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POLYCYCLI C AGENTS FOR THE TREATMENT OF RESPI RATORY
SYNCYTI AL VI RUS | NFECTI ONS Field of the invention The

wWEe@so6t513 nvention relates to antiviral conpouPdBAU2004/001830

nmet hods for their preparati on and conpositions

contai ning them and use at the conpounds and
conposition in the treatnent of viral infections. In
particular, the invention relates to the use of
conmpounds of fornmula | for the treatnent of
respiratory syncytial virus infection. Background Art

Respl at S '
5«9@%@&@% T ERC TR A TMEN L GRS ORY
young children EYBAL VIR UpIVREGHSNi nat el y al |
chil dren have been infected by the age of two. In nost
cases the RSV infections will only cause m nor upper
respl ratory illness with synptons resenbling that of
. However, severe infection with the
The preseriynveasioh trelates o @ntvira| donipounds, preshedsrion thei preparation and

orsﬁﬁﬁfik Eoﬂtﬂnﬁ%&ﬁérﬁ Mridzak iaPthe QbmPeaids. andRbAPbSitivA tn the treatment
g\? 1 gge cglrogs ﬂhﬁ%ﬁ Q{ﬁglu 'ﬂ% vgx{tlolﬁaf\éﬁteg‘ t@ 'ﬂfe &é'o?tcgﬂl%oﬁﬁﬂl%f formula

longheitesatmen o1 r@é%ﬁPWaWé‘Fl}“ 3YH'E§/%I1 eaq 1091 rus (RSV) is a
nmenber of the order Mononegalirales, which consists of
B RRRAasegeNnt ed negative strand RNA viruses in the

]E?qu\ey or? %%Q%;(kﬁm%@m cf' %'c rdsg P dﬁ%%\;e%nra’l_?%l act infection

insadults@nddn yopng ﬁbﬂcﬂiﬁ@urla\ﬁh@ YeesigBh U\@rléf aRpH%@@EﬂBf jldren have
Rraunfyictibyake wid bf twd. Nk ihasticayes Fhe RSYxin&ictionawill Gulyerause minor

@EE%S i J! yfn Hﬁ'nsgl%ﬁ‘éiﬁbl H@@f ﬂ‘lb eSS, However,
i oAt o ils%egtmgf% i AR Dufe il tyen may rosl
Primspitalizaiioraer dﬂaﬁb Infw@twh@hméveg@ hos vERatFHY ﬁbbiﬂf%pre existing

lung disease are a high risk of severe infection and complications.

—

Respiratory syncytial virus (RSV) is a member of the order Mononegalirales, which
consists of the non-segmented negative strand RNA viruses in the Families
Paramyxoviridae, Rhabdoviridae and F. iloviridae. RSV of humans (often termed RSV or
HRSV) is a member of the Pneumovirus genus of the sub-family Prneumovirinae within
the Family Paramyxoviridae. Other members of the Pneumovirus genus include viruses
such as bovine RSV (BRSV), ovine RSV (ORSV) and murine pneumonia virus (MPV)
amongst others. The sub-family Preumovirinae also includes the genus Metapneumovirus
which contains the recently identified and important human pathogen human
metapneumovirus.

In addition to the genome features described above, Family characteristics include a lipid
envelope containing one or more glycoprotein species considered to be associated with
attachment and entry of the host cell. Entry is considered to require a process by which
the viral envelope fuses with the membrane of the host cell. Fusion of infected cells with,
for example, their neighbours, can also result in the formation of fused multinucleate cells
known as syncytia in some cases. The fusion process is believed to be glycoprotein
mediated and is a feature shared with diverse enveloped viruses in other taxonomic
groups. In the case of the Paramyxoviridae viruses of all genera characteristically express
a fusion glycoprotein (F) which mediates membrane fusion
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whi ch contains the recently identified and inportant
human pat hogen human net apneunovirus. In addition to

wao besgersodre features described above, Fam |y PCT/AU2004/001830

characteristics include a |lipid envel ope contai ni ng
one or nore glycoprotein species considered to be
associated with attachnent and entry of the host cell
Entry is considered to require2a process by which the
viral envel ope fuses with the nenbrane of the host
cell. Fusion of infected cells wth, for exanple,

hei r i ghbours, can al uIt i n forna
TS sashards AuEral: By 1 b e f]a?t e the antivia
wedieation] Yéragzolsj dsp bmqym;gssRitgvbm |'Eh,lé agend hpea broad spectrum antiviral
|t GoREatie leffedB dindt £t By dnHibitiag RSV wéticatian. edt alsé hmproves arterial

lﬂ'o&? R%f%a?lgt\fc% O@?ﬁrﬁiﬁ&k’%’eﬁle a{;}e&l g%}ué %ﬁﬁ?ﬁﬁrﬁl gortxl‘éPBﬁ of the agent is

erahiard te Bahospitd seliinge ot 95@%'5; @@gd\é' rfomph d by the need to
follpeop stoiceprocéduiralyrpedss whgh adesnistering direeagent inarfse to minimise the

P18 BY c&in Sdilelt FRRISOVIBE aloliit Hab @ dunftRl 6Bidvedde effects including
w%és% %gtgrsl&a%lég toE r%s%r}%dﬁ)\f% Eftﬁlctlﬁﬁ (aht%%gljlﬁ%jas E{r %Qle?ﬁca%&%f the agent
hastrempingfl coptrovesial @ad daysch @Pﬂ%%f%a n%ﬁ%tOfmd&%@tematlve agent for the

trédimbhit oNRS WREfectipl i cation. It also inproves arteri al
bI ood oxygenati on. Unfortunately, the agent is toxic

t K f\gq t "l Itlgrp of thrgrﬁ\%f ri%,Sn‘{]f’ Sclg)ulglltsﬁ e at‘l)en‘rfl applications
mﬁﬂﬁ%aﬂbandow 198/268%& (BasteloMyets vk Corpapy) othschgoignts of which
pedsessoratedrbyacissnieftrenden dedcnibe agrurhbérrofatifferent types of compounds

f&'hné)ﬁl?m{ Eﬁtl-IRSKP Eﬁgf?ﬁdmoﬁleﬁec{etsé}‘l Picdadyeihs &k I%QﬁdS art. Moreover,

se effec
S SAPURAEIORT GRS PB COPO QIS TR, Gl el et RSV of the
fdsmubkchi ospasm). The efficacy of the agent has
remai ned controversial and thus thefe is a. real need

to find an alternativwge agent fg;eipr trea npnt of RSV
e

i nfection. A nunber of agents
RSV. Published pe
02/ 26228 (Bri stol
of which

R3 W

4, Ry D\E _B
There are also a number of patent specifications that disclose imidazo-[2,1-a]-isoindole
derivatives for uses other than treating RSV. US Patent 3,507,863 describes a number of
polycyclic compounds that have anti-inflammatory and anti-convulsive activity. These
compounds have the following general structure
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are incorporated by cross reference, describe a nunber
of different types of conpounds which exhibit anti-RSV

W@ewsM6tsy3 i n their description of the backgroundI/ap2ao4/001830

Mor eover, these applications describe conpounds having
antiviral activity against RSV of the fornmula R5

There are al so a nunber of patent specifications that
di scl ose i mdazo-[2,]-a]-isoidqglol e derivatives for
uses other than treating RSV. US Patent 3,507, 863
descri bes a nunber of polycyclic conmpounds that have

anti-inflammtory and antj=—esnvul sive activity. These
conmpounds have the foll oener al structure(CH2)n

where Ais - NH, -O or and n is 1-3. US Patent
3,770, 766 descri bes polyc canpounds that have
anti depressant activity,
general structure R whe 31TS\sel gcted fromvarious
aromati c substituents. Rat ent N47058, 529 di scl oses
anti-inflamatory and ‘s canvadl sive activity

pol ycycl i ¢ conpounds of e general fornmula A and

i ncl udes conpounds of the formuPa B where R2 is

Wirete dgis NHL-, FOwerr—S&) #@ n igrlodp (i ncl udi ng ani no
substituted groups) and nis 1-3. Ri R2 A- -N (CH2)n

Fpadiy 3,770,766 describes polycyclic compounds that have antidepressant activity,

and have the following general structure
/ Nj
N

Rs
HO

where Rj is selected from various aromatic substituents.
US Patent 4,058,529 discloses anti-inflammatory and anti-convulsive activity polycyclic

compounds of the general formula A, and includes compounds of the formula B where R,
is hydrogen or lower alkyl group (including amino substituted groups) and n is 1-3.

l?z
Ry Tz N
A N
| | N /(CHZ)n
OC——N B
(0]
Formula A ~ Formula B

CH 482,697 (Graf) discloses a number of compounds of the general formula B above,
where R; is ~CO-CHR-Nj3 and R is hydrogen or alkyl, and intermediates where R; is —CO-
CHR-NH,, —-CO-CHR-OH or hydrogen. Likewise US Patent No. 3,590,043 (Graf) relates
to compounds of the formula B where R, is -CO-CHR-NR’R”. In this document n is 1 to
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Formula A Fornula B CH 482,697 (Graf) discloses a

nunber of conpounds of the general fornula B above,
wob@secR23 i s - CO- CHR-N3 and R is hydrogen or BECRXII2004/001830

and internedi ates where R2 is - COCHR- NH2, -

CO CHR- OH or hydrogen. Likew se US Patent No.

3,590,043 (G af) relates to conpounds of the fornula B

where R is - COCHR-NR R'. l.gthis docunent nis 1

to3, Ris Hor lower alkyl, R and R' may be | ower

al kyl or benzyl or toget her form a piperidi nyI or

KB o Pl ol . 8K s P BgbAPD. iy o together form a

bardimd eunicepholing] sng TamEraf samoovitls nady have agtriaflginmatory uses.

formula B, where R2 is [ ower alkyl, - CO C2H5 and
@%{)ﬁé&l@ f(ﬁgﬁ a%tné@ t1célz llﬁ%1 §&}1@ 9&‘535\%1&%3‘% ﬁ#lg%ﬁéﬁgg)rmula B,
‘ﬁ]éfé’?lRﬁ é’t"@é@l P ﬁ%}}d s§ eé@%?eg It glso eﬁrgtto suggest

a:ctcmqrouwﬂ ef fmrmudad B vdferg the $esed phpayi niohs Ihabeerbl@p}acq:rhwgth pyridyl and
%{‘ﬁ i Omgﬁo?él@arfvﬂ{ethé? alliof tHeb@ cdh SRIndE Rhvebechingdde. The

00 res re an S
S Undl R iafs 1Y el ABEHE B R ol ety ARfuRRE®
vvherenisltoS R2 is | ower alkyl or, for exanple,

@B 10038e135\disuidseo editivi flagrmatpry c@m]m)dhdﬁmfrihe gerieral formula B, where n
gﬁgggg%sqew Tl ok Ofdr 8R! a%culﬁl@ﬁlyi@ﬁhbéthﬂegfb@; WO

dISC oses vari ous oxazol o-[2, 3-a]-isoindole

and imdazo-[2,]-a]-isoindole derivatives for use in
Gareidiainr patenteaprlisreon 910 Pak08,899) flsqy s famils mempere WO 92/16207)
dlﬁ(ﬁ@deﬁﬁiraho@s‘ oRdAoR-[)8talHsvindOlearl mnidazrmfXkbd]-isoindole derivatives for

B%‘%‘R:ﬁ%ﬁ n{%aic\a&% tswbyrﬁéﬁﬂﬂg“%r \iké 49 8Re thehEnesi %%%Eﬁs and HIV.

ct. d
e e S Tl ey e
apeomated (withi esd rthd eespedinsomndes of agtiva eff t-hgcdlggl@segeqompounds The

éﬁ%@ﬁi%?tﬁ)ﬂ netally@eddritieh cempounde of He-sGcaey belgwontmere Rrisl C;-Cy alkyl
speci f ¢ r .
B o AR B e oo, o

Bove forrrula or substltute forrrs

A number of documents disclose compounds of the above formula or substituted forms
thereof, where R is hydrogen. See for example the herbicidal compounds disclosed in US
Patent No’s 4,726,838 and 4,846,876.

Summary of the Invention
The invention relates to the discovery that certain compounds exhibit favourable anti-RSV

activity by inhibition of the RSV virus’s essential fusion processes.

This invention provides for the use of a compound of formula I
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thereof, where R is hydrogen. See for exanple the
her bi ci dal conpounds di sclosed in US Patent No's

W@ 200206888 and 4, 846, 876. Sunmary of the | nventCDAUII0/001830

invention relates to the discovery that certain
conmpounds exhi bit favourable anti-RSV activity by
inhibition of the RSV virus's essential fusion
processes. This invention provfdes for the use of a
conmpound of formula Ix Formula I its salts, and
pharmaceutically acceptable derivatives thereof, in
the treatnent of respiratory syncwiial virus (RSV)

i nfections, wherein R is selecteq fromC 2 al kyl,
C2-12 al kenyl, C2-12 al kynyl Ri-( 3.7 cycl oal kyl,
-(CH2) nC4. 7 cycl oal kenyl n aryl, -(CH2) aryl Cw
al kyl, -(CH2)n aryl C2 i \ ;/ji}ﬁ)n aryl C2-i 2
al kynyl, and - (CH2)n hater ~nis 0-6 and said
al kyl, al kenyl, al kynyl, yl, cycl oal kenyl
aryl and heterocyclyl groups ar® optionally
substituted; R2 is selected fronx-CH2R3, -C(Y) RS,

- C(Y) OR3, C(Y)N(R4)R3 - C( ¥y R4) R3, - C(Y) CH2SR3
and S(C»VRS where R3 is selected from hydrogen, C

gé{(l_(ﬁ yl ARY Iﬁ‘ p2h a?%ﬁ%‘%é* Fmve(s @%«%E%alpy]‘he treatment of

teGpizdtoryaypt Ml 2irat REY) lnfe@HQl)a;ernpsplerZ i 2 al kenyl |
(C}Q)n1arylc2 i 2 al kynyl and (C}Q)n1heterocyclyl

Rliis Rl g e Ty Conal 2@@‘@5{? {BBCs cclalih

H{&bh§en crgloakenyd) KGHz)n peyLi -§Clp)a @1y; @kwalkYéz(@%a)n@@H%}P 12 alkenyl, -
@Hz)r%l'akﬂ@yllz, al€3nl, epd|-daHsyl het@ocitlply ol taDieayd said alkyl, alkenyl,
QF(Eﬁy}?’l cyc"l’(f r%’l Oéycnﬁﬁ&hg?}: %8/ ¥hd heY’L’el'OE?I(le éro@;ﬁs a%e oﬁﬂ@ha‘ll@%ubstltuted

al kynyl', “cycl oal cycloal kenyl ,

aryl and heteroc clyl groups are o tlona Ny
Rabist yelagteddfrom - Hz 3, -C(Y)R;, -C(Y)OR3, -C(Y)N(R4R3, -C(Y)CHN(R4)Rs,

-C(Y)CH,SR; and -S(O)wRs, where Rz is selected from hydrogen, Ci.i2 alkyl, Ca.12
alkenyl, Cy.12 alkynyl, -(CH)mCs.7 cycloalkyl, -(CHz)mCa7 cycloalkenyl, -(CHy)n aryl, -
(CHz)m arle1-12 alkyl, -(CHz)m al‘le2-12 alkenyl, -(CHz)m ary1C2-12 alkynyl and -(CHz)m
heterocyclyl; and when R; is -CH,R3, or -C(Y)R3 R3 may also be selected from -S-Rs and
-O-Rs; m is 0-6; R4 is hydrogen or Cy.¢ alkyl; Rs is Ci.¢ alkyl, Ca.6 alkenyl, Cy.¢ alkynyl,
Cs.7 cycloalkyl, C47 cycloalkenyl, benzyl, aryl or heterocyclyl; w is 0, 1 or 2, and the
alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aryl and heterocyclyl groups are
optionally substituted;

X and Y are independently selected from O, S and NRg, where Re is independently
selected from hydrogen, lower alkyl, hydroxy and lower alkoxy;

A together with the atoms to which it is attached, forms an optionally substituted aromatic
ring;

B-C together with the atoms to which they are attached, forms an optionally substituted
heterocyclic ring having from 5 to 8 ring atoms.

The invention also provides for the use of compounds of formula I, its salts, and
pharmaceutically acceptable derivatives thereof, in the treatment of RSV infections by the
inhibition of the virus's fusion processes.
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X and Y are independently selected fromO, S and NRe,
where Re is independently selected from hydrogen,

wo omsnesikyl , hydroxy and | ower al koxy; A togeP¢iBEAUMOEM01830

the atons to which it is attached, forns an optionally
substituted aromatic ring; B-C together with the atons
to which they are attached, forns an optionally
substituted heterocyclic ring- éaving fromb5 to 8 ring
atons. The invention also provides for the use of
compounds of fornula I, its salts, and

harmaceutically ac tabI derivalve her I, N,
P P GROre R0 TorRIGSY Bl | PP 1 | oARBR Tonttir salts, and
fhaemadenticilly dcogitahie dcm%@s%‘élefﬁoé i nvention al so

provi des novel compounds of formula I, their salts,

tabl e derivatives thereof.
@%SQLBPQI}{;@%% eg;%é#%oucﬁégﬁ I’I‘%}Odl rrents As used herein
AhélS@Cbﬁ

SR fhon{eFTc ATGIBASY SToFa 49 Y1y TR OlpFing; Sygiems and aromatic

Isyadeylic aimgs ar ongsystenhs hekooy s keteroays ovheteioarpmatic rings.
systems, as knovvn as heteroaryl or heteroaromatic

é%}lg@c@ﬁg?lfl 6hef1a§/1n rr%i%?s eJa,?B ?Eﬁlé no%q{e?é’rgcssgc?lc) aromatlc rings or
G SSHAIS. ﬂ‘i@ HPBIRHE Tings pwg eFRYNG T &bﬁﬁc 1Gofing, ﬁYS&%% he aromatic

ﬁmg&goﬁlﬁﬁg apstemd hee gemerally compogd ofr5 to 1§ sarberer®ne: e Examples of
a oSkdIRE But Qrd ChdtaliRRiRda a 1
g% taa?br é}wg %getf gutlt ncl 8%% but gr g@n%(;tenﬁmmt?;ggﬁg’o naphthyl
r?éfl gﬁﬁt hyl , tetrahydronapht hyl, and

the Ilke Preferred aryl groups include phenyl,

PRERY laryli Ry indadd eghyhyl, f haphitemy | indenydntaankagnyfluorenyl or
%ﬂﬁra&&{ n"heterocyclic" or "heterocyclyl" as used
erern‘refers to nono or bicyclic rings or ring

systens that include one or nore heteroatons selected = |
Thoterty, "heteenvgel" odeteropyslyl” as used herein refers to mono or bicyclic rings

or ring systems that include one or more heteroatoms selected from N, S and O. ‘The rings
or ring systems generally include 1 to 9 carbon atoms in addition to the heteroatom(s) and
may be saturated, unsaturated or aromatic (including pseudoaromatic). The term
"pseudoaromatic" refers to a ring system which is not strictly aromatic, but which is
stabilized by means of delocalization of electrons and behaves in a similar manner to
aromatic rings. Aromatic includes pseudoaromatic ring systems, such as furyl, thienyl and
pyrrolyl rings.

Examples of 5-membered monocyclic heterocycles include furyl, thienyl, pyrrolyl, H-
pyrrolyl, pyrrolinyl, pyrrolidinyl, oxazolyl, oxadiazolyl, (including 1,2,3 and 1,2,4
oxadiazolyls) thiazolyl, isoxazolyl, furazanyl, isothiazolyl, pyrazolyl, pyrazolinyl,
pyrazolidinyl, imidazolyl, imidazolinyl, triazolyl (including 1,2,3 and 1,3, 4 triazolyls),
tetrazolyl, thiadiazolyl (including 1,2,3 and 1,3,4 thiadiazolyls). Examples of 6-membered
monocyclic heterocycles include pyridyl, pyrimidinyl, pyridazinyl, pyranyl, pyrazinyl,
piperidinyl, 1,4-dioxanyl, morpholinyl, 1,4-dithianyl, thiomorpholinyl, piperazinyl, 1,3,5-
trithianyl and triazinyl. The heterocycles may be optionally substituted with a broad range
of substituents, and preferably with Cy. alkyl, C;.¢ alkoxy, Ca.¢ alkenyl, Cy.¢ alkynyl, halo,
hydroxy, mercapto, trifluoromethyl, amino, cyano or mono or di(Cj.salkyl) amino.

The heterocycle may be fused to a carbocyclic ring such as phenyl, naphthyl, indenyl,
azulenyl, fluorenyl, and anthracenyl.
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or ring systems generally include 1 to 9 carbon atons
in addition to the heteroaton(s) and may be saturated,

waep@avensat ed or aromati c (includi ng pseudoar onBtT/a)2004/001830

The term "pseudoaromatic" refers to a ring system
which is not strictly aromatic, but which is
stabilized by neans of derealization of electrons and
behaves in a simlar manner to7aromatic rings.

Aromati c includes pseudoaromatic ring systens, such as
furyl, thi enyI and pyrrol yl rings. Exanpl es of

Fs}fﬁrrgﬂber?d g_\gf terogycl Y 'eFeﬁlq%Fesfijr{cYude 1H thieno[2,3-

qumwyldu rtilienokix%b lMLaz @ﬂoyrndolxh nbpuEAtgnyl, 2 tenzothienyl,
wAdodazdlyl, OvashoaEeiolyls) Benkzaazplyl, l%@ﬁﬂmhmtolyl benzimidazolyl,

m}ﬂz%% nyl ﬂ{l]?l8fl 1aZ {1%]511 ﬁyr %ﬁ 03&1 ny@yrt'i‘ﬁ(.‘ﬁh 1yl Jur yl, cinnolinyl,

Rt h\%i‘%}’éﬁ( n@uqaz?hgy]aﬁ}%é@x ?ny}h er;oiégq Pyls é h%}g{rﬁzg}yd IP r1d1nyl and the

lilei. adthesz dieydrogyictes Imali he opu(zq@lyawbstltu’gdﬂ,for example w1th Cigalkyl, Ci.

({r’c]lhdo%‘j“ @ZRIREnS), C, %ﬂﬁﬁﬁ#l £l hylraBTart &ptoTenfeyehiethyl, amino, cyano
et ero%lyCﬁb(ﬁssafkgf) ai‘hq pyri cfyl pyrim dinyl,

any yra2|nyl plperldlnyl,
1, 4- di oxanyl , nDrphollnyI 1, 4- dlthlanyl
Eium)ptes“ ph tpkefayéd hetepeydin raﬁhqals11r@11ﬂe (ppim;rtalllamgubs’auuted) isoxazoles,
fs[)t%?a%bféwt 1 3%&%{&%56%?82? Afgll}]z{%ézkolgé@, qpt 4-8Radibdoles, 1, 2%{‘4 -thiadiazoles,
o
Brage S, bﬁ.}agow,trﬁlrlél gyrﬂ&ﬂzme pyémgﬁtl %ﬁ}&@ﬁ% iﬁ 1a[zmes 1,3,5-
mzmemh@pmazolnmh@nzq{y@g@gy en@ls@gl_z,p]@s benzisot 1azoles qulnolmes and
élﬁlh(ﬁ)laﬂmés) MElidY heteﬁgyﬂes catylen@ptionalip aubstitutadi Withj by example, with C;.
Sl Ak 1e HARY el hyl

& bo ?9{?1“ 1?(5(}1 fftazgz L{éﬂ ﬁﬁ%;g y/ : nap}ﬁ?ﬁéﬁys |%Igg%31 trifluoromethyl,
HIMCTXANC OF PGP ﬁé} acenyl Exanpl es of 8, 9
and 10- menber ed blcycllc het er ocycl es include I H

Ekireple df %artikhlhﬂ@faﬁ@feﬁed lidwreoyaliz, Bdiohik Linylude ifaydy| thienyl, pyridyl,

%}? A2 Q}tij,gélﬁ’z{zb Ed’%larﬁﬂaz ?ﬁ Fs‘asigﬁo‘rf?ﬂ}’ llsotlﬁl azo?(quj Yhazolyl, 1,3,4-

o o St o At R PRI rizolb

betizo (i Gl opinghy] andlbdnzw:’.oxamlyh nyl, cinnoli nyI
pht hal azi nyl , qui nazol i nyl, quinoxalinyl,

Eenz trloatz Iuﬂyalturafgapg-ﬁ@éﬁﬁe@é&ﬂeter@éﬁﬁk d}iﬂég iﬁtﬁgdet rEﬁmzole, thiazole,
imidazole, 1,2,3-triazole, isoxazole, isothiazole, pyrazole, furan, thiophene and pyrrole.
Examples of unsaturated 6-membered heterocyclic rings include pyridine, pyrimidine,
pyrazine, pyridazine and 1,2,4-triazine.

TS_"

In a preferred embodiment, the heterocyclic ring is an aromatic ring. Heteroaryl and
heteroaromatic are used herein to refer to this subset of heterocyclic rings. Heteroaryl
rings include furyl, thienyl, pyridyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl,
isoxazolyl, isothiazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,4-oxadiazol-5-one,
1,2,3-triazolyl, 1,3,4-thiadiazolyl, pyridazinyl, pyrimidinyl, pyrazinyl, 1,3,5-triazinyl, 1H
thieno[2,3-¢]pyrazolyl, thieno[2,3-b]furyl, indolizinyl, indolyl, isoindolyl, 3H-indolyl,
indolinyl, benzo[bJfuranyl, benzo[b]thiophenyl, 1H-indazolyl, benzimidazolyl, tetrazolyl,
uridinyl, and cytosinyl.

More preferably heteroaryl or heteroaromatic is selected from isoxazolyl, oxazolyl,
imidazolyl, thiazolyl, thiadiazolyl, isothiazolyl, furazanyl, triazolyl, pyridyl, pyrimidinyl,
furyl, pyrazolyl, pyridazinyl, thienyl and aryl fused heteroaromatic rings such as
benzfuranyl, benzothiophenyl and benzoisoxazolyl.
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i ke. These heterocycles may be optionally
substituted, for exanple wwth G - alkyl, G . alkoxy,

w@e06abtsenyl , C2-6al kynyl, hal o, hydroxy, nercBgL/ap2004/001830

trifluoronethyl, am no, cyano or nono or di (G _6al kyl)

am no. Exanples of preferred heterocyclic radicals

i nclude (optionally substituted) isoxazoles,

i sot hi azol es, 1, 3, 4-oxadi azole8, 1, 3, 4-thi adi azol es,

1, 2, 4- oxadi azol es, 1,2, 4-thi adi azol es, oxazol es,

tliiazoles, pyridines, pyridazines, pyrimdines,

pyrazines, 1,2,4-triazines, 1,3,5- triazines,

benzoxazol es, benzothlazoles benzi soxazol es,

Tneanoithsotrvefamrod embodimans| the dieterpeycliaitingxisl 3 meB-aromatisering selected

ﬂi*&heﬂh@ Cat6he LoRHAGi e ﬂr@litﬁhé yinti d4¥9lihé,uR-eeidazélidonby 2-pyrrolidone,

@ﬁgﬁ)ﬁ-%bng\ﬁ {eﬂﬁlﬁdro 3 d%xo@ﬂe erldg?e ¥dpyra oxazoline,
dwan@yli UGB lif @r?%ia pfo lélmf f:t? %ﬁ]ﬁ er}s

of particularly preferred heterocyclic radicals
Tl'ibché’ch%c él[cyhn Chihamitlg theVidkey leroupBaD 4 bé Eﬂlé&@i Ylom the above

@%gﬁ&e&l{e’té&gc&fo 1?%%@( broXﬁc?e?)iﬁ‘g 811%’ kr}eejcsstﬁé%ﬁ? of coptaﬂmng at least

ipiogtiogen aiema Ao grcludss mqalaazﬁcmg Sysfymsm di nyl ,
benzo[ b] furanyl, benzo[ b]thi ophenyl and
ﬁﬁfé@bﬁl@ﬁﬁé@ H¥ﬁnedE¥@1ﬁhﬁ9'oﬁfloM1§faétl%§tﬂh€é@" 53 WBePAERFh means that a

PR gclude A ol esBARuRlE fil B abl|:BERE vty he binding ectivit
oy the zesinenound rof formpladlo h i someA dnggnges | the SE‘S&%&Wﬂnéén%f be selected to
iniyFatd baidag. 6The givapadahbe eﬂmyutéd vithi ditgson moteusidbstituents selected

i?é;? 1%? ns PYL) Hk?l RS2 améh%lz'@g cfl éycloalkyl «(CH2),Ca.7
a rre
AR A e i&* Yo s, (CHa)Z,
HeQ&r <N o1aR.i-0- )bﬁs%d-(}ré(ﬁﬂz)m@,r EPRy &@Ri QYBs&?CONRR",
OfRIREt er QCRCORE I LNBEONRREr 0aNRIC(S)NRIR") nGINRSO,Rr y-NRCOOR',
t@\@gﬁg RPYT 'é’KNo -‘/f [ éﬂo Iyl Cdl‘lTRRm' yb(—NCN) NRR", -
IR S0 e, R e, s
JrSCEgNR’RXaGOaNRIG@ Q{QS(O);;,R -PO(OR), and -NO,; where p is 0-6, t is 0-2, Z is
an N-linked amino acid selected from the group consisting of alanine, asparagine, aspartic
acid, glutamic acid, glutamine, glycine, pipecolic acid, a-amino-butyric acid, a-amino-
propanoic acid, and iminodiacetic acid, Z being linked through a nitrogen atom of said N-
linked amino acid to the carbon atom, and each R, R' and R" is independently selected
from H, Cy alkyl, C. alkenyl, Ca.s alkynyl, C3 cycloalkyl, C47 cycloalkenyl, aryl,
heterocyclyl, Cy.¢ alkylaryl abd Ci.¢ alkylheterocyclyl, wherein the alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, aryl, heterocyclyl, Ci¢ alkylaryl or Cy.6 alkylheterocyclyl, may
be optionally substituted with one to six of same or different selected from halogen,
hydroxy, lower alkyl, lower alkoxy, -CO,H, CF3, CN, phenyl, NH; and —-NO,; or when R’
and R" are attached to the same nitrogen atom, they may, together with the atom to which
they are attached, form a 5 to 7 membered nitrogen containing heterocyclic ring.

When the optional substituent is or contains an alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, aryl or heterocyclyl group, the group may itself be optionally substituted
with one to six of the same or different halogen atoms, hydroxy, lower alkyl, lower
alkoxy, halo-Cy.¢ alkyl (including -CF3), phenyl, benzyl, -CN, -C(0O)-C,.¢ alkyl, mercapto,
-NH,, mono or di (lower alkyl) amino or -NO,.
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1,2,3-triazolyl, 1,3,4-thiadiazolyl, pyridazinyl,
pyrimdinyl, pyrazinyl, 1,3,5-triazinyl, IH

wa hiosnel(s23 3- c] pyrazol yl, thieno[2,3-b]furyl, PCT/AU2004/001830

i ndoli zinyl, indolyl, isoindolyl, 3Hindolyl,

i ndol i nyl, benzo[b]furanyl, benzo[b]thiophenyl,

| H i ndazol yl, benzi m dazolyl, tetrazolyl, uridinyl,
and cytosinyl. Mre preferablygheteroaryl or
heteroaromatic is selected fromisoxazolyl, oxazolyl,
i m dazolyl, thiazolyl, thiadiazolyl isothiazolyl

H&%@S&l i %(ZJ‘%'?%/W g )ﬁf’{?ff%?p{ 1|1<§J glﬁl m g n urs% defined optionally
m@s@wmmdumsmymdnggmwbma@sthb Bhexide ﬁmﬂ of Sultable ring nitrogens.
benzot hi ophenyl and benzoi soxazol yl.In another

le ?Jlgtwn E‘?%H%%HE&E calﬁola (flﬁ?r omﬂg%&k 8116 I8 ‘Héi)ﬁnc% unless otherwise

icring sel nsi stin

PRI fFttasish DREPHOTA RESHR one or two =0 groups,
msmml pﬁbn mcaddl,tlopye fhel abavedesarbed mtroaahlymb@fﬁtucmﬁ,
1, 3-di oxol ane, piperidine, tetrahydropyran oxazol i ne,

%ﬁar%ﬁ,g? éﬁgﬁﬁorgal As‘qlﬁslnﬁ%'h?szlhaﬁde QQ%' 14 ﬁ&v alket 1, Cy.4 alkynyl,
CronRlioxgr G MBloeli, -4, s@%&f@aykr 2 R AR N, -CN,
nhesapiob €qls hlkykeaﬂno;ly;ll and Griynboxpeaborged the ring neets
t he requi rerrent of cont ai ni ng at Ieast two nitrogen

SRR SErR e VA s s
bedroensbion erapriaTEiEN oMb o 42 gﬁa s{ dotemmesofostsh alkyl groups
m@ILﬁl_eSmb&iyllt etdnl, Sn-praptyl,disopropyl, m-butfyhr fsobmiyh $ehebutyl or tert-butyl.
Rt RO @ C ﬂkﬂllt'yoro‘ﬁovtlé}ealﬁ}qn’?%dtooafucﬁ %Eé%ﬂs%abxng' floB0M® 6 carbon

i nst ances t he substituent may be sel ect to i nprove
Bi°Hdi ng. The group may be substituted with one or nore
substituents selected from hal ogens, CL 6 al kyl, C2.6

AlskRey herefe2the tadnk YOy} cycldalilyd) RESs 1o aipaladahtyd, saturated cyclic groups

h“‘ﬂfg %Ig% ¥ X&E@E&%ﬁ'@/ IE{@:}&QE@O@T@ c)&lcl&)gé]tgfgr)d: cyclohexyl.

