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I NHI Bl TOR COVPOUNDS FI ELD OF THE | NVENTI ON The present
w0 poenoiven rel ates to conpounds, processes forPCTIEAR004/000750
synthesis, 5 conpositions and net hods for the
treatment of hepatitis Cvirus (HCV) infection. In
particular, the present invention provides novel
pepti de anal ogs, pharmaceutical conpositions
cont ai ni ng such anal ogs and net hods for using these
anal ogs in the trHEBPAERIS & INHIBITIOR CONRBAQUNDS
BACKGROUND OF THE ‘| NVENTI ON Hepatitis C virus (HCV) is
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nmeasures, so in the near-term hopes are firnmy

pi nned on antiviral interventions. 30 Various clinical

st udinesnéchenistyerrwiiotm gt Mabﬂstlhs vire pgrsidterade and causes a high rate
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25e s (isehst HBootrabdass et prasgetiyrecpmntend immenegibbulirdirdéatment for this
purpose. The lack of an effective protective immune response is hampering the
development of a vaccine or adequate post-exposure prophylaxis meaeuree, soin
the near-term, hopes are firmly pinned on antiviral interventions.

30 Various clinical studies have been conducted with the 'goal of identifying
pharmaceutical agents capable of effectively treating HCV infection in patients
afflicted with chronic hepatitis C.. These studies have involved the use of interferon-
alpha, alone and in combination with other antiviral agents. Such studies have-
shown that a substantial number of the participants do not respond to these
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rel apse after termnation of treatnent. Until
recently, interferon (IFN) was the only avail able
wo bnamgof proven benefit 5 approved in the cPCHCa2(081000750

patients with chronic hepatitis C However the

sustai ned response rate is |ow, and |nterferon

treatnment al so i nduces severe side-effects (i.
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depressi on) that dim ni sh the quality of life of
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mul tdrglt%aghémsofbwwel I uI ar and viral proteases to
produce the structural and non-structural (NS)

proteins. In the case of HCV, the generation of
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pr ot%l\ggﬁ ofﬁ%%{ N?%CE 2)1& h%t %gé'%%gqh%%{l%ns 'of &qstlng pharmaceutical

chartﬂgﬁa@@szed cl eaves at the NS2-NS3 junction

(henceforth referred to as NS2/3 protease); the.

second one is a serine protease contained within the

‘N tRCYiiah eh@gbset sithiS3traNSRNA vitueds #)e Fladvireat famly. The single
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of NS3 and other vira
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CompFase Mgt auds ReRtr o SNEsoF SrrsCERE v Res RS digD. No4A
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? ﬁ;lt \%rtg:lr?af\ml%gf I}I§3 m%ogeea%epar% mec%s acfl #E sug‘sequent cleavages

downstream of NS3, both in cis, at the NS3-NS4A cleavage site, and in trans, for the
30 remaining NS4A-NS4B, NS4B-NS5A, NS5A-NS5B sites. The NS4A protein

appears to serve multiple functions, acting as a cofactor for the NS3 protease and

possibly assisting in the membrane localization of NS3 and other viral replicase -
components. The complex formation of the NS3 protease with NS4A seems
necessary to the processing events, enhancing the proteolytic efficiency at all of the
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replication of HCV. 5 A general strategy for the
devel opnent of antiviral agents is to inactivate
wa@ alibdgs encoded enzynes that are essential fBPCT/CAZ004/000750
replication of the virus. More recently, the NS3
prot ease has been found to potentially have an
addi tional inpact by blocking the | FN- nedi at ed
cellular antiviral activity in the infected cell (Foy
10 et al., Science, 17 April 2003). This |ends

cr edstes e The N&3praeingsd §xl'ﬁli]’@tnlszé©31@§$/|&‘%@?h£’cé§’é ERFRNA helicase
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protease inhibitors, an enzyne essential for the

replication of the hepatitis C virus 20 The pre
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prot eases such as human | eukocyte el astase (HLE), or
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Conmpared to the conpounds as discl osed in WD 00/09543,

conmpounds as provided by this |nventRon exhi bi t

unexpect ed advant ages. In génera ey show one or
nor e
By N R’
{ (CH,),.
v o o irrzu
N OH
. H
0 .

wherein a preferred meaning of R? is an unsubstituted or mono- or disubstituted

quinolinyl residue as defined therein, are described as hepatitis C viral NS3

protease inhibitors, an enzyme essential for the replication of the hepatitis C virus.
20 ‘ ,

The present invention provides tripeptide compounds that have improved potency.

against the HCV NS3 protease. Furthermore, compounds being highly active in cell

culture are provided.

25  An advantage of one aspect of the present invention resides in the fact that
compounds according to this invention specifically inhibit the NS3 protease and do
not show signfficant inhibitory activity against other human serine proteases such as
human leukocyte elastase (HLE), or cysteine proteases such as human liver
cathepsin B (CatB). . ’
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of the follow ng advantages: - |lower 1C50 values in a
NS3- NS4A protease assay; 5 - lower ECS50 values in a
w@edok/1msed HCV RNA replication assay; - bettBCT/CA2004/000750
solubility; and/or - higher plasma |evels when
adm nistered orally in the rat. SUMVARY OF THE
I NVENTI ON 10 Included in the scope of the invention is
a racemate, diastereoi somer, or optical isonmer of a
compound of. forpula (1): R2 L1 N/\ LONS L2i i R3
0 IEoNuﬁied £ the GoMpQJrfas:‘ésRilﬁloéddﬁn W eD@B4%8 dofnpounds as provided
clo
E% ”?%e(;‘sﬂbdwéa? gd‘@é"‘acﬂesmhﬁ’&e@ief?' &gyphow one or more
al kxortheo’galtdmw kWantay@d al kyI cycl oal kyl may be nono-,

%érg{‘ﬁ‘t"’r&g%}é ﬁ‘%ﬁr Fn“%@%?i“aﬁ%é éleéﬁéaﬁ%’w 2% g?m kyI'

BRy - belowenBE;,0/aludis-in &k bhad RGVRNA ré‘ﬁﬂbéﬁdnt é&@i{
selecte fro[ lPdro and O (Cl-4)alkyl; and c)
wher ei F Eegxéﬂnb 535‘ Bl kyl groups may be. .mono-, di- or
tri ~suttighértpldseeh lsivels whaf daiplingiersd aam id)inavker ei n each
.of said cycloal kyl groups being 4-, 5-, 6- or
7-menbered having optionally one (for the 4-, 5, 6,
or Bumﬂmemd)—mmvﬂnmr\(for the 5-, 6- or 7- man‘oelred)OI
- -groups. . not dir i,.nked to each ot her -repl ace
1By, TR e Reore . yestibh & ¢ [avefiate orasiepang R optica
vi aistimdrefiatcotpoutd oorratiens; X is Oor N4 -4 WO
2004/ 103996 PCT/ CA2004/ 000750 R3 is (C2_8)al kyl,
(C3.7)cycl oal kyl or (C1.3)al Igyl (C3. 'chcl oal kyl ,

wherei n each of L N=
. LO N\ .
L2 4 |
3 O
o R .Y )
B\ /U\ J\”/N R
XN c
H R
O o N\\‘R
H 0
wherein
B is (C1.q0)alkyl, (Cs.r)eycloalkyl, or (Cyy)alkyl-(Caz)cycloalkyl,
15 a) wherein said alkyl, cycloalkyl, and alkyl-cycloalkyl may be mono-, di- or tri-

substituted with (Cy.3)alkyl; and
b) wherein said alkyl, cycloalkyl, and alkyl-cycloalkyl may be mono- or di-
substituted with substituents selected from hydroxy and O-(Cq4)alkyl; and
c) wherein each of said alky! groups may be mono-, di- or tri-substituted with
20 ~ halogen; and
d) wherein each of said cycloalkyl groups being 4-, 5~-, 6- or 7-membered
having optionally one (for the 4-, 5, 8, or 7-membered) or two (for the 5-,
8- or 7-membered) ~-CH,-groups not directly linked to each other replaced
by -O- such that the O-atom is linked to the group X via at least two C-
25 atoms; '

X is O or NH;



said al kyl, cycl oal kyl, and al kyl -cycl oal kyl groups
may be nono-, di- or tri- substituted with

w@ 844)mbkyl ; 5 L is H hal ogen, (Cl_4)alkyl, PCHMCA2004/000750
-O(Cl.4)al kyl, -NH2, -NH(C1_4)al kyl or
-N((C1l-0.)alkyl)2i L', L2 are each independently
hal ogen, cyano, (Cl-.)alkyl, -O-(Cl-)al kyl, 10
-S-(Cl. 4)al kyl, -SO (ClL.4)al kyl, or -S02-(C1.4)alkyl,
wherei n each of said alkyl groups is optionally
Vsubstituted vvith frbm one to three haI ogen atorrs and
either L
al sB be ﬁ (C@v alkwa%m stlogBylLoréﬁusmléylr(&w)s)éd%m|\@?ﬁrfsuﬁ each of

bonded t gif @Ikm c{fé?&&ﬂéﬂ eénd‘%llhhn%&]é‘alk réupBtrRdBod Mowbl, el or tri-

they are link ered Carbocyclic ring
wher ei n 8¥Rst ‘BFGC{W( @ 8%r oups not bei ng di rectly
ki nked to each other may be replaced each
mdependently by -0- or NRa ein Ra is
(C1la) al i, halgggnwfts Byl s&ik —%ﬁ?@}ﬁlky&wrf\lﬁetéﬂé@m aileyl or
ring is @&gh}l% nmono- or di-substituted with 20.
- (C1-4)ai kyl; 'S R20, -NR22COR20, - NR22000R20
-NR22R21 and - NR22CONR2' R23, wherein R20 is sel ected

fro m (A= é’édﬁ%dep%;geﬂw | szanoamya@aﬁ 4?Daddﬂdatkyl
1§Ik_ )cycl oal kyl, sald cycl oal k

yl - cycPEatagiky, n§§3 6‘6.4}{%}&/6 or-g zzgpm)@liéyl wherem each of said alkyl
tri-subsyidugh F%lohﬁll%%s@ﬂ.lfﬁd‘%‘ch frorﬁz%ﬂae'tétH‘leé’halB&& in)ms and

def i ned above, are independently sel ected
from H afiherd H’ﬂ- (bugpot kot hipe seme\ﬁlmﬁgm ma)g@lsq:;@e,l—g or
hydr oxy or NHSO2RS wherein Rs is (CL.6)alkyl,
cloal kyl, (Cl1.6)alkyl- (C3_7)cycl oal kyl ,
- pher"ry?ln kapht hyl , pyridinyl, (Cl-.Yalkyl-phenyl,
16 CL14ha4 k¥ hray %%Vél%htl%or{d@@% ﬁJrl‘ﬁY togBitet § Wltﬁ!ﬂme tv@ﬁ@%tc%s to which

whi ch optionally being nmono-, di- or tri-substituted
with sub§|?qyt315%ﬂ'ﬂ‘§edsél OF EunerPlareH SPBGEYENC HipaMEiRgein one or two

: Cl)’imlo OSQIEIZ o%@?%%@%@nré;’ /hﬁl&'%ptgﬁe/agﬁc‘%ﬂ? ma(y(E’e' bblaced each
acoy N'( ( (:1r$ Ca@ﬂﬂy -O- RIEDR whﬂ(e@RAfysghl R'S/( 1a}?é}<yl ‘and wherein said

- N(( CL. 4)ca+bi@yba ﬂete%?él@'r g(l%ﬁﬂoﬁﬂaw}noﬁ&dor@lfs%st@téh krth

are optionally substitute one to three hal ogen
28t ons; and-galtd of  whi ch optional |y being
m)nosubstltuted with nitro;

R* s R® -NR¥COR®, -NRZCOOR? -NR*R?"' and -NR¥*CONR?*'R®, wherein
R® is selected from (Cs.g)alkyl, (Cs7)cycloalkyl and (Cy4)alkyl-

(Ca7)cycloalkyl, wherein said cycloalkyl and alkyl-cycloalkyl may be mono-,
25 di- or tri-substituted with (C4.s)alkyl; '

R¥ is H or R® as defined above,

R? and R® are independently selected from H and methyl,

R' s ethyl or vinyl;
30 .

R® s hydroxy or NHSO,R® wherein RS is (Cy.s)alkyl, (Caz)cycloalkyl, (Ci.c)alkyl-
(Ca.z)cycloalkyl, phenyl, naphthyl, pyridinyl, (Cs4)alkyl-phenyl, (Ci4)alkyl-
naphthyl or (Cy.4)alkyl-pyridinyl; each of which optionally being mono-, di- or
tri-substituted with substituents selected from halogen, hydroxy, cyano,
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5 o0or RS is.-N(RN2)RN1), wherein RNI and RN2 are
i ndependently selected from -H (Cl-6)alkyl,

w@ aR4/idyel oal kyl , (Cl. 6) al kyl - (C3. 7) cycl oal kyPCT/@A3404/000750
and (Cl_6)al kyl-' aryl; Werein said (Cl1_6)alkyl,
(C3-7)cycl oal kyl, (C1-6)al kyl -(C3-7)cycl oal kyl, aryl
and (Cl-6)al kyl-aryl are optionally substituted with

" one or nore substituents independently selected from
hal ogen, (C1_6)al kyl, hydroxy, cyano, 10

O ( Cl- 6) 4Cia)alkyl-OKR ool TGN KS(D-»NH(N(i)@kyl4)GCDR\}((C%)aIkyl)Z,
N2 AN i S0 AN L SR
: og ]Eet.her ave bptionhity wbshm%gmﬁgor\émwihrégh?ﬁg&arlitggﬁf@ ,each of

o form
unsat ur at @gpqwgﬁ%gg%@% MBposy tc%gﬁd W WX ber ed
B:C C%ﬁ | i ﬁosEFuardﬂ(ialﬁ‘z)af’“)u\:vba’ewR’f‘%dfwfz@r@?y!éﬂt)@qdeﬁﬁﬁBel&&ted from
0 ic ont ai e to three
further ﬁggé}’ﬁg%@gn@ c) Yﬁ!%?l aﬁ‘%@éwgaal?}"oﬁﬁy Nands(Cre)alkyl-
and 0, aradylea‘uﬂnelofsa\di"(&; balkgf, 1Qs ,«)@jcldan@l (@,. 6)@!149071135 ;)ayc%élkyl aryl
¥Mr gﬂ] oﬂzlagna éﬁo ?el@ tg?{éft%n%%?&;@%t@\gm%g Sr more substltuents
O (C1-6) ahdepbmderﬂb*lﬁeleeﬂ&ﬂl(fﬁh Halagdny, [(Cqe)alkyl, hydroxy, cyano,

108 CN:(l( S iey %M Y 5‘%} % 4><}%N§{E&M@&'ﬂ) TSN Ry | -

or a phar—ﬁﬁ)e[éid@&g)'rmlldyy G@@Q@Ca@él&yi)@ﬁLCO@H aad %COO(C1 s)alkyl or

t her eof ) 5] scaQ of .t S|n
- se; phalﬂnrfa%b%% cAr “8@%@& p%’ﬁnggthggmgpg fY' QH they are bonded,

anti - he g&(b farinsa & to |7Fraér|nyer@ﬁfm@ridcyeho&mum‘ed<lfr uBsaturated heterocycle

utica

B L L R A ——
1Beast pn@f\n/ph:aropameallylcoaﬂalmngaf@@ﬁmabd)mr@eafurﬂhef hétefbattms

s 25 bR 5B, S S 2R g cotenay

accordin gubsﬂtmﬂad sithone ot mone Susdtientcindgsdnsiest\bselected from

th t effect anmount on

ot by ant EERPhYCERRRT: hidsR ey Ao Gt aRberNH(Cy ek

i nventi onN( Etv.()iaﬂxydﬁ a:(h@tH}odS@iNH(Ce_a)hlkplg @0- tr)\l(pm&yaam)zngooo;q

y

o8 hepat| q/d( ect| on in a mamal
adm ni st erl ne -6 WO 2004/ 103996

PCT/ CA2004/ 000750 an antl - hepat itis Cvirally
ef f ound of formulLa.l, a
a?)ir:r% \éufnﬁ%ﬂréallg@gg%ﬁ%@?ﬁ 8f ?St‘Brrt%SEElo r thereof, or
a conposition as described above, alone or in
conbj ' ' at | t .one_ .ot her nt i viral ent,
canit TS 8 sBon 6l SRR &R phitacaps Giftpsiton
26he cenppising Bntzhti-hiepaltitierd vieallyictfetive am@rmbf & coMpPOMNES formula I, or
of 1 °6H£Wn§céuncé%fy a%ceptable salt or ester thereof, in admixture with at least one

pharmaceutically acceptable carrier medium or auxiliary agent.

According to a further aspect of this embodiment the pharmaceutical composition
30 according to this invention further comprises a therapeutically effective amount of at
least one other antiviral agent.

Another important aspect of the invention involves a rﬁethod of treating or -
preventing a hepatitis C viral infection in a mammal by administering to the mammal
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pharmaceutically acceptable salt or ester thereof, as
descri bed herein, for the manufacture of a medi canent

WO 00041168996 r eat nent or prevention of hepatitis ECTCA2104/000750
infection. in mammal. 10 DETAI LED DESCRI PTI ON OF
PREFERRED EMBODI MENTS Definitions As used herein, the
follow ng definitions apply unless otherwi se noted: 15
Wth reference to the instances where (R) or (S) is
used to designate the absolute configuration of a
subgti ; j
for eneat Febefls CRIIVEREHSL NG o) B8R I Rle 1 5
t he Phgronascestivgly anckpiahle sajt o estertberech beatcomposititreas described
subgf, : I G, Gent . -~ -
des ot Elone s PR A ot B 80 her B Epqsrt agministered
t hetqgs#iarioogepdratelye anino aci d residues starting from
the C-fermnus end of the peptide anal ogs and
extendin towards the N-terminus (i.e. Pl refers to
pos NSOOW%M thesyeopé of Wistievantinnés the2ise ©f e enohpopid oft foonula 1, or a
fro - L ' LA &
L pfacu Gl B Sorade Sall ol MG (BB ap S e LRl Tor e
B25 Mangirpige 4 ¢ rEAEamen®r fae eaithehtorgiravartion bEhepatifie C viral

R, AL 5@% refers to a conpound' of fornmula:
S @%ﬂﬁﬁ%’ nanely, (IR 2S)'

18- ani no- 2- et henyl cycl opr opanecar boxylic acid. 30. The

ter @ETAEEBDEQ&%E#ION BfﬁHEﬁ':‘iiaRE %ﬁBBDInFétNtrQer al one or in
conbination wth anot her substituent, nmeans acyclic,
st r Beffmitiants br anched chain al kyl substituents
containing froml to n carbon atons. "(Cl_6)al kyi"
includes, but is not limted to, nethyl, ethyl, n- -7
WO 2c0sed heods trcnlloripg @isfiniiorsarpipunipsd othervtiss ydted:

14 o i : ‘ |
e o o
pentcpniigiiatianesf ol subFtiteeniish peymenetrisneenids ciadoPpodehoffernaula 1, the
met bk -AL : | -

T UGBS B3 B8 O ISR Sl B b7 e comer o
conthesubsthent erasyamstitieeerdergeond.uent, neans a
cycl oal kyl substituent containing from3 to 7 carbon
20  The designation “P1, P2, and P3" as used herein refer to the position of the amino
acid residues starting from the C-terminus end of the peptide analogs and extending
towards the N-terminus (i.e. P1 refers to position 1 from the C-terminus, P2; second
position from the C-terminus, etc.) (see Berger A. & Schechter ., Transactions of
the Royal Society London series B257, 249-264 (1970)).
25
As used herein the term “(1R, 28)-vinyl-ACCA" refers to a compound of formula:
SAX
OH

W

H,N R
o

namely, (1R, 2S) 1-amino-2-ethenylcyclopropanecarboxylic acid.

30. The term “(Ci.,)alkyl” as used herein, either alone or in combination with another
substituent, means acyclic, straight or branched chain alkyl substituents containing
- from 1 to n carbon atoms. “(C4.¢)alkyl” includes, but is not limited to, methyl, ethyl, n-
: 7.



atons and includes, but is not limted to,

cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl and
weyokobsopd yl . 10 The term PCT/CA2004/000750

"(Cl_n)al kyl -(C3.7)cycloal kyl" as used herein nmeans an

al kyl ene radical containing 1 to n carbon atons to

whi ch a cycl.oal kyl radical containing from3 to 7

carbon atons is directly |inked;and includes, but is

not limted to, cyclopropylnethyl, cyclobutylnethyl,

CyCéﬁapgnﬁ%h t1haﬁlethyl%tk®)’61p%¥>%t Yin?étt“gwlmpyl 2-methylpropyt, 1,1-

pen clo hexyl

1- cgiglegnestipy! éz[eﬁybutyl)gp@Wi Yt H9|abgﬁylatlons Me and Pr denote a
Cych@ﬁ@%%hﬂ SHEW Lorogy? rddpectiveryn aryl or "C6 or C10

ary use erein i nterchangeably, either alone or
conmbi nation with another radical, neans either an

ro e CEiR @BMBINatIBN with
g om e 0t M S e

at omothmubsntn@nm fqesns B Gyoipa SHb$tiient @aniawmqofﬁ@ﬂ ﬁ to 7 carbon
%%grfsﬂirid lﬂﬁluﬁgé‘ RNk byt |1m|@ tﬁscyib‘&gﬁom r&cbutyh eydisentyl,

means an al kyl cal containing
froﬁY¢0h@nﬂaﬂ l9baPtk ons to which an aryl is bonded.
Exanpl es of (Cl1_3)al kyl -aryl |nclude but . are not
limted to, benzyl (phenyl nethyl), 1-phenyl ethyl

12- pleayerst Kg‘q )alkd-(Cpneyslaghyb 3 useddersia rqeénﬁ]am@lw@[\e radical
) al :é%ﬁtam r‘?o1 {oqéléﬁjbgﬁ’é%msat% W&a B?él@élk\ll r&ditd) %bntalnﬂfgefrom 3to7

I nation wth another radic

¢ adicadion AGTER Jirepty kyediae iniides) Ryiis ot e Hiisaropymetny,
abo\éggs&ﬁggde%wgcyﬁl'bﬁéﬂtﬁlﬂe%yﬂ Caydpen é?tﬁ% Z@ytﬂbpentylethyl

poXx g
but oxgiobemty sus oot Yﬁ%'ewﬁ'ih&a%a Eﬁ%ﬁ yipropyl.

%O known commonly as tert-butoxy. The term' haI o or
hal ogen" as used herein neans a hal ¢ en subs
S@ralone orin

sel él'dIGédrm aRbAT FGafsCay 2BH] a5 ¥sedriesia | 6%93 Vse
ZOOAE!OW Bn EI\%/ %@ﬂo@&@%ns@tﬂeﬁ & ﬁ}omatlc monocycllc group

‘pharmaceuti cal Iy accept abl e ester" as use
ei t rontainion 8 C@rbanatora%ﬁb%a@lﬁﬁlc\mw%w&ﬁﬁéP“ta'“mQ 0 carbon

S u b%k\/\g%h‘%& iTERRRS, RRIEAS litfitell RS ﬁeﬁpowd?mm(fa@rmdpmﬁyl. |

ich any of the carboxyl functions o
290I ecul e, but preferably the carboxy termnus, is

repl ACeSEPYerdi, Mekorryger barylarfiuprbhoah afRyFdical containing from 1 to
n carbon atorns to which an aryl is bonded. Examples of (Cs.s)alkyl-aryl include, but
are not limited to, benzyl (phenylmethyl), 1-phenylethyl, 2-phenylethyl and
phenylpropyl.

25 :

The term “O-(Cy.p)akyl” or "(Cy..)alkoxy” as used herein, either alone or in ,

'combination with another radical, means the radical -O-(C1.)alky! wherein alkyl is as

defined above containing from 1 to n carbon atomé, and includes methoxy, ethoxy,

propoxy, 1-methylethoxy, butoxy and 1,1-dimethylethoxy. The latter radical is

30 known commonly as fert-butoxy.

The term “halo” or “halogen” as used herein means a halogen substituent selected

from fluoro, chloro, bromo or jodo.



in which the Rnmoiety of the ester is selected from
al kyl (including, but not limted to,. nethyl, ethyl,
wo2@somebe t-butyl, n-butyl); al koxyal kyl (i ncP@m{CAg04/000750
but not limted to nethoxynethyl); alkoxyacyl
(including, but not limted to acetoxynethyl);
al kyl -aryl  (including, but not limted to benzyl);
aryl oxyal kyl (including, but not.limted to 10
phenoxynet hyl ); aryl (including, but not limted to
?he'rﬁma )errm‘yphiammewcaﬂw becteiptaui&eﬁstm”tds usba:h@@n,eéther alone orin
C1 ofr. a4 er suitahle prodru .
o &orbBgen B Be lent nB8te Sotataralyte Basttardormuia tin
- H  &tichBEnyef trer cafiOGBLinctBue lof teansorcau} bt prdfgrably the carboxy

oo BB AR Bl SV RLUATS, L L v

formof the conmpound of forrmulaQl. Wth regard to the
15 esters described above, unleHs otherw se specified,
any al kyl noiety present adv eously contains 1 to
16 carbon atons, particularly | t B carbon at ons.

z\ny aryl noiety present in such esters advant ageously

conPRER  RERSHY PR e\ elBaLE e 18B84.24 rotimics o,
est methyd ﬁhylbl@nzqnyl ety ndubsy pikaxyedkyhiintiuding, Iteasot lnited to

hal
t ?. &F}uor gﬁéeﬁﬁ))?‘gllﬁ&qafﬂm@h@ﬂnﬁ gl?(lytné’lgg h@ﬁ%% ﬁ ac%@oxe/me hé’k}r alkyl-aryl
sal {incluginasby noblimitasito @enmgwyekyw(mm, b r)ot\hmneti o

45, PSR, SRR STt BT sost

‘humhalegendCh.oiaéy! @rr(anéallsow t®ibar smiabl@eprpcbwgasteys can be found in
LT He@igh Ut rc?d?u{é’%ﬁlB%ﬁ lrd 65 Egsev%fﬁéé?:? %h ?harmaceutlcally
e wm € bene /r

commensur a asonab
genécegntgblegsiers aie ushallydwdatyzeddn vupy\pt@nsmjbcted ira@ chammal and

ef f ?r‘éhéf)ﬂﬁné@fnlk? peideid fBrtn"? Efj@gam our& o?rﬁﬂl@l L\Rh V%%?d to the

pharmaceuti call y-accep on salts
1phaertecedesaiapd ?b@@e ulrdegﬁootéemseesmmﬂetds any glkyltreoietyipsesent

Of %Hgérﬂ%]ﬁ]é;or%ﬂ) c%%ta‘ﬂs g)of#@aé%& atofnsy pirgh&lg‘dy ?'té' @%areoton atoms.

phé\nm @W@talnr@seat:wpclabsfer V@n*‘a@epwm porsalises amdzmwl group. In
t hO%Srtﬁﬁ‘arr ?hev‘@t@r? mé[ﬁe?ér gytﬁ g)gé&lepga'n\‘}ﬁsuﬁétﬁﬁ% 'bgﬁ‘ﬂ}? Eger ora

d properties o are no
V\D 2e0ay! este gBbsitIEOAtD atcasi @B (halagienl Bgs @liyll G- mlkoxy, nitro or

ogt heka lesirable, formed with inorganic acids
such WOF&RQ@?ochI oric acid, hydrobromc acid, sulfuric

acid, sul fam c acid, nitric acid, phosphoric acid,

f‘??f‘rlthgg?ri% ﬁﬁ}alrrggge&[:%@@cgeﬁ%lg %aﬁ’ﬁf\gaﬁ’ssa @%IFH é:c@rﬁbcg.md of formula

I C acCl ascorpi c ac
as p4h wihichaisi withim theasaps of scrmd enedital judgerenbiscita@e for USe in contact

EHL@’E&Q@e gg%%s o?ﬂpfﬁgrgé' %rgd %Wepgnlﬁﬁ?@@ﬁ%}f lgfu&zg Fox@ﬁy,qmtatlon
26t hatlergid lfegpdvmseaamcﬁtheglkeummemraie withyectelasenadts bignefit/risk ratio,
9l y GRHORINY HRRAdr Gil-soluble or dispersible, and effective for their intended use.
The term includes pharmaceutically-acceptable acid addition salts and
pharmacedutically-acceptable base addition salts. Lists of suitable salts are found in,
e.g., S.M. Birge et al., J. Pharm. Sci., 1977, 66, pp. 1-19.
30 |
" The term “pharmaceutically-acceptable acid addition salt’ means those sallts which
retain the biological effectiveness and properties of the free bases and which are not

.9.



acid, hemsulfic acid, hexanoic acid, formc acid,
fumaric acid, 2-hydroxyethane- sulfonic acid

W@ e@etibddoni c acid), lactic acid, hydroxymal ei cPEDCA2004/000750
malic acid, masonic acid, nmandelic acid,
nmesi tyl enesul foni c acid, nethanesul fonic acid, 10
napht hal enesul foni ¢ acid, nicotinic acid,

‘ 2-naphthalenesu|fonic acid, oxalic acid, panoic acid,
pectinic acid, phenylacetic acid, 3-phenylpropionic
aci ‘E‘nold@jléé% of oﬁ’u%hﬁise uﬂﬂé%ﬂ"aﬂlg' forR&d Hith ﬁ’ﬁ’cfr%fé(r‘a& 285 Quch as
salicyllc acid, stearic acl succi ni
sul P&@fpphl@ﬂ%\a@d% hydtr@hro@m asida sHgLricERaich Isularsisuddiconitic acid, :
aC' %ho%ﬁe %eﬂ n@mequeaé}@l 6[‘5%% !) 'agl@% aa(?') %-% gcétﬁéﬁd tnﬂuoroacetic

p armaceuti cal y acce Se a
t hogéeidsagipis agi, @hcorbléteaidnamaéhmam dginzenessiforic tacrdetm;suc acid,

and befyﬂe%b' @émﬁﬁorh:%ncf E&ﬁaﬁ%aﬁm@ﬂ% em? i neé gcﬂoﬁtnc acid,

bi ol 0 or otherw se Sir
i noﬁﬁ!ﬂ%l%ﬁ?ﬁb@ﬂﬁﬁ@wlﬁm%ﬂfﬂ)@itﬁam@radtygfygﬂim@qm glycerophosphoric
car E@ﬂaﬁ@mvﬁgfﬁc Qbﬁag%keac% fcﬁm'@é‘&{i‘ rﬂtn‘?:%n@ agﬁt ?lhydroxyethane—
cation suc pot a

magseEeNigrRcid KléﬁthIOﬂQﬁpld )cleptjseacid, rimd@emmg@lc a@d ahaliei aighmalonic
and b AerishkiBlic 421 I EHUBRISUIBRIEEEI! RRuRIBSLRGALZRNT um

pot assium'  so um calcium an gnesium sa

18al P§Plﬁféﬁ|ﬁvéwlfpﬂt@rﬁ%amﬁmea@iﬁc%rhaphthaleoewlf@blcaad oxalic acid,
g;g%ﬁgfg}dﬁﬁ %bﬁm@%&@s Hé?lgiaHgt% act,% t3S nﬁ/gfré}ﬂﬁﬁlx acid, pivalic acid,
cOMPERAIRIYC adidhryrivie eeld, %ﬂM@@CIdn §1eadc ﬂgldnamqsprrm acyd sulfanilic acid,
OCC WhrtdrfdGcRY BS{BI‘uEHés‘iﬁ’foﬁxU‘aEﬁSw}cgéé%biE o , id trﬂﬂ@ebas' ¢

i on- exchange resins, such

di met hyl ami ne, trinethyl am ne, ethyl am ne

1d] et‘l"ﬂ)é'tém %arméééﬁ%&\?l n@smelb%gﬁano%t !)ﬁgbl? Sheans ’those salts which -

tripropylamne, tri
di eﬁﬁamdhgﬁqlgglc@eﬁ@%pmgﬁsmmmqmmf the free acids and which are not

2- dipfgdny éa?l&"o?%ﬁ?e'ﬂ@@@'und%gr%%@ Fbtf‘r‘?lé%hgt@"am ﬁgnlkéﬁég{hlesnuech as ammonia

ar gi ni ne, stidine el né
bet & h)édmélfiﬁwaéh@raﬂtgmrﬁ@arbcgm camnerRium or a metal cation such as

met %nghﬂﬁéﬁsglﬁm lﬂﬂﬁf?uprc‘élad?ﬁ a'néb‘r‘feéﬂ‘?r? iroR! BIRE A%bB&:, manganese,

eridi ne peri
29etp @M!n@%@m%m%&lﬁeu}%aé@hbdm pEaferTecsatiedhe RyInaemiwNi patassium,
CO”@@H&UFHS calEMH &nB %aléﬂeﬁ'uﬁi sf@é h%'aﬁﬂi%r‘gfé% from pharmaceutically-

N- et hyl pi peri di ne

di C@@p@g{@b@ |owﬁ%nora@>@@h§s}ﬂsamﬁl > salts of primary, secondary, and tertiary
N, Negfhiied gubRRRIE B

N, N - olll beﬁzyl Et%r?@ enéﬂ?agﬁrﬁwbﬁgas %PS@%@H%;Q? lrl?cludlnﬁd'\aturally

t he OCFYENg pabgtitiedtad amingspevsfie pimings a@lddtmslooon@mfmge resins, such as

A RS L e g
di c yitatorexineaisopepyentns, ﬁreorowlmn@aftrréu&y@murmeetmmmme .
”H'Eﬁgill]ano?a?mhé 2%uﬁ@tﬁﬂarﬂﬁ%§r{gﬁn%§%}m i I%ﬁgﬁﬁ%ﬁgpaﬁc[ohexylamine,

humans, non

susé)@yﬂ”tei, lr%mﬂ@, histicing;, icaffeingy hydisbamines cliner bstalhe, ethylenediamine,
| nclgialiagmiRRRt B iperidine, N-
nor SASoSSE TR IGERIRE, ecting oaHes: pBbame, sipercine, N

30 ethylplperldme tetramethylammonlum compounds, tetraethy|ammon|um

compounds, pyridine, N,N-dimethylaniline, N-methylpiperidine, N-methylmorpholine,
dicyclohexylamine, dibenzylamine, N,N-dibenzylphenethylamine, 1-ephenamine,

N,N'-dibenzylethylenediamine, polyamine resins, and the like. Particularly preferred
organic nontoxic bases are isopropylamine, diethylamine, ethanolamine,

-10 -



The term "antiviral agent" as used herein neans an
agent (conpound or biological) that is effective to
WO pvithd399¢ he formation and/ or replicati on of aP@I/CAZ00A00750
a mammal . 10 This includes agents that interfere with
ei ther host or viral nechani sns necessary for the
formation and/or replication of a virus in a manmal .
Such agents can be selected from another anti-HCV
agent, HIV inhibitor, HAV inhibitor and HBV
i nhighrhétayiame, U}éyéléhe@%ﬁlhé thP?H\éJ‘éﬂd chB&ingxanpl e,
ribavirin, amantadi ne, VX- (meri nepodi b, Vertex
Phar maceuti cal s), VX-498 (Vert ex Pharnaceutical s), 15
_Levaviertémn ‘marhRBl” s M8s uSEPh&BR i FR%AMoScombibs ﬂ%aﬁ@ &s well as
XTL- 08{%}{7 XTL Bi ophar.maceuti.cal s The term "ot her
ant i" dARMMas Waigh arresusPept Wé“f?ﬁ%ebbﬁﬁﬁt@s Chdius
81 € indidirRrddiestic@inirfai8] fich %’s%@w@rpi& Peeddsl BEgd AR cats, and non-
pro eSSI on .of hepatitis C related 20 synptoms of
di séRBesiegRifalsyent s can be sel ected from
i mmunonodul at.ory agents, inhibitors of HCV NS3 .
pr oﬁ@s{ inhibitors of HCV polynerise or inhibitors
sy atnﬁY'lj?étag?W ﬁﬁéswrpimréewarbagemécmnd or biological)

l nﬁhﬁt%"@ﬂf’éﬂtl@é & ihBa ehd forrﬂﬁhd#ﬁ&ﬁﬂcﬂ@éﬁlc%ﬂ@f@@f@ v & mammal.
onpounds or bi ol ggi cal s)

,18f f gl&% %’Ué?ﬁ Ashiet blerisat with el hpﬁteon \fﬁ@bm@ch@y@ﬁe ppcessary

' r es HORE fdrmaaorﬁraﬁam repl.éatﬂéﬁ@rrawh@hoa Ma?r@ﬁé]t Sukh %byﬁte can be
| ass | nter

o SIS o AOTeF g HeooAashY 1Bt BRYHGHIbEgTand HBY
aSI aﬂxmmtdﬂt/aﬁfvﬁélcag%hts iftiags, fd)He%amp?é' fn@éﬁﬂﬁ érﬁé‘rﬁgdxﬁé VX-497

f d | a
Y o THne P B DAY S HRelaes it SHGA98 ABrip s haBpenAicals),

1EeaNBveVriR 083imidins oomém%n@éxamm&)%@@bi ahBATLLED2 (XTL
eff ctive to |nh| it the Tunction of HCV NS3 protease

AR ATRRCeYtiGRShi t or s of HCV NS3 protease i ncl ude,
for exanpl e, those conpounds described in V\D :
99/Qr733, WO 99/07734, WD 00/09558, WO -11
2004/%@@@%@%@%@99@0% Gse%b?fémeam’«/@o%%@@% thatare

WO Q3e8hAAdOdiniMRIR @56%55{1’0 g\ﬁh gv‘og%%% »of Webatitis C related
02/ 060926 03/ 05 é’{gl WO 16 or WD 03/09927

Pnd AR %%?e%s?ﬁse ecaeﬂ%? gafreny: aawvnem@watow

as \é?é*eaﬁomh%ltbrh%ft}-ﬂl‘wmrﬂ%tbééé)'inkmfitol’w lﬁ@VWn?e?%e &Sinhibitors
used hertgﬁn neans ag_lq%\%ﬁ [gconpound or bi ol ogi cal)

t hatOfi28obet targgtinthe fefYeler he ‘function of an HCV
polymerase in a mamual. This includes, for exanpl e,

i nhi tors of HCV NS5B yner ase. Inh| bitors of HCV
pol ymsrigee 'mwns’a@dﬁaﬁorﬁ@swo% Head hergin raganfinese egre

A NResRgsunds or biologicals) that are effective to enhance or potentiate the immune
| system response in a mammal. immunomodulatory agents include, for example,

class | interferons (such as o~, B-, 8~ ,0- and t-interferons, consensus interferons
and asialo-interferons), class |l interferons (such as y—mterferons) and pegylated
forms thereof.

30
The term “inhibitor of HCV NS3 protease” as used herein means an agent
(compound or biological) that is effective to inhibit the function of HCV NS3 protease
in a mammal. Inhibitors of HCV NS3 protease include, for example, those
compounds described in WO 99/07733, WO 99/07734, WO 00/09558, WO
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described in: 10 US Application No. 60/441,674 filed
January 22, 2003, herein incorporated by reference in

w0 e®4a00996 et y (Boehringer Ingelheim, US Appl PCEHCAZI04/000750
No. 60/441,871 filed January 22, 2003, herein
incorporated by reference in its entirety (Boehringer
I ngel hei m, WD 04/005286 (G | ead), - WD 04/ 002977
(Phar maci a),- WO 04/ 002944 (Pharnacia), 15 WD
04/ 002940 (Pharmaci a), WD 03/101993 (Neogenesis), WD
03/ 0088243, W 9929V\MCOG$/09«9QTB5V\((V\XD@1DB)14554M03)’3M% WO

03 ?6%989%% WoRERUS Wrlgy sy ds i hakoeth Aipe Veroxre-

WO Osveieanes cardifateadetifiet\as ¥X-082848 (Pfizer), WO

03/062211 (Merck), WO 03/059356 (GSK), EP 1321463

(Shire), WD 03/040112 (Rigel), WO 03/037893 20 (GSK),

PO (0BE03TBMhiliGSK) HCVID DR3P 6GR L(s@SHQ)are!N\meaﬁé @8 2g88ht (compound

vo 0PbBel NS R aer b PR e Sl R itkece n
Sh inaEpmalDhie chee8Sfor A2artSkj inkibitordOf BZNOR8ER $okimerase. Inhibitors
031 Co SV AR Rl %B%L%\%P%lga%?wm thosgygompounds

Oi; ggg%eéjrapan Tobacco), WO 01/ _?51;2 Al GSKOO/ V0
A A

r opteferemde i | e arkige

031 Qo703 erpletplt Noy B0V 62T b G 283008 e Roorporated by

( Boehr iefeyence indfe lentiiety) (Bomedrivg2r0delicddil ( Boehri nger

oSO oean I RO A0 AR 316 offfnes erarmaci,

1éx arVﬂSDéJ4lqa294;@ Rhammemams/vammmea (NepgevEsiey} V00 TBA®9824 (Wyeth),
(1 ade s Pkt 180 HihsebifEs Y hapdhels ©50. wo
%@6@954mmrzea)0\5ru03/om7c4kwwomrm MWBRTIOFIEEE(BRC Biopharm),

031 ROIEDERRSS LRERIE) Wy egRi ey, WO REPHE 1 e, wo

03/ GB10EEB5G E@@éx)EErTﬁZMB@(@ﬂ#d)M@?@/@MﬂGQl(R)gel)vwo 03/D37893

Yo §5E B0 Tees (SR eI 202 PR 4 g #Rbblesia, wo

02/ D3REE8T HRIVIB )y divid 0B 0RE ¢ & P ondMIha R MO DBABD254 (Japan Tobacco),

0/ 1A (BT AL IR o B2 806 Rs g o Pbanadian cesio

PharW@dliMQﬁgd ar (;deg: ), MO0/ G IR 7 (sl’vlenogl) V8 OL2/06886 (Merck),

0% Qe Rpb g s B HHAVEZL) (4SRN0 HRreo (o5,

25x ardV OO (T wlankk) KNVICODE/ 1 &231a(h/1rblﬁhérmml))wawua3708r(&‘/imﬂlwrma) WO

I TKAAPf0573 (viropharma) WO 00/06529 (Merck), EP 1 256 628 A2 (Agouron), WO
02/04425 (Boehringer Ingetheim) WO 03/007945 (Boehringer Ingelheim), WO
03/010140 (Boehringer Ingetheim) and WO 03/010141 (Boehringer Ingelheim).
Furthermore other inhibitors of HCV polymerase also include nucleoside analogs,

30 for example, those compounds described in: WO 04/007512 (Merck/lsis), WO
04/003000 (Idenix), WO 04/002999 (Idenix), WO 04/0002422 (Idenix), WO

+ 04/003138 (Merck), WO 03/105770 (Merck), WO 03/105770 (Merck), WO

03/093290 (Genelabé), WO 03/087298 (Biocryst), WO 03/062256 (Ribapharm), WO
03/062255 (Ribapharm), WO 03/061385 (Ribapharm), WO 03/026675 (Idenix), WO

-12 -



JTK-003 and JTK-109 (Japan Tobacco). The term

"“inhibitor of another target in the HCV |ife cycle" as
was@d/1i899€ei n neans an 10 agent (conpound or PCT/CA2004/000750
biological) that is effective to inhibit the formation
and/or replication of HCV in a mammal other than by
inhibiting the function of the HCV NS3 protease. This

i ncludes agents that interfere-with either host or HCV
viral rmechani sns necessary for the.formation and/or

: :Pbsmltasw%@én Wd @5/@2@@?@4@(:!1) \ghj @yb@éﬂ @J&?t\w

I NC

ageR2d 0PhtR (Hoffmann:Lsi Ro@i‘eﬁ W2/ 64388 éldoﬂ‘m@tm a Roche), WO

hel t
ot QQ’?’?E“Z@@@Q@P P85 Fobd (ol REREITYY S'tidbos03

anolBiREVB L ismapstticals lrpq@«W@foaleya&é (Merigkiisigle WO 02/057425
5 S| @méﬁbﬁﬁés ) &@b@éﬁm&)' s éi/eoi’ftsﬁg1 Ténﬂ/\}b 01 d/32153

i nhibitor" as used herei n nmeans an oun
bi ol BfadePpecificexamatesios inbititors ohan lrl@vun@mrrmrasq, frelude JTK-002,

for pekiods MRITRC1 B SeFoRcsf HV in a manmal . This
i ncl udes agents tr?z(? F?nt erfergfvvl th either. host or
viral nechani snms necessary foor the formation and/or

r ephingagi rhrﬁ’ﬂ‘)ltoﬁb?‘/?rﬁd?h& té‘??mlthe Hey IR‘Q Q}/Qé’t&r $sed herein means an

i ncl ude, for exa | eoside I n
1Aon 2860 (6r8pernd Qfmlqmr@)sthabﬁ Gfteglive tp intiihjt thefermatias iape/or

l nh'r@dlk@f Gh ofHBY |n”é ﬁ@ﬁm okt R ﬁmb%ﬁg}ﬁ@fuh@{ idh of*{‘r%/ HCV NS3

inhibitor" as used herein neans a g
bi olPERjEasE. ) Thi Relidessagantethe interfese withieiher hqﬁséor HCV viral

for Wédhgﬂxsﬁ‘@(ﬂ{e@éss'é%f %tfb@ﬁ‘at%ﬁ Lér rébli%aﬁ@ﬂ??f?ticv Tk Shammal,

i ncludes agents t Interfere wt

vir émh'mﬁa?ﬁ%rﬁ@e@@g s/ HEYYlife pycle ingluda foo axaimele crgents that
15eplintast 4 eig&fscldMédifbnnoREee! NS%\&&)’:@%&%M% rhé] todS6me entry

Hepatitis A 30 vaccines, for exa

(d éﬁt@ﬁﬁEﬁ% KPRaFEIr, eXYMOEAOf )nh(wéf%qxf)ar@ﬁwr e lﬁﬁﬁ HCV life cycle .
(A eRdibde 1BASY £803 (SIShdr@aBRytidEN) | nhi bitor” as used |

herei n neans an agent (conpound or bi ol ogi cal) that
is effective to inhibit the formation and/or

r epHigabindfHIYfintiRér! 4% @sd¥BEEh meHMsSin agkht d
ona S P eHIg ntibfor &b PeRENBh mebiisn dob Sﬁ%@poﬁn or biological)

20nt dhatds effegtive tadpbibié iherfespatinn and/e relnlt@@h@hpfslﬂ’é/ in 2 mammal. This
nec §&$he% afg@ﬁtsttﬁ‘ﬁ intb @& @BitroRPHAQ or '(/fé]' m&ﬁ{ahgﬂlsorfec'é@éry for the

in a manmal HBV i nhi bitors 1 nclude, exa
agereEating endionreplicatioR e HIY i1 2 manpa) v%mh@éor@rmcpmﬁ for example,

vac ﬁu@@%s:d§ﬁﬁr@d;tbf§ no%ﬁﬂi@bﬁ@e ﬁfh%lﬂ@é bmégetlﬁﬁlﬁltérg,%é'igﬁ inhibitors

Lam vud |ne( pi vir-HBV(r)), Adefovir Dipivoxi

Ent @0gvntegrags mhibitgts raci | (r)), DAPD (DXG), L- FMAU

o5C evudi ne(r)), AMB65 (Anrad), Ldt (Tel bivudine),

nmonoval - LdC (Val torci tabine), ACH 1 26,443 (L-Fd4C)

( AcHifeltemSHAV inhibife asised iherainy neare an wgent((Rengpound or biological)

Fl UGh&-id- oAV HEDR BRI ©RRati SRPRNBAEHRUAGSE of AN in a mammal. This
includes agents that interfere with either host or viral mechanisms necessary for the
formation and/or replication of HAV in a mammal. HAV inhibitors include Hepatitis A

-30  vaccines, for example, Havrix® (GlaxoSmithKline), VAQTA® (Merck) and Avaxim®
(Aventis Pasteur).

The term “HBV inhibitor” as used herein means an agent (compound or biological)
that is effective to inhibit the formation and/or replication of HBV in a mammal. This
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2001-3 (ICN), Barn 205 (Novel os), XTL-001 (XTL),
I m no- Sugars (Nonyl -DNJ) (Synergy), HepBzyne; and

Wo eovwnaavealul at or products such as: interferon BUPNA2001000750
2b, HE2000 (Hol lis-Eden), Theradi gm (Epi nmune), EHT899
(Enzo Biochem), Thynosin al pha-1 (Zadaxin(r)), HBV
DNA vacci ne (PowderJect), HBV DNA vaccine (Jefferon
Center), HBV antigen (OraCGen), BayHep Be (Bayer),
Nabi - HB(r) (Nabi) and Anti-hepatitis B (Cangene); and
HBM\cHRIeS 'a@@n@rtﬁ&tiﬁbﬁel‘éw{h éitpef hﬁstfooknlral\meE@amsEmgecessary for the

?Wfq?%%%gﬁ I@\é%é;H@%hcqt@n :ﬁ%@&de a rﬁrﬁ g ﬁpv?ﬁrﬁg@e $ m%lude for

' nlte%rfnﬁfeo Bgerft§ tHs %IHWW RirdENS pall;lmerﬁsﬁrdrefmhvaccmes Specific

selected froma group i nter t

r e@e(gltn@kasto)ﬁ hEM lnhl%ﬁcprg mql@el}da@gv {gpé\fmﬁg\/@i, Agﬁt?v dlprOXll
r?érfﬂ&éaklﬁaﬁd t(d%\? gﬁdoﬁbé%éxb)' IIlFﬁTAfLﬁgG)é\ﬁtdu@@WmNB% (Amrad),

ass | ncl ude

t i -Lidh{Texltfieundimsy, nDOﬁ‘@éthGéValﬁmgiqbgﬁ)réCH 126,443 (L-Fd4%??Ach|lhon)
as| l\?fb&é’(é‘gﬁ( i) Oﬁgmxﬂpg'«;%\@e BNbAl-E @n& o ﬁ[ﬁﬂéd%ﬁfe%okobtﬂﬂﬁlavone ICN

term as used herei n neans
i Nt200f & GEN} Bt 263 (Novelash XTrRip0OIi) ,uimf@-ﬁké@%ﬂéN?WéPNJ)

al l(g.g{gg—gg); ?-lerpggﬁlﬂéo nd Wuﬁémocﬁﬁé’tﬂpbﬁéu&g s%h’?‘§§ ihtbrferon alpha

i nt nc ude i nterferons.

10pr e2te HESHO8 X ofis-Eden) Tb@r@dlgm (Bpfageing)y 5#&@98@@ Bipghpm).

be '
o A APy S i B oy o
l nt@éﬁ@rbﬁrd}énwr) R\ hietiged ( OﬁﬁérﬁrﬁayH&peB%(ﬂayef\ ), Naki-HB (Nabl) and
~ pol i tor
e Aphessep Alc et BB Bl e aRR s e e
HCVEh§drix B Rddnibiaix HB)GdriHevaa B Hegad;ars@ned—tmﬁ wal@ﬁw( Comvax,
NS3 heI i case; NS2/3 protease or internal ribosone

18nt @ Ce (IRES): HIV inhibitors: nucl eosidic
i nhi bitors, .non-nucleosidic inhibitors, protease -14-"

VD 2004] 103996, PCTL CA2004/.0007
i nhit B¢ {e(gfrg‘g | IR &S th%g 8; ?eor} g‘fegné Bhﬁr&%@aroﬁ 'éél'e@t‘éd from a
i nhghidpQﬂﬁhteﬁ@‘eﬁé that hlabind ndiideieptov typell. DN& ipdligesdrails gaturally and

C herum Ry i Sed Sess el B oisbp Tyt Minclude

oborgulm, &1 b, and m«&ut@f@bﬂf@%ﬂﬁemat Injerferors talalceinteaferons and

t hereof . 1 s co-adnministered with at Il-east one

addiPesyagd T agsiNe&N -ected from an antiviral agent, an

.1 mmunonodul at ory agent anot her inhibitor of HCV NS3
rotease, an inhijbi « ol yner ase

P Taein e e Sy O MRS Fn gy selegiga from a

HI'V dr&iy b i@ FferomB tirilibmai toiréswptorayse IanEkBVplesa lof tlagsll interferons

Exanpl es of such agents are. provided in the

Def iingludeyyrinterferons.

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

» antiviral agents: ribavirin or amantadine;

» immunomodulatory agents: class | interferons, class Il mterferons or pegylated
30 forms thereof;

» HCV polymerase inhibitors: nucleoside analogs or non-nucleosides;

» inhibitor of another target in the HCV life cycle that inhibits a target selected
from: NS3 helicase, NS2/3 protease or internal ribosome entry site (IRES);
HIV inhibitors: nucleosidic inhibitors, non-nucleosidic inhibitors, protease

-14 -



10 section above. These additional agents may be

conbi ned wth the conpounds of this invention to
w@e@atessss si ngl e pharnmaceuti cal dosage form  PCT/CA2004/000750

Alternatively these additional agents nmay be

separately adm nistered to the patient as part of a

multiple dosage form for exanple, using a kit. Such

addi tional agents nmay be adnministered to the patient

prior to, concurrently with, or follow ng the

-admi ni ishibédrs pfasioh irthidifors oniptegradeahhibicorendra. (1), or a

her & oY ors 2B RE Ibadntoit sl oV R o B g vecaine.

- of a conpound or conp05|t|on accordlng to the present
IeV| ate or-elimnate

. O
nepatiiseS R M inflon e Sl ety TRAR ikbein g Gormpound of
pat |f<amtu1a (2)0 ofs phsmdadeet‘ elinp aca‘:émetil@ san ’th@l‘f@f eiBico@@dministered with at

t rati o r conpos
cobnt A SR ot SRBoRy Bt A Sasp SR yroRaduiatory
t he aganlu, snathed mlhnbntdir[jtﬁ HOM N8BS pla%t?aébebarmmfm o HR¥ S cNIG&rase, an

. t se, or
ot TSR BParitnes Eroet B8 PicyRS cilia i S Biokels 2p pav inhibitor -
appead ande\ognhBJ_}'cﬁpt Bxenmés bfrwcav‘égdn’seagé provlh%duﬁﬂﬁls Definitions

ti on
Qe SePtanatDve TooE e bt S iy e opihetivain g campounds of
of dhis nnvgntllqo?utoftlf]@ae aLsD’fglewi@al‘mageutRadesaBeFfbrlgﬁ dAlttehhétn/éry these
{ t t {1t t . ache o]
e LMV SR TN RN
subsiosage fecmwiot laxandgggmﬁh@geg Sg.tfhmh adaltiens @/ﬁ@atg r‘nayEHe administered
th
? ol b ettt atior Y8 Aoy 4 o as Hiearmag et ot
1Sub-cbomouhdisf fonmiladi) cartzepharinechnicdliydiceptabl ertheetid
to the rest of the nolecul e as defined. Preferred ‘

enbodi nents 5 In the follow ng preferred enbodi nents, :
gr ouvyssused dhesaitsthée temﬂﬁrsatnﬁerit’hee@rwthe laﬂdmlsteamﬁrcﬂemgrﬁp@und or -

this tion are cribed. in det
or e o R BRestfifa K et ey o edfetsiar timingts symetoms of
and the@titis Kydiseas€and)ar & Felailc& yiral ldzﬁi ia)a pdtienei n sai d
| kyl, cycl oal kyl, and al kyl -cycl oal kyl may. be nono-,
% or tri- substituted with (C1.3)al kyl; and b)
wherAs used diedein| thy Itemr:‘ywéveahWImam thé kgimintstieitioabky tompound or

may c%?np%giﬂgﬁ egéoréil ‘?ou presen?mventlon post-exposure of the individual to the
,virus but before the appearance of symptoms of the disease, and/or prior to the
detection of the virus in the blood, to prevent the appearance of symptoms of the

25 disease.

As used herein, the designation whereby a bond to a substituent R is drawn as
emanating from the center of a ring, such as, for example,

T R
7
, N , or
30 means that the substituent R may be attached to any free position-on the ring that

would otherwise be substituted with a hydrogen atom, unless specified otherwise.

15 .



with substituents sel ected from hydroxy and
0-(Cl-4)al kyl; and c) wherein each of said al kyl
wWQ@e@upe3dsmy be nmono-, di- or tri-substituted WeTCALB4/000750
fluorine or nono-substituted with chlorine or brom ne;
and d) wherein in each of said cycloal kyl groups being
5-, 6-.0r 7-nenbered, one or two -CH2-groups not
being .directly Iinked to each other nmay be repl aced
- by -0- such that the OGatomis linked to the group X
via . .G .
el aar CofERTis S, VR ueh MRERBICELR A Sl (s to indicate
1- mifenyangrwdpgh is copnentedhia the ogstiof trteenolemle b, defmed
~cycl opropyl, cyclobutyl cycl opentyl and cycl ohexyl,
-a) wherein each of said groups is optionally
sub$&refemedemipadimentsy 3 substituents  sel ected from
th
get r\%’ﬁgﬁ‘ﬂ%mﬁﬁrﬁ)dgyﬂefeé@ C?%@E@h?nt? %B\é;?g ar?cﬁé&fg{ugm% of tife compounds
su b@@mrd@gﬁ@tf@mmt@d afre desdiipdd dxgstairet hoxy and
ethoxy; and . c) wherein each of said al kyl groups may
be nono-, di- or tri-substituted with fluorine or

non& is prfeiablytsetbolsid frora KCanalig, (6F:7loydodlkg ;andrG1.glkyl-

mher h of said cycl oal kyl groups being 5-,, 6-
'sésrfg%;ergﬁp one or two -CH2-groups not being
1ﬂ| r @&t\lvberﬁinrﬂawalkﬁ, @vaalkyt, hed atigiycysiatiypimay dd nvyno-0di- or tri-

30 Sucéhbts'?r@bdg?lﬁ‘@ afag@ [ 8 linked to the group X via

at | east I'S even nore preferably
sel &t whertingaidealiyl cycibatiert anyd alkyiydycloalkyl-raeyes mphet drydissubstituted

9P R s B B PP 1 o

di m&d hwhqznemmach Oisald zlwwmphmaympwmo- di- or tri-substituted with

e i G .

1- ( B) nwhérgindo legach ofzsardgcmeﬂfyd)pgqups being 5-, 6- or 7—membered one or

1- tt !v\fogﬁ)t?-{/ %}r&gfs Eé?g ref;@“\&%ljdt eagffﬁn%{ rh%i)w!a replaced by -O-

2-

1, 1-di ﬁﬂhﬁ.patﬁm Q—atom lslmkﬁdqtgttlhggmlpy( yia at least two C-atoms.

2, 2- dlnethylbutyl 2, 3-di net hyl but yl ,

3, 3-di net hyl but 122- trlrrethylbutyl

29, 2 Mpre rpmfertahm éus gelectad frog ethylnerphgrybiipganpyl, n-butyl, 1-methylpropyl,

ihg}zg”g[_\?{h? {ﬁ&y |t%}tb?{$/ @g\;‘i’pﬁ ﬁ)é Y%Totbqlt})g‘;cwl%?ytgyalnd ci){clohexyl

chl &0 whersin ea@holfrswd gr@rpsws ph’uqnallsz subpstidutéd with ilrte 3 substituents
substi gag&%égowyl%dg ref erred fluorinated alkyl

groups inc "limted to, 2-fluoroethyl,
3-f Ibl)owbgnewpgachaaﬁ aalg SBops is oplionady opnopyt di-sLdstitnted with

Addi ti QbsrELAM AR pem (ﬁmga%kg m?lhh%;(&ﬁ/océtﬂe)r(@%h

cycl obutyl, cyc sel ect ed
fromt wbelfetﬂ ¢a§>hnqﬁgarﬂca1kybgmps mm'rtm monmedza or trinsubSitRited with

gr OUpS%?S(Sn% %}‘@q%aél.}% it QMR drforl iRl dE&HinBY s Y9en: O

000
d) wherein in each of said cycloalkyl groups being 5-, 6- or 7-membered, one or

two -CHz-groups not being directly linked to each other may be replaced by -O-
30 such that the O-atom is linked to the group X via at least two C-atoms.

B is even more preferably selécted from ethyl, 1-methylethyl, 1,1-dimethylethyl,
propyl, 1-methylpropyl, 2-methylpropyl, 1,1-dimethylpropyl, 1,2-dimethylpropyl, 2,2-
dimethylpropyl, 1,1,2-trimethylpropyl, 1,2,2-trimethylpropy!, 1-ethylpropyl, 1-ethyl-2-

-16 -



From the above list., cycloal kyl and al kyl -cycl oal kyl

groups optionally conprising | or 15 2 0O-atons are
W@piokoobé y substituted with 1, 2 or 3 nethyl - BCDUAS004/000750

Especi ally those cycl oal kyl groups, optionally

conprising 1 or 2 O-atons, are preferred, wherein the

a-C-atomis substituted wth nethyl. Further exanples -

of preferred substituted cyclic groups are 20 OO M

and Most preferably B is selected from ethyl,

n- phﬂiﬂWlprobﬁnﬂ (hblfelﬁyleﬂ%ﬂ%ﬂn@ér@pw 1-e 31?-22d1methylpropyl butyl, 1-

di net h rop rinmet [ Qp
3 RS metaaig. ety beoye Vbl oo oAb, 13-
cycldiphathylbu P/lc,vzcd @m@ Wutyl, cafstmianylbutyl 3,3~ dlmethylbutyl 1,2,2-

ér odﬁn%tgy%et[ygge%n ;S, \é}ﬁle ﬁyllikg}ylv\éZZ%{M}/ L eycl ol, S,@/S—fnmetgylbutyl and
PCTRARA0MEB0BES) whereBy ,thes%réikyl—@ﬁb'ilps rhay beséuﬂshltutémﬁith chlorine or

f bl B I f
? g(ne ?%ﬁipﬁy or wi 1“}2@%{ %%ne%gpn%&wﬁ% Hg)mc%ﬁpreferred fluorinated
2 f|alk<9r@z©bbé/|anﬁe3th|atl§3h<ﬂplﬁQﬂ@Wte Bilfsrestholl B9ubpg! and 3,3,3-
?I(l;ﬂégent of this invention Xis O According to
ano QR nent of this invention Xis NH R3 is
preferably (C2_6)al kyl, (C8_7) cycl oal kyl or

3 C3.7 cl.oa hof 10 ich bein
Bt MEHEHH ARSI S STl P, o
sel egtiekeyl @ﬁs(s@,ecléhdﬂohﬂhe follﬁ%\/lméfdﬂmu%spsﬁlﬁér@fn&bieyor two CH2~

sel ected from et cl opropyl,
oy OB & Teelsintt B Fuerthbspeh
cycl opropyl et hyl cyclobutylnethyl
cyclopentylnethyl or cyclo thyl ach whi ¢
opti onal I" beln substltute mnth 1 or substltuent
15 sel ec met
~preferal]y |s seI -d fro 1 net erth I o
1, 1- di meth@l et ,' opyIO 2- ylpPOpy? .
1, 1-di met hyl p 1, 2- dlneth
2.2 dewghﬁf;xpg\{q)ltﬁ%cyclgylgyl@@grﬁllw cy@%{;@g&@p optionally comprising 1 or
18- et Bydiens lrPSRIankly éub%@tuf@?jt\mﬂ ?)@b@@ﬁ?éﬂyl -groups. Especially those

cycl opent yl net hyl , . cycl ohexyl net hyl ,
(1- rRFRpKE PERse ﬁp&,qrbaﬂépqampn&%a or 2'O-atoms, are preferred, wherein the

(1- mpebybevs sobhandd Wik Edélth y.R3 is most prefer abl y
selected from 1, 1-di nmet hyl et hyl, cycl opentyl,

cycl ohexyl and 1-nethyl cycl ohexyl 25 Still, R3 is
”DStFLﬁ(h%F ekARbi¥s BEhBRNRH sLbSfuttd chE*llc”'g"rBE% &Ehy' and

cyclo

0]

\/O

20 =, - OMe gng
Most preferably B is selected from ethyl n-propyl, tert-butyl, 2-methylpropyl, 1, 2-
dimethylpropyl, 1,2,2-trimethylpropyl, 2—ﬂuoroethyl 3-ﬂuoropropyl 3,3,3-
trifluoropropyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 1-methylcyclopentyl

25 and 1-methylcyclohexyl, and a group selected from:

-17 -



L is preferably selected fromH, hal ogen, CH3, -OH,
-OCH3, -0OC2H5, -0OC3H7, -OCH(CH3)2, -NHCH3, - NHC2H5,
WO d@363996 - NHCH( CH3) 2, - N(CH3) 2, - N(CH3) C2H5, PCT/CA2004/000750
N( CH3) C3H7 and - N(CH3) CH(CH3) 2. -18 WD 2004/ 103996
PCT/ CA2004/ 000750 Most preferably L is selected from

H -OH -0OCH3, hal ogen and -N(CH3)2 Even nost
preferably, Lis H -OHor-OCH3. 5 Still, nost
preferably, L is Hor -OCH3, L and L2 are preferably
each i ndependent l'y selected fy hal ogen, -CH3,
-C2H5, - i - OC3H7,Y-OCH(CH3) 2, CF3, -SM,

- SOVEe;- an SOZI\/e whereby either L' or L2 may be H 10

Mor e Jpr ef ly ei
-d
and

one of”L™and L2 is -CH3, -F,
- Br Me, or -SORMe and the other of L'
|so~k|,/q’</bsx/ preferably L' is CH3, -F, -CO, -Br,

-Ove, -SMe, or'-SO2Me and L2 is H = 15 Therefore
pr Sty erokypreferably & ieseledtef from othyl, n{grpmhderi@em cygapentyl,

° wereﬁylc%g%ﬁﬁﬁtyéggmt%ﬁ&&hc})t er o?rOEEJpgnd L2 |s H- OVEI\/EJKG

preferanyLls selected fromH -OHand -OCH3; L' is .

5 s Beeority o apBheipef o Ry REIE0 MG 8

or
COV

Br; and L2|s H. Inthe case L and L' are

Lently.Db {143 [ [
S AR A o B 97 B S BR TS o '

thIS ring systemis preferably sel ected from b-

&?kﬁg F&?Pe)r %JI);% (ggac%wg 063473239’%@@ Mycfad@i, each of

1PCTIVGBRGRHO4RiIBGAallY substltuted with 1 to 3 substituents selected from (Ci.4)alkyl.

