOHE5/08B8PTr | Si ng exposi ng the enzyme NS5B to BEIT/CA2005/000208
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ef fective amount of a conmpound according to one or
nore of the clains 1 to 22 under conditions where the
RNA- dependent RNA pol ynerase activity of the enzyne
NS5B is inhibited. 38. A nmethod of inhibiting HCV
replication, conprising exposing a cell infected wth
HCV to an effective anount of a conpound according to
one ora'\ﬁ*t?r‘@e*@nye#}YE a@Hgi ms 1 to 22 under conditions
where replicag or®of HCV is inhibited. 39. A nethod of
treating or pyr ting HCV infection in a mamal
conpr i ik Gebup éaﬂi | siceeletigd fromt he mamal an effective
amount of a conpound acc rding to one or nore of the

clains 1 to 22, or a/p.h icaIIy acce bl ep’§abt

or est t her , acony tige eare§4o A

met hod giZ%%eat g or & eveniog inf ec R s
mammal rissing admini steri’ ng to t'he n‘armal an , and
effective anmount of a compound accor di ng to one or

nore of the. irs 1 to 22, or a pharmaceutically
acceptable saltjor ester thereof or a conposition
thereof, in i nati on with anot her antiviral agent.

5 41. Use of*a tonpound according to one or nore of
the clainms 1 to 22, or of a pharmaceutically
acceptable salt or ester thereof, or a conposition

t her eofrhe E@hpomhecd‘mdmg actiaime! offoenuied) weeteint for t he

treat nep d/or. th e F\ldae
viral nﬁqfseierelc froz&%e O@Bélgﬁhgcgfoun gﬁ*ggécﬁ‘(\)dr’ét ilq
one or R seleefedtfioen Bt, & myarho metd, etrml psopy!, 1-methy ethyl ethenyl,

2 S S L 5 gt 96

medi cawefotmdies: t he treatnent and/or the prevention of
an 171 WD 2005/ 080388 PCT/ CA2005/ 000208 Hev -

infectiaq 43. <An artjicle of<manufacture-c i NISI

composi ti ef f tre n S@ane [ or/ t

i nhi bi't t%g) moly ase d pac i ng S\),
he

mat eri al conprising a | abel \Nhl ch indi cates t hat
th

conposition can be used to-freat “nfectjon by
hepatltls C vikus, X
! N—-N h
RN ~ N X
RGN
N N

%LN 2 ' \4\1\1
HN \
[ ] Y
, , , and ;

wherein said phenyl and Het are unsubstituted or substituted with R*', wherein

R?' is 1, 2 or 3 substituents each independently selected from:
- 1 to 2 substituents each independently selected from fluorine; chlorine and

167



wherein said conposition conprises a conpound
according to one or nore of clains 1 to 22 or a

w@basossetiti cal |y acceptable salt or ester theP@DEA20DFM00208
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bromine; and

- 1 to 2 substituents each independently selected from:

a) hydroxy, methyl, ethyl, propyl, 1-methylethyl, methoxy, ethoxy, propoxy
or 1-methylethoxy; wherein said methyl, ethyl, propyl, 1-methylethyl,
methoxy, ethoxy, propoxy and 1-methylethoxy are each optionally
substituted with one, two or three halogen atoms;

b)  -N(CHa), or -NHR"! wherein "

RM is selected from H, methyl, ethyl, propyl, 1-methylethyl, -CO-CH,

2-pyridyl, 3-pyridyl and 4-pyridyl;

wherein said methyl, ethyl, propy! and 1-methylethyl are each
optionally substituted with one, two or three substituents selected
from halogen and (C1.z)alkoxy; |

c) 7CONH2; and

d) 3-pyridyl, 4-pyridyl, 5-pyrimidinyl, 2-furyl, 1-pyrroly! and 1—rﬁorpholino,;

R® is cyclopentyl or cyclohexyl, each optionally substituted with one or two

fluorine atoms;

R*is H or Cland and R” is H;

one of R® and R® is selected from:

a) -CH=CH-COOH or -CH=CH-CONH,, each optionally substituted with
one or two substituents selected from methyl, ethyl and fluoro; and

b) phenyl optionally substituted with NH; or
Het optionally substituted with one or two substituents each
independently selected from:

i. - —OH, oxo, COOH;
ii. methyl or ethyl, each optionally substituted with phenyl, ~N(CHj3)2,

N
Q
L
or ;and -

iii. ~NHa, =N(CHs), and -NHCOCH;;
wherein Het is selected from the formulas:

\ =
@N, 8 o) Yoty OO U

168



WO 2005/080388 PCT/CA2005/000208

: and
- ©) COOH
and the other of R® and R® is selected from H, methyl, methoxy, ethoxy, -NH;
and -NHCO-OCH(CHz),;
5 R® is selected from methyl, ethyl, propyl, 1-methylethyl, 2-methylpropyl, 3-
methylbutyl, eyclobutyl, cyclopropylmethyl, 2-fluoroethyl, 2,2 2-trifluoroethyl
and 2-methoxyethyl; and

R9 R1 0

4

the group is selected from:

o So
SZ f i CH3 5%
_ .o , and
QH

23. A pharmaceutical composition for the treatment or prevention of HCV infection,

10

comprising an effective amount of a compound according to one or more of
the claims 1 to 22, or a pharmaceutically acceptable salt or ester thereof, and
a pharmaceutically acceptable carrier. '

24. The composition according to claim 23 further comprising a therapeutically

effective amount of one or more antiviral agents.

25.  The composition according to claim 24, wherein said antiviral agent is selected
from: ribavirin and amantadine. '

26. The composition according to claim 24 wherein the antiviral agent is an other
anti-HCV agent.

27. The pharmaceutical composition according to claim 26, wherein the other anti-
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28.

29.

30.

31.

32.

33.

34.

35.

PCT/CA2005/000208

HCV agent is an immunomodulatory agent selected from o-, B-, 8- y-, =- and -
interferon and pegylated forms thereof.

" The composition according to claim 26, wherein the other anti-HCV agent is

another inhibitor of HCV polymerase.

The composition according to claim 26, wherein the other anti-HCV agent is an
inhibitor of HCV NS3 protease.

The composition according to claim 26, wherein the other anti-HCV agent is an
inhibitor of another target in the HCV life cycle.

The composition according to claim 30, wherein said inhibitor of another target

"in the HCV life cycle is selected from an agent that inhibits a target selected

from HCV helicase, HCV NS2/3 protease and HCV IRES, and an agent that
interferes with the function of an NS5A protein.

Use of a compound according to one or more of the claims 1 to 22, 0ra
pharmaceutically acceptable salt or ester thereof, or a composition thereof, as
an inhibitor of HCV polymerase.

Use of a compound according to one or more of the claims 1 to 22, or a
pharmaceutically acceptable salt or ester thereof, or a composition thereof as
an inhibitor of RNA dependent RNA polymerase activity of the enzyme NSSB
encoded by HCV.

. |
Use of a compound according to one or more of the claims 1 to 22, or a
pharmaceutically acceptable salt or ester thereof, or a composition thereof, as
an inhibitor of HCV replication.

Use of a compound according to one or more of the claims 1 to 22,0ra

pharmaceutically acceptable salt or ester thereof, or a composition thereof, for
the treatment or prevention of HCV infection in a mammal.
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36.

- 37.

38.

39.

40.

41.

42,

Use of a compound according to one or more of the claims 110 22, ora
pharmaceutically acceptable salt or ester thereof, or a composition thereof, for
the treatment or prevention of HCV infection in a mammal, in combination with

another antiviral agent.

A method of inhibiting the RNA-dependent RNA polymerase activity of the
enzyme NS5B, encoded by HCV, comprising exposing the enzyme NS5Bto .
an effective amount of a compound according to one or more of the claims 1 to
22 under conditions where the RNA-dependent RNA polymerase activity of the
enzyme NS5B is inhibited.

A method of inhibiting HCV replication, comprising exposing a cell infected
with HCV to an effective amount of a compound according to one or more of
the claims 1 to 22 under conditions where replication of HCV is inhibited.

A method of treating or preventing HCV infection in a mammal, comprising
administering to the mammal an effective amount of a compound according to
one or more of the é:laims 1 to 22, or a pharmaceutically acceptable salt or
ester thereof, or a composition thereof.

A method of treating or preventing HCV infection in a mammal, comprising
administering to the mammal an effective amount of a compound according to
one or more of the claims 1 to 22, or a pharmaceutically acceptable salt or
ester thereof, or a composition thereof, in combination with another antiviral
agent.

Use of a compound according to one or more of the claims 1 to 22, or ofa
pharmaceutically acceptable salt or ester thereof, or a composition thereof, for
the manufacture of a medicament for the treatment and/or the prevention of a

Flaviviridae viral infection.

Use of a compound according to one or more of the claims 1 to 22, or a
pharmaceutically acceptable salt or ester thereof, or a composition thereof, for
the manufacture of a medicament for the treatment and/or the prevention of an

17
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43.

‘polymerase of HCV and

HCV infection.

An article of manufacture comprising

a composition effective to treat an HCV infection or to inhibit the NS5B
packaging material comprising a label which indicates that the composition
can be used to treat infection by the hepatitis C virus,

wherein said composition comprises a compound according to one or more of

claims 1 to 22 or a pharmaceutically acceptable salt or ester thereof.
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