-(CH2) PZ, - COZ -CN, -OR -0 CH2)I R, -0-(CH
A)shﬁed]?ereu(mftarm CEIRQXY O@f@ to @gtmghRor branmz;dmlkyl group covalently
HNFIORA: arr DRERIBZERInd thBIREAR) NRB.RalkoxyNRH(EP Rdwer alkoxy" refer to such

’élroups cohtaining from one to six carbon atoms, such as methoxy, ethoxy, propoxy,
isopropoxy, butoxy, t-butoxy and the like.

As used herein the term "Cj.12 alkenyl" refers to groups formed from C,. straight chain or
branched non-cyclic hydrocarbon containing one or more double bonds. Examples of C,.
12 alkenyl include allyl, 1-methylvinyl, butenyl, iso-butenyl, 1, 3-butadienyl, 3-methyl-2-
butenyl, 1,3-butadienyl, 1,4-pentadienyl, 1-pentenyl, 1-hexenyl, 3-hexenyl, 1,3-
hexadienyl, 1,4-hexadienyl and 1, 3, 5-hexatrienyl.

As used herein the term "Cq.7 cycloalkenyl" refers to non aromatic carbocycles having 4 to
7 carbon atoms and having one or more double carbon bonds. Examples include
cyclopentenyl, 1-methyl-cyclopentenyl, cyclohexenyl, 1,3-cyclopentadienyl, 1,3-
cyclohexadienyl and 1,4-cyclohexadienyl.

As used herein the term "C,.jp alkynyl" refers to C,.1» straight or branched non-cyclic
hydrocarbon containing one or more triple bonds, preferably one or two triple bonds.
Examples include 2-propynyl and 2- or 3-butynyl.
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-C(NR)NRLR', -CRNORL, -C(=NOH)NR R', - CONRLR',
-C(=NCN)-NR R', - C(=NR)NR R', - C(=NR ) SR',

WO NRSGGESINCN) SR', - CONRSO2R , - C(S)NRLR', - S( QrCRAU2004/001830

- S2NRLR', - S2NRCOR1, -0OS(O 2R, -PO(OR)2 and - NO2;

where p is 0-6, t is 0-2, Zis an N-linked am no acid

sel ected fromthe group consisting of alanine,

aspar agi ne, aspartic acid, gluupam c acid, glutam ne,

gl yci ne, pipecolic acid, a-am no-butyric acid,

a- aninopropanoic acid, and im nodiacetic acid, Z being ‘

i nked thr a en atom of said N i nked am n

Bhs & lelf b%gp’l rsﬁ“f S Iy g;é’&ﬂ"l’ﬁ‘% AR TIRES {08 ring systems as

pmdlepsiyl Gﬂesnrib;dsuad subsiduted bynatC . € allel graup, alsgas previously described.

Bikk ! the Gérrls ahdgy 4l;, alieny l"CMﬁi oakkyd,.;, @kyhyl" refer to carbocyclic

%{?écl a!g’?@%& yng S%ter\r/lqu o1 gfe%:cﬁ% gy &qsﬁrﬁedaér*ﬁigﬁrsﬁ\ﬁluteﬂ% g:dz 12 alkenyl
lma kynph @Iy R Previeys , aryl, het erocycl yl,

C L6 al kylaryl or CL6 al kyl heter ocyc! yl, may be
‘Pﬂé ;a%?aéﬂ)ﬂb SHFhd Eﬂl:?rﬁchlmntyh oP Afkyhol §fd&poﬁ1 fflﬁeoﬁfonally substituted.
1

sel ect ed 0 roxy, 1ower alkyl,
2! SRR BBORRI A O Lon

or vvhen R1 and R' are attached to the same nitrogen
Biefdthblyhiby alikyl, dlkget har alliynpl tghepatiomptionally shbstitwyd, and more

i—‘eréﬁl %the substitiBnd éeéted ?rofﬁeﬁil@g&fé Itl:Nr Q@RR", -COR, -COOR, o -

e LR R R S e S BB g s o

elgl. oaI kyl, cycl oal kenyl aryl or heterocycl yl group,
the group rray itself be opti onal Iy substituted with

%rs] g,ISE&) h%f‘ {el?ll‘ﬁkﬁlﬁ'f@ "ﬁylcgé Elr ‘?E‘Eersh% 9981"(‘) .%hﬁ)g@ »bromo and iodo

y roxy, | ower oxy, halo i
EIOMES$-udi ng CF3) phenyl , benzyl, -CN, C(O) CL al kyI
mercapto, -NH2, nono or di (lower alkyl) amno or
ANGRed Her%ﬁi AhA all§1'Mifoup $RE 0Bt aiodé 00 tikekrirogincdtoms on an alkyl

rin 1y substituted
@8 J%Pégcesss’ ?Iﬁfi?&r#;%err%ws §xl% &Sﬁl:ﬁ)[(;éelg %lw‘%\i g(}?de form of

SUI table ring nitrogens. In relation to non-aromatic
Partioakylg Iprefered behpownly of ite iovergnrideudetioss sompounds where A is a
Bf\;éfé&l’("hﬁl@ ofj9foi‘ Q%Iﬁy @]e&&f‘ﬁ@ﬂﬂr@q\l N®Y%nad!Ss dnliBat arrangement A and the

otn{sot%awhl)éh ?klfleysérle ta d\/)cﬂogel%hé%nf%rrg é’lvgmagc %& l’ff&§1ng five or six ring
atoms. When the linking atoms are all carbon, the ring formed is a carbocyclic aromatic
ring or ring system. When the linking atoms include one or more of N, O or S then the
ring formed is an aromatie heterocyclic ring. Examples include where the substructure

is:-
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15

instead of or in addition to the above descri bed
opti onal substituents. Exanples of optional

waasvetsuent s i ncl ude hal ogens, C al kyl, C2-4 edRarnio4/001830
C2-4 al kynyl, Cl1.4 al koxy, CM hal oal kyl, -CF3, -OH,
phenyl, -NH2, -NHCM al kyl, -N(G .4)2, -CN, nercapto,
C al kyl carbonyl and CM al koxycar bonyl. As used herein
the term"Cl.12 al kyl" refers fja strai ght chain or
branched saturated hydrocarbon group having from1l to
12 carbon atons. Exanples of such al kyl groups include

met hyl , ethyl, .~A-prop I sopropyls n-butyl, isobutyl,
sec- butyy ert- by Ty "Cl.6 al kyl" or

"1 owner refersg pups having from1l to 6
car bon atQps? MAsS uset\Bs Fie~term "C3. 7

cycl oal kyl " refers to non-aromatic, saturated cyclic
groups haying from3 to 7 carbon a . Jxanpl L
i ncl ud 'ent yl d cyt¢l ohex rlised hefei nifhe
term” referg to afjstraig t or |branche aIkJ
group cdwal ety bol ~an O e~and th M8~

"G -6 al kdky" and "I ower alkoxy refer to such groups

containing fromone to six carbon atons, such as

met hoxy, ethoxy, pr opoxy, i sopropoxy, butoxy, t- butoxy
and the JAS us rein the tergy ~C2- 12alkenyl -
refers [fo gr ups f ned rom C2 12 st alght
branch non cyclr hydr carbon cont gl ni ng
doubl e EXanp of "62- 12 enytsincld
al lyl, 1- nethyIV|nyI butenyl, iso-butenyl, 1,
3- butadlenyl 3- nethyl-2- but enyl, 1, 3- butadlen

1, 4- pent |er1yr’, 1 pe@tenyL' 1- hexgnyl ,.-3- hexen
1, 3- heyadi ghyl , hexgdi enyl

5- hexat N j Asu dhremth@r"@? L:[
cycl oal k "xefers OR._ar oma Carbocycl esr

having 4 to 7 carbon atons and havi ng one or nore
doubl e car bon bonds Exanpl es i ncl ude

I

S~
Ss
~

-
7

I - I

Preferably ring A is an optionally substituted aryl or heteroaryl ring, more preferably a
phenyl, pyridyl, pyridazinyl, pyrimidinyl or pyrazinyl ring, and most preferably a phenyl
or pyridyl ring. The optionally substituents include N-oxides of the ring nitrogen
atoms.

~
S

The aromatic rings may be optionally substituted, preferably by no more than 3
substituents. Of the optional substituents, it is particular preferred to use 1 to 3
substituents selected from halo, lower alkyl, halogenated forms of lower alkyl, hydroxy,
lower alkoxy, nitro, amino, loweralkylamino, carboxy, carboxamido, phenyl and benzyl.
N-oxide forms of the nitrogen atoms of nitrogen containing rings are also preferred.
When A is a pyridyl ring, the ring nitrogen may be in a N-oxide form, or the ring may be
in the form of a pyridinium salt.

In respect of the heterocyclic ring formed by B-C, it will be understood that this ring can
not be selected from all of the heterocyclic rings discussed earlier in relation to the
meaning of the term due to the atoms to which B-C are attached. This ring is limited to



cycl opentenyl, 1-nethyl-cycl opentenyl, cycl ohexenyl,

1, 3-cycl opent adi enyl, 1, 3- cycl ohexadi enyl and
waespysidhexadi enyl . As used herein the termPCQRAL2004/001830

al kynyl" refers to C2-12 straight or branched

non-cyclic hydrocarbon containing one or nore triple

bonds, preferably one or two triple bonds. Exanples

i ncl ude 2-propynyl and 2- or .32hutynyl.The term "aryl

Cl.12 alkyl™ refers to carbocyclic aromatic rings or

ring systens as previously descri bed and substituted

R ons bRl A B A 578G B woms. Toe

G2 hay mdkgde;adﬂltmaldretqro ateemsoachyiody loe partiati ultrﬁaturatg@, or

ring systems as previously described and substituted

%%{'tel 1%%%%&3 t‘gmlr&fa Q%l cog{po%dsl?n Whll(&x?%h% %éﬁ%ﬁ%m]saz?b Val nt link of 1 to 3

zgpméﬂgﬂhe gpkg feyf ﬁgq hegjr%‘ﬂb&’ﬁri‘io %‘ﬁh‘i‘ﬂé talp jaggac ‘hed for¥ns a non-aromatic
satéretydlictrang. Brasfpéasahdlyde Wheraithd subpstouguies not
optionally substituted. Preferably the al kyl, al kenyl
or alkynyl group is optionally substituted, and nore
preferably with a substltuent sel ect ed fron1ha|ogens
-CN, -NRIR', -COR, -COOR, or\- ®ONR R'. Preferably R
R1 and R are i ndependent | y. s{ect id from hydr ogen or
| oner al kyl. As used herein th m " hal 0" or

“hal ogen" refers to fluoro, chlﬁro bronmo and i odo
groups. As used herein a "halo,alkyl" group has one or
nore of the hydrogen atons on an al kyl group repl aced
R th hal ogens. An exanpl e includes - CF3. Particularly
preferred cbnpounds of the invention iinclude those

conmpounds A is\a/biwval ent iRk ﬁ\g or A a
sel ect ed-- rom C Ny-- and . In thatar ngeman{ nd
t he atoms ich the ,a,l:re attached ther fo

aromatic r|l g having fl've or six rlngl/

or

In a preferred form of the invention, B-C represents -CH»-(CHa),-, where z is 1-4, more
preferably 1,2 or 3, more preferably 1 or 2 and most preferably z is 1.

The atoms forming the link B-C may be optionally substituted, preferably by no more than
3 substituents. A broad range of substituents are possible and include halo, lower alkyl,
hydroxy, lower alkoxy, phenyl and benzyl.

A preferred form of the invention includes those compounds where B-C represents
-CH,CH,-.
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atons. Wen the |inking atons are all carbon, the ring
formed is a carbocyclic aromatic ring or ring system

wOB@s/0615¢3 | | nki ng atons i ncl ude one or nore of PCY/AQR®A/001830

Sthen the ring formed is an aromatic heterocyclic
ring. Exanpl es include where the substructure is:-or N
L Preferably ring Ais an optionally substituted aryl
or heteroaryl ring, nore pref-adably a phenyl, pyridyl,
pyridazinyl, pyrimdinyl or pyrazinyl ring, and nost
preferably a phenyl or pyridyl ring. The optionally
substituents include N-oxides of the ring nitrogen
atoms. The aromatic rings may be optionally

Rugfabily &% isxygeredresulithiuy nagre pecfegbly X ipexygen.
substituents. O the optional substituents, it is

Hl el oF R b chtiod HSA ¢ ddh the b1 alent link
e

apt 1003 tB Wif or sr 161d m;{mse?ected from

haiowneﬂnldﬂrasmllqd Pﬁerbblx)fusedamgo& anil the, ringeomdiniag the bivalent link

pqmgﬁélnotgh&ﬁhﬂ@forrm of the nitrogen atons of
nitrogen containing rings are also preferred When A

k,f@%yg é:cagr qlaﬁtlrolérgﬁy lra]sretrtyrqlﬁdn g@é)a @y? Prt lppéé/rpWIOf ?geferably R; is an
@gtrdndllyll substitatetl. arlyh or deprotychfl ghoephetoee qugfetably mi plgenyl, thienyl,
f> Dyridy ﬁnn tRWrrJaly alie Uérbd-ﬂl%taﬂ@%ﬁehﬁlt grblip. SThé fAflgs of Ry may b
éO&]&Eg{?atltériﬁ Wlil} ﬁ?ﬂﬂfliygl]w 1t1% Oﬁ?eR’hﬁ{é & ﬁygﬁc# K" %ﬂerig&ependenﬂy
seécrqrqdd fiom dydregent irviertd srrmm B(@Rar whefe Beifel-s g, phenyl or
hétél@cj'él:-l%)j 0-Lelttyl, q»ha’gdr and I—Oi:{RErmhbran st € craalkyl, -Cs.seycloalkyl, -Ci.
{@G¥ lbeﬁkﬂ' Bﬂe%yi @Icl PAkARRerRY; arfadE Gﬂ’}%ll@l%l%?ﬂor R, group
at ’ ero \
R ey AL, Ft&rlf’z ﬁgﬁfﬁay LI NPRE CRER 0 CONR', where R, R
mrckRbarceindepandowhpesints fromyiydsege oz lpwe i Brefrably, the ring i
Phetil ent isloptikndfy shbéttudd ai igparaldret-positiorB- C t oget her

wth the atonms to which it is attached forns a
Rggnag{ﬁeg—faﬁl{ggﬂ&uésegtgt% %\lll‘lchCCIr ionagkyl Eﬁam wgere fhe af]tchﬁ/g?r? {Csubstituted
with halo, -CN, -NRR", -CO,R or -CONR'R", where R, R' and R" are independently
selected from hydrogen or lower alkyl. More preferably the alkyl chain is in the 4-
position of the phenyl ring, and substituents are attached to the carbon at the free end of
the alkyl group.

R may be phenyl optionally substituted with a substituent selected from halo, -C;.alkyl, -
Ci.salkylhalo, -CialkylCN, -OCiealkyl, -OCi.salkylhalo, -OCalkylCONH,, -OC;.
¢alkylCN, -OC,¢alkylCsscycloalkyl, -OCi.salkylCeHs, -0OC.alkylOCH3, -OC¢Hs, -
OC¢Hshalo, -CF3;, -OCF;, -NRR" (where R' and R" are independently selected from
hydrogen, -C(O)Cigalkyl, -C(O)C¢Hs, -C(O)CH=CHCO,H, -C(O)CicalkylCO.H, -
C(0)C,4alkylCO,CH;,  -C(O)Ci.alkylCeHs, -C(0)Ci6alkylC¢HsCH;3,  -C(O)C.
6alkle5H4OCH3 and -C(O)Cl.ﬁalky1C6H4halo), -COzH, -COgCl-salkyl, -NOz, -OH, -CsHs,
-CgH4C1¢alkyl, -C¢Hshalo and -OC(O)Ci.salkyl.

Preferably R is halophenyl, most preferably 4-chlorophenyl.
Compounds where R; is hydrogen do not form part of the present invention. These

compounds are useful as intermediates for the production of compounds of the invention
in which R, is not hydrogen.
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I Ni Is: hi " MO\ NHor In a preferred formof the
invention, B-Crepresents - CH2-(CH2)Z-, where z is

wazebs0em1e preferably 1,2 or 3, nore preferabl PCI/AT2002/001830

and nost preferably z is 1. The atons formng the link
B-C may be optionally substituted, preferably by no
nore than 3 substituents. A broad range of
substituents are possible and li4gncl ude hal o, | ower

al kyl, hydroxy, |ower al koxy, phenyl and benzyl. A
preferred formof the invention includes those

PEMn e iopoiaa prmu e T e prlel prarybsteel oy Gt ediot

an embodi nent of the invention fused ring A and the
WH&B RPRt aCHb-RG, ithie pefeatd mlﬁatIR3nis BCELa erydpdri (03,),y heterocyclyl,

tyt t 60 t u n t
F eclltne ? Gow4, hZ}I{o e be g\é%y?l ?Eé Sr}ﬂg‘%) ffiil g Bay optionally
B o FORF RGBSl SHOSHHER rﬁﬁevsq? SHesTyas ecelected from
hale, lowtr gispls bydroxpdowsi alkexy amé. piannjdpt i onal |y
substituted ar yI al kyl or heterocyclyl. Preferably Ri
opti t r-yl~ O r
%BBR 2 185, C,g?g £H g%y gfetfér}elﬂ tﬁlgt 2y O ft 1Q§f B pqgﬁéﬁjeggjnat Rz is (CHy)m
y prVQCHZDmbetemar}ﬂa gp% so(étoa3 bls Bargpw?}'l ﬁ)éeﬁ’?qr for R3 to be aryl
o aigroaryh émr0))gad aforRprefiergblly adpot @ nemtsussmbberyelic hetetocycle or 9
A G)memgfeﬁ)@(oycﬁb hERrocydIRoRan oMihefpR and R' are
I ndependent |y
When R; is -C(Y)CH,N(R4)R3 or -C(Y)CH,SR3, R; is preferably —(CHa)n aryl or (CHz)m
heterocyclyl where m is 0 to 3. The heterocycyl may itself be substituted with an oxo
group, hydroxy or lower alkyl.

More preferably R; is phenyl, naphthyl, furyl, thienyl, pyrrolyl, H-pyrrolyl, pyrrolinyl,
pyrrolidinyl, oxazolyl, oxadiazolyl, (including 1,2,3 and 1,2,4 oxadiazolyls) thiazolyl,
isoxazolyl, furazanyl, isothiazolyl, pyrazolyl, pyrazolinyl, pyrazolidinyl, imidazolyl,
imidazolinyl, triazolyl (including 1,2,3 and 1,3,4 triazolyls), tetrazolyl, thiadiazolyl
(including 1,2,3 and 1,3,4 thiadiazolyls), pyridyl, pyrimidinyl, pyridazinyl, pyranyl,
pyrazinyl, piperidinyl, 1,4-dioxanyl, morpholinyl, 1,4-dithianyl, thiomorpholinyl,
piperazinyl, 1,3,5-trithianyl, triazinyl, 1H thieno[2,3-c]pyrazolyl, thieno[2,3-b]furyl,
indolyl, isoindolyl, benzofuranyl, benzothienyl, benzoxazolyl, benzothiazolyl,
benzisoxazolyl, benzisothiazolyl, benzimidazolyl, indazolyl, isoquinolinyl, quinolinyl,
quinoxalinyl, uridinyl, purinyl, cinnolinyl, phthalazinyl, quinazolinyl, quinoxalinyl,
benzotriazinyl, naphthyridinyl or pteridinyl.

The heterocyclic ring may be fused to a carbocyclic ring such as phenyl, naphthyl,
indenyl, azulenyl, fluorenyl, and anthracenyl.

The aryl or heterocyclic may be optionally substituted with a broad range of substituents,
and preferably with Ci¢ alkyl, Ci¢ alkoxy, C,¢ alkenyl, Cy alkynyl, halo, hydroxy,
mercapto, trifluoromethyl, amino, nitro, cyano and mono or di(Ci.salkyl) amino. The
substituents also include phenyl, benzyl and heterocyclyl.

Most preferably Rj is selected from phenyl, furyl, thienyl, pyridyl, oxazolyl, thiazolyl,
pyrazolyl, furazanyl, isoxazolyl, isothiazolyl, 1,2,3-triazolyl, 1,3,4-triazolyl, 1,2,3-
thiadiazolyl, 1,3,4-thiadiazolyl, pyridazinyl, pyrimidinyl, benzo[b]furanyl,
benzo[b]thiophenyl and benzoisoxazolyl.
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sel ected from hydrogen, |lower alkyl and -C(OR, where
Ris G 6 alkyl, phenyl or heterocyclyl), G . alkyl,

w@b@apsisand - O Ra, where Ra is -C - al kyl, PCT/AU2004/001830

-Ctycycl oal kyl, -G . i2al kyl C3-7cycl oal kyl, phenyl or

-G - al kyl phenyl; and the G . alkyl, phenyl or Ra

group may be optionally substituted with hal o, -CN,

-NR1IR', -CO2R or - CONRLR', whgre RR, R and R' are

i ndependently sel ected from hydrogen or | ower al kyl.
Preferably, the ring is phenyl and is optionally

substituted in the para or 4-position. R my be -

phenyl substituted with Cuo al kyl chain, where the

Whey R,dhaCOR;sit suiblso iptafereal] for iRy thdke ophenytth, 10 -aliRl,Rvhere the alkyl is

su@éﬂi"tﬁteﬁr Wlthqu!RlRéIgt If'IF'o E]CCBR gf‘dCNI&Re where R, R' and R" are
%E%g?rgf eﬁ’%‘%ﬁ? 1% hgﬁfgﬁen SRAS Ii]é/"gér agl%{f (M?]IJe p\j@fera%yfwe alkyl chain is
infthe Aepopiiienytt the plgfnylaﬂ@g,@S@b%tW%arsragaﬁ%e@ée Rasjcarbon at the free

érfdeofahe dlkpl @dup.he free end of the al kyl group. R may
be phenyl optionally subst ituted with a substituent

|1§<—(tt,‘éﬁa{5%€xtéf R erre km anli)Wdﬁeal k%d'i?'to ‘be -(CHy)p, aryl or
——(@Iz),ﬁénetcpqm NPefera m 1seg|tny2,gqore preferably 0 to 1. The aryl and
hétdoa &|riﬁg|£6‘rﬁy ehayabd yptionallXdi subahtey IvafHa, broddCrange of substituents.

1\%%!ere %ﬁ% &Tﬁ%ﬁéhﬁlﬁﬁgﬁgmﬁny lg’g?ect ed f%}r%wﬁlenyl

hydrogen -C(O G -6al kyl, -C(Q C6Hs5, -C(O CH-CHCO2
A@@@re&teld)dn(b@z}ment o@(tlg) oives#ikaie @j@g@]-qgmpo@@) '@here R; is -COR;
arfRPfuked ,confairie)l leabpdre)righliléddn atézh O C .

6al kyl C6HAOCH3 and C(O)O . 6al kyl C6H4hal o) C02H
V\{Clj‘?plghpag)?{lelgﬁp re@t\lxsqéy épm@g o'}Efp,ynétﬁ(s :l_m @ST p&r 1s pgeferred that when R;
aineyseitted phrengt, Xpised oh ddgehed withl the eph@rtylwhmlortp@mbed forms an

%ﬁbﬁltﬁi%d'pﬁeﬂm%@%ﬂ B0CNOLCHOCH D&, tis @bt LAGIBERERNC ¢ alkyl or —
ngﬁ)e(ﬁ These conpounds are useful as internedi ates

oductlon of conpounds of the invention

It will be appreciated that compound of formula I and some derivatives thereof may have
at least one asymmetric centre, and therefore are capable of existing in more than one
stereoisomeric form. The invention extends to each of these forms individually and to
mixtures thereof, including racemates. The isomers may be separated conventionally by
chromatographic methods or using a resolving agent. Alternatively the individual isomers
may be prepared by asymmetric synthesis using chiral intermediates. Where the
compound has at least one carbon-carbon double bond, it may occur in Z- and E- forms
and all isomeric forms of the compounds being included in the present invention.

The salts of the compound of formula I are preferably pharmaceutically acceptable, but it
will be appreciated that non-pharmaceutically acceptable salts also fall within the scope of
the present invention, since these are useful as intermediates in the preparation of
pharmaceutically acceptable salts.

The term "pharmaceutically acceptable derivatives" includes pharmaceutically acceptable
esters, prodrugs, solvates and hydrates, and pharmaceutically acceptable addition salts of
the compounds or the derivatives. Pharmaceutically acceptable derivatives may include
any pharmaceutically acceptable salt, solvate, hydrate or any other compound or prodrug
which, upon administration to a subject, is capable of providing (directly or indirectly) a
compound of formula I or an antivirally active metabolite or residue thereof.
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in which R2 is not hydrogen.Preferably R2 is not an
unsubstituted - G “al kyl or unsubstituted - C(O-C

w0 2@ab&s When R2 is - CH2-R3, it is preferrepPCT/AER00RB01830

is - (CH2)maryl or - (CH2) m heterocyclyl, where mis
0 to 3. R3 may be benzyl (nmel). The ring atons nmay by
optionally substituted with a broad range of
substituents. Preferred substifiguents are selected from
hal o, | ower al kyl, hydroxy, |ower al koxy and phenyl.
Wen R2 is - C(Y)-R3, it is preferred that Yis O It
is also preferred that R3is - (CH)maryl or - (CH2)m
heteroaryl, where mis 0 to 3. It is particularly

Bheeplmrme@bufagallwqcoptbbleaagts ingludh @eigrasidition S(dﬁfsd)ase @mhtlon salts, salts
SOsRrMERLEEAR! dcceptBblokestersmaiing %ltsrﬂm}u%eﬁialrﬁ amines and pyridiniums.

’Pl% ee{cﬁ)f Y dﬁlo%r sgltso &0s, 'gHe'fr% rtﬁ@yfﬁlv@ntlon and a
P@@Vﬁ@ﬂ?@ﬁ@ Rgcqua é?‘ér%ﬁ:ﬂF oL % %ﬁ%‘g&aj L}ﬂmg b o} plimited to

Iyetrechdarye | Ly drabrengc,msitudc, t ph&phmhe iestleanesutopic, n/a)}uenesulphomc
bén%@ﬁé‘sui%ﬁoﬁb! bﬁééticUtp%blwnh h as%?orlﬂ& O ciffi€) RaloRdegl rdfvri®f maleic, lactic,
We(ic, tsHy %Iﬁll(i Mbg.e ta?{agtF a@l%%_e/ ﬁ%uﬁl!%? th of Q‘Fe@ﬁry amines and
g fpfud eoﬁ&%ﬂ?l rORRiglE a%&w sul qtfth]PRﬁPH gfeq methansulfonate,
atrdtelaéta% Glxaidmaie’,dhmhﬁa)e tshifanatk ydnd talsam aZbeé phse addition salts include
f)ﬁ{rﬁéwlhmhﬁpw‘ 'sﬁ?soéd@h aPYSBREA! )SBtasMaéQlEiuﬁy | hthlum magnesium,
raz |ayl dazol yl zo ) | AZ9 m .
i iR Al 98 §¥°g'efl epp@8g rowps may b
qlmtqmi,sg(i (ngh sqchmgeg@,qsglowelg a@(ylahah sgsuph as methyl, ethyl, propyl, and
bxﬁtyladhlaﬁd&sy bomidgy indliddidepy diatkytlisulydtes Jie dibasthylydnd diethyl sulfate;

+' nﬁ?ﬁé %Eftéqiﬁél 1%.' Hfé.ﬁ!f qh?.yh%(nov% 41129:&191" efﬁly kxample by treating the

ﬁﬁlggqlglﬁl VH)}} an aippgo;glaﬁq, ?C‘tlﬂ ?élélh%;f: in ﬁ{pm pré%h o% &y 3 qqltable solvent.

t hi eno[ 2, 3- c]pyrazolyl, t hi eno[ 2, 3- b]furyl i ndol ylI ,
TEOtadpdutlds olf ez exitidyhay be iz oiybiatiingl forrbe;ma@xalz’adey I(e g. hydrates)
g&%% {1¥1{1at bBﬁPﬁ)'rrB? YRAAlth i RBAL 5PIH ﬁés%ht/}mem on. The term
enzi m g/ sogui n uinof L nyl
alp,arﬁﬂmplgﬁ, pqu{ p:h Arye OII‘IIHS )ﬂ solute (m i§ invention, a
pxbmp(aimdzmﬂmb 1n‘qam.t1na)zmd mysblveqtm ﬁmlaa;qlvgnts should not interfere with the

biological activity of the solute. Solvents may be, by way of example, water, ethanol or
acetic acid. Methods of solvation are generally known within the art.

The term "pro-drug" is used in its broadest sense and encompasses those derivatives that
are converted in vivo to the compounds of the invention. Such derivatives would readily
occur to those skilled in the art, and include, for example, compounds where a free
hydroxy group is converted into an ester derivative or a ring nitrogen atom is converted to
an N-oxide. Examples of ester derivatives include alkyl esters, phosphate esters and those
formed from amino acids, preferably valine. Any compound that is a prodrug of a
compound of the invention is within the scope and spirit of the invention. Conventional
procedures for the preparation of suitable prodrugs according to the invention are
described in text books, such as "Design of Prodrugs" Ed. H. Bundgaard, Elsevier, 1985.

The term "pharmaceutically acceptable ester" includes biologically acceptable esters of
compound of the invention such as sulphonic, phosphonic and carboxylic acid derivatives.

Thus, in another aspect of the invention, there is provided a prodrug or pharmaceutically
acceptable ester of a compound of formula L.
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benzotri azi nyl, naphthyridinyl or pteridinyl. The
heterocyclic ring nmay be fused to a carbocyclic ring

wamhoesiphenyl , napht hyl, indenyl, azul enyl, PCT/AU2004/001830

fluorenyl, and anthracenyl. The aryl or heterocyclic
may be optionally substituted with a broad range of
substituents, and preferably with G- alkyl, Cl.6

al koxy, C2-6 al kenyl, C2.6 alkymnyl, hal o, hydroxy,
mercapto, trifluoromethyl, am no, nitro, cyano and
nono or di(Ci .6alkyl) amno. The substituents al so

henyl,,., benz et eroc
ly GnalfyPpesken e SfblioBdbeRh ERaNgH ¥ mhgfieeutisgl sqpyposton tha
WH)T(WB a thrap@itighlly pffecawaymounbyf ano Py more of Heapfgrementioned anti-
RSUX@é@bylindsi sdtibiradlal | includthg3 pha@rehtidally derivatives thereof, and

|
%pt% %n%hpﬂéﬁg%% “‘%“969?"‘ C#B azi nyl, 63)grll|uﬁllatd| nyl,
benzo[ b] furanyl, benzo[ b] thlophenyl and
Yelezo phonvzso Bgﬂmfwdéhe RrRemE $treat@ERE| orj‘treptngy] pthe context of a method
o @k tiedint @ftion3ink ideeboth lesypettit ahd pro@h}ﬁlﬁbtac whdmentshe
al kyl is substituted with halo, - CN, R1IR', - CO2R or

R', where R, Rl and R' gre {ndepe
T fugtion sieeh AT KykaPisaot, iorentione e Pm%ﬁéﬂwéff of Gofgpound of
fommudd kytb salksaorphasmaggutitedlyscpergatile dﬁlvﬂtlvbhﬁlepiq)é ity the preparation of
5 blRQicanRdt oy Bt thdauBEHt FthRFPedtid &Cﬂ}g‘%ﬂ&tkﬁﬁf R8VOARc@Eéns.
the free end of the alkyl group is -
CON(R4A)R3 it is preferred for R4 to he hydrogen and
Ioapeiher qspeet) of the yinvestion, therpisnproxidsd @aWFhOdePfe‘F%artlélBI RSV by the
ﬂdmmlsﬁ}atlonZQf mar eompetuet abf yfofntla 1, iehudimgy| thencdministration of
gﬂﬁ Q@Htiéhllﬂ? la0&k Mal?@%rb&rﬁlﬁﬁ‘{/é%nﬁiclh%ss PRAIidsUbLormula I, or a

substltuent

clypBosticth Rodainiis Gl oRaPBe POREIE PEGPE dr dg? PRigRL in necd to
tiedoeyt. and phenyl . Anot her preferred enbodi nent of the

i nvention are those conpounds where R2 is -COR3 and

gthﬁlj Qﬂae@t 81? MR ERe o, tﬁ@t%t is SVlrdkﬂ‘gi Hieﬁfo‘agﬁﬁ‘ t?etaﬂﬁg mammals
gxiswﬂptl& nﬁglfiglrp] él'raq? eliesﬂgtwmggrﬁ)nses agmlmstermg fao said mammal a

therapeutlcally effective amount of one or more of the aforementioned compounds of
formula I or pharmaceutically acceptable derivatives thereof.