15

20

25

30

R® is more preferably selected from ethyl, propyl, butyl, cyclopropyl, cyclobutyl,
cyclopentyl, cyciohexyl, cyclpbropylmethyl, cyclobutylmethyl, cyclopentylmethyl, or
cyclohexylmethyl, each of which optionally being substituted with 1 or 2 substituents
selected from methyl, ethyl and propyl. ‘

Even more preferably R® is selected from 1-methylethyl, 1,1-dimethylethyl,
1-methylpropyl, 2-methylpropyl, 1,1-dimethylpropyl, 1 ,2-dimethylpropyl,

_ 2,2-dimethylpropyl, cyclopentyl, cyclohexyl, 1-methylcyclopentyl, 1-

methylcyclohexyl, cyclopentyimethyl, cyclohexylmethyl, (1-methylcyclopentyl)methyl
and (1-methylcyclohexyl)methyl.

R?® is most preferably selected from 1,1-dimethylethyl, eyclopentyl, cyclohexyl and
1-methylcyclohexyl.

Still, R® is most preferably selected from 1,1-dimethylethyl and cyclohexyl.
L% is preferably selected from H, halogen, CHs, -OH, -OCHs, -OC2Hs, -OCsHy,

-OCH(CHa)z, -NHCH3, -NHC2Hs, -NHC3Hy, -NHCH(CHs)z, -N(CHg)2, ~-N(CH3z)CzHs, -.
N(CH3)03H7 and -N(CH3)CH(CH3)2

-18 -



Xa, Xb are independently selected from CH2, 0 and NRa;
nost preferably 0; Ra is each independently H or

w@ Bo44)mbkyl ; Rb is each independently (G -4) ab&yCA2002/000750
is as defined; preferably Hor nmethyl, particularly H
51n the case L and L2 are covalently bonded to form
together with the quinoline residue to which they are
linked a ring system ‘this ring.systemis preferably
selected from Li b X NXb ~ N (kb)01-2 (Rb)o_a X Li
b b Most prefaqalpliRiby (' sl€t8d FovkeH!, -OB1, -OGHg halogeriand -NECH XD
are independently selected from CH2, 0 and NRa; nost
preferably 0;. Ra is each independently H or
( C1-B¥painopk prefésably, Lsis ¢he@Hiands@iendent | y ( CL. 4) al kyl ;
L' is as defined; preferably H or nmethyl, particularly
H. Mre preferably, L and L' are covalently bonded to
Bor ritillt rogeitpneferahyt, b.° tshieé or DCHg! | ne resi due to which
they are linked, a ring systemwhich is selected from
(Rp)0.2 (Rb)0.2 (RP)0.2 40 ONOMNM " (\ M 20 and
wherdiand é3ete Rbfarably sdepiademsrideytly lect@dirkmt halnded, 2CHs, -CoHs,

as dglinedic Bl ebRE, AR b Bh,), "EENYSme PAIMS Urd S8,ME whereby

either L' or L2may be H.

10

‘ More preferably either one of L! and L2 is -CHs, -F, -Cl, -Br, -OMe, -SMe, or -SO;Me
and the other of L' and L2is H. ‘
Most preferably L! is CHs, -F, -Cl, -Br, -OMe, -SMe, or -SO,Me and L2is H.

15

Therefore, preferably L? is selected from: H, -OH and -OCHs; and either one of L
and L?is CHg, -F, -Cl, -Br, -OMe, -SMe, or -SO,Me and the other of L' and L2is H.

More preferably L° is selecteoi from H, -OH and -OCHg; L! is - CHg, -F, -Cl, -Br,
20 -OMe, -SMe, or -SO;Me; and L?is H.

Most preferably L% is H or -OCHg; L' is -CHs, Cl or Br; and L%is H.

In the case L° and L* are covalently bonded to form together with the quinoline
25  residue to which they are linked a ring system, this ring system is preferably
selected from: ‘

b
(R (Rb)o.z (R%,. (R

wherein
30
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-20 WO 2004/103996 PCT/ CA2004/ 000750 Mbst
preferably, L and L' are covalently bonded to form

w0 ogetiiBove Wi t h t he qui noline residue to whi chPeTiex2mn/e00750
linked a ring systemselected fromo N --o0 o and 5
wherein L2 is Hor -CH3, preferably H R2 is
preferably R20, -NHCOR20, -NHCOOR20, -NHR21 and
- NHCONR21R23, wherein 10 R20 is selected from
(C1$)al kyl, (C3-7)cycl oal kyl,
( CLy@®)xel layd me%n&ﬁwwa&tw \‘rom%‘ﬁ{ QJ Qnd NRF %Gé/ncdré%@éfw 0;

and _al kyl -cycl oal k nono-

tri Rsubsﬂﬁ %Qﬁheﬁd%ef‘ﬁe“tb’diQM%MW*fV' and R21 is ,Hor

RRORAS 06 eanpinddpeniBentye, JBRG 1 S H or methyl; most
preferably H Mor e pre erably, R2 is R20, NHCOR20,
- NHEOOR2

¢ a3 Aglired- %rﬁerawmmwapamvmwn R20 is
gel ect ed from net hyl , ethyl, n-propyl, i-propyl,

n- but ropyl 2- nethylpropyl tert- butyl
2,2 lra |Lp pa%&?arelcoya@p%pmqe@rtgﬁ%n together with the quinoline

1, 2reHidmt @WW&%&& are Fked oZird dystame iy kiRg @?é/c!em 5 preferably
cycl opropyl, cyclobutyl, cyclopentyl, cycl
cycPBIsFERoMet hyl , cycl obut yl net hyl .

cycl opentyl mgthyl, and cyclohexylnethyl, each of said

!

cycloalkyl and aIkyI .cycl oal kyl groups being

opti onal )% st ed with substituents

sel ected fr and et parficul ar methyl ;

and 5? S R20” as def ingd-al ~and 25 R23 is H
r Rty ; rmst pt ef er ab‘F‘))MH PF ef of abl y, R is

seI ected from a)” am no, N nethylanifo, N ethylam no,
N-propyl ami no, , N- (I -net hyl et hyl ) ani no.

N-(l 1-di rreth Iethyl)am no, N-(2- n‘;eth Ipropyl)am no,
O o, 30

i N- cycl opr opyl-am no, |
IQI- cycl obut yI am no-, -21NA\D 2004/ 103996
CTAGHRER4/ 000750 ‘

Bo)

' X3, X? are independently selecfed from CH,, O and NR?* most preferably O;
R? is each independently H or (Cq.)alkyl;
15 R®  is each independently (C;4)alkyl;
L is as defined; preferably H or methyl, particularly H.

More preferably, L® and L* are covalently bonded to form, together with the

quinoline residue to which they are hnked a ring system which is selected from:
(R, (R%%. ‘ R

20

wherein each R® is independently (CM)alkyI and L? is as defined; preferably H or

methyl, particularly H.
-20 -



N-cycl opentyl am no-, N-cycl ohexyl am no-,
N- (cycl opr opyl net hyl ) am no,
woR{oeseddebut yl nmet hyl ) am no, N-(cycl opentyl net hpd)/an2aee/000750
and N-(cycl ohexyl net hyl )am no; b)
met hyl car bonyl am no, et hyl car bonyl am no,
1- et hyl et hyl car bonyl am no, 5 propyl carbonyl am no,
2- met hyi propyl car bonyl am no, 1-nethyi propyl -
car bonyl ami no, 2, 2-di met hyl propyl.carbonyl ani no.,
1 2 di rret hyl pr opyl car bonyl - am no,

car bon
B B R RE BB Bined e gaeiparn e uinoine
cyck@ﬁmmwlvﬂwbmey bAJTINREd aGinglsobRMY$diadtb@f¥am no,
cycl opr opyl net hyl car bonyl am no,
cycl obut \ I met hyl car bonyl mono 10

cycl ¢ar bon

cycl oh | car bonyl Napet'.c)

met hoxy g'ani no, ar bgnyl am no,

1- hyl et ho ycar bonyl fropoxycar bonyl am no

tert-but oxycarbonyl no, cycleeropyloxycarbonylanino,
cycl obut yl oxycar bonyl ami no,

éyclopentyloxycarbonylan1no

CychpReay L oig aF kaq

cyclopropylnethoxyé%b%ﬁ%gﬁgnlno 15

cycl obut yl met hoxycar bonyl ani no,
cyclna@sewéraagw«mﬁbwwﬂﬁb@w -NHR?' and -NHCQNR?'R?,
cycl ohexyl met hoxycar bonyl'am no; Wherein all sa
cycMberey| or al kyl -cycl oal kyl groups may be nono-

@' Swsk's'éigc?éili frdth 2@1%‘Yﬁkﬁ>’(bﬁa§gcl3@\ﬁl (@}3 £ Ré/ﬁt&a %ﬁéﬁbﬁ(w wherein

ar e Sa@scyél@ﬁlkmb@%ksépmc!oam&myahﬂ ryronqazdl— anti-subbtittes with

[ ndg@gﬁgﬁﬂt éﬁ/d selected from nmethyl, ethyl, n-propyl,
i - gpyl but%/ﬁ 1- met hyl propyl, 2-net hyI propyl,
ter@ @tli/PrRi"azu fined AGOVS: BRY1 , 1,1- 25

di mﬁzhbélr%pmékhyl Inckt ﬁieff@réay'kpf opyl ,
1,2,2-trinethylpropy cyclopropyl, cyclobutyl,

1éyclopentyl cycl ohexyl , cyclopropylnethyl
cychvah éfm%tbm’hz <] OREDR, ﬂﬁh@d@R” “NHR®' -and -NHCONR™'R™,

cyclohexylnethy each of sai'd cycloal kyl or
aIk9W“¥@BIoalkyl groups optionally being nono- or-

bat t - -
o e?gr g,bélezlé’&%g'fr%%t@ é}g)Flet?IfJE(fbghthaoggp gﬁ?ﬁﬁ 1 metkaylpropyl 2
fr orﬁ\etmgpwyl t@*{-!ﬁgﬁyl 2.8- dlrpethW)rop -pt-dimat ylpropyl 1,2-dimethylpropyl,
2% 2'1d2 gﬁﬁr%ih?!rp?c?ﬂ cy g@%gﬁe%&u;ﬁmt E%Eél‘?ﬁ? E)tréféﬁ%glh&clopropyl-

t ak én%thﬂywcmuaﬂmawoﬂyclopené«#reefbvband nyctlcmewmeéhMeaob of said

o2 R0 TGRS PEER PN LR R o2

R, Rs¢ibsiituets aelestad ér@e“om@tfwbertcbethwem Qwamn%thylmnd
R?' is H or R as defined above; and

25 R®is H or methyl; most preferably H.

Preferably, R? is selected from:
a) amino, N-methylamino, N-ethylamino, N-propylamino, N-(1-methylethyl)amino,
N-(1,1-dimethylethyl)amino, N-(2-methylpropyl)amino, N-(1-methylpropyl)amino,
30 N-(2,2-dimethylpropyl)amino, N-(1,2-dimethylpropyl)amino, N-(1,1-
dimethylpropyl)amino, N-cyclopropylamino, N-cyclobutylamino-,
-21 -



- R. HO 51Inthe case RL is vinyl, the asymetric
carbon atons in the cyclopropyl group take the R'S
W@ oovitgpev@t i on according to the subformul a: S PE/CARID4/000750

Rl is preferably vinyl. 10 Rc is preferably sel ected
from hydroxy or NHSO2RS wherein Rs is nethyl, ethyl,
n-propyl, i-propyl, n-butyl, 1-nethylpropyl, 2-
met hyl propyl, tent-butyl, cyclopropyl, cyclobutyl,
cycl opentyl, cycl ohexyl, cycl opropyl net hyl,
ROt e AR e SN
pheny a ri , n y enzyl),
napht hQ’r(ﬁ%CﬂMVrIWPYWD?%%M Ml?ﬂﬁe’?ﬁmé?ﬁ%wooﬁn%i ch
_opt i onAktycldrExpigna®ARmingli - or tri-substituted with

or.i ne, and net hyl ;

B S R A R At S oy e,
gi subspiobytatonyibmir RshéthiieRip§icadof@btho, filAdhyipropyl-
hydrox%é trifl uorggeﬁ{ihykh, met hO)F(B/ and . _
trifl uGFBAMHBRY: 2LrimsHYroRyiRrr sy aming H .2-6jsetayiaopylcarbonyi-
bei ng ammes tasdietH fddrbSryRmhihg, Usblo !
chlori nerm?)rkc?rril e, gﬁ% itro e % Nﬁ&@lc%gﬁoﬁ'ﬂg&%r%n _
- CO-N( @ﬁ:’lgbyty Q&}(E@"\yla 0 lw@q&)oegw(gacmpﬁpgy@, cyclohexylcarbonylamino,
Al t er nejdiotebyyimeslRaADhyIanio, ccONRHRR irfinG? o
i S -N(%tl\lgﬁ? NFWfﬂ %fyer ir?ya NI gc and R§I lcg‘rtﬁelﬁfy%nﬂ.nﬁs
Pndepefiff: M@%‘i ¥@?§8”Y'?B\*ﬁ%?y<§‘@ﬁxﬁmt%§}@r bonylamino; and
( C3.¢}) mgtroxgeaepbnyldriho 33tAbk)hrooh@ddmind; Y Gheml kitoxycarbonylamino,
phenyl ., and %3 al kyl - hen¥(l; wher ei n said . )
(C14) aPWP’,‘yC%‘ nﬁagg;e ,Jg:f?—;@y’;o, ycarbonylamino, cyclopropyloxycarbonylamino,
( C1. 3) eydiobutyiedcdiepglamd yelogdnemilycamdnylamino,
(ClL.3)al kyl -phenyl are optionally substituted wth
one, t%"%lexylﬂ?( r QWE\”T“ Eré%ﬁlgpﬁoﬁ RRPPNYRMER: ed
1fgr ?Qlhgﬂ)'cltigjfmldméﬁﬁﬁ;(@daﬁb%la&ﬁd,ﬁy&%}éent9l§ré@°dl%v>%carbonylamino,

— T PR 4) a ylb, -
2004/ 16@%&&@@‘@%@@ LY - N((CL_4) al kyl) 2i |
- COMid2ein a@@aksll'd(y@ba%%r@ﬂ{w-cymgé Ngféljpé)r@)}% tdho- or disubstituted
TCOOH, an 000(C1. 6) al kyl ; or and RN are

IinR’gﬁ‘,m?g‘éﬂet her with the nitrogen to which they are
bonded, to form a 5 or 6-nmenbered nonocyclic

%et %\r/lgs‘pf)?elzfgraWJ Iﬁpisqﬁﬁc%%zg'ﬁ}\lﬁlrc%toelg”? cgr'-Nﬁlrl]%%tw re?éiﬁ?'\‘” and R*' are

as defined herein.

Preferably, R* and R*' are independently selected from: methyl, ethyi, n-propyl, i-
propyl, n-butyl, 1-methyipropyl, 2-methylpropyl, fert-butyl, 2,2-dimethylpropyl, 1,1-

25 dimethylpropyl, 1,2-dimethylpropyl, 1,2,2-trimethylpropyl, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cyclopropylmethyl, cyclobutylmethyl, cyclopentylmethyl,
cyclohexylmethyl, each of said cycloalkyl or alkyl-cycloalkyl groups optionally being
mono- or di-substituted with methyl or ethyl.

30  More preferably, R* and R*' are independently selected from: methyl, ethyl, n-
prppyl, i-propyl, 2,2-dimethylpropyl, cyclopentyl and‘cyclopentylmethyl.

In the moiety P1 the substituent R' and the carbony! take a syn orientation.
Therefore, in the case R' is ethyl, the asymmetric carbon atoms in the cyclopropyl

=22 -



5 optionally containing fromone to three further

het er oat ons i ndependently selected fromN, S and O,
wanpa4omodonal |y substituted with one, two or tPCEEA2004/000750

substituents independently sel ected from hal ogen,

"(ClL.6)al kyl, hydroxy, cyano, O (Cl_6)alkyl, -. NH2,
-NH(C1. 4) al kyl, -N((C1.4)al kyl)2i, -CO NH2,
-CONH(C .4)al kyl, -CON((Cl1_4)alkyl)2, -COOH, and

-COO(C, . 6)al kyl. 10 Preferably, the group Rc is

hy dgxip takdHBEOR RebhiiguratidriSibEortinty o, th&NsBEBrmila:

met hyl ) et hyl , NHSO2- propyl, NHSQ2-cycl opropyl,

NHSCO2- CH2- cycl opropyl , NHSQ2- cycl obutyl,

NHSO2- cycl opentyl, or NHSQ2- phemwyl .15 More
preferably, Rc is hydroxy, or -cycl opropyl .
According to a nost preferred gqpodinent, the group Rc
i s hydroxy. According to amMlRe)Nati ve nost
preferred enbodi nent, the group Ro is ~

NHS@2- cycl opropyl. According to another alternative
nost preferred enbodi nent, the group’ Rc is 20

HS a. Al nconpassed withi.n the. sco of the
Br oJ5hE Cat St U, (F SSUBRSS ratb by R RES Ry e ke
whethad RS énifiguraiitin Aéoadiky ko theGabforoyiat oal kyl , or
(C1.4)al kyl -(C8.7)cycl oal kyl, 25 a) wherein said
cycl oal kyl, and al kyl -cycl oal kyl nmay be nono-, di- or
tri- substituted with (C1.3)al ky; and b) wherein said
al kyl, cycloal kyl, and al kyl -c oéTkyI may be nono-
or di- substituted with substitMents selected from
hydroxy and O (Cl. 4)al kyl ; 'a'nlk_!| Rc)] wherein all said
al kyl -groups -may be nono-, di- orotri-substituted with
30 hal ogen; and d) wherein all said cycloal kyl -groups
bei ] istprefedably ginylor 7- menbered having optional 'y one
1éfor the 4-, 5, 6, or 7-nmenbered) or two (for the 5-,

- or_ 7- nmenbered) -CH2-groups not directly linked to
eac IR°Gs heaferablyisatestedtiom Dydroxyeor NHEORhe O atomis

vo 380718 65055 B PkL LB, LRl Ehe B pragia:
( C2-r@thylpbyl, edhutylcepsiapadiyil cyolobutyl, cyclopentyl, cyclohexyl, .

Cl. 3\ - FARAY(ol L, | I
eyl GapRoP/TEdTn O EG QR gL RIS vty ohony
18 t aplathyl paidiyyl,; phenylimetivyl (bediyl),-rephibyimethiyor pyridimethyl;
- NH(C1. 4 : - 4 | 42 e b . :
AL Bl S Bl Moy LS esens
- S- ( Clselpetbd from(flugrine and methyl; and

b) each of which optionally being mono- or disubstituted with substituents selected

. from hydroxy, trifluoromethyl, methoxy and triflucromethoxy; and
20  c) each of which optionally being monosubstituted with substituents selected from
chiorine, bromine, cyano, nitro, -CO-NH,, -CO-NHCHj3, -CO-N(CH3),, -NHj,
-NH(CH) and -N(CHa),.

Alternatively preferably, R® is NHSO,R® , wherein RS is -N(R"*)R""), wherein RM
25  and R™are independently'selected from H, (Ci4)alkyl, (Caz)cycloalkyl, (Cq.3)alkyl-
(Cs7)cycloalkyl, phenyl, and (Cq.3)alkyl-phenyl; wherein said (Cy.4)alkyi,
(Cs.z)cycloalkyl, (Cq.s)alkyl-(Ca7)cycloalkyl, phenyl and (C4.3)alkyl-phenyl are
optionally substituted with one, two or three substituents independently selected

from halogen, (C1.g)alkyl, hydroxy, cyano, O-(Cy.)alkyl, -NHz, -NH(C44)alkyl,
-23 .



10 any oxidi zed state such as SO or SO2); and either

L' or L2 (but not both at the sane tinme) nmay al so be
wo0081103906 and L' or L and L2 may be coval ent | yp@&ioaazm4/000750

to form together with the two Catons to which 15

they are linked, a 5- or 6-nmenbered carbocyclic ring

wherein one or two -CH2-groups not being directly

linked to each other may be repl aced each

I ndependently by -0- or NRa wherein Ra is H or

( C1.M(e) fsaky!),am0 N&sr@mmcm aIRW l5o- I\R(CQEHKM)QCAC@@H and —

ring s optlogally nono- ubstituted wit
( CLEHACGHRKYSET R i s R20 -NR2200R20 -NR22000R20
- NRRERZAq Rﬂﬂarem&edz R, thé\’ﬁﬂrfogbﬁl to Whieh rtﬁeyS&Ie%h@@H to form

]E E:ggn (%1 %g]lq%qd’ m&m@; eglgr%gsllclé% th:gﬁmwcg%g%;uratgd or.unsaturated,
@I kysbnm eahtkiningTRim Bee fﬂ)ﬂhﬂae furtﬁerhé@érobfdm§H@@;sérid@h@,dselected

th )a | ; or has one of
Frpéﬂg'i' %@nﬁ@é ajd oaféqnaﬁ\é aufzﬁsw%d witiyope /g qai@esrsebsﬂtuenfs
i nd&i@%ﬁdﬁd‘édtly sé@b@@tﬂ@eh !ﬁél@@%d"(@ﬂ%alﬂgsﬁ%roxy, B,flerios celdylalkyl, -

wherein IS

OXYy. or
(C NN el Y e ey 10O - SRR 2l
(C3- d@qygd:fgénkw Jo, ~ObeRy bind nepit ey Lyalkpy r i di nyl,
Cl. 4) al phenyl, (CLl.4)al kyl- naphthyl or
%Cl 4) al kyI pyri di nyI . all of which optionally being
anP‘refeﬁHbly,@fe% up Rﬁutbﬁ;tdréw emsv@ztﬂaemybwmeéth?a NHSO(1- -

sel ect

O(met@ﬂ@ rp&& r,qp@l N%)I{‘ﬂ{if’ Q ano z-CHg-cyclgpropyl NHSOZ-

Sty NRISIos) y
PCT/ 9c:%oom §00750®aﬁfer&ﬁ- MNQ%%@%)%I ﬁ’& and

-N((Cl.4)alkyl)2i and all of which optionally bei ng

180N At Préfbrabed R¥iS Ky drdsty, 8F NBISO3y6idprapgl. f ur t her
selected from - NH(%l 6)ygl kyl, {C156) gl kyl)2, -Het,
-N N-(Cl.6)alkyl -NO 5 or apharmaceutlcally :

acc ewc@m 9a fo&iipréfeired ehidbeRednt, thé’gﬁf@rwls Yiyd@xi SAccording to

E & a5l fBstp iR e, e R BY i NHS@:cyciopropyl.

aI ky:locommgj @alnisiHer amdata}ewbst?meﬁaa &bﬂbomnb&hggm,p RC is
’\ﬂ—lséch 3)L;bStltut ed with (C1-3)al kyl and

Also encompassed within the scope of the present invention, are compounds of
formula (I) wherein: .
B is (C1.q0)alkyl, (Ca.7)cycloalkyl, or (Cq.4)alkyl-(Ca.z)cycloalkyl,
25 a) wherein said cycioalkyl, and alkyl-cycloalkyl may be mono-, di- or tri-
' substituted with (Cy.s)alkyl; and ‘ ’ .
b) wherein said alkyl, cycloalkyl, and alkyl-cycloalkyl may be mono-~ or di-
substituted with substituents selected from hydroxy and O-(C,.4)alkyl; and
c) wherein all said alkyl-groups may be mono-, di- or tri-substituted with
30 : halogen; and
d) wherein all said cycloalkyl-groups being 4-, 5-, 6- or 7-membered having
optionaily one (for the 4-, 5, 6, or 7-membered) or two (for the 5~, 6- or 7-
membered) -CH,-groups not directly linked to each other replaced by -O-
such that the O-atom is linked to the group X via at least two C-atoms;

-24 -



b) wherein said al kyl, cycloal kyl, and
al kyl -cycl oal kyl may be nono- or di- substituted with
wGaaimstiovaent s sel ected from hydroxy and O ( Cl:Prdi/ahkook/p00750
and c¢) wherein each of said al kyl groups nmay be
mono-, di- or tri-substituted with 15 fluorine or
nono-substituted wth chlorine or. brom ne; and d)
wherein in each of said cycloal kyl groups being 5-, 6-
or 7-nmenbered, one or two -CH2-groups not being
directly.linked to each other may be replaced by -0-
sucgtthat éﬁepﬁﬁgton1is linked to the group X via at
| ea ; X isOorNH, 20 R3 is (C2-6)al kyl or
(C3-7)cycloal kyl, both of which being optionally

SR £V ] o ) SO RE S SR Sy e s
k1 and L2yeasgkgagsug rrd@pwﬁl@nbi )a %eltregmmmté@mm (Cra)alkyl;
hal ogen, Y%’ﬂ@@ ps COCH3, IC2H5, (Cira)alkyl;

- OCH( CH3) 2, CF3, -swe -SOVe, and SO02Me, whereby

ei t p8r Lls |y -OR5-b2Cchay eNﬂ,R&HI | NN@@?Z)QIkI,
- NHCOOR20. - NHR2 1 gngl@ I\? R 1%roéln o6

sel ected from (CL. 8) al kyl, (C3 7) cycl oal kyl ,
(CLL3)1A leyé eéwnnaéw@bﬁw i ézen NOeH&kn, @qm Mlkwarfs (CM)alkyl (in

cycloalkyl and al k cl oa nono-, -
Bi- or BOY Pﬁid'zaegk%f{t?tsé‘f t‘ﬁ%?g %)dal kyl ; and R21

is Hor RBifeds' &q_le(md'noﬁb@ch%i R gbmdHAe) ﬁna&ﬂa@b eyt
‘Rl is ethyl or vinyl; and -26 WO 2004/ 103996

PCT/ CA2004/ 000750 Rc is hydroxy, NHSO2-net hyl,
NHSQ2aﬂtihL)7Ior NHSOR- ( 1- et hyl ) et hyl , NHSOZ- propyl ,

NS08 260 1 G A CvRERL o0 6 UL JrOeHoriwiicbe B Fatoms to which
15 Mor e Frtﬁé)ﬁér?bikr;kcted B 5-;0r6@t1%b®fédfdaﬂdﬂcy@ﬂo’ﬁﬁg ,wherein one or two
n- pro ert-bu
0 e by SEbEaroubs ot beipa Areel PSR sachsdiher s FRplaced each

~ 3-f1 uor opndEPEndelydy30- o NRF WoeesHf Rﬁ}ﬁl H oE YC]. Q@K@ eHd wherein said
cycl obutyl, cyclo

ent
Y et hy | PG RRRrOc Bl R eB Ty Ercsice Ry -subtiuted wit
group seleghamkytrom 0 0 O O/ and / 10 R3is
2i)el ected from1l, 1-di nethyl ethyl, cycl opentyl,
yclohexyl and 1-

is R*, -NR®COR?, -NRZCOOR® -NR?”R?' and -NR”CONR?'R%, wherein
R® is selected from (Cyg)alkyl, (Ca7)cycloalkyl and (Ci.)alkyl-
(Csr)eycloalkyl, wherein said cycloalkyl and alkyl-cycloalkyl may be mono-,
di- or fri-substituted with (C.a)alkyl; |
25 R*' is H or has one of the meanings of R* as defined above,
) R? and R® are independently selected from H and methyl,

R is ethyl or vinyl;

30 R® s hydroxy or NHSO,R® wherein R® is (C1s)alkyl, (Csr)cycloalkyl, (Cy.6)alkyl-
| (Cs.r)cycloalkyl, phenyl, naphthyl, pyridinyl, (C44)alkyl-phenyl, (Cq.)alkyl-
naphthyl or (C,.4)alkyl-pyridinyl; all of which optionally being mono-, di- or tri-
substituted with substituent;s selected from halogen, hydroxy, cyano, '
(Cy4)alkyl, O~(Cys)alkyl, -CO-NH,, ~CO-NH(C,_o)alkyl, -CO-N((C4.4)alkyl)s,

-25 -



met hyl cycl ohexyl; L is H -OH or-OCH3; L' is CH3, -F,
-d, -Br, -Owe, -SMe, or -SO2Me; L2 is H R2 is

WO NGO, NHCOOR20 or - NHR21, wherein R20 andP@®RECA210¢/000750
i ndependently selected fromnethyl, ethyl, n-propyl,
i -propyl, 2,2-dinethyipropyl, cyclopentyl 15 and
cyclopentylnmethyl; R is vinyl; and Rc is hydroxy or
NHSQ2- cycl opropyl . Most prefer abl y, Bis selected from
ethyl, n-propyl, tent-butyl, cyclopentyl,

1- et hyI ANH, dﬂdéﬁm)alkyﬂarﬁd M((haiaﬁyﬂl )2;candl a]l—cfflwl'mcrmqimmpylly being
R3 is se di net hyl et hyl and
cycl ohex'g'/jﬁ%ﬁﬂl g{ugy\&tﬁlr(\%ge L' i )s/ - y’ -d, or -Br;

L2 i s H orRtcarRee fusthbyshientsd frcﬁnamj-ﬂ(é‘&a)amypw\kéfmrsmq’l)z, -Het,
enbodi ments according to this invention is each single
compound lisfed \n the follow ng Tapl es\1, 2, 3, 4, 5
~and 6: 25 ANcor diMg—{tCsaivial t er nar® enbg@i nent, the

phar maceut i cél_cénposn tion of othis N nti on may
additionally conprise at |east one other anti-HCV
@gent. Exanples of anti-HCV agents include, a-

(aI ngharﬁlace&ﬁ%? e%tabQéj?%Itt @r)este'Mﬁel‘(ePﬁng) » CO-

(onmega Intertferon, pegylate
a- i nterfer on, ri baV| rin and amant adi ne. 30 Accordi ng
to RS, S aI ternate enbodi nent, the pharmaceuti cal
TTEOSI tion of this -27 WD 2004/ 103996
Che (o)t 1Sa-)cyeiealit PotCmakykiEidsysiaaldyly conpri se

t | t
0 O  E,  JB i fer. a. orv
phar macestisiitited vith GSidaleh ad this 5 invention may -
addi t i n%ébéir?% Wﬁgﬂloélgﬁ‘%d%l c?ab%lk)trl%aaps e tNo- or di-

-pol ymer'ase. Accor anot’he ter
- enbodi meRebstityied pitasuesituenicegledehfioni ydorxyeid @C4)alkyl; and

i nventd Oﬂlhgﬁfn éﬂéﬂ&f‘s‘% Ikﬂgmrﬁ% bsa% o?ﬂfsubstltuted with

|nh|b| or of of target’'sTin
1% ncl udi nfugrine ergnona- whsé@tqdlethw@ﬂWUws@ br&@mesapd ot ease

or intgr %lere]r@mré%g%ﬁagﬁd%ga&%lk}? ﬁ?&lpﬂs' 5., 806 7- nBembered one or

phar maceut i cal ion ma

adni ni st &¥@ed-idz-alopps notheinardivecty Il%edrto\vsaah atner mavmreulaced by
reservoi [p. @ tg?t%%? %EPﬁE Qb tﬁéj E)S)f ELR %%spﬁho C-atoms

i njection is arnace Conposi t
of ¥his'isf@@NbBn nmay cont ai n 15 any conventl onal

g gjnﬁsg)r(]'t gs el %)égﬁ&&“{dg Q)QHIIUallgﬁneo&gggg\élﬁlcﬁ @%Hgﬁfp?l?nalw substituted
for nul at With Trigy3 Bbstigputsselgctadiiiom (Ci)alkyl;
L is H, -OH, -OCHg, halogen or -N(CHs),;
L' and L2are each independently selected from: halogen, -CHg, -C,Hs, -OCHa,
-OC;Hs, -OC3Hy7, -OCH(CHj),, CF3, -SMe, -SOMe, and SOgMe whereby ejther L' or
25 L?may be H;
R?is R®, -NHCOR®, -NHCOOR?, -NHR*' and ~NHCONR?'R?,
wherein . .
R¥ is selected from (Cy.s)alkyl, (Cs)cycloalkyl, (C1.s)alkyl-(Car)cycloalkyi,
wherein each of said cycloalkyl and alkyl-cycloalkyl groups may be mono-, di- or
30 - tri-substituted with (C4.3)alkyl; and
R*' is H or R* as defined above; and
R* is H or methyl;

R is ethyl or vinyl; and
-26 -



pharmaceutically acceptable acids, bases or buffers to
enhance the stability of the fornulated conpound or

wo ew4dedopesery form The term parenteral as useRCTIEAZION000750
i ncl udes subcut aneous, intracutaneous, intravenous,
i ntramuscul ar, intra-articular, 20 intrasynovial,
intrasternal, intrathecal, and intral esional injection
or infusion techniques. The pharnmaceutica
conposition may be in the formof a sterile injectable

pr eR&r at istydrdkg NES@phedhyl 6\‘$H$O§—teﬂ‘iyl INHSCM @cihatlyBethyl, NHsoz-'

ey oo BFiSClez0 BaP BB ko N Shg - DistReryh LR SoRIP R phHSO

ar t cysiipegtysoi NiaBoe-peemper si ng or vvettl ng agents (such
as, for exanple Tween 80) and suspending agents. The
phar maceuti cal conposition of this invention may be

r aMoye p\@fér@blﬁ,tBrs%éled‘l‘ecﬂﬁcym &ﬂylphfpﬁfd)pyl a@z@@ptyakszethylpropyl 1,2-

o AR I " S ety e - s 2 SPaEPERY 305

t hetrmasrepm‘py!; ml@;tragjl Otycobatyl, §Elop&aylr b@l@exﬁmﬂ%tﬁyl@/clopentyl
comm(g %"‘?Lgr ed |ncll1 act ose and cforn starc
LubRitd @Y%\@C &y %“ A 9roe (UM stearate, are

al so typically add For ora mnistration in a
capsul e formx di l uent s icl ude, | actose and
dri edicor tarch. en aqueous -28. WO 2004/ 103996
ensi o are admi ni stered
y,)the active ingredienti.is conbined with
enul Si-Byi F?g\,aﬂd sﬁspendlé}% agents. Af desired, certain
svveet eni hg and/’or flavoring and/or coloring agents
1Pray Ris @Mmﬂfrcﬁﬂmhémamuletbw eycopeintyl, eyclonexyhamd &r s
f°f p{'ﬂﬁ eRNEWIY qoad Qgﬂ’%' %l—?”i‘ %'Eh C@”EPSBF -8!\‘/% SWe, or
ou St andard armaceut i"cal
Re@@@ﬂ@d-zss HPhar maceuti cal Sci ences The SC| ence

and gPrag § i shi
'Con'prEl)ns‘s,I(1 g?téoan Benn (Dié\gg%iﬂl;\%e sage ?\fe?% @gependently
bet we eseletteslfrord. mﬁthﬂnﬁhﬂb&mom@-pmyk@ Ddidethwdprghy!, guetopentyl
1gay, ﬂ§§ﬁroggh@§lnp£ﬁ yeen about 0.1 and about 50 ng/kg

of the protease inhibitor
nﬁém‘dnﬁe@”&R%edﬁmmlqn NitSO mieysfoprodyh a nonot her apy
for the prevention and treatnent of HCV nedi ated
di sease. Typically, the pharmaceutical conposition of
t hi Mashpreferably, Bid selesied tiamratiayl ar-pedpll; tari-bilitplu cydiopentyl,

abOHt-méthglb{?&? &, éﬁuc% ﬁanJ%' é%??o%ka’pglnw 1880i8oted from 1,1-

conti nuo us ‘on can

28s dimethylethylcanst cystohexyiz s &by -OTirh; BhisubtHs,of!l, actBv &2 is H; and
I NgiEe qéﬁgi %pat may be conbined wth the carrier-:

materials t ‘produce a single dosage formw |l vary
dependi ng upon the host treated and the particul ar

”.Dd%xgrnp?e@rgf %eﬁ’errr&i er%Bodif%eEYSDeﬁc%g!‘dirg t%%irs%\}e%ﬂoﬂ\'isl eech smgle
compound listed in the following Tables 1, 2, 3,4, 5 and 6:

25
According to an alternate embodiment, the pharmaceutical composition of this
invention may additionally comprise at least one other anti-HCV agent. Examples of
anti-HCV agents include, a- (alpha), B~ (beta), 8- (delta), y- (Jamma), - (omega) or
- (tau) interféron, pegylated a-interferon, ribavirin and amantadine.

30

‘According to another alternate embodiment, the pharmaceutical composition of this
-27 -



contain fromabout 5%to about 95% active conpound

(ww. Preferably, such 20 preparations contain from
W@bwutioP006 t 0 about 80% acti ve conpound. As t heCEKARI0@d00750

artisan will appreciate, |ower or higher doses than

those recited above may be required. Specific dosage

and treatnent reginens for any particul ar patient

wi || depend upon a variety of factors, including the

activity of the specific conpound 25 enployed, the

agenvalfn me) mnongﬁ‘)n@&ﬁ;l)né%‘?ﬁlléeﬁt Shébiker m?uﬁ:?&or di 8V NS3

time of adm™nistrati'on, rate of excretion, drug

conCiRgeBon, the severlty and course of the

i nfection, t he patient's disposition to the infection

and the j udgrrent of the treating physici.an. ‘

GenReaarding tq araiberaffernate empodimest the pmarmput@b@@rg@@smon of this

& Ub{@ftondhdyaddfchally Mﬂpr‘ié’éeatq’égét BHEbHEr Of be’epolymerase

pepti de. Thereafter, dosage is Increased by 's

30 increnents until the opti mum effect under the

Ci I REBERY @c??et'a%ofh%ﬁﬁl’i@rﬁate (f?n&ﬁi‘?ﬁéﬁ' the ;ﬂqlaﬁnsmeém(ﬂp%smon of

nost desitably adm nistere concentration
t hathlwwnﬂogém@/r%qdutgwnaw eraprisetatigashpng ingibitap ef atler targets in the
I esHEVSifidIo Wl bl {s
_side eflfec% C%u 7 %8‘5@&3 %ﬂxca/% %ANZ?)%/E%%%I%%&O& internal
1%eﬁbQ§Q€‘%‘%ﬂfW§§Pt(ﬁﬁ$)of th| s invention conprises a
conmbi nation of a conpound of formula | and one or

nmor e addi tional therapeutic or pr o&la}' ylactic agent,
bot AN RBAMEsAisFhEPTARRETaNCT Adiginviestien may datadendsieedwerally,

pr eﬁ@r@hte?éllydﬁ%%% ihfytSd @se%?r“‘@ﬁﬁl adMRAidtratldh c%n%cﬁqgs/ﬁratlon by

and nore preferab bet ween about 10 and 80%

dosyRetign #Po?rﬁf@megi %amphaﬁm%‘feéacal goapagien aidhigdyvention may contain
14 €9bARBonh8shd H%%WMBQ&t:cbméé&b%lé B8hérs, adjuvants or

pharnaceutically acceptable salts and esters

f or Mefigeeq! m%@@& sreesyine RHeefihaifarmeiation ewavibe %@%@d with e
car bh%ac@bﬁ%all& 88ddntd i SOIMRIES bPPuERY tobé‘\hanccte thelsotablllty of the

-admnistered in vivo to manmal s, such as man

i nhidsmulaies,comepupd or éadelivery fosm: Tégttersn pieatrsRassyd herein

Vi I iludet 8Ghduhe oy GRtrddLRAHJHRS intrBRhoas Sﬁtrﬁﬁu&%ﬁﬁr%ﬁgamcular
usi ng a compaound- of this invention in conbination wt

2@ not @ﬁy%GYtﬁ‘ \mtfeaﬁteragle iirathecak apd Bdralssipsal iniection pranfuswn

agemchn@igs described within the Definitions section
and the section of preferred pharnmaceuti cal ‘
conpositions according to this invention and include,

but Tag %haﬁﬁadebﬁ&él B8mp8sitich maﬁbe irPthe fSl‘Pn of ¥ stefile ihfecttBle
i nterferon, bavi ri n, amantadi ne; other i nhibitors of

HCVPRES3"3HioBt RS EMplArIS? Sisfls IDIECtabieRqyePyHeF eleaginous suspension.
2k nhrrhlstsQ%Fer%‘lorPhQﬁ be fGhiifdiSd b&:otréﬂﬁg Mchhlﬁﬁeﬂ(ﬁdmﬁw in the art usmg

whi ch inc are not [imt hel'l case,
pr ofkiiahie digpersing oF wglttmguag@@%u@h@worswemda Fregn 80)oand

con Mgl eof . The additional agents may be
conbi ned wi'th conpounds of this invention to create a

singl e dosage form Alternatively these additional
The pharmaceutical composition of this invention may be orally administered in any

30 orally acceptable dosage form including, but not limited to, capsules, tablets, and
aqueous suspensioné and solutions. In the caseé of tablets for oral use, carriers
which are commonly used include lactose and corn starch. Lubricating agents, such
as magnesium stearate, are also typically added. For oral administration in a |
capsule form, useful diluents include lactose and dried corn starch. When aqueous
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20 agents may be separately adm nistered to a mamal

as part of "a nultiple dosage form Accordingly,
warpetheroenbodi ment of this invention provi desp@r/aatiee/doo7so

of inhibiting HCV NS3 protease activity in a mamal

by adm ni stering a conpound of the 25 formula I,

i ncludi ng a pharmaceutically acceptable salt or ester

thereof. In a preferred enbodinent, this nethod is

useful .in decreasing the NS3 protease activity of the

hep&ats$pensioBs aire administered brajly atheaniingd ingi@diens isciosthirsssiawith

abo =onhi_nat | -1 i ] | at ed er.ein .
consaTIEE <R 51 Sk s, LS BBl PugrE o Sndror lavoring
acceapt/abteodm) agents eay ée skbded.eof , is co-adni ni stered ,
with at | east one additional antiviral agent. 4
Preferred antiviral agents are described hereinbefore’

and Qélrxerrsoitalsie okhisles lor agreintssfonthe ghove ndied formuldtions and

coron s ER Ry bR PR GRS £ fp Poggingtons
WO Phermacaaed S?iéﬁbéyng)mseﬁﬁ&éﬁnd E{agﬁtelaoﬁlilzéerg?cy, 19" Ed. Mack

h . ive
B dari P 3onee” TR o Rl adm ni stered to
the patient as part of a mul tidpl e dolsage fqrm fo[Je

I Lt ent’s ‘

1 o6 530S Befficep Pl 8 oo BOR 1 BIGRLG PP yEGnt per cay,
wi t Ipreferabfydidtwesmabdut 6. taain abicst Bah}gﬂ{g bdid;azleigmqmul i Sldlel%/ of the
f (1. . cept.a
or S5k hbugrlorfoRBT SBRTREG e BTy e sforkMetapy for the
phamnavestion ead trgatamnept lAOV enextidted disees&.le‘fynidmly,ethé pharmaceutical
- o= 5P RaT bR B 1Eh 38 e Rsft e o RRU BN} pout & tmes per
1B6nc |dagion glternptiaiyras eudontaidug icfasiept Sotie admirist@tion can be used as a

estef. tFk 1 I o treat, ar .
 prevaich TS BRaoy AnBifu ot &l el dflindinae panoines
r edwdid thé earies Rnatdriats to produtk ectingle dosadedoom atilbvary depending upon
medi - 'y i.n C act . .
e 2o ¥l 0 pRALLEE} 3P by RS reparaton i
i nstoontamiremabdut Hartorebaowt 95k addiva tcompoiimd (wAure Rteferably, such
ar ; | ' Lat,u
A Ty RRRE S RGP oD, ASRRERRSRe Bhfaune
pharmaceutical |y acceptable salt or ester thereof, :
"2L 520 B SBaTR AR AE RSP o EABENEN tose rectn s
phamnaclesteatiaedl.y Saécimqﬂage agd ltreatmerd s¢gimend érenf partizylar patient
al sq . S Ry ntrol.taq, valjdat o
e SRR, R S BBl B4 e spegggormpoune
25i r aimpleysd, thet agen badysagight, YEAED@aDBStatus, sex, diet, time of
administration, rate of excretion, drug combination, the severity and course of the
infection, the patient’s disposition to the infection and the judgment of the treating
physician. Generally, treatment is initiated with small dosages substantially less
than the optimum dose of the peptide. Thereafter, the dosage is increased by small
30 increments until the optimum effect under the circumstances is reached. In general,
the compound is most desirably administered at a concentration level that will
generally afford antivirally effective results without causing any harmful or
deleterious side effects.
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Several ways of carrying out the synthesis of
conpounds of fornmula | with different quinoline
walesosnredddees are di scl osed in WD 00/ 09558. ThePCT/CA2004/000750
di peptide internediate 15 25 (Schene 2) and
 2-car bonet hoxy- 4- hydr oxy- 7- met hoxyqui nol i ne 9 (-Schene
1) were synthesized according to the general nethods
descri bed in WO 00/ 09543. Conpounds of formula I
wherein Rc is NHSO2RS as defined herein are prepared
by Weeuge ¢Rinrasdionsf this puarfioncoatiriges f coaoiatian of g compound of

Rc foﬁ-rma%ﬁenshwr H?)r@ﬁdcﬁ a@@fe'ré’&e%h@gr Er‘éb aare éb%n?fboth the

formu

resence of a co

UncRAmpCYNg RaA iep adianal sgent shoUlA @egqﬁe%eéw @@sa@@ﬁcﬁ@iﬂ §f between
‘useghd@4fkd 6o ggé{bt r?noFe‘?‘&e*é‘?ablF PRLRER @bog ; Hjar?d@()"ﬁ%ﬂr\e dosage

have been foun

ractlca The sul fonam des are

%vanqrmlhea@r@r?«ﬁé?r@m Eyﬂwfh%@m’d’égm%bar ed. by known
nmet hods. -31 WD 2004/103996 PCT/ CA2004/ 000750 The
foll owi ng schenes illustrate two conveni ent processes

“usi

Yitper Henee aeEtreuads. firgluding el Phagnageatiealinssaerigblgsalts and

[or 8 Rty 'Rggé_ﬂ‘lémgtr@&Fﬁaggutgll;ﬁgéobﬁﬁfdﬁcéar‘ﬁ% the
XJ LIeRuiting corAposiliorompy e @dminigierad ip vivoye snegnigalspsyeaigs man, to
1(5’ ~fhiitHEV NS@M?'otlel% %:oﬁo trgatF Qé‘\/&t% %/@s"'in%c@oWSuéﬁltreatment

15

20

25

30

B~X~NN o HWe B~Xx

HOTIT
may also be achieved using a compound of this invention in combination with

another antiviral agent. Preferred other antiviral agents are described within the
Definitions section and the section of preferred pharmaceutical compositions
according to this invention and include, but are not limited to: oc;, B~, 8-, -, y- or 1-
interferon, ribavirin, amantadine; other inhibitors of HCV NS3 protease; inhibitors of
HCV polymerase; inhibitors of other targets in the HCV life cycle, which include but
are not linﬁted to, helicase, NS2/3 protease, or internal ribosome entry site (IRES);
or combinations thereof. The additional agents may be combined with compounds
of this invention to create a single dosage form. Alternatively these additional
agents may be separately administered to a mammal as part of a mult'iple dosage
form.

Accordingly, another embodiment of this invention provides a method of inhibiting
HCV NS83 protease activity in a mammal by administering a compound of the
formula 1, including a pharmaceutically acceptable salt or ester thereof.

In a preferred embodiment, this method is useful in decreasing the NS3 protease
activity of the hepatitis C virus infecting a mammal. ‘

As discussed above, combination therapy is contemplated wherein a compound of
formula (1), or a pharmaceutically acceptable salt or ester thereof, is co-adrﬁiniste‘red
with at Ieést one additional antiviral agent. ‘Preferred antiviral agents are described
hereinbefore and exéampﬂles of such agents are provided in the Definitions section.
These additional agents may be combined with the compounds of this invention to
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OHO 10 LOLI LO2L" LNCOLz/.\ N2 0 8r Ny
RZO"\'S 30R3+S-( B\ .~-N\ NHZ B OR\ 1looo X
WOROWEBOPIXXNN . OH 0O OHHONO HO 13 BriePCHCALI0/000750
synthesis of dipeptide 3 is carried out by coupling
the Pl residue to the properly protected
trans-hydroxy proline under standard conditions. The
stereochem stry of the hydroxyl group is inverted by
the well known M tsunobu reaction using
parqeﬁth& sibglaAtiegnaeduicalGisse rfgrrrof Adepepvaivl éhaget addittonsal agents
P3 [
exerrp %Qra{ew %ﬂﬁ@)f:sgerg écg%se f"%s%é@%f"%%ﬁllt‘?&é( dB85%%e form, for
tri @@mnlejeusmg aridt (ﬁﬂlsfbtaddﬂlooﬁl asm@tq mayobé dminisietad tathe patient
t he f [ t
ot RS SRRl i of Riloulls REGlRutfont ot o RSN formuia
au t@Mﬁb@@harmvmubﬁcwtakdﬁeét or ejentherepf. ee hydr oxyl
~group into a good |eaving group (such as a brosylate)
and displacing it with the hydroxyl quinoline
‘ derA@gmpo@ncgof fasnutafl) (i@ phanmaestitisalyfaachptable salt or ester thereof,

%pt%ﬁmﬁerémtnh‘éﬁ% ¥k )usgc?%ﬁ\é%ﬁo\f%a/ rreggerﬂuhﬂ%érﬂw%be a compound
Coanethlgnmnbcpn tinpduding @@hyﬂr@@utlgﬁﬂm apcapﬁablh galt or esterthereof, may
103m EB Fb 2204 %ttﬂé% o?' glte’v)é t Viral Ga'géllnﬁgtl éf IHXE?Y\@!S ant§R¥tore

escri
ex erﬁdlucé thedisk of vmld)me@%m l@hmat'm @ Oeaiied @ersorneladr pptients who

condr Tt ST yRGRE bThi G BB 5B R E Rl ReARs anc
garments, laboratory instruments and garments, and blood collection apparatuses
and materials). ‘

15
A compound of formula (1), including a pharmaceut;cally acceptable salt or ester
thereof set forth herein may also be used as a research reagent. A compound of
formula (1), mcludmg a pharmaceutically acceptable salt or ester thereof, may also
be used as positive control to vahdate surrogate cell-based assays or in vitro or in
20 wvo viral replication assays.

METHODOLOGY

Several ways of carrying out the synthesis of compounds of formula | with different

quinoline derivatives are disclosed in WO 00/09558. The dipeptide intermediate 15
25  (Scheme 2) and 2-carbomethoxy-4-hydroxy-7-methoxyquinoline 9 (Scheme 1) were

synthesized according to the general methods described in WO 00/09543.

Compounds of fo"rmula | wherein R is NHSO;RS as defined herein are prepared by
coupling the corresponding acid of formula | (i.e. R® is hydroxy) with an appropriate

30  sulfonamide of formula R®SO,NH, in the presence of a coupling agent under
standard conditions. Although several commonly used coupling agents can be
employed, TBTU and HATU have been found io be practical. The sulfonamides are
available commercially or can be prépared by known methods.
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Schenme 2 Lt OL' o Rz Lo N~W Lo\ N S LN-~S
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WO 200010899¢ON H BocN O fl OH Ow OO OH O 1BC1/8A21D4/000750

RZ Rz LNLNOR3ZLON-SLONS B, x HL2 L2 O R

s3 X OQ+tNHB,XNNB. NH;OH XN 4o0or 5 NOW OO

O OH O Schene 2 describes another reaction sequence

for making conpounds of Formula 5 |. In this case the

qui noline noiety is introduced to the dipeptide in a

si 1t Hmfronmmg asherﬂﬁlbmétmatwmccﬁﬁ/bﬂﬁat drocédsasluking khben flethods for

noi et Ied ard ndltlons do

ai g 53 BeBhviPeT bl § Aber Ut v AR e
to the fi.nal conpound is carried out as descrlbed in
Schenme 1. 10 SYNTHESI S OF PlS ERAGI\,{EI\I'I'S
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Briefly, the synthesis of dipeptide 3 is carried out by coupling the P1 residue to the
properly protected frans-hydroxy proline under standard conditions. The
_stereochemistry of the hydroxy! group is inverted by the well known Mitsunobu
reaction using para-nitrobenzoic acid. Coupling of dipeptide with the P3 moiety
10 (prepared using standard methodology and exempilified in the examples section)
yielded tripeptide 6. introduction of the quinoline moiety td the hydroxyl group of the
tripeptide 7 with inversion of stereochemistry can be carried out using either a
Mitsunobu reaction or by converting the free hydroxyl group into a good leaving
group (such as a brosylate) and displacing it with the hydroxy!t quinoline derivative 9.
15  For the synthesis of the 2-(2-amino-4-thiazolyl) derivatives, the quinoline used
contains a 2-carbomethoxy group as shown in 9. Conversion of the carboxylate
group to the aminothiazole derivative is carried out by well known synthetic
‘methodology and is described and exempilified in WO 00/09543 and WO 00/09598.
Finaily the C-tefminal esterAis‘ hydrolyzed under basic aqueous conditions.
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P1 noi eties of conpounds of Formula (I) were prepared
using the protocols outlined in WO 00/59929,

weoikiieired COct ober 12, 2000, and WO 00/ 09543, pCiCAstee/doo750
on February 24, 2000. In particular, reference is
made to pages 33-35, Exanple 1 of WO00/59929 and
Pages 56-69, Exanple 9 - 20 of WO00109543 for the
preparation 15 of 1-am nocycl opropanecarboxylic acid
Pl noieties. SYNTHESIS OF P2 SUBSTI TUENTS Conpounds
~of formula 9 can be synthesized fromcomercially
avai l able materials using t t ni ques described in
I nternational Patent App Iicagégﬁﬁégo 00/ 59929, 20 WO
.00/ 09543+ WO @0/ 09558 and s S. Qatent 6, 323, 180 Bl R

Exanphes Qing hesi s of.edil{f QL er 1! N’<s .
2-carbp ho y- hydr oxyg ) ine deri vatives 4 N
carri éd outfas foll ows: b “l 2004/ 10399 2

2

PCT/ CA200 %oazs0_>5ynt hesi Sl
2-carbe ~4- hydr oxy - gy der| vagl ves wa '
carried o YoWe the corres oﬁé% ani lLi-nes acéyt A
to the pr%cﬂ use of : Unang8t M PLC.; Connor, D.T. OMe
Het erocyc. Chem 29, 5, 1992, 1097-1100. The pr oceduf*e 0
is shown i Nt% 'schemre 3 bel ow. @cherre 3 C2Me L' O L121 |
"Co2Me LOONH2 + O/ WL O H,<Ll\/e03bheat L23a R

3c LIFOL, NI O L2 24d‘2§035|0—|10 Briefly, N N\’<s
property subst’ituted ani

‘- Yat the 2, 3 and/or S
pomhor?a#leq PHwed t o c with dlrrethyl agetyFerne
- di car boxyl atfe and the r sul t,LOng enam S heat epl ato

hi gh t empeoatur ethqLe the cch—L-z-a.t-l
cor respond] ng ani | i fesy ar | ally aval ﬁ\
em cal

may requi r %rre wel | 15 %
transformation. For exarrple |t ‘Ban be that the n|tro ©

i's SEHEIR E'd@EJ:r)bes another reaction sequence for making compounds of Formula

5 L Inthis case the quinoline moiety is introduced fo the dipeptide in a similar way as
described in Scheme 1. Finally, the P3 moiety is coupled under standard conditions
to the dipeptide 21. Conversion of the resulting tripeptide to the final compound is
carried out as described in Scheme 1.

10 SYNTHESIS OF P1 FRAGMENTS
P1 moieties of compounds of Formula (I} were prepared using the protocols outlined
in WO 00/59929, published October 12, 2000, and WO 00/09543, published on
February 24, 2000. In particular, reference is made to pages 33-35, Example 1 of
WO00/59929 and Pages 56-69 , Example 9 — 20 of WO00/09543 for the preparation -
15  of 1-aminocyclopropanecarboxylic acid P1 moieties. -

SYNTHESIS OF P2 SUBSTITUENTS

Compounds of formula 9 can be synthesized from commercially available materials

using the techniques described in International Patent Applications WO 00/59929,
20 WO 00/09543, WO 00/09558 and U.S. Patent 6,323,180 B1.

Examples of synthesis of different 2-carbomethoxy-4-hydroxyquinoline derivatives r

were carried out as follows: .



avai |l abl e and is then converted to the correspondi ng
am ne by using a reducing agent. Al so when the
w@a00bos3ghé c acid is commercially avail abl e, i tPCHOAR®4/000750
transfornmed into the corresponding amne via a Curtius
rearrangenent. 20 Further details of the invention are
illustrated in the foll ow ng exanpl es which are
understood to be non-limting with respect to the
appended clainms. O her specific ways of synthesis or
resol uti on of the conmpounds of this invention can be

Ifgu g‘ﬂi?gﬁd?f ~car %%g@gW" - yg gg@ﬁ!@l}rgé =tiv 9(/%9\9\/\%? %rﬂgd out from

hertﬁ@}toﬂr fipg aintidedpcecedieg enibe. pro@Biuregdf Winangst, P.C.; Connor,

o ] A N SR R Tamate o

EXRsHhed &bt to vol une rel ationship, and sol ution
rati os express a volunme to volune relationship,

unl ess stated otherw se. Nucl ear magnetic resonance

(NVR) spectra were 5 recorde8cbeme 3Bruker 400 MHz
spectroneter; the chemical shifts (6) are report i
parts per mjli on Fl ash chr gyrat ogr aphy was carrj Oecone

out on sjlik (Si02) acdording to Still's tla

chr omat ey chnl CoMe || et al.lxJ QuaH
Chem , , 43F 29 . 10 Abbreviati®ns ~@ n
t he exah(l €%7i ncl ude:m of,Boc:  heat L2
tert-butyl oxycar bonyl; DBU 3c

1, 8-di azabi cycl o[ 5. 4. O] undec- 7;ene; DCM

di chl oronmet hane; DI AD: “di i soprlopyl az@di car boxyl at e;
DI EA: dii sopropyl et hyl am YN I rsopr opyl et hyl
am ne; DVF:. N, . N-dlrrethylfor 4-

one: ot iyl AR Eiar G o, e

7-azabenzotri azol -1-yl)-1, 1, 3, @-tetranet hy!l ur oni um
hexaf | uor ophosphat e]; HPLC hi gh perfor mance I [ qU| d

chromat ogr aphy; MsS. mass_spectronetry Z{J[ th ¢
1¥at Brieflasserar @u@g@t@ted@@wa%et B8 3 6 ASia AgrpSHPR@rpfllowed to reac

Fl ' dnﬁé@i I %ZC%%L leré &Hérbg,@}m@raﬂﬂﬁﬁe tssulBg enBRiRYik heated at high
et han ‘y - room tenperature

(18 ter@parzjuree mﬁq@mhﬂcy@ Zai'orbut yl: 1, 1-di met hyl et hyl :

Thg: tert-butyl glycine: tent-I|eucine; 20 TBTU

2(1H-benzotr|azole1y|)-1133tetr%neth uroni um

t et ril apsiesp@idigaNiinFS/Rre CPMBIERYRINARER ?PA ay require some well

%@B&M%g traﬁéfgr'ma'%l%ﬁ FBFexén%lé aheed fk@fthét&ﬁe nitro IS commercially

esl s of derivatives; 25, Synthesi
of cavelizbieaad .{ﬁathen converted to the corresponding amine’ by usmg 3 reducmg

agent. Also when the carboxylic acid is commercially available, it can be

transformed into the corresponding amine via a Curtius rearrangement.

;

o0  Further details of the invention are illustrated in the following examples which are
understood to be non-limiting with respect to the appended claims. Other specific
ways of synthesis or resolution of the compounds of this invention can be found in
WO 00/09543; WO 00/09558 & WO 00/59929 and in co-pending application
09/368,670, all of which are hereby incorporated by reference. '

25
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l 00JI~+ NOHQNOH 0OONH 1 00 HO4a THE

(350 nL) was added to a flask containing carbonic acid
weymhomand yl ester 2,5- di oxo-pyrrolidin-1-yl BGI/€A2004/000750

(9.00 g; 39.6 nmol) and tert-butyl glycine (6.24 g;

47.5 mmol) resulting in a suspension. Distilled water

(‘100 nL) was added with vigorous 30 stirring. A snal

anmount of solid renmained undi ssol ved. Triethylam ne

(16.6 nmL; 119 mmol) was then added resulting in a

honogenous sol uti on whi ch was(apLESd at '-35 WD

2004/103996 PCT/ CA2004/ 000750 R T ﬁgf q

THE! SRS BIHEPOR R AP HA JeBres &lridt sSOIWaNRRICH ?Qﬁse‘%fpress a We'ght

Wit fy vo%ﬁ@fela(tibﬂ@hlpénd Jdigtiohaatdd &@er&a vanee e dolb@si rélationship,
by the addjti

TheURBHARGH < NitghaaF pioEdsnBSpaaosd DM Speamere

4 herec@%@%sa Bﬁﬁé@l@éﬁmz@p@gtr%étar Ithd\ctdhiciGhifts ) e reported in
final pH <2). The turbid solution 5 was extracted wi t h

Et Cperty pygnilionsglashchrompatogiephywes farsied ouben @N@%@ﬂ)(sloz)
andac&mﬁ@t@sﬁﬂs ﬂé&h%hY@m&%b%Hﬁ&hﬂ%ué%\AﬂCWllté 20 idky. Chem.,

g Sa%aratlon of Ureas” ba OL
~‘ N97 43N2W3) OHHH Yjo~In HH5a 10 Asolutlon

of tert butyl glycine benzyl ester hydrochloride salt
(2.55 09;.9.89 mol) in THF (20 m-) and pyridine
1@2 ébh@wagqnwsqﬁmrtbe SxamRievineydeo O C. Phenyl

-chl e or gt - Bu@lgx%arb&{%l Heump @dlé!%l&‘?@@% diuRBEE-3Rne; DCM:

to the cool ed sol Ution he resul ting susgen3|on was
st i dicaigraraethaneitiARE d@sqpromﬁ@wdmarh@xyiatef,é}l A: djisgpropygthylamine;

reaghpoR Higthrs 1(2 aﬁiukéﬂgg@k\wt/\hdﬁe%ﬂforﬁh@ﬁntb%dDMAﬁ‘ 4-

10%citric acl g X), saturated NaHCO3 '
( 2x \dimgHiamineleyriding BYISRedimetyisufpxide: EiRfsoathyl acetate; HATU: [O-
151 | vearzgse%@naz%}mwﬁi,e% @ﬁametr@lu%mﬁ h‘é&é‘ﬂiﬁ:r&&i&@h‘é’cg]g HPLC:

as a nearly colorl'éss 'oil (3 ‘a assume 9. 8
molhigh pﬁﬁf@rreaweh%lrdo@wemamramg Szmg$s ﬁmﬁtmmﬁé@ (MALDI-TOF:
di spltyelsdiftePVREr Eﬁ&o?pﬂ@h)lorﬂfﬁiloﬁmh@@? Fh@{ﬂt%@@ é’é@%’tom

added dropw se. The reaction m x stirre

T BB MGk nei e Mas T mea0Rs R epsmd: Frfhe room temperature

or gqm f Blaservas &Q- tw@hfsqi d\'ﬁhéth &% %weﬁ-bw @Igé%é) tert-leucine;
wat er QJZXQ saturate wat er (2x)
20 TBT -(1H- benzotnazole -1-yh)-1,1, ,3-tetramethyl uronium tetraﬂuoroborate

TEA: triethylamine; TFA: trifluoroacetic acid; and THF: tetrahydrofuran.

EXAMPLE 1
Synthesis of P3 derivatives:
. 25  Synthesis of carbamate 4a

0O ' ' 0
+ . ———
JAQ * wary™ LA,
: |
o) o]
4a

THF (350 mL) was added to a flask containing carbonic acid cyclopentyl ester 2,5-

I

dioxo-pyrrolidin-1-yl ester (9.00 g; 39.6 mmol) and tert-butyl glycine (6.24 g; 47.5

mmol) resulting in a suspension. Distilled water (100 mL) was added with \/iQorous
30 stirring. A small amount of solid remained undissolved. Triethylamine (16.6 mL;

119 mmol) was then added resulting in a homogenous solution which was stirred at
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brine (1x), dried (MgSH), filtered and evaporated to

gi ve the crude cycl opentyl urea -Tbg-OBn product as a
woeanl1g39e®l orl ess oil. The crude nmaterial was PUF/CAR®E000750

by flash colum chromatography with silica using

hexane: EtOAc 9:1 to renove the |less polar inpurities

and 7:3 to elute the purified product as a thick

colorless oil (936 ng; 25 95% . The benzyl ester

product (936 ng; 2.82 nmol) was deprotected under 'a

- hy dRJgeitefri2ld edhdaAHFowas atapRated amd thesojuaoes kesitaraliluted with

(1 [ At T | e %

pei (LR ), e RadthadinboiBy Bl e alich JOPR Naon

fi | 28mald- findi pbiurgtd).aThe 48lutivre was washedwitta BHOAY (3x20i reld) and the

to g%gg ?&%ﬁ{\,%f@%ﬁ mé?a%s@ Hﬁi‘; n%l Rla @ggd'(igéj R¥bid solution

51H) wagexigactet] with EtGAc (260, + 134 mL5. B @draciwas dgeOﬂ N43$05]) and

1 siéf%%éfto glﬁﬁgrbé'l‘g%‘“} %WP‘Q"G%HZ (g§8 -1, 19 (m

0.89 (s, 9H). -36 WD 2004/ 103996
PCT#&%%%# %Qgéga% 5J\A S. (el ectrospray) : 241.0 (MH™"

243 e Phase HPLC Honpgeneity (0.06%

TFA; : H20) 99% MPLE 2 5 S)(/)n SI s of

Thi our ea i sy of 8a: B H2 1

H2 NCA, "H H 8’le§ Ig>ur{| on ’qup U Tyl ®\\r jg;(( o

i sot hi ocy8nate (5.0 ni; 3904 mmoL) in DCMY( 200 nl) 10 °

was added cycl opentylam ne (4.67 niL; 47.3 mol)

16 ol A@wREioRBf l@%lﬁeﬂ%n&ﬁ%@érqumcﬁbﬁﬁé sma@z 54 O%*g .89 mmol) in
ure was | uted

o THE SRR AAAPR ParlsA b o 2 TaanideD Bize spolt te P asieny!

((2x EhioRdriagd EIBNAHCES 16 Anhel) whE @déé’ddroﬁ%e% itecdoled solution.
Theggég?frulc | ayer was dried over anh

fil ting $u p/%{ﬁtgnaw@sttr@djpnéﬁ gin a%/ 0 C then SRQI‘4 for 1.5 h. The
N- t pRiction iitttord wayalueRemty EIGRS WoeRe @@itR 108 digiceeld (dx), water

thet 0 aipled ek GEbIERT (R 8P rips (7 diPd eSO, fitered and

di S%@éptﬁ‘é’ted fo 6ARERE bﬂtd@d:ngouhé@s Alnearly Relofagk ou(sds V@w >100%;
sol uti on hea Qﬂ*@ entle refl ux.

40
¢ heapuitts b o iy g 257 mingh s dlsghiyed in DMSO
t he@ahiilgrang Wbl@ﬁbntﬂﬁmtrﬂé%@é’dd@mi@;ﬁ@@e bagé eedcioR hhiBufe was

Wt gtlrrgé ath q‘ %rasslﬁ% %ng ttr?en g‘ l(a}cje%ovldl?h lSE’PolAJé IThe orfgamc phase was

20 washed with 10% citric acid (2x), water (2x), saturated NaHCOj; (2x), water (2x) and
brine (1x), dried (MgS0.), filtered and evaporated to give the crude cyclopenty! urea
-Tbg-OBn product as a nearly colorless oil. The crude material was purified by flash
column chromatography with silica using hexane:EtOAc 9:1 to remove the less polar
impurities and 7:3 to elute the purified product as a thick colorless oil (936 mg;

25  95%). The benzyl ester product (936 mg; 2.82 mmol) was deprotected under a -
hydrogen filled balloon at R.T. in absolute ethanol (15 mL) solution by stirring the
solution with 10% Pd/C (93.6 mg) for 5.5 h. The reaction mixture was filtered
through a 0.45 micron filter énd evaporated o dryness to provide urea 5a as a white
solid (669 mg; 98%) |

30 'H NMR (400 MHz, DMSO-ds): & 12.39 (s, 1H), 6.09 (d, J = 7.4 Hz, 1H), 5.93 (d,J
=9.4 Hz, 1H), 3.90 (d, d =9.4 Hz, 1H), 3.87-3.77 (m, 1H), 1.84-1.72 (m, 2H),
1.63-1.42 (m, 4H), 1.30-1.19 (m, 2H), 0.89 (s, 9H).
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NaHCG8. The product was extracted into EtOAc (3x). The
combi ned Et OAc extracts 20 were washed with H20 (2x)
wapea+hoivne (1x). The organic layer was dried (MSCA2004/000750

filtered and concentrated to yield a beige solid (2. 46

g crude). Trituration of the <crude material. in

hexane/ EtOAc 95 / 5 provided, after filtration, the

N- cycl opentythiourea 8a as a white solid (2.38 g 90%
yield). "H NWR (400 MHz, DMBO-ds): 8 7.58 (bs, H?_

7. 19.5((emctrbspipy) @416 (bbl) 2480, (MFHZ. Re@rﬁeghaqe C

v Pt Dby TARHACRE A8y 38 55, 30 (M40,

Prepar at i onoog Thi ourea 8b -37 WD 2004/ 103996

00750 S O+ O H2N)~ NHZ H2ZN N-,"'~, 816
Thl%%g'% .0 g, 66 nmmol) was dissolved in toluene (50
BTL)SyaitdeSBmetweasthl chloride (8.88 g, 66 mmol)
was aq!ded gTEe mxéure was heated at reflux for 14 h
to lution. The m xture was
concentrated to dryness, and the residue 5 partitioned
between Et OAc apd gat—=gNaHCO8. The yel | ow organic

phase was _dri ed%ver I\/gSO4 |I§ere nd concentr atsed \
to_glyelloqulid oI| |seo1—ved|nto/o
a mpimAnount of Et OAc d with hebe e N

H

to give 8b as a white solld(‘S 52“'g 75% . MS

(el ectrospray): 173 (MH" 175 (MtH) +. Reverse PhaseSa
HPLC Honogeneity (0.06 % TPA; CH3CN :

Pr efareasdldionaf erhbriecthigeyanate (NMHBS. I4| erRi-)N” DQIIQ @00 mL)
9? wQs a%&ed Qgél%ny@mmé% %?' e 4#%%&10‘2%11@@@&@ DWPEA and the

C Ql_pent acet
chl catiction mistuesdaasinegrat ReTitfor ébet Ve reikiuEs Vae dW%‘F Yith EtOAC,

thi AHb %sﬁ‘éd with3 10% aqueous solution of citric acid (2x) saturated NaHCO; (2x) :
H,O (2x) and brine (1x). The orgamc layer was dried over anhydrous MgSOs,, flltered .

'and evaporated to yield N-tert-butyl-N* cyclopentylthlourea as a white solid (3. 70 g;
15 47% yield). The N-tert-butyl-N’-cyclopentylthiourea (3.70 g) was dissolved in
concentrated HC! (46 mL). The dark yellow solution was heated at a gentle reflux.
After 40 min the reaction mixture was allowed to cool to R.T. and thereafter cooled
in ice and rendered basic to pH 9.5 with solid and a saturated aqueous solution of
NaHCO;. The product was extracted into EtOAc (3x). The combined EtOAc extracts
20  were washed with H,O (2x) and brine (1x). The organic layer was dried (MgSOQy,),
filtered and concentrated to yield a beige solid (2.46 g crude). Trituration of the
crude material in hexane/ EtOAc 95 / 5 provided, after filtration, the N-
cyclopentythiourea 8a as a white solid (2.38 g; 90% yield).
H NMR (400 MHz, DMSO-dg): & 7.58 (bs, 1H), 7.19 (bs, 1H), 6.76 (bs, 1H), 4 34
25 (bs, 1H), 1.92-1.79 (m,2H), 1‘.66-1 .55 (m, 2H), 1.55-1.30 (m,4H). MS; es*144.9
(M + H)* es” 142.8 (M —HY. ‘

Preparation of Thiourea 8b
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SYNTHESI S OF 2- CARBOVETHOXY- 4- HYDROXY QUI NOLI NE
DERI VATI VES EXAMPLE 3A Synt hesi s of
wQ2@anmyset hoxy- 4- hydr oxy- 7- net hoxy- 8- met hyl quUPEDCAZ®4/000750
(A5) Step AO O+ Pd/IC, 10%EtOH _ H2N I O H2 20 A
A2 To a solution of 2-nmethyl-3-nitro anisole Al (5.1
g; 30.33 mmol; requires -30 mn to dissolve) in
absol ute ethanol (85 nlL) was added 10% Pd/ C cat al yst
(500 ng) . The solution was hydrogenated under a

hydrogen fild ed bal | oonQat @|tmospheric pressure @nd
roomtenﬁg{fk e fot 1Me’ reactign m x ureM
filteredthro Ej'h a cftlite 25 pad, ri nsedHa[jLN
evaporated to dryness to obtain : 2 H

2-met hyl - 3-net hoxyaniline A2 as a deep mauve oigh (4.1

g; 29.81 mol; 98 %yield).. -38 WD 2004/ 103996
PCT/T tirg a4 b S0m B0MMoB Wi digsuiied in Rivaned 50 Rl sad HH-Butylacetyl

Ho 10 ' 0 - : . 0
sy 80 B T el 4
5 AZVAZ yelowisebting) Thecmiure iasdiooeariieigd tatdrymeds(@ndthe residue
£ GRSk BToRUSREE U 16 L0 s e
Ve ORVErIdaS G ffilteradernst donperitentediotdier ayellow Sotie. Mhetsofie was
Was §ReALEH RS a fnifRitink SmioGht dit)Et(f)RE aad Bt Eed GEPhEEARNY give 8b as
concentrat ed under vacuum The crade nmaterial Was

pur efwhilg sielid {§.83 5; 195 dWidimteletiranpeaydgt 7ol HYr1 76i(Mirtl)’. Reverse

| oy : : . i Ovl H€. ter

g\?ag\ou{? %%ngéoﬁ tﬁ%%ﬁ?@é??"cﬁ%’n‘g&%eﬁ (?gdgug?(c’ A4 (6.5
19; 23.27 mol; 81 %yield). Reverse Phase HPLC :

g?ep Lok Qg 0.06 % TFA; CH3CN @ H20): 95%

cl H,N.__NH, H,N__N
T T — YD
O S ' ‘ S 0]
o 8c

Using the procedure described above but using commercially available cyclopentyl
acetyl chloride instead of ferf-butylacetyl chloride yielded thiourea 8c.

15
SYNTHESIS OF 2-CARBOMETHOXY~4-HYDROXY QUINOLINE DERIVATIVES
EXAMPLE 3A :
Synthesis of 2-carbomethoxy-4-hydroxy-7-methoxy-8-methylquinoline (A5) .
StepA
A N
°4N©/0\‘+ PUC, 10% — —on - “2N\©/°\
H,

20 A1 : A2
~ To a solution of 2-methyl-3-nitro anisole A1 (5.1 g; 30.33 mmol; requires ~30 min to
dissolve) in absolute ethanol (85 mL) was added 10% Pd/C catalyst (500 mg) . The
solution was hydrogenated under a hydrogen filled balloon at atmospheric pressure

and room température for 19 h. The reaction mixture was filtered through a Celite -
25 pad, rinsed and evaporated to dryness to obtain 2-methyl-3-methoxyaniline A2 as a

deep mauve oil (4.1 g; 29.81 mmol; 98 % yield). .
- 38 -



Me02cO HN O di phenyl ether ~10 N O- 240-260C A4 A5
OH 15 The diester A4 (6.5 g, 23.27 mmol) was
wale@sonbived i n di phenyl ether (12 mL) and the PEECAR®W000750
m xture placed into a pre-heated sand bath at a bath
tenperature' of 350- 400C. Once the reaction mxture
attained an internal tenperature of 240C (observe
MeOH evol ution at 230-240C) a count of six mnutes was
begun before the bath 20 (tenperature end point: 262C)
vvasMISefiﬁNMH-l)’armbvbl'se I?Imtl-ﬂl(!jlrc th@geni?ltyC@cz\ABﬁl nr?]@o .06 OPTFA,;
lid forned upon cooling i ch was
d| m%&%ﬁmﬁﬂ) et9§2 filtered and dried to give a tan
brovvn solid (3.48 g crude). The crude material was
rog({éﬁ%graphed on silica gel colum wth hexane :
S torenove inpurities, then 2 : 8 and then
100 % Et OAc to conplete the elution of the p¢attact to
25 provide A5, affer evaporation, as a/lepgd\[%el | ow
Leld). M5 (M + 24?{ and(M-
H)-: 248.1. Rev Phase C ™5 Oym
(0.06 % TFA; . H20).) 99 % - Jept V\D 200 3996
§CT/ CA2004/ 0007502 EXANPLE 38 Synthesis of a4

(BG %’%lng %OW%—#Q %Iézmlw%eééj 'i%)f(‘%’ Uobd %é§0pWise toa

; Br amluﬂam of (B tiyR23 Weth oy BRI AREOS oCORIVD n@ﬁﬁl)/% MBOHE 00 mL)

o Peedeneihetich fi Ml for Abmteh Efijoidppurs

1, 4eocn1eabamh e:oﬁdéhtr'éted_t)ndeTIvacuurmtwae&:rNMmbmeWaé Qurified by flash

ef | obr % 16. AT ).
1has laBE RRTERRTHE S8 SebiBrhesenss Eighe (i B Brdvide, afer
con‘pizmaraimn of the pure fractions, the product A4 (6.5 g; 23.27 mmol; 81 % vyield).
Reverse Phase HPLC Homogeneity @ 220 nm (0.06 % TFA; CH3CN : H;0) : 95%.

Step C
CO,Me
MeO,C._~ 0
HN o diphenyl ether ™S Na SN
e i
240-260°C 7
A4 ) A5

OH
15

The diester A4 (6.5 g, 23.27 mmol) was dissolved in dipheny! ether (12 mL) and the
reaction mixture placed inté a pre-heated sand bath at a bath temperature of 350-
400°C. Once the reaction mixture attained an internal temperature of 240°C (observe
MeOH evolution at 230-240°C) a count of six minutes was begun before the bath
20 (temperature énd point: 262°C) was removed and the reaction allowed to cool to
room temperature. A solid formed upon cooling which was diluted with ether, filtered
and dried to give a tan brown solid (3.48 g crude). The crude material was
chromatographed on silica gel column with hexane : EtOAc; 5 : 5 to remove
impurities, then 2 : 8 and then 100 % EtOAc to complete the elution of the product to
25 provide A5, after evaporation, as a pale yellow solid (2.1 g, 37% yield).
MS (M + H)"; 246, and (M ~ H)7; 248.1. Reverse Phase HPLC Homogeneity @ 220
nm (0.06 % TFA; CHsCN : H;0): 99 %. ‘
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of the addition, the reflux was maintai ned an
additional 15 mn. The reaction was cooled to O'C

W@ ewe/13vd) ', and sodiumnitrite (2.23 g; 32. 3PCTOA00000750
H20 (20 nmL) was 10 added over a period of 30 mn. The
stirring was continued for 15 mn at O'C, then the
m xture was transferred to a jacketed dropping funnel
(O*C) and added dropwise to a stirred m xture of
Cu(l)Br (5.34 g; 37.2 mol) in H20 (29.5 nL) and HBr
(4EKAMRBEBB nL; 147 mmol) at CC. The reaction was

stl 5.1

rﬁﬁe%‘% f% JFFBT%{hrﬁQrY%' ggdﬂ?%&oﬁg-%%gﬁoe I)fgpﬁpolme (B6)

for ure

flltered and concentr at ed to afford the crude product
(7.99 g) 8 a red-brown oB®. The crude materi d® was
purified hy flash colum. c¢hromatography (1:25 sitra

pure sili ca gel, 230-400 sh, w40- (8‘0 mm  6Q.ANgSIr ON®; cooMe

or ange- brsw solidji M5 2 8 ( ‘cootonogenei t y by
HPLC ( TFAR4 @ 22 G7% B§tep B 25 The nitropH&nol oH
starting materived B2 (3.1 g; 14.2 mmol) was di ssol ved
in DMF (20 nL) and to the solution was added ground
cesfBtepAar bonate (5.58 g; 17.1 -40 WD 2004/ 103996

?CT?%%@&%’ ﬂ@@%ﬁé‘rﬁgl E\Aggé été?h hgﬁ@f'wQé( dé@éwé@mﬁ-lzld(zg”@né) and 1,4-

lrre room era ure
ovedmxgm (14TheLpiibevaistuss wpe hagled to raflex raaé |hM@|f@beiR'§ goid (48%;

UD 1B 7%Def4g iﬁm?l& eg\%g%d%d dr%ﬁ@&/e\{‘ﬁztd@n}‘}@fo‘fg? imin m;%f?\ocompletlon

ev apbﬂwatad@trpo. the freftuer wwalntm@dzarba L% wraaéfrhes’@a@lon was

B3

Hom%éé,ﬁ(% I’tt?f))/ t @:)eﬁ%?n& ?ﬁg A§H %g'gnf%g(%ﬁ gggpf@ 32:%610()%%*(20 mL) was
10- Bedded gvefia pasiedios 8 @(BgTr(elstwggwasnfccmgnHﬁd)fgr 1\%@”1 atQ C, then the

di S%‘RJ(HYJF‘@W#Q%% ty toaacj%lké%e@&‘dﬁplny?ur(ri’e]r(@C?’éﬁd ﬁ&%d dropwnse toa

et hano on was

powgtired mvg@reg)f ﬂ)Brs(Wﬁm )37 %ﬁ@dﬁl&ﬁa@&%@@tanﬁﬂ&r (48%; 16.7
at rQf.lus nf\r%l ﬁt @chTﬁé‘ F’ehéﬁ%rlfﬁlgs %red%? 158@Rkt 61T, warmed to 60°C,

m xture was (35 nL), neutralized
wi t Istiged far an&@@@endrﬁ@ Mivecopediprepmdrinpatatiea. and eft to stir

' EHZ et @?ﬁ gme?actlo-mﬁlxﬁffé g%@ttr%n%FrSd b %g;? 5’&%5@41}1631 and extra’cted

oncentrated In vacuo to af

cr ud@thpﬁ?tb@déx 15 mb).ofhe- FIARIE fRyR{EaNeTe; q@@blqesi msb@qwqt@ brine (1X),
0. 798) (RE,5D,), ARbR IR Wcttated to afford the crude product (7.99 g) as a

red-brown oil. The crude material was purified by flash column chromatography
(1:25 ultra pure silica gel, 230-400 mesh, 40-60 mm, 60 angstroms; CH.Cl» as the
20 ' solvent) to afford pure 2-bromo-3-nitrophenol B2 (45%; 3.16 g) as an orange-brown
solid. s :
MS 217.8 (MH)". Homogeneity by HPLC (TFA) @ 220 nm: 97%.

Step B
25 The nitrophenol starting material B2 (3.1 g; 14.2 mmol) was dissolved in DMF

(20 mL) and to the solution was added ground cesium carbonate (5.58 g; 17.1
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M5 201.8 (MH)+; Honogeneity by HPLC (TFA) @220 nm

95% Step D To a solution of 2-bronop-3-nethoxyaniline
w®2004A038% g; 3.9 mmol) in MeOH (7.6 nL) 20 waBCEHGA2H4/000750

di met hyl acetyl ene di carboxylate A3 (0.53 nL; 4.3

mol ) dropwise at O C (caution: reaction is

exothermc!). The solution was heated overnight at

reflux and worked-up. The MeOH was evaporated and the
~crude product dried under high vacuumto afford a red

. glunnnrrmh)rfbncb\mﬂ oy Mel (asmmtp&mmmmdsiy dﬂ‘@tmgﬂm@ms éﬁrré’d)at room
ul t re s

angE s SieriG. 157 DUEALSS PYpee e BF iR BEeTap in other (1
( 862(% mL), Magkd a\sthavameﬂ éx 260 iy tsriviel (dx 188 nR4Adrd(MJB6,), filtered

A p? nel tc%%teé ;S #f%.gg TFg{Jd%gh?mﬁ%n'@%&?%‘? hg%z%/o, S-R g) as an

Kerro@hgélsnﬁx) was placed the 30 diester adduct B5 (1.1

nis P TRt gt GG (P pf el g Sedcec! ' o

terrperature, MeQOH started evaporating off at about

215! z ior 7 mn and subsequently cooled to room
tenﬂg- ure. As the solution cooled the product

cr ystmbhbz:ﬁdntrbamamlé B3 (1 9Aag; 431 mimol)uvas. didsutveddss glatcialhgcetlc acid

Onabt-§ i Spdehanel 0T aor d8T0S SolbuEs Aitedith SoMEE .08 o
F’%I: f}/ mga%)mgﬁgmg;szwde? lat @fiog mr:m%i;ralag Bforiedaghy The reaction
‘ ér Sl den g P Rt 67 nh e WRZef il dtifpand the
( DVBfadudOéxtiddrad wik( CHICIRBX 150meL )0 The extraviewe)s dridd (Bl:h;18(94) filtered

( %Eog@'%%ﬁqcﬁé%g&y tPHFf)Hérd &T%'ﬁelde%r%guctn%romo 3 methoxyamhne
18- c B4ONH; 0moyg)Sscpale gelbwhglidr oxy- 7- met hoxyqui nol i ne

s REBTND torePosial NeeC TR 5 e
oM C5 C6 CH Mao A3 :

SteoD |
To a solution of 2-bromo-3-methoxyaniline B4 (0.79 g; 3.9 mmol) in MeOH (7.6 mL)

20 was added dimethyl acetylene dicarboxylate A3 (0.53 mL; 4.3 mmol) dropwise at
0°C (caution: reaction is exothermic!). The solution was heated overriight at reflux
and worked-up. The MeOH was evaporated and the crude product dried under high
vacuum to afford a red gum, purified by flash column chromatography (1:30 ultra
pure silica gel, 230-400 mesh, 40-60 mm, 60 angstroms; 4:1 hexane/EtOAc) to

25 afford adduct B5 (86 %; 1.16 g) as é pale yellow solid.

 MS 344.0 (MH)*; Homogeneity by HPLC (TFA) @ 220 nm: 72%.

Step E
" To a pre-heated sand bath at about 440 C(external temperature) was placed the
30 diester adduct B5 (1.1 g; 3.16 mmol) in dipheny! ether (3.6 mL). The reaction was
stirred between 230°C - 245 C (internal temperature; MeOH started evaporating off
at about 215°C) for 7 min and subsequently cooled to room temperature. As the
solution cooled the product crystallized from the reaction mixture. The resulting
brown solid was filtered, washed with ether and dried under high vacuum to afford
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Step A 10° 2-Am no-3-nitrophenol Bl (5 g; 32.4 mmvol)
was di ssolved in concentrated HCI (75 nl) and
waze4dos@ene (14.7 mL). The m xture was heat edP€DCAR0@000750
until nost of the solids were in solution. The
reaction m xture was cooled to O'C (ice bath), and
sodiumnitrite (2.23 g; 32.3 nmmol) in H20 (5.4 nL) was
added over a period of 3 hours to the brown sol ution.
The tenperature was mai ntai ned bel ow 10" C during the
15 mdd:rudedwomndumblmesBG pradagt (fa%; 09Htd) msedbrbon salid. NMR revealed

ddjt t di at
nas gl Bt pE By o th S ot BB 576 g “aeo o
mmNMRi (@MWGQOM!—E) ok(): femiice nttautdBiers )] 1S3 LY (Mt)";

t 15 mn at OC,

war n%réqgs?ﬁe(?@g&&ﬂﬂ‘%g' ié@ @rﬁg%%% #i additional 15 nin
fhe reactlon m xture was then brought to room -
tengg&“?‘; and left to stir overnight. The reaction

ure was transferred to a separatory funnel and
ext Synthediswfit rcatboaretidiy-& shlonot4-hyditexyef-methaxygajrerie (C6)
were conbiged, washed with brine (1X), dried (NagSO4),
fllterd ahd concentrated tjo afford the crude product

(5. 83" xYed- prowiPgj
purified | ash—eotumm
pure' si a gel, 230-40

angstrons;g13: 1 hexane/ Et OAgoas the 25 sol vent) ¢®
afford pure 2-chl oro-3-nitrophenol C2 (48% 2.7
: Honogeneity
fé 103996~
|terFture fér,.the
SandneyeknRe ctlon: oJ. Me em1982, 25(4),
451. Step B 5 Tlggfyfutomophenol st artqoﬁ&emﬂterlal
(1.3 g; 7%%9 mpl) was dis§8lved in DVF (10 ni) and °"
to this solution wés added ground cesi um car bonat e
(2 Q24 8.96 nmmol), followed by Mel (1.4 ni; 22. 5

he mi xture was stirred at room terrpera ur
1@ve|?—rﬁ"gﬁp'3 mirepiol R4 45 6\/%\%6 manely wes disgelyad dnhepncaalr ated HCI (75

r es'rrﬂ. %SnB G\K@BloRQQé (*1497t R\E}’ T@é%ﬂx’ﬂé wa%égt%g téf"'?b*@) LWﬁﬁ F‘nrost of the-

(150 brine %p an dried 10 o
( My STlids, wewn@s@pgqm “tharﬁaag an‘éﬂtl-ffﬁ M@éﬁ@@ledﬁq 0C (lce bath) and

evalgea.amtrﬁ@(zaéé gréb % Hﬁn&)’lquﬁoz(’S 4 mL was added over a penod of 3

| oro-3-nitroani sol e 98% g) as an orange

S oI ihgursHig ﬁlﬁ@bwnts}plLﬁypnH'ﬁmempp;gtw@vg%mﬁmtalggt,pelmgﬂ 8;53 during the
15 1%881&? Lag gegstﬂhﬁd;n\%% b&ﬂinﬁ?%rac ac aﬁ%fcﬂmaﬁ'& SRR . ThlS

Issolved In a xture o aceti c acl

L) /dégzRaie) intergediaje Wappeupd l@@alﬂomﬁn RALWbge B B 90%8 9 mmol) in
POWGERH (18.554L Pand conc. HCI (18.5 mL) at 0°C. The reaction was stirred for 15 min

at 0°C, warmed to 60°C, and stirred for an additional 15 mih The reaction mixture

was then brought to room temperature, and left to stir overnight. The reaction

20 mixture was transferred fo a separatory funnel and extracted with ether (3X 150
mL.). Thé organic layers were combined, washed with brine (1X), dried (Na;SOy),
filtered and concentrated to afford the crude product (5.83 g) as a red-brown oil.
The crude material was purified by flash column chromatography (1:25 ultra pure
silica gel, 230-400 mesh, 40-60 mm, .60 angstroms; 3:1 hexane/EtOAcas the

25  solvent) to afford pure 2-chloro-3-nitrophenol C2 (48%; 2.7 g) as an orange solid.
MS171.8 (MH)" : Homogeneity by HPLC (TFA) @ 220 nm: 96%.
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29.4 mmol ). The m xture was stirred at reflux for 3.5
hr and worked up. The reaction mxture was 'diluted
wowraoh/1o@ber (70 nl), neutralized with solid NaRCZBA210¢/000750

t he product extracted with CH2CI 2(3X 150 mL). The
extracts were conbined and 20 washed wi th saturat ed.
brine and then dried over (Na2S™), filtered and
concentrated in vacua to, afford the crude product,

2-chl oro-3-nmet hoxyaniline C4 (100% 1.2 g) as a

yel Rewvant literditirs fortiec b A mayes Resafbnad. MeohCham 1982, 25(4), 446-
foll owi ng steps. M 157.9 (MH) +;, Honpgeneity by HPLC
(TFﬁg ‘@220 nm 86% 25 Step D To a sol ution of

2-chl oro-3-nethoxyaniline C4 (1.2 g; 7.61 mol) in

Me ( m.) was added di methyl acetyl ene

dic ylate A3 (1.0 nL; 8.4 mpl) dropwise at OC

ﬁ cattrh%I @fopheas! E,:e@ﬁhg mat;elxiatczz('rm ¢ 7.48132{@013 abgtﬁi@alvwm DMF
ea ver nj L at .re ux n WOr,Kea- . e
e B mbb s P s SIS el SHEo P Cod LR ORTERLS (o 8.96
30 vafdlyMoliéwad hypKd! @ .4 Afl; GRENMRDI.ITHERIXEIE MWas ey at room
o S aTe THE IR o Gibo e BB e ke
heIXﬁm@thEt : g)nu)pwéa%tgearmraﬂdt@ﬁg 50mi()/ Brifé %4&-13% ), ag«i ;men dried
e ow | . +, enel ‘
1t 2 SO HESSYTHe. g iBh ot DRISR Sy BRsGd fo Bierahe crude 2
(Stemhm-la-r{ﬁf@nmﬁeﬂ(w&dl.wghaﬁén aﬁmgé ds_éﬁd):C dduct
ex rna [ e r S ace e | ester a uc
e Horeg s e BL A BB R Tkt rer (6 5 L) e

reaction was stirred between 230*C - 245' C (internal
te rature; MeCH started evaporating off. 5 at about
le%ﬁhor 7 mn and subsequently cooled to room

&€ fTFZteCﬁllbltU-&nitpfﬁantsbl%hC$ 01.38 &;0M36& ﬁ@h&ﬂN&Q&i_?ﬁél%&Imte} mixture of glacial
crystalllz r e reacti xture. e resultin
o1 e adE bl o B8 i) (Bl iabracdoBa ing pcer (164 o
dg isgjz@.mmggﬂ). Thg Mixtaeuieas étmreldatfréfrklﬁ foh®s G :aﬁ@l:viohﬂed%. The reaction
et e B Rt Seg 70 eS8, .S an e
(H ‘;ﬁ?’?@‘ﬁ@mﬁ@% Wih CH%%LZ/M %)7m9)L(rNg|§}<tra¢tl® m@mfa@hl]giptedv;and

. n - SIS O

B ¢ ArDRRMIEEF BB, T anc i ORI SendNH e
( D5)conterf@ratedIndratlib & &¥dritita Gudd PrdduciD2-dakbréX3-methoxyaniline C4
Conn('%g%a% .2fgr) %g]acy%ﬂgdv %lll.o'f: A(Ig material was used as such in the following steps.

MS 157.9 (MH)*; Homogeneity by HPLC (TFA) @ 220 nm: 86%.

25 StepD A :
To a solution of 2-chloro-3-methoxyaniline C4 (1.2 g; 7.61 mmol) in MeOH (15 mL)

was added dimethyl acetylene dicarboxylate A3 (1.0 mL; 8.4 mmol) dropwise at 0'C
(caution: reaction is exothermic!). The solution was heated overnight at reflux and
worked-up. The MeOH was evaporated and the crude product dried under high

30 vacuum to afford a red gum which was purified by flash column chromatography
(1:30 ultra pure silica gel, 230-400 mesh, 40-60 mm, 60 angstroms; 4:1
hexane/EtOAc) to afford adduct C5 (74 %; 1.68 g) as a yellow solid.
MS 300 (MH)*; Homogeneity by HPLC (TFA) @ 220 nm: 90%.
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MO pO OO I FHOFO cOIl \ ND UN O CO
D4 D5 OH 15 Step A A solution of 2-fluoro-3-nethoxy
wheeaniacid D1 (1.68 g, 9.87 mmol) and DI PEAPCT/2AR004/000750

m., 11.85 mmol, 1.2 equiv.) in a mxture of toluene (8
m.) and t-BuOH (8 nL) were stirred over activated 4A

nol ecul ar sieves for | h followed by addition of

di phenyl phosphoryl azide (DPPA, 2.55 nL, 11.85 mmol)

and this m xture was 20 refl uxed overni ght. Reaction
m83teRE was filtered and the filtrate was concentrat ed

in T@&H% h%ﬁ%éﬁﬂ 53 f’@rftsutt L (’gﬁeﬁ‘a?fé}néeggt#@)w%smlaced the

washe and

or gﬂa&?ﬂt%r qﬂdagfecﬁvékﬁﬁm 2@ mrivefs04iphdnyl etbee®.Jmd). The reaction was
uct %él«?e%\ %gq?r 24 %‘{ﬁﬁ?&nﬂrt@r%é@(aﬁxre:rlﬂéoﬁr#%d evaporating off

was use

5f olat @hpwg%ét@pfor K/smaﬂraql §unsequeniivscootes Pbaeemigmprrgture. As the

o o) EaBa e BENLA RIS i HEGreE o Re e BRting

( 2 rewgish solirbwasfiteredarashed mtb@tmrtamdmem@nﬂ@r higtaMacuum to
Wﬁf%‘e(i ifthe O B%M 25#2 @ahbe‘@e 2Rl Nl\/fFQFev@QleH‘tms product to

al ysi's s ovved tarting mater
wasba@umlyu@mf@bﬁefdl 1 pwboneradketophangitionms)was

Ocogﬂgyﬁ @ﬂ_lvaat er EIt a¥ ed Lﬁslaﬁgai@ QQSJ ﬁhp@go and

saturated 5 brine. The organi ¢ phase was dri ed

('Vgé%ﬂ efdg tered and concentrated to give- 1.18 g

(88% P as a brown oil, which was used as is in

t hesmihpéw af @-earbpmefimxy- &fln9r®4(hmd#ox5)-1-mqt99xml(lnphne (DS5)
H'. Step (];19 Apiline D3 (]] 18 g, 8.36 mmol) vva

conbl ned I

wot hadi et hyl acet yliene difardoxyl atEe
(1.45 i, 16‘#11&09“) in metha(Z\ﬁ/ . The reac N
was refluxed>0r 2 hours befo bePng concentrate

dryness. The &fude material was pwzified by flash D3
chr omat 8§?”§ﬁ'ﬁ‘y°”e‘f°m‘q'°ﬁ‘§ W|th 9/1 (hexane/ EtOAc) to give
the M chae ad yct as yeI low oil, (1.27 g, 549%.

'Kif f fig*
15 Step A

A solution of 2-fluoro-3-methoxy benzoic acid D1 (1.68 g, 9.87 mmol) and DIPEA
(2.07 mL, 11.85 mmol, 1.2 equiv.) in a mixture of toluene (8 mL) and t-BuOH (8 mL)
were stirred over aetivated 4A molecular sieves for 1 h followed by addition of
diphenyl phosphoryl azide (DPPA, 2.55 fnL, 11.85 mmol) and this mixture was
20 refluxed overnight. Reaction mixture was filtered and the filtrate was concentrated
' in vacuo, the fesidue was taken in EtOAc (50 mL), washed with H,O (2x 30 mL) and
brine(1x 30 mL). The organic phase was dried (MgSQ,), filtered and concentrated
under reduced pressure. The crude product D2 (2.38 g, 96%) was used as is in the
~ following step. MS ahalysis shows the loss of Boc group: 141.9 ((M+H)-Boc)*, 139.9
25 ((M-H)-Boc). | ‘

Step B
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15 Step D The M chael adduct D4 was dissolved in warm

di phenyl ether (6 nL) and placed in a sand bath
w@e@vilaa9sé y heated to -350C. The internal tenpRPCEHCARM®4/000750

of the reaction was nonitored and mai ntai ned at -245C

for about 5 minutes (solution turns 20 brown). After

cooling to RT., the desired 4- hydr oxyqui nol i ne

crashed out of solution. The brown solid was filtered

and washed several times with diethyl ether to give,

af t @omgoynchB2 (288 g kA enrdd) wes &rebledwriths®N HEl/(ioxaie gqlutnon (from -

45

1 TR P Y iRl eB e e M S Y pd the starting
1H) matetibl @as {ully canddmed3 The (ehctibn Hjixturd 8@ ¢ahcedtrddpd in vacuo, re-
7.6 : : 3 6.5,2
(s, &i&ﬂ%edllﬂ'_%O@g:aﬁg Mga%,h%c}wgh rgzergﬁt&%%gg%g03 &%1},’ g’nd saturated
5. 9rir{es ,Thaldyganic m@semsm@d/(msmgﬁ fifEL @A DAL IETESDo give.
2 cabo e e i i vichyg 100 5= s raee: U
ne (4€BY (MHNH)", Y32.0MMHNHY. | N.p- B HzN I NE E9 E2
Commercial from Aldrich C O* ON-12 Ep N 0 HO:&o

N / E6 | ESE4 MOpF 0OW A30O00 ONGONO
| E8tepd E7 Step A 5 The amde El (5.0 g, 30.63 mmol)

@ﬁls ﬁﬂfrhﬁ% gg\é(ﬁ gl 8(5;][ 8%%1?%#1 &A?ag F%?f?e[d \ﬁl&%&lh‘%ﬂﬁ? c{gb)leneatﬂgarboxylate
ni t AB1&&irdL,(T084nn®l )it methanol (25 mL). The reaction was refluxed for 2 hours

before being concentrated to dryness. The crude material was purified by flash
chromatography eluting with 9/1 (hexane/EtOAc) to give the Michael adduct D4 as a
yellow oil, (1.27 g, 54%).

15 |
StepD
The Michael adduct D4 was dissolved in warm diphenyi ether (6 mL) and placed in a |
sand bath previously heated to ~350°C. The internal temperature of the reaction
was monitored and maintained at ~245°C for about 5 minutes (solution turns

20  brown). After cooling to R.T., the desired 4-hydroxyquinoline crashed out of solution.
The brown solid was filtered and washed several times with diethyl ether to give,
after drying, quinoline D5 as a brown solid (0.51 g, 45%). MS: 252 (M + H)*, 249.9
(M = H)". Mixture of 1:1 tautomers, 1H-NMR (DMSO-d6, 400 MHZ} 12.04 (s, 1H),
11.02 (s. 1H), 8.0 (d, 1H), 7.88 (d, 1H), 7.65 (m, 1H), 7.39 (s, 1H), 7.32 (m, 1H), 6.5

25 (s, 1H), 4.0 (s, 3H), 3.98 (s, 3H), 3.95 (s, 3H), 3.91 (s, 3H). |

!
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and sulfuric acid (2 nL) was added dropw se after
whi ch the solution was warned to R T. and stirred for

WO 2004/173986 r eacti on m xture was then poured ontBCTCAMM€M00750
ice and filtered (after the ice had nelted but the
solution was still cold) to yield the desired 10
conpound E2 (5.8 g, 91% which was carried forward to
the next reaction without further purification. M
ESQ = 209.0, ES" = 206. 9 (Ref Gumanini, A G;
VerEmdlm’t.E3Et Pol ana,. Prak. Chem 1988, 181)

- Sl onﬁz@@nty%nm%ﬁtwmm&&wonm =
heated at ¢ x-for 48 h @ eldothe desired
product E3 6 g, 99 % HBLC | +nd| catges fuiN
consunpti onF(I\flr artl—ﬁé\—-lmterl E2y—==2.6
Rt (E3)= 3.9 ). The m xtu s concentrate )
enpl oyed i n subgequent reactionw thout further l

puri fi catindiecia@@m3tiep C - 46 WO 2004/ 103996 c
PCT/ CA2004/ 000750 Sul furic acid (18 nL) was added tyo
2>5 27 mol) in
Additi on of Heqdi N< A-

the solutionjof Janiline E3 (4.20 g
water (36 nLpP
nitrite (2.3 gl 33 (8 D). 1n a
separate fla as ﬁfiaced a m g of water (14

and sulfuric acid (1.5 nL). This ggl ution was brougt
to'refMe?,gg_grt_dOt ep the initial solution was 5 added
dropwi se whi I'senai ntaining a boil. After the addition
was conpl ed®, bdiling was continued for 5-min and the
m xture then pouredoqQppo i-ce/sodjum carbonate m xture
while coolihg iln an ice batke Th -

extracted wP Ngfoac and “con d ©o yield a
dark brown vi s Biquid E4 (2. V\hlch was

enpl oyed in subseq%en‘f reaction wthout Hfur'i her
purification. M5 &S" = 210.9. 10 Step D el (1.42 m,
22.74 mol ) was added to a solution of the starting
phe®b &4 (1.9 g, 11.37 nml) and potassi um car bonat e

§2 g)we 'thl(QVE1 Q@@ gm&b 6@tmrﬁolTwa§_H%smvé& W & miya dfesb®shcid (5 mL)

then cool ed t T. Et OAc. was

and amat éU'iLS'Csﬁﬂ'CW OdﬁLX/%@ weladda %Pt ﬁ\ TABtUEe of Aifrc %gPE{e 3mL)
ad. gh@¥8kuriasid ML%% Q&de%ddr%d/@e aftbQRBich ThesaGvhi wietvarmed to

organic layers were dried, filtered and concentrated
to Yi-Bland stiFeddes] hed hﬁé@ewypn Bbidie was then gogredepig ¢ Grushed ice and

;t T%‘fﬁer(g@%@r thé’rQ;% H)é'dzr%elied%t (Hé» sotutron vs?as‘lstnhtl?egtd; Ecﬂ)lelg the desired
19 3@0(r@ouml.r§2 (5 8 g, 91%) which was carrled forward to the next reaction without
further purification. MS ES’ = 209.0, ES™ = 206.9. (Ref: Giumanini, A.G.; Verardo,

G.; Polana, M. J. Prak. Chem. 1988, 181).

Step B
15  Compound E2 (5.8 g, 27.86 mmol) was treated with 6M HCI solution (5 mL) in

MeOH (10 mL) and heated at refiux for 48 h to yield the desired product E3 (4.6 g,
99 %). RP-HPLC indicates full consumption of starting material (R; (E2) = 2.6 min.;
Ri (E3)= 3.9 min.). The mixture was concentrated and employed in subsequent
reaction without further purification.
20
Step G
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20 Step E Ten percent (10% Pd/C (200 ng) was added to

a solution of nitro starting material E5 (2.0 g,
wa008403w®l ) in EtOH and placed on a Parr shakeeT/anagi®n/000750

40 psi H2 atnosphere for 2 h. The sol ution was

filtered through a pad of silica/Celite, rinsed wth

MeOH and concentrated to yield the desired aniline E6

(1.5 g, 90 %9 which was 25 enployed w thout further

purification. Step- F Aniline E6 (1.9 g, 12.65 nmol)

was Salfutisiacieid 18imiLl) whisraideyt rtcam@ts,dmube oﬁlamam@asx& abeg, 2827 mmol) in

asiREh R mE b Tlobyestby B 233 Hon b sy ol (3% 55 mm in

conw}:eﬁé@fgeﬂ IEQa sﬁpﬁhms flaskives pbu&tfg% mEkiard @ﬂwaétans réi niL) and sulfuric

puri 1.1 r onat g )L/ an | go

b ot iES filondBR Seboe Tee PRl g ans N Tos g Solyfon was

84 . added-MdWitERGHS maftbiniMdz) b&l. Afler the adbition Wakconf!ed®, boiling

g g w‘%s Eﬁrémgle%r(slsmm)ﬁlbd tﬁgdﬁ;{e}&%sthg% aja;feg_og\%i i(c:gl/’s}c;%ipﬂwséa??gonate

% c-2r %g;gg \/21/3'54)300!219214 absce %daﬂ)T\h Theﬁﬂﬁroﬁ&t?%%xi@&@ﬂ&vnth aq. EtOAG and

e a

i < SUTEBHAE o R R Uerets TR0 54 02 i 74 Biichyves

a samgloyed h subesduwans reackiemvittodtdurttid @rificatibe., MEST=nANO. 9
nmperature of the reaction 5 was nonitored,

e

i ntai ned at -245C for about 5 mnutes (solution
tursge QJ_Dovm) and cooled to R T. at which. tine the

desi line ted qut of
o e B2 2B YRR SR B Ph Pl o 8 slpeprenci =4 (19,
sevel 3l nirnofi andbbtassiumt daythorsite e g)tio DMH (28 raL) atR. Th&h&dnixture
2 ARG E R A S8 hodhY W08 1 P liaPudlrand e
13 H)soluﬂorﬁ\@aé Wasﬂed-i)n;th ﬁa&B (39 .and tHr@ a0.4ay24 wWes thér0e>&i~d)cted with
Syn%‘ﬁéé? S?tg% éomblned grgamcHgyers wereg 3n‘led’3 HPtered and concen:%rated to yield
2- cérdounirbl mejhwetmd E6>(§z T, 9F9H) 0N NBIRTE YL, 4D0i MidE) RS2 (d, J =
(F4 St 0
b4 ns B, 18 =g ljlz Dt )F%%s fe, 315, 296 &, 3.
suspen5|on of 2-methyl-5-nitroanisole F1 (1.54 g; 9.21
28110@ g absol ute .
Ten percent (10%) Pd/C (200 mg) was added to a solution of nitro startmg material
E5 (2.0 g, 11.04 mmol) in EtOH and placed on a Parr shaker-under 40 psi H; -
atmosphere for 2 h. The solution was filtered through a pad of silica/Celite, rinsed
with MeOH and concentrated to yield the desired aniline E6 (1.5 g, 90 %) which was
25 employed without further purification.

SteoF |
Aniline E6 (1.9 g, 12.65 mn’{ol) was pombined with dimethylacetylene dicarboxylate
A3 (2.32 mL, 18.85 mmol) in methanol (3 mL). The reaction was heated at reflux for
30 2 h before being concentrated to dryness. The crude material was purified by flash
chromatography (9:1 hexane/EtOAc) to give the Michael adduct E7 as a yellow oil
(2.8 9, 76 %). "H-NMR (CDCl;, 400 MHz) 9.48, (s, br, 1H), 6.89 (d, J = 7.9 Hz, 1H),
6.47 (d, J =7.9 Hz, 1H), 5.35 (s, 1H), 3.74 (s. 3H), 3.70 (s, 3H), 3.65 (s, 3H) 2.27 (s,
3H), 2.24 (s, 3H). |

-47 -



et hanol (15 m-) was added 10% Pd/ C cat al yst (249 np).
The suspensi on was hydrogenat ed under a hydrogen

w0 dokaaBob@l | oon at at nospheric pressure and r oPOT/CA2004/000750
tenperature for 6.5 h. The reaction m xture was
filtered through a MIlex 0.45 mcron 20 filter and
evaporated to dryness to provi de 4-nethyl-m anisidine
F2 (1.22 g; 8.89 mml; 97 %yield) Step 0 CO2Me '
MR2C /J HZNo 0O MOHHNN + | ~o0 heat I X A3 F2 F3
25 Dinet hyl acetyl ene dicarboxylate A3 (1.1 nm, 8.95
mmé s added dropwi se to a solution of
4- -manisidine F2 (1.22 g, 8.89 mol) in MOR
( 20Thé Michzalkdduet EY ves désgolved in warnediphbey! ether (Thenl) and placed in

" see Y55 BB S00506 e Etnshie ol Bl et At of the reaction
& onwas tmaitedumdataivet aty24 570 éorcabode5 miides @lolulias turns brown)
't B ESafd e R iR TR A TR LA RB N glholng pipRted out o
. evapaolutadn. Gihe dfowrheolidwras flicesd am{mashelde;e@émtimes adth ditdthyl ether to

F3 (. " : % Vi . 5. St C

necbteYous R aTisiiad o o BeeRagiCoids FAT R
240{Qi80L, 4019 MHA3) BAO, [her,diFs8.66 (§31H)17.26 ¢5, 161) 48198mI1H), 4.04 (s.

[ [ i ph th 5 nL dth

1(‘?}229 >§%§?U>%‘gﬁi gt@ﬂﬁﬁ?ésg’ﬁ-me he)at 23 sang bat h at

a bath tenperature of 350 10 400' C. Once the reaction

m X %ﬁpé)é#lgi ned an internal tenperature of 240'C, a
coun 0 ive m nutes was begun before the bath was
r emSyethesislot Zrearbenudthoxy-d-hyalrexly-7 enethoxy-6-methyl quinoline (F4):

Step A
0

|4
. . H.N (o]
o o< EtOH 2 ~
| +  PdC,10%  —— »

H
15 E1 ‘ 2 F2

To a suspension of 2-methyl-5-nitroanisole F1 (1.54 g; 9.21 m{fnol) in absolute
ethanol (15 mL) was added 10% Pd/C catalyst (249 mg). The suspension was
hydrogenated under a hydrogen filled balloon at atmospheric pressure and room
temperature for 6.5 h. The reaction mixture was filtered through a Millex 0.45 micron

20 filter and evaporated to dryness to provide 4-methyl-m-anisidine F2 (1.22 g; 8.89
mmol; 97 % yield) |

Step B
| o . COZMG
; _ MeOzc\‘)
N oL = o
o heat
-7 A3
F2 F3

25  Dimethyl acetylene dicarboxylate A3 (1.1 mL, 8.95 mmol) was added dropwise to a
solution of 4-methyl-m-anisidine F2 (1.22 g, 8.89 mmol) in MeOH (20 mL). Caution
the reaction is exothermic. The mixture was heated at a gentle reflux for 4 hours,
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cool to roomtenperature overnight. A solid forned
upon cooling which was diluted wth ether, filtered
w@na4deived to give a brown solid (0.97 g crudelCT/CA2004/000750
contai ning both regioisoners in alnost equal
proportions. The crude material was triturated with 15
- MeOH and EtOAc, filtered and dried to provide the
correct regioi soner of the nmethyl quinoline product F4
as a yellow solid (245 ng, 15%yield). Honpbgeneity by
HF’LEoc(lé'dFéhd aohgertedide? Y3bulAMBLARURGNE R righ A @Sitifed by flash

>- ca?‘ks@ﬁeqhm§foq"aﬁ9¥j%ﬁm gelayilh BRKN[ £19AR |95 1 815) ieprovide,

( Coiter 6viapBrafiof) oPthe pare fF&&®ns, “thé) dlesl‘fbr%dd@ét EX (11893644 mmol: 73

refl uxi sol ution of commercially avail able

2, S/M?IH& enedi oxybenzoic acid GL (485 ng; 2.92 mol)

5n 1,4-dioxane (8.0 nL) and t-butanol (2.5 nlL) was

add T 25 (430 ItL; 3.08 nmol) and

dip ¥phosphoryl azide (DPPA 630 L; 2.92 nmol) and

refluxed for 10 h. ddyge m xture was evaporated, diluted

wi t h ehl or of anemc hed with 5%C|tr|o aC|d(3x)
d

wat er saturated od| um bi c £ a
(MySO4), filterd ﬁﬁgﬁi

product. Fl ash coI u urifig @%@F (
2004/ 103996 PCT/ CA2004/ 000750 ica geI ALt h hexane

Et OAc (75 : 25) prgvided the pure Boc-ani noF£onpound
@ g”g; 37@ Step B~OH/-001 NO Ol NH2
3 Tep digstergdd(! saﬁz%mm&w&aa digsatyed(iz giphagy! ethepgs mL) and the

M kdadtiBs nibkiSTNINRA ihid éMé’K%a{tgdi @Wﬁat(\ 2t 9 bg}-r? ﬁ{bgrature of 350-

stirred at roomte er at ur The s
1@vafi8P & xncae @ﬁét'W@IXM% afiained eq Irwtertnﬁl teapgrajtredf 240°C, a count

sodippmb 'rrﬁé\ﬁt@é’%& %eétﬁr%\éfﬂ?@ tg@'Bgth elgzc?é'dgai'apt 1 regtion allowed to

extracted wt ried
10 &9@lpereane épm@ﬁraﬁugﬁw@\@m%t prselid mteﬁ &IpeR geeling which was diluted

2, 3wiRtemdrentrel MY@d IevEs vrdad o 0.9¥¥ude) containing both
regioisomers in almost equal propottions. The crude material was triturated with
15 = MeOH and EtOAc, filtered and dried to provide the correct regioisomer of the
methylquinoline product F4 as a yellow solid (245 mg, 15% vield). |
Homogeneity by HPLC (TFA) @ 220 nm: 90%.

EXAMPLE 3G
20  Synthesis of 2-carbomethoxy-4-hydroxy-[1,3]dioxolo[4,5~h]quinoline (G5):
Step A |
| I3 _coon I Mo
U o
Gt ' G2

To a refluxing solution of commercially available 2,3-methylenedioxybenzoic acid G1
(485 mg; 2.92 mmoal) in 1,4-dioxane (8.0 mL) and t-butanol (2.5 mL) was added TEA
25 (430 pL; 3.08 mmol) and diphenylphosphory! azide (DPPA, 630 pL; 2.92 mmol) and
refluxed for 10 h. The mixture was evaporated, diluted with chloroform, washed with
5 % citric acid (3x), water, saturated sodium bicarbonate and brine, dried (MgSO,),
filtered and evaporated to provide the crude product. Flash column purification on
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Step C1C02M O O O M02G/J ON-12+ o MOH HN o
heat ( / G3 A3 &4 15 Dinethyl acetyl ene

waelp@anmge| ate A3 (130 p.L, 1.06 mmmol) was addedr/CA2004/000750
dropwi se to a solution of crude 2, 3-nethyl ene
di oxyaniline G3 (148 ng, 1.08 nmmol) in MeOH (2.5 niL).
Caution the reaction is exothermc. The m xture was
heated at a gentle reflux for 3 hours, cool ed and
concentrated under vacuum The crude material was
purdiich @1 Witn hbgsa : CE?tb%TQ?@ hy ) PR&VGSEIPBY URH BEL-biTifd @hpound G2
w th heéxane : Et QA 1) to 20 provide, after
evdgaf B §A%apf the pure fractions, the diester adduct
4 (185 ng; . 0.662 Mol ; 61%yvyi el d). . Step D. CO2Me
Me02C J OO O0--\ HN O d| phenyl ether O N O 240-260C
&4 8#pE 25 The diester G4 (180 ny, 0.645 mmol) was
di ssol ved in di phenyl ether (2.5 n) and ~®0 WO
2004/ 103996 PCTOCAROOM/ 0R0Z50 _the react PQpAnture
pl aced into a pr dd gand bath at -a @
tenperature of 35€ > C. Once the reactio , Xt ure
ttained an internal ci enperature of 250*C (observe

et euol ot on, . 220.2800 5 cunt o SLxuAgs o

V\/aS4MQlIDlXtEc§i<aa§d(5tmmL§ end stirosd atlrbeweemperature éowl1 hron&)smh/ent was

b TR nd e up Aited uiiR 3w F AR sAAHEDedRRe (ew mL) and
cr ude Naoxy@uhoR bxmt@wﬁnzﬂ)mcgczxmrw (MBBOL), filkared and

was no ired and the terl

1§ ocr T Sa iy Bes Paraeq e udt 2 netEhe QWW‘ G (158 mo:
248106%).Honogeneity by HPLC (TFA) @220 nm:88% 10
EXAMPLE 3H Synt hesi s of

. 2-car bonet hoxy- 4- hydroxy 8, 9-di hydr o-furo[ 2, 3- h] qui nol

i ne sidd/T:

CO,Me

6}"0 MeO c\l) o\ ‘
@/NHz MeOH L0
’ heat ' ‘

G3 G4

15  Dimethyl acetylene dicarboxylate A3 (130 pL, 1.06 mmol) was added dropwise fo a
solution of crude 2,3-methylene dioxyaniline G3 (148 mg, 1.08 mmol) in MeOH (2.5
mL). Caution the reaction is exothermic. The mixture was heated at a gentle reflux
for 3 hours, cooled and concentrated under vacuum. The crude material was A
purified by flash column chromatography on silica gel with hexane : EtOAc 9:1)to

20 provide, after evaporation of the pu're fractions, the diester adduct G4 (185 mg;
0.662 mmol; 61% vield). '

Step D
CO,Me '
Meozc% 0 0 0o\

o)
HN —_\o diphenyl ether g AN
| Z
240-260°C
G4 on G9

25 The diester G4 (180 mg, 0.645 mmol) was dissolved in diphenyl ether (2.5 mL) and
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Step AHZNI O1-1 N\ O O HL H2 15 Triethyl am ne
(5.0 nL, 35.6 mpl) was added to a flask containing

wo b@samone H (2.0 ni, 17.8 nmol) and di chl or BerECA200€/000750
(100 nL) under an atnosphere of nitrogen. The
contents were cooled in an ice bath and
trinmethylacetylchloride (3.3 nL, 26.7 nmmol) was added
dropwi se. The reaction was allowed to warmslowy to
R T. and stirred for 14 h. at this tenperature. The .
r eahé rezctiommixjuentdved it & pROhMASCEENdSIsdth aba edth temperature of

ol ed wth EtoAc  Th
o 0 Y G & thE B o Wbl AN o el SRSt tcg o
f oI (bbosesce MeOH @ﬁ*hutbﬂlaﬂ 2RO-2B0WTNe egmaphsix (nﬁnules vas ﬂaeéun before
AR L A NS TP R B et

51 omoBlerbomTéiEpé’raﬂjré) Alsgid formé&udr& covliBg WhichMadited with ether,

i aAbkream A o B AR Rk o PR NG pritcaton

(1. \ﬁasgnot?ediﬂreﬂmmb)thé maldifal atis (5€d ad3udhin 2OBIAVIBE VEactions.

00ALO det.. n. Solution turned slight
yell{’lgﬁﬁloréﬁ 8‘9% r(HC%gL %ﬂ’%ﬁu was added. The
sol Wérnogensitg ba HROGE FAY @220 whoBB%.to R T. and
10stl rred for 24 h. The solution was again cooled to 0OC
and et hyl ene oxide (0.46 niL, 9.26 mmovl) was added
dr opwanvreE 3Fhe sol ution was al l oned to sl ow y warmto

ot PR reatbbme e Anydr R0 e Sutkre diaingtine ()

folSeped by flash colum chronatography (4:1 to 1:1
hexane: et hyl acetate) to obtain the desired product

H3 (1.94 g, 5. @Nmml, 065 %yield) Hognelty by HPLC
(TFA)@zzoanOSLep_QOH 2 N
I\ O

H1 : S - H2

15 Triethylamine (5.0 mL, 35.6 mmol) was added to a flask containing the amine H1
(2.0 mL, 17.8 mmol) and dichloromethane (100 mL) under an atmosphere of
nitrogen. The contents were cooled in an ice béth and trimethyiacetylchloride '
(3.3 mlL, 26.7 mmol) was added dropwise. The reaction was allowed to warm slowly
to R.T. and stirred for 14 h. at this temperature. The reaction was quenched with

20  NaHCO; saturated solution and extracted with EtOAc. The combined organic layers
were dried, filtered and concentrated followed by flash column chromatography (4:1
to 1:1 hexane:EtOAc) to yield the desired product H2 as an off-white solid (3.79,97
% yield). ”

25 StepB .

)<r( 1Bl THE J<n/

n-BuLi (15.9 ML, 1.6M, 25.5 mmol) was added dropwise to a flame dried flask
containing a solution of the starting amide H2 (1.6 g, 7.72 mmol) in THF at 0°C
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OOH3 H4 A BBr3 solution (26 nL, 1.0 M 26.0 mmol)
was added dropwi se to nethyl-ether. H3 in CH2C 2 at
W@©@2a04/103986 sol uti on was slowy warnmed to 23*C aPdI/CA2004/000750
stirred for 14 h at R T.. The reaction was quenched
with I M NaOH solution and extracted wth Et OAc 15 and
CH2CI 2 to obtain a m xture of desired product H4 and
some uncyclized diol. Honbgeneity by HPLC (TFA) @ 220
nm: 99% Step DHC (6M NNHN O MOH H4 H5 20

(0474 o R HUGE el ¥l B s oo

r e aldte sotutinn svastainwed i warnd slondf tolk TT and giBrdd, folN2dHEThe solution

S%{&éér Q&ﬁﬁﬁg cﬂ'%oto"@ %‘réigegﬁ{lgned? dezfé V@?gb?g nﬁ”raglkf was added

fi Iotremree alte sabutioamtasatlloed to slbwan wartrhm 286 qtﬂadlched with NaHCO;
anl fal C

%a Y‘\ﬂans g?@nt% %’tﬁé‘é{b GQJI fl@é‘r{aé%%d \c,“%xcerm At followed
20074// me@Qlﬁmmrﬁmal@OZprMBOo 100&»@% etiNacatateld obtain the

t

o S Fod RS o B G o T M BEEO Rl myrLo TP @

soIZ&QIUnSS%anlllneFE(Ong, 1.33 mol ) in MeOH ’

(3.0 nL) at R T. The solution was heated at refl ux

for 3 h., cooled to RT. and a saturated NaC solution
10nasStedded. The 5 mixture was extracted with Et OAc (3x)

and the conbi ned organig,layers were then dried,

filtered and concentrat d followed by purification by

flash col um o‘[l‘ra graphy 91t01 eﬁ(Et ) to
afford the des
Me02C N O Ph20

H3 -

_O

A BBrs solution (26 mL, 1.0 M, 26.0 mmol) was added dropwise to methyl-ether H3 -
in CH,Cl, at 0°C. The solution was slowly warmed to 23°C and stirred for 14 h at -
R.T.. The reaction was quenched with 1M NaOH solution and extracted with EtOAc

16 and CH.Cl; to obtain a mixture of desired product H4 and some uncyclized diol.
Homogeneity by HPLC (TFA) @ 220 nm : 99%.

H
HCI (6M

o , MeOH
H4 - H5
20 HCl (4.0 mL, 6.0M)‘ was added fo a solution of amide H4 (0.27 g, 1.'22 mmol) in
MeOH (4.0 mL) at 23°C. The reaction was then heated to reflux for 48 h, Na‘HCO3
(saturated, ag) was added and was exiracted with EtOAc. The combined organic
layers were dried, filtered and concentrated to obtain the desired aniline H5 which
was of sufficient purity to employ in further transformations.

Step D

25
Step E
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OH 10 H6 H7 A flask containing starting olefin H6
(0.29 g, 1.04 mmol) in diphenyl ether (2.0 nL) was

WO omened®9é nt o a pre-heated sand bath (350*C). REEOARINE000750
internal tenperature of the reaction reached 225C,
the flask was heated for 6-7 m nutes during which tine
the internal tenperature rose to 240C. The reaction
m xture was then renoved from 15 the sand bath and
allowed to slowly cool to RT. A precipitate forned
upon standi gg.y, Diethyl ether was added and the
solution wag filtered, an rénseme@ﬁthl\,@g@tiﬁ)na o
di et hyl ethgr jo vield ight --brewr—sol | d g,
77% . N5 248. 0 (IVH) +. LE 3J 20 Synthesis
2- carbonmet h 6;1\/%4' hydr oxy- ngt hyl t hi oqui nol i A&MeJ3):
Step A CO2Me 0 Me02C/J'Sr 7 HZN|1 + p %0 MIGH HN

g_ Bimethyl @gag%ﬁ% dggrbffﬁﬁ{eoAggO%%?%3 rﬁ@ébé«%g%?ded to solution of

I car boxy| at
dr oAnSeHE 018,05 bBa M09 BIMEOHEE AyNlest Gt Bhmblutien Was heated

5. ; ' _53.. .
bouh S04eRE S herPeR ol horpa e Rnacpibeblues added. The
fex olMixéraives ertrecter withRiOna <31 @ad dte aembinge ntdagicriafdrswere then
f :

Of grfed, ﬂgéj’?}g anf %Bb@é?ltraféq fBI@@EWﬂﬁ??t@ﬁfgq%ﬁ%an

The cru terial was purl

chr GramSiENY (iitth THEOACHCHEord 9T destpdioisfin H (0.29 g, 78%).
provi de, after evaporation of the, pure fractions,

the diester adduct J2 (10.53 g; 37.43 muol; 99% 5

yi eB@P.F Honpgeneity by HPLC (TFA) @220 nm: 85%

1 C02Me Me02c S,~ O S HN di phenyl ether (r) N
240- 260C StepMe%ng ﬁ—l\&o PRO  MeOCL_N o
- OH H7 . 4

CO,Me
0 He
A flask containing starting olefin H6 (0.29 g, 1.04 mmof) in diphenyl ether (2.0 mL)
was lowered into a pre-heated sand bath (350°C). When the internal temperature of
the reaction reached. 225°C, the flask was heated for 6-7 minutes during which time
the internal temperature rose to 240°C. The reaction mixture was then removed from
15  the sand bath and allowed to slowly cool to R.T. A precipitate formed upon standing.
Diethy! ether was added and the solution was filtered and rinsed with additional -
diethyl ether to yield a light-brown solid H7 (0.20 g, 77%). MS 246.0 (MH)".

EXAMPLE 3J
20 Synthesis of 2-carbomethoxy-4-hydroxy-8-methylthioquinoline (J3):

Step A
. - CO,Me
HN :
J1 g ‘ J2

Dimethyl acetylene dicarboxylate A3 (5.21 mL, 35.91 mmol) was added dropwise to
a solution of 2-methylmercaptoaniline J1 (5.0 g, 35.91 mmol) in MeOH (100 mL).
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The diester J2 (10.53 g, 37.43 mmol ) was dissolved in

di phenyl ether (35 nL) and 10 the reaction m xture
w@bkm@aemaaocit o a pre-heated sand bath at a bat h PCT/CA2004/000750

tenperature of 350-400*C. Once the reaction mxture

attained an internal tenperature of 245*C, a count of

Si X m nutes was begun before the bath was renpbved and

the reaction allowed to cool to roomtenperature. A

precipitate formed. which was suspended in ether,

fC|8| %ﬁ/ﬁbtﬁﬁawutlﬁﬁ gfleélkﬁigh Es?% uctrfhi%"T &% nfi%tt]?er wé@h%%c%{ bgﬁ/g&%\ﬁ reflux for 2

H) +hourscadinsishedncenisstedpader (WM @E2g udermageta was purified by
- tersth%ggﬁrﬁgx - -car@sgrre hexan %ﬁ%)&go 021%) FﬁOYlde after

li n@vapgoatm@f t@ wejrac@nsp\mhe c}:est@" add@ﬁtdzjm@&gg 375‘(32mmol 99%
N o lerB)Cl Cycl ohexane d THE K1 K2 (2 : 1) K3. 25

To a solution of 2-nmethyl-3-nitrophéenol K (1.1 g ;

7. 1B|0Fﬂ¢6ﬁl)eltyrb)’r*ﬁﬁ-@f@:4ﬁ_@ 2m 3 $§&d cycl ohexane (27

m.; a solution was maintained). tert-Butyl .54. WO

2004/ 103996 PCT/ CA2004/ 000750 tri chl oroacetini date K2

(5.36 nL ; 28.7%°Mfol) was added fol | oned by a

cat al yti dMe0 tgof boron trifluoridp etherpte (143.8
L; 1.14 mol Nand t he rmgﬁwahm& 8 al. room
tenperature fo h. The—teacts on vvas Inc ete (by

anal'ytical HPL nd an agdid-conal anmoiwf T
tent-butyl trichloroacetimdate (1.4 nmL gy7. 5 mmol )
was StabdBd (reactd on remains in solution). TH® reaction

10 ToP R 9211085 , 8150 s LOOTLCTRAEAN Y BirtPlss ) ana
1% xtherreackign mixture piaged inte sepreieateddiant | batinat mbath temperature of

evagas 2bEE. hcdid ?%%tlérpw >d§5r8‘é‘ttgﬁeé‘ Wb fha® %Ihnﬁed%ﬁ;tg{é?f 245°C, a

lid was triturate ororrethan
soI cauntof I%mt%mwaﬁbm@é@'e(thﬁ bathdvﬁsaemed and the)reaction

11 gl o o Bl e PR SRRy suspended

t o ptevififeradwndiyaghed again with ether to provide the C8- SMe qumolme product

18- M Iy 53y BEGH -t QXY e};ﬂ%q%ﬁaﬁsﬁg%& if (T;AK@‘)ZQO nm: 99%.