In another aspect of the invention, there is provided a method for preventing the infection
of mammals with RSV, which comprises administering to said mammal a therapeutically
effective amount of one or more of the aforementioned compounds of formula I, or
pharmaceutically acceptable derivatives thereof.

Although the invention has been described with reference to treating RSV, and in
particularly human RSV, it will be appreciated that the invention may also be useful in the
treatment of other viruses of the sub-family Prneumovirinae, more particularly, the genera
Pneumovirus and Metapneumovirus, more particularly animal and human strains of RSV
and metapneumovirus.

In a further form of the invention there is provided a process for the production of
compounds of formula I. These compounds may be prepared using the procedure outlined
in the following methods.

Scheme 1 depicts a general process for manufacture of compounds of formula III
Compounds of formula IIT are intermediates, similar to formula I but where R, is H.
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is unsubstituted phenyl, Xis O A together with the
atons to which it is attached forns an unsubstituted

w@b@aps1sii ng and B-Cis -CH2CH2-, R2 is not PCT/AU2004/001830

unsubstituted Cl1-6 alkyl or - C(OCL 6 alkyl. It wll
be appreciated that conpound of formula I and sone
derivatives thereof may have at | east one asymetric
centre, and therefore are capalgl-e of existing in nore
than one stereoisonmeric form The invention extends to
each of these fornms individually and to m xtures

hereof , i.ncl udi racenmates. .The i soners be . .

Sae s ot dorn it ghEY B Bispicd i AP S T iag Ratpgials of formula
Us iGegeral methody forghe gepatation pE2-taroy)egngzotcrasidsipad \3r@ueyl)pyridine-2-
¢FB6¥B/1iS abiy ob orprubPH esddayriesbymesmaguchl Mhesils]. Med) Chem. 1993,

[ : r a st
A R L N R 08 S
E- fornms and all isoneric fornms of the conpounds being
Seleimeded in the present invention. The salts of the
conpound of fo la | are preferably pharnaceuti caﬁly
acceptable, but]it will be appreciated that R ~g

non- phar J y acceptable salts alsg t hi
the sco of | the presenf.plaignt i B9H si nc Fe axe_-c
usef ul i nternmeguates in the prepa at i N

phar maceutical accept abl e sal t &%%he te
"pharmaceuti cal||y acceptabl e derivatives" includ
phar maceuti cal 1% acceptable esters, prodrugs, solvates

and hydrates, pand,pharmaceutical | y accept abggqggdif i on
salts of the conpounds or the derivatives.

Phar maceutically acceptable derivatives may include )

Bngemdral; rome exquincddrit yofaac eppraptiate site-acid ovfs fereyulthybintreacted with
% r_@ﬁ}ha?élﬁ?,req%ﬁ{ﬁmwgf 81 apfrOptie diifd of tROgeneral formula H,N-B-C-

stration tq a,subje i \Y

e
aith wm-wrkamawmﬁbm b & GRaYSEeTIah@s eRaFISIPsYIHE can be used
pifier oS eiuttel thalréactian de plabédiosadol snd rtisd pedducichiltered and recrystallised
ﬁﬁgi 149 r%?}iﬁtléisoﬁ'%ﬁt? ﬁ?ﬁjdbf)fe@ﬂ)ittﬁ@l foPms $l?ét §(§V&ft|i18: evaporated in-vacuo
gg%ré & %gsgé}leg?ﬁciﬁéﬁg%glpgé Ipluglfl%ﬁ? &%@% %QSCL cnreorﬁa%ogrgplgf or preparative

Compounds of formula III can also be produced by the methods described in US
4,058,529, Sulkowski, T.S., et. al, J. Org. Chem. 1967, 32, 2180-2184 and Houlihan, W.J.,
et. al, J. Med. Chem. 1975, 18, 182-185. Other (novel) compounds of formula I may be
obtained by acylating compounds of formula III as described in Scheme 2.

Scheme 2
YYR"
R H\B Y R N—p
I 4
A | N—" cl Rs —> A I N—"
_I_
X X

Formula III Formulal
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The acid addition salts are formed froma conpound of
the invention and a pharmaceutically acceptable

WO pwsgensit or organic acid including but not |Pei/AB2bOB/001830

hydrochl ori c, hydrobrom c, sulfuric, phosphoric,

met hanesul f oni ¢, tol uenesul phonic, benzenesul phonic,
acetic, propionic, ascorbic, citric, malonic, fumaric,
mal eic, lactic, salicyclic, sudf-amc, or tartartic
acids. The counter ion of quarternary am nes and
pyri di ni uns include chloride brom de, i odide,

N T e
entciéquitcaters @f @scompeind ©f tf@mméa 1 ie{THE # Q&d &8 asid eloride, or other
sd30dting Sagsmiislitide @ dRSiktire @al chargaction nbnitgred by HPLC. When the

?( 0651s Wl pRITRIY ARG E‘%il@éh@mfﬂ Hﬁ@er Ah$the JQ@&&&% extracted into a

%@ %dg‘g%}{:lé) rs‘él?erﬂémg vg%{& pp ﬁg¥qr r n| n imilar acylation
miapplso ber apgied outnby teactjng ot equivkdent qﬁ rtbq-m@m};omddof formula 11T with
b&décﬁ‘ﬁxfaulerﬂ 'oﬁﬂiéydppﬁdﬁrfa% &5 l:lhlbﬁdéjirm%ﬂénél atdndedifet hghh. The reaction

i l{hen %.l?dwe%ntg cggpﬁ{dst ’Hié sElsctte'aayAllft’e‘?neﬁR@ﬁrﬁ 881\/@ Wﬁ" formula III

B3P r‘??pm% ity goRsp AV a@&f@ GPDTgDLRe, s ghloride or
adlydeid¢ .in Pysdine r’qjmppttsnmatetyhé°Cnv7§m noxtuneys bldowed to arm to room

femfRtahdk 4R £1@érr%tﬁfm%8fo§ olyat g poddet RYHoRIAShy ap@dadd methods.

éﬂg@ﬂ%ﬂe lnqd S{\%és:?p? aﬁ:%le}zﬁ%i)? ére tn&)éthp” gnrlqrﬂrl%% ﬁ@%ﬁﬁ 8% f&l{}x%la IIT with
therappronsiaty edrbemydiveacid (3 gawalenty), sl G (3-8 qquwrarffmt%} and DIEA (3.3
eqmwlénw)rm DMFoamdcheating fo #5°€ fonappioxmjtelynidt daysol Aftartthis time the

E}b‘&ﬂctsig’ Sgﬁ?é@?ﬁg%agdﬁg{hohgt erfere with the biol ogical
0

t|V|ty e solute. Solvents may be, by way of
exanp wat er, ethanol or acetic acid. Methods of
gbalkﬂatedmnéﬂ%s@mﬂam qompewds @l Farmula fere pest obfpinadaising suitable
Npsubstitioted' dinmintsedhese hiag iy prgest Behkaewandethods for example that

t d
TR AEREOT Rk LB ALl KB, D200, PR o0 1

derivatives would readily occur to those skilled if

the art, and inl ude, for exanple, conpounds mhera a
free
+ RyHN-B-CNH, //Q\[iizg

In which R, is -—CHR3 or -S(O),Rs, as earlier defined in the summary of the invention.

Hence, the appropriate keto-acid (2 equivalents) and N-substituted diamine (1 equivalent)
in chlorobenzene, toluene or xylene are placed in a flask equipped with a stirrer and Dean-
Stark water separator and heated at reflux until no further water is seen to separate (1-8h).
The solvent is then removed by distillation and the residue cooled. The residue can be
purified using standard methods.

Compounds of Formula I where R; is a urea or thiourea are prepared using the following
method.

One equivalent of the appropriate compound of formula III is reacted with one equivalent
of the appropriate isocyanate or isothiocyanate in THF or xylene at a temperature ranging
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hydroxy group is converted into an ester derivative or

aring nitrogen atomis converted to an N oxide.
wEx@spbss3 of ester derivatives include al kyl eRCEAB2004/001830

phosphate esters and those fornmed from am no aci ds,

preferably valine. Any conpound that is a prodrug of a

conpound of the invention is within the scope and

spirit of the invention. Conve@pti onal procedures for

the preparation of suitable prodrugs according to t he

invention are described in text books, such as "Design

by T S LIRSt st

WSbB@@mdagdnyra&ac@pwa@ I@eéirc@m ANoRPRERPHAE FAIVERt. t ABno precipitate is

fofti€dithe PRoduiet barclse minifiRdaring, stapdasihesthatogiaphic andibodsl i ¢
acid derivatives. Thus, in another aspect of the

invention, there is prOV|ded a prodrug or
Ofhef &ﬁﬁp’iﬂhﬂ@ af formardeahdb lpeepasddedy thé addidionpemodalasr modification of
Jx?srtﬁ% Cfﬁggtlthé}h? Nhi] %BEﬂsﬁ%e&hle‘%d 'bly %sin%vs‘fu Hdhf?lnbe cﬁrﬁ&ﬁe@ fbls functional

r nace
&rH'éIP a‘é‘&itqoéﬁqrﬁlynef"f’ P r’r’éu 6‘?‘&5“@ Blf"hmﬁ‘ls et}lﬁ’Fe t#écnbed in
@émpetrensiveo pemdnin transfRBVAtioospo gvide ¢ fluntionilagroup preparations by

LAGEMAI (Y NGNFORBORCH PEBlisheeielicy a98ves thereof, and
optionally a phar naceut i cal [ y acceptable carrier or

di luent. Unl ess otherwse specified the
Exanaplesnef  Fungfional igzein h@er-cqq’{elfsr%ls cHht &{&é\ﬁ% ,o"dCOZCH3 by
lo:Hatmg avidf ot lndthonty extslytio metalcdyadils, bgt NaON rassd dNRR aimdCH;0H; -

mlﬁ%ﬁ{ LOH W?ﬁtérg Acr bﬂfﬁﬁ ai?’l@(@‘)NRfR tﬂﬂ@m -NHR with an
@[ﬁ se[}Hlnventlonto}grellglrov ggg I@ﬂ with  alkvl
BRAE o Gy HIOFYaTG s agll; ¢ SNE %armaceu B Y
chderofaramtes MSRE(QANRRS frover SOHR byt freaigredbarini 8 ’é?cyémate c.g.
HB@C%T&HRN&@&O‘, hNR(X@)R freni —NHReb@apreattrient with ClC(O)R in pyridine; -
&% | LRRNER! 1O oK I'sg\f&ﬁlﬁ '}ENR*OA% B?%Bﬁ{ ¢ @S &gfol ;QC(NR'R")SR
R RS k0 R SN
notchydiogey) tiromn aditB AN mathi BARIR"; ﬁ@rﬁ@é\@dﬂ{@al frgm —C(=NR'R")-SR
ﬂ’ﬁﬁefﬂHé@Neb}S abithhg @ akiBdiomdt dlva®l,Salemaivelyr dmugS(=NH)-NRR" by
{Egar%{% fa\g Eﬁ?l@a&? ﬁ'ﬁttu'l PRORONRL @{‘JITﬁCIﬁ}SIi &% —RPR' by treatment
with (RS)2C—NCN 2R from —I\ﬁ%& 1(33 treatmen ?Wlth %ISOZR by heating in
pyridine; -NR'C(S)R from ~NR'C(O)R by treatment with Lawesson's reagent [2,4-bis(4~
methoxyphenyl)-1,3,2,4-dithiadiphosphetane-2,4-disulfide]; -NRSO,CF; from -NHR with
triflic anhydride and base, -CH(NH;)CHO from -CH(NH,)C(O)OR' with Na(Hg) and
HCI/EtOH; -CH,C(O)OH from —C(O)OH by treatment with SOCl, then CH,N; then
H,0/Ag,0; -C(O)OH from -CH,C(O)OCHj; by treatment with PhMgX/HX then acetic
anhydride then CrO;; R-OC(O)R' from RC(O)R' by R"CO;H; -CCH,OH from -C(O)OR'
with Na / R'OH; -CHCH, from —~CH,CH,OH by the Chugaev reaction; -NH, from —
C(O)OH by the Curtius reaction; -NH; from —~C(O)NHOH with TsCl/base then H,O; -
CHC(O)CHR from ~CHCHOHCHR by using the Dess-Martin Periodinane regent or CrO;
/ aqH,S0; / acetone; -CeHsCHO from —C¢HsCH;s with CrO,Cly; -CHO from —CN with
SnCl, / HCl; -CN from —C(O)NHR with PCls; -CH,R from —C(O)R with NoH; / KOH.

During the reactions a number of the moieties may need to be protected. = Suitable
protecting groups are well known in industry and have been described in many references
such as Protecting Groups in Organic Synthesis, Greene T W, Wiley-Interscience, New
York, 1981.
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treatnment. In another aspect of the invention, there
is provided a nethod for treating manmal s i nfected

wWoRaok/oRk3SY3 and in need thereof, which conpri seBCT/AU2004/001830

adm nistering to said manmal a therapeutically
effective anount of one or nore of the aforenentioned
conpounds of fornmula | or pharmaceutically acceptable
derivatives thereof. In anothern .aspect of the
invention, there is provided a nethod for preventing
the infection of manmals with RSV, which conprises
dm ni stering.to sai,d nma | . a.therapeutical l .
 WREP VST 31 b6 JRCDPotrih dhlRinpan SPOTRFRIRT pabgrperimental
sotipoaneds falowsountedsandigatest othervissiceut i cal | y accept abl e
derivatives thereof. Although the invention has been
ri bed;:w rence to treating RSV, and in
%grﬁ'i cul gdfwg{%{r?g{a%?sv, it will be appreciated that
HEAT nverftlisBrropelythylaynge useful in the treatnent of
DMier vi rdisethytbrhdreidsub- f am | y Pneunoviri nae, nore
particul aihyl, the genera Pneunovirus and
#;/ﬁg neunpyi rus,. nmore particul arly ani mal and human
I'ns O ﬂ@@gﬁd met apneunovirus. In a further form
Mie: t he i iethyl on there is provided a process for the
Mle@dict i anethfl dleshobunds of fornula I. These conpounds
/ be prlﬁggrsggcwé@%, the procedure outlined in the
@&pw nqggft oés. tS hene 1 depicts a general process
manuf Rt BRI MP8aREs of fornula 111. Compounds
Bi: forrulihenyl are internmediates, simlar to formula |
HeL.OMher ehifR pérforthaaodiguid dbroafatdgraphyl @ 111 may be

par ed i priate starting materials of formula
?Fg'Qnertyﬁ?%%%?ﬁggs &gr t he preparation of

EAar oyl ) HENYBPICCHERHE and 3- (ar oyl ) pyri di ne- 2-
TBIFHoxy| i Huea- NN, D', N"getmarethylforaramidingisr hpredlugyophosphate
YamaguchietrMvdedfuranl , J. Med. Chem 1993, 36,

ig&g%% clhl@fi&éJga”’ H etal, J. Med. Chem 1995,
3106- ) .
TsOH: Toluenesulphonic acid

The invention also pertains to therapeutic compositions containing at least one compound
of formula I including pharmaceutical acceptable salts or prodrugs.

The compositions may further contain one or more other compounds having anti-viral
activity in respect of RSV, such as Virazole, or other agents such as RespiGam or Synagis.

The compositions may further contain or be administered in combination with other drugs
to treat symptoms of the disease, such as for example anti-inflammatory medicaments.

The term "composition" is intended to include the formulation of an active ingredient with
conventional carriers and excipients, and also with encapsulating materials as the carrier,
to give a capsule in which the active ingredient (with or without other carriers) is
surrounded by the encapsulation carrier.

As will be readily appreciated by those skilled in the art, the route of administration and
the nature of the pharmaceutically acceptable carrier will depend on the nature of the
condition and the animal to be treated. It is believed that the choice of a particular carrier
or delivery system, and route of administration could be readily determined by a person
skilled in the art. In the preparation of any formulation containing the compounds care
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Scheme 1 TsOH + HZN-B-C-NH 2 tol uene Fornula |1
Formula IIl In general, one equival ent of an

wappsoamsiat e keto-acid of fornula Il is react eBCINAURN04/001830

approximately 3 equival ents of an appropriate di am ne
of the general fornmula HZN-B-C H2. The m xture is
heat ed under reflux in an inert solvent, such as

tol uene or xylene, with a DearpaStark apparatus for
3-10 h. A catalyst, such as an acid tosylate, can be
used. After this tinme the reaction is allowed to cool
and_the product fi]Jtered and recrystalli,sed froman.

sop ks tekerstoscasyig that the a%wltﬁpég? ‘ry oyng i At C[eﬁﬁéyer& in the process
&l thetrthe csmpvapbis abkedoireachdtsisite @iﬁ detidnewitheutchging destroyed. In some
EiRGMEInRtd 1tSR4Y BE nBedssdry €6l prtitdiGhd tadpoald Biaicady Rifkyn in the art,

;:9:1% e %r&ta i Xépe Pﬁ&% eﬁ%&lﬁgescr&g&? o f?glté B%g%ﬂg%lsaﬁon chosen

h that ﬁle coggpoug( reaghesgysgite é?ﬁonl%? 32,
2180- 2184 and Houl i han, WJ., et. al, J. Med. Chem
R PharpficekRAr 3&5 oﬁ&ﬁror(fﬂﬁﬁﬁhﬁor?sofﬁﬁﬂﬂde dgosef suft@bleubA oral, rectal,

;qup ag’plfég é?‘%‘é‘gni% ﬁl%gg?c.llyl a&' rh%égr}%ln'ﬁ@u n?lir c;_ro ng}ékﬁral (including
intyarmmesuian sub-cutapemals rpé)(lh@g’avqr\%s)e@fypmaqt@ﬂpg ogfin a form suitable for

SdrhiBatey b?tliﬂ)dlﬁfﬁnrt& 1ﬁ£ufﬂatl(ﬁt hiy lisenvisagad ¢headitke dorhpositions should
8%%) &&né gjn?%r?{ gaf%ocgr haalamihibiatidh SHfoyainhalation or
Wt d CAforTae ™ or

msufflation.

The compounds of the invention, together with a conventional adjuvant, carrier, or diluent,
may thus be placed into the form of pharmaceutical compositions and unit dosages
thereof, and in such form may be employed as solids, such as tablets or filled capsules, or
liquids such as solutions, suspensions, emulsions, elixirs, or capsules filled with the same,
all for oral use, in the form of suppositories for rectal administration; or in the form of
sterile injectable solutions for parenteral (including subcutaneous) use.

Such pharmaceutical compositions and unit dosage forms thereof may comprise
conventional ingredients in conventional proportions, with or without additional active
compounds or principles, and such unit dosage forms may contain any suitable effective
amount of the active ingredient commensurate with the intended daily dosage range to be
employed. Formulations containing ten (10) milligrams of active ingredient or, more
broadly, 0.1 to one hundred (100) milligrams, per tablet, are accordingly suitable
representative unit dosage forms.

The compounds of the present invention can be administrated in a wide variety of oral and
parenteral dosage forms. It will be obvious to those skilled in the art that the following
dosage forms may comprise, as the active component, either a compound of the invention
or a pharmaceutically acceptable salt of a compound of the invention.

For preparing pharmaceutical compositions from the compounds of the present invention,
pharmaceutically acceptable carriers can be either solid or liquid. Solid form preparations
include powders, tablets, pills, capsules, cachets, suppositories, and dispensable granules.
A solid carrier can be one or more substances which may also act as diluents, flavouring
agents, solubilisers, lubricants, suspending agents, binders, preservatives, tablet
disintegrating agents, or an encapsulating material.



10

15

20

25

30

35

40

acyl ating agent, is added to the m xture and the
reacti on nonitored by HPLC. Wen the reaction is

w@ovphetses t he reaction is quenched with wat er BOAUR®4/001830

product extracted into a suitable organic solvent and
wor ked up according to standard nethods. Siml ar
acylation nmay al so be carried out by reacting one
equi val ent of the conpound of28ormula Il with one
equi val ent of the appropriate acid chloride in xylene
at 1200C for |1-24h. The reaction is then allowed to

cool and the produ er nativel

B gpRRBepRE T a1 ey i W EirRg e with the inely divided
zapp¢omnpuwety 2.2 equi val ents of an appropriate acid

chloride or anhydride in pyridine at approxi mately

nAet Tlfh 0%t '&'&)ﬁlfp'oﬁelﬁ Ahh R ‘H%Wn the ecessar bindin
[n S g y g
agamefdn&tné@l%pmg?la nes nm?;gkk%%;s BM ﬂaé/) d%ﬁlfgg be

achi eved by treating the approprlate compound of
TIR Ptk dert hhd Wbldls bitgerablp! @RI FONCATO6X Yon © @olufl sév@nty percent of

tgg \Zelf gﬁ{né undT {)I’é g’ &9'%9'&{%@& %@n%rp&jr:a@é (ﬁaghesmm stearate,

eat
prsug@rnacasgﬁ nestiae %Xtr%f starchy Hirlatie, iFegachipmtydeliplose, sodium
¢asleodirethyyellatozedar hbwremdudg wak abcbophabmbrarmd the like. The term

g%t a eftfbgy |u1§|t ﬁ@en‘a@&T@Uﬁﬁﬁld@f tk%ofdfﬁiu%tionabﬁ th€@sdctive compound with
ﬁgé}baéelgﬂsaggyaﬁwz)%ov@{l{%g &g}tos;'lu €1 fé‘;é,g]tﬁ]e (ﬁw—w:%ﬁl%onent with
Qtemthpwegarnyrs;(psj swrround e st a %merg whigly is diesin fgsg)glatlon with it.
Sitnilafl§l cachSts andRkdkgBs Gro\HiRIuded V\malﬂbtsﬂ&owdiers @piRdeg rpills, cachets,
2?%\% skl Qé SRS foRRY suifbld ¥y %%Mlﬁfagbﬂe

|nven Fon. nce, e appropri ate keto-acid

equi val ents) and N- substituted diam ne (1 equival ent

For mhpavinglseppasiteries, ollowmecldng wokcveh ay adpixiure @f faftysacid glycerides
& asdpacsiitieRPedirdd HfRltad Shd rthé factivd c@ﬁﬁﬁhenﬁﬁsadhpméé thomogeneously

ﬁépeér ] At OEEY ﬁﬁ%n e {1‘? gﬁ%g E}é?rlo%ﬁnd{ﬁt XT.'IB‘Q if li'ﬁe%xﬂgéur@@tu?& convenient

0 Sep ven
?@‘?fioméﬂl a 18W§f1|‘PF°aql Bt BbXWeS ?géfydue cool ed. The

resi due can be

Formulations suitable for vaginal administration may be presented as pessaries, tampons,
creams, gels, pastes, foams or sprays containing in addition to the active ingredient such
carriers as are known in the art to be appropriate.

Liquid form preparations include solutions, suspensions, and emulsions, for example,
water or water-propylene glycol solutions. For example, parenteral injection liquid
preparations can be formulated as solutions in aqueous polyethylene glycol solution.

Sterile liquid form compositions include sterile solutions, suspensions, emulsions, syrups
and elixirs. The active ingredient can be dissolved or suspended in a pharmaceutically
acceptable carrier, such as sterile water, sterile organic solvent or a mixture of both.

The compositions according to the present invention may thus be formulated for parenteral
administration (e.g. by injection, for example bolus injection or continuous infusion) and
may be presented in unit dose form in ampoules, pre-filled syringes, small volume
infusion or in multi-dose containers with an added preservative. The compositions may
take such forms as suspensions, solutions, or emulsions in oily or aqueous vehicles, and
may contain formulation agents such as suspending, stabilising and/or dispersing agents.
Alternatively, the active ingredient may be in powder form, obtained by aseptic isolation
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purified using standard nmet hods. Conpounds of Fornul a
| where R2 is a urea or thiourea are prepared using

wo b@shelsidwi ng nmet hod. One equi val ent of the PCT/AU2004/001830

appropriate conpound of fornula Il is reacted with
one equival ent of the appropriate isocyanate or

i sot hiocyanate in THF or xylene at a tenperature
rangi ngf rom 20- 1200C for |-24R4-The reaction is then
all owed to cool and the product filtered, washed and
general ly recrystallised froman appropriate solvent.

| f n e for t duct n be. . .
et Sei el BoPuRen B snlifisl B kreseiimofin acpitaple vehicle,
engoﬁpnlsmmsrogen-frmwatea befaramsbe prepared by the

addi tion, renoval or nodification of existing

Prﬁaéehﬂgﬁt@rm;— ?hﬁab%) b rﬁ@ct@ﬁg'lﬁé’ SRiYe YRkiRo 1@@@5@@% lutions or

I nter-conver

e g S el L et b B it
sotutionehEheyi sheuhﬂg;yamhie tundien glfecromgitionm of mangfatyee angl storage and may

6 §ér96@b%]aﬁlﬁs@ WRidatieR ahdtthd BenthMinadh® @ltidh 6f nileworganisms such as
Publ.i shers, Inc. 1989. Exanples of functional

bganc 0o “conversions are: -C(ONRR from- CORCH3 by
heating wwth or without catalytic netal cyanide, e.g
N&@Nskﬂildi iHNRRrtintayGleBdily, detelﬁma@rbpm for@mlationh fa. tge compounds

tEé é%eh 1nQ7¥ﬁt'1(9i B8ng cHiteRlibRR ap fd’a@HéS' MRt At dtidnad¥ preferred pH
ran anc{ilt i€ tor thl o Znal%: Ig\,g t@eqﬁ rg\;ﬂ]t (see for

\a?f RIERLS, KF rom -
anﬂq;@le&péthet 189Bn Bqﬁ% )sgﬁgp@aregogtm geddtp grovide pH values of a
diréd QAnge WRCLN dlef dadmx—yhbllalﬁdbgufferseﬁir reamplei dchta@, Clt@AkR lactate and
%}}gﬂ@ﬁ'&g& Eﬁ‘let ogn’rl;ﬂb@d% are $va@9ble fG(NEL %ﬁﬁﬂﬁti’(‘:’n’é Macluding phenollc
TERATS, g oot DO LT BB o it

arﬁ(r‘@tmatQWﬁmheaSmTAR is not hydrogen) from -
C(S)NH2 with HNRLR'; - C(=NCN)- NR'R' from-

ﬁ Cg!ﬁv%:ﬁt aﬂ% {h M’E‘ﬁ%} ?é(;rmt!ﬂ@ Ngl@’ld%odﬁperswn may contain
any of the’ conventlon ven or carrier sys ems compgunds and may contain,
for example, water, ethanol, polyol (for example, glycerol, propylene glycol and liquid
polyethylene glycol, and the like), suitable mixtures thereof, and vegetable oils. The
proper fluidity can be maintained, for example, by the use of a coating such as lecithin, by
the maintenance of the required particle size in the case of dispersion and by the use of
surfactants. The prevention of the action of microorganisms can be brought about where
necessary by the inclusion of various antibacterial and antifungal agents, for example,
parabens, chlorobutanol, phenol, sorbic acid, thimerosal and the like. In many cases, it
will be preferable to include agents to adjust osmolality, for example, sugars or sodium
chloride. Preferably, the formulation for injection will be isotonic with blood. Prolonged
absorption of the injectable compositions can be brought about by the use in the
compositions of agents delaying absorption, for example, aluminium monostearate and
gelatin. Pharmaceutical forms suitable for injectable use may be delivered by any
appropriate route including intravenous, intramuscular, intracerebral, intrathecal, epidural
injection or infusion.

Sterile injectable solutions are prepared by incorporating the active compounds in the
required amount in the appropriate solvent with various other ingredients such as these
enumerated above, as required, followed by filtered sterilization. Generally, dispersions
are prepared by incorporating the various sterilised active ingredient into a sterile vehicle
which contains the basic dispersion medium and the required other ingredients from those
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treatment with BrCN and NaCEt in Et OH -NR-C(=NCN) SR
from- NHRL by treatnent with (RS)2C=NCN, - NR11SO2R

WO e@061SNHR by treatnent with Cl SO2R by heat i POI/AT2004/001830

pyridine; -NRIC(S)R from- NRIC(OR by treatnent with
Lawesson's reagent [2,4-bis(4-

nmet hoxyphenyl ) -1, 3, 2, 4-di t hi adi phosphet ane- 2, 4-di sul fi
de]; -NRSQ2CF3 from- NHR w thstriflic anhydride and
base, -CH(NH2) CHO from-CH(NH2)C(OOR 1 with Na(Hg)
and HC/EtOH, -CH2C(O OH from - C(O OH by treatnent

wth S th CH2N2 t hen, H20/ A 0o : - @) f v e
@W%j eﬁ% Elgn? the gagel sferils Pﬂwﬁﬁ%ﬁ/é% th Hré@#?ﬁaéf? Sterile injectable
sohitics) pgeeferteinmeiods ¢f- @ep@ptivon faro veROMO)IRIbg ®1figzetdrying of a

preoRaY shérflenfiitetdd) EIRkioM bh thia aétive1 Pdrediddti@is Bhpidditional desired
by the Chugaev reaction; -NH2 from- C(O CH

CH2

We ¥&8%urtius reaction; -NH2 from - C(O NHOH with

TsC / base then H2Q, - CHC(O CHR from - CHCHOHCHR by

Waienghd hetivBeingrelentsi are Reitaldgipnateeted dlgrgnmap be@rady Administered, for

X 2y fh %ﬁkﬁrlﬁfuen@m%ﬁtﬁlaésﬁglgbb@@%%rﬂéﬂ fBr it may be enclosed
ool bk BT g df PR fogibtetsei Big faflls, o it may be
iDoetpartachdireclycwitl ke Fooduafibe digt tFrr oral Berapsutitgdmpisiration, the
dctivb e oppotuet inag beSuedrpdraredpwith exdipiegtsgindwssd ar thewoetrh of ingestible
’Jﬁggﬁn bhctal fh@}é?% rtﬁé)cﬁékg cARURs N8R s ASREEsRRY, dyufMfers, and the like.

et efences, such ,as Protectin oups . n ~ . .
S SRR B PPy TSy SR F R B oo Py sight of acive
a@ggoTile Ehdmendeniegornd thh aompasitipes asddrepsrasions may, of course, be
VdrRdUsidngay SorSehienty bt beiweeARBow P AbmnBaYs sfaht ineight of the unit.

B e U3 bty S Cpsions o

SHEHBERyIPHGE SAblgdomree V@klrmo%tan? -

The tablets, troches, pills, capsules and the like may also contain the components as listed
hereafter;: a binder such as gum, acacia, corn starch or gelatin; excipients such as
dicalcium phosphate; a disintegrating agent such as corn starch, potato starch, alginic acid
and the like; a lubricant such as magnesium stearate; and a sweetening agent such a
sucrose, lactose or saccharin may be added or a flavouring agent such as peppermint, oil
of wintergreen, or cherry flavouring. When the dosage unit form is a capsule, it may
contain, in addition to materials of the above type, a liquid carrier.