Homogenei ty by HPLC (T

ExampPLE 3K

Synthesis of 7-tert-butyloxy-2-carbomethoxy-4-hydroxy-8-methylquinoline
20 (K6) :

Step 1:

Q, NH. Q+
+ G 0 j<
Cyclohexane
cl THF
K1 K2 2:1)
25 '

To a solution of 2-methyl-3-nitrophenol K1 (1.1 g ; 7.18 mmol) in THF (13 mL) was
added .cyclohexane (27 mL; a solution was maintained).. tert-Butyl
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O p=N'" ~ + Pd/C, 10% EtOH HZN | o~ 2 15 K3 K4 To a
sol ution of 2-nethyl-3-tert-butoxynitrobenzene K3

W@ 2003103996 6. 26 "mol ) in absol ute ethanol (30 PCY/CA84/000750
added 10% Pd/ C catal yst (130 ng) . The solution was
hydr ogenat ed under a hydrogen filled ball oon at
at nospheric pressure and 20 roomtenperature for 63 h.
The reaction mxture was filtered through a. Celite
pad, rinsed with absolute Et OH and evaporated to

dr yhieh®rdagetrnioateic2 25, ggg}hyl 28?7;{3 ﬁ\fﬁm) v saaeanbildwed Bifa catalytic
oyl e

o 50 A porap Fiysride Ehtogle G SbR i 165m6) S0 hegeaction was
OOVBtlrre@ AGEH R terhdNature 1&P715H. Fhe rM‘c%h s %co'?ﬁ&%t(b%%%}ytlcal

nmet hyl acetyl ene di carboxyl ate A3
H?’%@n%@ éadlawaﬁimnt of tart- buts%trr@MOmamm@@g@@ AmL;7.51

ECTH@MM&HM Reackoh HrhaRs Afsoluti .
2- -tert 5(buat oxyani | ﬁ%@ S l? rll) gge reacn?n o C)omplete after

th
gjlrﬁ a’mc_)))m tenm@rqws@tfgrr@hvmld@gﬂ@ublgarbgngt@maagadded and the
r ef hﬁé&@urfe%as&ilt’éﬂw ﬁnsé‘cp\mﬂ?glcﬁlﬁﬁn@tﬁé‘ﬁéeéﬁcf @{)aed?aﬁtea' Ek?'@rryness to

vacuum _ The crude material was ur|

col BrRYides White 3RA a Pty soligi was mw@tﬁ@ WIth Hmomewanesthy white solid
tO el 8Rd dRbA@Ed &Y %R,‘Hfo%éc%ﬂmﬁfe) t'ﬁ\% fmvﬁsts V\fébs%hb ‘Saéej\d and

e 5 .di ester adduct

th
Q1 sloadsyopfo@fiasy COM@ fpr PML’%FPWON (h%meﬁ@/iqﬁ byy teRIreyide the pure -
(TFé)m@@%OteﬁrButo ﬁﬂ’ﬁob@ﬁ Ak 3@9@’% Kgbxgl g 1{5% qﬂdy HPLC

di phen ether 1~10 01'r / 240-260
di eStfeY @320AMr 6% 3. 52 ol ) was di ssol ved in
di phenyl ether (3.0 nL) and the

Step 2:
Q,
N\ﬁj/\ﬁ + PAC, 10% —5‘—91—— \@\ﬁ

To a solution of 2-methyl-3-tert-butoxynitrobenzene K3 (1.31 g; 6.26 mmol) in
absolute ethanol (30 mL) was added 10% Pd/C catalyst (130 mg) . The solution
was hydrogenated under a hydrogen filled balioon at atmospheric pressure and

20 room temperature for 63 h. The reaction mixture was fittered through a Celite pad,
rinsed with absolute EtOH and evaporated to dryness to provide 2-methyl-3-tert-
butoxyaniline K4 (1.1 g ; 6.14 mmol ; 98% vield). M.S. 180 (M+H)+ . Hdmogeneity
by HPLC (TFA) @220nm : 96%

15

25 Step 3:

CO,Me
0
Meozcﬁ/“
: -
g e e e
_0 heat
K4 A3 K5A

Dimethyl acetylene dicarboxylate A3 (749 plL, 5.97 mmol) was added dropwise to a
| - 55 - |



reaction m xture placed into a pre-heated sand bath at

a bath tenperature of 400- 440C. Once the reaction
worRoosnem9@t t ai ned an i nternal tenperature of 2BOIZCA2004/000750

(observe MeOH evol ution at 220C) a count of six

m nut es was begun before the 15 bath (tenperature end

point : 242C) was renoved and the reaction allowed to

cool to roomtenperature. No solid formed upon

cooling, therefore the crude m xture was flash

pur I *a 0

b péhd‘éuggﬁ dg'tzhrﬂ?thﬁﬁfé% buﬁ&@ﬁﬁné Ra ( ?oﬁet? o HRNS) Hﬁecf)H (14mL).

pr othecinjxiure wes bepisd at Raeptle @ftuosrﬁ@r BuQurs- qo@laqimnqunnentrated

K6
| ZQO@rﬁie(r ?/ﬁ&ﬁjﬁg qhe %lrdo%erfltgt%ﬁgl%sopl.&%e/%b( %Eﬂ% g%u%g%w%atog raphy
99W'thrh¢>@n9u|5t@4\¢ ‘rfp) ’@t@rom aﬁtgédva‘n@ratton@fﬁwpmeéﬂagtlons the
f
9 SpErunge 0% s g Sy i oy 0 0y o o
of Iempgeneity bMMFH-@ Tﬁé\)i@WMSeﬂi% Conversion of the

Cr/-tert-butyl-ether group to an 25 hydroxyl group was
done by treatnment of the final conmpound with 50% TFA

i n Sepckhl or onet hane for 30 min. at OC then for 30 min.
at RT. , evaporatgfleto dryness, diluted with water
and | yophi | ivé& MPLE 3L 30. Synthesis of

2- car bonet hoxy- 4- hy|dr oxy- 8- iRL hyau IR D

Step A -56 WO P%OM%OO 50 O COPME O
Me02C~/~ i H2N O N  1244080°cA3 heat WA

Di et hyl acetyl ene gl carboxylate A3 (5.5 ok, Kéw' 74
nm ol ) was added dropvvl se to a solution of
i®@-anisidine LI (5.0 nL, 44.33 mmol) in MeOH (100 m_)

Cautjon the reaction is exothermc. The m xture
. healddigstepK§dhil B @. B ERINMON Yiasslisselyed in @@mrydje@eaf?do mL) and the

co nﬁé%ﬁﬁérﬁh%ré‘ rbﬁa%éd ‘%ﬁ& WRe- hya"t‘éd GhHA Saﬁ‘iaét %rﬂaalu téﬁﬁferature of 400-

purlfled by flash colum chronatograp

HQ EoBnce tergadion: migiure attajpes, A @teraakyt@mp@(ﬂétp'@ paea@.@
{idb@enﬂlé rlwecﬁm @%lumﬂﬁat dovecHl esirbr &9 ?Hiﬁdteé%/a% %Q%Qh before the

7 |; 85%yield). Honogeneity by
192003tk (tlempsoature g ol ¢e/C)ayasaemoved and the reaction allowed to cool

to room temperature. No solid formed upon cooling, therefore the crude mixture was
flash purified with hexane : EfOAc (8 : 2 to remove the diphenyl ether , then, 4:6to
complete elution of the product) to provide the C7-O-tert-Bu,C8-Me quinoline K6 as
a beige solid (838 mg ; 82%). MS 288.0 (M-H)" 290.0 (M+H)" .Homogeneity by

20  HPLC (TFA) @ 220 nm: 99%. ' ”

This quinoline moiety was used for the synthesis of compounds 1032 and 1033 of
table 1. For the synthesis of compounds 1034, 1035, 1057 and 1058, also of table
1, quinoline K6 was used. Conversion pf the C7-teri-butyl-ether group to an

25 hydroxyl group was done by treatment of the final compound with 50% TFA in
dichloromethane for 30 min. at 0°C then for 30 min. at R.T. , evaporated to dryness,
diluted with water and lyophilized. '

EXAMPLE 3L
30  Synthesis of 2-carbomethoxy-4-hydroxy-8-methoxyquinoline (L3):
Step A
~56 -



di phenyl ether O NHN I \ / 240-260C 10 Step B L2 OH
L3 The diester L2 (10 g, 37.70 mol) was di ssolved in
walehagbe et her (15 nl) and the reaction nm xtRBCECA2004/000750

pl aced into a pre-heated sand bath at a bath

tenperature of 350- 400C. Once the reaction mxture
attained an internal'tenperature of 240'C, a count of
six mnutes was begun before the bath was renoved and

the reaction allowed to 15 cool to roomtenperature.

No solid formed upon cooling, therefore t he crudeMe

m xture was fl &h .col um purlfled wi t h hexmsge At QAC
(6 : 4 to' BN _Bto renmove bt’e ﬁ_lhen 2 :
conpl ete el ut t o4pr the C8= nol

product L3 (& g; 52 9 (M- Heat 231.9
Honogenei ty by HPLC (TFA nm 99% 20

Preparation of Di peptides nt hesi s_of di ptlde I
s Dimehybacstionod earﬁwmf@%mmw e e added dopwise to a
sﬁlu't"'grlw\'opo \énﬂso‘meeL’p(?@ m@ Y %erﬁblgmﬁaeﬁlll (5’80 Fﬂ-_) C&autxon the
m xture of Boc-hydroxyproline 1),
vi rigactingdaexasberyiic. dbe anixtpre wemheezed gta QQ'EBﬂenWﬂPX fof 5iours, cooled
5eq‘§n¥l obncerrﬁﬂé%c( Jl@:le?@a&un?%e%e méteﬁaﬁﬂéﬂ Y)Eﬂméﬁﬂl f)lash column

o ShETAPERORY Wi NXATIIEORCHES F 5480 HIOHapopRer @1er evaporation

Af t@ine3y @re'?.«acﬁ&e ﬁeldfés@ér mcﬁ_\/@ﬁ@rgatswoaﬂﬁ\ot B8 yleld)

resi ue extracted with e ‘extract was washed
wi tHPMgERNeEn P HPECAEF ) @ 888 nmsa82fat ed sodi um
bi carbonate and brine. The organi c phase was then
dri ed over rragneS| umsul fate, filtered and evaporated
to afford an oif%Mafter drying overnight under high

- vacuum Mef.Bepfi de” | was obtai ned asfa yel | §w f oam
(72.0 q, 940/% puri ty >9&iphdayl etk Cg s tion of

di peptide 3 [ P

240-260°C

. ' OH
10 StepB L2 L3

The diester L2 (10 g, 37.70 mmol) was dissolved in diphenyl ether (15 mL) and the
reaction mixture placed into a pre-heated sand bath at a bath temperatufe of 350-
400°C. Once the reaction mixture attained an internal temperature of 240°C, a count
~of six minutes was begun before the bath was removed and the reaction allowed to
15  cool to room temperature. Ne solid formed upon cooling, therefore, the crude
mixture was flash column purified with hexane : EtOAc (6 : 4 to 5 : 5 fo remove
impurities, then, 2:: 8 to complete elution) to provide the C8-OMe quinoline product
L3 (4.56 g; 52 %). MS (M- H); 231.9 Homogeneity by HPLC (TFA) @ 220 nm:
99%.
20 .
EXAMPLE 4
Preparation of Dipeptides
Synthesis of dipeptide 1
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OHONO O/ N Ow >OYNHO.H\ 0O e O OHOme
OOHOH2030 Dpeptide 1 (72.0 g, 203 mmol),

W@ piophesryé phosphi ne (63.94 g, 243.8 mol, 1.2 PEQUA04/D00750
and 4-nitrobenzoic acid (41.08 g, 245.8 mol, 1.2
equiv) were dissolved in 15 dry THE (1.4 L) The
stirred solution was cooled to OC under a nitrogen
at nrosphere. Diethyl azodi carboxylate (38.4 ni, 244
mmol, 1.2 equiv.) was then added dropw se over 45 mn
and t he reacgb{gn allowed to wvarmto RT. After 4 4
the solvent s evaporated., The residue was divided

into four p i ons. Each ese was purified
O\ glr fipg F¥a get—t10-4 , X
col u 12 ¢ c¥lum length 16T Jusi OMe
o}

chr onat

gradient of 2 : hexane/ EtOAc to.1:1 hexane/ EPOAC t%
pure EtOAc. B this manner! t he Boc- di pept i d%fz,*:;'slzter1 2
was -obtained as an anor phous white solid after

evapahiRiurof @éc—hﬁ@oﬁ@?&ﬁ@@ @809 ‘2)16 Wn& vnﬁfhﬁCCA methyl ester P1 |

h t 70C f
ok e D8 mmal. 301 eftioh 15U IRy 238 et diauliand DIPEA
di OKﬂB&nM@%ﬁ%ﬂ stuivhian Bags @OQQ&)'\% apteflat R f. th?\%elga nitrogen

25 243 resulting in a colorless solution.
§o1 Aot Ay e Salvent Wsovpparated Bl thaPasians sdiscted with

ev aEtIDRé G%e&ﬁd‘a&thﬁas" WadHdY Suithl B Rstnlone idh G‘*/B%Vs%%éi@d sodium
WO 2004/ 103996 PCT/ CA2004/ 0007

af f B&Cafbﬁaaie@drweo JHES¥9aNic rhase Wits ipempdemaves ragngRium sulfate,

amfl@?@@éné @l/épbratEH jQIp é\%rti?an W%ft@?&@tr@so\ém at URSAMA bﬁvacuum
ri peptid

t
et Bl iaS GbBinada 45 RHoN oo (0, B, Oyt >85% by HPLC),
1N \ '111100‘ HO+4HC| Hve O N Ow .

Preparation of dipeptide 3
X \fr%\ @e ¢ ' HCLHN—{" %\
>r \ﬂ/ ) OMe R OMe
N N
H o]

20 | H3o

Dipeptide 1 (72.0 g, 203 mmol), triphenylphosphine (63.94 g, 243.8 mmol, 1.2
equiv.) and 4-nitrobenzoic acid (41.08 g, 245.8 mmol, 1.2 equiv) were dissolved in
18 dry THF (1.4 L) The stirred solution was cooled to 0°C under a nitrogen
atmosphere. Diethyl azodicarboxylate (38.4 mL, 244 mmol, 1.2 eduiv.) was then
added dropwise over 45 min and the reaction allowed to warm to R.T. After 4 h, the
soNent was evaporated. The residue was divided into four portions. Each of these

was purified by chromatography over fine silica gel (10-40 pm mesh, column

20  diameter 12 cm, column length 16 cm) using a gradient of 2 :1 hexane/EtOAc to 1:1
hexane/EtOAc to pure EtOAc. In this manner, the Boc-dipeptide estér 2 was
obtained as an amorphous white solid after evaporation of the solvents and drying of
the residues under high vacuum at 70°C for 1 h (108.1 g, quantitative). A solution of
4N hydrogen chloride in dioxane was added to the Boc-dipeptide ester 2 (108 g,

25 243 mmol) resulting in a colorless solution. The solution was stirred at R.T. for 1 h.

The solvent was evaporated and the residue placed under high vacuum for 3 h
-58 -



OHOHOOHOA4b 3 6a Carbamate 4b (6.15 g, 22.5
mmol ) and TBTU (7.72 g, 24.7 mmol) were suspended in
wOaam9¢ he suspension was stirred rapidly. DPEEBA2004/000750
(3.92 L, 22.5 mmmol) was 10 added at R T. and after 10
mn, the reaction was nearly honpbgeneous. A solution
of dipeptide 3 (10.39 g, 23.6 mmol) in anhydrous DCM
(100 nmL) containing D, IPEA (4.11 nL, 23.62 nmol) was
then poured into the reaction. The resulting yellow
sol affording Weshyalrdchiveidetsali of tdmpsundiFadian dimersholiy editd. Ve solid
then_eva or at eg yielding a vyellow syrup which was
ext Y&t Y$et oAc (300 + 150 ni) and washed with 15
0. O5N HCI (2x 200 nl), saturated Na2CO83 (300 n.) and
br| “&:15 The conbined extracts were dried over
vaporated toyield the tripeptide 6a as a
fpal Prapalation 6f0pipdplile€8 g, quantitative). Synthesis of -
trigeptide 7,[a: toZ /'\ o OOH ONN,, _Ow« 0 N NOWw
H (ﬁ‘éﬂ%@—-&%@—g@oe 6a 7a The tripeptide 6a (15 68
was di ssolved in TH(200 nmL) and water 530 <yvas
added The resul td .e ution was cool ed to

soI onoo |th|u nyd Joxi de nDnohydrate (1 1l
s added v gr 3
stlrrlng H ter 8 hrath C ¢ aeexcess ¢Me.
neutrallzed with 1 N Ha I ndl pH ca. 6) and'250th

THE evap Wt ed, resul ti ng ign an aqueous suspensi ogy

(yel I ow gun). The mixture -59 WO 2004/ 103996

PCT fC@A@O@M 40750 g, &S naxol) acd EBTUWI(TA2E, QAT ridel) 260 suspended
SRR AR DBl OB < Thon s
1@ o gildddatR. Tpmcéafwnoawnf ﬂ)ameadﬁbasxlaasmadyr’aomgg@mwsoA solution of
;Pfe%{pg@tgﬂe% Blo, @ Vg;?? ﬁ'aﬂﬂ;o g@cgﬁggﬁfb}%%n@p@% DIPEA
5 Sththed 83. 62 n’nmolb)wps mem nﬂdre:d into the @2adtion. The resulting yellow -
solution was allowed to stir for 14 h. “The solvent was then evaporated yielding a
yellow syrup which was extracted with EtOAc (300 + 150 mL) and washed with
156 0.05N HCI (2x 200 mL), saturated Na,CO; (300 mL) and brine (150 mL). The
combined extracts were dried over MgSO, and evaporated to yield the tripeptide 6a
as a pale yellow foam (15.68 g,‘quantitative).

Svnthesis of tripeptide 7a:

o]

ON
. 0 ‘ OH .
QLT o~ ol o
N : N .
o N N@Ma o N N@e
H O O H o H O o N 1
' 7a

The tripeptide 6a (15.68 g) was dissolved in THF (200 mL) and water (30 mL) was
added. The resulting solution was cooled to 0°C and a solution of lithium hydroxide

20

monohydrate (1.18 g, 28.12 mmol) was added over 3 min with vigorous stirring.
After 3 h at 0°'C, the excess base was neutralized with 1N HCl (final pH ca. 6) and
25 the THF evaporated, resulting in an aqueous suspension (yellow gum). The mixture
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02NO O ONZNOHOHHO+ HO HOw " NN AN Nc H
O OHOOO 5 HHZ3 6b The cycl opentylurea-Thg 5
W@ 2002103996 9. 10 mmol ) and TBTU (3.12 g, 10.0 nmBC)/Casn0e/000750

di ssol ved/ suspended i n anhydrous di chl oronet hane (40

m.) and DI PEA (1 equiv.) 10 was added. The reaction

was stirred at anbient tenperature under a nitrogen

at nosphere until the solution becane nearly

honmobgeneous (ca. 10 min). A solution of

gl R2s dixpagied deh E@R@(& 200 rtﬁﬁ) é’ﬁmk/ésﬁeﬂ \mwgé@%rlgtga Nal—\lA%Oa (2x
ic net hane ont ai ni equi v
theﬁbgﬂﬂ% &F%C?fﬂ '”P%%f{?fgwef?ddff %Mﬁ%@@ 3Pé'?P@f\ﬁ/ted to yield a
sol pbneqm@w Foane dFiash sﬂsmmaftcsgra oF tiaé 1o dee snls@?éﬂ Rfhg EtOAc as
{Jle g(ﬁ.&e he addi'tion %5 of DI PEA .
pﬂ‘ff’ afﬁeﬁ §W%%isa3l°€@l Y7eed?He)-a yel | ow
5yrup whi ch was extract ed with ethyl acetate (150 +
50 %%hOl N HCI (150 nlL), water (100
th brine), saturated Na2CO3 (150

rrL) and brine (100 _nl)o The conbi ned extracts reo

t hen dr| ed ver d evaporated to a
sol i 1 g, urlty 95% 20 Synt hes fO
tri p OHO (IN
H 040 GcHi™ thZb The cr%,%@g(@\ ¢Me
est er repared above sH d| ssol ved in THE' (80 arL) N

and . neth nol (40 nlL) addedy . ON sodi um hydr oxi dgg
solution (12.0 ni; 12.0 mmol) 25 was then added W|th
vi gdhewsclepéntylineg-Tivged (2121 gd N11¢ chmappangTB TN (&1 3 gat@lo mmol) were

the dlssolved/suspended in anhydrous dichloromethane (40 mL) and DIPEA (1 equiv.)
10 - was added. The reaction was etirred at ambient temperature under a nitrogen
atmosphere until the solution became nearly homogeneous (ca. 10 min). A solution
~ of P1-P2 dipeptide (4.20 g, 9.56 mmol) in anhydrous dichldrpmethane (35 mL
containing 1 equiv. DIPEA) was then added to the reaction and the resulting yellow
‘solution allowed to stir for 14 h after the reaction was rendered basic by the addition
15 of DIPEA (ca. 1.5 mL). The solvent was evaporated yielding a yellow syrup which
was extracted with ethyl acetate (150 + 50 mL) and washed with 0.1N HCI (150 mL),
water (100 mL, emuision broken with brine), saturated Na,CO3 (150 mL) and brine
(100 mL). The combined extracts were then dried over MgSO4 and evaporated to a
pale yellow solid 6b (6.21 g, HPLC purity 95%).

20
Synthesis of tripeptide 7b
0
O,N
0 OH .
0 oY
<l JLirN = < 1 j:( ~
N° N OMee — ﬁJLN N X OMe
A O H ¢ H O o] El:ll &
7b

The crude pNBz ester 6b prepared above was dissolved in THF (90 mL) and
methanol (40 mL) added. 1.0N sodium hydroxide solution (12.0 mL; 12.0 mmol)
25 was then added with vigorous stirring over 10 min (dropping funnel) and the
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'-60 WD 2004/103996 PCT/ CA2004/ 000750 hydrolysis
al l owed to proceed at anbient tenperature. After 2 h,
w0 bw4aovecs base was neutralized by the caref BCT/CA2004/000750
addition of 1 NHC (ca. 1.5 nL, added dropw se until
the yellow col or faded; final pH ca. 6). The organic
sol vents were evaporated and the aqueous residue was
extracted with ethyl acetate (150 + 50 m -) and washed
5 with saturated sodi um bi carbonate (3x 150 nmlL) and

br i ﬁ’ﬁir&lggg an&v)led tyb‘?oé‘e%HJ%‘t BfBient @Fﬁﬁéﬁ‘&ﬂjﬁ Wit o, 'tﬁ%excess base

over evap orated to a ow, amor ous

sol Was n%railﬁemﬂ@rqa&iulm@iém I g N blé‘«t (pgeril DL, @dmd gropwise until
7°/ﬂ1fsfy%m>\h i38lo|'3 BidddShal pirks U 'l*h%%r%acﬁ%@olv%rg? WER é\%ﬁbﬁated and

of Brosylate derivative 7aBr's o

Tmhe@qugouq.res@umfwa$ extraciedpitp efhypasetated! 5G4 5p| mlgiand washed -

5CHZ6;ht . pe%ts%ﬂupatgd Z@dlﬁﬁ%lcai&na@@H% gar\ﬁ'b?, g%ﬁmpfméﬂ@ombmed

g; PErapts vasi quegrwewg%%wéﬁvm@ﬂﬁd ) a@atez&howmqrpbgus solid

MOy hicA '\A%%Q:In\é@%nhé‘r h:&H %Hu@ﬁpﬁ?{éf]@ﬁﬁ 8§7%R 15k ' the P3-urea, HPLC purity

trlethg am ne me; 72 ) was ad

dro e. 15 The yeI | ow solution was stirred 1 hour at

OC, then was slowy allowed to warmto room

te erature and sti rred_60 hours at room tenperature.
Brasylpterderivaliye @Bfgentrated to dryness,

di | ut ed W|th Et OAc, v»ashed Wth saturated sodi um ' Br

bi ca s%"dtl on wat etsand brine, dried (MySO4), Qé,©/

filt dlk ated to r ynessreao obt nth
e utle natgei al wes P i{

crude prom
20 col um chrnht graphy w ¢h hexa@q C, Et OAC °60ﬁ

to 50 : 50 /@ provide the pure prodict 7aBrs as' a o
V\,hlte foam (11.66 g; 80%. MS. 698 (MtH)+; 700.2 7aBrs

2 TR O B RPN B0 S v
t he(tiripegpts. ?&B’tmol)%rﬂtdimsihylaa‘ﬁndp‘yhémmﬁmlaﬁ@ 2.0a mhal) dissolved in
br o%@,@ o] sg%%em A r@thyla%ng\% C? 9 ]78%% mmol) was added dropwise.
15 The yellow solution was stirred 1 hour at 0°C, then was slowly allowed to warm to
room temperatu‘re and stirred 60 hours at room temperature. The reaction mixture
was concentrated to dryness, diluted with EtOAc, washed with saturated sodium
bicarbonate solution, water and brine, dried (MgSQ,), filtered and evaporated to
dryness {o obtain the crude produdt The crude material was purified by flash
20  column chromatography with hexane : EtOAc; 60 : 40 to 50 : 50 to provide the pure
" product 7aBrs as a white foam (11.66 g; 80%).
M.S. 698 (M+H)*; 700.2 (MH+2)*. Homogeneity by HPLC (TFA) @ 220 rim: 99%.

EXAMPLE 6
25 Introduction of quinoline moieties into the tripeptides:
Synthesis of Intermediate 10a via brosylate displacement:

-61 -



11 0 Br 110 " Br 0 's | CsCO pg 0 +~OI\ N, O ¢
JINNiIi i N\PII HON. O OHaOJ-N OHH OB6 OO
woRq04/i6398F s 10a The brosylate 7aBrs (0.5 g; O.FaT/anei0¥/000750

br onoqui noline B6 (234 ng; 0.75 mml) and ground
- cesium carbonate (56 ng; 0.78 mmmol ) were all dissolved
in 1-nmethyl-2- ‘5 pyrrolidinone (7.6 nL), and the
solution was heated to 70*C and stirred for 7 h. The
sol uti on was subsequently cooled to roomtenperature
and wor ked-up. The reaction m xture was poured intoBr

Q
Et OAc, washed vviot (1X), NaHCO3 (saturated; 2Xp o
brine (5X), drléa iltered an conc&r& ated to aff
te solid

them ct°(0 265 odn off " whi |
- Puri i h col A hrorrat oguaphy %@Ei(
silica gel; 07 °kt CAc/ hex%ﬁne) af forded .

product 10a (77% ©0.429 g)g&es a white solid. M 775. ;?
(Mr2H) + . JHgigeneity by HPLC (TFA) @220 nm: 96%.
Synt hesi S of Interrredi ate 10b via Mtsunobu reaction:
a~N uON++ -~ O H
o F h? b@StﬂaFfP b@ﬁ (Q|5 grﬂE7 mmimromq@r@lm B6 (234 mg; @7 5mmol)

10band ground cesium carbonate (56 mg; 0.78 mmol) were all dissolved in 1-methyl-2-

5 pyrroiidinone (7.6 mL), and the solution wés heated to 70°C and stirred for 7 h. The
solution was subsequently cooled to room temperature and worked-up. The reaction
mixture was poured into EtOAc, washed with H,O (1X), NaHCOj; (saturated; 2X),
brine (6X), dried, filtered and concentrated to afford the crude product (0.565 g) as
an off white solid. Purification by flash column chromatography (1:30 silica gel; 7:3

- 10 EtOAc/hexane) afforded pure product 10a (77%; 0.429 g) as a white solid.

MS 775.2 (M+2H)* Homogeneity by HPLC (TFA) @ 220 nm : 96%.

Synthesis of Intermediate 10b via Mitsunobu reaction:
o
/o N\ -
A d e
0N S+
"o, Nﬁ\\ @ THFQJLX(?
‘ H o sic ﬁ\
7a o N
_ 10b °©

15
To the tripeptide 7a (1.55 g; 3.23 mmol) dissolved in THF (30 mL), the
hydroxyquinoline A5 (1.08 g; 4.37 mmol) was added followed by 0.5 m
triphenylphosphine silyl ester in THF (13 mL; 6.46 mmol). To the yellow suspension,
was added dropwise the DIAD reagent (1.27 mL; 6.46 mmol) and stirred at room .

20 temperature for 2 hours, worked-up by dropwise addition of 1M TBAF/THF solution
(11.3 mL; 11.31 mmol) and stirred at room temperature overnight. By analytical
HPLC, it is evident that the cleavage of the formed phosphine oxide by-product (to a
water soluble moiety) is complete. The reaction was diluted with EtOAc, washed
with saturated sodium bicarbonate solution (2x), water (2x), cold 1N NaOH (2x;

25 removes excess quinoline), water (2x) and brine (1x); dried (MgSQ,), filtered and
evaporated to obtain a beige solid . The crude material was flash column purified
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15 To the tripeptide 7a (1.55 g; 3.23 mol) dissol ved

in THE (30 nL), the hydroxyquinoline A5 (1.08 g; 4.37
wornokjiodses added followed by 0.5 m triphenyl phOBEpA200€/000750

silyl ester in THE (13 nmL; 6.46 nmol). To the yell ow

suspensi on, was added dropw se the DI AD reagent (1.27

m.; 6.46 mmol) and stirred at room 20 tenperature for

2 hours, worked-up by dropw se addition of | M

TBAF/ THF solution (11.3 m; 11.31 mmol) and stirred

at WigPReslRER EOAL(&: MBIt Hhe JRYARD 8O B @AlivorfBhifd (1id2 g; 84%).

is evident that the cleavage of the formed phosphine

oxi U 69! Bk 7054 B Riadirossneibi y HEke(ITA) @ 220 nm : 94%.

conpl ete. The reacti.on was diluted with Et OAc, washed

wi th saturated sodi um bi carbonaté solution (2x), water

(2x5XAMRSE] | N NaOH (2x; 25. fenpves excess

£1ui SPhthBsis,ofB¥rRpokRxlogRd brine (1x), dried (MySO4),

filtered and evaporated to obtain a beige solid . The

crude material was flash colu Mhedd -62 WO
2004/ 103996 PCT/ CA2004/ 008IS @é?a“e . Et OCAc (8:
2) to obtain the product 10b 1)) ivory?%d ‘
(1.92'g; 84%. MS. 707.4 ( 709.4 ( +.
Honogeneity by HPLC_( TFA 20 ¥m: 94% EXAWPLE 7 5
Synt hesi s of Conpo ' oN_ 1 N-N// O
Ol O-NHOH O

Step 1 :
Sel ective nonohydrol ysis bf N@O 0 MOI N~
Ve Mo | N-0 Na OO om

Compound 1007

Step 1 : Selective monohvdrolysis of ester 10b:

e o
MeO ' N\ OMe ) MeO N\ O/Na
‘ P ) |
:O ' . A 0
LI ’ -~ (38
07 N N N OJLN N
H X OMe H 1
e N
H 0 (0]

/
X
R OMe
N
H o

Tripeptide 10b (149 mg, 0.210 mmol), in 5 mL ofé 1:1 mixture of THF-MeOH, was
10 cooled to 0°C for the addition of a 1N NaOH aqueous solution (0.24 mL, 0.240

mmol). The resulting solution was stirred 15 min at 0'C,1.5h at R.T. and found to

be incomplete by analytical HPLC. Additional 1N NaOH (0.05 mL,

0.05 mmol) was added and the reaction stirred for an additional hour. The

mixture was quenched with 1 M HC, evaporated to near dryness, diluted with water,

15  frozen and lyophilized to provide the acid 11b (crude material used for next step;
assume 0.210 mmol). '

Reverse Phase HPLC Homogeneity (0.06% TFA; CHsCN : H,0) : 89%.

ol
10b ' 11b
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OO O00.ffff'NNO, ONHO OW HOW OW NH 0O?'
Ho 10b HO 11b Tripeptide 1 Cb (149 ng, 0.210 mml),
w0 pood/10d9290f a 1:1 m xture of THF-MeOH, was 10PCDCA2H4/000750
to OCfor the addition of a 1 N NaOH aqueous sol ution
(0.24 m., 0.240 mmol). The resulting solution was
stirred. 15 mn at OC, 1.5 h at RT. and found to
be.inconplete by analytical HPLC. Additional I N NaCH
.(0.05 nL, 0.05 mvl) was added and the ,reaction
St|Sté§‘i:f5%/fntr®@|saﬂdlidzbmahe hektr . The mixture was

quenched w th 1 evaporated to near dryness,

di | uted V)dﬁgh h@r ;l,§ frozen and lyophilized to g
provi de the 1'% (crude material used forM N\ 2N,
step; . assu 0 mmol ). Reverse Phase HPLC '
Hormgenelt Qﬁ% TEA; CH3CN : H20) : 89% -63

200

PQTACA2004/ 000750 Step 2 of
di az I\/EO | I\I\ ONa I\/EO N2
“H Ove ON N 11b 12b  Sodi Gm sal @

11b (assume 0. 210 nool ) vvas di ssolved in THE (5 nL
triethylam nd1b(75 L; O 538 mml) was added and tHh b
sol ution cool ed to O

0. 3§gdlﬁmaj mga%lg@o() a;@ %‘I(s:?clr@ecﬁﬂ o[rtl_gga 5 m£)4g’lelthylamme

10

15

20

(75 pl; 0.538 mmo!) was added and the solution cooled to 0°C.
Isobutylchloroformate (45 pL; 0.346 mmol) was added dropwise and the white
suspension was stirred at 0°C for 1 hour, followed by the addition of a solution of
diazomethane (1M in diethyl ether; 1 mL; 0.999 mmol). The reaction mixture was
stirred 15 min at 0°'C, 1 hour at R.T. and evaporated to provide a thick suspension.
This suspension was dissolved in EtOAc, washed with saturated NéHCOs (2x), brine
(1x), dried (MgSOQ,), filtered and evaporated to give the crude diazoketone product
12b (145 mg, 95%). | | . |
M.S.(electrospray) : 717.4 (M-Hy 719.4 (M+H)* . Reverse Phase HPLC
Homogeneity (0.06% TFA; CHsCN : H,0) : 85%.

Step 3: Synthesis of bromoketone 13b:

(@] (o]
MeQ N\ 2N, MeO N\ Br
0 - e
CLI S > CL L ;
| ° N " EM R 9 EM
Q e . R (S
O o7~ : Q PN :
H H
12b ° °

At 0°C, to a solution of diazoketone 12b (145 mg, 0.201 mmol) in THF (4 mL) was
added dropwise an HBr solution (48% aq., 0.1 mL) and the mixture was stirred for .
1.25 h. The mixture was quenched with a saturated NaHCOs solution, then the THF
was evaporated. The residue was diluted with EtOAc, washed with a saturated

. NaHCO; solution(2x), brine (1x), dried (MgSO0.), filtered and evaporated to provide

the crude bromoketone 13b (139 mg, 89%).
M.S.(electrospray) :773.3 (MH+2)" 771.3 (M+H)" 769 (M-H).
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suspension was stirred at O'C for 1 hour, followed by
the addition of a'solution of diazonethane (1 Min
waele@uhgdoet her; | nli; 0.999 mmol ). The reacti OPCTHCAROIR/@00750

was stirred 15 min at O'C, 1 hour at RT. and
evaporated to provide a thick suspension. This

suspensi on was di ssol ved in Et OAc, washed with

saturated NaHCO3 (2x), brine 10 (1x), dried (MgSOH4),
filtered and evaporated.to give the crude di azoketone
product 12b (145 ny, 95% MS. (el ectrospray) : 717.4

4 Re

of . brormket ne . 1b OO. I\/EO- I\/EO- Br. G 0O0Qs
ON.N ON Ned "WAYOVe ONII OH 12b Hueod3h n A H
OC, to a s n of di a'zﬁkegong 12b (145 ny,
nmrol ) in THE (4orr1 ) wasH;N g opw se an HBr
sol %4dq., 0.1 m-) And®the g xture

sti m@*% The m™>t'ure was q{?e\vﬁ \I’TM‘

sat urat ed” Na %s/(g‘?"ﬁtl on, ®hen the THE 20 Wass 9 %aﬂe
evapor at ed. e"residue was diluted with Et OAgy, washdd

with a saturated NaHCOB sol ution(2x), brine (Ix)
dr i eBroMgREMe 13 (4%eng 00685 RvRNNAL RAcbSryIBIdUHs: 84 e mg;

1 <0 Pafl BT LheR R oY 47 Boprngl 5 i agd tigvglaw Asition was
( M hated 64730 @00 OB SolffoH \ﬁé%?@l%\/eQQ935Q to ﬁ'ﬁl%n@ evaporated
gq\frfll %sohh}shclr%eo p\%gnagl Aﬂ&\%tglp ggec%jog ngxt sien @psume 0 0635 mmol).
M.S.(electrospray) : 845.5 (M-H)™ 847.5 (M+H)".
Reverse Phase HPLC Homogenelty (0.06% TFA; CHZCN : H,0) : 69% (contain 16%
10  of starting thiourea).

Step 5: Hydrolysis of ester 14b:

H H
MeO N W MeO N [ R

Compound 1007
To a solution of methyl ester 14b (53 mg, 0.0626 mmol), in a 3.5 mL mixture of
15 THF:E‘-IQO (2.5:1), was added solid LiOH-monohydrate (27 mg, 0.643 mmol). 0.5 mL
of MeOH was required to obtain an homogeneous solution. The resulting reaction
was stirred at room temperature overnight. The organic solution was quenched with
acetic acid and concentrated to provide an off white suspension. The crude material
was purified by preparatory HPLC (YMC Combiscreen ODS-AQ, 50 x 20 mm ID S-5
20 ' micron,120 A; A= 220 nm) using a linear gradient and 0.06% TFA CHsCN / H.O.
The pure fractions were combined, concentrated and lyophilized to provide the
product 1007 as the TF salt (21 mg; 40% yield). ' |
"H NMR (400 MHz, DMSO-dg): ca. 85:15 mixture of rotamers, major rotamer
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N ONNOw YH ~OCHOw OH ON' 13b 0 14b H.O
a- Bronoket one 13b (49 ng, 0.0635 mmvol) and
wOReeomdnd yl t hi ourea 8a (12 ng; 5 0.0688 nmol PCTHEAZD04/000750
di ssol ved in isopropanol (3 nmL) and the yell ow
solution was heated at 75 C for 1 hour. The solution
was allowed to cool to RT. and evaporated to
dryness. This cr ude mat eri al 14b was used for next
step (assune 0 (el ectrospr

(M@smanm 5 1Pikbprs. Ty b8 RSB 2PALS Fhrighemas (g = 8.2 Hz
Tdéb%br CHAGNy : 305@0) 9. 05.924316@06‘99 é&‘ Jl—ﬁ% Hp 1@{1 79-5.66 (m,
St art I n ste

L 5 Ab 40 (110, (T, 008 5200, S 7646 . TH),
N a H
N 204 AN ‘éﬁ%@ & ”H)Qégi‘? 93 T n38s R FG00 (s, 3h),
SORFB-2.49 analts, %O@W,% 4526 i LS o B, Thact 80-1.22
addgg £ qjogl(,q—lgm) (27 ng, 0.643 mmol). 0.5

MQ was req ure to "obt ain an honogeneous -

soI M$ riectmseraye s &M B Y-H)e 2332 M+ s Reveispdinage HPBEM
t em%ﬁ@geﬁ&tm@"e%m cHieno rg@rw 698! ution was

qguenche acetic acrd concentrated to provide
an off white suspension. The crude material was
@ur E&hﬁﬂLEby preparatory HPLC (YMC Conbi screen ODS- AQ
50 x mmiID S5 20 mcron, 120 A; k= 220 nn) using a
| | n§é{ﬂﬂ‘gﬁs$§j9%ﬁ9m@ﬁénd 5068, TFA CH3CN / H20 . The pure
fractions were conbined, concentrated and | yophilized
to provide the product 1007 as the TF gg (21 ny;
40%vyield). 'H NWR (400 MHz, DMSO d6):y-£@. 85:15

mxture of rotaners, major rojaner n_ o
=
, o
Qiﬁ;E
NN
H H ng

Compound 5005

Qﬁiﬁf(g‘? m @ki&ﬁ

7b Brs

Step 1:

15 To a solution of the brosylate 7b Brs (1.89 g, 2.71 mmol) and quinoline F4 (670 mg,
2.71 mmol) in 1-methyl-2-pyrrolidinone (26 mL) was added cesium carbonate (971
mg, 2.98 mmol) at ambient temperature. The reaction mixture was heated at 70°C
for 12 hours, cooled to ambient temperature and difuted with EtOAc (100 mL),
washed with water (2x 50 mL), saturated NaHCOj; solution containing 1M NaOH

20  (1/5 of the volume) (50 mL) and brine (50 mL). The organic phase was dried bver
MgSQ,, filtered and concentrated to afford the crude product as a yellow oil, which

was purified by flash chromatography over silica gel column (250-400 Mesh), eluting
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-65 WD 2004/ 103996 PCT/ CA2004/ 000750 description; 8
12.31 (br s, 1 H), 856 (s, 1 H, 8.20-8.08 (m 1 H),
W@203/103996 J = 9.2 Hz, 1 H), 7.46 (br s, 1 H), HCBOALw4/000750

J =9.0Hz, 1 H, 6.99 (d, J =86 Hz, 1 H, 5. 79-5.66
(m 1 H), 550-5.40 (m 1 H, 5.23-5.14 (m 1 H,
5.10-5.02 (m 1 H), 470-4.61(m‘1|—|), 4.48-4.33 (m
2H), 4.16-4.08 (m 1 H), 4.04-3 93(m1H) 3.95 (s,
3H), 2.60 (s, 3H), 5258249(m1 , 2.40 (br s,

2|'|) With. B@AZlh%Skarﬁ 1337) H)),aﬁaro()ﬁzE 98a bﬁﬂe ybllbﬂwsohd (contaminated with

M S%Pe/‘l éfzci‘?"ggg piggyre). g8e Sé'rg(%@ ’35%‘6@ 8 ﬁwr;smu and the
Reveusge r@(t)@ﬁ%ﬁ?ééfed bdﬂnmﬁng('éh LY & F@? for T,E'ﬁourgHg@N concentrated.
i /1o RS HARUTEA ty T TP BRI G5 CERRRSTR (250-400
5005ne31h uling ®ith BtOAL d\bfid 09
¢&u n% |$| 0 011/@%4@ o@%\ﬁ* HOO ggb&sr}és?@fc% IS“Llé\éﬂe yellow
EP@BI n of the brosylate 7b Brs (1.89 g, 2.71
-nnnl) and quinoline F4 (670 ng, 2.71 mmol) in

1- hyl- 2- pyrrolidinone (26 nL) was. added cesium
car (971

The conversion of the 2-carbomethoxy group of 10¢ into.the 2—(1 -0x0-2-bromo)ethyl

10 group of 13¢ was done using the reaction sequence described in example 7, steps
1,2and 3.

Step 3:
Reaction with thiourea derivative and final hydrolysis:

Q\QJLI(E s QAX?

15 13¢ : Compound 5005
To the solution of 13¢c (50 mg, 0.065 mrhol) in isopropanol (3 mL) was added
isopropylthiourea 8g (10 mg, 0.085 mmol). The reaction mixture was stirred at 70°C
for 45 minutes. HPLC revealed complete consumption 6f the starting material. .
Cooled to ambient temperature and diluted with THF (2 mL) and 1.0N sodium

20  hydroxide solution (0.325 mL). Stirred at ambient temperature for 12 hours, the
reaction mixture was concentrated to dryness. The residue was dissolved in DMSO
(2 mL) and the solution was injected onto a Combi-Prep HPLC column. The pure
fractions were pooled and lyophilized to yield 26.1 mg of Compound 5005 as an
amorphous yellow solid (trifluoroacetate salt) (50%yield).

25  'H-NMR (400 MHz, DMSO-ds): § 8.60 and 8.82 (two s, 1H), 8.01-8.11 (m, 1H), 7.98
(s, 1H), 7.86 (s, 1H), 7.72 and 7.75 (two s, 1H), 5.90-6.03 (m, 1H), 5.80-5.90 (d, J=
16Hz, 1H), 5.62-5.79 (‘rﬁ, 2H), 5.15-5.26 (m, 1H), 4.96-5.13 (m, 1H), 4.44-4.61 (m,
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ng, 2.98 mmol) at anbient tenperature. The reaction

m xture was heated at 70C for 12 hours, cooled to
W@ndvisaer99¢ enperature and diluted with Et OAc ( 1POT/@A2004/000750

washed with water (2x 50 nL), saturated NaHCO3

solution containing 1 M NaOH 20 (1/5 of the vol une)
(50 mM-) and brine (50 nL). The organi c phase was

dried over MSOMi filtered and concentrated to afford

the crude product as a yellow oil, which was purified

by 2H)),a4 16-2 2B g REY Hags¥. 16\(8Y;, 28,13 @834 Qel(twocd @), 3.27 -3.38 (m, 1H),

bR 0D OB BOARTEIE 4 B A cK ariae 1 13 159y, = D52 7 b2y

1. 373191.67 (&, THY, @.28e1. 8O WNSTHY, d.0Rcnns an) 1H)t 087wintil0.92 0o s, 9H).
of starting quinoline). The solid was dissolved in THE

(15 nmL) and the suspensiaon was treated with CHZN2 (5
STTLE)@MPBEQ' for 12 hours, then concentrated. The

res was .purified | ash chromat ogr aphy over

si |$¥'§tﬁ§ %g?qmm(%‘gg%o 5 mesh) el uting with

Et OCAc/ CHCI 3 (12:6) to afford 0.9 g of Hu ICc as a
pal e yellow foam (48% . Step 2: The 4:(0 rsion of the

2- car bonet hoxy group of 10c bnt Nth
2-(1- oxo- 2-bromp) ethyl 10 gr c@ of] 13c was done using
the reaction sequence descri bed”l exanple 7, steps

1, 2 and 3. Step 3: Reactl 0 it ho hi ourea derivative.
and final hydrolysis: (ABNBr. 0\ --s HN\~

)& HZN S OO 'N JI, N}H HON 011 H H
OYNOH HOHO 15 13c Corrpc?Ua rB HTothesolutlon
of 13c (50 ng, 0.065 mml) in |sop'?0|c9anol (3 m.) was
added isopropylthiourea 8gcépourgaocd. 085 mmol ). The
reagtion mxture was stirred at 70C for 45 m nutes.
HPL®ePdveal ed conpl ete consunption of the starting
material. Cool edst o anbi ent tenperature and dil uy ed
with THE (2 nlL) dI.(]\Isodium N o

. ~o S ~
a
%$s0
0

Qi)i’?:é\wk m ﬁo\oi&j%ﬁ;ﬁ\

7a Brs

10 To a solution of brosylate 7a Brs l(0.14 g, 0.20 mmotl) and F4 (0.06 g, 0.24 mmol) in
1-methyl-2-pyrrolidinone (4 mL) was added cesium carbonate (0.08 g, 0.26 mmol).
The mixture was heated to 70°C and stirred for 7 hr. The reaction mixture was
cooled, poured into EtOAc (30 th), washed with H,O (2X 50 mL), sat. NaHCO; (2X
50 mL), and brine (3X 50 mL). The organic phase was dried, filtered and’

15 . concentrated to a yellow oil. This material was purified by flash chromatography on
a silica gel column (250-400 mesh) eluting with EtOAc/hexane (2:8), to afford 56 mg
(40% yield) of the product 10d as a pale yellow semi-solid.

20  The conversion of the 2-carbomethoxy group of 10d into the 2-(1-oxo-2-bromo)ethyl
group of 13d was done using the reaction sequence described in Example 7, steps
1,2and 3.
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20 hydroxide solution (0.325 nL). Stirred at anbi ent
tenperature for 12 hours, the reaction mxture was
w@ogrir@t ed to dryness. The residue was di ssPCT/€A2G0m000750

DMSO (2 nlL) and the solution was injected onto a

Conbi - Prep HPLC colum. The pure fractions were

pool ed and | yophilized to yield 26.1 ng of Conpound

5005 as an anorphous yellow solid (trifluoroacetate

salt) (50°/Iy| eld). . 25 1H NWR (400 MHz, DVBO-d6): 6

86 Gtens: 882(tvvos 1H), 801811(m 1H), 7.98

(=, el (i i thdadbriivdolonn” © iy

562579(m,2|—,|) 5.15-5.26 (m 1H), 496513%
1H),.4.44-4.61 (m  -67 WO 2004/ 103996
'PCT/ CA2004/ 000750 o 2H)n_ gfa 4 23 (m 2@0 085 13
(m 2H), 3.98-4.01 27 -3. rrl,lH),
253270(m1|—|)22and,2_{“3(tvvos

a
196209(q fgﬁ 17 HZ, H) ‘S;IY <67 (m
7H), 1.23-1 21813( .
0.94 (two s, LE 9 Synthe3|s d’fo
4004 H /N N|0N\,,dS O 00 "0 0 NN
Compound 4004 Step1: Br O -0 N~ \ O "E?,°”’t3“t5“o+ Q
N\ aaution of Rren@eldeNt 3d (34 mg, 0.045 mmol) in isopropanol (2 mL) was ‘

5 added cyclopentylthiourea 8d (8.4 mg, 0.06 mmol). The reaction mixture was stirred
at 70°C for 45 min, then concentrated to dryness and the residue was dissolved in a
mixture of THF (1.5 mL) and methano! (0.3'mL). Water (0.45 mL) was added to this
solution slowly with stirring, followed by LiOH (10.3 mg, 0.24 mrhol). The reaction
mixture was stirred at R.T. for 16 h. HPLC revealed that the reaction has proceeded

10 to completion. The reaction mixture was concentrated, the residue was dissolved in
DMSO énd the solution was injected on to a Combi-prep HPLC cdlumn. The pure

- fractions were pooled and lyophilized to yield 16.5 mg (42% vield) of compound
4004 as an amorphous white solid (trifluoroacetic acid salt).
"H NMR (400 MHz, DMSO-dg) (mixture of rotamers;8:2): § 8.59 and 8.71 (2s,1H),

15 8.13 (m,2H), 783769(m2H) 7.1 (d, J=8.2Hz,0.8H), 6.46 (d, J= 82H202H) 5.76-
5.67 (m,2H), 5.21 and 5.17 (2s,1H). 5.05 (d, J=11Hz,1H), 4.53-4.49 (m,2H), 4.25
(br.s,1H), 4.04-3.99 (m,5H), 2.66-2.53 (m,1H), 2.34 (s,4H), 2.07-1.98 (m,3H), 1.76-
1.25 (m,16H), 0.95 and 0.87 (2s,9H).

20 EXAMPLE 10
Preparation of Dipeptides:
Synthesis of Dipeptide 3:
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OON,,. 0., ROH, O O7aBrs 10d .10 To a

sol ution of brosylate 7a Brs (0.14 g, 0.20 mmol) and
wWG0-200000086 g, 0.24 mol) in 1-nethyl-2-pyrrol i BCTOAZ004400750

m.) was added cesium carbonate (0.08 g, 0.26 mmmol).

The m xture was heated to 70C and stirred for 7 hr.

The reaction nmixture was cooled, poured into Et OAc

(30 m.), washed with H2O (2X 50 rrL) sat. NaHCO3 (2X

50 nL), and brine (3X 50 nlL). The organi c phase was

dri edyo 4 lsblbﬁér?éf A8 (Brosgfgtec@ B?&(ﬁf?@tﬁﬁb o A thswumume A5 (145 g,

This material was puri |3sh ¢ orrato on
a sild %@n@ml Bdi-on y@ewddmmeé% mb)) wmes 18 d F‘P\Slum carbonate (3.1 9,

Et OAcg ? BHANE The: Oﬁﬁ(’zuré Wa@loéé’cé&i tcfﬁomor QﬁQO/‘TB{é Fea@ﬁo@ﬁqrxture was

t he product ow sem - sol

20 Tr@U&ﬂ‘r@& BiQhe Gﬁorrﬂé \Qasé@ﬂbf%?éﬂd%ﬁ@)( bﬁ%rub) @ﬁturmd solution of
i it o theca; (Ix 95Oty Qr@rrmeertz&w 50 rauo #he %f’%aﬂ(fr?@p%é vwiRN@parated,

usi ng the féaction sequence descri b
st epsdrie over MaeSQy, fiteed ayl ggmpgnlrg’@ggg afford the crude product as a yellow

PCT/ W%é’rﬁ&@? QQNas% rﬁe W&Hr&%af@g?dbh&@v@%r% '\%el golumn (250-

derivative and final

i 0 \ 400 Mesh) efytiqayith §5% th)Xan\hexgmeto.affqrd @5@ 18gd42°f§p.|asawhrte
N H i OO HO 13d Conpound 4004 To a sol ution of

br onoket one 13d (34 ng, 0.045 mmoi )} in isopropanol (2

M9 was 5 added cycl opentylthiourea 8d (8.4 ng, 0.06

mol ) ex Al g@act i on m xture was stirred

Synthesis of Compound 2015
The synthesis was done according to the following sequence:

.@\ﬁivj:(m +~‘ @jom — @\ iﬁ?{

o]
R B 2HC!: HB{E
=Bn E11-6 f
- R=H E117 ove [_X=OMe E11.8
|:._X O-Na* E11-9
il X=CHN;, E11-10
X = CH,Br E11-11

0Bn ' . l
Rthir( . o)

[ R=Boc E11-3 O o o v LN
R=H:HCl E11-4 LS g SO

- R= PRO(CO) E11-5

[s] .
: o
>r°TN { . ) $
+ | 9oy oorvr GLNJLN N? _
15a H H g PN
<L H oo
NHR

R=CH=0 E114 X=0Me E11-12
L R=H:HCl E11-2 . X=0H  Compound 2015

15 E11-1: Potassium cyanide (‘1 43 g, 22.0 mmol) was added to a stirred solution of
methyicyclopentanol (2.00 g, 20.0 mmol) in glacial acetic acid (1.00 mL) resulting in
a thick slurry. To this was added, dropwise, sulfuric acid (3 mL, caution: exothermic) -
" at a rate at which the temperature was maintained at ca. 30-35°C. Additional acetic
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at 70C for 45 mn, then concentrated to dryness and
the residue was dissolved in a mxture of THE (1.5
worgo4amoéret hanol (0.3 ). Water (0.45 nml-) wesT/adezi®d000750

to this solution slowy with stirring, followed by

LiOH (10.3 ng, 0.24 mmol ). The reaction m xture was
stirred at RT. for 16 h. HPLC reveal ed that the

reaction has proceeded 10 to conpletion. The reaction

m xture was concentrated, the residue was dissolved in

agfacmd rhlbevsdddedan famate t@mﬁﬁg eflthenthicR plﬁst@O Bk TRkEAR: was then
C I ONS were pooled a

v ORI 814 s e e e B for 16 b

4004casold waterysp hm: washhdreadeiell] e (Hhiktufd é')@tfé&?&ﬂki'tfﬁetﬂ?ﬂ dlher (2x

2, R O o DD 8L LI Ul O OB 530 L),

8. 83Hiéd @9eriMy88), and the dolliend& ;al-éze@tcg;blr&ld agpé}@ bk oil (1 16 g). The
an

J 8. pg-r%f‘glq% agR'@midL agEeciuspUas%mgggva@ then aigesp ph 1 ‘béy the addition of
( br .selid KYICOSamAH3. ra&mvgg s filkoré®and ﬁ%sﬁéﬂ Qbhl% eth%l &ﬂer (3x 40 mL).
it

b s eSS stastRl pri ot Pepadi ok, o1 dorpRiind eagets dried
Sy ntdvesivigSaf, abti BiepEdlekht 3vapoRiited o %ld\ao@ﬁlbnapéréddctrtb\ksé g) which

% o c %"}@F%b”l@gw'%@‘e\%%%eﬁwgéé’@% ﬁéﬁﬁ 65&2@04/ 000750 To

a solution of the brosylate 3 Brs(4.2 g, 7.32 nmol)

200 i RO DR R L %m0 T DBttt 1.0,

car blong&rend(3in l;ilcg<ane %.5 mn%éultln'@h@smnétﬁ#écﬁpxm% hetaf8l (4 mL) was

L0 oAb KBl e DRt B T St P2k b ool

%0l Uhé Orgaﬂfc @N&@Mpb%d drithelahuesss reeidoe v(a%?fed—ﬁ/ﬁh hexane

T R i 5 s o oren o e Banges used

pr ocarebtrase eyadti@ves of water) and the resulting solid was dried under high
vacuum to yield the methylcyclopentylamine hydrochloride as a beige solid (1.38 g,
86%).

20 , ,
E11-3: To a stirred, ice cold solution of Boc-Thg-OH (5.00 g, 21.6 mmol) in
acetonitrile (75'mL) was added benzyl bromide (2.83 mL, 23.8 mmol) under an
argon atmosphere. DBU (3.88 mL, 25.9 mmol) was then added in small portions
over ca. 5 min. The resulting suspension was stirred at 0°C for a further 30 min then’

25 allowed to warm to ambient temperature. After 3 h, the solvent was evaporated and
the residue extracted with ethy! acetate (50 mL), washed with 1N HCI (2x 25 mL),
5% aq NaHCO;3 (3x 25 mL) and brine (25 mL), and then dried over MgSO4 and the
solvent evaporated to yield the benzy! ester as a colorless. il (6.83 g, 98 %).

30 E11-4: The E11-3 (6.80'g, 21.2 mmol) was dissolved in dioxane (4 mL) and a
solution of 4N HCl in dioxane (30 mL, 120 mmol) added. After stirring at ambient -
temperature for 2 h, the solvent was evaporated and the residue allowed to stand
under a stream of nitrogen resulting in slow solidification. This material was then
triturated with hexane (2x 50 mL), filtered, air dried for 30 min then placed under
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oil. This material was purified by flash
chr omat ogr aphy over silica gel colum (250- 400 Mesh)
we@bkastitegg9en t h 65% Et OAc i n hexane to afford 15BCT/CA3)0g/000750
429% as a white solid. 10 EXAMPLE Il Synthesis of
Conpound 2015 The synthesis was done accordi.ng to the
follow ng sequence: 0 /0 X op ~-NNOR_ NNHHDO
HHOONOW 2HCI: HNHO R = Bn E11-6 OM<, R=H
El1-7 H X = Ow E11-8 X=O Na* EI 1.9 15b E~-

X
CH2 : = ) .
et oy B o B B g0
R =8M)(CO E11-5 0 >OYNO ~~:QO0 + N O aNJIN N 15a
HHO X OHO NHR R = CHO E11-1 X = Ow El11-12 R =

H HCA E11-2 X = OH Conpound 2015 15 El 1-1: Potassium :
cyarElde5: (1o astiged, dce ooldrpelfiornefE Had 8% 8, 8.8 Mmelpin tetrahydrofuran

30! 30 s SR LULHRRYANGL 208, b7 FHh Rkl by e
dropwise addition of phenylchloroformate (2.60 mL, 20% mmol) under an argon
atmosphere. A thick precipitate formed which, upon vigorous stirring, became a fine
suspension. After 4.5 h, the mixture was concentrated to.a ’ghird of its original
volume and then extracted with ethyl acetate (50 mL) and washed with water (40
10 mL), 0.5 M KHSO,4 (40 mL), 5 % NaHCO; (2x 40 mL) and brine (50 mL). The
~ organic phase was dried over MgSO, and evaporated to yield the phenyl carbamate
as a colorless oil which slowly crystallized over a period of days (6.63 g,
quantitative). ' '

15 E11-6: To a solution of E11-5 (1.00 g, 2.93 mmol) in DMSO (2.00 mL) containing

o acetonitrile (1.00 mL) was added diisopropylethylamine (817 uL) followed by the
amine E11-2 (477 mg, 3.52 mmol). The reaction was stirred at ambient temperature
for 2 h and then heated to 70°C for 45 min The solution was then diluted with ethylA ’
acetate (30 mL), washed with 5% aq KoCO3 (4x 50 mL) and brine (50 mL). The

20" organic phase was‘dried over MgS0O,, the solvent evaporated and the residue

purified by flash chrdmatography over TLC grade silica gel using 10:1to 5:1
(gradient) hexane / ethy! acetate as-eluent which afforded the urea E11-6 as a white
crystalline solid (798 mg, 79%). -

25 EM1-7: To solution of urea E11-6 (780 mg, 2.25 mmol) in absolute ethanol (10 mL)
under an argon atmosphere was added 10% Pd—C.catalysf (100 mg). The system
was purged‘three times with H, and then stirred vigorously under a hydrogen-
balloon. After 3 h, the catalyst was filtered over Celite and the filtrate evaporated.

~ The residue was then dissolved in methanol (ca. 10 mL), filtered through a Milli'pore
30 Millex 0.45 uM filter and then evaporated to yield the acid E11~7 as a white solid
(539 mg, 93%). |

15b: The Bbc~dipeptide 15a (1.23 g, 2.11 mmol) was dissolved in dry dioxane (2
mL) and a solution of 4N HCI in dioxane (10 mL, 40 mmol) added, resulting in a
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a thick slurry. To this was added, dropw se, sulfuric
acid (3 nL, caution: exothermc) at a rate at which
w0 b@4tiedyper at ure was nmai ntai ned at ca. 30- 35C. PCT/CA2004/000750

Addi tional acetic -70 WD 2004/ 103996 PCT/ CA2004/ 000750

acid (1 nL) was added to facilitate stirring of the

thick paste. The m xture was then heated to 55-60C

for 30 mn followed by stirring at anbi ent tenperature

for 16 h. 1Ice cold water (35 nL) was then added, the

m xbuighe yekdw acitifah whitihwas bijdweat toestariPat andiflemilidmperaturbe After 3 h,

) MeckEleRt B8 et e olth e e onid o i it rihrretes

yi elvith dichidreméthame (cai 10 (L) 26d gyapcfated tp Bl caharytyellow powder which

* cneaRaed SHEG ot BRI o kAR EClr (P sol i ob

$iltered and washed with ethyl ether (3x 40 nlL). The

e AT B8 A7, 8% e o3 Mo AR =1 gl 0070 mimal

sol werd dies@paysitspendenl iy imahybragkldichlorumhetpared{datL) dhd355

e

addehbient &rgsdrauteimdet abitlogkn @imb&brere bt Srarsaijonl became nearly

( a0 i AL e ©
16 nERBPot It Ly b 5ot o e Rl llhf sk Bipeg o n
- to grhlomémand chntaifing diisastbpyRsthwamirid@n4 ¢ok 8dmol} Was then

t he argani ¢ _sol vents evaporated and the agueous )

" e PAYSR AL Hedesiiing sAliionaliowsd i SUr gt sh ZE0EEcgRWas

was réitRfeENRROpRiRGdRoA bva@&ﬁo@aﬁwam£mwlwﬁmd (8 0.15 mL).
n

azegtrope the last traces of water) and the resultin

sol i'@eRaVent Vaye\aRaratethYiging Ayl $v5-R aich vqaﬁ@xtracteg with ethyl

16Et RybeyCtoBRThY) M vishBY it Gatpsted NAAC @, 2R150en1S@NdDbrine (30
(1. 38 To a stirred, ice

o BoTNEEoBBIsARyeste st o ¥ cSHHgPP: aRd ovaporated to afford

ac e&t@irgébiic% K68 &k ) ivesusaddrddneesd mar onvge (2. 83
m., 23.8 mmol) under an argon atnosphere. U (3.88
m., 25.9 nmol) was then added in small portions over

ca. E109:MThd Bster BFLE (6450mE US RSN Hingdl) WES dissoVeEM tekatiErofuran (16
for a-further 30 mn then 25 allowed to warm

Znbinentconiaipieg methao! (Brlerang hON gREeQs SPSim ioide solution (900
evapal, .85 AR thélﬁado%‘élicﬁ(sl;ﬁm@éwtﬁaém;@%u&i dtivirRf d&t¥mbient temperature.

)
acetate (50 nlL),.washed with N F (2x 25 m), 5% -
iﬁéé(a”‘ (‘*E%@%‘OHLWE‘S&%Y&PW@F%?QKF%“%f)e,zbaé‘h ge”E'FH-)éﬁtUEFr ‘P%BW 30°C)
gveranbrqﬁéPtflp)aB@H bifRer hli’yh'\)léeﬁ@m%.\olélﬂﬁ{jmﬂégéiﬁdra t%é gArsoWe saltasa
enz est er a _colorl ess oi : , 98 9. _
511-%56 ylowsold §/ Pangoiugntialve) vm(ﬁ% svawggecﬁwgfﬁﬂt %%er Rurification
i oxafneld(% drdlacistegent)sol ution of 4N HCl in di oxane
(30 nm., 120 mmol ) added. After stirring at anbi ent

tenperature for 2 h, the solvent was-evaporated and- .
t he gpIS1@UTo alstig¥® ded 1@ badpnsion of sodium salt E11-9 (0.894 mmol) in

tetrahydrofuran (10 mL) under an argon atmosphere was added triethylamine (240
pL, 1.72 mmol) followed by the dropwise addition of isobuty! chloroformate (174 L,
30 1.34 mmol). The resulting suspension was stirred at 0°C for 3 h and a solution of
diazomethane in ethyl ether (0.7M, 10 mL, 7 mmol) then added. The yellow
suspension was stirred for 30 min at 0°C and then allowed to warm to ambient
temperature. After 1 h, nitrogen was bubbled through the suspension for 15 min. to
remove the excess diazomethane and the solvent evaporated. The residue was
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under a streamof nitrogen resulting in slow

solidification. This material was then triturated
wowdo/iegs@ene (2x 50 nmL), filtered, air dried fPCT/B8A2004/000750

t hen pl aced under -71. WD 2004/ 103996

PCT/ CA2004/ 000750 hi gh vacuum for 5 days to afford

the hydrochloride salt as a white solid (4.86 g,

899 . E11-5: To a stirred, ice cold solution of El1-4

(4.85 g, 18.8 mml) in tetrahydrofuran 5 (75 m) was

add%Qtré’dté&ﬁ/ﬁﬁ @Enyl §<§é¥é’th%ﬁ@ Re) él 4 7 shé”Hf-w.th“%% 02188l NaHCO; (20 mL)

- follo dropwi se ad
pheﬁW 9HP%¥%§¥ Bi-hdihe ofganéorhiase wes. driegrave) Mghgeand evaporated to

- ar ggaid Ak MmBReHhRe E41I1*0'é*ska WIB% )i &géﬁ %gépen whi ch,

upofn vigorous stirring, becanme a |on.
After 4.5 h, the m xture was concentrated to. a third

ef IEM9-1aF Iy é‘@ﬂlrreoV Q!e%ﬂ’d ﬁ\ﬁlomf Hla%ﬁétafé gﬁ%ﬁ? @H@yé 850 mmol)

acetate (50 and d wth water

M KI“IQ@Kak‘YFUOM%n (m%md(dm\w@e AB Yo an@ewsmyéro(ommc acid (144
) . J§850 ﬂ{rﬂcﬂgéﬁq EPIQQﬁgctrWﬁ%tlﬁ%d E\ﬁ% %%u%q/vas then diluted -
evaporated to yie car

amat e
col éntl extsacied withietty! a¢a§aﬂay3@maa¢! Wagleet wme S%-aaqwous taHCO; (2x

f
2, 89YR p¥ird o I BpHE etk 1188 fgsgganc
/1) e&@@qraﬁedutfngﬁorddbe bmmqkretoeéle(Eﬂ 1601 as ¥ yeliow sdide@11 mg, 92 %).
di i sopropyl ethyl am ne (817 L) followed by the am ne

E11-2 (477 my, 3.52 mmol ). The reaction was stirred at
ambiEdit1 erge palttipreof HromoletoneaR e 1M €5 hgadd@ rmolj @dsopropanol

Qé’ét@?‘é“}%&%ﬁg oo et rdbrisy b b

and abelyitigoyrse (hd g, THE mraol). Dineystirraz r}ngm:rﬁ ;Avmisehead!dl ted0°Cfor1 h
1 R R B AR ) A5 e

gel NabiG(s (20 nil-)tamdZaribe (Z2Q@madli B rghricahesé efabyihed over MgSQ, and

ac ete%p?orgt%d% lﬁae%tg@%('r)ﬁé Ga%E 5@@%%%!&3'%8% /gjél%g@s%ﬁ j{v%c% Wwas used

soI u\tlthon’tfoﬁhe;rrmiﬁﬁattlmﬁ (780 nmg, 2.25 nmol) in absolute

et hanol (10 nmL) under an argon atnosphere was added

10% Pd- C. catal yst (100 ng). The system was purged

20 hr &omdownd 2815 Th ested E1 hd2 (&1 D mired) wiag drsaul&é(y iruettenydrofuran

Fi 1 AP AT B Tea AR G dnd r AN GrE T BuiBied oo w0 mmo

r esiadded WARer st ssiiens dbmpstaram?élﬁm @5, (tl@@orgéﬁlcl”sbbvents were
fil t

L Fhitatel e he fortligo pRGtdhsTgtie WS 5 Rl b Bl ant) and
sol iadetid 539 (0@ MLY 394 thel SdwtiontisieBee ofitcne Cohie PAGAHIILC %alumn

2 < drhiBR iRy Boded i ety hD i gl Fbir 15 as an

addehorplesus! yiellog sbiid @riflucroacetate salt, 16 mg, 20 %):. "H-NMR (400 MHz,
DMSO-dg): 6 0.87 and 0.96 (two s, 9H), 1.19 and 1.28 (two s, 3H), 1.24-1.90 (m,
9H), 2.03 (app a4, Japp = 8.8 Hz, 1H), 2.20 (s, 3H), 2.2-2.28 (m, 1H), 2.60 (s, 3H),
3.83-4.05 (m, 2H), 3.93 (s, 3H), 4.19-4.23 (m, 2H), 4.36-4.46 (m, 3H), 4.81 (app 1,

30 Japp =7 Hz, 0.2H), 5.03-5.07 (two'sets of overlapping dd, 1H), 5.16-5.24 (two sets |
of overlapping dd, 1H), 5.38 and 5.42 (two br. s, 1H), 5.67-5.83 (m, 1H), 5.95-6.04
(m, 2H), 7.26 (d, J = 9.4 Hz, 0.8H), 7.40 (d, J = 9.4 Hz, 0.2H), 7.43-7.55 (br. m, 1H),
7.89(d, J = 9.2 Hz, 0.2 H), 8.04 (d, J = 9.2 Hz, 0.8H), 8.08 (br. s, 1H), 8.54 (s, 0.8H),
8.87 (s, 0.2H), 12.37 and 12.42 (two br. s, 1H).
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-72 WD 2004/ 103996 PCT/ CA2004/ 000750 bright yell ow
sol ution which was allowed to stand at anbi ent

wao esopromdare. After 3 h, the solvent was evapPCEHCa2)04/000750
resulting in a gumy yellow solid which was triturated
wi th di chl oronet hane (ca. 10 nL) and evaporated to a
canary yel |l ow powder which was dried under high
vacuum (1.23 g,. quantitative). 5 E11-8: The urea
E11-7 (239 ny, 0.932 mmol) and TBTU (3.06 ng, 0.979
nmol ) were dissol ved/ suspended i n anhydrous
di chl oronet hane (4 m-) and dil sopropyl et hyl am ne
(157EXAMPRE 98B0 nmol ) added. The reaction-was stirred at

a”b'cfgﬁ'{’ché SREED cﬁm‘élnﬁﬁ{ a nitrogen atnosphere until
t he utslqon becane near 8y 10 honobgeneous (ca. 5 rri n).
A solution of dipeptide 15b (494 ng, 0.888 /mmol)

di chl or onet hane cont ai ni ng di i sopr opyl e/"g m ne (314

p.L, 1.8 mml) was then added apd thefNTasulting
solution allowed to stir for-8 ¥ e reaction
was rendered basic by the addi f additi onal

~dii sopropyl et hyl am ne (ca 0.15 rrL)o The sol vent was

evaporated yielding a I ow {whi ch was extracted
with ethyl 15 acet ate(ii%‘i hed with
saturated NaHCO3 (2x 50 ) fando br ne, m.). The

conbi ned extracts were then drie® ofler MySO4 and
evaporated to afford the trlpeptlde E11-8 as a
fibrous white solid (650 MPMREUNG 10381 1_9: The ester

Egl1- &lﬁ@é%é@ion @e cB1Sthilar ¥Rthenedels¥@sbd iR the last six steps of |

t et rahydr of ur an ntal n|n

and %‘.‘N HJ @S&aﬁhﬁ"l‘ﬁ%% PR ! ot ‘F‘%“ﬁa?Qf)Bregrﬂﬂﬂ the

0. 90iIsWing barlbamét@%ﬁﬁ;ksfoﬁ@\maﬂ Whd Breﬁbﬁa@f ous stirring

at anbi-ent tenperature. After 5 h, e sol ution was
evapor at ed (keeping the bath tenperature bel ow 30C) /k
and t hen pl aced under hi gh vacuum overnight to affordN/<

t he carboxyl ate sgl t asfa _pale yellow solid (725 rTg, S
guantitative) d w t hout further®
purification 25 ~10 % of dinas] d present). :
"To a stirred, jce cold susp&qm’@n of sodi um salt E 1-9

(0.894 1) t ety ahydr of.ura® (10

argon a@sbuil ad tri 84 hyl a

mol ) fol [ owe t he \dr apw se addi tion of HSO ut
N3

chl orof ormate (174071, 1.34 mmol ). The resultlmgN
suspensi on was stirred & ocfor 3 h and a sol utlon of’
di azonet hane i nE¢2-hyl| et her (0.7M 10 ni, Gompnﬁn)dm&sn

At oEonRi e B8 rorRRE Prl R e oo a5 ol

ti@npeo atsolution Af il'\erbrd)mhketmhet Ed214 ri60vay, DIOTBInedol b istigibpanoi (3 mL)
on for.15 m

h . h o
o iz BHE BROmL S aaD e B e i BeSiatoD rBE Fetgn gncure was

was heated at 70°C for 45 minutes. HPLC revealed complete consumption of the

starting material. The reaction mixture was cooled to ambient temperature, diluted
with THF (3 mL) and 1.0N sodium hydroﬁdde solution (1 mL) was added. After

15  stirring at ambient temperature for 12 hours, the reaction mixture was concentrated
to dryness. The residue was dissolved in DMSO (2 mL) and the solution was
injected onto a Combi-Prep HPLC column. The pure fractions were pooled and
lyophilized to yield 9 mg of Compound 1038 as an amorphous yellow solid
(triflucroacetate salt) (15% vield). |

20 'H-NMR (400 MHz, DMSO-dq): § 12.35 (br s, 1H), 8.56 and 8.76 (two s, 1H), 7.72-
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-73 WD 2004/ 103996 PCT/ CA2004/ 000750 extracted with
ethyl acetate (20 nL) and washed w th 5% aqueous
WORMOOBIYR0 n) and brine (20 nlL). The or gani BCPOAS®4/000750

was dried over MgSO4 and evaporated to vyield the

-di azoketone EIl -10 as a yellow solid (626 ng (96%. 5

El 1-11: To a stirred, ice cold solution of diazoketone

El 1-10 (620 ng, 0.850 nmol) in tetrahydrofuran (2 ni)
vvas added dropwi se 48 % aqueous hydrobrom c acid (144

soI ut| o@n %|%ﬁ§6%3 Fﬁt abcéé gr%i@f %ff(%Hﬁ%e{g@,ﬁI?g J= 9Hz,

acet0fd, ’é@@ Sotk) (narﬂ(ﬂ*)v@%ébroad Bh1f5))/cﬁaﬂ@tﬁaﬁil$rn]\lﬂﬂ£@966ax3 (m, 1H),

20 r (0 p rie
er A0S (520 T, S 2B g PURE S 5 s Ll 1.05-

EI | 21@9(@@, 1&! ,y‘eWD-d\ms(m, Q&l)(BQﬂZrﬁ@ (MO 2AHY) 1.37-EHH; {18, 60 1218-1.32

ol ygy 11 (75 ng, 0.10 nnDI) in
igsogirnbgg 87%%1@%@ ) vvgls-l}added :

dii sopropyl ethylam ne (87 L, 0.50 mmol) and N

acet ea (18 ng, 0.15 mmol). The stirred m xture
.vvas%gn?lé%wéo 70C for | h 15 and then extracted with

et hydynihesisptCompounyl 2048 washed wi th 5% agueous

NaHCO3 (20 rL) and brin (2Q m.). The organjc plgase

was dried over MySOL prated to
crude am not hi azol e as S| I ow solid whic

wi t hout . further purificatpon. 20 Conpoun 201
ester Ela- (0.10 mol s dissgl vedoi
tetraﬁg K\O +1 0.8t nd %ha\fm# and
1.0 N I1tHigm hydrOX| deo % 0.80 ol )°
After stgfqsing at anbient ténperature for 2. 5 t°he
organi ¢ solvents were evH¥orated and the E@s&ltl ng
aqueous rgsidue was diluted with DVSO (1 nl) and
.acetic acfd (0.7 nmL) and the solution injected onto a
Combi - Prep HPLC colum.. 25 The pure fractions were
pool ed and | yophili zed to yi el d the final iyhibitorg
2015@ anor phous yell ow solid (trifluofoac "@1

6

salt® ) % 1H NMR (400 Mz, )*\
and 0. 96 (‘twos H) 1.19 and 1.28 (tvvos
1.24-1.90, (m 2.03 (app q4 Japp

2.20 (s, 33{5

2 2 2.28 (m 1 ?L %
3.83-4.05 (m 2H), 3.93 (s, 3H) 4.'1944. % %'
4.36-4.46 (m 3H), 4.81 (app t, 30 Japp =

5.03-5.07 (two sets of overl,appl ng dd, »—%‘ 5. 16- 5. 24
(two 'sets of overlapping dd, 1H), 5. 38C9 B°'{'Pd422”@tv\o

1I0r Lh'(,e_za |Aci 515 67I'h5 uB&a- F’macld Wwhs pr@p&‘éd@rowter&mtylahﬂne and E11-5
0. 2&& tﬁl% éA]f?.e ?e%‘ésnfﬁ pf ferﬂcr%“ﬁﬂs ées? gl '(‘cﬁxaﬁ"ﬁe '@ﬁ 2 He,

0.2 H, 804 (d, J =9.2 Hz, 0.8H), 8.08 (br. s,lH) '

8. 54!';&3 ¥ Bﬁ e'_Qgﬁ E1§ 28 er Ure%—gé_géld %v%s %Zupgieg wlt% the Pg tPWOfragment
15b as described in Example 11. |

15
Compound 2013: The final inhibitor was prepared from E13-2 by a sequéence of
steps identical to that described in Example 11. The product of the final
saponification was isolated as an amorphous yellow powder (trifluoroacetate salt, 21
mg, 28 %). "H-NMR (400 MHz, DMSO-dg): § 0.91 and 0.96 (two s, 9H), 1.15 and

20 1.21 (two s, 9H), 1.26 (dd, J = 5.0, 9.4 Hz, 0.8H), 1.53 (dd, J = 5.0, 7.8 Hz, 0.8H),
1.58 (dd, J = 4.3, 9.2 Hz, 0.2H), 2.03 (app q4, Japp = 8.8 Hz, 1H), 2.20 (s, 3H), 2.2-
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WD 2004/ 103996 PCT/ CA2004/ 000750 EXAMPLE 12 Synt hesi s

of Conpound 1038 HN--~ ~] ris O OolkNN H~ OH O
wWORM4D39Bompound 1038 5 Using a reacti on sequePCBCA2004/000750

simlar to the one described in the last six steps of

Exanpl e 11, but using carbamate 4c (Exanple 15)

‘instead of urea 11-7, the follow ng carbamate

br onoket one E12-1 was prepared: NN~ O N ~0 N Br ~O\

NS HN~H2NSONNS83q0OO N\ HO~-HH OHOMH

~0[ s ﬁZﬂl) @@W@L@M 34884, 04%9@\9_@{)83 08 aRf 3td66(twos 3H) 4.18-4.20

br onoke

s SH 4 3rd 4 (P Hb ARRDIRBD SnBPR T Hz, B8Hip S5 97w sets of

Ml dvehBpdis@ad, 01@@)@*17!5324”«;3/0 sé@%f @?&%pmg dd, 1H) 5.36 and 5.42 (two
|sopropylth|ourea 89

r ead¥i HntHi KBEOBSO0AES 1“’9»&3@%‘5%41 br;@@ 3"&735 (%41'09@5“7- 0.8H), 7.40

fdPLer§¥€9ai ﬂQ Eonplretese %ks HWH) Oins@(d Uh=99 OszaOtZ 1)y 8.03-8.15 (br.
mat er | al ereactlon m xt ur mbi ent

t enpBr hB0-e.54s) QLHY 889 (sh 02k ‘(233%%5” &%&Zit@@rs%d"i Fm
hydroxi de solution (1 nL) was added. After 15 stirring
at anbi ent terrperature for 12' hours, the reaction

m xtEXAMRLEd4concent r at ed
Synthesis of compound 2018
0 , s —
e - 9 = ﬁw
H H OMe

(o} o} H

15b  E14-3 i

QS ‘ T

>.__

0 N,
E11-5 : _0 Ny l s>—ﬁ
+ Z
. o
XL : i \
NHR >H\NJLN N/} —
- H H O o Nu\ OH
H

10 Compound 2018
E14-2: The urea-P3 acid E14-2 was prepared from E11-5 and amine E14-1 by the

same sequence of reactions as described in Example 11.

E14-3: The urea-P3 acid was coupled with the P1-P2 fragment 15b as described in
15  Example 11.

The final inhibitor was prepared from E14-3 by a sequence of steps identical to that
described on Example 11. The product of the final saponification was isolated as an
amorphous yellow powder (trifluoroacetate salt, 10 mg, 21 %).

20  'H-NMR (400 MHz, DMSO-dg): § 0.74-0.97 (m, 21H), 1.25 (dd, J=5, 9Hz, 1H), 1.47
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to dryness. The residue was dissolved in DMSO (2 nlL)

and the solution was injected onto a Conbi-Prep HPLC
weolowvsoodThe pure fractions were pooled and  PCT/CA2004/000750

| yophilized to yield 9 ng of Conpound 1038 as an

anor phous yel low solid (trifl uoroacetate salt) (15%

yield). 20 'H NWMR (400 MHz, DM5O-d6): 8 12.35 (br s, 1

H, 8.56 and 8.76 (two s, 1 H), 7.72- -75. WO

2004/ 103996 PCT/ CA2004/000750 8.27 (m 2H), 7.23-7.68

it he s Sy A RS gt o, 2
21.1%83;%2’5%%7 %3%% z%%s,a?%@?%? 4;,,1 ;%ﬁ;.g@;qa ggg(; Gggo s, 3H),
sl 4 b7 G a oA B G4 B s 45 epBlY 27 0; B2RR 5.01-
(1:%%2@@95@?;%%%@%%% i aﬁ&(ﬁﬁ%@wﬁe@f Qiegabpisa dd, 1H),
5, /5 S and 54 (el s .g%&@e(n? ), FEELEOMHz, 0.8H), 5.91 (d,
S o S o
e %95,5@,5&%2,29\‘9146%54-892\(%: N gRROBEL (o dh, B8P (Q0.2H), 12.37

and 12.41 (two s, 1H). * obscured by HOD signal.

10 EXAMPLE 15
Permutation library:
Both bromo ketones 18a and 18b were used in a permutation library for the parallel
synthesis of compounds as shown in the following scheme:
R2

1. s=< 8 . 2

1
o L 0 NH ‘ R
L N Br ; s L N=A
= 2- SpeedVac L NS
T 2 . 3- TFAICH,C!, or HCI / Dioxane Ed
' o 4- SpeedVac 12 Z
BocN N o R o- R® L
AN . ‘ .
.@Me 5- B‘XJ\N’H}/OH B'XJ\N)\[(N N
. ’ o H 0o H (0] H 0 R OH
‘ 4X=0 : o” N
18a L%= OMe, L'=Br, 1L2=H 5X = NH o

18b L= OMe, L'=Cl, L?=H
( 6- LiOH / THF, H,0

‘ 7- HPLC Purification
15  Step 1: Formation of the aminothiazole ring

A series of 8-mL vials were disposed-in a reaction block from an ACT496
synthesizer (from Advanced Chemtech). In each vial was added the thio-derivative
(8) of interest (0.0688 mmole), the bromoketone (0.0625 mmoie) and isopropanol
(500 pL). The closed vials were heated at 70°C for 1 h. The solvent was then

20 evaporated using a vacuum centrifuge (SpeedVac) and was co-evaporated with 1,2- .
dichloroethane. The crude products were dried under'high vacuum overnight.

Step 2: Removal of the Boc protecting group
All the vials were treated with 30% TFA in DCM (500 wL) for 1 h. All vials were
o5  transferred on a vacuum centrifuge to remove the volatile material.
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?N~<OH O Conpound 2013 10 Urea Acid E13-1: The urea-P3
acid was prepared fromtert-butylamne and E11-5 by

w0 bw4463¥e6 sequence of reactions as descri bed | PCECARPH/E00750
11. Tripeptide ester E13-2: The urea-P3 acid was
coupled with the P1-P2 fragnent 15b as described in
Exanple 11. 1'5 Conpound 2013: The final inhibitor was
prepared from E13-2 by a sequence of steps identical .
to that described in Exanple 11. The product of the
final ation was isolated as an anor phous
yel | Ster 3R6GUdih rifluoroacetate salt, 21 ng, 28 %.
" H NNRegaDgalwes adoiesdhel 6prregpondiag Carmn@@&mtﬂdw ) and carbamate

.9H) éd]@b Qlk)z@ (gegémbr&g PT’A'EL?g@ @877’5 :%E?Zoﬁéj %354‘7) mgﬁalr{?is%lPEA (0.313

( dd mmcle45@ pL)gmzong @ OGO az.d@l:ae (@pporqmlxturapws:allgwgd to proceed
, 2. 20 (s, 3H), 2.2- -76 WD 2004/ 103996

%/&E%Mﬁ'oowso 2.28 (m 1 H, 2.58 (s, 3H),

3.80-4.04 (m 2H), 3.93 and 3.96 (two s, 3H),

4.18-4.20 (m 2H), 435445(m 3H,, 4.83 (app t,

S
Japp 5.0 Ozl}dtwo etls of /I]éi M /k
overlapm;@@m &%LQ ('I“/I\AgNse NN N
over | appi ng d, 3§ and 5.42 [two br. g, H), s
:66-5.80 (m® 1I—|) 586604(br. m 2H), 7.25 (d, J

9.2. Hz, 0.8H), 7405(d J = 9.2 He, 02H)
4750(brm H, 7.88 (d, J = 9.0 Hz, 0.2

.03-8.15 (br. . 8. 89
. 2H), 12F( d/U\12 42 (tm@i\( (Slﬁ’u\\/fcori
0

Synt hesi s *of co‘?rpom Caih18 I\RO‘UVE L
~ 0 ? ~-N JAMBN - NxN OH + 2HC14°HN H Ove HWOvéd
ON E14-2 0 0. 15b EF14-3

if \ if ' ii
0~ "N” “coH AT NeoH N7 SN ScoH
H . H 2 H 2
4f 4g

4e

O'I

O 0o~

&, )L\f j/JL\f J\f

Co,H COH . CO,H

)Cf

CO,H

4

10  Step 4: Saponification and Purification
All reactions were diluted with 400 gL of DMSO and 200 uL THF. A solution of
500 pL of 2N aq LiIOH (1 mmol) was added to each vial and allowed to proceed

overnight after which time, the mixture was neutralized by the addition of 400 yL of
AcOH. All compounds were purified by semi-prep reversed-phase HPLC (Symmetry
15 column 5 cm x 19 cm, CHsCN / H;0 0.06% TFA gradient).

EXAMPLE 16
The following compounds were prepared using reaction sequences and
methodologies as described in the above examples:
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Oi

Hosn O ONEL1-50i s H 00 NHR) N-HHOH

El14-1 H O 10 Conpound 2018 El14-2: The urea-P3 acid
wioh420386 prepared from EL1-5 and am ne E14- 1P@yCAb®4/000750

same sequence of reactions as described in Exanple 11.

E14-3: The urea-P3 acid was coupled wth the Pl-P2 :

fragnment 15b as described in 15 Exanple 11. The fi nal

i nhi bitor was prepared from E14-3 by a sequence of

steps identical to that described on Exanple 11. The

pr o@%{ Jdinds Fdrh TaBle Baponi fi cati on was i sol at ed as an
anor phous yel | ow powder (trifl uoroacet at % sal t,

ng, .

21 9% . 20 'H NWR (400 Mz, DI\/BOdG}y%?4097

(m 21H), 1.25 (dd, J=5, 9Hz, 1H)

2004/ 103996 PCT/ CA2004/ 0007050 [z ,. 4Hz, 0.2H),
1.53 (dd J=8, bH5Hz,  0.81-1), ap g4, Japp 8Hz,
0.8H),'2.19 (s, 3H) 2.2-2. 259 (s, 3H),

3.31-3.43 (m 1 , 3.93 and 3. 950(tvvos ,
3.98-4.02* (m; 42 4 h . 35-4. 39* (n) 4.82

(app t, Japp=7Hz, O sets of
over | appi ng dd, | : 5. 16 5:23 E s of
overl apping dd, 1 , 5 5.35 aff (two br. s,
H) ,

(d,

5.67-5.79 (m 1H) 587%%@894Hz 0. 8H), 591

J=9. 4Hz, 0.2H), B?m(pd’” Hz, 0.8H), 6.14 (d,

J9(2:h'ﬁ010!(2‘|’00672475 (m 2H), 7.89 (d, J=9.2Hz,

Nlﬁg?@g&a M&ﬁd&%q};ﬁ alo&’ ?g' m ﬁhlre q;f%%me?s ng[érsrotamer

delsgHion; 802, Ry 8583 HpE. Bh(ok sptiay, $:068d h= 9.0 Hz, 1H),
brom_%&o_ﬂ EXANRLELS 8 F(STUHREL ), §:

SR EOR AT Pl 1350 -8 08 8 00 1),

show51-8. 4t1 he, fil), I50ad-59 53@D ¢HE 5. F325.03 (mSt HY, 456324.40 (m, 2H), 4.40-

10

15

20

4.32 (m, 1H), 4.07 (d, J = 8.6 Hz, 1H), 4.04-3.92 (m, 1H), 3.96 (s, 3H), 2.61 (s, 3H),

2.58-2.50 (m, 1H), 2.40 (or s, 2H), 2.31-2.17 (m, 1H), 2.12-1.95 (m, 3H), 1.91-1.76

(m, 2H), 1.71-1.39 (m, 3H), 1.31-1.23 (m, 1H), 1.04 (m, 9H), 0.97 (s, OH).
M.S.(electrospray) : 817.4 (M-H)" 819.5 (M+H)" . Reverse Phase HPLC

" Homogeneity (0.06 % TFA; CH3QN : H:0): 99 % ‘ ’

O : |
NN TN YN Y
H o § M__OH
0 N
H o

Compound 1030
Compound 1030:
'H NMR (400 MHz, DMSO-d): ca, 85:15 mixture of rotamers, major rotamer
description; & 8.56 (s, 1H), 8.14 (d, J = 9.0 Hz, 1H), 8.00-7.78 (m, 1H), 7.73-7.56 (m,
1H), 7.52 (s, 1H), 7.37 (d, J = 9.2 Hz, 1H), 6.97 (d, J = 8.6 Hz, 1H), 5.78-5.65 (m,
1H), 5.52-5.45 (m, 1H), 5.23-5.15 (m, 1H), 5.13-5.03 (m, 1H), 4.58-4.50 (m, 1H),
4.50-4.42 (m, 1H), 4.39-4.31 (m, 1H), 4.10-4.03 (m, 1H), 4.01 (s, 3H), 3.99-3.70 (m,
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LO L ONH NB~ 2- SpeedVac L L NN S Lzi i 3-

TFA/ CH2CI 2 or HCl 1 Dioxane O 4- SpeedvVac L2 i BOCK o
WOR00DI1039R3 ,. Me 5. B. X~NOH B. X11IN N O H O H CPEI/CAR04/000750

OH"lIly 4X=OOHO 18a L= Owe, L'= Br, L2= H 5X=NH

18b L= "0Owe, L1=C, L2= H6- LiOHI| THF, H2O 7- HPLC

Purification 15 Step 1: Formation of the

am not hiazole ring A series of 8-nL vials were

di sposed |n a react| on bl ock from an ACT496

synt hgsi %é@%gﬁ @efbfql s (n r‘ll—Sa‘ggo‘(’)l'(;:gS(rr‘{@?-l ), 1.34-1.23

- added t erl vativ r'est

mol efm, 2Pﬂ1)e1€|6dhb%ek-oﬁé l(WC) 6(1752@9616%@@) and i sopr opanol
(:500 g/fé eldbtfos Ete@zeéw - WBf163 ?’ a1 éQQIJH}f adls (MH+2)".

The s nt wa apor at vacu

cent r Revgfee Fhpee P4E) H@mqgemsty &Q)O@\/aEBAa@t*&CN\A Hho)l 28 %
di ghl oroet hane. The crude' products were dried under
hi gh vacuum overni ght. Step 2:' Renoval of the Boc
protecting group Al the vials were treated’jgth 30%
TFA in DCM (500 pL) for I h. Al vials wet

transferred on a vacuumcentrifuge/to r
vol atile material. -78 WO 2004+9
PCT/ CA2004/ 000750 Step 3: Coupl i each vial was

‘added the correspondi ng carbamate (2 to 21g) and
carbamate acid (4b to (@% jol e), HATU
I

e the

(0.0875 nmol e, 33.27 ~.mol e, 55
taL) in 500 tiL of DVSO and t e rpea Kt ure was
all owed to proceed 5 overnight. 09S HH HZN1\ NAQJ\

H2ZN \N L H2N N HZNAHL 2NHHH8d 8e Sf 8g Sc
Compound 1015

Compound 1015:
'H NMR (400 MHz, DMSO-de): ca, 85:15 mixture of rotamers, maijor rotamer
~ description; § 12.32 (br s, 1H), 8.57 (s, 1H), 8.15-8.03 (m, 1H‘), 8.04 (d,J = 9.2‘Hz,

10 1H), 7.47-7.37 (m, 1H), 7.29 (d, J = 8.8 Hz, 1H), 7.03 (d, J = 8.6 Hz, 1H), 5.78-5.65
(m, 1H), 5.45-5.38 (m, 1H), 5.23-5.14 (m, 1H), 5.09-5.02 (m, 1H), 4.72-4.62 (m, 1H),
4.46-4.32 (m, 2H), 4.16-4.08 (m, 1H),‘4.‘03-3.90 (m, 1H), 3.94 (s, 3H), 2.60 (s, 3H),
2.30-2.19 (m, 1H), 2.20 (s,.3H), 2.06-1.97 (m, 1H), 1.81-1.21 (m, '11H), 0.97 (s, OH).
M.S.(electrospray) : 775.4 (M-H) 777.5 (M+H)" . Reverse Phase HPLC

15 Homogeneity (0.06 % TFA; CH;CN : H20) : 99 %

0 &
H 0 o OH
0 lrjll S

Compound 1024
'+ Compound 1024:
'H NMR (400 MHz, DMSO-ds): ca, 85:15 mixture of rotamers, major rotamer
20 description; § 12.31 (s, 1H), 8.55 (s, 1H), 8.20-8.05 (m, 1H), 8.03 (d, J = 9.2 Hz, 1H),
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O i O3,/ AFCOXCOZHONCXHOOHOGCOZH HH
4b 4c 0 4d 0 H COZH N COZH O-N C.ZH H H 4e 0 49
WO20MDIIAO H COZH O H COZ H 4h 4i 4] ~, F PE/HAGOHDO750

10 Step 4: Saponification and Purification A
reactions were diluted with 400 pL of DVMSO and 200 pL
THE A solution of 500 tiL of 2N ag LiOH (1 nmol) was
added to each vial and allowed to proceed overnight
after which time, the mxture was neutralized by the

addvfswu@ {mA19, Pksqd, J A8 @z AlH) ﬁgﬁw@lmd@ AY8s, eIH) 5. 79-5 66 (m,

purlfled rep reversed

col Bk 554%%149( o Bhp 2B ER(T. m%sm%@%m e 4d77e%§§5 (™, 8H),
ExARSEL 63118, ebqé 3?4’)/' ﬂesmwwnﬂ% z\ae@ :m &ﬁemdz gslm (m, 1H),
reaction sequence odol ogi e

| bed
t he2diol88 éﬁaﬂ*@l é§7 A %(m \/%‘)23)@21711%%6961 H) 1.04 (s, &), 1.00 (s, H).

A ECT N@%&Qé&&%&%&%o@ rco)m@odm f4 @mﬁgbl@v&s@ PHANe Hif) AN

npound
Homogenelty (0.08 % TFA; CHsCN': H,0O): 98 %

:o‘
SR \
o™ N “E@
0 N |
N
‘ S

. Compound 1001
Compound 1001: :

10 'H NMR (400 MHz, DMSO-ds): ca, 7:3 mixture of rotamers, malor rotamer
description; § 8.01 (brs, 1H), 7.92 (s, 1H), 7.90-7.77 (m, 2H), 7.70 (br s, 1H), 7.31
(d,J=9.4 Hz, 1.H), 6.72 (d, J = 8.8 Hz, 1H), 6.28-6.10 (m, 1H), 5.53-5.33 (m, 1H),
5.03-5.92 (m, 1H), 4.85-4.71 (m, 1H), 4.49-4.40 (m, 1H), 4.19-4.02 (m, 3H), 4.03 (s, .
3H), 3.93 (s, 3H), 2.82-2.45 (m, 3H), 2.36-2.23 (m, 1H), 1.90-1.79 (m, 1H), 1.34 (m,

15 9H), 1.37-1.14 (m, 2H), 1.03 (s, 9H), 0.98 (s, OH).
M.S.(electrospray) : 835.4 (M-H)" 837.3 (M+H)" . Reverse Phase HPLC
Homogeneity (0.06 % TFA; CH3CN : H,0) : 99 %

HN’A
| N¢<S .
~N Ny
-
o
SN ‘
° N N? @H
. O A n"
H o

Compound 1011
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Compound 1006: 'H NWR (400 MHz, DMSO-d6): ca, 85:15
m xture of rotanmers, nmajor rotaner 5 description; 8

wd 200310306 S, 1 H, 856 (s, 1 H, 8.14 (br s,Pdar/En2004/000750

10

15

20

8.06 (d, 3 =9.0H, 1H, 7.47 (brs, 1H, 7.34 (d,
3=90H, 1 H) 7.11 (d, J = 8.4 Hz, 1 H), 5.79-5.66.
(m 1 H, 5.51-541 (m 1 H), 524-5.15 (m 1 H),
.11-5.03 (m 1 H), 4.53-4.40 (m 2H), 4.40- 4.32 (m
, 4.07 (d, J =86 H, 1H, 404392 (m 1H),
2.61 (s, 3H), .2.58.2.50 (m 1 H), 2.40
b?gg %5!3&%3131 2.17 (m 1 H), 2.12-1.95 (m 3H),
S1LNMRr@00 1HZ,IRMIOYds): 1ca7 85:153eixiurg of3pjamers.amajer ptamer

widestbtony 585 B 1A ool T RS, £0 (gl 14 He 1), 740

Retie), 389Rbats), ARG, He ®ulydneiH)y6.00 (@6) 28 Bidz, 1EH3ERE-5.64 (m,

2, s B B2 R RS (s 70 th e,

MHEAS BN H), 4.49-488L (b5 1) . 04-8.93f (ny, AHnB8&3. 7261 H), 2.75 (s,

o0 ST ) Bod gyt b 18 oy o2

7. 68, (08), 1L26l(br &7 J376.6dHz, 6H): 0R72(sHeH). 1 H), 6.97 (d, J =

8. ( 5.

s B fiadrofhran}: 12009 Pops e Rverfpbe pLE.
1 Hpmogénelty50-06 %4 T FANCHICKE H2@) 3% % 31 (m 1 H),
4.10-4.03 (m 1 H, 4.01 (s, 3H), 3.99-3.70 (m -80
WO 2004/ 103996 PCT/ CA2004/ 000750 under H2O, 2H),
2.34-2.23 (m 1 H), 2.07-1.98 (m 1 H), 1°70137(m
9H), 1.34-1.23 (m 2H), 1.26 (br d, JHE Hz 6H) ,
0.96 (s, 9H). M S. (el ectrospra . 8 9‘<§M 841. 3
(M H+2)" 841.3 (MH) + 843. 3% verse Phase
HPLC Honpgeneity (0.06 % TFA; H20): 98 %5 0

HN #' \ )
j)l\ R
oy ”2 S on
o} o
o H S

Compound 1023

5
1
3.
(
1.

Compound 1023:

'"H NMR (400 MHz, DMSO-dg): ca, 85:15 mixture of rotamers, maijor rotamer
description; & 12.36 (s, 1H), 8.55 (s, 1H), 8.09-7.97 (m, 2H), 7.42 (br s, 1H), 7.29 (d,
J=9.2 Hz, 1H), 6.99 (d, J = 8.6 Hz, 1H), 5.79-5.66 (m, 1H), 5.45-5.38 (m, 1H), 5.23-
5.15 (m, 1H),5.09-5.02 (m, 1H), 4.75-4.66 (m, 1H), 4.47-4.31 (m, 2H), 4.16-4.09 (m,
1H), 4.03-3.91 (m, 1H), 3.94 (s, 3H), 3.29-3.18 (m, 2H), 2.60-2.43 (m, 1H), 2.30-2.18
(m, 1H), 2.20 (s, 3H), 2.07-1.97 (m, 1H), 1.81-1.33 (m, 9H), 1.31-1.23 (m, 1H), 1.18
(t, J = 7.3 Hz, 3H), 0.97 (s, 9H).

M.S.(electrospray) : 789.3 (M-H) 791.4 (M+H)" . Reverse Phase HPLC
Homogeneity (0.06 % TFA; CHzCN : H,O) : 98 %
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N<iONSO OOKkNNHON 6 H O Conpound 1015
Conpound 1015: "H NWMR (400 MHz, DMSO-d6): ca, 85:15

woreootae®9of rotaners, nmjor rotamer descri ptiBCT/C52004/000750

10

15

20 -

12.32 (br s, 1 H), 8.57 (s, 1 H), 8.15-8.03 (m 1 H),
8.04 (d, J =9.2 Hz, 101 H), 7.47-7.37 (m 1 H),
29(d J=88H, 1H, 7.03(d, J =8.6H, 1H,

>
5.78-5.65 (m 1 H), 5.45-5.38 (m 1 H), 5.23-5.14 (m
1 H, 5.00-5.02 (m 1 H), 4.72-4.62 (m 1 H),
4.46-4.32 (m 2H), 4.16-4.08 (m 1 H, 403-3.90 (m 1
H, 3.94 (s, 3H), 2.60 (s, 3H), 2.30- /fg(m 1H,

2.20 (s,, 3H), 2.06-1.97 (m 1)H), 1N 1.21 (m 11
H, 0.97 (s, 9H. MS. (ebel Pay) 775.4 (MH)"
777.5 (MtH) +. Reverse Phas Honogeneity (0.06

% TFA;, CH3CN : H20) : 99 %0 HNCo NO OFOt'NNH

N~ OH OHO Conpo 102 und 1024: 'H NMR (400
MHz, DMBO-d6): ca, S f aners, nmajor
rotanmer 20 description; 81. H 8.55 (s, 1
H, 8.20-8.05 (m 1 H), 803((91.{- .2 Hz, 1 H,

-81 WO 2004/ 103996 PCT/ CA2004/ 000750 7. 54 7.40 (m 1

H, 7.38 (d, J = 8.6 Hz,Comppund1@38 (§ 5 = 9.4 Hz, 1

H) oﬁrp%ﬂhéﬁ@s(m 1H)), 5 49.5.41 (m 1 H), 5.23-5.15

(rq IQ 02 4.77-3.85 (m 8
H NM (400 MHz DMSO- dm) ca, 85:15 mixture of rotamers, major rotamer
description; 8 12.36 (s, 1H), 8.53 (s, 1H), 8.05 (s, 1H), 7.98 (d, J = 9.0 Hz, 1H), 7.46
(s, 1H), 7.20 (d, J = 9.0 Hz, 1H), 7.04 (d, J = 8.4 Hz, 1H), 5.80-5.65 (m, 1H), 5.44~ -
5.37 (m, 1H), 5.24-5.14 (m, 1H), 5.10-5.01 (m, 1H), 4.85-4.76 (m, 1H), 4.45-4.34 (m,
2H), 4.21-4.10 (m, 1H), 4.04-3.89 (m, 1H), 2.62 (s, 3H), 2.58-2.47 (m, 1H), 2.28-2.18
(m, 1H), 2.20 (s, 3H), 2.06-1.96 (m, 1H), 1.81-1.38 (m, 9H), 1.39 (s, 9H), 1.29-1.22
(m, 1H), 0.99 (s, 9H).
M.S.(electrospray) : 817.4 (M-H) 819.4 (M+H)" . Reverse Phase HPLC
Homogeneity (0.06 % TFA; CH3CN : Hz0) : 98 %

#o.
Or i §
i ”E@H
O 2~y
H o

Compound 1037
Compound 1037:
"H NMR (400 MHz, DMSO-dg): ca, 85:15 mixture of rotamers, major rotamer
description; & 12.29 (s, 1H), 8.54 (s, 1H), 8.19-8.01 (m, 1H), 8.04 (d, J = 9.0 Hz, 1H),
7.44 (s, 1H), 7.25 (d, J = 9.2 Hz, 1H), 6.79 (d, J = 8.4 Hz, 1H), 5.78-5.65 (m, 1H),
5.47-5.37 (m, 1H), 5.22-5.13 (m, 1H), 5.08-5.02 (m,- 1H), 4.45-4.33 (m, 2H), 4.13-
4.06 (m, 1H), 3.98-3.90 (m, 1H), 3.92 (s, 3H), 2.59 (s, 3H), 2.56-2.46 (m, 1H), 2.41-
2.36 (m, 2H), 2.28-2.18 (m, 1H), 2.05-1.96 (m, 1H), 1.93-1.43 (m, 9H), 1.33 (br s,
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3.95 (s, 3H), 2.60. (s, 3H), 2.58-2.47 (m 1 H),
2.43-2.36 (m 2H), 2.31-2.20 (m 1 H), 2.07-1.98 (m

wazaed103p967-1.51 (m 1 H), 1.31-1.23 (m 1 H),PdAT/0A2008/000750

10

15

20

9H), 1.00 (s, 9H). 5 M S.(electrospray) : 809.4 (MH)"
811.4 (MtH)'. Reverse Phase HPLC Honogeneity (0.06 %
TFA;, CH3CN : H20): 98 %0 NON% S ONOO Ilul N
N\ ~-OHON~ OH OHO Conpound 1001 Conpound

1001: 10 'H NWR (400 Mz, DMSO-d6): ca, 7:3 mxture of

rcawyrrwsn TBrOr1H)01. ameg QI-QG@QT(sPtQ n; 8 8.01 (br s, |
H)M Sﬂe%ftfg%aybl&f@ W'g “Hy | 817ﬁ)(m+ﬁ)7ﬁ%V&rSSJPhaS§ 'éph-ﬁ 1

AABH.Ci s m 1 5.03-5. 92
(H)Horﬁeg?ﬁ)?r’eﬁ{l«g%d’fgl 2@%4?4%?@)4@}9%4 40 (H)m 1H),

4.19-4.02 (m 3H), 4.03 (s, 3H), 3.93 (s, 3H)),
2.82-2.45 (m 3H), 2.36-2.23 (m 1 H), 1090-1.79 (m 1
H, 1.34 (m 15 9H), 137114(m 2H)N 3 (s, 9H),
0.98 (s, 9H. MS. (el ectrospray) 835, 4 4 (MH" 837.3
(MrH) 4. Reverse Phase HPLCO ' (0.06 % TFA:
CH3CN : H2O) : 99 % HN-~ \N\SOOO'INN

\ Hfl H OH
O\J\X(Q@

Compound 1051
Compound 1051:
1H NMR (400 MHz, DMSO-ds): ca, 85:15 mixture of rotamers, maijor rotamer
description; 8 12.35 (s, 1H), 8.54 (s, 1H),'8.03 (s, 1H), 7.92 (d, J = 9.2 Hz, 1H), 7.47
(s, 1H), 7.38 (t, J = 8.3 Hz, 1H), 6.98 (d, J = 8.7 Hz, 1H), 5.78-5.65 (m, 1H), 5.47-
5.38 (m, 1H), 5.23-5.13 (m, 1H), 5.09-5.00 (m, 1H), 4.69-4.60 (m, 1H), 4.48-4.30 (m,
2H), 4.14-3.90 (m, 2H), 3.98 (s, 3H), 2.60-2.39 (m, 3H), 2.30-2.20 (m, 1H), 2.06-1.97
(m, 1H), 1.80-1.37 (m, 8H), 1.37-1.20 (m, 2H), 1.12 (t, J = 7.5 Hz, 3H), 0.96 (s, OH).
M.S.(eleétrospray) : 793.3 (M-H) 795.3 (M+H)" . Reverse Phase HPLC -
Homogeneity (0.06 % TFA; CH3;CN : H,0) : 98 %

o]
HN’ZLO/
Cl N¢<S
0 Noo X

Y
SH BT
00 NS
H o

Compound 1053
Compound 1053:
1H_NMR (400 MHz, DMSO~d6): ca, 85:15 mixture of rotamers, major rotamer
description; 8 12.06 (br s, 1H), 8.55 (s, 1H), 8.12 (d, J = 9.2 Hz, 1H), 8.05 (s, 1H),
7.46 (m, 1H), 7.39 (d, J = 9.3 Hz, 1H), 6.98 (d, J = 8.6 Hz, 1H), 5.78-5.66 (m, 1H),
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Conpound 1011 -82 WD 2004/103996 PCT/ CA2004/ 000750
Conpound 1011: "H NWMR (400 MHz, DMSO-d6): ca, 85:15

woreootae®9of rotaners, nmjor rotamer descri ptiBCT/CA2004/000750

10

15

8.53 (s, | H, 7.92 (d, J =8.8 Hz, 1 H, 7.69 (d, J =
7.4 Hz, | H, 7.46 (s, 1H), 7.39 (s, 1 H, 7.25 (d,
.=9.0H, 1 H, 6.99(d, J =8.8H, 1H, 5 79-5.64
m 5 1 H, 544533(m1H),523513(m1H)

5.10-5.00 (m 1 H), 4.81-4.70 (m 1 H), 4.45-4.27 (m

2'?944l§g|§%mz1% 5(é§ 5. Jr%@ 1@) é0935 8%@0”1 H)14'é>5~4 3 gﬁ ﬁ4)72 49-
H.32(r2.92tD), 4712(41"@5 (n,HH), 2005, ﬁHQﬁ o9r3- (FH), 1Hi %@gﬁ QN) 2.60-

M@s“%m 1) %?33(?{ (i 1,2 ZgP- 1%7::{@ 1@@')01 8@4%77 A)(T?‘ 8H9H).37-1.22 (m,

Rerr 686k HPLC 10 Hombgenei ty (O. 06 % TFA; CH3CN

i g6 oty 8% 5. @@ e ©
DN‘B@@E&)ﬂeItEéQ 06 %: TFEA; rﬁw eH&d) :19t%nmers, nmmj or rotaner

15 description; 8 12.36 (s, 1 H), 855(3, 1 H,
8.09-7.97 (m 2H), 7.42 (br s, 1 H), 729 (d, J =29.2

-~

Hz, 1 H, 6.99 (d, J =8.6 Hz, 1 H, -5.66 (m 1
H), 5.45-5.38 (m 1 H), 5.23- 515( , 5.09-5.02
(m 1 H, 4.75-4.66 (m- 1 Hz) MN3% (m 2H),
4.16-4.09 (m 1 H), 4.03-3: , 3.94 (s, 3H),
3.29-3.18 (m 2H), 2.60-2.43 2.30-2.18 (m
1 H, 2.20 (s, 3H), 207197(m01H) 1.81-1.33 (m
9H), .1.31-1.23 (m d: , ol. = 7.3 Hz, 3H),
0.97 (s, 9H). MS( (MH)- 791. 4
(M+tH) +. Reverse Phase HPLGCI n (O. 06 % TFA;

CH3CN : H20): 98 %
Compound 1027

Compound 1027:
"HNMR(400MHz, DMSO-ds): & 8.58 (s, 1H), 8.06 (d, J= 9Hz, 1H), 7.91, 7.89 ( Zs,
1H), 7.57 (brs, 1H), 7.40,7.38 (2s, 1H), 7.25 (d, J=9Hz, 1H), 5.57-5.68 (m, 1H), 5.55
(brs, 1H), 5.20 (d, J=16Hz, 1H), 5.06 (d, J= 11Hz, 1H)), 4.69 (brs, 1H), 4.47 (t, J=
OHz, 1H), 4.30-4.35 (m, 1H), 4.08 (d, J= 9Hz, 2H), 4.05-3.96 (m, 2H), 3.97 (s,3H),
3.66-3.40 (m, 8H), 2.56 (s, 3H), 2.35-2.25 (m, 1H), 2.08-1.98 (m, 1H), 1.60-1.50 (m,
2H), 1.28,1.26 (2s, 6H), 0.97 (s, OH).
EIMS: (M+H) =779.3, (M-H) =777.3
Reverse Phase HPLC Homogeneity (0.06 % TFA; CHsCN : Hx0) : 99%.

O X :
o ”2@.4
O ,7~n"
H 0o

Compound 1041
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- 83 WD 2004/ 103996 PCT/ CA2004/000750 O H\W N O OO

~k ) NHOH OHO Conpound 1033 Conpound 1033: 'H
WORMR4(600 MHz, DVSO d6): ca, 85:15 m xture of PCL/ane103/000750

maj or rotanmer description; 6 12.36 (s, 1 H), 8.53 (s,

1 H, 805 (s, 1 H, 7.98 (d, J =9.0 Hz, 1 H), 7.46

5(s, 1 H, 7.20 (d, J =9.0 Hz, 1 H, 7.04 (d, J =

8.4 Hz, 1 H, 580-5.65 (m 1 H), 544537 (m 1 H),

5.24-5.14 (m 1 H), 5.10-5.01 (m 1 H), 4.85-4.76 (m

1 Ghpmpoung 19484 (m 2H), 4.21-4.10 (m 1 H),

4. %gNgl @Oé HQ‘P_I?I_EO )6208( 5: 1§§ﬂ| tu!?e é’&gt%mfgs r_r?é| oftro t%sger
1. @esclipRfh; 62 BHpr s, 11HH 8. (SS(S gH)),,s 15-8921(m2 A H).(&94 td, M= 9.0 Hz,
( b 7
81%4%%&%“1?@4)%?9 (g’hase ‘ﬂé’géﬁg—%gggéﬁjel ?(8’\%%015% %/8 -5.66
5 IIF(m 1ERBENG-5.32@),: 1HD 85.98-6.14HM, MHY$5.09-002 (M, §H),@. T-46RKm, 1H),
. 7 d Y/
N0k D) g TP BT /EATRON 0 o 3,
r 02.88%¥40 (nmegHyr 2.80L2:80e(m, 1H), 2.07-1.97 (m, 1H), 1.80-1.21 (m, 11H), 1.13 (t,
J =7.5 Hz, 3H), 0.97 (s, 9H).
M.S.(electrospray) : 789.4 (M-H) 791.4 (M+H)" . Reverse Phase HPLC
10  Homogeneity (0.06 % TFA; CH;CN : H.O) : 98 %.

N -

\\0
S \
o ”2 o
. lo) o N\\\
H o

Compound 1026
Compound 1026:
"H NMR (400 MHz, DMSO-dg): ca, 85:15 mixture of rotamers, major rotame
15  description; § 12.30 (s, 1H), 8.56 (s, 1H), 8.09 (br s, 1H), 8.02 (d, J =9.0 Hz, 1H),
7.44 (brs, 1H), 7.32 (d, J = 9.2 Hz, 1H), 7.24 (d,. J = 8.6 Hz, 1H), 5.78-5.66 (m, 1H),
5.47-5.39 (m, 1H), 5.23-5.15 (m, 1H), 5.10-5.03 (m, 1H), 4.80-4.72 (m, 1H), 4.49-
4.41 (m, 1H), 4.37-4.29 (m, 1H), 4.15-4.08 (m, 1H), 4.05-3.95 (m, 1H), 3.95 (s, 3H),
3.80-3.51 (m, under H20, 4H), 2.60 (s, 3H), 2.57-2.48 (m, 1H), 2.41-2.37 (m, 2H),
20 2.31-2.21 (m, 1H), 2.07-1.98 (m, 1H), 1.95-1.83 (m, 1H), 1.62-1.46 (m, 2H), 1.31-
1.22 (m, 1H), 1.04 (s, 9H), 0.97 (s, 9H). M.S.(electrospray) : 833.3 (M-H)" 835.4
(M+H)*. Reverse Phase HPLC Homogeneity (0.06 % TFA; CHsCN : H20) : 99 %
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description; 6 12.29 (s, 1 H, 8.54 (s, 1 H),
8.19-8.01 (m 1 H), 804 (d, J =9.0 Hz, 1 H, 7.44
W@ 2004103%¢ 7.25 (d, J = 9.2 Hz, 1 H), 6.79 (d,PCOI/€A304/000750
Hz, 1 H), 5.78-5.65 ( 1 H, 547-5.37 (m 1 H,
522513(m 1 H, 508502 (m 1H, 4.45-4.33 (m
2H), 4.13- 4.06 (m 1 H), 3.98-3.90 (m 1 H), 3.92 (s,
3H), 2.59 (s, 3H), 2.56-2.46 (m 1 H), 2.41 20 2.36
(m 2H), 2.28-2.18 (m 1 H, 2.05-1.96 (m 1 H),
1.93-1.43 (m 9H), 1.33 (br s, -84 W002004/103996
PCT/ CA2004/ 000750 3H), 1.29-1.22 (pm 1.03 (s,
9H), 0.97 (s, 9H). MS(eIec ; 845.5 (MH)-
847.5 (M+H) +. Reverse Phe HP geneity (0.06 %
TFA; CH3CN : H20):96%0 FN&S-ON O nO
ONNHOH O 5 Corrpound 10 Conmpound 1051: 1H NWR

(400 Mz, DI\/BOd 15 xture of rotaners,
maj or rotamer |p |o 2 (s 1 H, 8.54 (s,
J —_—

1 H,' 8.03 (s, 1 %Hsz 1 H, 7.47
(s, 1H),738(t 6.98 (d, J = 8.7
Hz, 1 H), 5.78-5 65(m1 ,547°10538(m1H),
5 23-5.13 (rrm 1 H), cobm}ouadOm2em 1 H), 4.69-4. 60

4.30 (m 2H), 4.14-3.90 oH), 3.98
n&°'§P§?‘“‘é4%§2 39 (m 3H)H)2 30- 2. 20 (m(ml H)H)
2. "0ONIMRI400 (vmz DN)SO HeBQal8R75 Mixtu@H)f rotaneTs, mAdr rotamer

fﬂ%—eéléé %6% &?;@)W) 8,5%, (s3 1%2}_&3 %3955(5@ 2?@161%@3 1H), 7.29 (d,

5 ReyengeHyhapes.bbl&: &bmwamw 1958 (P, TRA,5.LH3GK (m, 1H), 5.24-
H20): 98 %- 15 O H N ? cé %
5.15 (m, 1H), 5.09-5.02 (m, 1H) 75- 7z>|n ’frH) 4.43-4.32 (m, 2H), 4.16-3.95 (m,
2H), 3.94 (s, 3H), 3.29-3.18 (m, 2H), 2.59-2.48 (m, 1H), 2.34-2.20 (m, 3H), 2.06-1.98
(m, 1H), 1.81-1.16 (m, 19H), 1.18 (t, J = 7.2 Hz, 3H), 0.97 (s, OH).
M.S.(electrospray) : 857.4 (M-H) 859.5 (M+H)*. Reverse Phase HPLC

10  Homogeneity (0.06 % TFA; CHsCN : H20) : 98 %

0O
e

| S _
O X ‘
o™N ”i @H
0 (2N
H o

A Compound 1046
Compound 1046:
'H NMR (400 MHz, DMSO-dg): ca, 85:15 mixture of rotamers, major rotamer
15  description; § 11.91 (br s, 1H), 8.56 (s, 1H), 8.08 (br s, 1H), 8.04 (d, J = 9.2 Hz, 1H),
7.43 (s, 1H), 7.30 (d, J = 9.0 Hz, 1H), 6.99 (d, J = 8.8 Hz, 1H), 5.78-5.66 (m, 1H),
5.46-5.38 (m, 1H), 5.23-5.15 (m, 1H), 5.09-5.03 (m, 1H), 5.03-4.93 (m, 1H), 4.71-
4.62 (m, 1H), 4.47-4.32 (m, 2H), 4.15-4.08 (m, 1H), 4.05-3.95 (m, 1H), 3.94 (s, 3H),
2.59 (s, 3H), 2.58-2.47 (m, 1H), 2.31-2.20 (m, 1H), 2.07-1,97 (m, 1H), 1.81-1.22 (m,
20  10H), 1.29 (d, J = 6.3 Hz, 6H), 0.97 (s, 9H).
| -88 -



OO Ok NNHOH OH O Conmpound 1053 Conmpound 1053:
"H NWVR (400 MHz, DMSO-d6): ca, 85:15 m xture of

WO oi0afre39%q maj or rotaner description; 8 12. 06PCTCAS004/200750

10

15

20

H, 855 (s, 1 H, 812 (d, J =9.2 Hz, 1 H), 8.05 (s,
1H, 207.46 (m 1 H), 7.39.(d, J =9.3 Hz, 1 H,
6.98 (d, J =86 Hz, 1 H, 5.78-5.66 (m 1 H, -85W
2004/ 103996 PCT/ CA2004/ 000750 5. 44- 5. 38 (m 1 H,
5.23-5.15 (m 1 H), 5.09-5.02 (m 1 H), 4.65-4.52 (m
3 S,
SMH)S @éggg%p %’f ?1& m(lvﬂh*} 8&1 l%M4H§>'5 R@Oérsé P'H%asez 1412651@:( Sn
1 H@mogzenstty@%%(TﬁA PHH)CN zH.@z) f} S% (m 1 H) ,
1.81-1.37 (m 8H), 1.37-1.22 (m 2H), 0.96 (s, 9H). 5
MS. (electrospray) : 811.1 (MH" 813.2 (MtH) + .
Reverse Phase HPLC Honobgeneity (0,06 % A, CH3CN
H20): 96 % HN 10 Ns O O-~ONNH H O
Conmpound 1027 Conpound 1027 1 OMVHz,
DVMSO-d6): 6 8.58 (s, 1H), 8° O9Hz, 1H), 7.91,
7.89 (2s, 1 H), 757(brs 1 .40738(23, 1 H),
7.25 (d, J=9Hz, 557568 1 H, 555 (brs,
1H),520(d J16 1o (d, J= 11 Hz, 1 H)),
4.69 (brs, 1 @% % , 430435(m
1 H, 4.08 (d J= 9Hz, 2I—|)|'I 4 0 Hn 2H), 3.97
gs,slil) 366340(m 8H), 2. 2.35-2.25

H), 2.08-1.98 (m Com'_Rdund ‘%)361 50 (m
Compound 1036:
"H NMR (400 MHz, DMSO-dg): ca, 85:15 mixture of rotamers, major rotamer
description; § 12.35 (s, 1H), 8.53 (s, 1H), 8.12-7.98 (m, 2H), 7.41 (s, 1H), 7.24 (d, J
= 9.2 Hz, 1H), 6.79 (d, J = 8.4 Hz, 1H), 5.78-5.64 (m, 1H), 5.44-5.34 (m, 1H), 5.22-
5.13 (m, 1H), 5.08-5.01 (m, 1H), 4.46-4.33 (m, 2H), 4.15-4.06 (m, 1H), 4.04-3.95 (m,
1H), 3.92 (s, 3H), 2.59 (s, 3H), 2.57-2.47 (m, 1H), 2.28-2.17 (m, 1H), 2.19 (s, 3H),
2.06-1.96 (m, 1H), 1.94-1.77 (m, 2H), 1.72-1.43 (m, 7H), 1.34 (s, 3H), 1.29-1.21 (m,
1H), 0.97 (s, 9H).
M.S.(electrospray) : 789.4 (M-H)" 791.4 (M+H)". Reverse Phase HPLC
Homogeneity (0.06 % TFA; CHsCN : H;0) : 95 %

:0
O ‘
oy NQ@H
O 2~y
H o

Compound 1056
Compound 1056:
'H NMR (400 MHz, DMSO-de): ca, 85:15 mixture of rotamers, major rotamer
description; § 12.35 (s, 1H), 8.55 (s, 1H), 8.17 (d, J = 9.2 Hz, 1H), 8.05 (s, 1H), 7.47
(s, 1H), 7.35 (d, J = 9.4 Hz, 1H), 6.98 (d, J= 8.6 Hz, 1H), 5.78-5.66 (m, 1H), 5.46-
-89 -



15 2H), 1.28,1.26 (2s, 6H), 0.97 (s, 9H). EIMS: (MHH)
= 779.3, (MH = 777.3 Reverse Phase HPLC Honogeneity

W@ 20086039 FA;, CH3CN : H20 : 99% 0 HN& N % PEIICA2044/000750

5

10

15

20

S O O0OOt, NN\ HOH., OHO Conmpound 1041 -86
WD 2004/ 103996 PCT/ CA2004/ 000750 Conpound 1041: 'H

NVR (400 WHz, DVSO-d6): ca, 85:15 m xture of rotaners,
maj.or rotamer description; 5 12.33 (br s, 1 H), 8.55
(s, 1 H, 8.15-8.02 (m 1 H), 804 (d, J =09.0H, 1

H)54ES (14191% %82:4@15%mHiH) %o%% 6@'(m31|=r 26%4‘36(n1r ), 4.49-4.34 (m,

: awé@swm,lunq)er HgGo b 401 (sm%Ha 21450- 5'¢v. Ehbzﬂ@fﬁ% (m,
411 %1)51)_ 24327:124(@2“&&037 198 gm41+4)71%131237(m1 g?rg)q 36-1. 16}_6m 3H),
2.886(s, 9*1%9 93 (tstg-‘EH403Fd)rn 2H) 2. 30 2.20 (m 1H,

2. gﬁs %el@c?tro(smagjl . 1 éMiiSQ 5731 (M)t 1REersd Phasd HpLC) =

& %N MS. (el gzctrospray) : 789.4
( MEPnogeneity 40 ORIATEA; B @z@ha%% HPLC 10
Honbgeneity (0.06 % TFA;, CH3CN : H20): 98 % 0O HN N
--<i0O\ SO OONN ~HOO

\l

0
S ‘
o "?@
O ,7N"
H o

Compound 1181

Compound 1181:
"H NMR (400 MHz, DMSO-ds): § 8.57 (s, 1H), 8.2-7.96 (m, 1H), 7.88-7.70 (m, 2H),
7.62-7.35 (m, 2H), 7.02 (d, J = 7.2 Hz, 1H), 5.78-5.65 (m, 1H), 5.65-5.55 (m, 1H),
5.19 (d, J = 17.2 Hz, 1H), 5.065 (d, J = 11.9 Hz, 1H), 4.63-4.52 (m, 1H), 4.50-4.40
(m, 1H), 4.13-4.08 (m, 2H), 4.06 (s, 3H), 3.98 (bd, J = 10 Hz, 1H), 3.92-3.80 (m, 1H),
2.62-2.53 (m, 1H), 2.38-2.27 (m, 1H), 2.02 (dd, J = 8.6, 8.6 Hz, 1H), 1.69-1.52 (m,
6H), 1.51-1.41 (m, 3H), 1.40-1.31 (m, 1H), 1.27 (d, J = 6.5 Hz, 6H), 0.97 (s, 9H)
MS (electrospray): (M+H)"; 763.4 and (M-H)  761.3. ,

. Reverse Phase HPLC Homogeneity (0.06 % TFA; CH3CN : H,0) : 99%.

S
_0 N
=
:O
S ‘
O H7~N*
H o

Compound 2010

Compounds from Table 2
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H O,. O Conpound 1026 Conpound 1026: 'H NWVR (400
WMHz, DVMSO-d6): ca, 85:15 m xture of rotanmers, mmjor

WO od0aire99d5 description; b 12.30 (s, 1 H), 8.5PCT/€A2aD4/000750

10

15

20

H, 8.09 (br s, 1 H, 802 (d, J=9.0H, 1H, 744
br s, 1 H, 7.32(d, J =9.2 Hz, 1 H, 7.24 (d,. J =

Hz, 1 H, 5.78-5.66 (m 1 H, 5.47-5.39 (m 1 H,
3-5.15 (m 1 H), 5.10-5.03 (m 1 H), 4.80-4.72 (m

(br

8.6

5.2

il—l), 4.49- 4.41 (m 1 H), 4.37-4.29 (m 1 H),
3.