Various other materials may be present as coatings or to otherwise modify the physical
form of the dosage unit. For instance, tablets, pills, or capsules may be coated with
shellac, sugar or both. A syrup or elixir may contain the active compound, sucrose as a
sweetening agent, methyl and propylparabens as preservatives, a dye and flavouring such
as cherry or orange flavour. Of course, any material used in preparing any dosage unit
form should be pharmaceutically pure and substantially non-toxic in the amounts
employed. In addition, the active compound(s) may be incorporated into sustained-release
preparations and formulations, including those that allow specific delivery of the active
peptide to specific regions of the gut.

Aqueous solutions suitable for oral use can be prepared by dissolving the active
component in water and adding suitable colorants, flavours, stabilising and thickening
agents, as desired.
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Et OAc: ethyl acetate Me: nmethyl MeOH nethyl al coho
M5: mass spectronmetry NMR nucl ear nagnetic resonance

wokoospbisny | HPLC. hi gh perfornmance |liquid PCT/AU2004/001830

chromat ography TEA: triethylam ne TFA: Trifl uoroacetic
acid TFFH: Fluoro-N, N, N', N'-tetranet hyl f or mam di ni um
hexaf i uor ophosphate THF: tetrahydrofuran TsC : Tosyl
chloride TsOH Tol uenesul phoniyg -aci d The invention

al so pertains to therapeutic conpositions containing
at | east one conpound of formula | including

har maceuti cal acceptable salts or prodrugs. The . .
g%ﬁ%% iStlsneﬁgoaaSawagfet Re ol gfie &7 V6 ﬁﬁa%?bmgﬁseréméhe finely divided
ativp oomgendmhin wateawith-wscoad matetialy segh dsmatwslpasynithptic gums, resins,

B&Kylc%ﬂﬁlhs@%oc\i{hfnac,?a%o%aznﬁfhy%hﬁlo_s@,_9)@ BtHer elknd®n suspending agents.
Respi Gam or Synagis. The conpositions may further

contain or_be adm nistered in conpination wth other

Rhangacausicalie sacoegishle ossrions awkoridslugnfes inglydy gy fagd all solvents,

?lxpaﬂﬁbﬂ_lﬁe_ﬁtiai,-dqafih@nmtibacyer'rmbd:nd amtifitngal apents, dsotonic and absorption

%@%@ﬁ dnkPihd the 1ikB! TREeck BPsch%ééﬂ@aﬁchQ%efnPsr 154 pRArhfABeutical active
a

an actlve 1 ngredjent th convention carr. ens d .
aipepesa it well KRt e | PreriR et ol A9 s il i or agent is
inhempatitle evith ths eftive ingregisniiluse ithergpl Bh thentherpeitice compositions is
tasmplbeal  Supplnentavy tdetué ingedientsacan etsd) be sincorporated into the
compositions.

Also included are solid form preparations that are intended to be converted, shortly before
use, to liquid form preparations for oral administration. Such liquid forms include
solutions, suspensions, and emulsions. These preparations may contain, in addition to the
active component, colorants, flavours, stabilisers, buffers, artificial and natural sweeteners,
dispersants, thickeners, solubilising agents, and the like.

For topical administration to the epidermis the compounds according to the invention may
be formulated as ointments, creams or lotions, or as a transdermal patch. Ointments and
creams may, for example, be formulated with an aqueous or oily base with the addition of
suitable thickening and/or gelling agents. Lotions may be formulated with an aqueous or
oily base and will in general also contain one or more emulsifying agents, stabilising
agents, dispersing agents, suspending agents, thickening agents, or colouring agents.

Formulations suitable for topical administration in the mouth include lozenges comprising
active agent in a flavoured base, usually sucrose and acacia or tragacanth; pastilles
comprising the active ingredient in an inert base such as gelatin and glycerin or sucrose
and acacia; and mouthwashes comprising the active ingredient in a suitable liquid carrier.

Solutions or suspensions are applied directly to the nasal cavity by conventional means,
for example with a dropper, pipette or spray. The formulations may be provided in single
or multidose form. In the latter case of a dropper or pipette, this may be achieved by the
patient administering an appropriate, predetermined volume of the solution or suspension.
In the case of a spray, this may be achieved for example by means of a metering atomising
spray pump. To improve nasal delivery and retention the compounds according to the
invention may be encapsulated with cyclodextrins, or formulated with other agents
expected to enhance delivery and retention in the nasal mucosa.
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surrounded by the encapsulation carrier. As will be
readi ly appreciated by those skilled in the art, the

WO ob50615313 admi ni strati on and the nature of thePCT/AU2004/001830

pharmaceutically acceptable carrier will depend on the
nature of the condition and the animal to be treated.
It is believed that the choice of a particular carrier
or delivery system and route gf. adm nistration could
be readily determ ned by a person skilled in the art.
In the preparation of any fornmul ation cont ai ning the

éérrpounds careshould be taken to. e 1z hzﬁ; t he
i aficay 10 Fe ESRFIORIRY BY AfEsts 6 by {faeans of an aerosol
ﬁlrxm@mnamwhtdlnethe n¢tevedngnedigntis ipsovadddeintagpressadbed pask with a suitable

plopBlIfft sueh i N2 WhidefiorB&irbéh ¢E€BTY Qe @xarhples Qﬁﬁlorodlﬂuoromethane
frg:}\;goggﬁ%o%gﬁlgﬁlahé o%ych?o%o%%gﬁﬁosrgétﬁ ﬁe cﬁ%ﬁﬁ gfot)(lc; r other suitable gas.
dhe agroeol mAYCeAVEREBNE alsa CPHAIN GW&F@@N guchyfs 1%&% Tdye dose of drug

agyibeicentraidddy mbuision cflaandteteb@alsech t hat the conpound
reaches its site of action. The pharnaceuti caI

farnu atl ons 4 ncl ud tho bl
?\itﬁ"%fg‘rly(’tﬁ agye H}%% digths 835, EProbiRa aRE Sotib it Sepovder, fo
sxample apeadyr m@gg ‘ghgmompo g ahtgb! e(pqy\ﬁeg Wgsuch as lactose, starch,
statchadeseativas , sushbasc biydrggpopaintethylt calidoseusahd polyvinylpyrrolidone

gigW’ P EbERhieally Ql'ie loﬁwgef f&fﬁ@r%’lltf%ﬁh% é?rm the nasal cav1ty The powder

at | 1 on

m-'ni.Strati
EoRPasiRRER B pf%%sntsé Bk fposmorailan Pianie B cetien O fartridges of
a.gf, @elatigLon bflblt% peoks fmmalwlmh thesoiwdg e riayi bstadatinisisrask bypypeans of an
irMamRkrati on or insufflation. The conpounds of the
i nvention, toget her with a conventional adjuvant,

arrier, di | uen thus be placed into the f
B Eosmagsiode apeedad i ABERET OIS e deptirelig dgioh inciaill intranasl
fdrerudasions,athe compewach wilb genarally bavecarpinal} gdrtivde sige ifersgxample of the
Sic&éh ofS té 2O ELSHN br fdsh.| R @f}i&&iﬂl@&ze lﬁfay'BequtadﬁedSblﬁ theass known in
mul si ons, elixirs, or

ihaps %;&Pmﬂés@e&?ctrﬁﬁ?aﬁegsane all for oral use, in

the form of suppositories for rectal adm nistration;
&henndeshed, ffommlationstadaptbd td giyve ststdihed mddast bHHie dctive ingredient may
Bacgpigedl (including subcutaneous) use.

The pharmaceutical preparations are preferably in unit dosage forms. In such form, the
preparation is subdivided into unit doses containing appropriate quantities of the active
component. The unit dosage form can be a packaged preparation, the package containing
discrete quantities of preparation, such as packeted tablets, capsules, and powders in vials
or ampoules. Also, the unit dosage form can be a capsule, tablet, cachet, or lozenge itself,
or it can be the appropriate number of any of these in packaged form.

It is especially advantageous to formulate parenteral compositions in dosage unit form for
ease of administration and uniformity of dosage. Dosage unit form as used herein refers to
physically discrete units suited as unitary dosages for the subjects to be treated; each unit
containing a predetermined quantity of active material calculated to produce the desired
therapeutic effect in association with the required pharmaceutical carrier.  The
specification for the novel dosage unit forms of the invention are dictated by and directly
dependent on (a) the unique characteristics of the active material and the particular
therapeutic effect to be achieved, and (b) the limitations inherent in the art of
compounding such an active material for the treatment of disease in living subjects having
a diseased condition in which bodily health is impaired as herein disclosed in detail.
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Such pharmaceutical conpositions and unit dosage forns
t hereof nmay conprise conventional ingredients in

w@ovseetsidnal proportions, with or w thout addpeT/ani04/001830

active conpounds or principles, and such unit dosage
forms may contain any suitable effective anmount of the
active ingredient comensurate with the intended daily
dosage range to be enpl oyed. -Bgr.nul ati ons cont ai ni ng
ten (10) mlligrans of active ingredient or, nore
broadly, 0.1 to one hundred (100) mlligrans, per

tabl et, are accordingly suitable representative unit
dosage fornms. The conpounds of the present invention
Thminyentiaralsy iweludessthie campoyidgdn therabsenee Of carisr Whgkg the compounds
fahienhiededagelesage forns. It will be obvious to those
skilled in the art that the follow ng dosage forms may

onprise, as the nent i the n
B Presroardsmeornd ot rimiy Tagmam it eiabe By iRast gop about 10
g ta 2000w dof, dapending entthoactivityrofghepempaipd and the disease to be
péaédqraceuti cal conpositions fromthe conpounds of the
present invention, pharmaceutically accept abl e
carrjiers can be |ther solid or, Ji lidf
balsr & BRYIsHC ord MpeiRtal d Htlﬁ%?r , ﬁﬂ%?qt% or “capsules for oral
ahpsmistration eathetids fos ippoendus radnnnlsfaatd)ncaresﬂwrmdbtred compositions.
grgnul es. A sol |hd carrier can be one or nore
subst an ich may al so act as diluents, flavourin
X“?ha,%§§¥%%lllsers | ubricants, suspendin ents, )
T ABGR §peq5rae\§@rpmoston either aBrakeriAvange %Jgéo g%ﬁ%t@o or AM 300
SfecROBMERE. alSpeldtﬁlt wog wedrded ah ADClpodeteetonet GB;0BY o1 é-DMSO using

t}%el‘@?ﬁﬁﬂeslo da‘liez% £ Pdtbdntd)abhbfidal siRftsaxd Harp%rtM "oh the 8 scale in

I ne d act

S5 i Sl IS e IR SBhvenl el 2 kS L tipici:
teégdesk at (dovbled) bgtripdgihcy (apartef) mu(mampéetb%bme@ﬁXé $ dwepd). Mass
él qEST) Weret Reosled aim@brsa Mcdﬁﬁass Rlatfoire QMfder Binnigan LCQ

i?e teé‘t (ﬁﬁ&éxre Ll‘ziﬁé s er%rIﬁéd b£80168um silica gel 60
e\APrfc G Ynggﬂ&l?q} B%ﬁ%é@@”e SR st S0 i, Waters
717 Autosampler and a Waters 490E UV detector. Preparatlve HPLC was carried out
using a GllSOl’l 322 pump with a Gilson 215 liquid handler and a HP1100 PDA detector.
Both HPLC systems employed Phenomonex C8(2) columns using either acetonitrile or

acetonitrile containing 0.06% TFA in water or water containing 0.1% TFA.

Method A

One equivalent of an appropriate keto-acid of formula II, is reacted with approximately 3
equivalents of an appropriate diamine of the general formula HyN-B-C-NH,. The mixture
is heated under reflux in an inert solvent, such as toluene or xylene, with a Dean-Stark
apparatus for 3-10 h. A catalyst, such as an acid tosylate, can be used. After this time the
reaction is allowed to cool and the product filtered and recrystallised from an appropriate
solvent. If no precipitate forms the solvent is evaporated in-vacuo and the residue
recrystallised or purified using flash chromatography or preparative HPLC.

Compound 1

Compound 1 was prepared using Method A employing 2-(4-chlorobenzoyl)benzoic acid
cl

A
® J

g}
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talc, sugar, |actose, pectin, dextrin, starch,
gel atin, tragacanth, nethylcellul ose, sodium

we anobosysnet hyl cel | ul ose, a | ow nmelting wax, COPOGEAU2004/001830

butter, and the like. The term "preparation” is
intended to include the fornmulation of the active
conpound wth encapsul ating nmaterial as carrier

provi ding a capsule in which_t)ge active conponent,
with or without carriers, is surrounded by a carrier,
which is thus in association with it. Simlarly,
cachets %?d lozenges are included. Tablets, powders,
%gb% lgne digmi®s  cachets, and | ozenges can be used as
solid forns suitable for oral administration. For

m MI(B@)MHEPQBGIQYS B85 (65, 119 el BId6YmwERE]), 316¢+8.685(m, 1H), 3.76-
f??‘g@t g O‘7 96 £974 8¢5 9, IRER3, RYhd o), 782(d,7 8.8

CtIV conponé i's di spersed

23303 @8?h k as by stirring. The nolten
Mﬁhn@éﬁ6u£wﬁ%klure i s then poured i nto conveni ent
sized nmoulds, allowed to cool, and thereby to

ol i dif Formul ations suitable for vagi na

g%%@%@%i%ation may be presented as pessaries, tanpons,
creanms, gels, pastes, foans or sprays containing in
addition to the active imgredient such carriers as are

known in the art to be apppopriate. Liquid form
preparations include sol ut By suspensi ons, and

enmul si ons, for exanpl e, ter-propyl ene
paf enteral injection
ated as solutions in

gl ycol solutions. For exg
liquid preparations can

aqueous pol yet hyl ene glycol” s ution. Sterile liquid

form conposi tions include ster?le sol utions,

Sum}pemsd Qnwas preparsd anig MethodsA afinoin e2- (4eclllsrobé'inmyh)bemzoé;: acid and

QQ£5ﬁhﬁgk)gﬂ? be di ssol ved or suspended in a
phar nace tlca 'y acceptable carrier, such as sterile

%gter sterile on&gnlc solvent or a m xture

NMBn(309MHz% (D EleXd didnly62 Gmi RED.pf-8&8/90 (:valéﬂs Z&H -3.13 (m, 2H),
7Ry -4.60S(nRe H)p VrmL’BISEGnI OH),0a3 BABEr (@, 220171318514 A(inp2H), 7.48-7.56
g ?H) Bygol g@ | O, for exanple bolus injection or

nyf&ﬁﬂﬁfﬁ S|on) and

Compound 7

Compound 7 was prepared using Method A from 2-(4-chlorobenzoyl)benzoic acid and
1,4-diaminobutane.

'H NMR (300MHz, CDClz) § 1.13-1.32 (m, 2H), 1.33-1.57 (m, 2H), 2.15-2.44 (m, 2H),
2.73-2.90 (m, 1H), 3.32-3.49 (m, 1H), 7.10-7.20 (m, 1H), 7.21-7.34 (m, 4H), 7.35-7.49
(m, 2H), 7.60-7.71 (m, 1H).

MS m/z ((M+H"] 313
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may be presented in unit dose formin anpoul es,
pre-filled syringes, small volune infusion or in

woredosiedaxse contai ners with an added preservat PUEAUTI0€/001830

conpositions may take such forns as suspensions,
solutions, or enmulsions in oily or aqueous vehicles,
and may contain fornul ati on agents such as suspendi ng,
stabilising and/or dispersings3ggents. Alternatively,
the active ingredient my be in powder forn1 obt ai ned
by aseptic isolationof sterile solid or
%fphlllsatlon fron1so|ut|on for c nst% ion Wt

45€

mgthods fmiosmang eqmpaiinds pf & Rethese JesSribed in US
H658)629, watkovRka Thdic etutl, ¢.a0rgf Ghﬂtn 967 32 218064184 and Houlihan, W.J.,

snjies bl eHéae 1o7s;l18degsigyil e injectable solutions or
di spersi ons, and sterile powders for the

ext enpor aneous preparation of sterile injectable
had Bns. They shoul d- be stable under the conditions
of nanufacture and storage and nay be preserved

7he gﬁltvgﬁﬁfs%tdu@% ﬁﬂetth %nﬁﬁ@&ﬁﬂig?@?drﬁn&e Aed éd?i%d% one equivalent of
gqpilpqugg q%:fopﬂn@ Z[ nnfg]aF azg) Iag.f éirc;hl%éde gﬁ rog-beﬁag}/lgtmg agent, is

ddstedito theimixéure @nd theaeaddiop G ¥ bep the reaction is complete
theveqetibA s YgenoBed Mtk Wémdlthapmdﬁaodimcted into EtOAc. The EtOAc is
SSRNehHE Qb R RO %hﬁt%ﬁ BHal, 21929 ARSI PR NayCOs gy water
exc If or 3% e an a 3 tine in d
a2fLhear Jphe 5%% risf NG 03 ipe Sqlygad gy n vacuo an
thytsreﬂdm itleer rcoystalhizsidyor peidied dypllashi theorpﬂoglap eysipg B{OAc/hexanes
Islggaraﬁtmﬁpg@d i ncl ude carboxylic acid buffers for
exanpl e acetate, citrate, lactate and succinate. A
varieté of antioxidants are avail able for such
(!

i ons including phenolic conmpounds such as BHT
or vitam n E, reducing agents such as nethi oni ne or

oMb Eaﬁlbﬁen%ﬂhgﬁf)ﬁjo {418 lcaipboendsercoraslaBNTid reablt® with one equivalent

glg‘ilha tap%rﬁpg?te &ng gﬁosr?c{é 1rq§<_gieﬁe aI ?io%hf%r h g Cﬁ“ﬁ@ {e%ctlon is then allowed

teo Avd nandothsl Prognetetitiergd a@érr@w@ﬁtagvg@ é%?é“faé}r appsgpriate solvent. If no
preoipiatedis , foanetl theyreaciivnais rpurified usingnfidsh, chaametography or preparative
gFﬁ@pol pol yol (for exanple, glycerol, propylene

ycol and liquid

Method D

N-alkylated diamines may be prepared according to the procedure outlined in Kruse L.I,
et. al, J. Med. Chem. 1990, 33, 781-789.

Appropriate keto-acid (2 equivalents) and N-substituted diamine(l equivalent) in
chlorobenzene, toluene or xylene are placed in a flask equipped with a stirrer and Dean-
Stark water separator. The mixture is refluxed until no further water is seen to separate (1-
8h) after which time the solvent is then distilled off and the residue cooled. The residue is
purified using flash chromatography or preparative HPLC.

Method E

One equivalent of the appropriate compound of formula III is reacted with one equivalent
of the appropriate isocyanate or isothiocyanate in THF or xylene at a temperature ranging
from 20-120°C for 1-24h. The reaction is then allowed to cool and the product filtered,
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pol yet hyl ene glycol, and the like), suitable m xtures
thereof, and vegetable oils. The proper fluidity can

wheoosaerstai ned, for exanple, by the use of a CPEI/ANZ04/001830

such as lecithin, by the maintenance of the required
particle size in the case of dispersion and by the use
of surfactants. The prevention of the action of

m croorgani sms can be brought 3ahout where necessary by
the inclusion of various antibacterial and antifungal
agents, for exanple, parabens, chlorobutanol, phenol,

sor bi, c Cld osal and th many .cases

Wesnesl ipd groristal e SRt oLt IF pl BRGGEES Vas formed the
reactivnavastpprified using dlaplh ehromatpgraphyor peswarntive B/ de.
Preferably, the fornulation for injection will be

isotonic with blood. Prol onged absorption of the

Compotrgibl?e conpositions can be brought about by the

use in the conpositionsciQf a ent s elﬁylng absor pti on,

for exanple, alum nium ng Q3 2 and gel atin.
Phar maceutical forns sui e for |njectable use may
' route including

be delivered by any app 2

i ntravenous, intranuscu |n acerebral ,

i ntrathecal, epidural i on or infusion. Sterile

i njectable solutions are prepared by incorporating the
active conpounds in the required anount in the

EBlRo 1,53 tkfes dbink Y0 € LBUIERBRRTE ORI ftfporobenzoyt

¢hjorfidd.t ered sterilization. General |y, dispersions are
prepared by |ncorporat|ng the various sterilised

| efcl )“3 9.23.$3£1h! )/ejwszb%z ,alfn), 3.91-4.03 (m, 1H),

can S a

R R ST R N
242 émoRH$t7e.‘r4| -7.65 (ondE),S . §407.90 m, pilbB0a8.06 fmolHyt eri | e

MY &t &7 @veot'ytions, preferred methods of preparation

are vacuum drying or freeze-drying of a previously

sterile- flltered sol ution of the active ingredient
0 ddi ti onal desired ingredients. Wen the

active |ngred|ents are sﬁitabby protect ed they may be
orally adm ni stered, for

O .

o]

Compound 13 was prepared using Method C using Compound 1 and benzoy! chloride.

'H NMR (300MHz, CDCl3) § 3.21-3.31 (m, 1H), 3.72-3.79 (m, 1H), 3.91-4.00 (m, 1H),
4.26-4.33 (m, 1H), 7.20 (d, J 8.8 Hz, 2H), 7.34 (d, J 8.8 Hz, 2H), 7.38-7.48 (m, 5H), 7.56-
7.61 (m, 2H), 7.85-7.88 (m, 1H), 8.04-8.07 (m, 1H).

MS m/z 389 ((M+H"]
Cl
& N@‘
Co)
(0]

Compound 23
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exanple, with an inert diluent or with an assim | able
edible carrier, or it nmay be enclosed in hard or soft

wGah@sleged ati n capsule, or it may be conpresseRPCT/AUZ004/001830

tablets, or it may be incorporated directly with the

food of the diet. For oral therapeutic adm nistration,
the active conpound nay be incorporated with

exci pients and used in the fargpof ingestible tablets,
buccal tablets, troches, capsules, elixirs,

suspensi ons, syrups, wafers, and the |ike. Such
conpositions and preparations preferably contain at

| east 1% by wei ght of active conpound. The percent age )
Gebmphend: 3hpasiprépores weing pleshed B froms2-(rghlowstbenznylpenzoic acid and
Nebenayli i 1andisiie.conveni ent |y be between about 5 to
about 80% of the weight of the unit. The anmount of

ctive campaound. in ther tical ful _co sitjon

TG GOBE @il SHEr @ ookl dPoLtge-1a . B 542 (@ Tu
bMiai 1) 3.83+96 ah) Hily,7.04-0.60dm, 1p0)) 7.37-738peny| &), A13@-7.46 (m, 1H),
1 186-7.73%@n, 70y, 28$7.800@,aiH), t he conponents as |isted
g/geef(iﬁ# +? gnder such "as gum acacia, corn starch

l&eﬁ rH 8 ci pients such as dical ci um phosphate; a
di sintegrating agent such as corn starch, potato
Svapotmd 24 ginic acid and the like; a lubricant such as

magnesi um st earate; and a sweet eni-Rg_agent such a
sucrose, |l actose or sacchgfin nma added or a
flavouring agent such as pepper/m n&= oil of

W ntergreen, or cherry flavo . When the dosage

unit formis a capsule, | 1 rggntain, in addition to
materials of the above t g liquid carrier. Various

other materials may be presentl as coatings or to

ot herwi se nodify the physi cal Yormof the dosage unit.

For instance, tablets, pills, or capsules may be

Coaipethd\24 washetpared usingMethod Dofrbm 2\bsiyzoyibearoielacil and N-benzyl
%leﬁ@&&ﬁir{%.the active conpound, sucrose as a

sweet eni ng agent, nethyl and propyl parabens as

preservatives, a dYe and fl avouring such as cherr§ or

YR (30808, CRELY 512 82 (dahp Idzedith 3486k2] (m, 3H), 3.44 (d, Jas
PEERAVH))G.8403/99 g8 48D, WOV17.13 (m, 1H), 7.18-7.44 (m, 10H), 7.73-7.81 (m, 2H),

7.82-7.87 (m, 1H).
oA
Cr
(o]

MS m/z ((M+H'] 341
Compound 25 was prepared using Method D from 2-(4-toluoyl)benzoic acid and N-benzyl
ethylenediamine.

Compound 25

'H NMR (300MHz, CDCl3) & 2.36 (s, 3H), 3.00 (d, Jap 13Hz, 1H), 3.11-3.29 (m, 3H),
3.45 (d, Jap 13Hz, 1H), 3.86-3.98 (m, 1H), 7.08-7.14 (m, 1H), 7.15-7.21 (m, 2H), 7.22-
7.44 (m, 7H), 7.63-7.69 (m, 2H), 7.81-7.86 (m, 1H).

MS m/z ((M+H'] 355
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form shoul d be pharmaceutically pure and substantially
non-toxic in the anounts enployed. In addition, the

wa@ewswerseonmpound(s) nay be incorporated i nto PCT/AU2004/001830

sust ai ned-rel ease preparations and fornul ati ons,
i ncluding those that allow specific delivery of the
active peptide to specific regions of the gut. Agueous
solutions suitable for oral usgg-can be prepared by
di ssol ving the active conponent in water and addi ng
sui table colorants, flavours, stabilising and
t hi ckeni ng agents, as desired. AQueous suspensi ons
suitable for oral use can be made by dispersing the

i ded active conponent in water with viscous
material, such as natural or synthetic guns, resins,

éﬁ‘rﬁ‘gé{m %%Pﬁ&ghﬁ n ent ?Mnﬁge% rl?g(%:ng%t fcglr 'y
OBEIASY QP %%?P?‘ﬁaéicga‘glrﬁ Fr%‘o‘? 118t s i ncl ude any and

all solvents, dispersion nedia, coatings,

ﬁqwmtqsem vl ,ADCBNY 3.ungals (agerhs3. 643@1%qmm76-3.83 (m, 1H),
2hsaRy 1, (gﬁig?z ﬁ?rtﬁﬁf@r f?ﬁﬁaﬁ@ﬁ sh&.6110E 345791 (4d,71.8,0.6

H@b@ibnces is mell known |n the art. Except in so far
B ary([dBijen8édnal nmedi a or agent is inconpatible
with the active ingredient, use thereof in the

her ape £ conmpositions is contenpl at ed.
g@%%?@%ﬁﬁiary active ingredients can also be
i ncorporated into the conpositions. Also included are
Somipduid1 07 waepapatd osisg Metliodah eniphtyenglé-dbromo-ié-

SNBMBEL RS o)b&%'iéécyd bef Qh@AehtS@amtse, | i quid form

preparations for oral adm nistration. Such Ilqwd

forms include sol utions, suspensions, and emnul
THDIRNBOD Mz, IASI3ed 3.4 brde 24 (. 2H, 2603603, tlé’l)t %86 -3.82 (m, 1H),
Act] M?J SGTHQFIH)W 38 Udrs, 9,6 HEaNOuT7$9-B6@m,| 4Her s,

gfg !;F gial and natural sweeteners,
sper tg thi ckeners, solubilising agents, and the

l'ike. For topical adm nistration to the epiderm s the
MrethodFds according to the invention nmay

Two equivalents of boronic acid or ester, five equivalents of Na;COj3 and palladium on
charcoal (catalytic) or 0.1 equivalents of [PdCly(dppf)] (dichloro[1,1'-bis
(diphenylphosphino) ferrocene]palladium (II) dichloromethane adduct) are added to the
appropriate bromo-substituted compound of formula III in DME/H20 (93:7). The
reaction is heated to 50°C for 1-4h. The reaction is then cooled, filtered and evaporated in
vacuo to give a solid or oily residue. The residue is then either recrystallised or purified by
flash chromatography using EtOAc/hexanes or by preparative HPLC.

Method G

Three equivalents of boronic acid or ester, six equivalents of K2COs and 0.3 equivalents of
tetrakis(tripheynylphosphine)palladium are added to the appropriate bromo-substituted
compound of formula III in toluene. The reaction is heated to 100°C for 1-24h. The
reaction is then quenched with CH,Cl, and washed with water. The CH,Cl, layer was
dried (NaySO,) and evaporated in vacuo to give a solid or oily residue. The residue is then
either recrystallised or purified by flash chromatography using EtOAc/hexanes or by
preparative HPLC.
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be formul ated as ointnents, creans or |lotions, or as a
transdermal patch. O ntnents and creans may, for

we2@spbs13 be fornul ated with an aqueous or oi | BCTAB2004/001830

with the addition of suitable thickening and/or
gelling agents. Lotions may be fornulated with an
aqueous or oily base and will in general also contain
one or nore emul sifying agent-g4-stabilising agents,
di spersi ng agents, suspendi ng agents, thickening
agents, or colouring agents. Fornul ations suitable for
@@ﬁ%ﬁﬁé:adninistration in the nouth include | ozenges
ing active agent in a flavoured base, usually
sucrose and acacia or tragacanth; pastilles conprising

Tieackt EhlvEdd oigirdstidgdd od iBoddandtaer isothéganate (2.2¢q) dehdletl directly for
RGO 8o ufh iR BEHARE Eam ) RE a6 to %%Ghﬁﬁ%ﬁto 5%0 priate
TPASEPR {

S M 6 o dhardion ol i |€e stirred

arol allowed 4 slarm 4w raopm twrlpmﬁurerfon lzm'abenﬁaﬁ afterowhigk simsi the starting
WhfeHalthad bROPEdnsuide @ The reattiGiPis dubsedtientfyatiid dadvith Rateiaid

@%@@&%%ﬂ?@ﬁ ! zﬁ)ﬁg I'I%e %Bmggleh Cﬁ—%ﬁz é)&fa S a&@ ﬁfedlvg{ B NaOH

Breanhl e ,{{Cla(sﬁ) hpglg%garsg lcalﬁfﬁfig‘ﬁﬁ t aé;ld was is omlttedy and in the

@ise dBa@dinipnathctsche hmmvasme osotted. i kor nentralus fhesis ipordluctsrthe crude
%LHR rQ&ed@né&E@Dﬁ b ts'ﬁh%lg"ﬂw cHRbREAICLEY, &:@facemanPpRsence of a

%%Werewg@& LR ﬂ‘éextir e
Ade¥Piang thepsol vrat pvﬁp@rﬁtwﬁ #gyo-heh “e?rél%ﬁm at:fé @repiubpequently

puttficadnxfldsh hrongato graphiyulsiigealE 10 A b Hek ey sohgan system.
expected to enhance delivery and retention in the

asal f sa. Adm ni stration to the respiratory tract
Qﬁ@aﬁﬂg—@e achi eved by means of an aer osol
formulation in which the active ingredient is provided
CBm@oﬂ{cEBZOJ\W&SS@GpﬁG@ tising Metltodsit Einplalyingnsoppeiuhd 107 and h

uorocarbon (CFC) for exanple
@%lﬁ b%?(logégl 1lijor onet hane, trichlorofl uoronethane, or

di chl or ot et raf | uor oet hane, carbon di oxi de, or other

SHINMBI @06 AHz, THRCET 3.09-376y(116 SR ehp&13t 13| 1D, 3.86-3.89 (m, 1H),

?QBt(@' nga ¥ TZEBCV §4le $L8371HQS2H)?C7I3@W 05 (M3 a65-11 (m, 3H), 7.82
r{av 6bﬁ Qﬁ;ﬁtrol ed by provision of a netered

MS m/z ([M+H]+) 375

Compound 132

Compound 132 was prepared using Method G employing compound 107 and n-
butylboronic acid.

1H NMR (300 MHz, CDCI3):  0.89 (t, J 7.5 Hz, 3H), 1.23-1.37 (m, 3H), 1.48-1.56 (m,
2H), 2.59 (t, J 7.8 Hz, 2H), 3.12-3.26 (m, 2H), 3.62-3.69 (m, 1H), 3.83-3.78 (m, 1H), 7.26-
7.35 (m, 3H), 7.62-7.69 (m, 3H).