(

H), 4.05-3.95 (m 1 H), 3.95 (s, 3H),
%-gogﬁd%m‘ounder H2O, 4H), (260 (I;) 3H) , 2(27 2H218

mMH NIMF) (40@ MHz, DNISO4da). catHp:2 raifiue Bflrofanddrs mmjof rdtmer

2. Skl § Deshe e, badois T ety - 03821 Pt 0. 1,

M B2¢ ed, et 0. 0sp4, ay), 6.088993m( MHK)5.9788884m, ( NK18)78-5.65 (m, 1H),

D539 G (v w380 ISR CadbibA By &) 427

HNE 6D (aH), 4N 98.65 (1) Gder N2U, RH),18.92H(s, BHI 301 Tanp eunsiHz, 2H),

R S R O )
g 741112) 321ro((s J 478)Hz, %H551 £B1. 055(1111) 3HSR. CD%(E OR).(m 2H),
(s letbotaomy]” 105 W42 3y - Reyise Brgle PLG

(nmoﬂnog‘éna@ (84654, TBA( GH;GN HH0P. 919%5 02 (m 1 H,
4.75-4.67 (m 1 H), 4.43-4.32 (m 2H), 4.16-3.95 (m
2H), 3.94 (s, 3H), 3.29-3.18 (m 2H), 2:59-2.48 (m 1
H, 2.34-2.20 (m 3H), 2.06-1.98 (m 1 1.81-1. 16

(m 19H), 1.18 (t, J = 7.2 Hz, 3H)8&9<N 9H)
5 (Ml

M S. (el ectrospray) : 857.4 (
Reverse Phase HPLC 10 Ho S %TFA CI—BCN
H20) : 98 %
\o :
0 &
Q\N/U\N N/} :4\
H H fo) R OH
o ﬂ S

Compound 2012
Compound 2012:
'"H NMR (400 MHz, DMSO-dg): ca, 8:2 mixture of rotamers, major rotamer
description; § 12.29 (s, 1H), 8.54 (s, 1H), 8.08 (br s, 1H), 8.04 (d, J = 9.0 Hz, 1H),
7.44 (brs, 1H), 7.25 (d, J = 9.2 Hz, 1H), 6.08-5.90 (m, 2H), 5.80-5.65 (m, 1H), 5.45-
5.37 (m, 1H), 5.22-5.13 (m, 1H), 5.09-5.02 (m, 1H), 4.48-4.34 (m, 2H), 4.26-4.19 (m,
1H), 4.04-3.90 (m, 1H), 3.93 (s, 3H), 2.60 (s, 3H), 2.68-2.57 (m, 1H), 2.42-2.35 (m,
2H), 2.28-2.18 (m, 1H), 2.08-1.98 (m, 1H), 1.81-1.21 (m, 10H), 1.19 (s, 3H), 1.04 (s,
9H), 0.96 (s, 9H).
M.S.(electrospray) : 844.5 (M-H) 846.5 (M+H)" . Reverse Phase HPLC
Homogeneity (0.06 % TFA; CH3CN : H20) : 99 %
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0O HNk O~ N/O\ NSO OONN\ HOH OHO
Conpound 1046 Conpound 1046: 'H NWVR (400 MHz,
wOrBd1aPYe ca, 85:15 mi xture of rotaners, nai OPCT/OA20081000750

15 description; 6 11.91 (br s, 1 H, 8.56 (s, | H),
8.08 (br s, 1 H, 804 (d, J =9.2 H, | H, 7.43 (s,
1H, 7.30 (d, J =9.0 H, 1 H, 6.99 (d, J = 8.8 Hz,
1 H, 5.78-5.66 (m 1 H, 5.46-5.38 (m 1 H), ‘
5.23-5.15 (m 1 H), 5.09-5.03 (m 1 H), 5.03-4.93 (m
1 H, 471- 462 (m 1 H), 4.47-4.32 (m 2H),
4.15-4:08 (m 1 H), 4.05-3.95 (m 1 H)HN/SJ\94 (s, 3H),
2.59 (s, 3H), 2.58-2.47 (m 1 2.3%2.20 (m 1 H),
2.07-1.97 (m 1 H), 1.81-1.32 OH), 1.29 (d, J

10

15

20

6.3 Hz, 6H), 0.97 (s, 9H). D 2004/ 103996

PCT/ CA2004/ 000750 M S. (el ect réspray) : 819.4 (M H)"
821.4 (M+H) +. Reverse Phaset\ iLC °Hom)gene| ty (0.06 %
TFA; CH3CN : H20 :O/J\O NS O11 O NN
HON, OH H O Co Ouhhd {_!I.O nd 1036: 'H
NVR (400 MHz, DMSO-d6): 85:.oF5 N Xf Ure of rotamers,
maj or rot amer H o

Compound 2002
Compound 2002: '
"H NMR (400 MHz, DMSO-ds): ca, 8:2 mixture of rotamers, maijor rotamer
description; § 8.57 (s, 1H), 8.28-7.77 (m, 3H), 7.66-7.30 (m, 2H), 6.09-5.98 (m, 1H),
5.96-5.86 (m, 1H), 5.78-5.66 (m, 1H), 5.61-5.48 (m, 1H), 5.26-5.15 (m, 1H), 5.11- \
5.03 (m, 1H), 4.53-4.39 (m, 2H), 4.25-4.15 (m, 1H), 4.05-3.93 (m, 1H), 3.97 (s, 3H),
3.92-3.50 (m, under H20, 2H), 2.55 (s, 3H), 2.59-2.42 (m, 1H), 2.36-2.26 (m, 1H),
2.18-1.99 (m, 1H), 1.80-1.36 (m, 7H), 1.27 (d, J = 6.3 Hz, 6H), 1.31-1.05 (m, 3H),
0.95 (s, 9H).
M.S.(electrospray) : 774.4 (M-H) 776.5 (M+H)" . Reverse Phasé HPLC
Homogeneity (0.06 % TFA; CH;CN : H:0) : 94 %

(o]
v
- N=
S
éO
O ‘
NN ”2 S om
O jo~n®
H o

Compound 2007

Compound 2007:

"H NMR (400 MHz, DMSO-dg): ca, 8:2 mixture of rotamers, major rotamer
description; & 12.38 (s, 1H), 8.55 (s, 1H), 8.09 (br s, 1H), 8.06 (d, J = 9.2 Hz, 1H),
7.44 (s, 1H), 7.28 (d, J = 9.2 Hz, 1H), 6.12-6.01 (m, 1H), 5.98-5.89 (m, 1H), 5.78-
5.66 (m, 1H), 5.46-5.38 (m, 1H), 5.23-5.15 (m, 1H), 5.10-5.01 (m, 1H), 4.47-4.36 (m,
2H), 4.28-4.20 (m, 1H), 4.04-3.92 (m, 1H), 3.94 (s, 3H), 3.90-3.50 (m, under H20,
1H), 2.60 (s, 3H), 2.55-2.47 (m, 1H), 2.31-2.22 (m, 1H), 2.20 (s, 3H), 2.08-1.99 (m,

-92-



description; 6 12.35 (s, 1 H), 8.53 (s, 1 H),
8.12-7.98 (m 2H), 7.41 (s, 1 H, 7.24 (d, J =09.2

woi2004203%¢ 6.79 (d, J = 8.4 Hz, 1 H), 5.78-5. GECT/@N2aD4/000750

10

15

20

H, 5.44-5.34 (m 1 H, 5.22- 5.13 (m 1 H), 5.08-5.01
(m 1 H, 4.46-4.33 (m 2H), 4.15-4.06 (m 1 H),
4.04-3.95 (m 10 1 H), 3.92 (s, 3H), 2.59 (s, 3H),
2.57-2.47 (m 1 H), 2.28-2.17 (m 1 H), 2.19 (s, 3H),
2.06-1.96 (m 1 H), 1.94-1.77 (m 2H), 1.72-1.43 (m

i b i i by 2 (= 0

Rewt <Sr (etecPbersay)HPTES (Mot g@Ret(y+HY JRevegserzh

SN O O-0 1k NH
%we%g't@%@m%&ﬁ?dnf% 'H NMR (400
WHz, DVMSO-d6): ca, 85:15 m xture of rotamsrs, maj or
rotamer description; 6 12.35 (s, 1 H 0 8.55 (s, 1 H),
8.17 (d, J = 9.2 Hz, 1 H), 8.05 (s, yk 47 20 (s,
1 H, 7.35 (d, J = 9.4 Hz, 1H) 6398 (d, 8.6 Hz, 1
H, 5.78-5.66 (m 1 H), §Q4 QW _2004/ 103996
PCT/ CA2004/ 000750 5. 40 (m .23-5.15 (m 1 H),
"5.09-5.03 (m 1 H), 46346m1H) 4.49-4.34 (m

2H), 4.13-3.90 (m under 2t), 4. 01 (s, 3H),
2.60-2.51 (m 1 2. 9 232221(m
1 H, 2.07-1.98 ( -1 1.36-1.16
(m 3H), 0.96 (s, If7n4l—|z 3H). 5
M S. (el ectrospray) : 869 1 (M - 8’71 1 H) +.

5 Reverse Phase HPLC Honugenpotyd 00®6 % TFA CH3
I_|2(92>mpound0£000£\| ON
"H NMR (400 MHz, DMSO-dg): ca, 8:2 mixture of rotamers, major rotamer
description; & 12.34 (br s, 1H), 8.55 (s, 1H), 8.17-8.05 (m, 1H), 8.07 (d, J = 9.2 Hz,
1H), 7.50-7.42 (m, 1H), 7.28 (d, J = 9.2 Hz, 1H), 6.11-6.01 (m, 1H), 5.98-5.88 (m,
1H), 5.78-5.66 (m, 1H), 5.46-5.38 (m, 1H), 5.24-5.14 (m, 1H), 5.10-5.01 (m, 1H),
4.48-4.36 A(m, 2H), 4.28-4.20 (m, 1H), 4.07-3.95 (m, 1H), 3.94 (s, 3H), 3.80-3.65 (m,
under H20, 1H), 2.60 (s, 3H), 2.60-2.50 (m, 1H), 2.31-2.20 (m, 2H), 2.08-1.98 (m,
1H), 1.82-1.37 (m, 15H), 1.31-1.07 (m, 5H), 0.96 (s, OH).
M.S.(electrospray) : 842.5 (M-H)" 844.5 (M+H)" . Reverse Phase HPLC
Homogeneity (0.06 % TFA; CHsCN : H,0) : 97 %

Compounds from Table 3

0
ok ‘
oy ”2@.4
0 A"
H o

Compound 3002

Compound 3002:
"H NMR (400 MHz, DMSO-dg): ca, 85:15 mixture of rotamers, major rotamer
-93 -



\' N ~S NOON HOHOHO Conpound 1181 Conpound
1181: 10 1 H NWR (400 MHz, DMBO-d6): 6 8.57 (s, 1 H),

W@2@4/108¥8% (m 1 H), 7.88-7.70 (m 2H), 7.62-7PGBCAD04/000750

10

15

20

2H), 7.02 (d, J = 7.2 Hz, 1 H), 5.78-5.65 (m 1 H),
5.65-5.55 (m 1 H), 5.19 (d, J = 17.2 Hz, 1 H), 5.065
(d, J =11.9 Hz, 1 H), 4.63-4.52 (m 1 H), 4.50-4.40
(m 1H),413408(m 2H), 4.06 (s, 3H), 3.98 (bd, J
=10 Hz, 1 H), 3.92-3.80 (m 1 H), 2.62-2.53 (m 1

H)——S%—%g)—iséé 3%% 1}'@}_%5\55%8 11%@(9'98&31 1“%87 2%08 Jf%l—hz 4H), 7.40

nqs 1), 7.1 @7J €®.8 Biz=119), 5.9817d, H+IB,6 192,91H)( 6.26 93;I2H), 8/B0-5.66 (m,
e

bR st P dosd thmell s e . 1

HZD)W ABm, 2Eprpouds = 8. arnzTalelb et.@0- 3191@nN1 H), 2GHNN3BI (n, 2H),

H§z5£@zq@ow d@av%egq@?’ncﬁﬁﬂﬁﬁ Y8AE27 (B (. CAbnlEnRE ) D96 (s, oM.

DMIAG. idctros pray B: 83108 a\nw)e 838.6' MM Reversg PhageoHRber

descri tlon b , 1 , 8.04
( dHomoge '@?"‘Z(%&‘%/P?Eﬁ 8‘7‘3@%%50) 29 ( 7759 (gl) J =92

Hz, 1 H, 6.09-5.99 (m 1 H), 5.97-5.88 (m 1 H),

5.78-5.65 (m 1 H), 5 5.54-5.48 (m 1 H),, 5.23-5.15

(m 1 H), 509-5.02 (m 1 H), _4.47-4, 3<(*Fn 2H), 4.27-

4.20 (m 1 H), 4.19-3.85 (m ounger yH2 s2I—|) 3.94 (s,

3H), 3.13 (q, J = 7.5 Hz, 2H), 3H),

2.55-2.42 (m 1 2.34-2.23 '2.09-2.00 (m
7

1 H, 1.80-1.37 (m .
Qo)k,j;(
. H

Compound 3007

Compound 3007: ‘

"H NMR (400 MHz, DMSO-dg): ca, 85:15 mixture of rotamers, major rotamer
description; § 8.56 (s, 1H), 8.04 (d, J = 8.8 Hz, 1H), 7.94-7.64 (m, 3H), 7.49-7.37 (m,
1H), 7.09 (d, J = 8.4 Hz, 1H), 7.00 (d, J = 8.6 Hz, 1H), 5.80-5.66 (m, 1H), 5.58-5.46
(m, 1H), 5.24-5.14 (m, 1H), 5.11-5.01 (m, 1H), 4.85-4.70 (m, 2H), 4.69-4.58 (m, 1H),
4.49-4.81 (m, 2H), 4.09 (d, J = 8.6 Hz, 1H), 4.00-3.88 (m, 1H), 3.75-3.30 (m, under
H20, 2H), 2.35-2.22 (m, 1H), 2.07-1.97 (m, 1H), 1.81-1.20 (m, 11H), 0.97 (s, 9H).
M.S.(electrospray) : 731.3 (M-H)" 733.3 (M+H)" . Reverse Phase HPLC
Homogeneity (0.06 % TFA; CHsCN : H,0) : 94 %

SN °
o ”Q@H
I
H o

Compound 3010
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7H), 1.40 (t, J = 7.5 Hz, 3H), 1.31-1.05 (m 3H), 0.96
(s, 9H. M S.(electrospray) : 745.4 (MH" 747.4
w@ hoiia399Rever se Phase HPLC 10 Honopbgeneity (OPOBCX2004/000750

TFA; CH3CN : H20): 96 %0 HN ~10\ N\ s O O -NkN
NHHOOH Ho O Conpound 2012 Conpound 2012: 'H NMR
(400 MHz, DMSO-d6): ca, 8:2 m xture of rotaners, major
rotarrer 15 description; 6 12.29 (s, | H), 8.54 (s, 1

H, 8.08 (br s, 1 H, 804(d J=9.0Hz,lH), 7.44

25 (d. J = 9.2 Hz, 1 6. 08-5. 90
2%”%%’6‘%%% (m (1 '5.45- 537 (H)m 1 H), (m

12121\HZJR;(30Q MHzL DINJSO@B)O@%S@% (Meture Qiyotarmess Tupicrgotamer
:%ersc%gt@g %g%%g&&”ﬂ—g %5% g5, 1]-8z‘8m1°>3 ?Qaﬁ)((m M43 %9?%78@5 dJ
2H§ 8,828+, 7180 (dnJ =18.B)Hz, 2HNS.80-5.84 (mm, 14), ) 50- 5_381m,11 M) 5.24-
o b, o iy b o sty o405

Retk); 4©4Rhes gn HRALC3. 7Behenaintyr HROOBH YRR, 10HBCHH), 2.07-1.97

HZ@_} 18%'6 8/5 191t]3 wVﬁoﬁ98?4#&38%55 PCT/ CA2004/ 000750 HN N

M.S. (electrospray) 841.3 (M -H) 843.4 (M+H)" . Reverse Phase HPLC
Homogeneity (0.06 % TFA; CHSCN : H,0) : 99 %
10

R
O ‘
oY ”2 o
0 2~y
; H o

Compound 3001
Compound 3001:
"H NMR (400 MHz, DMSO-dg): ca, 85:15 mixture of rotamers, major rotamer
description; § 8.55 (s, 1H), 7.95-7.76 (m, 1H), 7.72 (d, J = 8.8 Hz, 1H), 7.49 (s,' 1H),
15 7.41 (s, 1H), 7.18 (d, J = 8.6 Hz, 1H), 6.98 (d, J = 8.6 Hz, 1H), 6.25 (s, 2H), 5.80-

" 5.65(m, 1H), 5.52-5.46 (m, 1H), 5.24-5.14 (m, 1H), 5.10-5.01 (m, 1H), 4.75-4.66 (m,
1H), 4.48-4.39 (m, 1H), 4.37-4.27 (m, 1H), 4.17-4.07 (m, 1H), 4.01-3.92 (m, 1H),
3.90-3.75 (m, 1H), 2.62-2.44 (m, 1H), 2.31-2.20 (m, 1H), 2.09-1.97 (m, 1H), 1.81-
1.20 (m, 10H), 1.25 (br d, J = 6.4 Hz, 6H), 0.96 (s, 9H).

20  M.S.(electrospray) : 775.5 (M-H) 777.6 (M+H)". Reverse Phase HPLC
Homogeneity (0.06 % TFA; CH3;CN : H20) : 99 %

-95-



Conmpound 2002 Conpound 2002: 'H NWR (400 Mz,
DVMBO-d6): ca, 8:2 mixture of rotaners, nmajor rotaner

waele®enoywé on; 8 8.57 (s, | H), 8.28-7.77 (m 3PT/CA2004/000750

10

15

20

7.66-7.30 (m 2H) 6.09-5.98 (m 1 H, 5 5.96-5.86
(m 1 H, 578-5.66 (m 1 H), 5.61-5.48 (m 1 H),
526515(m 1H) 5.11 5.03 (m 1 H), 4.53-4.39 (m
2H), 4.25-4.15 (m 1 H), 4.05-3.93 (m 1 H), 3.97 (s,
3H), 3. 92-3. 50 (m under H2O, 2H), 2.55 (s, 3H),
2.59-2.42 (m 1 H), 2.36-2.26 (m 1H) /@18199(m
1H), 1.80-1.36 (m 7H), 1.27 (d, J = 643
1.31-1.05 (m 3H), 0.95 (s, :
M S. (el ectrospray) : 774.4 (
Reverse Phase HPLC Honobgeneit 0.06 % TFA; CH3CN :
H20): 94 %0 HN& N % 110 N “OIN)~) NNH H
H OO H O Conmpound 2007 (%) ound X07: 15 'H NVR (400
VMHz, DWVSO d6): ca, tufe frotamars maj or
rotamer description; 60121';I 8 =8.55 (s, 1 H),
.09 (br s, 1 H), 806 (d, 98 'y, 744 (s,
H, 7.28 (d, J =9.2 Hz, 1 H), 6"'1206 Oé 512”5135')(
.98-5. 89 1 5.78- 5. m
'S 15 (h c?%né%&em

Z'?) 5.23-5.15 (m 1 H),
ppoymd3004: o) | 428420(m 1 ,404392(m

N)lxtur% c%’otérsnersg(gépro:} g@ % Eﬂ% I\Mﬂ oﬁﬂ%@[‘ er ﬁ]\geri(étﬁg) MHz,

@(Mq@ds)gm 574s08H)1899 —(&ns (MIPHNB0BABAS 1@:@95 1H) 7.86 - 7.88
s PCRhGAR00 86000807 10, 4 1a8led B8 418 (2oL BB 5o
( NpH) 55776, #H); B149) (¢, J ReATed He, PHas07 HPLIG: 11.9 Hz, 1H); 4.78 — 4.82 (m
, 2H); 4.58 — 4.63 (m, 1H); 4.35 - 4.47 (m, 2H); 3.87 — 4.08 (m, 8H); 3.58 — 3.62 (m,
2H); 2.53 — 2.56 (m, 1H); 2.27 - 2.33 (m, 1H); 1.99 — 2.04 (m, 1H); 1.43 — 1.65 (m,
4H); 1.28 — 1.30 (m, TH); 1.26 (d, J = 6.2 Hz, 6H); 0.96 (s, 9H).

M.S.(electrospray) : 775.4 (M+H)*, 773.4 (M-HY".

Homogeneity (0.06 % TFA; CHaCN : H,0) : 98.8 %

10 X
NI OO S((MrH) +.

NN T AR OTE

Compounds from Table 4

Compound 4005
Compound 4005:
"H NMR (400 MHz, DMSO-ds): ca, 85:15 mixture of rotamers, maijor rotamer
description; § 12.36 (br s, 1H), 8.57 (s, 1H), 8.60-8.20 (m, 1H), 7.90 (s, 1H), 7.68-
7.45 (m, 2H), 6.99 (d, J = 8.3 Hz, 1H), 5.78-5.66 (m, 1H), 5.66-5.83 (m, 1H), 5.80-
.50 (m, 1H), 5.23-5.14 (m, 1H), 5.10-5.01 (m, 1H), 4.62-4.36 (m, 3H), 4.11-3.92 (m,

1H), 2.88 (s, 6H), 2.62-2.51 (m, 1H), 2.47 (s, 3H), 2.44-2.38 (m, 2H), 2.36-2.19 (m,
-96 -



Honogeneity (0.06 % TFA;, CH3CN : H20 : 94 %0 HNA-O
,ONNs O OONKNN\Y HHH OHO 5 Conpound 2008

w@oopaesgs 2008: 1H NVR (400 MHz, DMBSO- d6): ca,PGI/2A2004/000750

10

15

20

m xture of rotamers, major rotaner description; 8
12.34 (br s, 1H) 8.55 (s, 1 H, 817-8.05 (m 1 H),
8.07 (d, J =9.2 Hz, 1H, 7.50-7.42 (m 1 H), 7.28
(d, J = 9.2 Hz, 1H) 6.11-6.01 (m 1H), 5.98-5.88
(m 10 1 H, 5.78-5.66 (m 1 H), 5.46-5.38 (m 1 H),

51 ok o1 ol b i (g o, R (1
tg" S. @%mspreﬁ) (&414 4 ﬁMT ot 8486, (MEH)Y | R@/ees@e Pbaseelﬁmc

0 , 2.08-1.98 1
sy ot Al ] 2 001,20

9H) . MS.(eIectrospray) : 8425(MH) 844.5 ( M+H) +.
Reverse Phase HPLC 15 Honpbgeneity (0.06 % TFA; CH3CN
: H20): 97 % Conpounds from Table 3 OH,\HP((: /-0 N % '
ONs O OOt NN\ H HOHO Cpepound 3002
Conpound 3002: _N N xS

O
O X §
Oo NS
H o

Compound 4007
Compound 4007:
'H NMR (400 MHz, DMSO-ds): ca, 85:15 mixture of rotamers, major rotamer
description; 5 8.59 (s, 1H), 8.27-8.12 (m, 1H), 8.06-7.97 (m, 1H), 7.89 (s, 1H), 7.73
(s, 1H), 7.64 (s, 1H), 6.99 (d, J = 8.5 Hz, 1H), 5.79-5.64 (m, 2H), 5.24-5.14 (m, 1H),
5.10-5.01 (m, 1H), 4.54-4.38 (m, 2H), 4.23-4.08 (m, 1H), 4.02 (d, J = 8.4 Hz, 1H),
4.00-3.91 (m, 1H), 3.70-3.30 (m, under H20, 1H), 2.90 (s, 6H), 2.64-2.52 (m, 1H),
2.46 (s, 3H), 2.38-2.26 (m, 1H), 2.07-1.96 (m, 1H), 1.81-1.20 (m, 10H), 1.24 (br d, J
= 6.5 Hz, 6H), 0.95 (s, 9H). ‘
M.S.(electrospray) : 788.4 (M-H)" 790.5 (M+H)" . Reverse Phase HPLC
Homogeneity (0.06 % TFA; CH3CN : H,O) : 98 %

. o]
I 0
SN \
o) ”i@
00 N\“
H o

Compound 4014
Compound 4014: A
'H NMR (400 MHz, DMSO-dg): ca, 85:15 mixture of rotamers, major rotamer
description;  8.61 (s, 1H), 8.33-7.60 (m, 4H), 7.33 (s, 1H), 6.95 (d, J = 8.4 Hz, 1H),
-97 -



20 1H NWR (400 MHz, DMSO-d6): ca, 85:15 m xture of
rotaners, major rotamer -93 WO 2004/ 103996

WODDADIRNO4/ 000750 description; 8 12.33 (s, 1P¢d/CAB0SH00750
(s, 1 H, 7.98 (s, 1 H, 7.75 (d, J =8.6 Hz, 1 H,

7

NGO

40 (s, 1 H), 7.19 (d, J = 8.8 Hz, 1 H), 6.99 (d, J
8.6 Hz, 1 H), 6.26 (s, 2H), 5.79-5.66 (m 1 H),

46-5.38 (m 1 H), 5.23-5.14 (m 1 H), 5.10-5.01 (m
H, 4.76-4.67 (m 1 H), 4.47-4.30 (m 2H), 4.11 (d,

l%—f?g‘ig.%z_*(gl’g g%),%zzk-réﬁ@(lﬁmﬁa ﬁ)l, 55_(%65-;53% gﬁ;; Zﬁ% 4,.31W24.§§ (hMH), 4.20-

1.388 (. BH) 819918, 3)), 3.93 (3 348, 3.8%48,300mp@nger, HYPy) 1H), 2.65-2.55

5,8 TR B S5 St B2 0y g o -

HED) HZOOHNONEAS, 8HI ON \ S O O NN\ HCH OHO
%@%&ég@;y%@%ﬂ ?@WU??%}R%HW RR B apLC

rotaners, nmjor rotaner

dedamogsinetivi (0.86 86 BBA(GH.CN Hyl;0)8.804%(d, J = 8.8 Hz, 1
H, 7.94-7.64 (m 3H), 7.49-7.37 (m 1 H), 7.09 (d, J

(
5

H, 15 4.49-4.81 (m 2H), 4.09 (d, Vs

4.00-3.88 (m 1 H), 3.75-2 er H2O 2H),
2.35-2.22 (m 1 H, 2.07-1 1H, 1.81-1.20 (m
11 H), 0.97 (s,

‘8.4 Hz, 1 H), 7.00(d, J =8.6 H, 1H), 5.80-5.66
m 1 H, 558546 (m 1 H, 524518 (m 1 H,

11-5.01 (m 1 H), 4.85-4.70 (m 2)@[q 69 4.58 (m 1
s 8.6 Hz, 1 H),

9H). M S (el ectgospray) : 731.3

(MH" 733.3 (M-H) Rayerge ase HPLC Honpgeneity
(0.06 % TFA;, CH3 H?@)ui 9 ONN% 3 OO
Ho § \\Q OH
\ o)
o)

10

15

N

Compound 4001
Compound 4001:
'H NMR (400 MHz, DMSO-dg): ca, 85:15 mixture of rotamers, major rotamer
description; & 12.40 (s, 1H), 8.58 (s, 1H), 8.50-8.20 (m, 1H), 7.95 (br s, 1H), 7.72-
7.44 (m, 2H), 7.00 (d, J = 8.2 Hz, 1H), 5.80-5.67 (m, 1H), 5.67-5.51 (m, 1H), 5.24-
5.14 (m, 1H), 5.12-5.02 (m, 1H), 4.63-4.45 (m, 2H), 4.45-4.36 (m, 1H), 4.14-3.93 (m,
2H), 3.99 (s, '3H), 2.64-2.46 (m, 1H), 2.45-2.39 (m, 2H), 2.35 (s, 3H), 2.39-2.28 (m,
1H), 2.08-1.98 (m, 1H), 1.82-1.23 (m, 10H), 1.04 (s, 9H), 0.97 (s, 9H).
M.S.(electrospray) : 831.4 (M-H)" 833.5 (M+H)" . Reverse Phase HPLC
Homogeneity (0.06 % TFA; CHzCN : H;0) : 99 %

S
0 N\ SN
\O = .
¢O
S ’
0" "N N N
H MX__OH
N
0 H o

(o)
Compound 4013

-98 -



Ok N\ HHOHO 20 Conpound 3010 -94 WO
2004/ 103996 PCT/ CA2004/ 000750 Conpound 3010: 'H NMR

W@ 209/109¢ DVSO- d6): ca, 85:15 mixture of rot aPEF/€A2004/000750

10

15

20

maj or rotamer description; 8 12.37 (s, 1 H), 8.56 (s,
1 H, 813-7.96 (m 2H), 7.43 (s, 1 H, 7.05 (d, J =«
8.8 Hz, 1 H, 7.00 (d, J =8.6 Hz, 1 H), 5.80-5.64 (m
1 H, 550-5.37 (m 1 H, 5245511 (m 1H,
5.10-4.98 (m 1 H), 4.83-4.63 (m 3H), 4.47-4.30 (m

2%@%’8‘1? (m 1H, 404386(m 1H)
‘under H20 2I—2 2. 34- (m
2."oIMNNIRI#00 Mirjz, PM$O-da); &2, 85 1@n“o¥wrezémtaﬁ@rsamgf_@ﬂ’;—

LA PR o BAEE NIV e e 0, 72

H2®) 1H)98.9%(d Q) +R.2 Hz OH\) D7RE$6 (MO 1HING.8BH8.AHD 1H)~§-23-6.15 (M,

e L el

dexer (sp‘BHa),r& 9‘0(38355 2(&2 252K, 1H), @53772.26 (npH), 2498-1.98 fm, 1H),

(d 49 1
A AN R P L I
H) M. SB(eRStrospragH) 8595t S0+, @51(4rﬂvl+ﬂ)TL|)f<evsrssff5asa¢lRLrﬁ 1

nﬁ*ﬁa&%eﬁvi&%%%@*%ﬂl&@ S O

.17-4.07 (m 1 H), 401392 mlH) 3.90-3.75 (m

empuestdfigled 5 26" (i 100, 125 (br . 9

6.4 Hz, 6H), 0.96 (s, 9H).

S
— /O N\ =
=
o
O X "
¥l ”2 S on
o o N\\s .
H o

Compound 5001

NP~

Compound 5001:

'H NMR (400 MHz, DMSO-dg): ca, 85:15 mixture of rotamers, major rotamer
description; 5 8.60 (s, 1H), 8.34-8.19 (m, 1H), 8.04-7.98 (m, 1H), 7.97 (s, 1H), 7.91-
7.81 (m, 1H), 7.73 (s, 1H), 5.99-5.91 (m, 1H), 5.90-5.83 (m, 1H), 5.78-5.66 (m, 2H),
5.25-5.15 (m, 1H), 5.11-5.04 (m, 1H), 4.58-4.46 (m, 2H), 4.15-4.07 (m, 1H), 4.00 (s,
3H), 4.03-3.94 (m, 1H), 3.60-3.15 (m, under H20, 1H), 3.05 (d, J = 4.3 Hz, 3H),
2.63-2.55 (m, 1H), 2.42-2.30 (m, 1H), 2.35 (m, 3H), 2.08-1.99 (m, 1H), 1.80-1.22 (m,
9H), 1.13-1.03 (m, 1H), 0.94 (s, 9H). M.S.(electrospray) : 746.3 (M-H)" 748.4
(M+H)*. Reverse Phase HPLC Homogeneity (0.06 % TFA; CHsCN : H,0) : 99 %
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20 M S. (el ectrospray) : 775.5 (MH" 777.6 (M+H) +.
Reverse Phase HPLC Honopgeneity (0.06 % TFA;, CH3CN :

WORO¥108% % - 95 WO 2004/ 103996 PCT/ CA2004/ 000780T/CAR004/000750

10

15

20

N, ONS i r O OIJNNHO4 OHO Compound 3004

Conpound 3004: M xture of rotamers (approx. 85:15), 'H
NVR of major rotamer given (400 MHz, DMSO-d6): S 8.57
(s, 1 H,; 810 - 8.13 (m 1 H,; 8.08 (d, J =8.8 Hz, |
H 7.86 - 7.88 5 (m 2H); 7.53 (s, 1 H,; 7.14 (d, J =

8.5 Hz, 1 H); 7.00 (d, J = 8.5 1 H: 5. -578(m
1 H: 5.57 (s, 1 H: 5.19 (d, J = 17. 4 1 H; 5.07
(d, J = 11.9 Hz, 1H);478-482(m¢< 4.58 -

4.63 (m | H; 4.35 -.4.47_6 -408(m
8H); 3.58 - 3.62 (m 2H) 2. 56(m 1 H; 2.27
- 2.33(m 1H:; 199- 1.43 - 1.65 (m
4H); 1.28 - 1.30 (m "2 6.2 Hz, 6H):
0.96 (s, 9H). 1OM elﬁgrosr 7754(MH—|)+
773.4 (MH) Honogenéity (M. 0 0T CN : H2O

98.8 % CorrpoundsfromTabIeQL -<S OnO
1001 NN/~ HOHH

Compound 5002
Compound 5002:
"H NMR (400 MHz, DMSO-dg): ca, 8:2 mixture of rotamers, major rotamer
description; & 12.44 (s, 1H), 8.59 (s, 1H), 8.52-8.25 (m, 1H), 7.97 (s, 1H), 7.70-7.46
(m, 2H), 6.03-5.96 (m, 1H), 5:90 (d, J = 9.2 Hz, 1H), 5.79-5.66 (m, 1H), 5.64-5.54
(m,‘ 1H), 5.24-5.16 (m, 1H), 5.11-5.04 (m, 1H), 4.55-4.43 (m, 2H), 4.19-4.12 (m, 1H),
4.05-3.94 (m, 1H), 3.99 (s, 3H), 3.80-3.30 (m, under H20, 1H), 2.68-2.54 (m, 1H),
2.39-2.28 (m, 1H), 2.35 (s, 3H), 2.23 (s, 3H), 2.08-1.99 (m, 1H), 1.80-1.21 (m, 8H),
1.17-1.07 (m, 1H), 1.06-0.95 (m, 1H), 0.95 (s, SH).
M.S.(electrospray) : 774.4 (M-H)" 776.4 (M+H)" . Reverse Phase HPLC
Homogeneity (0.06 % TFA; CHsCN : H,0) : 99 %

N N N/} AN
H H o N OH
le) N
H o

Compound 5004
Compound 5004:
"H NMR (400 MHz, DMSO-ds): ca, 85:15 mixture of rotamers, major rotamer
description; & 8.60 (s, 1H), 8.31-8.16 (m, 1H),.8.11-8.02 (m, 1H), 7.97 (s, 1H), 7.89-
7.78 (m, 1H), 7.75-7.67 (m, 1H), 6.00-5.92 (m, 1H), 5.90-5.83 (m, 1H), 5.80-5.65 (m,
2H), 5.26-5.16 (m, 1H), 5.11-5.04 (m, 1H), 4.58-4.46 (m, 2H), 4.11 (d, J = 9.2 Hz,
1H), 4.05-3.94 (m, 1H), 4.00 (s, 3H), 3.65-3.15 (m, under H20, 3H), 2.69-2.54 (m,
1H), 2.42-2.30 (m, 1H), 2.35 (s, 3H), 2.08-1.99 (m, 1H), 1.80-1.21 (m, 8H), 1.24 (§, J
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O Compound 4005 15 Conpound 4005: 1H NWVR (400 MHz,

DVMBO-d6) : ca, 85:15 m xture of rotaners, nmjor rotaner
waemanoywé on; S 12.36 (br s, 1 H), 8.57 (s, 1 BJT/CA2004/000750

8.60-8.20 (m 1 H), 7.90 (s, 1 H, 7.68- 7.45 (m 2H),

6.99 (d, J =83 Hz, 1 H, 578-5.66 (m 1 H),

5.66-5.83 (m 1 H), 5.80- 5.50 (m 1H), 5.23-5.14 (m

1H), 510501(m 1H), 4.62-4.36 (m 3H), 4.11-3.92

(m 20 1 H), 2.88 (s, 6H) 2.62-2.51 (m 1 H, 2. 47

S GohPIdE Pt SRADI e iy 5 A ¢ 8P o 4

1.18B.(Bleztospray)L0M0,4 (M-BF (762.49M+H)0. Reverss P'me fbLC
e}\%%é]g%&%ﬁggé 8@%{@%@4 geneng )H)g(s O%gg ‘?/o EI_E/ZH) J(r}BCN

H20): 99 %% HN--~ N"INN- O OO010 A NNHv~O4d O

Conpound 4007: 'H NWR (400 MHz,

5 D@@?g?ﬂﬂgg%ﬂggé@g m xture of rotamers, ngj gr r ot amer
description; 8 8.59 (s, 1 H, 8.27-8. 2 y/m 1 H,

8.06-7.97 (m 1 H, 7.89 (s, 1 H, 7.83\(s,/1 H

7.64 (s, 1 H, 6.99 (d,)J 785 H . 5.
(m 2H), 5.24-5.14 (m d 10.5.80-5.01 (m 1 H),
4.54-4.38 (m 2H), 4.23-
8.4 Hz, 1H) 4.00-3.9 g
H2O, 1 H), 2.90 (s, 6H) 264-

, 3.70- 3 30 (m under
.’ 52 (m 1 H), 2.46 (s,
3H), 238226( .96 (m 1 H, 1.81-1.20
(m 1 OH), 124 5 , 6H), 0.95 (s, 9H).
M S. (el ectrospray) 7%851 -o90. 5 ( MtH) +.
Rever se Phase HPLC 15 HorngeDhel ty (0.06 % TFA; CH3CN
H20) : 98 % H
Compound 6016
Compound 6016:
"H NMR (400 MHz, DMSO-ds): ca, 85:15 mixture of rotamers, major rotamer
description; & 12.28 (s, 2H); 8.56 (s, 1H); 8.04 (s, 1H) 7.79 (s, 1H); 7.46 (s, 1H); 6.96
10 —7.00 (m, 1H); 5.68 — 5.75 (m, 1H); 5.40 (s, br, 1H); 5.19 (d, J =17.0 Hz, 1H); 5.06
(d, J = 10.1 Hz, 1H); 4.71 — 4.76 (m, 2H); 4.43 (t, J = 8.3, 1H); 4.32 — 4.34 (m, 1H);
4.13 (d, J = 8.3 Hz, 1H); 3.96 —4.03 (m, 1H); 3.77 (s, 3H); 2.67 (s, 3H); 2.40 (d, J =
4.1 Hz, 3H); 2.24 — 2.36 (m, 3H); 2.03 (g, J = 8.6 Hz, 1H); 1.17 - 1.75 (m, 10H); 1.04
(s, 9H); 0.98 (s, 9H).
15 M.S.(electrospray) : 845.4 (M-H)" 847.5 (M+H)" . Reverse Phase HPLC
Homogeneity (0.06 % TFA; CHsCN : Hy0) : 96.7 %

Synthesis of compounds of formula | wherein RC is NHSO,R®:

EXAMPLE 17A
20 Synthesis of Compound 7001:
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N-~N p OOJI~-NNHOHH O Conmpound 4014
Conpound 4014: '"H NWMR (400 MHz, DMSO-d6): ca, 85:15

woreootae9of rotaners, nmjor rotamer 20 descri ppCDAOA2M4/000750

10

15

20

8.61 (s, 1 H, 8.33-7.60 (m 4H), 7.33 (s, 1 H, 6.95
(d, J =8.4 H, 1 H, -97 W 2004/ 103996

PCT/ CA2004/ 000750 5.79-5.67 (m 2H), 5.24-5.16 (m 1
H, 5.10-5.03 (m 1 H), 4.57-4.32 (m 2H), 4.20- 3.88
(m 3H), 3.99 (s, 3H, 3.93 (s, 3H), 3.65-3.30 (m
under H2O, | H), 2.65-2.55 (m 1 H), 2.40-2.28 (m 1.
H, 2.08-1.98 (m 14Hy, 181 1.21 (m 1 OH), 1.25(bm'<
d, J = 6.5 Hz, q@< s, 9H. 5 v

M S. (el eCt KoSRr ay s7913(|\/H—|)" 793. 4 (M N
Rever se ' i Honmogeneity (0.06 % TFA; :
|—|20):86 NC N¥%& S 140 dbeaO OOkNN\OHH

OHO rrpou id 4001 Conpound 4001: $400
ca, 85:15 nixjuse of g,rﬂe g oy~
r otanery ge c |on 8 12.40%s, 1 H), 8.%58l(s \S/A\

850820(3 7.95 (B¥ s, 1 H), 7.72- 7.44%(m o>
7.00 (d, J’—82Hz 1OMAP, DB 80-5.67 (m 1 _H),
5 67 5.54a(m 1 H), 5.24. 17A2

HATU (20 mg, 0.05 mmol) was added to a solution of compound 17A1 (Compound
3004, Table 3; 20 mg, 0.03 mmol) and DIPEA (0.03 mL, 0.16 mmol) in DMF (1.5
mL) at RT. The solution was stirred for 1h followed by the addition of DMAP (16 mg,
0.13 mmol) and cyclopropanesulfonamide (7.0 mg, 0.06 mmol). After addition was
complete, the mixture was allowed to stir for 15 min and DBU (0.02 mL, 0.14 mmol)
was added dropwise. The resulting solution was stirred for 16 h at 23°C, then diluted
with DMSO to 2.5 mL total volume and purified by prep HPLC (H,O/CHsCN + 0.06%
TFA). The fractions contaihing the pure product were combined and the solvents
removed by lyophilization to yield 17A2 as a yellow solid (Compound 7001, table 7,
5.4 mg, 23 %).

Reverse Phase HPLC Homogeneity (0.06 % TFA; CH;CN : H20): 98.9% (220 nm).
MS: 878.8 (M+H)*, 876.4 (M-H)". "H NMR (400 MHz, DMSO-ds): 5 10.47 (s, 1H);
8.82 (s, 1H); 8.06 (s, br, 1H); 7.52 (s, br, 1H); 7.15 (m, 1H); 7.03 (d, J = 8.0 Hz, 1H);
5.58 (m, 2H); 5.20 (d, J = 17.0 Hz, 1H); 5.09 (d, J = 11.5, 1H); 4.79 (m, 2H); 4.64 (m,
1H); 4.36 — 4.52 (m, 2H); 4.06 (d, J = 8.0 Hz, 1H); 4.00 —4.03 (m, 1H); 2.88 —2.96
(m, 1H); 2.54 — 2.57 (m, 1H); 2.10 — 2.20 (m, 2H); 1.32-1.71 (m, 11H); 1.24 (dd, J
= 6.3, 1.2 Hz, 6H); 1.00—1.08 (m, 8 H); 0.97 (s, 9H).

ExAMPLE 17B
Synthesis of Compound 7002:
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5.14 (m 1 H), 5.12-5.02 (m 1 H), 4.63-4.45 (m 2H),
4.45-4.36 (m 1 H), 4.14-3.93 (m 2H), 3.99 (s, 3H),

wWQ264A@3996 (m 1 H), 2.45-2.39 (m 2H), 2.35 (BCT/B8AG04/000750

10

15

20

2.39-2.28 (m 15 1H), 2.08-1.98 (m 1H), 1.82-1.23 (m
10H), 1.04 (s, 9H), 0.97 (s, 9H. M S. (el ectrospray)
831.4 (MH- 833.5 (M+tH)+. Reverse Phase HPLC
Hormogeneity (0.06 % TFA; CH3CN : H20) 99 % O HN NI
Niel\ S0): O o\dk NN\ HOHO Conmpound
4013 98 WO 2004/ 103 960PCT/ CA2004/ 000750 Conpound 0

4013: 1H NWMR (400 O d6): ca, 85:15 m xture of"'
rot amers, ' rom cription; 6 12.36 (s
H)y, 8.590(s,L. 5367 6(m 1H) 716-

7. H, 6.94 (d, 8.2 Hz,
.79-5.6 ,56355om1H)~,53- 5 (m

2
5

51 H, 5 10-5/02 (m 1 H) ™4 5g1

4. 38y 4078 ( 1H) 4.12-3790 1 JL

3. 0 6 22,52 (mvi .

2.08-1. 98 A, 1.77- m 19I—|) 0. 97 ,\\
MS. (electro§ pray): 859. 4DN(AR/+ " 861.4 (I\/H—I)+“ 000
Reverse Phase HPLC Honogeneity (0.06 % TFA; CH3CN :

H20): 92 %10 Conpounds from Table 5 HNC N/&"§20 N S
Using the procedure of Example 17A but starting with compound 17B1 (Compound

6016, Table 6), compound 17B2 (Compound 7002, Table 7) was prepared as a light
yellow solid (5.4 mg, 16% vyield).

Reverse Phase HPLC Homogeneity (0.06 % TFA; CHsCN : H,0): 93.1 % (220 nm).
MS: 950.4 (M+H)*, 948.4 (M-H)". "H NMR (400 MHz, DMSO-dg): & 12.26 (s, 1H);

. 10.48 (s, 1H); 8.83 (s, 1H); 8.02 (s, 1H); 7.79 (s, 1H); 7.45 (s, 1H); 6.94 — 7.00 (m,
1H); 5.56 — 5.65 (m, 1H); 5.40 (s, 1H); 5.19 (d, J = 16.9, 1H); 5.07 (d, J = 11.4, 1H);
4.77 (s, 1H); 4.33 — 4.42 (m, 2H); 4.11 (d, J = 8.0 Hz, 1H); 3.97 (d, J = 9.6, 1H); 3.76
(s, 3H); 3.76 (s, 3H); 2.88 — 2.96 (m, 1H); 2.66 (s, 3H); 2.53 ~2.60 (m, 1H); 2.31 —
2.33 (m, 1H); 2.11 - 2.19 (m, 2H); 1.33 - 1.70 (m, 12H); 1.22 (s, br, 1H); 1.05 —
1.08 (m, 2H); 1.02 (s, 9H); 0.98 (s, 9H).

EXAMPLE 17C
Synthesis of Compound 7003:

S. H S_ H

N | )N
-0 Ns | N>_ ) e NN )

n o/
o + HN-$-N — o o
AR o Qg

OJ\N NE N 17C2 o™ N NE <% o
i 0 fe) ONH 07N j?;:N/

H o H o O \

17C1 17C3

Compound 17C1 (Compound 1027, Table 1; 35 mg, 0.045 mmol), N,N-
dimethylsulfamide 17C2 (22.3 mg, 0.180 mmol) DIPEA (39.3 pi, 0.225 mmol) and
DMAP (22 mg, 0.180 mmol). were dissolved in DMF (2.5 mL) and to the mixture
was added DBU ( 28.5 pl, 0.203 mmol). The reaction mixture was stirred for 5 min,
then HATU (18.8 mg, 0.05 mmol) was added. Stirring was continued for 12h and the
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O NNN\ HH~HOHO Conpound 5001 Conpound 5001:
1H NVR (400 MHz, DMSO-d6): ca, 85:15 m xture of
WO od0aire39%q maj or rotaner 15 description; 8 8. 6PCT/€A2aD4/000750

H, 8.34-8.19 (m 1 H), 8.04-7.98 (m 1 H), 7.97 (s, 1
H, 7.92- 7.81 (m 1 H, 7.73 (s, 1 H, 5.99-5.91 (m

1 H, 5.90-5.83 (m 1 H, 5.78-5.66 (m 2H),

5.25-5.15(m 1 H, 511-5.04 (m 1 H), 4.58-4.46 (m

2H) 4.15-4.07 (m 1 H, 4.00 (s, 3H), 4.03-3.94 (m

rgglgwﬁf;’wggzlﬁeréé tKrBﬂJSgHJIOIﬁI@R ﬂE%QndeLH}led §36ﬁ?ép( drPLE (Eor"é‘\b%creen :
( PD3AQ. 20°080mmyg h@rﬁurqfrap/‘tlon§ Wee pogled ( nh‘ga@ agqidyophthed to
1 4%[%5& Qﬁ]% (f)ﬂeld 3'51%) opc:&ﬁb)&ﬁvdRever (Jﬁdj €003, I2Ble3B))as'a yellow

hase HPLC
I—mﬂbgenelty (O 06 %TFA CH3CN : H20) 99 % -99 WO

- PR BB 16, ey 0t 0
Co?‘rﬁ%(md H5,0045-7:30 (MVRHY, 4027 M—Izl 8@8@)&% 548, (mg:2pl), 5.20 (d, J=

AN, ‘?H‘)’fsl‘i (f&oaUE{ %bz ”(Pll) of 7c£§>%agﬁ§5 él_ébeé gé' Mt 39)14 &-4.05 (m,

7 z7), (3§7 (8, 3)), 27618 6H)435555§H') 248-2.38 (03 %@3 rﬂs (n, 2H),

5 BA7E A, TPt 4 d Tioz fad g 60,8408 (5 1.

10 1 EMS:4VBH) £.888.4; GY-HDI §834 19- 4 12 (m 1 H,
4.05-3.94 (m 1 H), 3.99 (s, 3H), 3.80-3.30 (m under
H2O, 1 H), 2.68-2.54 (m 1 H), 2.39-2.28 (m 1 H),
2. BRAMRLE 18H) , 2. 23 (s, 3H) 2.08-1.99 (m 1H)

1. %3%6 teg&) ssay- 17-1.07 (m 1 H, 1.06-0.95 (m

The enzymatic assay used to evaluate the present compound is described in WO
15 00/09543 and WO 00/59929.

EXAMPLE 19
Cell Based HCV RNA Replication Assay
Cell Culture ‘

20  Huh7 cells that stably maintain a subgénomic HCV replicon were established as
previously described (Lohman et al., 1999. Science 285: 110-113) and designated
as the $22.3 cell-line. $22.3 cells are maintained in Dulbecco's Modified Earle
Medium (DMEM) supplemented with 10% FBS and 1 mg/mL neomycin (Standard
Medium). During the assay, DMEM medium supplemented with 10% FBS,

25  containing 0.5% DMSO and lacking neomycin was used (Assay Medium). 16 hours
prior to compound addition, $22.3 cells are trypsinized and diluted to 50 000
cells/mL in Standard Medium. 200 uL (10 000.cells) are distributed into each well of
a 96-well plate. The plate was then incubated at 37°C with 5% CO, until the next

day.
30
Reagents and Materials:
Product Company Catalog # Storage
DMEM Wisent Inc. 10013CV 4°C
DMSO Sigma D-2650 R.T.
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10 M S. (el ectrospray) : 774.4 (MH)- 776.4 (MH) +.
Reverse Phase HPLC Honobgeneity (O. 06 % TFA; CH3CN :

wWORO¥10P% % HW N, CiONS O O'N kN N\ HEI/BA2004/H6D0750

10

15

20

25

O Conpound 5004 Conpound 5004: 15 'H NWR (400 Mz,

DMSO-d6): ca, 85:15 m xture of rotaners, mmjor rotamner

description; 8 8.60 (s, 1 H), 831 8.16(m 1H,.

8.11-8.02 (m 1 H), 7.97 (s, 1 H, 7.89- 7.78 (m 1

H),775767(m1H) 6. 00-5 92m1H) 590583
565 T L2 2072

L e N i R T e s T AL I

.I:el'dil Boillnbl)SerdmOS 3. LBIQ-WhﬂlaNd)’ 0@9(@@: 3H)-20°C/4°C
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NS Q%WX”“”' D Sepe BRGSO Pt gy Ploicc
[A0yssiRED(M 8H), 1. 245ibto-BRL - 100 2300020154/ [1289G8°C
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CEL (‘A’)ﬂﬂALﬂﬂﬂ?Rﬂ 0O = 14- 102

[&6-4elkea f@ﬁ] | H), O. 9(4‘656"' u”}, MDD (elugct\ rI%STpr:e&/i
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npgenel t\/ (n 06 9% TBEA: CH3CN - H2 \: 96045
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TP TORFRPDNWOOI™

Preparation of Test Compound
10 WL of test compound (in 100% DMSO) was added to 2 mL of Assay Medium for a
final DMSO concentration of 0.5% and the solution was sonicated for 15 min and

filtered through a 0.22 uM Millipore Filter Unit. 900 pL was transferred into row A of
a Polypropylene Deep-Well Titer Plate. Rows B to H contain 400 uL aliquots of
Assay Medium (containing 0.5% DMSO), and are used to prepare serial dilutions
(1/2) by transferring 400 uL from row to row (no compound was included in row H).

Application .of test compound to cells

Cell culture medium was aspirated from the 96-well plate containing the $22.3 cells.
175 pL of assay medium with the appropriate dilution of test compound was
transferred from each well of the compound plate to the corresponding well of the
cell culture plate (row H was used as the "No inhibition control"). The cell culture
plate was incubated at 37°C with 5% CO,for 72 h.

Extraction of Total Cellular RNA

Following the 72 h incubation period, the total cellular RNA was extracted from the
S$22.3 cells of the 96-well plate usi(ng the RNeasy 96 kit (Qiagen®, RNeasy
Handbook. 1999.). Briefly, assay medium was completely removed from cells and

100 pL of RLT buffer (Qiagen®) containing 143 mM B-mercaptoethanol was added
to each well of the 96-well cell-culture plate. The microplate was gently shaken for
20 sec. 100 pL of 70% ethanol was then added to each microplate well, and mixed
by pipetting. The lysate was removed and applied to the wells of a RNeasy 96
(Qiagen®) plate that was placed on top of a Qiagen® Square-Well Block. The
RNéasy 96 plate was sealed with tape and the Square-Well Block with the RNeasy
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O Conpound 6016 Conpound 6016: 'H NVR (400 MHz,
DVBO-d6): ca, 85:15 m xture of rotamers, major rotaner
waele®enowé on; 6 12.28 (s, 2H); 8.56 (s, 1 H); BCDEAL®4/000750
1H 7.79 (s, 1 H; 7.46 (s, 1 H; 6.96 10 - 7.00 (m

1 H; 568 - 575 (m 1 H); 5.40 (s, br, 1 H; 5.19
(d, J =17.0 Hz, 1 H); 5.06 (d, J = 10.1 Hz, 1 H;
4.71 - 4.76 (m, 2H); 4.43 (t, J =83, 1 H; 4.32 -
4.34 (m 1 H,; 4.13 (d, J =83 Hz, 1 H; 3.96 - 4.03

( mgsqolalf& wa§ IJa?jeG%to%H‘& ho@%reé?md%%ceﬁgﬂ égtza QUég& oféa lle
1 Iqjantnfpgﬁ he famle(\ﬁ@s gentHfyged at@P00(rgm (951‘.)‘00 Rgp®r ¢snin at room
?H}eméef?a’MeS TheliBsd was Fgrﬁ'é%d fro?n%eéla(tyléh% POSBI%% o?/&rlﬁ%{ RW1

+. Reverse Phase nerty
en@idieasy 86 Kithway addesdp §a@1i web pplbeiNeasy SBqlatal Ehe

5%0““%5%9% oié W TR B g %@%%?'&%%B@%%?%OOO pm

ANpingt r@rNtesn;gprmum-ﬂ'@e Rumgg plate @anl place@angoefanother
clSaHS@uéFe’W%ll @ldﬁﬁ th@ té’pe’\lemdggﬂ la"nc{!’@ 8 L B EH%}DE g@ggen(@

p 7A1 17A2 was a
ABhOKit d’éﬁﬁ)@‘iﬂ‘ﬁ@ ’tm&h yebeiibe m\leasmea platalhe Riey 96

'TgplaQe \Q§s %E?éd w@g W éed G-t8% & cé?rtﬁfﬁgé@‘@f]réoo'o?pﬁ'\(gr 4 min at

(1.5 . The solution was stir
101 orqoamanp@yatme Thadns wis lemaprs\png aBother 0.8 nal. fBuffen RPE

angiaysi® RNRBS)96 Kif\REPEE A 16 Ealh WBIH otnO RNIIRY be ik Sfhe
adglNeasy 96 plate was sealed with a new piece of tape and centrifuged at 6000 rpm
for 10 min at room temperature. Tape was removed, the RNeasy 96 plate was
placed on top of a rack containing 1.2-mL collection microtubes. The RNA was
15 eluted by adding 50 uL of RNase-free water to each well, sealing plate with a new
piece of tape and incubated for 1 min at room temperature. The plate was then
centrifuged at 6000 rpm for 4 min at room temperature. The elution step was ‘
repeated with a second volume of 50 uL. RNase-free water. The microtubes with
total cellular RNA are stored at ~70°. |
20
Quantification of Total Cellular RNA
RNA was quantified on the STORM® system (Molecular Dynamics®) using the
RiboGreen® RNA Quantification Kit (Molecular Probes®). Briefly, the RiboGreen
reagent was diluted 200-fold in TE (10 mM Tris-HCI pH =7.5, 1 mM EDTA).
25  Generally, 50 pL of reagent was diluted in 10 mL TE. A Standard Curve of ribosomal
RNA was diluted in TE to 2 ug/mL and pre-determined amounts (100, 50, 40, 20,
10, 5, 2 and 0 pL) of the ribosomal RNA solution are then transferred in a new 96-
well plate (COSTAR # 3997) and the volume was completed to 100 L with TE.
Generally, column 1 of the 96-well plate was used for the standard curve and the

30  other wells are used for the RNA samples to be quantified. 10 pL of each RNA
sample that was to be quantified, was transferred to the corresponding well of the
96-well plate and 90 pL of TE was added. One volume (100 uL) of diluted
RiboGreen reagent was added to each well of the 96-well plate and incubated for 2
to 5 minutes at room temperature, protected from light (a 10 uL RNA sample in a
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conplete, the m xture was allowed to stir for 15 mn
and DBU (0.02 nlL, 0.14 mmol) was added dropw se. The

WO e®@ul10399¢ sol ution was stirred for 16 h at 23ET/CA2104/000750

10

15

20

25

diluted with DMSOto 2.5 nL total volunme and purified
by prep HPLC (H20/ CH3CN + 0.06% TFA). The fractions
containing the pure product were conbined and the
solvents 10 renoved by Iyophilization to yield 17A2 as
a yellow solid (Conpound 7001, table 7, 5.4 ng, 23

K %%(g@ﬁl éﬁ/é)@]ﬁ?ig%ﬂf %{5@3 go{%@ﬁfgﬁgrﬁ)yTéﬁg}es@éﬁE@thf each

1HvelhRag 1RasIEE onEST GRM® systemaMdlecularihynaricss). /6§tandard

1 &')n;e §Q ? éa%?’ejd 3?‘[ tge%) E%’of iheagn (N% SqL%Etltée]s dkhe Kbo%%g.(agRNk and

( dtheJesultln‘g fuorgscent lmanIges)g' hedRNA cqrpestratpmy thqewrlmﬂntal

8 arpéle?@ %Dmete 18501 froﬁ1 tgg an%arfbeﬁgr{/ﬁ %@dé%or_récé&gfg? the n%‘bx—dnutlon.

Synf Restiustof  Compound 7002 Coropamp 2004/Gafalbuc# | Storage
PCT AL SRS foejp———
4 -} DEPG | LATU DIPEA 0 |§9REO 7N, o \PHEE-oH N 4©
OH sEPTW O 0 DVAP, DBU O H|Gigm@ 17B1 1AR13dsi ng [tRE.
procedure of Exanple 17A hut st a_r_t_;__n_g_wn_(_h_g_g,n}g_g.u_prd___
17BLT{#BMRS6Rd 6016, Tabl @ BIMcompound HEPRS RT.

( CoFRSMELAEY02, Table 7) \/\El%,@hgpared as| 400t | R.T.

yellow solid (5 4 ny  16%\ d)

Homp Gelestiop Tpoe §8io% TFA, CHAETREEN H20) : 9319668, (220 R-T-

nm g [ 200
DI\/BOR' Kdre 15% o Ué}‘iﬁbﬁon R I\ﬁollgé\(ﬂég')l?(gbe ﬁ'M_ﬁglo MZ@ C

6.9 "S'qugre%eﬁ Blocks Qiagen 19573 R.T.

H; 2.54 - 2.57 (m 1 H; 2.10 - 2.20 (m 2H); 132-

24 (dd. J =6.3, 1.2 Hz, 6H): 1.00
ﬁé%%énf ;’J%Méﬁe”g"(? 97 (s. 9H). 20 EXAMPLE 17B

5 _Reverse Phase HPLC

) 8 83
H] Rnga®y0qKit | H); 7.79 (([QageH); 7. 45 7(451,831 H; R

Real-Time R.T.-PCR

The Real-Time R.T.-PCR was performed on the ABI Prism 7700 Sequence
Detection System using the TagMan EZ R.T.-PCR Kit from (Perkin-Elmer Applied
Biosystems®). R.T.-PCR was optimized for the quantification of the &' IRES of HCV
RNA by using the Tagman technology (Roche Molecular Diagnostics Systems)

“similar to the technique previously described (Martell et al., 1999. J. Clin. Microbiol.

37: 327-332). The system exploits the 5'-3' nucleolytic activity of AmpliTag DNA
polymerase. Briefly, the method utilizes a dual-labeled fluorogenic hybridization
probe (PUTR Probe) that specifically anneals to the template between the PCR
primers (primers 8125 and 7028). The 5' end of the probe contains a fluorescent
reporter (6-carboxyfluorescein [FAM]) and the 3' end contains a fluorescent
quencher (6-carboxytetramethyirhodamine [TAMRA]). The FAM reporter’s emission
spectrum was suppressed by the quencher on the intact hybridization probe.
Nuclease degradation of the hybridization probe releases the reporter, resulting in an
increase in fluorescence emission. The ABI Prism 7700 sequence detector
measures the increase in fluorescence emission continuously during the PCR
amplification such that the amplified product was directly proportion to the signal.
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1H,; 556 - 565(m 1H,; 540 (s, 1 H; 5.19 (d, J
=16.9, 1 H; 507 (d, J =11.4, 1 H; 4.77 (s, 1 H;
W@ 2®3/103996 42 (m 2H); 4.11 (d, J = 8.0 Hz, 1 H)CT/BARD4/000750
(d, J.=9.6, 1 H,; 3.76 10 (s, 3H); 3.76 (s, 3H);
2.88 - 2296 (m 1 H); 2.66 (s, 3H); 2.53 - 2.60 (m 1
; 231 2.33(m 1H; 2.11 - 2.19 (m 2H; 1.33 -
1.70 (m 12H); 1.22 (s, br, 1 H; 1.05 - 1.08 (m 2H);
1];02 (s, 9I—|);7 0.98 (s, 9H). EXAMPLE 17C 15 Synt hesi s
5 nd ) ' v _ > .
o TR e ghablscgal e feagith Mg it fyafleblegents
N the RQarithnds plasepdf pretutta@cupratatioo uh goinbzpreseatinga defings
' \ : | ) _
iy SR Ol g B 2 0o
MEXpONErBal grewlth oftee BCHR wrodus)&er the seswenece dstestor wapdlefiged as the
t . : .
5 T@cf@ tme%gld%%)‘).’(\ﬁ yé;\g%Qre%réeI?g?o?PHrson% tﬁ@ﬁ’e étflll;?eﬂl}lﬂy I—?& _ll_ngut

reaction was stirred f :
( 1808 RNA; shich thatodier igrmdicaldie corstiiansi thg [avasr besiaringed

fo 03

e e
pLautbingticay bpthepABHRIGNT CoMbielestisarsysiemepyeiptiing the Cragainst
50 'stérrxb%rc?&ru%or}?% ?CWN%Q LRfafdgpget her and
| yophli1ze o aftor mg (yield, 35% of conpound

10 17C3 (Conpound 7003, Table 7) as a yellow solid. 5

PSR (b iyt oy e

( niCY Rgplican RNA(was spaiasized (py) T7 Gassprigtion) in wifroppyrified and

5. ; = 7 L , 11 ;

(dSerifeq 7 o0 Gongiacho it R e 2 K R gples

( sqilugplys a. made in,ordato haves 50 03AP, 197,487.51039r E&q gagpmic RNA

15 2: g(%l_gs pﬁgué.ml'il%l_gell lat HaﬁﬁlRﬁA Wi aldo iforpdratet Witi#Sach dilution (50
(mYAHS 1M32- 014 (R OF) . 1.04-0. 86 (m. 11 »I_oi 10

El NGB! 5 (IMk19) HL=ofgRsh @fe(enpwtaﬂdggig_l-l@v iceD g Hyh-7 RNA) was

NSEs\iEy RitRUB3E f R&38¥nt Mix, and used in the Real-Time R.T.-PCR reaction.

The Real-Time R.T.-PCR reaction was set-up for the experimental samples that
20  were purified on RNeasy 96 —well plates by combining 5 uL of each total cellular
RNA sample with 45 L of Reagent Mix.

Reagents and Materials:
Product COMPANY Catalog # | Storage
TagMan EZ R.T.-PCR Kit | PE Applied Biosystems | N808-0236 | -20°C
MicroAmp Optical Caps | PE Applied Biosystems N801-0935 | R.T.
MicroAmp Optical 96-
Well Reaction Plate

PE Applied Biosystems N801-0560 | R.T.

25  Reagent Mix preparation:

Volume for | Volume for One Plate Final
Component one sample | (uL) (91 samples +
‘ (uL) Dead Volume) cone.
Rnase-free water 16.5 1617
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The enzymatic assay used to eval uate the present
conpound is described in WO 15 00/09543 and WO

wO083eR2% EXAMPLE 19 Cel| Based HCV RNA Repl i BEL/CARD04/000750

Assay Cell Culture 20 Huh7 cells that stably maintain
a subgenom c HCV replicon were established as
previously descri bed (Lohman et al., 1999. Science
285: 110-113) and designated as the S22.3 cell-line.
S22.3 cells are maintained in Dul becco's Mdified

Earlax TARMNVEY GalyEM  [SHPpT ementjeggowi T 10% FBS ang T
ng/lnl_neanycin (Standard Medi During the asisay
DI\/E'WW%%@J@M enent®d with 10%BFBS, 25 cont ai|nd A
0. EWOE}HM acki ng TEONyCi T (Way used (Assay
Me 16 h?)urs rior to co Loaund addi tion, SZZQOSPM
cel Id§T£(e10th)S| ni zed Bhd dilut|/ed’to 50 000 cel | 30mM
In dirom—200zpt—(10 M.Ttﬂlb) are
di gtri u?‘ed to eachw\/\gll of 6-wel |l plate. T%Og HM
pl atCéJT\'/Ea(:fZOtrhMbl i ncubat®@ at 37 :Wi7th 5% CCO2 unt i || 6G0neM
3 s;—and—vaterdgats:
NeXro Prittte 1 gt > 200 M
_.|.Reverse Primer. (10. p.M) N 98 L I .200.nM
. [PUTR probe & “M) I gg =TT 200 M
_l.rTth DNA polymerase
R R 0~ 19 ... 0.1 U/l
(5UuL)y — — " —
. .[-AmpErase UNG . . . . .. Product |Conpany Cat al og
Starage , DVEM Wsent 8. 10013@&2 4C DVBO Si gna [®.2650.L
R T.(09M94 Wo 2004/ 103996 PCT/ GA2004/ 000750
DJ' :;::r:::‘:‘r:;_::::‘:?i—_’::::_:::‘:_:—_‘::_—_:::r;:__———
Serjuf'Bi'YNF t t aker 1 (418)

G bco-BRL 10131-027 20(7 4C Trypsin- EDTA G bco- BRL

PP B segrc i IR BErACE A sACRE T Asc caT
Dexpe \G1T ATITt-e¢ Pl at e Becknman 267007 R T.

Pol ypropyl ene Preparation of Test Compound 10 pL of
test conpound (in 100% DMSO) was added to 2 nlL of

5 ARevgrdéRitiner Sejuance (SEQ ID NO. 2): 5'- TCC CGG GGC ACT CGC AAG

10

15

20

CAC CCT ATC AGG -3

Note: Those primers amplify a region of 256-nt present within the 5' untranslated
region of HCV.

PUTR Probe Sequence (SEQ ID NO. 3): |6FAM|- TGG TCT GCG GAA CCG
GTG AGT ACA CC -

No Template Controls (NTC): On each plate, 4 wells are used as "NTC". For these

controls, 5 uL of water are added to the well in place of RNA.