MS m/z ([M+H]+) 341

Method I
A mixture of an appropriate carboxylic acid (3eq) and TFFH (3.3eq) was suspended in

anhydrous DMF (0.25M) and DIEA (3.3eq) under nitrogen. The mixture was heated at
45°C for 30min. This solution was added to the appropriate compound of Formula IIT
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Alternatively the active ingredients may be provided
in the formof a dry powder, for exanple a powder m x

w@booshelseompound i n a suitabl e powder base sSucPCEHAU2004/001830

| act ose, starch, starch derivatives such as

hydr oxypr opyl net hyl cel | ul ose and pol yvi nyl pyrrol i done
(PVP). Conveniently the powder carrier will forma gel
in the nasal cavity. The powde35 conposition may be
presented in unit dose formfor exanple in capsules or
cartridges of, e.g., gelatin, or blister packs from

ich the.powd 1 i d f
st 5. AL 0 a0 N B Al o
tooa 1 0L telespandadibiitsd with GH2Clor@mbiai Age iorganigpliage was washed with 10%
tiofieratiatReily, sdthNaHOM Y Emi) indgenporitddytohdyeess. ST fesidue was
Pnalriﬁécf:{)f fﬁ‘slf Woﬁ{a%cf%w &e?fsilch,eus‘?ﬁ 9.r4%)fme%l'éatn‘3g@3ﬁ2C12 £ eluent, to

rons” or, Iess particle size na obtarne
HVﬁWEQﬁge%ﬁ@WHOQH’the art, for exanple bz

m croni sati on. Wien desired, fornulations adapted to
MaBosYSt ai ned rel ease of the active ingredient may be
enpl oyed. The pharnaceuti cal preparations are

referably i it, d f .o f th
Bhisgneiaed bian adapiatian of Qedmr o asripedBE GoPRshiGi hihe-Org. Chem,
apes, @py 1 40e1 a0 Y Hypdrogdn pdrexide (10eq) wosrpddedrtp a sphuion of either an
Hﬂ'n{)plgaﬁé ?gﬁl gi@ﬂécifrbﬂP ¥ ?goﬁﬁhﬁ@lﬁmlpﬂ@@ﬁ?ﬁ trivkorfeAfim 2.5mol% in
i r r , :
ERL Rt O A A ) P P R v e
ovemight plteipybishetime Ahe; Brixtupre Wah AHuigd Jugs Wagir Andatirrsd far a further
caminsl eAftdrabiseime tha@iCl, was sepzmuglearndt the hiyeons layer extracted further
?xgtrht@ﬁ C?E’ ?%)Qgr"ﬂhgtgﬁgﬁlﬂ{@%g(\c/rgﬁﬁ gv’éi/e &lflec{ at}ﬁlstﬁo ?'sé‘llva%céﬂrﬁt S&lted in-vacuo
Ry L T N —

ofquitdéi ni stration and unifornmity of dosage. Dosage
unit formas used herein refers to physically discrete
units suited as unitary dosages for the subjects to be

treated; each unit
Metho ?{

An appropriate substrate of Formula I, wherein R, = 6-fluoronicotinoyl or 6-
chloronicotinoyl, was produced using Method H. To this substrate was added an excess of
an appropriate amine. In a suitable solvent, such as THF or ethanol, the mixture was
heated in a sealed vessel to approximately 150°C for 1-5 h (or 60°C for 72h in the case
where the nucleophile was hydrazine). After this time the solvent was evaporated and the
residue purified using flash chromatography or preparative HPLC.

Method L

A suitable phenolic compound of formula IIT was acylated according to Method H. Ester
hydrolysis was then effected by dissolving the product in a minimal volume of methanol
and treating with an excess of IM NaOH (aq) at ambient temperature. The reaction
mixture was then acidified, extracted with dichloromethane and purified by flash
chromatography to yield a phenolic compound of formula I.

If desired, conversion of this phenol to a phenyl ether was then performed using standard
techniques known in the industry such as those described in Vogel’s Textbook of Practical
Organic Chemistry by B. S. Furniss et al., Harlow, Longman Scientific & Technical, 1989
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containing a predeterm ned quantity of active materi al
cal cul ated to produce the desired therapeutic effect

WO poaseises ation with the required pharmaceut i CBECT/AU2004/001830

carrier. The specification for the novel dosage unit
forms of the invention are dictated by and directly
dependent on (a) the unique characteristics of the
active material and the partigagar therapeutic effect
to be achieved, and (b) the Iimtations inherent in
the art of conpounding such an active material for the

treat ment of .di sease in.li sub havi

o S50 B STBERS 08 it Che SR IpPREls WHHE LB afintpeqprified using
ﬁssm@nﬁoéﬁaﬁb}’ ospugpamaticeHBLL. The i nvention al so
i ncludes the conpounds in the absence of carrier where
bggl S&I{g)wds are in unit dosage form The amount of

rmula | adm nistgred may be in the range

from about 10 ng to 2000 ¢
activity of the conpoung the di sease to be
treated. Liquids or powq ' as
adm ni stration, tablets O ( or al
adm ni stration and |iquidg e1ious
adm ni stration are the preg ; onposi ti ons.
Experimental Data 1HWMR sbeftraQwere recorded on
ei ther a Bruker Avance\DgX 400, AC 200 or AM 300
spectronmeter. Spectra were recorded in CDCl 3, d
-acetone, CD3CD or d -DMSO using the si dual sol
Gemponrd 339 vre pepated frome ﬁb&éﬁygwwplgenaﬁel 4 ég%rtﬁ%hygrplmldazo [2,1-
h]isbmfdcﬂéadn& using dvitthopek. The ltetoahy(ippimjdazsisopdologe was bis-acylated

2 n }ﬁ‘ug b@ﬂib '&hld?ﬁl% atc@oﬁﬁ'n%' ﬂ)nMelﬁf‘od"HI Sﬂcp'tﬂecfe%thé phenolic ester

sokaal aphatby ot PRI BE dof ey roved i
m)elpeoap@t@mtrmlé@nd 261z e pogiond emddm tpjref Bjviy pield phenyl ether

CompbgAIRIoCQ Advant age spectroneter. Flash
chr omat ogr aphy was perforned on 40-63nmmsilica gel 60

ﬁﬁ@ﬁa&%ﬂtl\éﬁg A%S'?ﬁéaé §35 53-GBS, S¥1I5 89 @im, 4.09-4.27 (m,

2H), 5.12 (s, 2H), 7.08 (d, J 9.0 Hz, 2H), 7.17-7.26 (m, 2H), 7.30 (d, J 9.0 Hz, 2H), 7.61-
7.71 (m, 4H), 7.79-7.82 (m, 1H), 8.05-8.08 (m, 1H).

Method M

This method involves nucleophilic displacement of R, when it represents 2-haloethanoyl.
A solution or suspension of an appropriate compound of Formula I (R2=COCH2Br) (leq)
and an appropriate amine (3eq) were allow to stand at room temperature for 3 days. The
mixture was allowed to evaporate to dryness, the residue lyophilised from 30%
acetonitrile/water and the resultant crude product purified by preparative HPLC.

Method N

This method was used to prepare compound 153.

o
AN
| N
N~ ]
N
H

cl
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717 Autosanpler and a Waters 490E UV detector.
Preparative HPLC was carried out using a Glson 322

w@eop/ogisth a G 1 son 215 liquid handl er and a HRIT/AQEBDAN1830

detector. Both HPLC systens enpl oyed Phenononex C3(2)
colums using either acetonitrile or acetonitrile
containing 0.06% TFA in water or water containing 0.1%
TFA. Method A One equival ent ©37an appropriate
keto-acid of fornula Il, is reacted with approximtely
3 equivalents of an appropriate diam ne of the general
formula H2N-B-C-NH2. The mixture is heated under

refI ux In%}ﬂ inert solvent, such as tal ug\ne or xyl ene L
PN R S (T e ) 88mokk Arassaddsd o o shrred guspensian of 3,4-pyridine
snigidride (43 lawl)irt oklptabenzene aii. 2be auBAdio Afvieean tokargetsun;mnsion and

h&@ed f%)aPItOPQrfof Sh.at He%&%& Qvas R8bleARHd B&%ﬁﬂfﬂ%&l sed with water (21),

?ﬁtéfgﬁ reﬂp%( ﬂr %l etr a4 ng.? ﬁ'f)to?rﬁ’ghrll ogrhrg\gvg solid. The solid was
susppstedtiadvater (Padl) @n@ asifind “ﬂ@sl%é\l &Qﬂrsyh%tm (Bsemborhe resulting
poluiidn echs UHtengl, fdcakified by @HEE@T ajitty 28I HON.ePhe dtdcifitate formed was

Re{éd afﬁqmwgd Lo BRI z@ HRSiver £ %‘it@dsoﬁ%gggj\/bﬂﬁéj%atenal was

{P@cﬁé‘ lgf/ &ﬁ i{ @Q%ﬁ/ﬂe gn fg,]gered to yield 3-

o:so b@nzswiz)as‘qmsotm acid (¥p) 8s 68V114tﬁ15011¢-l) 3.76- 3.84
7.22-7.26 (m |H), 7.30 (d, J89Hz 2H)

14,8768, 8‘36% 8 (d 7 8% H2,881), 7.88 (dd, J
5& ﬁfgﬂ% quﬁj& i, 6° g{&i‘ F.[:p&a)s%l ) ppm.

2- (4-chl or obenzoyl ) benzoi ¢ acid and

3.(3-clil o trpRs P adficotinic acid (53g) and ethylene diamine (67.7ml) in xylenes
(1.81) were refluxed for 4h. The solution was filtered when hot and the filtrate evaporated
under reduced pressure to give a yellow solid (58g). This material was recrystallised from
ethanol to give Compound 153 as a white solid (46.4g).

'H.NMR (400MHz, CDCls) & 2.12 (bs, 1H, NH), 3.19 (m, 1H), 3.21 (m, 1H), 3.71 (m,
1H), 3.83 (m, 1H), 7.36 (d, J 8.8 Hz, 2H), 7.63 (d, J 8.8 Hz, 2H), 7.66 (dd, J 1.1, 4.9Hz,
1H), 8.64 (d, J 1.1 Hz, 1H), 8.79 (d, J 4.9 Hz, 1H) ppm. MS m/z ((M+H]") 286

The above described methods were used to make the compounds described in tables 1 to 3
below. All compounds depicted in the tables were obtained. The tables set out a
compound reference number, structure, observed mass (not calculated) and the method
used to make the compound (based on correspondingly varied starting materials). The
observed mass for the two compounds marked with * has not been included.



1H NVR (300MHz5 CDCI 3) d 1.48-1.62 (m 2H), 2.83-2.96
(ms IH), 2.97-3.13 (m 2H), 4.47-4.60 (m I1H),
wQ2@2051529 (m IH), 7.31-7.37 (m 2H), 7.38-7.BJT/ADP004/001830
2H), 7.48-7.56 (m 2H), 7.82-7.89 (m IH). M5 niz
([ MtH] 299 Conpound 7 Conpound 7 was prepared using
Met hod A from 2-(4-chl orobenzoyl ) benzoi c acid and
154-di am nobutane. 1H NMR (3gQMHz, CDA 3) d 1.13-1.32
(m 2H), 1.33-1.57 (m 2H), 2.15-2.44 (m 2H),
. 73- 2 90 (m IH) 3.32-3.49 (m IH), 7.10-7.20 (m

er:? (m ﬁi 7. 35- 9 (m 2H), 7.60-7.71
Tabj @CFB‘POWVQS Eor(r[q% ](Inmméte thods for form ng
conpounds of fornula Il are based on those described

In|US 4,058,529, Sulkowsk|j, T.S|, et. al, J. Og. i
Nohem 198fructgre 2180- >&%ﬂ&ﬁd HONG han, wWStrueture a) . |yigr|Mtd
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Met hod C One equival ent of the appropriate conmpound of
is reacted with one equival ent of the

fo

roula 111

wappsopsiat e acid chloride in xylene at 1200C POT/AU2004/001830

| -24h. The reaction is then all owed to cool

and t he

product filtered and recrystallised from an
If no precipitate is forned the
reaction is purified using-89ash chromat ography or

ap

preparative HPLC. Method D N-al kyl ated di am nes may be
prepared according to the procedure outlined in Kruse

propriate sol vent.

et —al 3. ved. T Cham dJ199, 3B, 781-7809. o
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1H NMR (300MHz5 CDAI 3) d 3.22-3.34 (m |H), 3.73-3.82
4.28-4.36 (m |H,

(m IH, 3.91-4.03 (m
W@ 205071518 (m 2H),
7.

7.

I'H),
7.17 (d,
8 Hz, 2H), 7.43- 7.52 (m 2H),
84-7.90 (m IH), 8.00-8.06 (m

J 7.8 Hz, 2H),

([ MtH+] Conpound 13 Conpound 13 was prepared using
Met hod C using Conpound 1 aq@- benzoyl
(300MHz, CDCA3) d 3.21-3.31 (m

IH), 3.91-4.00 (m IH),

I H),

426433(m
Hz,

chloride. 1H NMR

3.72-3.79 (m
IH), 7.20 (d, J

7. BGT/AU2004/001830
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M5 mlz ([M+H+] 341 Conmpound 25 Conpound 25 was
prepared using Method D from 2-(4-tol uoyl)benzoic acid

wWar@sMetsenzy |

d 2.36 (s, 3H), 3.00

3H),
7.08-7.14 (m IH), 7.15-7.21 (m 2H),

7H) ,
usi ng Method A enpl oyi ng 3-brono- (4-

3.45 (d, JAB 13

7.63-7.69 (m 2

(d,
HZ,

H),

et hyl enedi am ne.

JAB 13HZ,
IH), 3.86-3.98 (m IH)),

IH),

7.22- 7.44 (m

7-81-7.86 (m IH. MSmz
([ MHhH+] 355Conpound 106 Conpound 106 was prepared
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(catalytic) or 0.1 equival ents of

[ Pd] 2(dppf)] (dichloro[l,I"'-bis (di phenyl phosphi no)
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added to the appropriate brono-substituted conpound of
in DVE/ H2O (93:7).
| -4h. The reaction is then cool ed,

formula 111
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500C for

The reaction is heated

filtered and evaporated i n-ygacuo to give a solid or
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purity is inproved markedly by stirring the conbi ned

CH2Cl 2 extract

in the presence of a carbonate resin

W@ MRs@ershonat e ~3eq) for 0.5-12h. The CH2Cl 2 eRCT/AUR®4/001830
are dried (MgSC*) and the sol vent evaporated in-vacuo.
The crude products are subsequently purified by flash
chromat ogr aphy using a Et OAc/ Hexane sol vent system

Conmpound 120 Compound 120-4as prepared using Method F

enpl oyi ng conpound 107 and 4-tol yl boronic acid.
(300 VHz, CIKHS)

d 3.19-3.26 (m 2H),

| HNMVR
3.65-3.72 (m

) oaf"_&d ()7 23, JBJ.HZ ZH), /.d4m/
No(f, J 8Strddture2H), 7 n;f%ﬁm‘45 (TN03H), 7. GBructiide (m Mo | Mtd
3H), 7.82 (dd, J 8 1 6 Hz5 4H) | NS m.z ([ MeH] +) 375
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2H). 280 | A
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I BH),| 7.
( b A
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- (0—25M--and DI EA (3. 3eq) under
n trogen. The m xture¢ was heated at 450C for 30Qm
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to a 10rtube and diluted with CH2Cl 2 (2nlL). The
organi ¢ phase was washed with 10%citric acid (2nL),

W@ 2105/008HC q 3 (aq) (2nl) and evaporated to drReEAE2004/001830

The residue was purified by flash chromatography over
silica, using 0.4% nmethanol/CH 2C1 2 as eluent, to
isolate the desired product. Method J This nethod is
an adaptation of the nett¥h- descri bed by Coperet, C.
et al., J.Org. Chem, 1998, 63, 1740-1741. 30%

Hydr ogen peroxi de (10eq) was added to a sol ution of

ei ther an appropriate conpound of Fornmula |I or Fornul a
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A sui tabl e phenolic conpound of fornula Il was
acyl ated according to Method H Ester hydrol ysis was

wo b@s/oefsiect ed by di ssol ving the product in a PCTYADRI04/001830

vol ume of nethanol and treating with an excess of I M
NaOH (aq) at anbient tenperature. The reaction mxture
was then acidified, extracted with dichl oronmethane and
purified by flash chromi-ography to yield a phenolic

compound of forrmula I. If desired, conversion of this
phenol to a phenyl ether was then perforned using
Standard techniq €S {0y InThe T ndustry such af§, .
No. | thosStrdettaei bed i|myoY#|' sN¥ext book Stfuckurect i cal |p+n+ |Mtd
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and an appropriate amne (3eq) were allow to stand at

roomtenperature for 3 days. The m xture was all owed
WO 0008W6ex303 at e to dryness, the residue |yophiliBedAU2@A001830

30% acetonitrile/water and the resultant crude product

purified by preparative HPLC. Method N This nethod was

used to prepare conpound 153. pAl um nium chl ori de

(2.88npl) was added to a stigg.ed suspension of

3, 4-pyridine anhydride (1.31mol) in chlorobenzene

(1 21) at RT to g| ve an orange suspen3| on and heat ed
HUUL, | Ofl OII IIIC NTXTEr€ Was LUUI cu dll’u cal CI UI I y

N(ydrol ysetruetinbe wat er (,,"21 MtdheaNed t o r eStructurer | h, M’Zﬁ+ Mtd
Hteretd—whenr—hot—andar¢ed givie—a—brewr—soH-e- Th
sollid was Quspended in water|(3.51) and baspfied with
10% S Iutlon (350mM )| T
filte ~dified to pH = B.
Pr eci prt aye flor med was3gol er 355 | D
et hano Q1 t give a white
mat eri § s Ivec in|10
to|pH Zx and| fi
(441Chl oro- hpn7m/l\-|qrnir~1ti i
solfid. 1H HI\/R (400|\/Hz DMBO
J 8.6 Hz, 2H),
J 0.7 Hz, IH,
{H)| ppm 3-(45¢hlor
s d et hyl erégg 11 69| D
Faxed flor #h. c?'
‘ ndt Lttnate|ev
pssQre to give a yelll ow sol i
wag recrystariised fromefha
a V\hlteOsoI id (46. 49). 1H NVR
, 9 (m |H, 3.
, 7136](d, J
.66859d0, | J 1.1
38 407 | D
o]
373| D O N}
39 N 373, D
O K©\F
(L [
35 389 | D
() oe,
\© 40 N} 387| D
C' L
F




IH 5 8.64 (d, J 1.1 Hz,
ppm MS mz ([ MtH] +) 286 The above descri bed net hods
wowrns/oesexl t o make the conpounds descri bed i n PEABS001/001830

to 3 below All

| H)

8.79 (d,

J 4.9 Hz, IH

conmpounds depicted in the tables were

obt ai ned. The tables set out a compound reference

nunber,

structure,

observed mass (not cal cul ated) and

the nethod used to nake the carpound (based on
correspondingly varied starting materials). The
observed mass for the two conpounds narked wi th has

mot—heen—nctuded—TabteTt—Compgunds—of—Formota—t++ v
Nt er medi Btesdturé\o StrLf,’,’iﬁj Mtd( | ZANe |z VH HStrivkethrdlo M+t | Mtd
Struecture—Mt—H+—M-d—285—-27p2 A1—31t3A265252—N
251 286 10 286 265 AStructure iz miz MWME M 3@ No
$truct Ghe N@H+ B52 106 365 331 10 65 NH Br 331
MR Ss,
41 N] 469 | C 46 ND 401 | D
(L v ol
o F
0
cl [
OYC (L)
42 Nj 515/ C | | 47 N} 468 | D
L 2o
0 ¢ Br
P 0
e (L
43 N 423, D | | 48 N} 403| D
0
cl Cl
(L 8
44 N\) 21D 1| 49 N:‘ 423| C
. Al (L
c
F 0
0
cl
(L OYU
45 ND 387 D 50 Nj 403 | C
. ol Ly
F o)




Br 110 279 257 A 111 296 A 281 A 112 266 341No

Structure MW/ Hz Md No Structure Mm+/Hz Md 115 308 H
wa2®s586861H 127 380 H 116 388 H 128 366 H 120

414 B 121 429 N O H O 131 350 H 122 364 H O ONo

Structure M/ zH*Md No Structure Mm+/zH*M d 132 341 G

142 307 A 133 362 150 269

SNGT/AMUAB@/001830

-48 -
No. Structure e, |mtd| | No. Structure W2, | Mitd
/
51 O N 4191 C 56 N] 4311 C
o O
| 0
0
Cl O\)F/F O N
O
52 O J Folanlc| |7 Q ND 435 C
Crr ‘alae!
O F
£ ol
cl
el D
53 N] 457\ C | | 58 O N]o 4391 D
\ .
82
N 2
“[D cl ° \[::L\
0
cl 0 cl 2N
54 N] 495 C 59 N] 390| C
(L L
© 0
F
0
CIO y@m 60 O N 373 | C
0O
55 481 | C
R b
(e}




151 267 134 285 152 339 136 267 z P 153 286 N 140 300

A 154 287 AStructure mz mz MHT Md No Structure
workddMoeisNs 280 A 160 293 279 161 329 A Br A 162PCBAUAB@ 001830

A 163 319 F F 293 164 320 A F Ftructure mz z MtH Md
No Structure ml MrHM d

-49 -
No. Structure M"lﬁ+ Mtd| | No. Structure N'I'lﬁ», Mtd
0
F
o5y (L
61 Nj 387| C O N:‘
O N 66 o 413| C
o}
o
0
L
] 0
N
62 O a 486| D O
N
cl 0 j
()
+ 67 433| C
O¢N\O-— cl O
0
N
64 o 417 | C o)
cl
> .
N
68 O 417| C
o o}
( )
O N cl
65 o 397| C o
(e
]
69 437| C
cl o
cl




287 170 280 A 282 171 321 A o 332 176 437 A 177 437

332 A 286Tabl e 2: Conpounds of the Invention (Fornula

WO 200006681A i s Aryl) No. Structure mz MH+ M dPCIDAU2004/001830

Structure Mm+/zH+ Md Cd 16 341 B 12 407 B Od CL 17
355 B 13 389 B OCL 18 397 B [I

/ N 14 404 E O

-50-
No. Structure Mnlﬁ Mid| | No. Structure M"lﬁ+ Mtd
O 0
N N
O 74 O 395 | C
70 Oé\( 428 C O)W\©
o"N\O_ 0
7 O g
O Nj 75 O \ 15| ¢
v .
71 448 | C
cl 0
0
Ne-
0" © O Nj
0 76 O \ 4251 C
O “] 0
N
72 O 401 C 0
0 ®
N
77 N] 445 C
) ()
O Nj 0
N
73 O 4211 C N]
cl ° 79 ~" 374| C
RCa ol
N" O
F F




ad 19 439 Bd 15 418 E O.N C\ 20 381 B ONo.

Structure mz mz MrH+ Md No. Structure MFH+ Md 21
W@\ E63 389 D C 22 523 B 27 355 D 23 375 D PSr/36200D001830

G p N24 341 D29 3r'5 DN O 30 409 D 25 355 D C

Cl No. Structure Mmtl zH+ Md No. Structure Mmtl zH+ M d

31 389 D 36 355 D

-51 -
No. Structure M"lﬁ+ Mtd| | No. Structure lﬂﬁvr Mtd
o]
O ”]
80 374| C N
85 N 434| E
0
/O
0O
81 384 | E O Nj
N
86 O y 4141 E
(0] z
/O
o]
82 398 | E O
N
87 N] 436 | E
() Ly
Cl o
F
(]
83 4771 E O \
88 O Nj 416 | E
5 N
(-
(o]
84 497 | E O .
89 Nj 432\ E
() L
" O




P 32 393 D37 369 DO 33 359 D38 407 DF A 34 373 D
39 373 DF 35 389 D40 387 DA mMz mz No. Structure

worL@sMHIS3 No. Structure Md MrH+ G Br

41 469 HEI/A0200D001830

42 515 47 468 DO N 43 423 D48 403 DA d A dA. d

-52-
No. Structure M”lﬁ+ Mtd| | No. Structure e, |Mitd
0O 0
CL» Ly
o1 N] 365{D | | 104 N] 418 | B
O o) O )\@\
(0]
F
cl L/ o™
(2
(0]
P 0O
(L Oy
94 N] 429 B N:l
O 105 O 463| B
© NH 0 F
° = )
O
N 0
98 O ] 453 | B
\ (L
O o d ] 108 | r 0 487| C
(0]
L
99 Br O N] 4531 B
O)\@\
F 109 551 | H
0
N
101 — N] 379 | B
\ S )\@\ 0O
(@)
. O N
114 N] 327 | H
2 I
Cl




44 421 D 49 423 Cl 45 387 D 50 403No. Structure tn/z
mz MrH+ Md No. Structure MetH+ Md O 51 419 56 431

55 481 60 373No. Structure Mn+/zH+ Md No. Structure

M/ zH*M d 61 387 66 413 |

62 486 D O 67 433 64 417

W®2004/88155% 435 53 457 58 439 DA A O O 54 4BGr/30289001830

68 417 ' 65 O 397
-53-
m/z m/z
No. Structure et (Mtd} | No. Structure M |Mtd
0] Cl
® )
N
117 N] 321\ B | | 135 N:l 341 | H
2 I (I
0]
6]
0
o=
118 O Nj 307| B °
“ D
Q) I 137 N 379| H
: ]
o (L
Iy :
124 N] 335| H OH
VY Q
: 0
O 138 N] 323 | L
‘% "
(0]
N/§_<J 'y
125 O "% 406 | H
(-
N
°>-\~ 139 4841 C
O
O )
Q [
Ko N
129 NH o |362|H ]
o) [ N
143 Q Nag 350 | H
(0]
NH
o} _<
N\ e}




69 437 A C No. Structure NmH zH+ Md No. Structure

mz MtH+ Md 74 395 70 428 o

NIN -

0075415 d 71

WA2®50b15N 76 425 72 401 77 445 .0 N 73 421 O PpCT/AD2004/001830
374No. Structure mz Md mlz MtH No. Structure MrH+

Md p 80 374
-54 -
m/z m/z
No. Structure met (Mtd| | No. Structure m+n [Mtd
0 0
(2 (L
144 Nj 407 | H| |173 ND 461 C
(O W,
0 o c
Cl cl
(0]
> o
Nj O’
145 N 429 | H °>_/_§O
O 174 { % 501| B
o F ’, ]
[ :]: EN O
0]
oy
146 TE/OO 455 | H . %
0
o 175 O % 501 | B
. Nj °
O
|O N] 0
N
147 Q O o |548|H O N]
,,,“N 178 O N 412| E
) O)\R'
0 6]
F ﬂ
0]
(0]
(L
N
172 N]O 447| D O ]
O 179 Q N 428 | E
Cl o) N
: -
\




85 434 C 81 384 E 86 414 82 |
T1 88 416 Br

398 87 436 A F 83 477
84 497 O 89 432 Br

Cl No. Structure nmz
WOortasMI3 Md No. Structure MrH+ Md 91 365 D ROHAUI®4/B01830

/| 94 429 B 105 463 B O 98 453 B 108 Br 487
-55-
No. Structure nﬁﬁ* Mtd| | No. Structure nﬂﬁ* Mitd
Cl
( OS5~
o .
N N~
180 Nj ws|B| |1 B 394 | H
O N N
cl o
0 (0]
\ 0
[ (L
O Nj ]
H
181 O N 434 | E 186 O 0 463
H )
N Cl
Cl S \\©
F
(@]
[ (L
(L o=
182 N] 414| B | | 187 O O 497 | H
PP
s cl
- )
cl Cl
O N
=) O KT
53¢ T
183 N 380 | H 188 :‘ 410 H
s Iy
N
0 (0]
0O
Cl
Q \_RH 389 | L
184 NWN am|ml| |1 N]
O NJ Ho O
o F
O




0 d N 99 Br
HNo. Structure mz mz MrH+ Md No. Structure MrH+ M d

N 453 B O 109 551 H 101 379 B O 114 327

w@L0032715821 B 135 341 H O 118 307 B 137 379 H PCT/AL2044/01830
124 335 H OH 138 323 L O 125 406 H 139 484 C O

-56 -

No. Structure M’Zﬁ+ Mtd| | No. Structure N’,'l/fr Mtd
0O \o
|'i] N:] 2
190 O N 271H ]! | 195 O N] 429 | H
N
’ § )
0 I
0— —0
[ /\)OJ\
L g
191 ] 401 | H O
O 7
196 492 | H
(0] Cl
Ly
F
192 ] 335 | H
N 0
o)\\ /\)J\NH o
0 197 O N] 46| H
(2 )
193 Nj 337 | H 3
93N c*
0
—3 o)
0 Ly
O 198 Nj N, |384 H
N
194 N:I 403 | H O WO
5O c'
(o]
—0



129 562 H 143 350 H NHNo. Structure NmH zH+ M d No.

Structure mz MrH+ Md 144 407 H 173 461 F A O OH 145
Ft OOH 146 455 H O 175 BOWAB2(b4/801830
548 H 178 412 E P 172 447 D 179 1 428 C No. Structure
mz mz MrH* Md No. Structure MtH*M d o 180 448 185

wWa 205861573 501 B / -

394 HO 186 463 H

-57-
m/z m/z
No. Structure msi (Mtd| | No. Structure e (Mtd
(¢] AN
9 e
N
199 N] 349 | H O N
O 204 N] 441| H
o ) ¥
O
po. :
200 N] 415 | H O ]
F
O O@— 205 N] TS |4m]c
Ly
7\
0 \=
0]
? —N
pale g,
N N
(0]
41| H }/@/
201 Nj i 206 O . 456| C
ok 4
(o]
0 o
o] /I N\/I
O N OO N
202 N] 349 | 1 | | 207 N] 475| C
WP 9o
(0]
(0]
o cl ]
Ly Q3
] 208 N:‘ N (421 C
=GO ]| G Y
© 0




181 434 yw O 182 414 187 497 HO OWN 183 380 H 188
410 H 189 389 184 411 HMz mz No. Structure W+H"Md
wolnossersuct ure MEH M d 190 427 H 195 429 H 19RCHAW2064/001830
196 492 H A 192 335 H 197 426 H 193 337 H 198 384 H
194 403 HNo. Structure mz mz MrH+ Md No. Structure

MtH+ M d 199 349 H 204 441 H 200 415 H 205 473 201 441

H -58-
No. Structure M"lﬁ* Mtd| | No. Structure M"lﬁ+ Mid
N Cl
i 03
N 214 N 369 | I
: ]
209 O ; 411 1 O N
N
] 0
CLx »
O
° W,
o 215 N] 23] 1
N o Cry
Y
210 g 510 I o)
|O (0]
N)K©\ cl \}_/O
” )
F
N
o 216 ] 3951 1
). oo,
N 0
211 O N:l 447 1
0 o) S
, 217 N>] 49| 1
’ ° C
0o N
) 345 (
212 N] 433 1
O N Cl >—<Q
O,
° )
218 N 415 1
‘“ Crr
O N
O m\”/
213 Nj S 1 4371 1 0
L
(0]




206

456 C .

N 202 349 H 207 475 208 421 203 415 HNo.
Structure M/ zH+ Md No. Structure mz MrH+ Md o 214

WQReOSHBOD 411 215 423 210 // 510 A 216 395 2”AT/AGI004/001830

C. 217 449 O - 212 433 218 415 O
-59-
m/z m/z
No. Structure mer (Mtd| | No. Structure Ment [Mtd
Ci cl o
(0]
. Q)30
G D b
219 j 379| 1 | |224 j 3951 I
Ly Ly
o] ‘ o}
’ W,
(0]
) = o O
220 N 367 | 1 Q
:I 225 493 | 1
O " 8
: Ly
Cl (0]
Q cl
3= o o
221 N] 353 1 O N>'J
O \ 226 ] 357] 1
9o
(0]
Cl °
) °
e ),
222 ] 383| 1 N
O N 227 ] 81| 1
Iy
(0]
0]
Ci
PP e ¢
223 N] 4 433 | 1 O N
O N @ 228 O N] 470 1
(@) NH
(0]




=\ o el

213 437No. Structure Mmt/zH+ Md No.
Structure Mm/zH+ Md O 219 379 224 395 |
wW@a2®R06136% 225 493 |

od =\ o.

(d O=\ o CL 221 353 2PGr/362001/001830

0Cd 0SdA. N 222 383" 227 4311 oocCcL d
- 60 -
No. Structure nﬁﬁ* Mtd| | No. Structure N’{l@ Mitd
Cl o 0
e O
229 ] S 401 I | |234 ] 453 | H
g8 )
° Br F
Cl
Q. =N 0
) I
230 ] 390 | H N]
L \
S 235 O 479 | H
0 Br
(L
0}
231 N] 391 | H | -
W, 0
(0)
i : Ly
0 236 N] 387 | H
CLn § 2
N] Br
232 O 417| H o
F O N] F
w| BT ol
0 o)
o
P F
Ly °
233 Nj 325| H 0
WS O oy
F 238 NW\/@ 47| L
() 1
(o] o—
_/




223

No. Structure mz MrH+ Md O 229 401 |
wWQ35860131H 235 479 H O Br

433 J 0 228 470 |

oNo. Structure Mm/zH+ Md

231 391 H/

234 453 Ho o

==L O 23BCB3’V2144/001830
232 417 H 237 511 H 233 325 H 238 447No. Structure
M+l zH+ Md No. Structure Mm+l zH+ Md C 239 428 244

442 1 f| | NNO- Nd
-61 -
No. Structure M"lﬁ+ Mtd| | No. Structure nﬂﬁ* Mtd
P2 cl
0O
CL o~ Q
239 N\H/©/ 48| L | |24 N] / 442 1
v ok
(0] H
0]
=N °
Cl
° O3
O Nj F 245 Njo SETaR
2400N 428 | L N\,
& 0
\, 0
Cl
N Q H"<
Ny Q97
O 246 N 3841 1
241 N] 352| 1 O N
9o !
(0]
Cl
0]
Cl Br O
O 0,5 : 247 N 409 | I
242 N] 481 1 O Nj
9o, o
° cl E
Cl (0]
? W, :
S
§ )3 248 N 455| 1
| 243 N] N 397| 1 O ]
N
(L
(0]
(0]




245 447 | 240 428 OCIV_ H/ 246 384 | 241 352 O C
247 409 | 242 481 [I J 7/ NOdO - ~\ d. =\ O 243 N
WORMNSBQF1R48 455 | OH17/2 No. Structure MrH+ MET/AII2004/001830
No. Structure W+H Md C =\ o. d 249 397
-62 -
m/z m/iz
No. Structure v+ [Mtd| | No. Structure i
Cl 0
(o) 0
O w Cl
249 N] 397| 1 0
O N 254 N 443 | 1
o Sl
Cl
) 3
250 N:\ 367 1
O N ol
(o)
Cl
S as L
251 N] 423 1 0
Cry
Cl
0 o O F
cl 0] 256 N>\_/ F F 509 1
0 N ]
Q¥ L
252 N] 405 | 1 0
L R
o OO0
ol 257 N] 389 | L
g e ()
O, (0] (0]
253 Nj] 4531 1 HO
0O
Ly
N F
g C
258 N%/Q/ 447 | L
o~ )
<— (0]
O\




N 254 443 O O 250 367 G 255 451 MO 251 423 C 256

509 A 252 405 o N 257 N 389 C O HO 253 453 258 N 447

wWa 200506158t ruct ure Mmt/ zHM d No. Structure M/ RERANR@4/001830
259 461 263 WH 498 260 456 264 479

-63 -
No. Structure vz, \mtd| | No. Structure e, [Mitd
o 0
|O N O N]
9 N] 461 | L N
| 55 [t 3| O |
g 0
o 0 g
\——4 N
o— \ O/N
ol
0
(L2 C
N
N
200 ) }-—@—F #5611 | 964 Nj 479| L
: W, :
Q 0
6!
\—\——EN NIV
o)
0
(L C
N
261 Nj 4651 L 265 Nj 451 | L
F
e 0 () 5O
d_ /¢ g
o
o8, C
N
N] N:]
062 O N im0l 1 | | 266 O }/_@,F 446 | L
>—< >—F 0
0 a 0
Q
O




N 261 465 265 451 262 479 266 446No. Structure mz Md

mz MtH+ No. Structure MEH+ Md 272 439 M 267 443 273
WARBSMBEB 445 /| 274 447 M 269 \ /r
270 454 M 276 467 M 271 439 MNo. Structure mz mz

NHH+ Md No. Structure MEtH+ Md O L/

? 447 H 27BCTNAGZ04/M1830

277 450 MO d

C 282 =\ ONH 490 MO 278 455 MO =/ H >_
-64 -
No. Structure e, mtd| | No. Structure vz, \Mitd
Cl H
(0] N
O . he
272 N] 439 | M
267 N 443 | L O N
50 o
(o]
0] (0]
:] Cl H
O
273 N ? 453 | M
N N
O ) s O
268 N, 445 | L
() <) :
(o]
(0] 0 Cl H
- oy
274 N] N |47\ M
(L v
O N
] Y
269 N 447\ L
P, o .
0 (o] N
9 Q¥
275 N] N\ |47 M
o G
H
O ‘V °
270 N 454 | M Cl H
O ) °>JN}
276 N:‘ Y 467 | M
O N o’&)
Oy :
271 N N 439 | M
O .




> OW/N 283 433 ML 279 469 MO NCO =/ =\ ON 284 Y.

433 M 280 447 ML OC = > J1 285 419 M 281 433 M ONo.
w&GLeosoesnie Ml zH+ Md No. Structure MmHl zH+ MET/AU2064/001830

286 409 M 291 419 M C 287 426 M 292 420 M 288 469 M

293 409 M 289 425 M 294 469 M 290 419 M 295 469 MNo.

Structure tn/fz mz NI+H+ Md No. Structure MH + M d

- 65 -
N St mz \mtd| | N Struct Mz \Mtd
0. ructure pep* | VI o. ructure M+H
Cl H
O ¥
N 0
277 ] N 450 M ol
L O )
NN . 282 O QM 490 | M
° N
g o
o N
2 3 :
278 N] (b 455 | M
7N
(L % i
cl =
o o N
283 O ) 433 | M
Cl H N:I
Q) Ly
279 Nj \ 469 | M 0
(L
N
3 <\;> 7 N
i =
i o N
o N 284 O N>* 433| M
280 N] N= 447\ M O N]
getly o
| o
M

Cl —
y N
7N & \_4
N _ 285 O N>\j_/ 419
281 >\‘—/ 433 | M O N




G Nt 296 469 M 301 492 Mo OCd N Q.

=\ 1 -

J 297

475 M 302 MN H 425 MO O N= 298 408 M 303 437 MO C
1= O 3POr/AUZ0S001830
M O HN 305 375 HF FNo. Structure Mm/zH+ Md No.
Structure mz MrH+ Md O p

w@2qob/0615N 299 436 M 304 467 H F7vV C.

- 66 -
No. Structure v Mtd| | No. Structure e, Mt
cl o MoV cl g /=N
S o
286 Nj 409 | M 291 N] 419 | M
Ly Ly
0 0
cl b Ny cl ’ Ni>
o N | 0. N—\
Oy Sy
287 Nj 426 | M 292 N] 420 M
XS Ss!
0 0
cl H cl N
QY Qo
288 N] Ny ) 469 M| |293 N:l 409 | M
Ly CLy
© 0
cl N
o RN~ ] a
Q9 o
289 N:I 425\ M| {204 O N>\_\N \_/ 469 | M
Ly sothin
0 0
cl N= ol
O OWH'Q O 0>\_/H
290 Nj 419 M| | 295 N \_/ 469 | M
Cry oot
© 0




306 408 H/ i
>= =N 307 441 H -

W@ 2605@1513 308 = \ N/

311 =\ N/==\ 431 L F -

A 312 424 HF .

FO Vi 0C |
FFOOO ONeN

===\ 417 L 313 425 H _/ PCFAD2000001830

p Of{ 314 392 H309 - F459 L p > - [
-67 -
No. Structure nﬂﬁ+ Mtd| | No. Structure M"l/;», Mitd
Cl o Cl —</N:©
0, S
296 ’\?]/\NH 469| M | | 301 ,?j_/ s 492 | M
Ly L
o) N \ (0]
Cl N
c N o s j]
=D W,
Oy Y
297 N 475 | M| | 302 N] 425 | M
Cry- Cry
0 (0]
Cl Ci N=—
0 H-@ 0 s—<\:/>
3 Q3
298 N 408 | M| | 303 N] 437 | M
Lo Ly
0 0
cl N= O
oeaY o
299 N] 436 | M N]
\ 304 O 467| H
(0]
[0} F
FF
Cl
i (0] O—
N>/\)S\ 0
300 O Nj WSy 475 M
IO N
© @ 305 O N:‘ 375| H
e
F
F F




p-F 315 /=513 H[ _ 0310 =\ Nr- 431 L O /=\ -
NNo. Structure Mn+/zH+ Md No. Structure
wWOortasMISE3 Md H2N 320 448 K 316 444 H >J-

- >-

FO-

F >

321 BE@PAK2®1/801830

419 K % - \ 322 473 H 318 445 K A 323 480 H p 319 405
K N324 ?\ 478 H Na C No. Structure mz mz MrH+ Md
No. Structure MrH+ M d 325 407 H 330 424 H

-68 -
No. Structure nﬂﬁ* Mtd| | No. Structure nﬂﬁ* Mtd
0
(L [
306 Nj 408 | H O N
92T 311 B 51| L
N
o%@\F O } C i
Cl o
) 0 /
O
® |
N Q =N
307 N] 441 | H O >—<\—_/)'C'
O 312 N] 424| H
o ( >\F O N
F
F F 0
P cl
(L ha Ve
308 N 417\ L | |313 N 425 H
(D<) .
0o
/° 0
0 : 0
O O
N:I 314 N] 392 | H
w| SFO- = | O
o o |
g . P~
\_>‘ -
(L
—N
o J A
315 O N 513| H
N
O o
310 N] 431 L d =
F ) F
eV I
o




326 379 H 331 466 HO N S 327 395 H 332 486 H O 328

_ 329 439 H 334 396 HNo.

w&reosoesie nlz Mz MEH+ Md No. Structure M-HPOE/AULD04/001830
335 395 H 503 489 J ||

429 H . N .

3: Conpounds of the Invention (Fornula I

F 333 461 H ::

NV -

c

oJ 1l OTable
where Ais

Heteroaryl) No. Structure MmlHz + mz Md No.
Structure Mtk Md O 63 408 3%9-342 H JA /

No. Structure nﬂﬁ* Mtd| | No. Structure nﬂﬁ* Mtd
O 0
~ C05
O J N, 320 ] " 448 | K
316 N 444 | H N =N
) T )
0 4 H
0} Cl
0
N
L2y
449 | K
0 321 N] . w
N
317 O N] 419| K o>/'_<\:/)—H
9ISws °‘
N
J N7\ Cl .
C' O
322 N»\(:S 473 | H
o) J N
N
C " . (]
N o N
318 O 445 | K
Z cl STN
L 323 N>]_</S 480 | H
v L
o
P2 0
319 O N 405 | K O N
] 324 ] 57N |478| H
o>_<\:/>— k O O>/'_<\/s
Cl Cl




ad d 78 408 338 388 HOp 123 342 H339 322 HA OO
336 408 340 409 HA O\\ F A FNo. Structure mz nlz
wWORMS/0MSMH No. Structure MrH+ Md o N = < N 341rdBAURN04/001830
346 434 HA d ( 342 343 H 347 442 H\\ /| d FF - Q

343 414 H
-70 -
No. Structure M’Zﬁ», Mtd| | No. Structure nﬁﬁ* Mtd
o o)
(L Ly
325 Nj 407 | H | |330 ] ¢ |424|H
S5 N N
WP § ) <0
o 0 K _
Cl cl
o o)
(L (L
326 ] 379 H | |331 Je 166 | 1
9IS 9=es
d o 7\
Cl cl
2 0
(L L
327 N:‘ 395| H ]
)= 5954
7 \s 332 I\ o |486|H
Cl cl
0]
(@)
(L \
328 jC‘ 429 | H
N
DPad
o) S
“ 333 461 | H
0O
> )
329 O N~ s I 439 | H o
¢ ) Ly
Cl (0]
a 334 Nj w |3 H
()
(0]
Cl




348 468 HF F 344 408 HO O 349 468 HF F 345 342 H
KNo. Structure mlz Md mz MrH+ No. Structure MrH+ M d
wWR2d58¢61H 355 389 HF F 356 323 H 351 434 H QPCBAV2000/401830
H 352 424 -0 358 452 H 353 409 H 359 454 H 354 343
HNo. Structure Mn+/zH+ Md No. Structure Mm/ Hz+ Md
ad >\ ONN-d [/
-71-

No. Structure e, Mtd| | No. Structure e, IMtd

335 I Nj N 395 | H N)K(\s
) oo a Sk
—N N
0}'—% ®
Cl —

© N
\ _
o)
Table 3: Compounds of the Invention (Formula I where A is Heteroaryl)
No. Structure vz, M No. Structure vz, |Mtd
0
0 Z [
Ny Naw N]
63 _ Nj 408 | C 337 N 342 | H
N T\
O o
cl 0 cl
? F
N' = N O>/®/
7
78 N] 408 | C 338 X N] 388 | H
o/)\©\ N| AN
a F
(0]
? 0
U w ™
= N
123 Nj 342 | H 390 "X 322 | H
)\‘ A
o
cl 0
O
0
= N\
N Z N] [N/ N:‘
336 N 408 | C 340 N 409 | H
40 av!
Cl F




360 408 H 365 426 HNr
==\ 1T \ N Br

/

WE200506151N 363 391 H 368 409 H /
H 369 [ 409 HCO FNo. Structure Mm/zH+ Md No.
Structure mz MrH+ Md

J NOON 361 402 H 366 455 H
F O 362 336 H 367 455 H=\ 1 1 N Br

=\ \ Nd F CrGHAUZ®3/001830

-72 -
No. Structure nﬂﬁ* Mtd No. Structure nﬂﬁ* Mtd
0 O
I O
= Z
o ]
N N
341 435 | H 346 434 | H
0] 0
Cl Cl
A0 _0
0 0]
[N\ N N| X
~ Z
342 N N] 343 | H 347 j 440 | 1
F
F
0]
N
| _ Nj
343 [\ 414 | H N
o NS0 348 468 | H
6]
L F
N= F F
O—
0O
SN 0
I N N
344 | 2K ) 408 | H ® N]
N
N
G o>\©\F 349 ) 468 | H
F
FF
O—
345 N:‘ 342 | H
N7]/\
Clo



, N 370 409 H 375 403 H 371 428 H 376 483 H 372 418
</

WOZI®5446B1HNo. Structure Mm/zH M d No. Struct UPET/AU2004/001830

M/ zH+ Md N 380 441 H 385 462 H 381 474 H 386 412 H

= v >>-\ 377 479 Ho 373 QN 444 378 450 H 374 352

C N 382 395 H 387 471 H 383 476 H 388 472 H QO

-73 -
No. Structure vz, Mtd No. Structure vz, \Mitd
0
N™ X 0] F
l/ Nj
N 89| H
350 N 376 | H RN 3
7\ L
F o)
F F
P 0
I\ N z/\
N A 356 323 | H
N NTS N]
351 434 | H Nz
° 0
0
S
L w
Cl 357 ] 404 | H
O>/©/F N; :
352 N 424 | J ©
- —0
SN j
I P N 0
N
O | N
N _~ j
ci 358 \ 452 | H
0
353 N] 409 | H Br )\©\F
IR
N~ O
N
o) NI/ N
cl 359 N] 454 | H
0
R ot
354 j 343 | H Br F
N7
1] N
N~
o)




389 474 H 384 464 H N No. Structure tn/z mz MH+ Md
No. Structure MtH+ Md 394 470 H 390 488 H 395 517 H

WQWsAFB31H 392 409 H 396 501 H N 393 H 397 451P¢iNaU2004/001830

Structure MwlzH+ Md No. Structure MwlzH+ Md d N
398 437 H 402 513 H A 399 493 H 403 425 H 400 499 H

404 483 H N
-74 -
No. Structure Mz, |Mitd No. Structure ) O
O Cl
AN 0 N=N
| N] N>—<\_—/>—-CI
360 N/ 408 [H| |365 ) 426 | H
U
O)\©\ 7
Cl F 0
0O
P X
| N
| N N
361 NP K] 402 |H| 366 N] 455 | H
N
© Br 7 F
0 O
NT
l N N
362 N ] 336 | H| |367 N] 455 | H
N>—"\ )\Q\
=N
o |
© Br 7 F
cl 0]
o. =N N
'O Y, N
363 ) 391 |H| |368 ’ 409 | H
N7~
o |
0 o] 7 F
Cl 0O
o =N | N
\ /" AN
364 N 425 | H 369| N N] 409 | H
e
Z 0 \ N
0 i ZF




401 465 H 405 471 HNo. Structure mlz Md mz MH+ No.
Structure MrH+ Md 406 N 491 H 410 489 H O 411 493 H

WA WsHe31H 412 408 H N 408 471 HA N 413 o LrGBAURN04/001830
409 N 473 H 414 380 HNo. Structure rn/fz mz MrH+ Md

No. Structure MrH+ Md 415 408 H 419 500 H O 416 480

H C 420 408 H 421 408 H 417 501 H 422 422 H

-75 -
No. Structure N’,’lﬁ Mtd No. Structure N’,'lﬁ+ Mtd
0]
N 0]
| T »
Pz | N
370 N] 409 | H 375| N 7w 403 | H
N F
=N W/U
o | o
cl ZF
0 “ ?
O_
I\ N NI/ N]
371 MK 48| H "
N 376 J~N 483 | H
o) \
o] Cl S (o]
(0]
372 | o= N N] 418 | J
N
}'—@'F 377 479 | H
(o)
| ]
Y s
0
Lo &
373 | o=N__~ ”] 444 | 7
N
4 378 450 | H
O
X
L N
74| TN 352 | J
N
O> \ 379 446 | H




418 504 H 423 456 HNo. Structure mz nmz MrH+ M d No.
Structure MrH+ Md N 424 498 H 429 470 H O N 425 450 H
WA3D5806B1H 426 488 H 431 396 H 427 502 H 432 4PCT/WUZ(08/001830
484 H 433 473 HA -mz mz No. Structure MrH+ M d No.
Structure N +H* Md 434 441 H 439 474 H 435 491 H 440
493 H 436 460 H cr 441 426 I_-I7é§7 476 H 442 430 H 438
506 H 443 508 H /No. Structure Mml zH+ Md No.
Structure Ml zH+ M d
No. Structure N’:lﬁ Mtd No. Structure N'l'_:@ Mtd
380 441 | H 385 462 | H
N\
P
0
N
381 474 | H 386 s 412 | H
N/
0 |
N
cl
382 395 | H
387 471 | H
0
383 476 i H | \\
388 | N2 _[N 472 | H
0 S
cl
389 474 | H
384 464 | H




444 411 H 449 440 H O CH 445 476 H 450 444 H N. 451

471 H 446 478 H 452 449 H 447 446 H \ 453 425 H 448
w5313 St ruct ure Ml zH+ Md No. Structure RMEFADRIB4/001830

Md 454 C 472 H 458 489 H o NT- < S 455 391 H 459

430 H 456 398 H 460 431 H 457 474 H 461 465 HNo.

Structure mz mz MrH+ Md No. Structure MFH M d 462

487 H 466 491 H -77 -
No. Structure M"1ﬁ+ Mtd No. Structure N’,'l/,fr Mitd
394 470 | H
390 488 | H
0
] N
N Nj 395 517 | H
391 N 473 | H
Cl
392 409 | H |
396 501 | H
393 H
b
N
| 397 451 | H
|




Cl 463 457 HA N 467 462 H 464 440 HN S 468 488 H O
465 487 H 469 487 H A No. Structure mz mz MrH+ Md
wolos86rsuEt ure MrH+ Md G 474 473 H 470 493 HPET/AHR00@001830

ON/ \ 475 471 507 H516 HOli | N
-78 -
No. Structure M"l@ Mtd No. Structure M",',ﬁ»f Mtd
398 N 437 | H N
» a2 | I _ 513 | H
N N
399 493 | H
403 425 | H
|
400 499 | H
404 | 1§ 483 | H
401 N 465 | H
| Z 405 471 | H
N Br
|




N 472 457 H 476 O503 HOA N ( O 473 488 H 477 487 H
WNo. Structure mz mz MrH+ Md No. Structure MrH+ M d
wORMEBB H 483 397 H 484 396 H 479 491 H 485PrdBAURN04/001830

480 425 C 481 392 H 486 H O 482 506 487 447 H O
Cl No. Structure Mn+/zH+ Md No. Structure Mmt/zH+ M d

-79 -
No. Structure iz, |mtd No. Structure e, |mtd
o 0
SN
LN NN
N Nj N]
=N
406 S \ 491 | H 410 g \\N 489 | H
ol cl 20
A\ F
i
411 N | 493 | H
407 449 | H Neg A
O.. =z
(0]
\\ N—) 412 408 | H
N % N —N | l
408 471 | H o
W
cl \\
413 o 380 | H
O |
I\ N
N~ j
N
409 <N 473 | H
0"\
Cl 7 414 380 | H
7 8
Y




O 488 435 H 492 512 H CL 489 460 H 493 394 A O C 494

366 AN ( J[I I

Md 498 419 H

NN 490 HOCO C 495 - \ N342 AN (J
WOROA813157 H Clv 497 377 A ONo. Structure nf RCIVKBR004/001830

-80-
No. Structure “ﬂﬁ Mtd No. Structure nﬂﬁ* Mtd
415 o 408 | H —
| 49| N 500 | H
0
= o)
| N ~
Nz j
N
416 Kand 480 | H
0/
cl 420 | 408 | H
§ N’N
I
0
| AN
No N] 421 408 | H
417 N 501 | H |
(0]
e P 0
Ci 8=0
/N\
422 422 | H
0O
418 NI\NI 504 | I
cl 423 456 | H




G 499 405 H A 500 435 H 501 421 H 502 440 Dwvet hod O

Separation of Stereoisoners by Chiral Chromatography
w®edosossd3 conpounds of the invention may be separ/avzi4/001830

into single stereoi somers by HPLC using

chromat ographi c colums wth a chiral stationary

phase. For exanple, the follow ng racem c conpounds

were separated into enanti ofers under the conditions

detail ed bel ow. Colum: Chirex 3014 (Chirex (S)-VAL

and (R -NEA)) 250 x 10.0mm Detector wavel ength: 220nm

Separ atiQn of Conpound mk2 pi | @ \Phase A xgne Mobi | & m/z
Noojfiase B:S(%T‘éch'Feopanol P }ﬁ%at e: 1\éﬁ’l’ﬂ_l mn Igstjlg‘&‘%gfei c mep Mt
Eflution: 93% Mobi e Phase Al 7% Mobil e Phasg B Run
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Mobi | e Phase B: |sopropanol Flow Rate: 4ni/mn
I socratic Elution: 93% Mbil e Phase A57% Mobi | e Phase
w®@2Ra61F13re: 26m ns Col unm Tenperature: 350C | P BAUR®A001830

Vol une: 15m Separation of Conpound 306 Mobil e Phase

A: Hexane Mobil e Phase B: Ethanol Flow Rate: 4ni/mn

Col um Tenperature: 25C I njection Volune: 20m

Gadient Tinetable:Time (m&)- % Mbile Phase B 0 5 15

25 15 25 17 5 22 5 Separation of Conmpound 336 Mobile
Phase A: Hexane Mbbil e Phase B: | sopropanol
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Fl ow Rate: 4nL/mn Isocratic Elution: 93% Mbil e Phase
A, 7% Mobhil e Phase B Run Tine: 50m ns Col um

waeospesstidire: 350C | njection Vol une: 25n  SepaP@l/Au200a/001830

Compound 352 Mobil e Phase A: Hexane Mobil e Phase B:
Et hanol Flow Rate: 4nl/m n Col um Tenperature: 250C
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Tabl e 4: Separation of Enantionmers Using Chirex 3014

Col um Conpound Retention Tine of Enantioner A
woredosnsisen Ti me of Enanti omer B Nunber (m ns) ¥@i/AB2003/801830

13.1 14.6 188 13.4 14.8 306 12.9 13.7 336 6.7 7.4 352

20.4 21.3 363 17.6 19.5 368 15.8 16.9 381 20.8 21.9

414 21.5 22.3 Colum: Chiracel OD-H (250 nmx 4.6 nm

| socratic Elution: hexane: ethggwl (70:30) Detector

wavel engt h: 254 nnFlow rate: 0.7m /mn Injection

Vol une: 20m Col unmm Tenperature: 250C Table 5:
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414 23.8 17.6 Method P: Resol uti on of Conpounds of Type
Il by Diastereoneric Salt Formation A m xture of

w@ovpoensds 153 (1.0 g, 3.5 mmol ) and PCT/AU2004/001830

(R-(-)-1,1"-Binaphthyl-2,2"-diyl hydrogen phosphate
(0.85 g, 2.44 mol, 0.7 eq) in ethanol (90 m) was
refluxed until a clear solution was forned. After 15
mnutes, the mxture was alloavwed to cool to room
tenperature for I'h and then continued stirring under
ice coollng for 1.5h. The white crystalllne salt was

FHt+tered;,—tnsed—wth L||a| ot (5 mt)—and—dried—undet
sNet|i on f oStr@@turenut es t,v'ﬂHylVHadd 1. N6g| of saBtruchire M",',ﬁ Mtd
whi-He—saH—was—stuspended—++—wat er (25— —anrd—bas+Hed
Wi t hh 10% NaOHcggol ution (0.7 nl|) tio pH 11. Thecaqueous
phasle was extragcted w tlh etlhyl| aclet at
X 75 m ). The o r“ed orggni g extrac
WAgh sat ur at pd~1 ol |ugogQry (dr i legR3( 397 | H
concentr I\SID' el d/ Jonpqund 153B (
whi tle wdeer . <ha R) - (]-) - 1|, r -|Bi napht
hydrogeanNosp recqver|ed fron
aguelous layer (pH 29 byl extlradtiop wilth ethyl acetaPe
(2 x . The conbi|ned or ganic phjases vverg washed
Wi t h ed Nad soljutiagn, |dried (MgSO* an
concle to afford [a white powder
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nmoi of 0.01) and 100 nL added to cul tures assessing

antiviral activity and cells without virus added to
W b@seeEssessi ng conpound cytotoxicity. AssaySPUEABE2004/001830

i ncubated for approximtely 5 days at 37C in a 5% CO2

at nosphere. The extent of CPE was determ ned via

nmet abol i sm of the vital dye

3- (4, 5-di nmet hyl t hi axol - 2-yl)-.385- di phenyltetrazolium

brom de (MIT). A 3 ng/m stock of MIT was nade in

assay nedi um and 100 nL added to each wel I, taking the
fHrgt—M—concentratiot tum/ nt—After—2-hours

M
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87 B 214 C 88 A 216 C 117 C 217 B 144 B 218 C 178 C

219 A 179 C 224 A 180 C 227 C 183 B 228 C 184 A 230 A
wad®smeBel C 190 C 232 C 191 A 234 A 192 C 235r@E/AB2008001830

236 BActivity Activity Cpd No. Range Cpd No. Range 237
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B 245 C 316 A 250 C 319 C
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35

260 B 320 C 261 B 323 C 262 B 324 B 263 B 325 A 264 C
326 B 265 B 327 B 266 C 328 B 267 A 329 B 268 C 330 B

waads0sB881 C 303 C 332 A 304 C 333 A 305 C 334r@r/30200A001830

335 A 307 B 308 B Table 7: RSV A2 Antiviral Data for
Conpounds of Table 3 Activity Activity Cpd No. Range
Cpd No. Range 336 B 369 B 344 C 370 C 351 C 371 C
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Method O: Separation of Stereoisomers by Chiral Chromatography

Selected compounds of the invention may be separated into single stereoisomers by HPLC
using chromatographic columns with a chiral stationary phase. For example, the
following racemic compounds were separated into enantiomers under the conditions
detailed below.

Column: Chirex 3014 (Chirex (S)-VAL and (R)-NEA)) 250 x 10.0mm

Detector wavelength: 220nm

Separation of Compound 12

Mobile Phase A: Hexane

Mobile Phase B: Isopropanol

Flow Rate: 4mL/min

Isocratic Elution: 93% Mobile Phase A, 7% Mobile Phase B
Run Time: 20mins

Column Temperature: 35°C

Injection Volume: 20pl

Separation of Compound 188

Mobile Phase A: Hexane

Mobile Phase B: Isopropanol

Flow Rate: 4mL/min

Isocratic Elution: 93% Mobile Phase A, 7% Mobile Phase B
Run Time: 26mins

Column Temperature: 35°C

Injection Volume: 15ul

Separation of Compound 306
Mobile Phase A: Hexane
Mobile Phase B: Ethanol
Flow Rate: 4mL/min
Column Temperature: 25°C
Injection Volume: 20pl

Gradient Timetable:



352 B 372 C 358 B 377 A 360 C 379 B 361 B 381 A 363 A

10

15

20

25

382 C 364 C 385 A 366 A 386 B 367 C 387 B 368 A 391
WO2@bwisty Activity Cpd No. Range Cpd No. RangeCBAR284/001830
441 B 394 C 442 A 395 C 444 B 397 B 445 A 398 B 448 B
399 C 449 A 401 B 450 B 404 C 453 A 405 B 454 B 406 C
455 C 408 C 456 A 409 B 457 C
-91 -
Time (min) % Mobile
Phase B

0 5

15 25

15 25

17 5

22 5

Separation of Compound 336

Mobile Phase A: Hexane

Mobile Phase B: Isopropanol

Flow Rate: 4mL/min

Isocratic Elution: 93% Mobile Phase A, 7% Mobile Phase B
Run Time: 50mins

Column Temperature: 35°C

Injection Volume: 25ul

Separation of Compound 352

Mobile Phase A: Hexane
Mobile Phase B: Ethanol
Flow Rate: 4mL/min
Column Temperature: 25°C
Injection Volume: 15ul

Gradient Timetable:
Time (min) % Mobile
Phase B
0 15
15 20
23 20
24 15
29 15

Separation of Compound 363

Mobile Phase A: Hexane
Mobile Phase B: Isopropanol
Flow Rate: 4mL/min
Column Temperature: 50°C



412 A 458 B 413 A 461 A 414 A 462 A 415 C 463 A 416 C
464 C 420 C 465 C 421 C 467 A 422 C 468 C 423 C 474 B
WaA3DSNeBBD A 431 A 481 C 434 C 482 A 436 B 483P@u/AB700@001830
484 A 438 CTable 8: RSV A2 Antiviral Data for Conmpounds
of Tables 4 and 5 (the B enantioner) Activity Cpd No.
Range 12B A 188B B 306B A 336B A 352B A
-92.