Thermal Cycling Conditions:
50°C 2 min
60°C 30 min
95°C 5 min
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final DMSO concentration of 0.5% and the sol ution was
sonicated for 15 min and 5 filtered through a 0.22 pM
wokdoitmore Filter Unit. 900 pL was transferredPCTCa2004/000750
row. A of a Polypropyl ene Deep-Well Titer Plate. Rows
B to Hcontain 400 pL aliquots of Assay Medi um
(containing 0.5% DMSO), and are used to prepare seri al
dilutions (1/2) by transferring 400 pL fromrow to
row (no conpound was included in row H). 10
Application.of test conpound to cells Cell culture
medi um aspl r at ed fromthe 96-well plate containing
t he 822\6% Cellpsec L qf assay nmediumwi th the
appr opr iat@ diflrhihi N o? V@?ﬁ‘ conpound was transferred
fromeach well of the conpound plate to the
corresponding well of the <cell culture plate (row H
5Was useg@oas tiBesec inhibition control"). The cell
cultureéﬁ >.plate ’w\ESfo'rnouﬁﬂéﬁd at 37C with 5% CO2f or
72 h. Gacti®A bf Total Cellular RNA Fol | owing the
72 h incubation period, the total cellular RNA was

extracted fromthe S22.3 cells of the 96-well plate
usi ARG theNexaipatsy ofithe R Rydhieartiorkesisia amalysis requires setting

HaoeibestholdRIBsbendd dighdl Yor RS ﬁ@R pﬂﬁg 'aHH‘aV@énc%f?ﬁ'Ehf% G4

reno Qb ells and 100 pL
10¢ QC%SZW(’{E‘P {'%ﬂ therfg velue \fﬂw(ss?'% :Ce@pﬂwebwamp inagch
adesferent®rezation. %b'CTGfaIJeB%b%@né’éﬁﬁol' th%%s%%?%‘ég@b‘lé@ SFél @%e% to

The . m cr ent |y shaken f

of THRI9L lgfeﬁaﬁ%ﬁ H%H'?e‘é%%@él onghe sleRdardquBis: at e vveI l,

an dinaiys ¢tk RA d@ppﬁbﬁn‘b@gwag Rermharised g@é@@ oh @rﬁ@‘#ﬁ?o h RNA
agen(r

Ei‘%ﬁ“?ﬁt g ”ﬁgg"epﬁo W?&ag%%%\g’o%ﬂ‘e %@Hkﬂ#r? Well) and expressed as

155qyamcﬁné/‘édqduv£érﬂ§kp bhivtal RNagYe §6).Pl ate was seal ed
with tape and the %quare wel 1™ Bl ock wi th the RNeasy

-105 WD 2004/ 103996 PCT/ CA2004/ 000750 96 pl ate was
I oaﬁeRNNﬁdpthmbB@[gj@mg?ﬂamFea%ﬁ QI iohtr deﬂtcgﬁurggﬂéﬁngagf

ntrif e was centrif
606’63?‘%0%8@ r efPB?a“ﬂ!g H)QV BNAig & prteémf@rcﬁtvaﬁ@s

Theoricap@atiins of mmend The opidnisid! vid<CcAdiatld %utmth&fonowmg
Buffer RAM (Q agen(r) RNeasy 96 kit) was add

20 o8 aU\BVI of the RNeasy 96 plate. The 5 RNeasy 96
pl ate was seal ed wypdn- gggepgp,my@ee%ctt@peo@nd

centrifuged at 6000 rpm for 4 mn at room
tenperature. The RNeasy 96 plate was placed on top of

an/ambanmeaﬂ coave fRguRrBe W hodd a2k, aghei"@j fodRe Hhﬁﬁﬁb\ﬁe&g%‘ﬁ{ratlon

f k
ad & fﬂ%’ feggh%%‘ﬁgf \E@f é&eﬁfﬁw@aé;%was&ﬁ@ulaﬁ@ma@g of SAS

25 96sofipland (StumsticslesSuiadratistem; BRY IRIRRS, 1AE. CApeNTY
centrifuged at 6000 rpmfor 4 min at 10 room

tenperature. The tape was renoved and another 0.8 nL

of WRef trer c&%uné@%@ﬁﬁéntlaﬁ\lé%séfvaﬂ@ﬁgd inth¥BfeRERE Lnkfnatic

each as late. T
and c\:AeKﬁ based assays, F%h'g co%poun s are found to be highly active.

30 EXAMPLE 20
Specificity assays
The specificity assays used to evaluate the selectivity of this compound are
described in WO 00/09543.

When the compounds were evaluated in the specificity assays, the compounds of
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RNeasy 96 plate was sealed wth a new piece of tape
and centrifuged at 6000 rpm for 10 mn at room

wao eovproavare. Tape was renoved, the RNeasy 96 PUHCA2088/900750

10

15

20

30

pl aced on top of a rack containing 1.2-nL collection
m crot ubes. The RNA was 15 el uted by adding 50 pL of
RNase-free water to each well, sealing plate with a
new piece of tape and incubated for I mn at room

tenperature. The plate was then centrifuged at 6000

I RBPrh R4 14velle FouRH t6 BOBLIEEHIIREH Ml iy d%t@hwstymf@hﬁmmbmon
was repeated with a second vol une of 50 FLﬁﬁﬂ’ %{(
welhe measHi@blg agtiviva conggntiationsumfo 3uMyindpe ukocyte
Sté{éﬁgséénd ¢8thepéin @Jaygg%g‘l cation of Total Cellular RNA

NA was quantified on the STORMr) system (Ml ecul ar
Dynam cs(r)) using the R boGeen(r) RNA

jFLE@ation Kit (Mlecular Probes(r)). Briefly, the
Ri boG een reagent vvas di'l uted 200-fold in TE (10 mv
Trl?*sarmacotsmet'? Psopertiff) EDTA). 25 General ly, 50 pL of
egsbewesmw@hhéﬁ Jbrfée@ @ofbodils tﬁeﬁik@ﬂﬁ@faﬁnél:tﬁk\r‘r&atl@fpropertles
[

somal RNA luted in TE t

sichasdietchadle BRSTAIRSET0 NS st hbodr A3 2 afiSen oralgage of
05) K the ribosomal RNA solution are then

transterred in a new 96- well plate (COSTAR # 3997)

and the volune was conpleted to 100 pL with TE
GeMSFeaéﬂpMcltIy? %élﬁﬂonQfaséé}B aR% Web brap bBécﬁpN@Ssdﬂée&d if @ed to

he standard curve and the t her used f or
t Hésterping algpmadevels Qdes &amppfm%dm argt e er&r Srelesisigon
sanple that was to be quantified, was transferred to
t he correspondl nog well of the 96-well plate and 90 pL
- Ene vol ume (100 pL) of diluted

RipoGe : tﬂm to\jsol %dﬁ%mﬂsqe&ks‘éﬁb |sellafct|bh@)

96-wel | plate and incubated

" ohe pelaionial aoBposHe e Be SRORAUHPA GRISSHE. ek basadien their

S angl&Jrb&lﬁilarﬁﬁﬁnm%%éﬁérﬂﬁaﬂ&oﬁ’éﬁ é?A&QBWd O E e Xtra 2

pL final vol ume genera utio

£ | method pRbeatie-oadne %'%?teg aewpovﬁ% W%a%s)"?%'ﬁg‘%ﬁ eessg on the

t hﬁntﬁTQBMg Whérﬁ%a@ﬁb&rwbblﬂfdl\lv@é sii@diRtaCaf plamaAnd run through
standard curve was creat %éﬁél%ﬁ F?g qf t.he kn oCmaSS and
UL (or P LoV b 2repBeiaden RS 18 FeTloa s, Y

fl w@rp%%gi@rétsépataﬂaﬁ bfﬁoﬂg compBuRN\CIaRCE Bha/at HPLCIVIS teee used
experi nment al was determ ned, fromthe

st ﬁ%Eﬁ?'ﬁfolﬁ’PQ‘é"géﬁﬁ CE'E)’PP sdptoryie P?%Se%x di | uti on.

Reagents and Materials: ..............

Pr oduct Corrpany Catal og # Storage DEPC Signa D5758 4C

3. Dosing and plasma sampling:

Male Sprague Dawley rats were fasted overnight in individual cages, with access to
aqueous 10% dextrose. Two rats were dosed with each “cassette”. Plasma
samples (~1 mL) were collected at 1 and 2 h post-dosing from the 2 rats and pooled

for extraction and analysis.
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EDTA Sigma E5134 R T. Trizma-Base Sigma 178524 R T.
Trizma-HCI Signma T7149 R T. Collection Tube Strips

wOr@grm9I®562 R T. Ribogreen RNA Quantit ati onP&I/CA2004/000750

10

Mol ecul ar Probe R11490 -20C Rneasy 96 Kit Q agen
74183 R T. Square-Well Bl ocks Q agen 19573 R T.
Real -Tinme R T.-PCR 10 The Real -Tinme R T.-PCR was
performed on the ABI Prism 7700 Sequence Detection
System using the TagMan EZ R T.-PCR Kit from
(Perkin-El mer Applied Biosystens(r)). R T.-PCR was
optim zed for the quantification of the 5 |IRES of HCV
RMA by thngumextra@ﬁmhan@@naiw@gy (Roche Mbl ecul ar
Di t

ﬁgﬂ%%kb%éas%ﬁ% ﬁl%&%} (ﬁﬁ/@ﬂ 1tea;?1d a%}? b‘iﬁ’f‘kg:ﬁé%’aa blank plasma

previ ous esct
Mscprk@mwﬂh allithe 3gmMpEATSIBR)5 uMh"é eays pEneEsastas hysth@ ﬁ@hd phase

5 x?’racﬁ&h%@@lg“ e [n%fets'v% ré)éné’l& e?"ﬂ{ LPRe aQBVNPLC/MS for comparison

poﬁ yner ase e net l1zes
dualrpdseb dllasmd corneptialiting emmtlreﬁt@@ba%ﬁd orpmwgeqvwmemratlon of
Pr, pecifically anneals to the tenpl ate
bé? RA&?ﬁ@ar(jQ prinmers (prinmers 8125 and 7028). The
5' end of the probe contains a fluorescent reporter
safioxyfluorescein [FAM) and the 3' end contains a
quorescent 20 quencher (6- carboxytetranethylrhodan1ne
[ TAhemp$sayerdn thanreeasino ssree. o8 SPHROURgSeRIthig RvRALon are
S%Eﬁc?ﬁﬁﬁlg |%)§ ?H&h}earnd%éd?@nté%%%udwg bidl Zdhin@¥fration,
ease radatlon of the hybridization
prwlﬂéblp@fﬂ plasea |©\h¥,ﬁ '#Reb?o?ﬁe’M resulting in an increase
in fluorescence em ssion. The ABI Prism 7700 sequence
detector neasures the increase in fluorescence
em ssion continuously during the PCR 25 anplification
such that the anplified product was directly
proportion to the signal. -107 WO 2004/ 103996
PCT/ CA2004/ 000750 The anplification plot was anal ysed
early in. the reaction at a point that represents the
| ogarithm c phase of product accunul ati on. A point
representing a defined detection threshold of the
increase in the fluorescent signal associated with the
exponential growh of the PCR product for the sequence
detector was defined as the 5 cycle threshold (CT). CT
val ues are inversely proportional to the quantity of
i nput  HCV RNA; such that under identical PCR
conditions, the larger the starting concentration of
HCV RNA, the |lower the CT. A standard curve was
created automatically by the ABI Prism 7700 detection
system by plotting the CT agai nst
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each standard dilution of known HCV RNA concentration.
10 Reference sanples for the standard curve are
w0 p@kaeege on each R T.-PCR plate. HCV Repl i corCRNA2088/800750
synt hesi zed (by T7 transcription) in vitro, purified
and quantified by OD260. Considering that 1 pg of
this RNA = 2.15 X 10" RNA copies, dilutions are nmade
in order to have 108, 107, 106, 105, 104, 103 or 102
genom ¢ RNA 15 copies / 5 pL. Total cellular Huh-7 RNA
was al so incor por at eqadligs 6gdorPOUNDE (50 ng / 5
pL) 5 pL of each reference standard (HCV Replic
Hiththe f@&%mng/@sammm| fi GREEPANEhHaoeergng Eﬁthﬁéﬁ\ﬁﬁ'?n I@T@(“StEd in the

andpies 8do 70wh8RirRgadefihdEmBnt, EP@Brfeg @ﬂwl Caihd tBJla@ﬂnes tert-
Real -Time R T.-PCR reaction Was

eRpRt |Q?€Pﬁ°éﬂﬂd% aFRATEIRg {ikis 1peeriien @S%W.Sﬁpwd%rvahﬁéé%\yer than

9@hoWEl00 riM BH&ECRYVHRENbREMNHa® aPbutB00RALN tot al
cellular RNA sanple with 45 pL of Reagent M x.

Reagents and Materi al s:

Product COVPANY Cat al og i Taql\/an EZ RT.-PCR

Kit PE Applied BiosyBte 0 M cr oAnp
Optical Caps PE Applie@ BNos ste 0150935 R T.
M croAnmp Optical 96 PE Appli @d ens N80O1- 0560
R T. V\éll Reaction Plate 25 Reagefh X preparati on
Votumerfor—Vvorure Tur O~ Prate Frpat onent .
safpde | (pLPB (91| sambl es + (p) Dead VoI urﬁer% conc. m(llfnm;)ﬁ)
rase—+ree—watetr—1+—5—361-F+—108—8-2064103996
PCT603A2004/1000750 MEX- TalgMameEZ buf fer 19 980 1X| 837.3
Mh( OAc) 2 mv) 6 588 3 nM dATP (10, : 471300 -
pM dCTP (10°mM) 1.5 147 300 pM dGTP {10 "M 1.5 147
300 pM_dUTP (20 mM 1.5/ 147 600 pM ,
1002 T MeO- MeO- 0 835.3
H
1003 T MeO- MeO- Q 849.3
,'\N)J\/é
H
1004 T MeO- MeO- ) 0 863.4
(5 o
H
1005 -y MeO- Me- , j\/O 831.4
,’\N
H
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Forward Prinmer (10 pM 1 98 200 nM Reverse Prinmer (10
pM 1 98 200 nM PUTR probe (5 pM 2 196 200 nM rTth
wob4padoyerer ase 2 196 0.1 U pL (2.5 U plL) AnpECEHSS200MNB0750

0.5.49 0.01 UpL (1 UWpL). Total Volume 45 4410
Forward Prinmer Sequence (SEQID. 1): 5 - ACG CAG AAA
GCG TCT AGC CAT G&C GIT AGT - 3" 5 Reverse Priner
Sequence (SEQ ID NO 2): 5 - TCC CGG GGC ACT CGC AAG
CACCCTATCAGG- 3" Note: Those prinmers anplify a region
of—256At—presept—wthi-Arthe—5—untranstated——region .
of dgdv| 10BPUTR Prob® Seguendd (SEQ | D N& 3), 6F3NYHM+"D
TG ICT _GOG GAA CCG GIG AGT ACA oo TAM Ne MH+2)

Tegph@t e Contro|s (ABHO) | On gach plate, 4 wells areg19.5
EIC

used as " ". For these| 15 contrpls; S5lpL wat er
are added the well injplace of RNA. Nhermal™ Cycling
Condi tijons™ 50C 2 min 6DC 30 mn |20 §|SC5 mn -109
WD—2004/ 103996 PCT/ CAZ00#7 000750 5C 15 sec 60C|1 g&sp
fQA007 ¢ycl e 5| 90Me®s5 spc 6ME 1 mn 1 fdr 40 cydl 8932
Fol | ow|ng e termnation of the R T.+ ign the
dat a anal requires setting of|threéshold
flluorescence signal for the PCR plate and a standard
CerjéE%V\laS 10 const 6t_ed by meptti ng ,t hey CT val ug gus55

Ve RNA copy|nunper used I'n each .
,’\N
H
1009 - MesN- Me- 9 846.5
é ’»’\N/U\k
H
1010 I MeoN- Me- , j\/@ 858.5
O
H
1011 - MeoN- Me- . 790.5
S~
N
é "
1012 T MeoN- Me- / 816.5
@ | E
H
1013 T MeO- Me- ., 777.5
O
H
1014 T MeO- Me- ) 803.5
A~
' N
@ :
1015 T MeO- Me- 9 777.5
O |
H
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reference reaction. The CT val ues obtained for the

assay sanples are used to interpolate an RNA copy
woenbae3dbased on the standard curve. Finally, PEECRMNA4/000750

copy nunber was normalized (based on the R boG een RNA

quantification of the total RNA extracted fromthe

cell culture well) and expressed as 15 genone

equi valents / pg of total RNA [g.e./pg]. The RNA copy

nunber [g.e./pg] fromeach well of the cell culture

pl-ate—was—a —neasut e of te—anountof repljcating Ly S
RNEridh |t he Bor esencelbf variods cohcentrdfions of m(“zm(_m))
i nbi-bit-er—TFhe-l4-t-nhi-bi-teor—was—carcutated—wtirtie
f ohbpevi|ng --120 equameon: [LO0 Mef (9. e./hg}i h)/(g.| 763.5
e.l/,ug|ctl 100]. A nonflinear curve fitN'w\h the
Hill | node s applied tp the inhibition-concentr|ation
data, and e 50% effect|ve concentrati on (EC50) |was
caltcutated by the use of TSAS 25 spftware (StatIStbﬁ
Sofldhare System 9M€OrnstituMe; Ing. Carg, N C.). 5
the conpoyrmds of this invention are evaluated in|the
priecedi{ng ymati ¢ and| cel | based assays, the
canmpounds are found to be highly active. 30 EXAMRLE 20
SFjﬁ%%iciLy_assays E e speci égity assays used tq 7354
evdl-uatle the selectiVvity]of I S conpounthgf e
descri hed 4 nyWD[ 00/ 09543| WWhen t he|conpoundd wer ¢
eval uatjed the specificity assays, the conpounds of
-110 W) 2004/103996 PCT/ CA2004/000750—f orrul-a—1—-were
f qypgletio be- 2ct Mé®-i n| t hatet hey | do not Oshow 819.4
sijgni fijcant/_i nhi|bi ti on no measur abl e{acivity at
cgncentjr at Ip to 30 pM in the Huwaﬁ Leukocytle
Ellast ase ¢~ Caf hepsi n B|assays. 5|EXAMPLE 2
Phatracokinettcproperties The present Tvention
cdripe0sles conpoynddleChat | shoetphar racoki rfeti ¢ 847.5
priopertli es uch as detectabl e pl asma t he
rat at (1 and 2 h after an oral dose of 5 nufkg.
10 More explicitly, the floll ow ng assay, an in viyjo
orlal_absor ption|sc , s used to| determ ne plas
| Vi@ of tlest do ids|in aTat after49[92\ 914
admi ni sft r n: | Materialls and Methods:’ N
1022 | 7T MeO- Et- , /ﬁ\v/[::> 859.5
O
H .
1023 T MeO- Et- 9 791.4
3
H
1024 T MeO- Me- ) 0 811.4
g ,l\”)k/é
F
1025 T MeO- Me- . 755.5
‘\ "’\N
H
F
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15 1. Method used to pool conpounds ("cassette

sel ection"): The selection of conpounds to be pool ed
WO niog/188399€assette” was based on their struct uP@r/CA2004/000750

simlarity and physi cochenm cal properties. A solid

phase extraction nethod applicable to all the

sel ected conpounds was established. Based on the

initial testing where each conpound was spi ked into

rat plasma and run through 20 HPLC or HPLC/MS at a
concentratiom of 0.5 pMT the retention tinpe, 1onfc .
ma€pd. and B he possli-obl e separ‘-éti on| anong ‘%grrpoun.dén('wgp

/W, o3 -l H £ 3
HRLG—ahdlor—HPEEHVE—were—uset—as—pasts—For pootify

31foznpounds i ht dlede “lcassdete”.| 2. Orfl vehicle &G

conpound p aration: 25 Each "cassette’“cQ ins 3-4

conpounds<at:/5 or 4 ng/ kg for each conﬁound. he

cassettes e prepared fas an oral | suspension in|0.5%
Wil

agrreous eeHutoseand—0-3% pf—potyoxyethytiene

( 20027 0r bi- nmpnolde@at e| ( Twden-80) . The d%si ng 779.3
vol unme m./ kg via pral gavage. 30’\%,. sing and
pliasma g] Mal e Sprague Dawl ey rat sl were fasted
over ni g i ndi vi dual cages, with access to aqueous
10%dext —Tyworats were dosed W tiT each

" (4028t Pl asmaMe©anp| es Br+1 mL) were c@llectdd &#1-3
1land 2 -dosing fromthe 2 rats atf led| fou3.2

ext ract|i anal ysis.|-111 WD 2004/ 168996
PCT/ CA2004/000750 4. Coppound extfpaction and
anal ysi[s: From eéac assette, plasia sanples at 1 a

2 HPX%I ank |pl asnm, ank| pl afm spi kedMl thg%'3
cqnpourlds 0.% pMof each, are extragted-b hg 909.3
salid pha extraction|met hod. Sanpl®ds were anal yzed
by HPLQ and HPLC/ MS for conparison! purpose. Plasna

ccqggatratl ns are i mat ed hased |on the sjngle 841.3
cgncentjratijn of .5 pMstandard. |Resukts L 10 Wh

*N843.3
assayed i recedi ng|screen, sone codbounds of .

€ [
this inven n are found in the pllasnma at the 1 jhour
and—2—-heur—inter ' iy '

vzl fAll

o o
VAT 9 T UT ] UV

nd—2—4 te M-Are—ofal ;

wi [tlpshpl ood-pl asrma Megel s |up tB- 1. 5pM - j%g\ﬁ@l 897.3
2004/ 10399§PCT/ CA2004/ 000750 TABLESH* NOS lkgg 3
the follo exanpl es off conpounds accgrding to this

i nventijon e lijsted in the

tBuO- Me- , 819.4
’I\N
H

1032

1033 tBUO- Me- 819.4

O
o
H

1034 | T HO- Me- , J\ 763.4
% AN
H

1035 HO- . Me- 763.3

0
< L
H
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Tables 1 to 7, wherein Me defines nethyl, Et defines
ethyl and tBu defines tert- butyl. Conpounds accordi ng
W 00thdI9é nventi on usual ly show | C50 val ues | ORET/CAREBMN000750

5 _about 200-nM and EC50 val ues | ower than about 300

nM  TABLEIl R2 L N-~LN~S O O41 BONNHOO
OHRO Cpd. BLL R mMz (MH+ (MH+2)+ 1001 MO
MO 0 837.3 H 835.3 1002 MO MO 0O N H 1003 -'
MO MeO- 0 849.3 H 1004 -- MO MeO- 0 863.4 H 1005

AA Al 1 OA00OA
2 O—M 831—4—N—-H +13—WO206

vy OO L= T1 J-l US4 1TUOIJ0
PCTRAAR004/00750 Cpd. B L L' R2 Mz (MR + (M rﬁ%@nﬁ)
1006 MO Me- ~1819.5 N : H+2)
1036 -1 MeO- Me- 9 791.4
NN
. H
1037 -1 MeO- Me- 9 847.5
é l’\NM
H
1038 - MeO- Me- , J\ 791.5
e
H
1039 -1 MeO- Me- £ 859.5
e O
1040 T MeO- Me- 9 805.4
3 NI
H
' o)
1041 - MeO- Me- p 791.4
S~
N
é "
1042 -1 MeO- Cl e 797.4
é N 799.3
1043 - MeO- Br 0 855.2
‘ é SN 857.2
H
1044 - MeO- o] 9 811.3
é N 813.3
H
1045 -1 MeO- Cl j\/o 865.4
é SN 867.4
H
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H 1007 MO Me- 0 833.5 -- 1IN"\ H 1008 -

0 845.5 H 1009 - Me2N- Me- O 846.5 H 1010 --
woR04008%6. 5 N H 1011 -- - Me2N- Me- 790. 5 PCT/EA2004/000750

1012 - Me2N- Me- 816.5 N H 1013 - MO Me- 777.5 N

H 1014 MO Me- 803.5 H 1015 '- MO Me- O 777.5 N

H -114 WO 2004/ 103996 PCT/ CA2004/ 000750 Cpd. B L L'

MO Me-
Me2N-

R2 mz (MH) + (M#2) 1016 MeO- Me- 763.5 N H 1017
MeO- Me- 749.5 -
0 1 2 m/z (M+H)"
Cpd. B L L R (itisoy
1046 | [ MeO- Me- )OJ\ J\ 821.4
O L
1047 | T MeO- Me- )OL 793.4
S Sy
H
1048 | T MeO- Cl o Q 825.3
é "\N)J\/\ 827.3
H
1049 | T MeO- Br , j\ J\ 885.3
é Ao 887.3
H B
1050 | T MeO- Cl )OL J\ 841.3
é N7 o 843.3
H
1051 MeO- F 9 795.3
,'\N/U\/
H
1052 MeO- F , J\ 781.3
O
H
1053 | MeO- Cl , )OJ\ 813.2
é SN o7 815.2
H
1054 | T MeO- Br , /ch 857.2
é SN0 859.2
H
1055 | - MeO- Br 0 869
é ’\N)H/ 871.1
H
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N H 1018 - MO Me- 735.4
0 847.5

N H 1020 MO Et-
wa 2440396 H 1022 MO Et -

0

MO Et- 0 791.4 N H 1024

- MO Me- / 755.5 N H F

PCT/ CA2004/ 000750 Cpd. B L

N HZ 1019 MO Me- 0 819.4

H 1021 -- - MeO Et-

859.5 ,~N~ H 1P2BCA2004/000750
MeO- Me- o 811.4 F H 1025
-115 WO 2004/ 103996

L' RR Mz (MH) + (M H+2) +

1026 -- - MO Me- 08354 N H 0 1027 -- - MO Me-
779.3 N
Cpd. B L° L R? miz (M+H)*
(MH+2)"
1056 Tt MeO- Br , 0O 869
'\ﬁ)j\/\ 871.1
1057 HO Me 0 819.2
é ,'\N/U\/K
H
1058 HO Me )OJ\/O 831.2
é A
H
1059 H Br 0 867
é SN 869
H
1060 --r- H Br j\/@ © 879
é AN 881
H
1061 | |- H Br 0 825
é Y 827
H
1062 N H Br , l 811
é SN 813
H
1063 F Me 9 821.3
e
: H
1064 /Q/\CF MeO- Br .9 883.2
3 Sy 885.2
H
1065 | < MeO- Br o0 869.3
\E> Sy 871.3
. H
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H 0 1028 - MeO Br- 0 841.3 843.2 H 1029 MeO- Br- 0
911.3 909.3 H 1030 - MeO- Br- 841.3 N 843.3 H 1031
WOR@4/1B99 0 897.3 899.3 H 1032 -- tBuO Me- BABCA200M000750

H 1033 -- - tBuO- Me- 0 819.4 I[Nk H 1034 -- - HO

Me- 763.4 N H 1035 -- - HO Me- 0 763.3 H -116 WD
2004/ 103996 PCT/ CA2004/ 000750 Cpd. B L L' R2 nlz

(MrH) + (MH+2)+ 1036 - MeO- Me- 0 791.4 H 1037 MeO

Me- 0 847.5 H 1038 791.5 <

0 1 R? miz (M+H)"
Cpd. B L L A

Q 815.2
k, , "\H/U\/ 817.2

1067 MeO- Br , j\/ 843.3
\< '\” 845.3

1068 | oo MeO- Br J\/O 955.3
KE | Ay 957.3

1069 [Fn .| MeO- Br j\/o 937.3
Ay 9393

1070 k MeO- Br w 869.3
| ‘ Ay 871.3
1071 | MeO- Br 1D 897.3
\C ~y 899.3

1066 MeO- Br

O

1072 | o~ MeO- Br , j\ /k 931.3
\E Sy o 933.3

1073 |CFn_~~..| MeO- Br , j\ /L 913.2
'\H 0 915.2

1074 MeO- Br , j\ /L 899.3
@\’ '\H o) 901.3

1075 k MeO- Br ) /([L /k 845.2
'\ﬁ o 847.2
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1038 MO Me 1039 MO Me- 859.5 N H 1040 MO Me-

0 805.4 N 1041 MO Me- 0 791.4 H 1042 -

wWQ 2004403996 799. 3 1043 --
0 811.3 813.3 H 1045 MO C

MO C

R2 mz (MH) + (M H+2) +

MeO Br

MO d

0 855.2 H 857PQr/CAL4/000750
865.4 867.4 H

117 WD 2004/ 103996 PCT/ CA2004/ 000750 Cpd. B L L'
1046 MO Me- 0 821.4 6 NOH

1047 -- - MeO Me- 0 793.4 NOH 1048 -- - MeO- O 0

825.3 827.3 H 1049 - MeO Br 0 885.3 N O 887.3 H

1060 Ve CI N O 0= 8413
Cpd. B L° L R? miz (M+H)*
(MH+2)"
1076 MeO- Br , )1 /k 873.3
\< N 1K
1077 | [~ MeO- Br ) /k 887.2
% Sy 889.2
1078 @\ MeO- Br , /h 855.2
S '\ﬁ 857.2
1079 K MeO- Br , /L 801.2
™y 803.2
1080 MeO Br , J\ 829.2
\< '\ﬁ 831.2
1081 | MeO Br , /[1/ 901.3
Kﬁ | Sy 903.3
1082 Q H o] , M 823.3
S Sy 825.3
1083 O\ H cl J\/Q 835.3
S W 837.3
H

1084 O\ H cl e 781.2
N N 783.2
1085 O\ H cl , /L 767.2
S Sy 769.2

-121 -




843.3 H 1051 MeO- F 0 795.3 H 1052 -' - MO F

781.3 N H 1053 -- - MeO- C 0 813.2 N 0 815.2 H
Wa0®4/103996 MeO- Br Ol1 857.2 N11 0 859.2 H 1BSHCMID4/000750

Br 0 869 N 871.1 -118 WD 2004/ 103996

PCT/ CA2004/ 000750 Cpd. BL L' RZmz (MH+ "' (M

H+2)+ 1056 MeO- Br Q 869 871.1 H 1057 -- - HOMe O
819.2 H 1058 HO Me 0 831.2 N~ H 1059 H Br 867 N
869 H 1060 -- - HBr 0 879 881 H 1061 -- - HBr o
82
Cpd. B L° L R? miz (M+H)*
(MH+2)"
1086 Q H Cl .9 795.2
'\H/U\/\ 797.2
1087 O\ H Cl .0 795.2
AN
”)H/ 797.2 .
1088 O\ H . Cl , i/j\ 811.2
' Sy o 813.2
1089 O\ H cl , j\ 783.2
. \N O/
- H
1090 O\ EtO- Br 9 869.2
Sy 871.2
1091 O\ EtO- Br .9 883.2
'\HJ\( 885.2
1092 O\ EtO- Br -, J\ 855.2
. Sy | 857.2
’ H
1093 O\ EtO- Br 0 /L 899.2
'I\R{/U\O 901.2
1094 O\ PrO- Br 0 883.2
. Ay 885.2
‘ H
1095 O\ PrO- Br 0 897.2
. '\N)J\( 899.2
‘ H
1096 O\ PrO- Br Y 860.2
¢ BN 871.2
‘ H
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N 827 H 1062 HBr 811 N 813 H 1063 F M 0 821.3 H
1064 MO Br e 883.2 CF3 N v 885.2 H 1065 MO Br O
wW@e®43039%§ 871.3 H -119 WO 2004/ 103996 PCT/CA2004/000750

PCT/ CA2004/ 000750 Cpd. B L L' R mz (MH + (MH2)

1066 MO Br 0 815.2 ~- H 817.2 1067 MeO- Br o 843.3

Nv 845.3 H 1068 0 MO Br 955.3 N o 957.3 H 1069
CF3~/~ MeO- Br 0 937.3 N~ 939.3 H 1070 MO Br o

869.3 871.3 - H 1071 MO Br ~ 897.3 899.3 H

Cpd. B L L R? miz (M+H)*
(MH+2)"
1097 Pro- Br 0 /L 913.2
oY I ez
- H
1098 H Br 0 811
O\_, ;\”/U\ 813
1099 | CF; MeO- Br 869.2
\/\’/ :’i /k
’ N 871.1
A H
1100 MeO- Cl 0 825.2
O\, '\NJH/ 827.2
-~ H
1101 EtO- Me 9 791.2
L <
. H
1102 EtO- Me 9 805.2
oy ‘.
. H
1103 EtO- Me , J\ 791.2
O\, '\N
I H
1104 O\ EtO- Me o J\ 835.3
A L A |
) N~ G
1105 MeO- CN , J\ 786.2
O\, '\N
. H
1106 Br MeO- , J\ 841.2
O\, Sy 843.2
B H
1107 MeO- CN Q 800.2
O\, I'I\N/U\/
.7 H
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1072 0o MeO- Br ~ ~ 931.3 N o 933.3 H 1073 0F3~/ ~.

MeO- Br 913.2 N o 915.2 H 1074 MO Br ~ ~ 899.3 N
W@201089% H 1075 MO Br 0 ~ 845.2 N 847.2 HEWR2A2000000750

2004/ 103996 PCT/ CA2004/ 000750 Cpd. B L L' R2 mz

(MrH) + (M##2)+ 1076 MeO- Br NkO- $73.3 H 75.3 1077

00 MeO- Br 887.2 N 889.2 H 1078 MeO- Br 855.2 N

857.2 H 1079 ~ MeO- Br ~ 801.2 N 803.2 H 1080 MO

Br 829.2 N 831.2 H 1081 0~0 MO Br 0 901.3 H 903.3
1082+ ~\=—~823-3N-825-3

Cpd. B Lo L R? miz (M+H)*

. (MH+2)*

1108 | Fao~ . MeO- Br /L 819.1

: Sy 821.1

H

109 [~~~ MeO Br , J\ 833.1
'\H 835.2

.
”,
’,
e

1110 O MeO- Br 4 /L 843.2
g .
' '\H 845.2

UL N MeO- Br , /k 815.2
'\ﬁ 817.2

1112 MeO- Br , /k 843.2
'\h‘ 845.2

1113 F\/\, MeO- . Br Q 833.1
' ,'\N/U\/ 835.1

H
1114 NN MeO - Br j\/ 847.2
'\N 849.2

H

1115 O ‘MeO- Br 0 857.2
(0] , .
"I:'Q/ "I\N/“\/ 8592
H

1116 | ~_~_. MeO Br Q 829.2
) | { /“\/

Ny 831.2

H
1117 =S MeO Br Q 857.2
>’\ ,’\N)k/ 859.2

H
1118 | F_~_ MeO Br o /l\ 863.2
| ,'\HJLO 865.2
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H 1083 HCO 0 835.3 837.3 NH 1084 HC 0 781.2
783.2 H 1085 H O 767.2 N 769.2 H -121 WO
WQ@OD4NLOIO96 PCT/ CA2004/ 000750 Cpd. B L L' R2PET/ZA2004/000750
(MrH) + (MH#2)+ 1086 H Cl 0 795.2 797.2 H 1087 H C
0 795.2 N 797.2 H1088 HO 0 ~ 811.2 No 813.2 H
1089 HCl 783.2 N OH 1090 EtO- Br ~ 869.2 N 871.2

H 1091 EtO Br O883.2 N H885.2 1092 EtO Br 855.2
N 857.2 -

0 1 R2 m/z (M+H)"

Cpd. B L L (MH+2)*

1119 FM MeO Br , /ﬁ\ /‘\ 877.2
N 879.2

1120 R MeO Br 0 )\ 887.2
(j‘ A0 JL 889.2
N\ |
121 |~~~ MeO Br 0 )\ 859.2
, A /U\ 861.2
s MeO Br )\ 887.2
>—\ ‘ A JL 889.2
1123 Q\ MeO CN j\/k 842.2
I" '\N
F
\/\

1122

1124 MeO CN J\ 786.2
/\N
H
1125 MeO- c , J\ 7754
SN 777.3
H
1126 | C% MeO- cl 825.4
N . /L\
g Sy 827.4
H
nar | MeO cl , /k 757.4
- Y 759.4
H
1128  MeO Cl , )\ 785.4
\< Sy 787.4
H
1129 | MeO cl , )\ 799.3
\ Sy 801.3
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H 1093 Et O Br

N I-'"~885.2 H 1095 PrO Br

0 899.2 901.2 H O 1094 Pro-

Br 883, 2

0 897.2 N 899.2 H 1096

WPL@4/18996869. 2 N 871.2 H -122 WO 2004/ 103996PCT/CA2004/000750
PCT/ CA2004/ 000750 Cpd. B L LiilL R2 mz (MH + (MH2)+

1097 PrO Br

ca, .

o 913. 2,
N~ 813 H 1099 CF3 MO Br

N O 915.2 H 1098 H Br o[ 811
869.2 871.1 H 1100

MO O 0 825.2 N827.2 Il-r H 1101 EEO Me O 791.2
N H 1102 O M o 805.2 H

0 1 R? m/z (M+H)"
Cpd. B L L ; fz (]
1130 | ~ "~ MeO Cl , )\ 771.3
Sy 773.3
H
1131 |~ MeO Cl , )\ 789.3
SN 791.3
H
1132 MeO Cl , )\ 799.5
>—\ Sy 801.4
H .
1133 | v MeO Cl j\/ 789.4
Ay 791.4
H
1134 |CFn_~.-| MeO Cl j\/ 839.4
Ay 841.4
H
1135 \\ MeO Cl 0 7714
AN/“\/ 773.4
H
1136 MeO Cl j\/ 799.4
\C_ ANy 801.4
.7 H
1137 MeO cl J\/ 813.3
O Ay 815.3
H
(e}
1138 |~ MeO Cl J\/ 785.3
Ay 787.3
H
1139 |~ MeO Cl : j\/ 803.3
Ay . 805.3
H
1140 MeO cl j\/ 813.5
>—\ | Ay 815.4
H
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1103 EtO- Me 791.2 N H 1104 EtO M o 835.3 N O H
1105 MeO- CN 786.2 H 1106 Br MeO- 841.2 843.2 H

Wa10710% CN 800.2 N H -123 WO 2004/ 103996PCT/CA2004/000750
PCT/ CA2004/ 000750 Cpd. B L L1 R2 nmfz (MrH) + (M H+2) +
1108 FMeO- Br 819.1 N 821.1 H 1109 MeO Br 833.1 N
835.2 H 1110 MeO- Br 843.2 N 845.2 H 1111 MO Br /
815.2 N 817.2 H 1112 MeO- Br 843.2 N 845.2 H 1113
F MO Br 833.1

L 1 R? miz (M+H)"
Cpd. B L L Uz (424
1141 | o~ MeO Cl )OL J\ 819.4
AN N0 821.4
H
1142 h MeO Cl 869.4

[¢]
o N U US
ﬁ\” o 871.4

1143

\\ MeO Cl o /L 801.4

, /\N)Lo 803.4
H

1144 MeO cl jL /k 829.5

\(/ 'I\N o 831.5

1145 MeO Cl i J\ 843.4
D ,'\N o 1 845.3

H

0]

1146 |~ MeO Cl )OL /L 815.3
AN o 817.3

H
1147 | .~ MeO Cl JOL /K 833.3
AN N0 835.3

H
1148 | MeO Cl /lOL L 843.5
| >—\ AN N0 845.5

H
1149 | Fxo~ MeO Cl o 803.2
A\NJLW// 805.2

H
1150 | o\ MeO Cl o 853.2

'I\N)j\-( 855.2
H
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N 835.1 H 1114 F ~/~, MeO Br | 847.2 NJ~ 849.2 H
1115 O MeO- Br 857.2 N 859.2 H 1116 -~, MO Br

W@204203906 831. 2 H 1117 MeO Br 857.2 N-"/ 859PCI/CAR004/000750
1118 F MO Br 0 863.2 NO 865.2 H -124 WD 2004/ 103996
PCT/ CA2004/ 000750 Cpd. B L L' R mfz (MrH) + (M H+2) +
1119 F~ > MeO Br 877.2 879.2 H 1120 MeO Br 887.2
0889.2 OH 1121/~ MO Br 859.2 861.2 861.2 N H
1122 MeO'Br 887.2 J~, 0889.2

Cpd. B L° L R? miz (M+H)"
(MH+2)"
1151 A MeO - Cl 785.2
. <

813.3

1152 MeO c
\<, "I\N
= H

1154 CFa\/§, MeO Br 897.3

899.2

O
e
O
0
‘1153 I:\/\, MeO Cl O 817.2
e
(o]
e
O

829.2

1155 \\ MeO Br
' 831.2

MeO Br jw/ 847.3
0

1156 | Fxo ..
Ny 849.2°
H . .
1157 Q\ H -SMe 8354
M r"\N/U\/k ‘
H
1158 O\ H . -SMe j\/@ 847.4
7 ’I\N
H
1159 Q\ H -SMe 0 79.3.
,'\NJ\/
H
1160 Q\ H -SMe , /k 779.3
Sy
A
1161 Q\ H -SMe .0 807.3
II’ I’I\
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N H 1123 MO CN 842.2 N H 1124 MO CN 786.2 N H
1125 MeO- O 1 775.4 N 777.3 H 1126 CF3 MeO- d 1
W@2B440390 827.4 H 1127 MeO G 757.4 N 759. 4 PEI/CARB4/000750
MO C | 785.4 N 787.4 H 1129 MO C 799.3 N 801.3
H O -125 WD 2004/ 103996 PCT/ CA2004/ 000750 Cpd. B L-L'
RZ Mz (MH + (MH2) 1130 -~ - MO Cl 771.3 773.3
H 1131 MeO Cl 789.3 791.3 H

0 1 2 m/z (M+H)*
Cpd. B L L R (MH+2)°
11162 Q\ H -SMe ) o 807.3
/,' ! - ,\NJJ\(
H
1163 Q\ H -SMe )CJ)\ /h 823.3
1” ' /I\N (@]
H
1164 Q\ H -CF3 ) )\ 801.4
Ny
H
1165 Q\ H -CF; /E\ /h 845.4
/'I' ',/\N O
H
1166 Q\ H -CF; /ﬁ\/ 815.4
H
1167 Q\ Cl Cl , /E\ 801.3
N 803.3
. H
805.3
1168 O\ Cl Cl j\/k 857.2
,’I "I\N
H
1169 Q\ Cl Cl / /k 801.3
| BN
H
1170 Q\ Cl Cl /ﬁ\/ 815.3
. | Sy 817.3
819.3
1171 Q\ H -SO,Me , /k 811.3
Sy
H
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1132 MO C 799.5 H 801.4 1133 MO C 789.4 791.4

H 1134 CF3-, - - MO Cl 839.4 N 841.4 H 1135 MO C
W@ 7®44039943. 4 H 1136 MO d 799.4 801.4 H RABTAMB®000750
c 813.3 815.3 HH 01138 ~~ - MO Cl 785.3

"N)"", 787.3 H 1139 MO Cl 803.3 '1~ . 805.3 H
1140 MeO CI  813.5 815.4 -126 WD 2004/ 103996

PCT/ CA2004/ 000750 Cpd. B L L' R2 miz (MH + (M H2) +
1141 MO C  819.4 821.4 H

Cpd. B L° L' R? m/z (M+H)"
: (MH+2)"
1172 H -SO,Me ) o 839.3
O A
4 N
‘ H
1173 Q\ H Me- )OL 747.3
)” I”\N
H
1174 O\ H Me- /D’\/ 761.4
,’l ",\N
H
1175 H Me- Q 803.4
; N
1176 Q\ H Me- , J\ 747.4
-y
. H
1177 Q\ H ~ Me- o8 7754
H
1178 H Me- Q 7914
. Q\/I 'kN)LO/k
! H
1179 | Q\ H -S0O,Me /ﬁ\ /L 855.3
! 'I\N o)
H
1180 Q\ H -SO,Me J’\/ 825.2
; ,'\N
H
1181 Q\ H -OMe ) /k 763.4
Sy A
H
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1142 MO C  869.4 |-, 871.4 H 1143 MO C | 801.4
N -a® 803.4 H 1144 MO C 829.5 ~O-, 831.5 H 1145
WOROID399843. 4 H .845.3 0 H 1146 ~~ . MO Cl PCBLE2®4/000750
817.3 H 1147 MO O 833.3 835.3 H 1148 MO O
843.5 845.5 1149 MeO O 803.2 805.2 H 1150 MeO O
853.2 N 855.2 H -127 WD 2004/ 103996
PCT/ CA2004/ 000750 Cpd. B L L' R2 miz (MrH + (NMH#2) +
1151 MeO CI  785.2 N 1152 MeO Cl o 813.3 N

TABLE 2
R2
L N:As
L2 Nopr S
Z
ke
B 1 ‘
\N/U\N N/}
H H OH
© o7 N'R
H"o
1 2 miz (M+H)*
Cg#d. B L’ L R (MH+2)"
2001 [ MeO- Me- 9 832.6
/'\N/U\/é
H
2002 | T MeO- Me- , J\ 776.5
A~
N
é H
2003 | T MeO- Me- LA 7344
NH,
2004 | T MeO- Me- A 748.5
‘ H
2005 | T MeO- Me- AN 762:5
' H
2006 | T MeO- Me- , 802.5
J: AN
H
2007 e Meo_ . Me_ ) O 7764
J: ,'\N/U\ :
H
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H 1153 MO Cl o 817.2 N H 1154 cF3-,,, -
897.3 N 899.2 H 1155 MeO Br

wa 196/10496% Br

., MO Br o
0 829.2 N831.2 H,

0 847.3 N 849.2 H 1157 H - SMe oP@BEAZ004/6D0750

1158 H-SMe 847.4 N H 1159 H-SMe o 79.3. H 1160 H

-SMe 779.3 N H 1161 H -Sme 807.3 H
2004/ 103996 PCT/ CA2004/ 000750 Cpd. B L L'
(M:H) + (M H+2)

-128 WO
R2 nlz

1162 H-SMe 0 807.3 N H 1163 H -SMe

~ 823.3 NO
0 1 R? m/z (M+H)*
ng. B L L it
2008 e MeO- Me- ) j\/@ 844.5
S
H
2009 T MeO- Me- \ 733.4
é
2010 T MeO- Me- K 747 .4
2011 [ MeO- Me- \( 761.4
2012 T MeO- Me- . M 846.5
?5 ™
H
2013 T MeO- Me- , 0O 764.4
/% ',\N/U\
H
2014 T MeO- Me- ’ j\/o 832.5
/% I\N
H
2015 T MeO- Me- , 0 790.4
/\Nk
H
2016 T MeO- Me- , O 858.5
é "I\N/U\/O
H
2017 MeO- Br- 0 854.3
q ,\N/lk/ 856.3
R H
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H 1164 H-CF3 801.4 N H 1165 H-CF3 0 845.4 NO H
1166 H-CF3 0 815.4 N H 1167 d d 0 801.3 N 803.3
woR®3503896 1168 C C 0 857.2 N H 1169 d d BOWC3R200M000750

H 1170 G d 0 815.3 N

817.3 H 819.3 1171 H -SO2Me

811.3 NH -129 WO 2004/ 103996 PCT/ CA2004/ 000750
Cod. BLL R mz (MH+ (MH2)+ 1172 H -SQ2Me
839.3 N H
0 1 R2 m/z (M+H)"
Czd. B | L L (H2)"
2018 MeO- Me- 9 792.4
% ,’\N/U\
H
2019 ~ MeO- Me / j\/@ 876.5
(\ SN
: H
/O
2020 P MeO- Me 9 890.5
i ’l\ /U\/O
i N
(\, H
/O

~-133 -



1173 H Me- 0 747.3 N H 1174 HMe- 761.4 N H 1175

H M- 803.4 N~ H 1176 H Me- 747.4 N H 1177 H Me-
wa7®4403%96 H ~ 791.4 1178, H Me- ~o N H 1179 HecBCOXM®4/000750

855.3 N OMH 1180 H -SOzZMe 825.2 N Ino/ H 1181 H

-Ove 763.4 N H -130 WD 2004/ 103996

PCT/ CA2004/ 000750 TABLE 2 /R2 L' NNCL s

TABLE 3
R2
~W" N5'<
wi N S S
N
L
O
B I \
"oy 2 on
(0] o
| 0 ” RO
Cpd. # B w' W2 R? m/z (M+H)*
(MH+2)*
3001 - -O- -O- , 777.6
e
H
3002 - -O- -O- 0 833.6
é ,'\NJ\/Q
H
3003 [ -CH,- -O- 9 775.4
'\N
H
3004 -r- -CH,- -O- , 775.4
é h
H
3005 [ -CHo- -O- , 801.4
'\N
H
3006 -y -CH,- -O- AN/ 747.3
H
3007 - ~CH,- -O- < 733.3
4 " NH,
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O ONNNHHOH OH ROCpd. B L L

(M#2)+ 2001 -- - MO Me- 0 832.6 H 2002 -- -

R mz (MH) +

Me O

WORMW4/ITHI® H 2003 MO Me- 734.4 NH2 2004 -PCIVEAR004/000750

Me- 748.5 N--

H 2 005 MO Me-

MO Me- 802.5 H 2007 --
WO 2004/ 103996 PCT/ CA2004/ 000750 Cpd. B L L' R2

(MH) + # (M H+2) +

I\I----”

762.5 H 2006

MO Me- 776.4 N H -131

m z

2008 MeO- Me- O 844.5 H 2009 -- '

MO Me--733.4 CH3 2010 MO Me- 747.4 2011 MO

Me-

61.4 12012 VEOT VE-_ 084675
Cpd. # B w! w2 R2 m/lz (M+H)*
(MH+2)"
3008 - -CH,~ -O- 0 831.5
é L A&
H
3009 e -CHo- -0O-
2 0] SN 761.5
H
3010 T -CHo- -O- 9 843.3
é ’\N/U\/O
H
3011 - -CH,- -CH,- 9 801.5
,'\N/U\,/
H
0 il e - - - - K
3012 CH, CH> A 745.4
H
3013 T ~CHs- -CH5- 9 773.4
/\NJJ\
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H 2013 -' -

wOoR040089%8. 5 H 2017 MO Br-

MO Me- 0 764.4 N H 2014 MO Me- O
832.5 H 2015 -- ' MO Me- 0 790.4 N H 2016 MO

O 854.3 ~e |

85BCBCAR004/000750

-132 WD 2004/ 103996 PCT/ CA2004/ 000750 Cpd. B L L' R2
mz (MH) + # (M H+2) +
2019 MO Me
-133 WD 2004/ 103996 PCT/ CA2004/ 000750 TABLE 3 R2
i--W N~W NS O

~ 876.5

2018 MO Me- 0 792.4 N H

H 2020 MO Me' ~ 890.5 N H

TABLE 4
R2
n={
N A
N
P
O
o g
B /U\ N -
3 ) OH
o) H R n
o 2 2 m/z (M+H)"
c;d. B L L R (MH+2)+
4001 e MeO- Me- 0 833.5
S
H
4002 -1 MeO- Me- , 777.5
l"\
N
é h
4003 T MeO- Me- , j\/O 845.5
S
‘ H
4004 T MeO- Me- . 803.5
I\
N
é i
4005 -1 Me,N- Me- , M 846.5
&
\ H
4006 T Me,N- Me- ) w 858.5
S
H
4007 I Me,N- Me- ) 790.5
'\N
< ] H
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OBIBONN- OH HOON-4RH Cpd. # BW W R2 nfz

(MrH) + (M H+2)+ 3001 - -0- -0- 777.6 ~ H 3002 -- -
WO 0440990 833.6 H 3003 -- - -CH2- -0- 0 775.BCT/ANA2(64/000750
3004 - -CH2- -0- 775.4 H 3005 -CH2- -0- 801.4 N H
3006 -CH2- -0- 747.3 N H 3007 -- - -CH2- -0- 733.3
NH2 -134 WO 2004/ 103996 PCT/ CA2004/ 000750 Cpd. # B
W W R mz (MH)+ (MH#+2)+ 3008 -- - -CH2- -0- O
831.5 H 3009 -CH2- -0- 761.5 H 3010 -CH2- -0- O
843 3 - 2 2 *
R m/z (M+H)
C?#d. B L L lz Mol
4008 | [0 | MeoN- Me- , /O 816.5
| % A
N
H
4009 | T MeO- Me- 0 777.4
R
H
4010 | - MeO- |  Me- A 749.4
H
4011 | T MeO- Me- N 763.4
H
4012 | - MeO- MeO- e 793.3
e
H
4013 T MeO- MeO- o9 , 861.4
é < AL
A H
4014 | T MeO- MeO- , 793.4
l'l\
N
é ;
4015 | T MeO- MeO- 9 849.4
é . /I\NM
H
4016 | - Me- MeO- 0 777.4
3
H
4017 | T Me- MeO- , 777.5
"’\
N
é :
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H 3011 -CH2- -CH2- 0 801.5 N H 3012 -CH2- - CH2-
745.4 N H 3013 -CH2- -CH2- Q 773.4 N H -135 WO
wWQOM4/1100%096 PCT/ CA2004/ 000750 TABLE 4 R2 N~ BCT/CARB4/000750

L2i i O Ol BBOkNNHO" OH OHROGCpd. BL L2 R
mz (MH)+ # (M H+2)+ 4001 MO Me- 0 833.5 N H
4002 -' - MeO- Me- 777.5 N H 4003 MeO Me- o 845.5
H 4004 - MeO- Me- 803.5 WO
TABLE 5
RZ
n=
L N S
L2 Z
\\O
B. Il \
\N/U\N N?
H H OH
O N\“
0 H R S
0 2 2 m/z (M+H)"
C;;d. B L L R fz O
5001 - MeO- Me- A 748.4
N .
5002 | T MeO- Me- e 776
O
H
5003 | MeO- Me- 0 832.5
é | L A A
H
) ] ; 762
5004 MeO Me A~
H
5005 [ MeO- Me- , 776.5
l’l\
N
H
5006 | [ MeO- Me- , 802.5
O
H
5007 | T MeO- Me- o j\/O 844.5
O |
H
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H 4005 Me2N- Me- O 846.5 H 4006 Me2N- Me-

j 4007

H+2) +

4008 Me2N-

- Me2N- Me- 790.5 N H
WOEDDADIRNO4/ 000750 Cpd. B L L2 R2 ml z (M+H) + BCT/VA2004/000750

MO Me- O 777.4
N H 4010 MO Me- 749.4 H 4011 MO Me- 763.4 N H

Me-

'~ 858.5 N

-136 WO 2004/ 103996

816.5 H 4009 -

4012 -- MeO- MeO- 0 793.3 H 4013 MeO- MeO- 0 861.4 H
4014 -- - MeO MeO- 793.4 N H 4015 MO MeO- 0 849.4
~N H 4016 - Me- MO 0 777.4 H
TABLE 6
R2
L! n={
0 N O
~
L2 7
O
o 5
B &i} =
N
H OH
(@] N\“
0 H >
2 0 1 2 miz (M+H)*
c|;d. B L L L R (MH=+2)"
6001 -1 MeO- H Me , 777.3
J: ,’\N
H
6002 MeO- H Me 9 833.4
O
H
6003 MeO- H Me . a 791.3
S
H
6004 -1 MeO- H Me 9 777.2
S
H
6005 - Me H Br 9 839.2
Ay ‘
<%j N 841.2
6006 -1 Me H Br 9 881.2
LA
N 883.2
6007 -1 Me H Br 9 853.2
,'\N
N 855.2
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4017 -

PCT/ CA2004/ 000750 TABLE 5 ,,R2 N p s

Me- MO 777.5 N H

-137 WD 2004/ 103996

L |

N. L2 O

wW@2®4/103N N HHOOH OHROGCpd. BL L2 R2 PA®CA2004/000750

5001 MO Me- 748.4 N H 5002 --
MO Me- O 776 N H 5003 MO Me-

(M:H) +

MO Me- 762 N H 5005 --

# (M H+2) +

MO Me- 802.5 N

0 832.5 H 5004
MO Me- 776.5 N H 5006

Cpd.| B T B EE R? miz (W+H)
4 ,‘ (MH+2)"
6008 | T Me H Br i J\ 869.2
N
é N~ o 871.2
6009 | T Me H Br | )Ol\/O 893.2
£
é N 895.2
6010 | T Me H Br 9 853.2
/l/\N
N 855.2
6011 | T Me H Me 9 775.3
&
H
6012 | T Me H Me- 9 817.3
&
H
6013 | 1 | Me H Me 9 761.3
e
H !
6014 | T Me H Me , 761.4
S
H
6015 T Me MeO- Me j\/@ 859.5
é )
‘ H
6016 | - Me | MeO- Me 0 847.5
S
H
6017 | T Br H Br e 905.2
S
H
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H 5007 MO Me- 0 844.5 H

-138 WD 2004/ 103996

PCT/ CA2004/ 000750 TABLE 6 /R2 L NCL NS L2 | i i
WO200810399©0 N O HOOH OHROGCpd. B L2 L L' PRRCAL®4/000750

(M:H) +

# (M H+2) +

6001 MO H Me 777.3 N H 6002

MO H Me O0833.4 H 6003 MO H M 0 791.3 H 6004

MO HM 0 777.2 N H 6005 Me H Br

0 839.2 H 841.2

6006 M H Br O 881.2 H 883.2 6007 M¢ H Br 0 853.2

855. 2
Cpd. B L2 L° L R? m/z (M+H)*
# (MH+2)*
6018 - Br H Br o 919.2
f Y
H
6019 - Br H cl o 861.2
é /\N/U\/
H
6020 -y Br H cl q 875.2
5 Yy
H
TABLE 7
RQ
0
O S
B —
\O/U\N N} H
Ho § \ N
) H\ R SOZ—RS
Cpd. B R® RS miz (M+H)*
# (MH+2)*
- HNA ,
7001 é I AT N | s
=
- o
HN
. 2|
7002 O AN V 950.4
) =
- H
N
= <
7003 5 0 NS '\r\{\" 885.4




H -139 WD 2004/ 103996 PCT/ CA2004/ 000750 Cpd. B L2 L
L' R mz (MH + # (MH2)+ 6008 -- - Me HBr 0 ~

w@e®4/20396 o H 871.2 6009 Me H Br ~ 893.2 H 8BGI/2A8103000750

5

10

15

20

25

Me HBr 0 853.2 ~N' v\ H855.2 6011 Me HM 0 775.3
H 6012 M H M 0 817.3 H 6013 - M H M 0 761.3 N H
6014 Me H Me 761.4 N H 6015 Me MeO- Me 859.5 H 6016
Me MO Me O 847.5 H 6017 Br HBr 0 905.2 H -140 WD
2004/ 103996 PCT/ CA2004/ 000750 Cpd. B L2 L L' R2 nfz
(MFH) + # (M H+2)+ 6018 Br K Bpf 919. 2

What is claimed is:

1. A racemate, diastereoisomer, or optical isomer of a compound of formula (1):
R2
L n=
L N S
=

2 Z

L
3 O
o R $ ]
X" N c
H ) R
oo Ngﬁ/
H o

B is (C10)alkyl, (Caz)cycloalkyl, or (Cs4)alkyl-(Csr)cycloalkyl,

wherein

a) wherein said alkyl, cycloalkyl, and alkyl-cycloalkyl may be mono-, di- or tri-
substituted with (C4.s)alkyl; and

b) wherein said alkyl, cycloalkyl, and alkyl-cycloalkyl may be mono- or di-
.substituted with substituents selected from hydroxy and O-(C4)alkyl; and

c) wherein each of said alkyl groups may be mono-, di- or tri-substituted with
halogen; and

d) wherein each of said cycloalkyl groups being 4-, 5-, 6- or 7-membered
having optionally one (for the 4-, 5, 6, or 7-membered) or two (for the 5-,
6- or 7-membered) -CHz-groups not directly linkeq to each other replaced
by -O- such that the O-atom is linked to the group X via at least two C-
atoms;

X is O or NH;

R® is (Co.8)alkyl, (Ca7)cycloalkyl or (C4.3)alkyl-(Cs.7)cycloalkyl, wherein said
alkyl, cycloalkyl, and alkyl-cycloalkyl groups may be mono-, di- or fri-
substituted with (Cq.4)alkyl;

L is H, halogen, (Cj4)alkyl, =OH, —O-(C14)alkyl, -NH,, -NH(C1.4)alkyt or
-N((C1)alkyl)z;

L', L? are each independently halogen, cyano, (Ci4)alkyl, -O-(Ci4)alkyl,
-S-(Cs4)alkyl, -SO-(C44)alkyl, or =SO,-(C.4)alkyl, wherein each of said alkyl
groups is optionally \s'ubstituted with from one to three halogen atoms; and
either L' or L2 (but not both at the same time) may also be H; or
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N H6019 Br HC O0861.2 H 6020 Br HC 0O 875.2 N
H TABLE7 R OO"'f 1-1 B~0ONNH HONON 'R

w0O 302168896 H O Cpd. BRA Rs mz (MH) + # (M HHRQ)FCA2004/000750

10

15

20

25

30

HN J~I 7001 OMN s 878.8 // O N=l-14 7002 ,0 1 N~ s
950.4 V V N<N7003 .~1 ONs 885.4 -141 WO
2004/ 103996 PCT/ CA2004/ 000750 CLAIMS What is clai ned
is: 1. Aracenmate, diastereoisoner, or optical isomer
of a conpound of formula (I): R2 L' N-~LO NS

L and L' or

L° and L2 may be covalently bonded to form, together with the two C-atoms to which
they are linked, a 5- or 6-membered carbocyblic ring wherein one or two
-CH,-groups not being directly linked to each other may be replaced each
independently by -O- or NR* wherein R® is H or (C1.4)alkyl, and wherein said
carbo- or heterocyclic ring is optionally mono- or di-substituted with
(Cig)alkyl;

R?  is R® -NR®COR?, -NR?COOR? -NR*R*' or -NR*?*CONR?'R?, wherein
R? is selected from (Cy.g)alkyl, (Cs_y)cycloalkYI and (C14)alkyl-
(Cs.r)cycloalkyl, wherein said cycloalkyl and alkyl-cycloalkyl may be mono-,
di- or tri-substituted with (C.3)alkyl;

R?*' is H or R* as defined above, ‘
R2 and R? are independently selected from H and methyl,

R’ is ethyl or vinyl;

RC s hydroxy or NHSO,R® wherein RS is (Cy.s)alkyl, (Csr)cycloalkyl, (Cq.s)alkyl-
(Cs7)eycloalkyl, phenyl, naphthyl, pyridinyl, (Cs.)alkyl-phenyl, (Cs4)alkyl-
naphthyl or (Cy4)alkyl-pyridinyl; each of which optionally being mono-, di- or
tri-substituted with substituents selected from halogen, hydroxy, cyano,
(C1.4)alkyl, O-(Cyg)alkyl, -CO-NH,, -CO-NH(C4)alkyl, -CO-N((C4)alkyl)z,
-NHj, -NH(C14)alkyl and -N((C1.4)alkyl)2, wherein (Ci4)alkyl and O-(C1.¢)alkyl
are optionally substituted with one to three halogen atoms; and each of
which optionally being monosubstituted with nitro;
or R® is -N(R"?)RM"), wherein R'' and R™ are independently selected from
H, (Cis)alkyl, (Car)cycloalkyl, (Cqs)alkyl-(Cs7)cycloalkyl, aryl and (Cq.)alkyl-
aryl; wherein said (Cq.g)alkyl, (Cs7)cycloalkyl, (Cis)alkyl-(Cs-)cycloalkyl, aryl
and (C1.g)alkyl-aryl are optionally substituted with one or more substituents
independently selected from halogen, (Cq.¢)alkyl, hydroxy, cyano,
O-(Cqs)alkyl, -NHa, -NH(C4.4)alkyl, -N((C1.4)alkyi)z, -CO-NHa,
-CO-NH(Cy.4)alkyl, -CO-N((C1.4)alkyl);, —COOH, and —COO(C¢)alkyl; or
RN2 and R™ are linked, together with the nitrogen to which they are bonded,
to form a 3- to 7-membered monocyclic saturated or unsaturated heterocycle
or a 9- or 10-membered bicyclic saturated or unsaturated heterocycle, each
of which optionally containing from one to three further heteroatoms
independently selected‘ from N, S and O, and each of which being optionaliy
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L2i i 30 RNRL XNIy?C HOR"ZR~- OHO 5
wherein Bis (Cl1_10)al kyl, (C3_7)cycloal kyl, or

W@ 8b44dmbkyl - (C3_7) cycl oal kyl, a) wherei n sai dP@i/kyxbqo4/000750

10

15

20

25

30

cycl oal kyl, and al kyl -cycl oal kyl may be nono-, di- or
tri- substituted with (Cl1_3)al kyl; and b) wherein said
al kyl, cycl oal kyl, and al kyl -cycl oal kyl nmay be nono-
or di 10 substituted with substituents selected from
hydroxy and O (Cl-4)al kyl; and c¢) wherein each of

S_aitﬁ aﬁhtlsénuﬁé@wmﬁ gﬁ%w l\?ﬁré@,@@_ ’titueﬁfs-lndfybehdién*tlslsb&b’ieﬁlﬁoerd
W al O

gr oupshﬂgg%b Qgi 33'53(' ')‘3@"0’8/: g;?ar}’ﬁ: galg’ﬁ&gl'l ﬁh?&b@fkyl
opti Ona{l(l(cm%]ﬁyl)(zf mo-Nh@ £0-NB(CHy)alon, -COTH(‘(‘QEL)QHQ/I)QLCOOH

two (for t - or 7-menbered) -CH2-groups not
di rectP?drpmgw)B‘kélach ot her replaced by -0- such

that t bea phain@iBelitcdlly Bbagptdte sdicorgsstarmhetesi. a at | east
two G atons; Xis Oor NH R3 is (C2_8)alkyl,

(C3_7)cycl oal kyl or (CLl.3)al kyl-(C3_7)cycl oal kyI ,
wher ei mhe @bﬂh 028l addeyding oydtdimal Wiéreirand

[ kyl |
A N TN T R
(CL. 4%\;\'( lé)l” a; whkkein £id Slcldblial, kad, alk;ﬂNﬁ!?qloa:]llNH(T@é{ b@)r;ad)ﬁxyl di- or
or - a gle)ea t
hal ogen, cyan ‘{té%%ﬁ%%W'm%& %Y, 4) |a|nk)e/|penzgn d
-S-(C1_4) al Iy bvhere‘ﬁQsdl@élkél) ai'dfqdlkyl Qind-aBOReydialid) aldyye, mono-
wherei n each of said

substituted wef ?“rbspﬁal‘?ﬁé/‘”v‘o&@ﬁﬁg%mﬁ5?%8@9(%%{]%&0)8%[”

either L' or DZ(C(1Q)dlkyn@hd both at the sane tine) may

also be H OS w_hereln all’sai gﬁi@&&'r%ﬁ&%% /eCr:nAozn%Q,A' i-ooq'qg 5sgbstltuted
with halogen; and

d) wherein all said cycloalkyl-groups being 4-, 5-, 6- or 7-membered

having optionally one (for the 4-, 5, 6, or 7-membered) or two (for
the 5-, 8- or 7-membered) -CH.-groups not directly linked to each
other replaced by -O- such that the O-atom is linked to the group X
via at least two C-atoms;

X is O or NH;

R is (Cag)alkyl, (Car)cycloalkyl or (Cq.s)alkyl-(Csr)cycloalkyl, wherein
said cycloalkyl groups may be mono-, di- or tri-substituted with
(Crq)alkyt;

L is H, —OH, —O-(C1.y)alkyl, -NH,, —~NH(C1.4)alkyl or -N((C14)alkyl)z;

L', L2 are each independently halogen, (Cs4)alkyl, -O-(Cs.4)alkyl or
-S-(C14)alkyl (in any oxidized state such as SO or SO,); and
either L' or L2 (but not both at the same time) méy also be H; or

L®and L' or

L® and L? may be covalently bonded to form, together with the two C-atoms
to which they are linked, a 5- or 6-membered carbocyclic ring wherein
one or two -CH,-groups not being directly linked to each other may
be replaced each independently by -O- or NR® wherein R®is Hor
(Cy)alkyl, and wherein said carbo- or heterocyclic ring is optionally
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L and L' or L and L2 nmay be covalently bonded to form
together with the two G atons to which they are

wo pevkaaBo9@ 5- or 6- menbered carbocyclic ring WET/€Am04/000750

10

15

20

25

30

one or two -CH2-groups not being directly linked to

each other may be replaced each 5 i ndependently by -0-

or NRa wherein Rais Hor (Cl_4)alkyl, and wherein

said carbo- or heterocyclic ring is optionally nono-

or di-substituted with (Cl4)alkyl; R2 is R20,

- NR22COR20, = y ] 0 R22CONR21R23,

wherein moﬁ%ﬁ%@%gﬁiﬁéﬁgM al%ﬁg}yl ) 2123

(C3_7) Bl oalsiRT. -NRFQRR? 4N IGPORY -NER) age HYRFIGANRYR®,

wher ei n sai dyfyelpal kyl and al kyl -cycl oal kyl nay be

mono-, di- of tri-substituted with (Cl. S?al kyl; R21

is Hor RO BE igleslpred rapuikes)aah (Grocyripaliy} and (Crualkyl-

i ndependent | . -d
ébﬁgﬁdygﬁﬁfﬁgl, fhem ﬂ&‘@%@mﬁnd alk} d%loi@Ethay be

or vinyl; 16 'S roxy or NH erein
(C1_6) al kyl , moas-, Aoy #i-sidiskiuted it (Gypalhni -
(C3_7) cycl oagkyk HI SMeR¥ne R ARIThBHingPHR* b Wkfined above,
(Cl-.)al kyl-phenyl , (Cl.4)alkyl- naphthyl or
(CL. 4) al kyl - Eyrartgiilﬁwa,re wdepe nt}w;&!@pt%%/m@rlé?n? Msdivhg
mono-, Sii- Ofs ethyilor SipPStituted wi-th substituents

fr ’

sel ecte Jfrom hal ogen, hg/drgxy, cyano, _(Cl-4)al kyl
O (CL_6R&| kyis hydoasy rNHS@B” Niersid B 4 (Gre)alkyl, (Caz)oycloalkyl,

-CON(CL. 4 K i -
LS A a1
are opti onal PherstidSy-ialsylerrrifty ordﬁ‘»\észx)@nylrW\éi@yh@i'@@whlch

atons; and eggihRfiy b¥E $bridPidi-AR -5 ¥odiRItBYwith substituents
nonosubstituted wth nitro; or Rs is -N

R\D) RN1) ,
wher ei n RNL aﬂ@c’fRﬂlﬂoﬁT@'?gﬁﬂ’ebﬂfﬁ@hﬂ’%%g@e@?'gﬂ’ %T(Qm)alkyl,
H_ (CL 6) al kitbo- N CoMKcoRhlkyl, -.co- e, -NHz, -NH(Croo)alkyl
(CL. 6) al kyl _-((%:% N?'ngyig?)om | yT?)Iah(gir Pﬁ?a’?’é&&(‘%ﬁ"‘y@)) Ayl T gk
aryl; wher ei angza\ C(qukyj)za@rpé,qall’o (verichyyRipRRILPgiRg Monosubstituted
(C1.6)al kyl - (fBnfdesycl oal kyl, aryl and
(C1_6)al kyl-aryl are optionally substituted wth on

or more subser Rueat Be fyriigepripeiasirom: NEoslalvs Mfﬁﬁi)ea'ky')&

hal ogen, (Cl_gdsl kyl, hydroxy, cyano, O (C1_6)alkyl,
CNH2, - NH(CL.4Yal kyl . -N((CL 4)al kyl)2, -CO NH2,

-CO NH(C1-4) al kyl/,—TQO N((C1. 4)al kyl) 2, F , and

- CO(C1_6) al kyN or 3Q—R ikl RN1 are-N i nked,
together with th&_ni#rogen to which they\ ar€ bonded,
to forma 3- to 7-nmenbered nmonocyd'i ¢ saturated or

unsat ur at 8 phh@hRe0to4ll @ccaptalsie 8alt Of estér-theneber ed
bi cyclic saturated or unsaturated heterocycle, each
of which opti.onally containing fromone to three

f ust her Thelcempatisdracdonding &nstendr ifore e ¢el mrecédingtibimsSvherein B
and 0, ?snsdelgc?gcp frgrfn (&é)gﬁ](yledsg%yglgglky r;%ldl(}f‘q.a)alkyl-(C:s-7)CycloalkyI,
a) wherein said alkyl, cycloalkyl, and alkyl-cycloalkyl may be mono-, di- or
tri-substituted with (C,3)alkyl; and
b) wherein said alkyl, cycloalkyl, and alkyl-cycloalkyl may be mono- or di-
substituted with substituents selected from hydroxy and 0O-(Cy4)alkyl; and
c) wherein each of said alkyl groups may be mono-, di- or tri-substituted
with fluorine or mono-substituted with chlorine or bromine; and
d) wherein in each of said cycloalkyl groups being 5-, 6- or 7-membered,
one or two -CH,-groups not being directly linked to each other may be

replaced by -O- such that the O-atom is linked to the group X via at least
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-143 WD 2004/ 103996 PCT/ CA2004/ 000750 substituted
Wi th one or nore substituents independently sel ected

w0 e@ai103996 ogen, (CL.6)al kyl, hydroxy, cyano, PCT/CA2004/000750
O (A _6)alkyl, -NH2, -NH(C1 )alkyl, -N(C1_4)alkyl)2,
-CO-NH2, -CONH(Cl1.4)alkyl, -CON(C1_4)alkyl)2,

- COON,

and -COQ(Cl.6)al kyl; 5 or a pharmaceutically

acceptabl e salt or ester thereof. 2. The compound
according to claim"l wherein B is (CL.10)al kyl,

(C3_7)cycl g@{bydt mQr (Cl_)alkyl-(C3_7)cycl oal kyI a)
[

wher ei n sa
nono- ,
ang, b)
al kyl -

cyc oal kyl, and al kyl -cycl oal kyl nmay be
- or 10 tri-substituted with (CL_3)al kyl;

B ‘ﬁ% g"%ormho o 84 3 45¥in BAF Selerted i vt -

substit LRifme l‘gléibéty( éemet’rmmrcmyd ﬁcﬁeymmﬂoylprﬁpﬁCﬂ,z@t&hk;miylpropyl 2-

d
or o) . St S duordhbo, £¥ o RS o e ool syrObuy,
all sai d3y@‘9@$r6ﬂl Rigohgxyupsndilmiloygliopentyband ﬁ‘msﬂﬁylcydogexyl and a

7- menber, 6’u 4 tionally one (for the 4-, 5,
or 7- rre ere oérwgr% (for' the 5-, 6- or 7-nenbered)

(Cl 3)a
gr oups

- CH2- groups not directl i nked t
repl aced by -O- Gch that” the O at
group X at Ieast two Cato
i's ychoal kyI

I yI

ch ot her
is linked to the
: Xis Oor N\H R3

f
)Ocyclcoal kyl , ein said cycl oal kyl
Adi - or 4kd /substltuted with

(C1-4)al kyI 25 L |s H -OH O(Cl ) al kyI - NH2,
-NH(Cl 4) al kyI or -N((Cl.4)alkyl)2; L', are each

& destcb
o pepenanhapnsoassrl el ikl losialoh .