Injection Volume: 15pl

Gradient Timetable:
Time (min) % Mobile
Phase B
0 17
25 35
26 17
31 17

Separation of Compound 368
Mobile Phase A: Hexane
Mobile Phase B: Ethanol
Flow Rate: 4mL/min

10 Column Temperature: 25°C
Injection Volume: 15ul

Gradient Timetable:
Time (min) % Mobile
Phase B
0 5
15 25
24 25
25 5
30 5

15

Separation of Compound 381
Mobile Phase A: Hexane
Mobile Phase B: Ethanol
Flow Rate: 4mL/min

20  Column Temperature: 30°C
Injection Volume: 20pl

Gradient Timetable:

| Time (min) | % Mobile




363B A 368B A 381B A 414B A Met hod R RSV Fusi on Assay

Sel ected conpounds of the invention were tested for
wWo b@soend | ity to inhibit the essential fusi onPCT/AU2004/001830
processes of the respiratory syncytial virus.
Generation of RSV-F constructs Single-stranded
syntheti c DNA ol i gonucl eoti des encodi ng the portions
of RSV A2 F gl ycoprotein incarggorating opti mal codons
and wi thout potential poly(A) addition or splice sites
were generated synthetically (Mason et al, W00242326).
Amenbt aeanEiToT :‘g full-length F was generated
L essentialll &8rling to the method described therein
and On Morton & al,| Virol ogy, 2003, 3Ji, 275.
Syncygt i um|formpyi on pssay Fusion activity of the RSV-F
COMSJ uCTs vvasa a ed in 293 cells essentially
accotdi-ngto—the—ethod described in Mirton et al,
Vi r ddogy, [2003.3 311,|275. For exanple: cells in six
wel I3pl at es at zapproki mately 80% confl uency were
transt ected by adding plasm d DNA (2 ng/well) carrying
the constructs of interest in CaPq 4 solution for 4

RontrstionAfi®muigan @l shock and wash, the transfected

LIS re,t Lnized and 1.5 x 104 cells/well added
%ob&g?&gﬁelA.pﬁ[Iéfazlg containing half-log serial dilutions

Mowlﬁ@hﬁﬁﬁﬂ%%ﬁ%und. Syncytium formati on was
5 Eloat Rateedinbimii sual inspection and quantified at 48

RUt8ic BRftiont O2NIEEid PRasbY, 89RO PRAseE) Nl of
e%ﬁr%]g%me Sol ution (Promega) followed by
r

?ﬁ Ry

B UBEE 4
Column Temperature: 40°C
Injection Volume: 20pl

10
Table 4: Separation of Enantiomers Using Chirex 3014 Column

Compound Retention Time of Enantiomer A | Retention Time of Enantiomer B
Number (mins) (mins)

12 13.1 14.6
188 13.4 14.8
306 12.9 13.7
336 6.7 7.4
352 20.4 21.3
363 17.6 19.5
368 15.8 16.9
381 20.8 21.9
414 21.5 223

Column: Chiracel OD-H (250 mm x 4.6 mm)
15  Isocratic Elution: hexane:ethanol (70:30)
Detector wavelength: 254 nm



10

15

20

25

30

hours at 37C. The col our reaction was then stopped by
addition of 25 nL 10% SDS to each wel|l and absorbance

wore@sesm3 at 492 nm The conpound concent rat i oPCT/AER004/001830

reducedabsor bance relative to untreated control

cul tures by 50% (EC50) was cal cul ated using an Excel
curve fitting program Representative data for
conmpounds of the invention is-&how in Table 9 where
EC50 values lie in the ranges A: < 750 ng/m, B:
750- 1500 ng/m and C. 1500-2250 ng/m . Table 9: RSV

sion . Dat a Conpound Nunber RSV Fusi on Assay
E@Uﬁ%ﬁé’s@%‘“ﬁ 66 B 336 A Method S: RSV Cotton Rat
don pt4pp rat nodel was perforned essentially
N§ 1mf}%@d Oroﬁl literature (Wde et al, Antiviral

escar |
ggynﬁgﬁg?eréwe'ggl . Briefly, cotton rats weighing
50-100 g were lightly anesthetized with isoflurane and
TabR®: Sepirhtion\oft Enahf6meny Bgnglaitiradel OD¥PoGsldmar vehi cl e
control. Viral infection followed 2 hours
post-treatnent in simlarly anesthetized rats by

i nt(?ﬁ\ﬁﬁﬁﬂ I NSRetehfbh Timabf Bnapipimex AmatRdtyntid08mE@fPa@ntiomer B

of per| animal. F irnafays after |virus .
i nocul'ation, |each cottoﬁﬂrS was_ sacrificed and ({Iﬂrésl)r

| ungsigenoved and RSV tity4s determ neéd by plaquez4

assay Tabhle 110: RSV Cotton Rat Mhdel
Nunmbe36IReduclti on of vi r8s6 55.1

414 23.8 17.6

Method P: Resolution of Compounds of Type III by Diastereomeric Salt Formation

A mixture of Compound 153 (1.0 g, 3.5 mmol) and (R)-(-)-1,1’-Binaphthyl-2,2’-diyl
hydrogen phosphate (0.85 g, 2.44 mmol, 0.7 eq) in ethanol (90 ml) was refluxed until a
clear solution was formed. After 15 minutes, the mixture was allowed to cool to room
temperature for 1h and then continued stirring under ice cooling for 1.5h. The white
crystalline salt was filtered, rinsed with ethanol (5 ml) and dried under suction for 30
minutes to yield 1.09g of salt.

The white salt was suspended in water (25 ml) and basified with 10% NaOH solution (0.7
ml) to pH 11. The aqueous phase was extracted with ethyl acetate (100 ml then 2 x 75 ml).
The combined organic extracts were washed with saturated NaCl solution, dried (MgSOy)
and concentrated to yield Compound 153B (0.49 g) as a white powder.

The (R)-(-)-1,1’-Binaphthyl-2,2°-diyl hydrogen phosphate was recovered from the
acidified aqueous layer (pH 2) by extraction with ethyl acetate (2 x 100 ml). The
combined organic phases were washed with saturated NaCl solution, dried (MgSO,) and
concentrated to afford a white powder (0.54 g).

RSV Antiviral Assays

Method Q: RSV Antiviral Assay Protocol

Compounds of the invention were tested for their antiviral activity against respiratory
syncytial virus. Cytopathic effect (CPE) assays were performed essentially as described in
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Control 352 68 306 72 336 96 Method T: RSV Bal b/c
Mouse Model The nouse nodel was perfornmed essentially

wa@sgoodesisid bed by Cianci et al {Antimcrobial ApENAB2@md01830

Chenot herapy. 2004, 48, 413). Briefly, eight week old
femal e Bal b/c m ce were wei ghed, anesthetized
intraperitoneally with Avertin(tm and conpound or

vehi cle adm ni stered orally 6-%%urs preinfection. Mce
were inoculated intranasally w th approxi mately 10000
TCI D50 RSV A2 per animal. Three days after virus

e ey PP REWAERaP G it b stk Metoagd 1994, 48, 257),
Paaldilptionref theigsh cempernsls weselaladeis assabmse i eglls (1.0 x 10
Beltstwieltyt were infected rwith REW atal 1oSBmultiplicity wh ifdcthsn (e.g. RSV A2 at an
FRRF DAY &ld Hbo_aplp%c?é?igt/ozérﬂl’érlrﬁo%idafshé@sih? SnfVirall dGivity and cells without

nUﬁE%HS varj,ations an Icatrons

VU3 O oS ARG P AR P B e LS oubated for
apnrhsimatelppardaynptf 366 e SPo rG@, atmespbpre. dfhet pxtent of CPE was
deeanink®n i kickddliymdestr tHeedvitalhedyRr e$€45-dimethylthiaxol-2-y1)-2,5-
?@8@@@%&1@;&0%}%{ Iﬁ{//{?'rz t@qx?&/rr@;gﬁlblgf&felgﬂ‘ln vHs! made in assay
e iy Ao 0 H-cAdeR & FRABaVoLD iR theninal T lnsoppgrggation to 1 me/ml
Adter Avhoupninegbationeat SGACethe medjadiM'EE solutien wiaseempiied and 200 pL of
VRprbpafilWad 88ded @NEisyAVd @id PiRe BréCliy@als. CPIRE| W&E ‘shaken and the
gﬁs%rba%gmée{ds 5940 nm. The compound concentrations that inhibited CPE by 50%
(EC50) and developed cytotoxicity (CC50) were calculated using an Excel curve fitting
program.

Representative data for compounds of the invention against RSV A2 is show in Tables 6-
8 where EC50 values lie in the ranges A: <100 ng/ml, B: 100-250 ng/ml and C: 250-1000
ng/ml.

Table 6: RSV A2 Antiviral Data for Compounds of Table 2

Activity Activity
Cpd No. Range Cpd No. Range
12 B 200 A
66 B 201 C
82 C 203 C
85 B 205 A
86 B 211 C
87 B 214 C
88 A 216 C
117 Cc 217 B
144 B 218 C
178 C 219 A
179 C 224 A
180 C 227 C
183 B 228 C
184 A 230 A
188 C 231 C
190 C 232 C
191 A 234 A
192 C 235 B
199 C 236 B




will be understood to inply the inclusion of a stated
i nteger or step or group of integers or steps but not
W b@sesisiaisi on of any ot her integer or step orP@r/aupioeo183o
integers or steps. The reference to any prior art in
this specification is not, and should not be taken as
an acknow edgnent or any form or suggestion that that
prior art forns part of the coggmon general know edge
in Australia.Clains:- 1. Use of a conpound of fornula
I X Formula | its salts and pharmaceutically

LLEpldUI e deriv er eof , | mthetreatmnent

qfé‘ s mvolml {“ﬁ% ruses of the P eél ovi ri 1ae‘m:t“"ty
Stb a'“%.&—t—eget her w pb,—t%g%—l—o_\ﬁﬁm_

LS gyfnrhpd fnﬁm: an| optional |y su ituted C
rormt2|3§ ringt linBer B-C togethel witi10he atons t&
Wwhi ch28Bey arge att8ched,|forns an| opti @ldl |y B
subst i2y@t ed hetero@ycliciring having f3qm5 tof{8 rig
atons 48 s peleciped from G . afKyl, 344- 17 alkenylg
-lzz%Kynyl -( JNC3l 7 cycl oaf Kyt 316u—|a)n.,4-

mﬁbiilxl, ;\uﬂg)n aryl, -(CH2)+ alfgxlg_\.,lq. +2—ad r\lyé

aryHeR—+2—dHkeny , - (CH2) Fary-GE—i2—atoyra
aud_gélzlzg_a—hel_e,r_gcy-d_; n(i S )()-_G_Jerlnmm al <\ff|,y C
| kengB1 al ky Bycl oal kyl, cycloalkeggl  aryl an§
het er @2cl yl _proup® are pptional |y _subS$@ét uted] R2 Bs

sel ec26@ from -CH2B3, - Y)R3, - VY)OR325-C(Y)N(R A
) R3, 26@(Y) CHREN( RACR3, -C(Y) CH2SR3 and 328( O wRs, whe e

J

3 TS 288 ect ed TToR hydrpgen, G -TZal Kyl CZ-172 B
dll ﬁ?,ﬂé’G par Kyt~ - (CH2) mC3[7 (,y(3|2(3dll 5!."5 B
F Zl—r et ua t\cnyl ! -(CH2_)TT ar yT:3‘2[9 Cizm B

f"' ﬂ!." ; maryl C2. i 2alke (CH2m

r\/I (‘268’) al i/ /I \g’\d -( _,H2)m 3{:’0 B

299 331 C
303 C ' 332 A
304 C 333 A
305 C 334 B
306 A 335 A
307 B
308 B
Table 7: RSV A2 Antiviral Data for Compounds of Table 3
Activity Activity
Cpd No. Range Cpd No. Range

336 B 369 B
344 C 370 C
351 C 371 C
352 B 372 C
358 B 377 A
360 C 379 B
361 B 381 A
363 A 382 C
364 C 385 A
366 A 386 B
367 C 387 B
368 A 391 A




het erocyclyl; and when R2 is -CH2R3, or -C(Y)R3 R3 nay
al so be selected from-S-R5 and -OR5; mis 0-6; R4 is
whyasogesm or Cl-6 alkyl; R5 is G .6 al kyl, C2.PBCT/AU2004/001830
al kenyl, C2.6 al kynyl, C3-7 cycloal kyl, C4-7
cycl oal kenyl , benzyl, aryl or heterocyclyl; wis 0, 1
or 2, and the al kyl, al kenyl, al kynyl, cycl oal kyl,
cycl oal kenyl, aryl and heteroc9zlyl groups are
optionally substituted; X and Y are independently
selected fromO S and NR, where Ris independently
setected—fTom Nyqro 1 ower al kyt—hydroxy @nd—tpwet
al koxy. 2. Usle %%B’é@i néd in clain 1 wherein R 2 A<V
an _@ipdu¥et i tlut eBangd - Gal kyl or unsubgdiNet ed - Range
JO) 2 6al Kyl . 3B Use|as defined|in ciei m1l wheregn
[TNg 494 S an optl(gnally substituted aryl,Tingl 4. €
as—aeft+hed—inRr—ctarm—t—pherein rinf i i
subst 333t ed jpheny® ring. 5. Use ab def#4fed inl claiBnl
nhered3g7 ring A i Ban optional Iy substi448 ed heteroaryl
1 Ng. % Use as gefined in cImmlvvheg&n ring Ag

oget |c wi-tih—the—atons to which [t att-ached;
Fepre ts an opt¥onally substitu pd n4 dyl .,

byri déoli nyl | pyriBridinyl, pyrazinyl, pds0olyl| furBl,

hi enyds 1 mdazolyl, oxazolyl or soxa;gz_j yl ring. K.
Oseas defTmedTTL charm 1 wherei nfrimyg S—an
Ly —siubstituted| pyridyl, pidazinyl, B

.3vr|n4rQﬁ nyl lor py@azinyl ring. 8. Use 455 defihed i®

Cl ai mydg wherjein r@éng Ajis optionally syfgstituted A
OyT 1 d ring. 9. ﬁyse a;definediﬂ“b‘(‘%‘r—vmre' rel
-iynn ¥69 'S t'nn sz SuJbStItuted Aith oF n‘nranc

LAY B A WL IS

subst41ient g | ndedendently selected fr &8 hal o, - NHB,
NO2, £33 - allkyl, aryl and heterocycl yl4eit he aryl aad
ter 5

e o uont tuted G - olarkodEand hea Sing]

A contBl ns dne orfCrmrelring nitrogens, e A
416 C 464 C
420 C 465 C
421 C 467 A
422 C 468 C
423 C 474 B
430 A 480 A
431 A 481 C
434 C 482 A
436 B 483 A
437 C 484 A
438 C
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optional substituents include N-oxides of one or nore
of the ring nitrogens and pyridiniumsalts thereof.

waeosissins defined in claiml1 wherein ring A PGI/AU2004/001830

optionally substituted with a substituent sel ected
from hal o, al kyl, C6H5- CH3-C6H4-, CF3-C6H4-, pyridyl,
NO2 and when ring A contains one or nore ring

ni trogens, the optional substiggsent al so include an
N-oxide formof a ring nitrogen, and pyridiniumsalts
thereof. 11. Use as defined in claim1l wherein ring A

] i tuted as d in claiml of a.
T3hlsah RO R 2N Reor ComPiancs o d aples s (e Benaftiomen
N- oxi des and pharnaceutically acceptabl e derivatives
t her eof , \NI‘]EFEAEI:]\Bt}C X, R and R2 are as defined in
claé N defined in any one of clains 1 to
reln R2 Iél seI ected from-CH2R3, -C(Y)R3,

3, (R4)R3, -C(Y)CH2N(R4) R3, -C(Y)CH2SR3
and 1880 V\R5 vvhBre R3 is selected from hydrogen, -G .
al ky3peps C2-1i 2a| kanyl, -C2.i2al kynyl, -(CH2)nC3.
7cy kyl, - )rrC4 7 cycl oal kenyl , -(CH2) maryl,

g:ggryaryl Ci- al kyl, -(CH2) maryl C2.i 2al kenyl ,

ryI C2-i 2 I kynyl - (CH2) mhet er ocycl yl, and

vvhen36®|s - CH2R3, or -C(Y)R3 R3 may al so be sel ect ed
frorr368§R5 and QRS mis 0-6, Ris hydrogen or is GCi
glk R5 |s sel ected from G "“al kyl, C2-6al kenyl,

48

nyl , cycl oal kyl, C4.7 cycl oal kenyl ,
benz aryI andAheterocycIyI wis 0, 1 or 2, and the
al kyl, al kenyl, al kynyl, cycloalkyl, cycl oal kenyl ,
MqthodinRlSé/tEusimyAbgaly groups are optionally
substitut ed vvith one or nore substituents sel ect ed
fromC .6 alk Cl. 6 al koxy al kenyl
Selegisg Icompgygs qfaqhsltryqnhen é«q@ FeStqdnfer alm?h@blhﬁfsso inhibit the essential
fysibsroprpcessesrafdin spimtorysyneytmhgirudNH2, nmono or di (C
I -6al kyl ) am no, phenyl, benzyl and heterocyclyl.

Generation of RSV-F constructs

Single-stranded synthetic DNA oligonucleotides encoding the portions of RSV A2 F
glycoprotein incorporating optimal codons and without potential poly(A) addition or
splice sites were generated synthetically (Mason et al, W00242326). A membrane-
anchored full-length F was generated essentially according to the method described
therein and in Morton et al, Virology, 2003, 311, 275.

Synevtium formation assay

Fusion activity of the RSV-F constructs was measured in 293 cells essentially according to
the method described in Morton et al, Virology, 2003, 311, 275. For example: cells in six
well plates at approximately 80% confluency were transfected by adding plasmid DNA (2
ng/well) carrying the constructs of interest in CaPO4 solution for 4 hours. After glycerol
shock and wash, the transfected cells were trypsinized and 1.5 x 10* cells/well added to
96-well plates containing half-log serial dilutions of the test compound. Syncytium
formation was evaluated by visual inspection and quantified at 48 hours post-transfection
by addition of 20 pL of CellTiter 96 One Solution (Promega) followed by incubation for 4
hours at 37°C. The colour reaction was then stopped by addition of 25 pL. 10% SDS to
each well and absorbance measured at 492 nm. The compound concentration that reduced
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14. Use as defined in claim1l wherein R2 is - CH2-R3,
and R3is - (CH2)ra aryl or -(CH2)m heterocyclyl and m

w0 2008061318 and the aryl or heterocyclyl ring iBCT/AU2004/001830

optionally substituted. 15. Use as defined in claim1l
wherein R2 is - COR3 and R3 is aryl or heterocyclyl
and is optionally substituted. 16. Use as defined in
claim14 or 15 wherein R3 is otionally substituted
phenyl, naphthyl, furyl, thienyl, pyrrolyl,

H pyrrolyl, pyrrolinyl, pyrrolidinyl, oxazolyl,

gﬁﬁ d%f%m éiatﬁ T;(gglgnléq%dﬁeg %pﬁt;rélz%l‘twes bysgq/1 (Eégﬁi/?vég edibthted using an

Eymlz:mvylﬂttl@&p@gmm nyl, pyrazolidinyl, imdazolyl,
| m dazol i nyl, tr| azol yI (i ncluding 1, 2, 3 and 1, 3,4

V%) ata of el eagiBh Y4 sHow! &9 whete BC50 values
@9 i %?’}%‘FF %ﬂﬁ 7585500 e A Gt 9%%;[2;0 e/l

di oxanyl , nDrphollnyI 1, 4-di thianyl, thionorpholinyl,
MapRy BASY Fusidn ;Asﬁaytmatahl anyl, triazinyl, IH
t hi eno[ 2, 3- c]pyrazolyl thleno[2 3- b]furyl indonI,

i soi ndol y| uanun tan enzothi cnyl ; berrzoxazol y| ,

benzot hi azol yl , Cowpopa xaz ol yl,

benzi sot hi azonIthbzerm dagol RS,V Fusian dlsyay ECS0

i soqui nolinyl, qui qgl [ nyI qui noxal i nyt, uridi nyI ,
purinyl, cinmorinyl —phthaazinyt, qU|pa20||ny|,
qu| noxa| i nyl hnn-/r]\ r-azin /I n:\nbf h\/ di n\ll faYs

pteridinyl. _17. Usé6as_def| ned in claifin 16, whereiln R3
i's optionally subs3ijguted Wth one or grore
substituents Selected from G - alKyl, C- al Koxy, C2.6
al ken%lg - al kynyl hal o, halo-C'i-6 al kyl

P

Methpd, §; RS VcEayor R§tdVieds}, nercapto, nitro, cyano, NH2,
nmono or di (g . 6al kyl) am no, phenyl, benzyl and

het %5@&yfak yﬂodell&as b&'?orﬁl%d@%ehﬂ%ﬁr éé“dé‘sl:ﬁbéﬁ ih b ﬁf&atareF{RNyde et al,

Hareafter 2. s 2791 Pttt piging. ST, o were lightly
phesgctige mtha,»s@urra,nemaslpsmr@lév withHl 08 reg/ke/dap p& compound or vehicle
softgdl] tvientisfettistefigiodedt2 owsepewtitedinien in kahitarlyl anssthetized rats by

Hekdhsat EEIEN with approximately 1000 TCID50 of RSV A2 per animal. Four days
after virus inoculation, each cotton rat was sacrificed and their lungs removed and RSV
titres determined by plaque assay.

Table 10: RSV Cotton Rat Model Data

Compound Number | % Reduction of virus
Control
352 68
306 72
336 96

Method T: RSV Balb/c Mouse Model

The mouse model was performed essentially as described by Cianci et al (dntimicrobial
Agents and Chemotherapy. 2004, 48, 413). Briefly, eight week old female Balb/c mice
were weighed, anesthetized intraperitoneally with Avertin™ and compound or vehicle
administered orally 6 hours preinfection. Mice were inoculated intranasally with
approximately 10000 TCID50 RSV A2 per animal. Three days after virus inoculation,
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| ower al koxy and phenyl. 19. Use as defined in claim1l
wherein link -B-CG is an optionally substituted |ink

wo@ooshersidrmul a - CH2- (CH2) Z-, where z is 1-4.PRQDAUNE/001830

as defined in claim19 wherein z is 1 or 2. 21. Use as
defined in claim1l wherein - B-C is a linker of the
formula - CH2CH2-. 22. Use as defined in claiml
wherein linker -B-C is optioenadly substituted no nore
than three optional substituents, the substituents

sel ected from hal o, |ower al kyl, hydroxy, |ower

al kox phenyl .and b | . 23. Use as i,ned in clai
Sacfiiose e B LorgS remtt TRy My g by plaque
aesfy.ned in any one of clainms 1lto 21 wherein X is
oxygen or sul phur. 25. Use as defined in claiml

110 Ry ' I ubstituted aryl or
E‘gpgrelc}éyl/{c @Fﬁlé’mwz@gaﬂ%a@s defined in claim1
wherein R represents phenyl thienyl ovrrolyl
pyridyl ring prCemp@ind Nankhdrphe¥s/edpctiop of vivasr|i ngs
bei ng optional substituted wth hal o,con¢ehioxy, nitro,
-NR R' (where[R—and are I ngependent).y selectled
from hydr ogent—-ewer 4.6!\‘,'! ard-—CLO-R ggh-e-Fe—R—l—S a.
al kyl, phenyl or heterocyclyl), G . alkyl, phenyl and
It ®bidd, barbgpreciliedity a @ersonadkkidd, in- (63. afc ¥ied @amkiclus vafihtions and/or

gi.noéﬁw%ﬁe{&gngﬁﬁlq?ﬁiektﬁlt%e fm@ﬁ‘ﬂ%% shicwn the! spRLili¥ |RIHOBMhents without

t - Ny e 3 roup e .

e IO LSETL o S0PPK 91D dREEtiopngs CiRplpe descrigg The present
embodi@eNR ®e, thérefose, Ro Bd anodsiferedr ia aﬁd@m@em |liljustrative and not
selgived from hydrogen or |ower al kyl.27. Use as
defined in claim1 wherein Ri is phenyl optionally

bst] t ut W th a,substituent select from hal o, )
j %opgiécplg Ps Speft ication and the glallms w ?c teo?low, urr]ﬁess the context requires
otherwise, the word "comprise", and variations such as "comprises" and "comprising",
will be understood to imply the inclusion of a stated integer or step or group of integers or
steps but not the exclusion of any other integer or step or group of integers or steps.

The reference to any prior art in this specification is not, and should not be taken as an
acknowledgment or any form or suggestion that that prior art forms part of the common
general knowledge in Australia.
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6al kyl hal o, -G -6al kylCN, -OC .6al kyl, -
eal kyl halo, -OC i .6al kyl CO 2NH2, -OC . 6al kyl CN,

w0 aos/0eikyl Cs. ycycl oal kyl, -OC . 6al kyl C6H55PE€TEI2004/001830

. 6al kyl OCH 3, -0C6H5, -0OC6H4hal o, -CF3, -OCF3, -NRLR'
(where R1 and R' are independently selected from
hydrogen, -C(0)C i-6alkyl, -C(OCOH 5, -C(0O CH=CHCO
2H, -C(OQC i.6al kyl CO2H, -C(OyfgiL .6al kyl CO 2CH3
-C(OCi .6alkylC 6H5, -C(OC i.6alkylC6HACH3 -C(OC

i . 6al kyl C6HAOCH3 and -C(O C i . 6al kyl C 6H4hal 0), -CO2H,
%&J .6al kyl, -NO2, -OH, -C6H5, -C6HAG . 6al kyl,

C halo and -OC(O) Ci.6alkyl. 28. Use as defined in
claiml wherein R is phenyl substituted with hal o,
100 ugdbfvdompdall of §tideyd al 0, -OC i . 6al kyl CO 2NH2,
-0OC . 6al kyl Cﬁ -OC 1 _balkyl C 3.7cycloal kyl, -CCi.

6al kyl C6H5 or -OC i-eal kyl OCHs. 29, Use as defined in
claim1 wherein R is 4-chlorophenyl. 30. A nethod for
the treatnment of infections irgvol YWwg viruses of the
Pneunovi ri nae sub-famly by theg /nhi bi% i on of the
virus's fusion processes By the\adm nifstration of a
therapeutically effecti
formula | as defined i clainms 1 to 29, the
salt or pharmaceutical |l y>aeCeptgbl e derivatives
thereof to a patient in need toWreatnent. 31. A

phar maceutical formulation for tKe treatnent of

i nfections involving viruse§ogpulahe Pneunovirinae
sub-fam |y conprising a conpound of forrmula |I as

ﬂ%eﬂﬁ?ﬁld{}{haﬁﬁ cedfifal E.é{g%tgé gri\?a(?ivgsgthefé%? iAdhd Qcﬁxgsnt of infections

B]S,af maceut 1 ca tlt%é,ac eact e \zlatl)(les.t’hereo .

8518 Jres YOG O Y 3PPHEH i n any one

of clains 1 to 29, the salt or pharmaceutically

Adegghablich theratoms iovwhich hteis @aichied, fohfs amopfiaellysabftutdd aromatic
Hﬁgi canment for the treatnment of infections involving

viTuses of the Pneunovirinae sub-famly.

linker B-C together with the atoms to which they are attached, forms an optionally
substituted heterocyclic ring having from 5 to 8 ring atoms;

R; is selected from Ci.;z alkyl, C,.12 alkenyl, C,.;; alkynyl, -(CH)),Cs.; cycloalkyl,
-(CH»)yC4.7 cycloalkenyl, -(CHy), aryl, -(CHy), arylCj.j» alkyl, -(CH,), arylCs.2 alkenyl,
-(CHy)n arylCs.iz alkynyl, and —(CHy), heterocyclyl; n is 0-6 and the alkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, aryl and heterocyclyl groups are optionally substituted;

R, is selected from -CHjR3, -C(Y)R3, -C(Y)OR;, -C(Y)N(R4R3, -C(Y)CHoN(R4)Rs,
-C(Y)CH,SR;3 and -S(O)ywRs, where R; is selected from hydrogen, Cj.j; alkyl, Ci.12
alkenyl, Cs.12 alkynyl, -(CH2)mCs.7 cycloalkyl, -(CHz)Ca.7 cycloalkenyl, ~(CHy)p, aryl, -
(CHz)m arylCy.12 alkyl, -(CHy)m arylCa.12 alkenyl, -(CHa)y arylC,.12 alkynyl and -(CHp)py
heterocyclyl; and when R; is -CHjR3, or -C(Y)R3 R3 may also be selected from -S-Rs and
-O-Rs; m is 0-6; R4 is hydrogen or Ci¢ alkyl; Rs is Cy.¢ alkyl, Cp.¢ alkenyl, C,¢ alkynyl,
Cs.7 cycloalkyl, C4.7 cycloalkenyl, benzyl, aryl or heterocyclyl, w is 0, 1 or 2, and the
alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aryl and heterocyclyl groups are
optionally substituted;

X and Y are independently selected from O, S and NRg, where Rg is independently
selected from hydrogen, lower alkyl, hydroxy and lower alkoxy.
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33. A nethod for treating mammals infected with
viruses of the Pneunovirinae sub famly, which

W@ P ses admnini stering to the mammal a PCT/AU2004/001830

t herapeutically effective anount of one or nore of the
conpounds of formula | as defined in any one of clains

1 to 29, or pharmaceutically acceptabl e derivatives

thereof. 34. A nmethod for prevgpting the infection of

mammal s with viruses of the Pneunovirinae sub-famly,

whi ch conprises adm nistering to the mammal a

therapeutically effective anount of one or nore of the
compounds of fornula | as defined in any one of clains

2. t 0 USs asrdgfinad nmcelatm clalwhergin cRptishioe aenhsubbiituesl —~Ci¢alkyl or

uheibs@uted>-C(Ohe, Yslkypr net hod according to any one of
clainms 1 to 34 in t%e treatnent of infections

i nvol ving viruses of the Pneunovirus and ) )
Ret apHetsioiafingd inyelping 1 whereirHag vsis agopherallycdubstitstediang ring.

to any one of claims 1 to 34 in the treatnment of
Bespi Usd 8 derB¥d ey dlhidh 1 \Wheksn £i§§c is .aﬁ%ptigﬁﬁlylﬁﬁlstﬁﬁtteﬁ ghenyl ring.

nmet hod according to any one o ains"l to

treatment of human RSV or human netapneunovirus. 38. A
eonpolpriapfefinadninl aim X wharein ting Aj issanseptionallysybstituted heteroaryl
phgr maceuti cal ® acceptabl e derivatives thereof,

wherein A together with the atoms to which it is

ttached, represents a ti.onally substitute henyl, ... . .
yri dgFe, bR DRI 8 TRy A GPEgrrasithgle ROA: o which it is
gtagcheg, rapresgity ameptionally isebstituted gytidyikpyidazingl, fpyrimidiimyl, pyrazinyl,

ol Ethiewyleieddzdly, dx#olyRor isox&elyeeed from C 2 |
g?%y gﬂ%’ 12 igl\zflkenyl , %2 120g:RE§/r?y)I(, yEECIHg) nC3. 7

cl oal kyl , . - nC4-7 cycl qQal kenyl, -(CH2)n aryl, . .
T e %%Wﬁéﬂa@ Slay | Whersipying A f é@p@gr&ﬂlwe%gbpt}wted pyridyl,
pyridazinyl, pyrimidinyl or pyrazinyl ring.

8. Use as defined in claim 1 wherein ring A is optionally substituted pyridyl ring.

9. Use as defined in claim 1 wherein ring A is optionally substituted with one or more
substituents independently selected from halo, -NH; NO,, C;¢ alkyl, aryl and
heterocyclyl, the aryl and hetercyclyl groups optionally substituted with halo, Cy.¢alkyl or
halo substituted Cy alkyl and, when ring A contains one or more ring nitrogens, the
optional substituents include N-oxides of one or more of the ring nitrogens and pyridinium
salts thereof.

10. Use as defined in claim 1 wherein ring A is optionally substituted with a
substituent selected from halo, alkyl, C¢Hs- CHj-CgHs-, CF3-C¢Hy-, pyridyl, NO, and
when ring A contains one or more ring nitrogens, the optional substituent also include an
N-oxide form of a ring nitrogen, and pyridinium salts thereof.

11.  Use as defined in claim 1 wherein ring A is not substituted.

12.  Use as defined in claim 1 of a compound of the formula IV
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(CEb)n aryl C2-i2 al kynyl, and - (CH2)n heterocyclyl; n
is 0-6 and the al kyl, al kenyl, al kynyl, cycloal kyl,

weywboedskenyl , aryl and heterocyclyl groups arBCT/AU2004/001830

optionally substituted; R2 is selected from - CH2R3,
-C(Y)R3, -C(Y)OR3, -C(Y)N(R4)R3 and -S(O WR5, where R3
is selected from hydrogen, Cl-12 al kyl, C2-12 al kenyl,
C2-12 al kynyl, -(CH2)nC3-7 cyaqlpeal kyl, -(CH2)nC4-7
cycl oal kenyl, -(CH2)maryl, -(CH2)m aryl CM 2 al kyl,
-(CH2) m aryl C2.12 al kenyl, -(CH2)m aryl C2.i2 al kynyl
and - (CH2) m heterocyclyl; and whep,R2 is -CH2R3, or
-C(Y)R3 R3 may al so be selected frpm-S-R5 and - O R5;
mis 0-6; Ris hydrogen or Cl-&alkyl; RS is Ci-6

al kyl, C2-6 al kenyl, C2.6 alkyn C3.87 cycl oal kyl ,
C4_7 cycl oal kenyl , benzyt, het|erocyc| yl; wis
0, 1 or 2, and the al ky eyl

cycl oal kyl, cycl oal kenyll,
are optionally substitute
selected from QO S and NRO, where\R is independently
sel ected from hydrogen, |ower al k¢l, hydroxy and | ower
al koxy; with the provisos tiam A is phenyl and R
i s 4-chl orophenyl or unsubstituted phenyl (i) R3is

e e e e R B ey Gesggerein D0 X
RhanoRe ERALIARBLS when R2 s CORS: (ii) R3is

not unsubstituted phenyl or phenyl with only hal o,

18H3, UséhdBefred/iffany ©hEbOHRRETS t6 UDSivhendBNR S isdedttddfrom -CH,R3,

| O NER3oR! ik | 2 N0k i} t egh 0 S(O\R
QO 0Ky Eh R RS <mc§% (Rpt, SO
bt Ry \éﬁme%?@@?ﬁﬁh%ﬂmay%@e@( &y NpiSY 12%&%4&/11 ‘alkynyl, -(CH)nCs.
pryoloalayd, (i-@ngm@q Fﬁclpﬁtm, anﬂ?f?dmhwl,q&%i;)fﬁryﬂ@l-u alkyl,
QoH, 1098l keH{IS U@H)) [V Y. Calkynl, KgEHHLD 1X¥nd when R, is
%ﬁ(ﬁ?@?—%(?%:%%&h aié'ﬁéiey F'agc%%d) %o% §§:' '56an%| QJRﬁr’"ﬁ{ % 0-6, Ry is

het er ocycl yl groups

gycﬁr@g%@éﬁ&‘w a}lkﬁzllfssips) enec@qd‘rom Cigalkyl, Ci.alkenyl, Casalkynyl, Cs.
scycloalkyl, C4.7 cycloalkenyl, benzyl, aryl and heterocyclyl; wis 0, 1 or 2, and the alkyl,
alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aryl and heterocyclyl groups are optionally
substituted with one or more substituents selected from Ci.¢ alkyl, C;¢ alkoxy, Cis
alkenyl, C,¢ alkynyl, halo, halo-Ci¢ alkyl (including CF3), hydroxy, mercapto, nitro,
cyano, NH,, mono or di(C,.salkyl) amino, phenyl, benzyl and heterocyclyl.