-s-(01

S02) ;

a pyt){%é‘rty'r_cy Pq_néyl (bivethylsyclppemniylag-fluaeetwher 3-

tinme) ﬁﬂMor@bepglbe H or L and L' or 30 L and L2 may

be covalently

onded to form together with the two

C-atons to which they are |-inked, a 5- or 6-nenbered
caBbocy The eofbghIERLAIIMY todHE GHmdrddf tHehk

15

7.
20 8.

9.
25

10.
30

& T
being directly linked to each other may %e %ﬁal% herein X
each Inff’eﬁendently by -0- or NRa wherein Ra is H or

The compound according to one or more of the preceding claims wherein X
is NH.

The compound according to one or more of the preceding claims wherein R®
is (Cos)alkyl, (Ca.7)cycloalky! or (C1.s)alkyl-(Cs7)cycloalkyl, each of which
being optionally substituted with 1 to 3 substituents selected from (Ciq)alkyl.

The compound according to claim 8 wherein R is selected from 1,1-
dimethylethyl, cyclopentyl, cyclohexyl and 1-methylcyclohexyl.

The compound according to one or more of the preceding claims wherein L°
is selected from H, halogen, CHs, -OH, -OCHjs, -OC,Hs, -OC;H-,
-OCH(CHs)s, ~NHCHs, -NHC,Hs, -NHCsHy, -NHCH(CHs),, -N(CHy),,
-N(CH3)C,Hs, —N(CH3)03H7 and -N(CH3)CH(CHz),.
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(Cl1-4)al kyl, and wherein said carbo- or heterocyclic
ring is optionally -144 WD 2004/ 103996

WEODDADIR0O4/ 000750 nopno- or di -substituted w PET/CA2004/000750

(Cl_4)alkyl; R2 is R20, -NR22COR20, - NR22COOR20
-NR22R2" and - NR22CONR2' R23, wherein R20 is sel ected
from (Cl_8)al kyl, (C3_7)cycloal kyl and (CLl.4)al kyl 5
(C3_7)cycl oal kyl, wherein said cycl oal kyl and

al kyl -cycl oal kyl may be nono-, di- or tri-substituted

wi ti1. (CIThé) & d Bedordii 0 -OH. -
il RZg) 33%%’ gt@r?gg abor | Q%Rglélngﬁgv\%ggelrgp sReIERAM NI, -OH,
$

i ndepen a'Q%ﬁ"’é@fqe pﬁ@)m H and methyl, RL is ethyl

or vinyl; 10 Rc |s hydroxy or NHSO2RS wherein Rs is

(CJ126) al I cl oal k

(C1%6) al “'7 é r¢jag ﬂ&/F'a"fp%WvPrelrhhgﬁtsngepted from H, -OH or

5pyri di nyDCkQC14) al kyl - phenyl, (C1-4)alkyl-naphthyl or

(C1-)al kyl -pyridinyl; all of whi ch optionally being
nmono-, di- or tri-substituted with substituents
seHact ed h%rc@md@ah@lecfbrdlhg & @ﬁ@/or YR thed &%C?ﬂlﬁé K¥lms wherein L'

O (C _6)alky C§> Ege CO NH(C1-4)a

- CO N((éfdﬁ') q(?ﬂcf'én ePRi ntwﬁﬁte@?dj)'oén H}ﬁlOQeﬁnd:Hs, -CoHs, -OCHs,
- N( ( C1- 4®€EM§(|-Q)23H7§1?@CH{¢H39’J OPQI-SMeO%GMBaéAd/s@W@%ereby
rmnosubst teed. ,Wth tro;, or RS can be furth

Osel ect ogitherdi sy '-Nm(a&ii’e% al kyl, N((CL.6)alkyl)2, -Het,
6)a|ky| -NO -NN(C 20 or \--/ or a

o At BN BT InG FAIBTLIS WOPBA e e e i e -

cI ai ms iy €, RCIB-Brj &, -8Mee 8 fguMe( 4721 B dkHeY b L' and 1.2is H.
(C3_7)cycl oal kyl and (Cl 3)a|ky| (C3_7)cycl oal kyl, 25
a) wherein said alkyl, cycloal kyl, and

15 al H§l - cy'hb@ahipybnd”rm(:ohﬁn G Paim ™ whétein L' C?Hbﬁ i Wgpdome, -
with ( %e) and F\‘hereln said al ky
cycl oal )V? Magnd lc;’% oal kyl may be nDno- or di-

20

25

subst ituted with substituents selected from hydroxy
wherei n each of said al kyl

O ( )al k
gr oﬁps ﬁr:éﬁ BQPﬁ%’oaCCOm'”J f9ronergr naqie of inerrecediit %‘f“ﬁﬁ wherein L°
f1 uori nis seledmivors iy SOHtEMEEAOMST shCdither bR oL! ANdAFIdEH,, -F, -

and Cl, -Br, -OMe, -SMe, or -SO,Me and the other of L! and L2is H.

17. The compound according to claim 16 wherein L is selected from H, -OH and
-OCHg; L' is CH;, -F, -Cl, -Br, -OMe, -SMe, or -SO,Me and L2is H.

18.  The compound according to claim 17 wherein L® is selected from H and
-OCHjg; L' is CHs, -Cl or -Br and L2is H.
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d) wherein in each of said cycl oal kyl groups being 5-,
6- or 7-nenbered, one or two -CH2-groups not being

wa@l2ooaa0d9y6 | i nked to each other may be repl aceRChgA2M@4/000750

10

20

25

such that the Oatomis linked to the group X via at

| east -145 WD 2004/ 103996 PCT/ CA2004/ 000750 two

C-atons. 4. The conpound according to claim3 wherein

Bis selected fromethyl, n- propyl, tent-butyl,
2-nethy|propy| 1 2-di net hyl propyl ,

1, neth uor [, . . —
L .2, PR 2k AL W crecedi s wherein L
cycl obuind L1 @:jréQioO@IenﬂWtbondsy ¢d fohexipbether with the quinoline residue to

L L CUE SRETS M 08 LM 53] gl .

conpound @&gor d| ng to cl a4 wherein B is@glected
from et hyl propyl, tett-butyl, cycl opent I ,

1- net hyl 2-f oroethyl or 3-

6. The cb6 or di g B g nore 8

precedi ng erein ) o 7 The

accordi ' mor £ recedi ng.

wher ei n=X 20 8- The conpound accordlng to one

or nore of the preceding clainE whereandR3 is

E g gg Z}l"’hy|e"’téf§§‘?zcycrfde§%l‘é%ﬁ |yg Zrpelkyl and. L2 s degmed as in claim 1.

optlonally substituted with 1 to 3 substituents

R e S

dlnethylethyl cycl opentyl, cycl ohexyl and

g; Eﬁ;:‘glrgg %{38@85@(& cépdlngg %eon‘éwggf Cpﬁégéd"igg é@ec A c?reln R?
fromH, lshaﬁ“pg@mom%s NHG@BORZOMMIR® omﬁlﬂs’}ONl@fB ti7 wherein

Ry SN T T

- N( CH3) GEy-B8Yoalky!, mme@m/@cmﬁzwamwg@@lkyl and alkyl-cycloalkyl groups

PCT / W%%P/q%(’%é&é@% tr.gﬂgsﬁng%mgga%fk&bg@ to claim

10 wher Cte hal ogen
and - N( @Bis 2 onR® ahefioeshalmyadangcor di ng to .claim 11

vvher ei nRh3|S§_| 8rer!ngﬁﬁ§/ﬁd fromH -CH or

22.  The compound according to claim 21 wherein R? is -NHCOR?, -NHCOOR?®,
or -NHR?',

23.  The compound according to claim 22 wherein R*® and R*' are independently
selected from: methyl, ethyl, n-propyl, i-propyl, n-butyl, 1-methylpropyl, 2-
methylpropyl, tert-butyl, 2,2-dimethylpropyl, 1,1-dimethylpropyl, 1,2-
dimethylpropyl, 1,2,2-trimethylpropyl, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cyclopropylmethyl, cyclobutylmethyl, cyclopentylmethyl,
cyclohexylimethyl, each of said cycloalkyl or alkyl-cycloalkyl groups optionally

being mono- or di-substituted with methyl or ethyl.
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5 -0CH3. 13. The conpound according to one or nore of
the preceding clains wherein L' and L2 are each
w0 nabeperrdent |y sel ected from hal ogen, -CH3, -E2FEA2004/000750
-OCH3, -0C2H5, -OC3H7, -OCH(CH3)2, CF3, -SMe, -SOW,
and SO2Me whereby 10 either L' or L2 may be H 14. The
conpound according to claim13 wherein either one of
L' and L2 is - CH3, -F, -d, -Br, -Ow, -SMe, or
-S2Me and the other of L' and L2 is H 15 15. The

co rmo un d’h@%ﬁ’fp@hﬂ@ aE&r&nh?&&éW%ﬁgﬂe&k” e{na F@nge uﬂﬂ%pendently
co rrp oun §e§6@6 Feorm gethyl. et ar-prpylei-ubpyin2 2shieetgiprapyl,

cl ai mrs W&k Ilandi cHeld romH, -CH and - OCHS;
and ei t\lggr ?ndgy of L aﬁéﬁ)ﬁ@%%gf -F, - 20d, -Br,
-Ove, -SMe, or -SO2Me and the ot her of L' and L2 is H.

517 25The ThERBAPBANRS ' p i _
selected fr oﬁPH e Mgh@g}-%rﬁéﬂ@#?e 5&5'@9 &'?B?S’ wherein R’
-Br, -okvindsme, or -S2Me and L2 is H 25 18. The

corrpound according to claim 17 wherein L is sel ected
rgmHand OCH3; L' is CH3, -d or -Br and L2 is H
6 WO 198 6aMPOEThecIOMINGI YA 00?6 thelTeceting claims wherein RS
conmpoungk ?&(dNPI@d L&
A, K ey RS ARy, Npisor

clains wherein L L” are coval
10t oget he PraRYt ﬁ“’ﬁ% Q}’GM@&HYhéJH%@HeCMXJDFWW MHEQepycotaity!,

i nked, NMIO RYSh |l ected from ~Rb)p.2
(Rb) p. 2 (Rb)z't'tg"c B SRR L5 2 Lo and - s

wherein each Rb is independently (Cl-.)alkyl and L2 is
dep7nedTRS comp&lirdi &Bcbrdin }_?Zf?)- clemezacwﬁ@%fi@bfg%&fo%”g Lo

claim19 wherein L2 is e’ co und
according to one or nore of the preceding clains

15 Whgg.ei NTHE corhPourd é%@rdW% BT R oQ NH%IF%/CIO%[}OpyI

- NHCONR21R23, wherei n
(C1-8)al kyl, (C3 7)cycl oal kyl, and (Cl1-3)al kyl -
( C39.7) CYK4 Bdthisating él&&@fo@rﬁd‘to%%tbr Aors gf ﬂe?@éeﬁﬂﬁé’n@%emin R®

? lr ,ky lsubéﬁ‘jl %8 é%R\M%Rﬁ (mergmzﬂ“ﬁyngo Rangre independently selected from
| H, (Ci4)alkyl, (Cs.z)cycloalkyl, (Cis)alkyl-(Csy)eycloalkyl, phenyl, and

20 (C+s)alkyl-phenyl; wherein said (Cy4)alkyl, (Ca.7)cycloalkyl,
(Ci.s)alkyl-(Csz)cycloalkyl, phenyl and (Cq.s)alkyl-phenyl are optionally
substituted with one, two or three substituents independently selected from
halogen, (C1s)alkyl, hydroxy, cyano, O-(Cy)alkyl, -NH,, -NH(Cy)alkyl,
-N((Cy4)alkyl)s, ~CO-NH,, -CO-NH(C;)alkyl, -CO- N((CM)aIkyl)g, —COOH,

25 and —-COO(C,)alkyl; or
R™ and R are linked, together with the nitrogen to which they are bonded,
to form a § or 6-membered monocyclic heterocycle which may be saturated
or unsaturated, optionally containing from one to three further heteroatoms
independently selected from N, S and O, and optionally substituted with one;

30 two or three substituents independently selected from halogen, (Cis)alkyt,
hydroxy, cyano, O-(Cy)alkyl, -NH,, ~NH(C/)alkyl, -N((C14)alkyl)s, ~-CO-NH,,
-CO-NH(C14)alkyl, ~CO-N((C44)alkyl),, -COOH, and ~COO(Cy.g)alkyl.
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R21 is H or R20 as defined above; and 15 R23 is H or

nmet hyl . 22. The conpound according to claim2l1 wherein
WOR200480390HCOR20, - NHCOOR20, or -NHR21. 20 23.PdT€A2004/000750

conmpound according to claim22 wherein R29 and R21 are

i ndependently selected from nethyl, ethyl, n-propyl,

i -propyl, n-butyl, 1-nethylpropyl, 2- nethylpropyl,

tert-butyl, 2,2-dinmethylpropyl, 1,1-dimethyl propyl,

1, 2- dinethyl propyl, 1,2,2-trinethyl propyl,

Vf({ Oprﬁ@’éomﬁabﬁh QEéﬂrbilhg t§¥lﬁ|n9ﬁ"§\me¥ém cycl ohexyl,

cycl opr opyl net obuty
cycl opet 8 (ﬁﬂ‘&b)ﬁg‘yl (%)W?@?W'@an}éﬂﬁw(% DAY s ai d

cycl oal kyl, CWhéi‘é K¥shracaiigh Q@H&)ﬁikyﬂéﬁ&ﬁﬁp%b@ﬁ?ﬂ th¥y be mono-, di-
bei ng nono- or di-substituted Wth or ethyl.

- 148 WO 2004 to-goosityed with $@ ca2ldoansh 24 The
5 conmpound @ %&élﬂ%atooall@)}l Aydod %/N\'ﬁﬁd Qlk?I &@afk@ﬂ*n@?&e afcno- or

i ndependen I(}é sel ected from ne Xypg/

i -propyl, sabﬂﬁwtﬁs}Mﬁh@ﬁpﬁt'tue%é?lsﬁsﬁ%(fym yoxy and'O-
cycl opéntyl 151)\é|ky| and5. The conpound according to one
or nore of t préeceding clainms wherein RL is

56, "The. o ShpumiBNERePHRAG 0| GAURmaHBE G1aso-(dfeor Hisubstitted
preceding cl \ﬁl‘tﬂ"ﬁud’r\fﬁgro?anB%ubétfﬁuféM%m)@hloanl%@BrdlﬁhByénd

o NS e ekt Lyt bk LA

NHSQ2- cycl ObMEWberéNH&@oPM@ -@IPEfgtrUdpsQ’(ot beiagirabBinked to each
27. The conpound accor ing to claim 26, whe i;ﬁn Fég | S
taked fo the

hydroxy. 15 98er magbe sriacasdyats skheh gt ths CE-Ia

wher ei n Re i gohbi%WHa sieberweyhtondd. The conpound
according to one or nore of the preceding clains

wherei nXRe  BLO RHII2N(RN2) RN ), wherein RNL and RN2

are i ndgpend welRet C‘déml*dth(@l/vmarakbéﬁy ol
' (C_7) c§c| oaﬁgg%é’a(& %CJ o o 4 optionally

phenyl , and g@bsyfgi i) %Qt/q) 3§H%§{Went ?cgqa rgél (ra)alkyl;

(Cl-4) aL«Y' , is(te30on) COIGHQ&ia'I@den or -N(CHs)s;
(C1. 3)al 7) cycl oal kq\/

(C3
(CL. 3) a'-t?m \s ﬂ;?ﬁc%k”ée%?ﬁ GGH%\EQ?C%@JB& halgoery -(HeCats. -
one, F@l s t U@H(CH , "OEp ese NSoMe elne S@lie,
a

from halo en r oxy, cyano,
200 (Cl GWHP'I@W elthﬁmﬂa or Lr\m(alzifeﬁ sal kyl,  N((CL-4)al kyl )2,

- CO- N2 R? 1568 NHEIo #2 2N 0 ORBO-NK R and ) AHGONRZ R,
-COOH, 25 and OO(XCl 6) al kyl; or RN2 and RN1 are

li nked, toY¥&®Br with the .nitrogen to which they are
bonded, Rjg selected from (Cy.g)alkyl, (Cs7)cycloalkyl, (Crs)alkyl-

(Cs7)cycloalkyl, wherein said cycloalkyl and alkyl-cycloalkyl may be
25 . mono-, di- or tri-substituted with (Cs.s)alkyl; and
R?' is H or R as defined above; and

R? is H or methyl;

R’ is ethyl or vinyl; and
R is hydroxy, NHSOz-methyl, NHSO,-ethyl, NHSO2-(1-methyl)ethyl,
30 NHSO,-propyl, NHSO-cyclopropyl, NHSO,-CH_-cyclopropyl, NHSO.-

cyclobutyl, NHSO-cyclopentyl or NHSO.-phenyl.

31.  The compound according to claim 30 wherein
B is selected from: ethyl, n-propyl, tert-butyl, 2-methylpropyl, 1,2-
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to forma 5 or 6-nenbered nonocyclic heterocycle which
may be saturated or unsaturated, optionally

w@otadiwang fromone to three further heteroatPCECA2004/000750
i ndependently selected fromN, S and 0, and optionally
substituted wth one, 30 two or three substituents
i ndependently sel ected from hal ogen, (CL.6)alkyl,
hydr oxy, cyano, O (Cl_6)al kyl, -NH2, -NH( C1-4) al kyl ,
-N((C1l-4)al kyl)2, -CONH2, -CO NH(C1-4)alkyl,

w0 20047 TEADBE R RRA B Bl ?%%%@%ﬂ%bﬂma*“@ 33

accor di tifueropeipyl, pyclopmpr, glyploButys CYGJIZDGEBI))&I Gyglo! exyl

L Ao S ek el 36 B o

may be nono-, t ubstitu Mﬁth (C1- 3)a|ky|
and 5 b) mherel sald akkyl , cyclo kyl, and

al kyl - cyd]oal may belpono- -substltuted with
substitu tedffro hydro y a - (C1-4)al kyl;
and C) er eath ob said’ alkyb groups may be nono-,

- or t Osu St1 utéd Wlth;nﬂl ori ne or

m)no substituted with chlo rom ne; )

5 wher ei nR |§'ﬁ sglectpddtom 4;1gf! Wﬁ]yggwiﬁyc'ﬁp%n&}ﬂl C@qﬁé%@n% -
or 7- nﬁi@‘ﬂﬂﬁ@@ilehw L81is HWDH 6HROHLOLIE OMaf -FYeCingBr, -OMe, -SMe,
directly |inked § ach other may be repl aced by -0-

such t h&f %%M%Lals is linked to the group X via at
| east t p®iC=NHOORY, XNHSOORMor -NHRES Wr‘ierélm-zz%ﬁdi RSl arer

(C3.7)cycl.oal kyl of which n tional
subst i t ut éad%epﬁer]jc&sgregtesdljm m%ﬁ@ﬁ %}%Qﬂé? B‘apééld"?'r%BKH 2,2-
10 (C1-) al ky|d|me‘ehylp$ody|l cy&ﬂrbent@@h&cydﬂ@bmﬁmemyl - N( CH3) 2;
L1 and L2 are eac g enden é&sel elct ed from
hal ogenR Iscfipyl a Is r@@qgr 145CI0PIEPS
- OCH( CH3) 2, CF3 -Sl\/le -SOve, and SO2Me, 20 wher eby
?I Lher Lle %{)N ardlr}qH ]egi@ﬁ:@g érewﬁ%fﬁc%rqrg ethyl, n-

sel ect eFrJ pm@:{ Q]t;d%ﬁildp)éhtyl (1caet?1my@b@aimyﬂa-ﬂuoroethyl and 3-

15 sl kJNTRPEPILREF SR 3ol ST G g BYSoRB LY s Hor

tri - subspcHutieds veH -1 Er -BY; alzksyH AR RziydmyH or R20
as defi ned above; and

33.  The compound according to claim 1 of the formula

RZ
L! n=
L0 NS S
=
5 o)
\OJ\N
H
20 wherein B, L?, L' and R? are defined as in the table below
Cpd. B L° L R?
1001 | T MeO- MeO- , M
%
H
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R23 is Hor nethyl; RL is ethyl or vinyl; and Rc is
hydr oxy, NHSQO2- net hyl, NHSC2- et hyl ,
WORIBD26039%6 et hyl ) et hyl, 30 NHSO2- propyl , PCT/CA2004/000750
NHSQO2- cycl opropyl , NHSO2- CH2- cycl opropyl, NHSOZ2-
cycl obutyl, NHSO2-cycl opentyl or NHSO2- phenyl 31. The
conpound according to claim 30 wherein B is selected
from ethyl, n-propyl, tert-butyl, 2-nethylpropyl,
1,2- -150 VD 2004/ 103996 PCT/CA2004/000750
dlrrethy prepyt—322trnrethytprop 2=t
3-fl uorLocpdpyI B, 3,3~ tri’fl ucroprb%yl

cycl obutH——eyetepenty——eyetghexyt

1- met hy|1opel bpentyl a‘nd Meoret hyl cMeDehexyl , an@ a
group selected fRom |0 0 and|/ 5 R3 is sel«ec d m
1,1-di methyl eth cycl opentyl , cycl ohexyl aHd 1-

nmet hyl cycl ohexyl; L ijs H, - or-OCH3; L' is CH3, -F,
-d, -Br, .-, Ow, -SMWe, I -S(I H R2 is
- NHOOR2[01003y 0 or (]\ﬂﬁ% WhMFél n R20 ,ang[t%re
i ndependently s ted from rrr:t hyl, ethyl, “nnpr ;

i -propyl, 2,R- di net hyl propyl, cycl opentyl* and
cyclopentylmethyl; RIlis vinyll: and Rc ils hydroxy or

NHSO2 - cyfdoqp . Thspo.conpougdoaccar di ng 6o clai m
31 whergin ' ted fromjethyl, n- pro@yM
tert-butyl, vl , 1-nethy|cyc|openty|

2-fl uor pet hy 5 fluoropgropyl; R3|is selected
from1, I-di nethylethyl and cyglohexyl; Llis H or

- OCH3; Lilnd?s - v -9, Q- Bl Ljuss Hand Reoi
hydr oxy | The corrpounl\géaccordi ﬁ\ééto cll am
formulal] R2 |L ~ Lo NS C)OBNINOH
1006 MeO- Me- 9
,'\NM
H
MeO- Me- 9
,'\NM
H

MeO- Me- ) :ﬂ;//<:1
SN

S
o
o
.
O

1007

1008

1010

,'\N

MeoN- Me-

1011
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H O 20 wherein B, L, L1 and R2 are defined as in the

table below Cpd. BL L1 R2 1001 MO MeO N H -151
waE020@4996.03996 PCT/ CA2004/ 000750 Cpd. B L L' PERCAQD2/000750

MO MO H 1003 MO MO H 1004 MO MO N H 1005

- - MO M ~H 1006 MO M N H 1007 MO M N H
1008 -- MO M N H 1009 -- Me2N- M N H 1010

Me2N- Me- O H 1011 " - Me2N- Me
Cpd. B L° L R?
1012 T Me,N- Me- ) /O
S
H
1013 T MeO- Me- ' )
AN
H.
1014 T MeO- Me- , /O
I\
N
é "
1015 MeO- Me- 9
AP
H
1016 [ MeO- Me- ’
\N/\
H
1017 T MeO- Me- Sy
H
1018 T MeO- Me- Y
,\NH2
1019 MeO- Me- 9
S A
H
1020 T MeO- Et- ) o
é : ,'\NJ\/Q
H
1021 T MeO- Et- ,
F A
H
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H -152 WD 2004/103996 PCT/ CA2004/ 000750 Cpd. B L L'

Rz 1012 -- - Me2N- M ~ H 1013 -- - MO M N H
waom4/10399¢ MeO- M N H 1015 MO Me- JO N \PCHCA2IDE000750

MO Me N\ H 1017 MO Me- 1018 MO M NHZ 1019

MO Me- ON H 1020 MO Et- O H 1021 MO Et "N H

-153 WD 2004/ 103996 PCT/ CA2004/ 000750 Cpd. B L L' R2

1022 MO Et

Cpd. B L L' R?
1022 | T MeO- Et- / w
O

H
1023 | T MeO- Et- 9
% Ay
H
1024 - MeO- Me- Q9
., Jok
H
F
1025 T MeO- Me- )
R £
N
H
F
1026 T MeO- Me- 9
X AL
H
(0] .
1027 | T MeO- Me-
@ )
N
H
0]
1028 | T MeO- Br- 9
% Ay
H
1029 | T MeO- Br- o j\/@
O
H
1030 | T MeO- Br- ,
% AN
H
1031 | T MeO- Br- 0
J/\ ’/\N
H

-154 -



~H 1023 MO Et N H 1024 MO M N H F 1025 -

MO M ~H F 1026 MO M H O 1027 MO M N H O
w®2001088900O Br- 0 Nk H- 6 1029 MO Br HCTO38004/000750

MO Br N H 1031 MO Br- o N~ H -154 WO

2004/ 103996 PCT/ CA2004/ 000750,

Cpd. B L L' R?

1032 tBuO- Me-

1033 tBuO- Me- O

1034 HO- Me-

1035 HO- Me- 0

1036 MeO- Me- o

1038 MeO- Me-

1039 MeO- . Me-

1040 MeO- Me- .9

1041 MeO- ‘ Me-

:
3
.
.
;
-
6
O
i
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Cpd. BLL R2 1032 - tBuO M N H 1033 tBuO M- O

N H 1034 HO M '~ H 1035 HO- Me- 0O Nk H 1036
wWoRM4/104996 0 N H 1037 MO Me- o H 1038 -- PCIVEAR00AMB007S0

N H 1039 MO Me N YV> H 1040 -- - MO Me- O N O

1041 MO Me- Il H -155 WO 2004/ 103996

PCT/ CA2004/ 000750 Cpd. B L L1 R2 1042 MO CI N

Cpd. B T R*
1042 | T MeO- Cl A J\
H
1043 | T MeO- Br . f
Ay
H
1044 MeO- cl .9
F Ay
H
1045 | T MeO- Cl , j\/@
O W
H
1046 | T MeO- Me- ) j\ /{\
S v
H
1047 [ MeO- Me- j\
/\N O/
H
0]
1048 | T MeO- cl ,
v /I\N)J\/\
H
1049 | T MeO- Br j\ /k
e L
H
1050 | - T MeO- Cl - j\ )\
& v
H
o]
1051 MeO- F ,
F A\N)Lv/
H
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H 1043 MO Br o H 1044 MO C o H 1045 -- - MeO-
a ~'~/\/ H 1046 MO Me- OjJ H 1047 MO Me- O N
wW@2ook14048 MO CI 0 N H 1049 MO Br jJ H PpADE6A2004/000750

- MO C ".°NIt, olt", H1051 MO F N H -156 WO
2004/ 103996 PCT/ CA2004/ 000750 Cpd. B L L' R2 1052 --
' MO FN H 1053 '- - MO C 0 NO H 1054 MeO Br
0 NO :
Cpd. B L° L' R?
1052 MeO- F , J\
S
H
1053 MeO- Cl , i
/\N O/
H
1054 MeO- Br , '/loL
S| R
H
1055 MeO- Br 0
é ,'\N/H\(
: H
1056 MeO- Br o
/\N/U\/\
H
1057 HO . Me 0
S K
H
1058 HO Me j\/o
é )
H
1059 H Br , M
ke
H
1060 H Br )OJ\/O
.
H
1061 H Br 9
é LA
H
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H 1055, MO Br o N H 1056 MO Br H 1057 HO Me o

N~ H1058 HOM H 1059 HBr H 1060 '- - HBr H
wa®1/16398F oo H -157 WO 2004/ 103996 PCT/ CA200B¢D0AT®®000750

Cpd. BLL R2 1062 HBr H 1063 F M H 1064 MeO Br

CF3 H 1065 MO Br Inmp) ~N H 1066 MO Br H 1067
MeO Br '

Cpd. B L° L' R?
1062 [ H - Br ) J\
,'\N
H
1063 T F Me , M
O
H
1064 | .< MeO- Br 9
\/\CFS EN N/U\/
H
1065 | .< MeO- Br ,f
\IS> ,'I\N/U\/
H
1066 MeO- Br 9
k’ ,'\N/U\/
. » H
1067 MeO- Br 9
\( ,’I\N/U\/
H

O

1068 o ™ MeO- Br , /ﬁ\/@
kﬁ | A,

H

1069 |Fn_~.| MeO- Br

1070

1071 MeO- Br

P
,’\N
H

MeO- Br ' j\/@
,’\N
H

1D

’\N
H

Y
\
.
[y \
\
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N H 1068 0----o0 MO Br ~'~/~ N H 1069 cF3~~, MO
Br H 1070 MO Br H 1071 MeO- Br -158 WD 2004/ 103996
wOEODADIR004/ 000750 Cpd. B L L' R2 1072 0~0 MeEET/BA2004/000750

N1~1 o H 1073 oF3~/~,, MO Br ,.~-NJ~ o0 H 1074 MO
Br N \o H 1075 MO Br ,-~NJ~ o H 1076 MO Br No
H 1077 01---1 0 MO Br N H 1078 MO Br N H 1079

MO Br N H 1080 MeO Br H

Cpd. B L° L' R?

1072 | o~ MeO- Br , i J\
Kfi Sy o

1073 CFS\/\/ MeO- Br , )cj\ /k
: Sy o)
H
1074 MeO- Br ) i /k
| SN o
“H
MeO- Br 0 /L
,\H)LO

1076 MeO- Br o /k
. A

1075

.
\
N .
\
\

1077 . o o MeO- Br ) /L
kﬁ ~y
) H

1078 MeO- Br ) /L
@\, /\N
2 H

1079 k MeO- . Br ) /L
e Sy
H

1080 MeO Br ) /L
\( ,\N
Pid ’ H

1081 o o MeO Br 0

A

X
1S E
TZ
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1081 00 MO Br o
PCT/ CA2004/ 000750 Cpd. B L L'

wa@kooda®d9H C o H 1085 HOA H 1086 H A H 1087r/EALH04/000750
N H 1088 H

H -159 WO 2004/ 103996

-'"~No H 1089 HO o

R2 1082 HA H 1083 H
Nk O H 1090

EtO Br H1091 EtO Br o N H 1092 EXO Br H -160 WO
2004/ 103996 PCT/ CA2004/ 000750 Cpd. B L L' R2 1093
EtO Br O~Io N H 1094 PrO Br O
Cpd. B Lo Lt R?
1082 H Cl . J\J<
. O\, '\N
2 H
> '/\N
- H
1084 H Cl o2
O\, l\N
> H
1085 : H Cl /h
O\, Sy
2 H
1086 H Cl 8
O\’ /'/\N)J\/\
R H
1087 H Cl P
O\, /\N)k(
> H
1088 H Cl o9 /k
O\, : '\N/U\O
2 H
1089 H Cl 9
O\’ ,'\NJ\O/
R H
1090 EtO- Br o0
O\, I\N
R H
1091 EtO- Br 8
O\‘ '\N)k(
R H
1092 EtO- Br /k
O\, SN
R H
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H 1095 PrO Br O N H 109 PrO Br H 1097 PrO Br N

O H1098 HBr O Nk H 1099 CF3 MO Br H 1100 MO
wW@Lood103%96 H 1101 EtO- Me O Nk H 1102 Et O MeP@@/CAR004/000750

1103 EEO M= H -161 WO 2004/103996 PCT/ CA2004/ 000750

Cpd. B Lo L' R2 11"04 EtO- Me O ~- JL N O H 1105 MeO-
CNN H

Cpd. B L° L' R?
1093 EtO- Br -0 J\
O\, ’/\N)J\O
P H )
1094 PrO- Br o 9Q
O\, l\N
> H
1095 PrO- Br 9
O\’ o \N)J\(
> H ,
1096 PrO- Br ) /k
O\, /\N
> H
1097 "~ Pro- Br o) )\
Q, /I\N)J\O
. H
1098 H Br 0
CL 4,
> H
1099 | G MeO- Br )
\/\_’ I/\N/L
H
1100 MeO- Cl 9
Q’ /\N/U\(
> H
1101 EtO- Me 9
O\, I\N
> H
1102 EtO- Me 9
O\, I\N
R H
1103 EtO- Me . /h
O\, Sy
R H
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1106 Br MO N H 1107 MO CNgqg N H 1108 F MO Br

N H 1109 F>, MO Br N H 1110 MO Br ~~ N H 1111
wWORM4/1E99¢H 1112 MeO- Br N H 1113 MeO- Br o RICT/EA2004/000750

1114 F. - - MeOBr H -162 WD 2004/103996

PCT/ CA2004/ 000750 Cpd. B L L' R2 1115 MO Br o 00,

Il H1116MeO Br N"Z H 1117 MO Br

Cpd. B Lo L? R?
1104 O\ EtO- Me 0 J\
T 'I\N/U\ O
: H
1105 O\ MeO- CN ) /k
- SN
- H
1106 O\ Br MeO- , /k
- Sy
. , H
1107 MeO- CN o
O\, ’I,\N)J\/
- H
1108 | Fi o~ MeO- Br /k
,'\N
H
/'\N
H
1110 Q MeO- Br /k
o ;
”"'y/ /\N
- H
111 \/\/_ MeO- Br , /L
/\N
H
1112 >) MeO- Br ) /L
A,
H
1113 | Fi~_. MeO- Br Q
,'\N
H
1114 F/\/\ MeO Br 0
,'\N
H
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N H 1118 MO Br NJL H 1119 F~ > O Br | , J, N

H 1120 MeO Br N OH 1121 MeO Br NO H 1122 MeO Br
wWOoRooK 14328 MO CN N H 1124 MO CN N H 1#CBECM004/000750

Cl H -163 WD 2004/ 103996 PCT/ CA2004/ 000750 Cpd. LB L

L' R2 1126 CF3 MO O N H 1127 O d H

Cpd. B e L R?
1115 O MeO- Br 0
Sy
H
1116 | S~~~ MeO Br J’\/
I\N
H
1117

MeO Br 0

1118 | F

MeO Br J\
<
1119 FM MeO Br , i )\
A~
1120 N MeO Br /lL )\
O <A
(o]
1121 | ~o\.. MeO Br 0 )\
' ..

N (o]
H
1122 MeO Br /ﬁ\ )\
>—\ "\N 0
H
1123 O\ MeO CN 0
r', . ) "l\N
. H
1124 Q\ MeO CN j\
,’\N
H
1125 F\/\ MeO- Cl , )\
) . Ay
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1128 MO H 1129 OO N H O 1130 MO d H 1131
MOd , H 1132 MO d X H 1133 F - - MO d H 1134
W@EEBM163996 MO C H 1135 MO d H 1136 MO BLT/CA2(64/000750
-164 WD 2004/ 103996 PCT/ CA2004/ 000750 Cpd. B L L' R2
1137 MeO Cl N H O1138 -~ . MO Cl O H 1139 F/

/ MO Cl H 1140 MO Cl O

Cpd. B L L' R?

1126 | CF MeO- e , )\
. ,\N
. H

\/\
\\ MeO Cl ) )\
; Sy
H
1128 ' MeO Cl , )\
\( g
> H
L
N

1127

1129 MeO cl / J\
/\N
H

MeO cl , )\
,'\N
H

1131 |~ MeO cl ) /k
’ I\N
H

1130

1132 '« | Meo cl , J\
>——i I\N
H

1133 | o MeO Cl

(0]
,'\N/U\/
H
1134 |SFn_~..| MeO cl j\/
,'\N
H
1135 \\ MeO Cl /ﬁ\/
. (,\N
H
1136 MeO Cl

0
z'\N/“\/
H
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1141 MO C N O H 1142 ~~/. MO Cl N O H 1143 MO C

No H1144 MO Cd N H 1145 MO C N \W / HO
w@1008/163996 MeO CI N O H -165 WD 2004/ 103996  PCT/CA2004/000750

PCT/ CA2004/ 000750 Cpd. B L L' R2 1147 MOC N H

1148 MO A X\N H 1149 MO C N H 1150 MO C N

Cpd. B L L' R?
1137 MeO Cl 0
O ,&NL
H
o} .
1138 |~ MeO of

0]
/\NJJ\/
H

1139 |~ MeO Cl L
A~ N
H

1140 MeO Cl j\/
> \ .
H
1141 | o~ | MeO Cl J\ /L
Ao
H
1142 MeO Cl

[e]
/'\NJJ\O/L
H

1143

CFS/\/
MeO Cl Q
L < M
H
1144 MeO - Cl /ﬁ\ /h
\i. '/\N o]
R H
¢
N

MeO Cl

1L
,'\N o
H

1146 MeO Cl

(0]
:\le\o/k
H
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H 1151 MeO C N H 1152 MeO C H NII-r 1153 MO

c N H 1154 MeO Br N H 1155 MeO Br N H 1156
wOR4BI3996 N H -166 WO 2004/ 103996 PCT/ CA2004PCODCZZD4/000750

Cpd. BLL R2 1157 H-SMe H 1158 H-SMe N H 1159 H

-SMe O H 1160 H-SM N H 1161 H-SM ~ H

1147 |~~~ MeO cl

1148 ", MeO Cl

1149 | Fso. MeO Cl Q
,\NJL(
H
1150 | T\ MeO Cl o
N
H
1151 \\ MeO Cl 8

1152 MeO Cl o0
\( s
. H

1153 | I~ MeO Cl

J%
1154 CFS\/\, MeO Br /ﬁw/
Q

1155 \\ MeO Br

1156 | I~ MeO Br j\(
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1162 H-SMv 0 N H 1163 H-SM 0 N H 1164 H-CF3 N
H1165 H-CF3 0 N H 1166 H-CF3 0 H 1167 d d 0 H

WO 1®4/18892004/ 103996 PCT/ CA2004/ 000750 R2 CprCT/BALR004/000750
1168 A H1169 d d N H1170 G 4G H 1171 H
-S02Me JI,~N H 1172 H -S02Me H 1173 H Me- H

Cpd. B L° L' R?
1157 Q\ H -SMe ‘ /ﬁ\/k
R NN
H
1158 Q\ H -SMe M
/’I, /I\N
H
1159 Q\ H -SMe /[OL/
,” '/\N
H
1160 O\ H -SMe ) /k
S
H
1161 Q\ H -SMe o8
Sy
H
1162 Q\ H -SMe ¢
SN
H
1163 Q\ H -SMe i /k
’,' \N O
H
1164 Q\ H -CFs ) /k
Sy
H
1165 Q\ H -CF; j\ /L
’,' \N O
H
1166 Q\ H -CF; j\/
’,' I‘I\N
H
1167 Q\ Cl Cl j\
/" /\N
H
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1174 H Me- N,-" H21175 H Me- H 1176 H M H 1177
H Me- N H 1178 H Me- No H -168 WO 2004/ 103996

wOEODADIR004/ 000750 Cpd. B L L' R2 1179 H - SOZMET/CAR04/H6D0750
1180 H - SQ2Mwe N H 1181 H-Ow 34. The conpound

according to claim1 of the formrula R2 L N-( LoN
S I ~. O OBANKNNHHOOH OHR Owerein B, L,

L' and R2 are defined as in the table below Cpd. B L
L' R2

Cpd. B L° L’ R®
Sy
H
1169 cl Cl ) /k
[::>\f" : , Sy
ks ’ H
1170 cl cl , L
[::S\T' Ny
H
1171 H -SOMe , /J\\
Q\' "l\
II N
‘ H
1172 H -SO.Me 2
Q\' '\N)H/
71 H
woo | oL
," '\N
H
1174 H Me- , j\/
Q\ Sy
H
. (o]
1175 H Me- ,
/! H
SO W L T N
,‘l ' '\N
‘ . H
1177 | H Me- Co
[::>\7’ Sy
/ H
[e]
1178 H Me- ,
Q\' ',’\N)j\o/k
/! H
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2001 MO M- OH 2002 -- - MO M N H 2003 -- -

MO Me NHZ2 -169 WD 2004/ 103996 PCT/ CA2004/ 000750
w@pah4/18906 L' Rz 2004 MeO- Me- N-~ H 2005 Me@CIVEA2008000750

2006 MO M "~ H 2007 MO Me- O = 2008 MeO- Me "~

H 2009 MeO- Me CH3 2010 MO Me 2011 MO Me- 2012

-- - MeO- M H 2013 -- MO Me- O H- 170 WO

2004/ 103996 PCT/ CA2004/000750 Cpd. BL L' R2

Cpd. B L L R?

1179 O\ H -SO,Me O
,kN/U\O/L
H
1180 Q\ H -SO,Me J\/
)’ I/I\N
' H
1181 Q\ H -OMe ) /k
Sy
H

34. The compound according to claim 1 of the formula

R2
L n=
I_o N\ ~ S
/
ke
B i \
\NJ\N N/}
H H OH
(@) N\\‘
07 N'R
wherein B, L°, L' and R? are defined as in the table below
Cpd. B L° L F\,’2
#
2001 | - MeO- Me- , j\/é
O S
H
2002 | MeO- Me- , J\
O
H
2003 T MeO- Me- /
\H,
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2014 -- - MO Me- QU H 2015 - MO Me- ON H 2016
MO Me- ON H 2017 MO Br- O H 2016 MO Me- O N
w2002008¥900- Me 0 o H i 2020 MO Me O \ N~ PEI/8A2004/000750
The conpound according to claim1l of the formula //R2
[-W N=~W NS O OBN ONHOOH OHO -171 WO
2004/ 103996 PCT/ CA2004/ 000750 wherein B, W, W2 and
R2 are defined as in the table below Cpd. # B W W R2

Cpd. B L° L R’
# |
2004 | T MeO- Me- N
é H
2005 - MeO- Me- SN
é H
2006 | T MeO- |  Me- ) /@
N
N
é "
2007 MeO- Me- 20
N
N
é "
2008 | T MeO- Me- , j\/@
‘ I"\\
N
--r- MeO- Me- 3
2009 ’ '\CH3
2010 [ MeO- Me- A/
2011 [ MeO- Me- \(
2012 MeO- Me- o0
. N
N
?5 | :
2013 | T MeO- Me- 0
S~
)v N
H
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3001 -0 -O~H 3002 -0- -OH 3003 -CH2- -O O H

3004 -CH2- -O~ H 3005 -- - -CH2- -ON H 3006 -CHz2-
WO 2p04Mb3d96 3007 -CH2- -O ~NH2 3008 -CH2- - O ~ PCT/BA0D4/000750

-CH2- -0 H 3010 -CH2- -ON H -172 WD 2004/ 103996

PCT/ CA2004/ 000750 Cpd. # BW W R2 3011 -CH2- -CH2-

O N H3012 -CH2- -CH2- N H 3013 - -CH2- -CH2- O

Cpd. B L L R?
# ,
2014 T MeO- Me- /ﬁ\/@
)v "\N
H
2015 T MeO- Me- 9
H
2016 =T MeO- Me- 0
é LA
H
2017 MeO- Br- 0
\N
e H
2018 MeO- Me- ' o
%, <
_ H
2019 ~ MeO- Me 9 ‘
A H
2020 L MeO- Me , 0
o '\N/U\/O
Y H
/O

35.  The compound according to claim 1 of the formula

R2
—~w' N‘<
wa N = S
N
P
B I
oYY o
O O N\\
HRG



H 36. The conpound according to claiml of the

formula R N4/\ Lo S | N L2 O OBONNHOOH O
wohm4@39erein B, L, L2 and R2 are defi ned asPCTICAn®4/000750

table below Cpd. BL L2 R2 4001 MeO Me- 0O H 4002

-- - MO M H 4003 -- - MO M H -173 WO

2004/ 103996 PCT/ CA2004/ 000750 Cpd. B L L2 R2 4004 '-

- MO M N H 4005 Me2N- Me- OH 4006 Me2N- Me- O

H 4007 " Me2N- M N H

wherein B, W', W2 and R? are defined as in the table below

Cpd. # B w' w? ‘ R?
| 3001 =T -O- -O- , J\
O
H
{
3002 - -O- -O- , j\/é
S
H
3003 -CHy- -O- 9
AP
H
3004 -CHp- -O- , J\
S
H
3005 -7 -CH,- -O- ,
% AN
H
3006 -1 -CHop- -O- AN/
H
3007 -y -CH,- -O- /
% ’ "SNH,
3008 -CHo- -O- , M
S
H
3009 -7 -CH- -O- L~
H
3010 Tt -CH,- -O- ’ w
O
H
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4008 Me2N- M N H 4009 MO Me- o Nk H 4010 MO

Me- 4011 MO M N H 4012 - - MO MO0 Nk H
wa@m3/ 1 MeO- o H -174 WO 2004/ 103996 PCT/CA2004/000750

PCT/ CA2004/ 000750 Cpd. B L L2 R2 4014 MO MeO H

4015 MeO- MO ~ HO 4016 -- - Me- MO H 4017 -- Me-

MeO H 37. The conpound according to claim1 of the

formula //R2 N=K Lo~ ,.z NS L2 O

Cpd. # B w! w2 R?

3011 e “CHy | -CHp 0
S WY
H
3012 - CHy | -CH, L
% "N
H

3013 --p- -CH,- -CH,- 0
O e

36. The compound according to claim 1 of the formula
2

R
i
L0 NS S
L? Z
ke
o 3
B\\O”H\N dgi% -
H OH
(o] N\\‘
07 N'R
wherein B, L°, L? and R? are defined as in the table below
Cpd. B L° L2 R?
#
4001 0

MeO- Me-
,'\NJ\/Q
H
MeO- Me- ) A
ANV
H

MeO- Me- , o
A\N/ﬂ\\//<::1

4002

4003
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ONNNHHO\~OH OHRO wherein B, L, L2 and R2
are defined as in the table below Cpd. B L L2 R2
weY1Mes Me H 5002 MO Me- o
2004/ 103996 PCT/ CA2004/ 000750 Cpd. B L L2 R2 5003 --

- MO M.~ H 5004 MO M H 5005 --

N* k

H -175 REX/CA2004/000750

MO M N H

5006 MO M N H 5007 MO Me ~ H 38. The conpound

according to claiml of the formula R2 L' NKL 11 L N
S L2
Cpd. B L L2 R?
#
4004 e MeO- Me- ,
O e
H
4005 | [ ‘Me;N- Me- 0
é ",\N)J\/%
H
4006 | T Me,N- Me- 9
é < J_ O
H
4007 - Me,N- Me- ,
3
H
4008 T Me2oN- Me- ,
J: AN
N
H
40090 | T MeO- Me- 0
3
H
4010 T MeO- Me- AN _
H
4011 | T MeO- Me- L
H
4012 | T MeO- MeO- o
I\N)J\
H
4013 e MeO- MeO- 9
é < IO
H
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O OB, ONNOONRHOHA HOwWwereinB, L, L', L2
and R2 are defined as in the table below Cpd. B L2 L

w0 200020396001 MeO- H Me H -176 WD 2004/ 103996 PCT/CA2004/000750
PCT/ CA2004/ 000750 R2 Cpd. B L2 Lo L' 4 F 6002 MO H
MO "-NH 6003 MO HM2 O H 6004 MO HM 0O N
H 6005 M HBr Q H 6006 M HBr ON H O 6007 M H
Br N H 6008 M HBr N

Cpd. B L° L2 4 R?

#
MeO- MeO- )
,'\NJ\
H

4014

4015 MeO- MeO- . O
'\N/U\/%
H
4016 Me- MeO- , 0
N
H
4017 Me- MeO-

37.  The compound according to claim 1 of the formula

RZ
n=
L0 NS s
L? =
O
o ;
B\ J\ N/} -
N7 N
H H OH
0] N\\‘
0”7 NR I
wherein B, L°, L? and R? are defined as in the table below
Cpd. B L° L2 R?

#

5001 Tt MeO- Me- AN P
< j H

5002 T MeO- Me- 0
O ' e
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H 6009 -- - M HBr H 6010 -- - M@ HBr H 6011 M H

Me H -177 WD 2004/ 103996 PCT/ CA2004/000750 B L2 L L'
WOR004/ @996 6012 M H M O N H 6013 Me H Me , ~PCT/EA2004/000750

6014 M H M H 6015 M MeO- M H 6016 M MO Me O

"~ NH 6017 Br HBr 6018 Br HBr 0 N H 6019 Br H Cl

H 6020 Br HCl i N H-178
Cpd. B L° L2 R?
#
5003 MeO- Me- 9
Ol s
H
5004 P ‘ MeO- Me- L
H
5005 | - MeO- Me-
é Ry
H
5006 MeO- Me- ,
e
H
5007 MeO- Me- 0
é < IO
H

38. The compound according to claim 1 of the formula

| R
L N=
L0 NS s
L2 7

O
o 3

(0] N
H OH
O 0 N\\‘R
H ™o

wherein B, L%, L', L% and R? are defined as in the table below

Cpd. B L2 L° L R?
#

6001 T MeO- H Me ,
O e

H
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WD 2004/ 103996 PCT/ CA2004/ 000750 39. The conpound
according to claiml of the formrula R4 O B O\AQNN

WOR200M103990 N'

7001 NS O
A phar maceut

"R "SOT RS H O wherein B, R4 anPCR6A210¢/000750
defined as in the table below Cpd. B R4 Rs HN)' ~
N~ 7002 N S H\
conposi tion conprising an
anti-hepatitis Cvirally effective
conmpound of formula |

HN -- -

i cal

N

N 7003 O N S 40.

anmount

of a

according to one or nore of

cl ai ms A—+teo—39—er—arphartmageuticaflly qcceat abl'e §alt
or estércpd]er eofB in|adifxtrelnith a.l
phar maceugi cal | y accept abl e|{carrien medi um or
auxi | i ay—agent—I6—4+—Fhephrarmageuti cal compos! tion
accor di{p@oRq clai-m 40 MeG-her donprisiMy a| |
therapeutically effecgtive agount off at |east "e
antivirial agent -179 WO 2004/ 103996 H
PCT/ CA2004/ 000 42. The pharnmaceuti cal gonposition
accor di to u a|m41, wheregin said antiviral aggnt
i's riba\,ﬁqﬂﬁn Trdceutical c osition/u\/
according to 1, whergin said antivirlal '\N
o)
6004 MeO- H Me ;
I\N)J\
H
6005 Me H Br , @
A~
N
<5 ;
6006 Me i o I M
N
N
@ i
6007 | T Me H Br o0
AN
N
é H)J\(
R H Br 0
6008 | | Me I )\
'\N o
| 6009 Me H Br , j\/@
S
H
6010 Me H Br .9
,’\N
¢ ] H
o)
6011 Me H Me .
< ] H
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5 agent is selected fromanother anti-HCV agent, HV

inhibitor, HAV inhibitor and HBV inhibitor. 44. The
w@b@niredveat i cal conposition according to cl ai nP@BCA2004/000750

wherein said other anti-HCV agent is selected from

i mmunonodul atory agents, other inhibitors 10 of HCV

NS3 protease, inhibitors of HCV pol ynerise and

inhibitors of another target in the HCV |ife cycle.

-45. The pharmaceuti cal conposition according to claim

44, wherein-satd iuTUﬂonnd'Iatgry agenr 1§ seleﬁged

from a-iggeerif er @ and pedyl at el a- | 15 b nterferon™ 46

The pharmaceuti cal conposition according to claim44,

wher ei N d—-phi-Btt-or—>of threrTtarget [ n t he HCV

life cygog2ils s ed Meom)i nhi bi § or vi®f : | hel i case

, NS2/ 3 |pr ot €ase Js iinternall ribosone entry si

(IRES).| 20 47. od for {the treatment or H

preventlion of a itis Clviral infection in a
manmmal T Steriing o the myal an

anti - he@Bt]i s ¢ viral | Meef flectfve aﬁ@ant of a
compound of for a I| according to|one or rore of

claims [L to |3 r 8 pharmgceutically acceptabl@ salt
or estef thereof. 25 48. A nethod flor the t

prevent 0 - itig, Clvirgl iinfeggion in a
manmal fgﬂédnini. ing therleto an anti-hepatitds

virallyleffe

unt of| a conpound of |formufa I
accordihg to

re of claims 1 to 39, or a
phar maceuti c t ablesalt—orester—tihereof 1N -
conbi nat @5 cadWle 30 Me®- of heMeant|i vir
agent. 49. The mgt hod| accordjng to cl ai m 48}, ~whetrei
said antiviral t s ribayirin. |50. Thel neflho
accordimg to|cl a-m 48] where|(n said|{ other antivira
agent i S 1H86—WO-20047/10399p HLl/QAZU&%bQOD?SO

: [

Y 0
sel ect ed60t®m anyt her | an¥le- HOVMEFen| nhi.bi t]or
HAV i nhi|bi t or] an BV| inhibitor. 51. The ngt

according to|cl 50, wherein said|other ahti-#HCV
agent i§ 5 delecfed fromi nonodul at ory agents,

ot her innibitors of HCV NS3 |prqiease, gnhibitors of
HCV pol y®8#Tse ard inhibifors of 'angt her target/ i nlth
HCV lifg cyclle The met hgd according to cIéinS )
wherein [said |i nodul at ory agent |i s

e

et

6018 | T Br H | Br i

PN

N
é' HJ\(

O

6ot0 | T | Br H cl /
¢\N/u\//

H

6020 | T Br H cl C 0

N~

N
é HJ\(
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10 selected froma-interferon and pegyl at ed

a-interferon. 53. The nethod according to claimb51,
wob@raiivecai d i nhi bitor of another target in PEECALEN/000750

life cycle is selected frominhibitors of: helicase,

NS2/3 protease and internal ribosone entry site

(IRES). 15 54. Use of a conmpound of fornula I,
i ncludi ng a pharmaceutically acceptable salt or ester
t hereof, according to one or nore of clains | to 39

f a§g.t heThaamifoant deeoraihgao o ¢ aftetfofnwlat he treat ment
or prevention of hepatitis C vigal infectionin a

manmal . 20 55. A net hod of inhiﬁitingthe replication
of hepatitis Cvirus b 6sing the virus to a
hepatitis C viral gNS3 protyeasle \nhi giti ng anount of

t he conmpound of fo}@jim N ng to one or nore
of clainms | to 39, or al phwrnacedy-eal

salt or ester thereof. 25 56.0AN 4t

i cl

manuf act ure conpri sing packagi ng materi al

%}/ accept abl e
zof

cont ai ned

a cogposition effective, to treat an
ang Rugiedanined gs nj6s LS peidue o 1oy
i al conpRSes a | abel R*hi ¢h
osition can be used to
hﬂln_afifi c 2N C \vli ru‘_s’

n conprises a conpqund of

within which is,
HCV i nfWeeEeRB.
and t he ppgkag
i ndi cat es| t gat
treat-infectio
wherein spid ¢

ng gater
the conp
hy the

pnposi ti g

o
AT T

lains 1 to

formula (
39 or ap
t her eof .

) a
har ma

ccor.di ng
ceut | cal |

to one or

moje~of d

y aceept ablyeX salt
(o] N \S

OFK_est @

18

FituL

7002

O
3

A pharmaceutical composition comprising an anti-hepatitis C virally effective

7003

40.
amount of a compound of formula | according to one or more of claims 1 to

39 or a pharmaceutically acceptable salt or ester thereof, in admixture with a.
pharmaceutically acceptable carrier medium or auxiliary agent.

10

41.  The pharmaceutical composition according to claim 40 further comprising a

therapeutically effective amount of at least one other antiviral agent.
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42,

43.

44,

45.

46.

47.

48.

49,

50.

The pharmaceutical composition according to claim 41, wherein said antiviral
agent is ribavirin.

The pharmaceutical composition according to claim 41, wherein said antiviral
agent is selected from another anti-HCV agent, HIV inhibitor, HAV inhibitor
and HBV inhibitor.

The pharmaceutical composition according to claim 43, wherein said other
anti-HCV agent is selected from immunomodulatory agents, other inhibitors
of HCV NS3 protease, inhibitors of HCV polymerase and inhibitors of
another target in the HCV life cycle.

The pharmaceutical composition according to claim 44, wherein said |
immunomodulatory agent is selected from a-interferon and pegylated a-
interferon.

The pharmaceutical composition according to claim 44, wherein said inhibitor
of another target in the HCV life cycle is selected from inhibitors of: helicase,

NS2/3 protease and internal ribosome entry site (IRES).

A method for the treatment or prevention of a hepatitis C viral infection in a
mammal by administering to the mammal an anti-hepatitis C virally effective
amount of a compound of formula | according to one or more of claims 1 to
39, or a pharmaceutically acceptable salt or ester thereof.

A method for the treatment or prevention of a hepatitis C viral infection in a

" mammal by administering thereto an anti-hepatitis C virally effective amount

of a compound of formula | according to one or more of claims 1 to 39,0ra

“ pharmaceutically acceptable salt or ester thereof in combination with at least

one other antiviral agent.

The method according to claim 48, wherein said antiviral agent is ribavirin.

The method according to claim 48, wherein said other antiviral agent is
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51.

52.

53.

54.

55.

56.

selected from another anti-HCV agent, HIV inhibitor, HAV inhibitor and HBV

inhibitor.

The method according to claim 50, wherein said other anti-HCV agent is
selected from immunomodulatory agents, other inhibitors of HCV NS3
protease, inhibitors of HCV polymerase and inhibitors of another target in the
HCV life cycle.

The method according to claim 51, wherein said immunomodulatory agent is

selected from a-interferon and pegylated a-interferon.

The method according to claim 51, wherein said inhibitor of another target in
the HCV life cycle is selected from inhibitors of: helicase, NS2/3 protease
and internal ribosome entry site (IRES). ‘

Use of a compound of formula 1, including a pharmaceutically acceptable salt
or ester thereof, according to one or more of claims 1 to 39 for the
manufacture of a medicament for the treatment or prevention of hepatitis C

viral infection in a mammal.

A method of inhibiting the replication of hepatitis C virus by exposing the
virus to a hepatitis C viral NS3 protease inhibiting amount of the compound
of formula (1) according to one or more of claims 1 to 39, or a
pharmaceutically acceptable salt or ester thereof.

An article of manufacture comprising packaging material contained within
which is a composition effective to treat an HCV infection or to inhibit the
NS3 protease of HCV and the packaging material comprises a label which
indicates that the composition can be used to freat infection by the hepatitis
C virus, and wherein said composition comprises a compound of formula (1)
according to one or more of claims 1to 39 or a pharmaceutically acceptable
salt or ester thereof.
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