14.  Use as defined in claim 1 wherein R; is —-CH,-R3, and R3 is -(CHz)maryl or -(CHy)y
heterocyclyl and m is 0 to 3 and the aryl or heterocyclyl ring is optionally substituted.

15.  Use as defined in claim 1 wherein R; is —CORj; and R3 is aryl or heterocyclyl and is
optionally substituted.

16. Use as defined in claim 14 or 15 wherein Rz is optionally substituted phenyl,
naphthyl, furyl, thienyl, pyrrolyl, H-pyrrolyl, pyrrolinyl, pyrrolidinyl, oxazolyl,
oxadiazolyl, (including 1,2,3 and 1,2,4 oxadiazolyls) thiazolyl, isoxazolyl, furazanyl,
isothiazolyl, pyrazolyl, pyrazolinyl, pyrazolidinyl, imidazolyl, imidazolinyl, triazolyl
(including 1,2,3 and 1,3,4 triazolyls), tetrazolyl, thiadiazolyl (including 1,2,3 and 1,3.,4
thiadiazolyls), pyridyl, pyrimidinyl, pyridazinyl, pyranyl, pyrazinyl, piperidinyl, 1,4-
dioxanyl, morpholinyl, 1,4-dithianyl, thiomorpholinyl, piperazinyl, 1,3,5-trithianyl,
triazinyl, 1H thieno[2,3-c]pyrazolyl, thieno[2,3-b]furyl, indolyl, isoindolyl, benzofuranyl,
benzothienyl, benzoxazolyl, = benzothiazolyl, benzisoxazolyl, benzisothiazolyl,
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(vi) when Ais phenyl and R is phenyl optionally
substituted with only halo, Cl1-6 alkyl and / or G -6

w@bkdosnyisahd R2 is COR3, R3 is not nethyl ene subGI/AU10e/d01830

with NH2, nono or di Cl-6 al kyl am no, N-piperidinyl
or N-norpholinyl; (vii) when Ais phenyl and R is

3- CH3, 4- CH3CH2CH2NHC( O) CH2O- phenyl , R2 i s not

-S( 0 2CH2S2CH3, - CHO, - COCH2@hg -- CH2CH2OH,

- CH2CH20CH3, -CH2CO2C(CH3)3 or C 6 al kyl; (viii) when
Ais pyridyl and R is

4- HC( O Q henyl i s not, CHS.
g‘fﬂ.; t%ﬁ Cﬁ%@cﬁ% i Hegrinoj! ,a.qmr@bn"f:f hePiagralingl, iridingl, purinyl,

pihaelingd e phibelizingl,aquiepiddinyl genoxadingl ebenetrinainyl, vadphthyridinyl or
ﬁﬂéﬁdﬁfypw so that when ring Ais phenyl (i) R3 is not
ydrogen or optl onal 'y substitut ed Cl 6 al kyl when R2
(ii) R3.is no CH2) mhet er ocycl yl
Mer eUFﬁ a%delﬁr@d ip Cbmla k%&hﬁ@a@R@éyethnaﬂy iygbstiguted with one or more

mhs’&tuedﬁsrsy]eptem&qnh Qi alkkl, Chy alkoky,cﬁ)zr:g)dlkenpl [Brsatiéynyl, halo, halo-C;¢
Elll’y lﬁmﬁ 51%7 Reetesipto, firB3cyah6, 16, rﬁono or d1(C1 salkyl) amino,
%ro hen 2 cmalx oxyphenyl or unsubst i t ut
anf E?Z:cfé' t benzyl; and with the prow S0
(|v) R2 |s not - CH3 when Ais pyridyl. 40. The
¢81n”p oUselasadeftirtliinethimn wheden RBis tOONEIR;, afid R; is —(CHa)m aryl or —

HTBERYE AP mas 8Bt ech@I %f}}l atrg;leﬁ 'op%f?ﬁlyasubstltuted
RARaee e g §O

%Vétpeg’(%n PR PRBpifusniy W?Penéﬁlqyz 0; lower alkyl, hydroxy,

loviey alkioxy apndplgnyb3. 7 cycl oal kyl , (CH2)ra Ca- 7
cycl oal kenyl, -(CH2)m aryl, (CH2) m aryl CM 2 al kyl,

16.CH2g8 s?src}/elﬁ%d Et‘?cl@%nll((f%ereiﬁ iiﬁ(ﬁ@-@- is an optionally substituted link of the
formula ~CH;-(CHy),-, where z is 1-4.

20.  Use as defined in claim 19 wherein zis 1 or 2.
21.  Use as defined in claim 1 wherein —B-C- is a linker of the formula —-CH,CH,-.

22.  Use as defined in claim 1 wherein linker -B-C- is optionally substituted no more
than three optional substituents, the substituents selected from halo, lower alkyl, hydroxy,
lower alkoxy, phenyl and benzyl.

23.  Use as defined in claim 1 wherein linker —-B-C- is not substituted.
24.  Use as defined in any one of claims 1 to 21 wherein X is oxygen or sulphur.

25. Use as defined in claim 1 wherein R; is an optionally substituted aryl or
heterocyclyl group.

26.  Use as defined in claim 1 wherein R; represents phenyl, thienyl, pyrrolyl, pyridyl
ring or a -Cy¢ alkylphenyl group, the rings being optional substituted with halo, hydroxy,
nitro, -NR’R” (where R' and R" are independently selected from hydrogen, lower alkyl
and -C(O)R, where R is C.¢ alkyl, phenyl or heterocyclyl), C.jzalkyl, phenyl and —O-R,,
where R, is -Ci.psalkyl, -Cs.cycloalkyl, -Ci.jzalkylCs.eycloalkyl, phenyl or -Ci.
12alkylphenyl; and the Cj.jpalkyl, phenyl or R, group may be optionally substituted with
halo, -CN, -NRR", -CO;R or -CONR'R", where R, R' and R" are independently selected
from hydrogen or lower alkyl.
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aryl C2.i 2 al kynyl, -(CH2) m heterocyclyl, -SR5 and -
OR5.41. The conpound as defined in claim 38, the salt

w@eoophersmaceut i cal | y acceptabl e derivative theP@oAp2004/001830

wherein ring Ais optionally substituted with one or

nore substituents independently selected from hal o,

-NHb, NO2, G - alkyl, aryl and heterocyclyl, the aryl

and hetercyclyl groups optionaglgky substituted with

hal o, C 6al kyl or halo substituted Cl1-6 al kyl and,

when ring A contains one or nore ring nitrogens, the

opti onal substituents include N-oxides of one or nore

of the ring nitrogens. 42. The conmpound as defined in

e7ai nmU38,ast dedinedlin dainphawhereauRi dalghgnglc opdnably esubstituted with a

dedstivRht \s8lebRar &8 h‘é'fber-@ﬂ&alkylng-c%hlkymﬁtd Oic‘ﬁ'sé]kleN -OC 1.¢alkyl,

S(ﬁ@“ atyhgg, YD ik S‘fkﬁéye gﬁl AR Geveloalkyl, -OC,.
CﬁHﬂgoﬁ?w@a‘kY@GEs» oQ@ﬁHfh 963&541?41%9-%131 1YeHon NRIR (where R' and
Rpit | aal irglapatdentientsekkted i fromudaydroges, ox+@(®)CQgeflk§dJ‘ aC(0)CgHs,

&0, 43¢0 B“?mﬁﬁ@@z}{ndc@)@l%m E{g}b mcl salkylCeHs,
Sotti Y RD R R e
conpousaikyhsNQef i0Bd-CeHs.cCalilih138lkyt: h@csI@élIalO ad -OC(O)C.alkyl.

phar maceutical ly acceptabl e derivative ther eof ,

ARG et L ey

aalkleﬁquﬂﬁlldanyWCHacz i 2al kynyl ,
- (CH2) mC3. 7cycl oal kyl, -(CH2) nC4. 7 cycl oal kenyl ,

CH2
QR e A RR Wiy S oomtensd 1
-(CH2)ra heterocyclyl, and when R2 is -CH2R3, or
3@ Y) R3mBBodeyr HHestocaeerteifenfeetios imlmlvﬁag?ﬁirmesl of GheRBueumovirinae
Qub-PanPii P bg,ahé SnBRTOAGSNHe rv1ﬂ'u“§,‘s Qum@n HrbddssesF By e administration of a

lra?p%t ﬁf% %cgv&fmf)\ﬁgy 8% a(i %pglq%‘ fﬁ%n@gl ké/sn%f ﬂneg in any one of
lskaira ctyca Oy the splt @ pharmacsptical Yaa%enth@e eréwtweaﬂkf‘é?fgf to a patient in
abéd/mytteatmml oal kyl ,

31. A pharmaceutical formulation for the treatment of infections involving viruses of
the Prneumovirinae sub-family comprising a compound of formula I as defined in any one
of claims 1 to 29, the salt or pharmaceutically acceptable derivatives thereof.

32.  Use of a compound of formula I as defined in any one of claims 1 to 29, the salt or
pharmaceutically acceptable derivatives thereof in the manufacture of a medicament for
the treatment of infections involving viruses of the Pneumovirinae sub-family.

33. A method for treating mammals infected with viruses of the Preumovirinae sub-
family, which comprises administering to the mammal a therapeutically effective amount
of one or more of the compounds of formula I as defined in any one of claims 1 to 29, or
pharmaceutically acceptable derivatives thereof.

34, A method for preventing the infection of mammals with viruses of the
Prneumoviringe sub-family, which comprises administering to the mammal a
therapeutically effective amount of one or more of the compounds of formula I as defined
in any one of claims 1 to 29, or pharmaceutically acceptable derivatives thereof.
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cycl oal kenyl, aryl and heterocyclyl groups are
optionally substituted with one or nore substituents

waedosossas from G -6 al kyl, Cl.6 al koxy, C2-6 aP&BEAYLG04/001830

C2-6 al kynyl, halo, halo-Ci-6 al kyl (including CF3),
hydr oxy, nercapto, nitro, cyano, NH2, nono or di(C

i -6al kyl) am no, phenyl, benzyl and heterocyclyl, the
substituents being optionallyiggbstituted. 45. The
conmpound as defined in claim38, the salt or
pharmaceutical ly acceptable derivative thereof

wherein R2 is - and R3 is %

33-CH2Y bR etcs %PPOTé]Htg ihang oge Psclsl%b q%mathwe@ment of
Inditaions ynviolding vimgses of thp tPnewrabviyussudMetapnehovifis gdines.
conmpound as defined in claim38, the salt or

%2{ glﬁﬁe %% aI ltyqﬁg&%%% ?g){‘léa ¥? ?Ellayrr?s Lgcie §éf lélctg}% reflttment of
5%9“@@56%WFﬂﬁﬁWPys§ﬁ$%}|tuted 47. The conpound as
defined in claim45 or 46, the salt or

phar rfﬂf@ﬁ’s‘e'o@%étﬂo@é‘c@&@‘i@b&%m? Sht ¥AblaMEs I REILRSf the treatment of
opt I .onal ﬂy substituted phenyl, naphthyl,

ﬁ@???kgtﬁFéHVFm' ?WW&I'ovuﬁﬁpyrrolyl pyrrollnyl
pyrrolidinyl, oxazolyl, oxadiazolyl, (including 1,2,3
asd LA%oﬁmoumﬂbﬁﬂmmyhﬂ) t hi azol yl, isoxazolyl,
furazanyl, isothiazolyl, pyrazolyl, pyrazolinyl,
pyrazolidinyl, imdazolyl, imdazakinyl, triazolyl
(including 1,2,3 and 1,3,4 triazolyls), tetrazolyl,

t hi adi azol yl (|nclud|ng 1,2, ®and =g

t hi adi azol yl's), pyridyl, nyl, pyrlda2|nyl
pyranyl, pyrazinyl, pip 1, 4- di oxanyl ,

mor phol i nyl, 1, 4-dithiafyl, pttSl i nyl |

pi perazinyl, 1,3,5-trithi , trAazinyl, IH

t hi eno[ 2, 3-c] pyrazol yl, ' ,3-b]furyl, indolyl,

i soi ndol yl, benzofuranyl, benzot\Wi enyl, benzoxazolyl,
benzot hi azol yI , benzisoxazokg , ﬁnzisothiazolyl,
benzi mi dazol yl . indazolyl, FrB8MRMolinyl, quinolinyl,
qui noxal i nyl, uridinyl, purinyl, cinnolinyl,

phidia] an phakmacbutiaBodceeptible dedivigdeas theydof, wherein
benzotriazinyl, naphthyridinyl or pteridinyl. 48. The

%ﬁg@g@gg &?ﬁmcglgr%}glgg &clé B(Ylglf}}agqs 3attacher<]i reprlesents an optionally substituted
phenyl, pyridyl, pyridazinyl, pyrimidinyl or pyrazinyl ring;

B-C is an optionally substituted link of the formula —CH,-(CH,),-, where z is 1-4;

R; is selected from Ci.jz alkyl, Ci.p alkenyl, C,.1» alkynyl, -(CH),Cs.; cycloalkyl,
-(CH2)nC4.7 cycloalkenyl, -(CH,), aryl, -(CHa), arylCj.;2 alkyl, -(CHy), arylCs.1, alkenyl, -
(CH,), arylC,.;» alkynyl, and —(CHa), heterocyclyl; n is 0-6 and the alkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, aryl and heterocyclyl groups are optionally substituted;

R is selected from -CH,R3, -C(Y)R3, -C(Y)OR3, -C(Y)N(R4)R; and -S(O)yRs, where R
is selected from hydrogen, Cj.12 alkyl, C,.15 alkenyl, Cs.12 alkynyl, -(CH;)Cs.7 cycloalkyl,
-(CH2)mC4.7 cycloalkenyl, -(CHz)p aryl, -(CHa)p arylCi.12 alkyl, -(CHy)y arylCs.q; alkenyl,
-(CH)m arylCs.12 alkynyl and -(CHa)n heterocyclyl; and when R; is -CHjR3, or -C(Y)R3,
R; may also be selected from -S-Rs and -O-Rs; m is 0-6; R4 is hydrogen or Cy.¢ alkyl; Rsis
Cis alkyl, Cy.¢ alkenyl, Cy alkynyl, Cs.; cycloalkyl, C4.7 cycloalkenyl, benzyl, aryl or
heterocyclyl; w is 0, 1 or 2, and the alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aryl
and heterocyclyl groups are optionally substituted,
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derivative thereof, wherein R3 is optionally
substituted with one or nore substituents sel ected

wo ews@516 al kyl, G- al koxy, C2-6 al kenyl, C2P@I/AU2004/001830

al kynyl, halo, halo-Ci-6 al kyl (including CF3),

hydr oxy, nercapto, nitro, cyano, NH2, nono or di(C

i -6al kyl) am no, phenyl, benzyl and heterocyclyl, the
phenyl , benzyl and heterocyclyh7groups being
optionally substituted. 49. The conpound as defined in
claim38, the salt or pharmaceutically acceptable

er there wher ei.n. R2 - H Rs, and R3

?% cf gHﬁ rgﬂwndgpﬂy selegisl rorat @y §a?‘§%‘§d Where Rg is gngependently
saicbttdﬁomrlyfldrqgenﬂemr aliyly hydrory and looyer iatkoay] y

substitut ed with one or nore substituents

%ﬁ’e é\%@{%g that &}Ihglg 5&619 gﬁ%n%nﬁll?cflko is 45813{}8{&?% 12% 8&?%’8%@&(1 phenyl

f i nB@l 1§ Kot Plaswl?ﬁ@ate t 478 Ospmnyl ohal?maﬂlma d@avbs&lwwci/ phenyl or phenyl
ac ce pwahl calydiealo \-&lH:\aad /o e®@H§ submmeats wleni R, i OQ)RgZ

Wher ”B@@bgﬁfé@}? gt és?%%re% Vi s PN, cocro.
63) TRe ig gwep swsebstiBitese phenydl or pheng withgonly thalas aiGHsorrOCH; and/or
phar me@)OICERIOH; sabstitpdnadivhertRy is\ES)NHRE her eof

wherein the linker -B-C is optionally substituted no
pﬂpf{)e.tﬁ an _three optional substituents, the
With {HFRIPYSe%| ected from hal o, |ower alkyl, hydrox
(isier Whek dxig phemdrapd Rarisl OBbRz\Rs, is et hydregers mpsuhstjtua@y Ci.6 alkyl or
def i negls alkyComily ﬁuli’sﬁtutédlﬁutﬁalﬂz, ﬁfon@%@ﬂﬁ@?@ﬂl‘k Bfﬁhin&s groups;

cepmplgglggh%@%h ggﬂﬁgf&aﬂoﬁ COE{? ish . B

mwgsn %tlﬁé’ E%)fltan | phEherybeRtiqna e j0gly hald, Cy.g alkyl
der i vand {er CherBoky antidheis ICOR, Rpisynye nncihylsmet plthstituted with NH,,

55. Thené @Hﬂp@pgalﬁﬂ ahgho neq)lpe@ldﬁiﬂbmorﬁhbﬁnﬁal t or

RRB" "RARELW §Hnedy135650 88 EH, 4- -CH3CH,CH,NHC(O)CH,0-phenyl, R is not
-S(0),CH,SO,CH;, -CHO, -COCH,CH; -CH,CH,OH, -CH,CH,OCH;,
-CH,CO,C(CHj3)s3 or Cy¢ alkyl;

(viii) when A is pyridyl and R, is 3-CH3,4-CH3;CH,CH,NHC(O)CH,O-phenyl, R, is not
CH;.

39.  The compound as defined in claim 38, the salt or pharmaceutically acceptable

derivative thereof, with the proviso that when ring A is phenyl

1) R3 is not hydrogen or optionally substituted C;.¢ alkyl when R, is —CH;R; or
-CORgy;

(i) Rz is not (CHj)mheterocyclyl where m is 1 or 2 and the heterocyclyl ring is
piperidinyl, morpholinyl, pyrrolidinyl, piperazinyl, thiomorpholinyl when R; is —
COR; and R; is 4-chlorophenyl, 4-methoxyphenyl or unsubstituted phenyl;

(iii)) R is not benzyl;

and with the proviso

(iv) Ry is not —CHj; when A is pyridyl.

40.  The compound as defined in claim 38, the salt or pharmaceutically acceptable
derivative thereof, when A is phenyl and R; is ~CH,R3 or -C(O)R3, and Rj; is selected
from Crpp alkyl, Cj.;» alkenyl, Cs.;2 alkynyl, -(CH2)mCs.; cycloalkyl, -(CH2)nuCsr
cycloalkenyl, -(CHa)m aryl, -(CHy)y arylCi.i2 alkyl, -(CHz)m arylCs.in alkenyl, -(CHp)py
arylCs.12 alkynyl, -(CHy)n, heterocyclyl, -SR5 and —~ORs.
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derivative thereof, wherein X is oxygen. 56. The
conpound as defined in claim38, the salt or

w@basoeisest i cal |y acceptabl e derivative ther eoPCT/AU2004/001830

wherein Ri is an optionally substituted aryl or
het erocycl yl group. 57. The conpound as defined in
claim 38, the salt or pharmaceutically acceptable
derivative thereof, wherein Rijogepresents phenyl,
thienyl, pyrrolyl, pyridyl ring or a -G .6
al kyl phenyl group, the rings being optional
substituted with hal o, hydroxy, nitro, -NR R' (where
R1 and R' are independently selected from hydrogen,
hower Tat lopmpanad -ag(defirgd il etadémF38, sthe\salt bl phyrmagrutinglly acceptable
aerivigive l‘tl‘i&i‘b’éﬂ WhereirCking 2 i%)’dptloﬁﬁl%nydbsﬂﬂl@ed' with Rae OMARITE substituents
@t% i, Y ¥1°'1\‘?6' Ky

eﬁg\ndle y}( (s; e q‘n& %16 Csﬂkyl afyl alnd heter?cyclyl the aryl
%h@tﬁ@y@yl gggum, |op %Wélﬁyqu ], th g lb%o,'@wag@fl or ha%) substituted Ci.
olkyl andi| Whers ulbgtA tashihswonchohalong ringNyitropiRisRthe optd@@R substituents
HcludeFRORHES of ¥ited@nbie dRIneAith ﬁtro?ér@ i ndependent |y

sel ected from hydrogen or Iovver kyl. 58. The

conmpound as defined in claim3 the salt or

ARar mke romparng ag dedinedin éladlar$&; dhe valt gsephagmaceutically acceptable
dbdvativa thtreos wileeeiv| rirgpiAl snaptionaly Babstitaeé dvith ahsubstituent selected

%9?11&15 Uﬁﬁﬁl %%H?CC?H Cf(;HZmdF%L@g Cﬂyri@l? Wd)z and when ring A contains
OEi:Pr %18{ %%?f(ggensdge C@E¥R§N Ekﬁ t afs IS cl%c‘ijﬁ W@)\ilde form of a ring

nifggesal kyl C3. 7cycl oal kyl , - QG . 6al kyI CGH55 - OCi
6al kyl OCH 3, - OC6H5, %I—Mhal o, - - NR' R

g\her ECO r 1 h a acceptaple
nga%%hnh%;?;v&f a8 o%g E&’%IP% éﬂyﬂﬁg% ﬁé%&.é@%ﬁly ptabl

ng &g $1 coecH3, - (O C
. 6al kyl G6H5, -C(O Ci. 6al kyI C6HACH3>- C(O) Ci
4$al kyh&RbHh a@@ﬁﬂ@&h;@%&%h@@kﬂh&' Iﬂiarma&@abhlly acceptable

¢ gh%a e@@&ls 51‘0[11(];6 O|C§¥5R -C(Y)ORs, -
) o @ (ﬁ{é& E&E@gﬁ W qrp 1s selected from
hydmgtrabKé 12alkyl, -C2 12alkeny1 -C,. lzalkynyl -(CH2)mC3 7cycloa1ky1, -(CH2)mCs-7
cycloalkenyl, -(CHp)maryl, -(CHp)marylCj.;» alkyl, -(CHy)marylCs.jsalkenyl, -
(CHy)marylCs.p2 alkynyl, -(CHz)mheterocyclyl, and when R; is -CHjR3, or -C(Y)R3, R;
may also be selected from -S-Rs and -O-Rs; m is 0-6, R4 is hydrogen or is Cy.¢ alkyl, Rs is
selected from C,.galkyl, Cy.galkenyl, C,.¢alkynyl, Cs.scycloalkyl, Cs.7 cycloalkenyl, benzyl,
aryl and heterocyclyl; w is 0, 1 or 2, and the alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, aryl and heterocyclyl groups are optionally substituted with one or more
substituents selected from C,.¢ alkyl, Ci.¢ alkoxy, C,.6 alkenyl, C,.¢ alkynyl, halo, halo-Cy.¢
alkyl (including CF3), hydroxy, mercapto, nitro, cyano, NH;, mono or di(C;_alkyl) amino,
phenyl, benzyl and heterocyclyl, the substituents being optionally substituted.

45.  The compound as defined in claim 38, the salt or pharmaceutically acceptable
derivative thereof, wherein R; is —CH;-R3, and Rj is ~(CHj)maryl or -(CHy)n, heterocyclyl
and m is 0 to 3 and the aryl or heterocyclyl ring is optionally substituted.

46.  The compound as defined in claim 38, the salt or pharmaceutically acceptable
derivative thereof, wherein R, is —COR; and Rj is aryl or heterocyclyl and is optionally
substituted.
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derivative thereof, wherein R is halo-phenyl. 60. The
conpound as defined in claim38, the salt or

w@basoeisest i cal |y acceptabl e derivative ther eoPCT/AU2004/001830

wherein R is 4-chlorophenyl. 61. The conpound as

defined in claim38, the salt or pharmaceutically

acceptabl e derivatives thereof, wherein Ais an

optional |y substituted phenyl_ yggng.- Il - 62. The

conmpound as defined in claim38, the salt or

phar rraceuti cal ® acceptabl e deri vatives thereof,

V\herel i's O) and. R3 or .

g}nép );qs 3 Cllﬁl 5(prt4g gle sgﬁ@r phwwﬁc&}ly acceptable

Heﬂ‘mtwarthére@ﬁ; otherdis Ropisi quiimhély subisgituteclpbehyl,6@aphittyd, furyl, thienyl,
og@fﬂ)}ﬂﬁﬂldy[‘ ﬁn@hﬁin%ﬁ azdIE 05@(!11%1?1 IMcluding 1,2,3 and

%ffléx%dlfzol e{hﬂzgéy@ gﬁéa%oilyéxﬁrgzdangl Focf 11%2%11?{8 ;Bg O&Hl mrrazohnyl
allatzolf Byle dpidagalyl, Tidazehpdu idazelyl danclyding 12,3 | asdnd .8, triazolyls),
tatchzolyl thiadiczdly] f(inchadimgl 1p%3 i abiduiyB dlakhiadilani@e, , pyridyl, pyrimidinyl,

faﬁylc( Biapnd ﬁpérﬁiln}(lch@ Hfo%ﬁﬂ/}il Qﬁorphohr}yl 1,4-dithianyl,
g%ﬁ%? g‘jgksw%ra@“@pth i élflﬁvngfhbgfl?%lﬂﬂ o g cfhlehorS-clpyrazoly1,

| drededyly nisoinsiodyly” benzefurgeyl, Abenzothienyl, benzoxazolyl,
pastoffig ] sizisbRazvli] Abdnaizothidzolylebehzigdtamingl, @dtlazolyl, isoquinolinyl,

gg%@gﬁ}'flo 2:1h5‘>¥é?ﬂn g?%ﬁﬁiﬂ%’gﬁ:’rﬁgl PQFdﬁ H%’Tlirj gﬂ@alazmyl quinazolinyl,
ﬂléltnioﬁ %’éylog p?‘? r nggr P'i?in@’@yft he salt or

phar maceut i caI |y acceptabl e derivative thereof.
48.  The compound as defined in claim 38, the salt or pharmaceutically acceptable

derivative thereof, wherein Rj is optionally substituted with one or more substituents
selected from C;¢ alkyl, C;.¢ alkoxy, C,¢ alkenyl, C,.s alkynyl, halo, halo-C,.¢ alkyl
(including CF3), hydroxy, mercapto, nitro, cyano, NH,, mono or di(C;.¢alkyl) amino,
phenyl, benzyl and heterocyclyl, the phenyl, benzyl and heterocyclyl groups being
optionally substituted.

49.  The compound as defined in claim 38, the salt or pharmaceutically acceptable
derivative thereof, wherein R, is —CON(H)R;, and Rj; is -(CHj)y aryl or —(CHy)m
heteroaryl and m is 0 to 2 and the aryl or heteroaryl ring is optionally substituted with one
or more substituents independently selected from halo, lower alkyl, hydroxy, lower alkoxy
and phenyl.

50. The compound as defined in claim 38, the salt or pharmaceutically acceptable
derivative thereof, wherein z is 1 or 2.

51. The compound as defined in claim 38, the salt or pharmaceutically acceptable
derivative thereof, wherein —B-C- is a linker of the formula -CH,CH,-.

52.  The compound as defined in claim 38, the salt or pharmaceutically acceptable
derivative thereof, wherein the linker -B-C- is optionally substituted no more than three
optional substituents, the substituents selected from halo, lower alkyl, hydroxy, lower
alkoxy, phenyl and benzyl.

53. The compound as defined in claim 38, the salt or pharmaceutically acceptable
derivative thereof, wherein the linker —B-C- is not substituted.
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54.  The compound as defined in claim 38, the salt or pharmaceutically acceptable
derivative thereof, wherein X is oxygen or sulphur.

55.  The compound as defined in claim 38, the salt or pharmaceutically acceptable
derivative thereof, wherein X is oxygen.

56. The compound as defined in claim 38, the salt or pharmaceutically acceptable
derivative thereof, wherein R| is an optionally substituted aryl or heterocyclyl group.

57. The compound as defined in claim 38, the salt or pharmaceutically acceptable
derivative thereof, wherein R; represents phenyl, thienyl, pyrrolyl, pyridyl ring or a -Cj.¢
alkylphenyl group, the rings being optional substituted with halo, hydroxy, nitro, -NR’R”
(where R' and R" are independently selected from hydrogen, lower alkyl and -C(O)R,
where R is C;¢ alkyl, phenyl or heterocyclyl), Ci.jzalkyl, phenyl and —O-R,, where R, is -
Ci-zalkyl, -Cs.seycloalkyl, -Ci.12alkylCs.seycloalkyl, phenyl or -Ci.jpalkylphenyl; and the
Ci-1zalkyl, phenyl or R, group may be optionally substituted with halo, -CN, -NR'R", -
CO.R or —-CONR'R", where R, R' and R" are independently selected from hydrogen or
lower alkyl.

58.  The compound as defined in claim 38, the salt or pharmaceutically acceptable
derivative thereof, wherein R; is phenyl optionally substituted with a substituent selected
from halo, -Cjgalkyl, -Cisalkylhalo, -C;alkylCN, -OC;¢alkyl, -OCjgalkylhalo,
-0OC6alkylCO,NH,, -OCi.6alkylCN, -OCjsalkylCs.scycloalkyl, -OC.¢alkylCsHs, -OC,.
¢alkylOCH;3, -OC¢Hs, -OCgHshalo, -CF;, -OCF3;, -NR'R" (where R' and R" are
independently selected from hydrogen, -C(O)C;.¢alkyl, -C(O)C¢Hs, -C(O)CH=CHCO,H, -
C(0)Cy6alkylCO,H, -C(0)C1.6alkylCO,CH3, -C(0)Cy.salkylCsHs, -C(0)C;.
6alkle6H4CH3, -C(O)Cl-salky106H4OCH3 and -C(O)Cl_Galky1C6H4halo), -COzH, -COzCl-
6alky1, -NOz, -OH, -C6H5, -C6H4C1.6alkyl, -C6H4halo and -OC(O)C1.6alkyl.

59. The compound as defined in claim 38, the salt or pharmaceutically acceptable
derivative thereof, wherein R; is halo-phenyl.

60. The compound as defined in claim 38, the salt or pharmaceutically acceptable
derivative thereof, wherein R, is 4-chlorophenyl.

61.  The compound as defined in claim 38, the salt or pharmaceutically acceptable
derivatives thereof, wherein A is an optionally substituted phenyl ring.
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62. The compound as defined in claim 38, the salt or pharmaceutically acceptable
derivatives thereof, wherein R; is C(O)-R; and R3 is -(CHy)y-aryl or (CHy)m-heteroaryl,
where m is 0 to 6, and the aryl or heteroaryl group is optionally substituted.

63.  The compound as defined in claim 38 of the formula IV

Rz
\
R1 N\

N X

| N

s

oO—w

X

Formula IV
wherein R;, Ry, X and -B-C- are as defined in claim 38, and the N-oxide form and
pyridium salt thereof.

64.  The compound as defined in claim 63, and the N-oxide form and pyridium salt
thereof, wherein R; is C(O)R3 and Rj is -(CH)m-aryl or (CH;)m-heteroaryl, where m is 0
to 6, and the aryl or heteroaryl group is optionally substituted.

65. A compound disclosed in table 2 or 3.
66. A pharmaceutical formulation for the treatment of infections involving viruses of

Preumovirinae sub-family comprising a compound of formula I as defined in any one of
claims 38 to 65, the salt or pharmaceutically acceptable derivative thereof.



