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WD 2008/ 037011 PCT/ AU2007/ 001429 A -1- PCOLYCYCLIC

AGENTS FOR THE TREATMENT OF RESPI RATORY SYNCYTI AL
wO/RMBIE310NFECTI ONS 5 Field of the invention TheP@r/asznu/001429
,invention relates to antiviral conpounds, nethods for

their preparation and conpositions containing them

and the use of the conpounds and conposition in the

treatment of viral infectiods. In particul ar, the

invention relates to the use of conpounds 10 of

formula | for the prevention and/or treatnent of

r eSPOLFCYYLEYAGENTES FORITHE TREATMENTHOH RESRERAFORY

Background Art 15 Respirat ' virus (RSV) is
t he | eading cauWYi%@ﬁEpﬁml E\Wer
respiratory tract infection in adults, young children

and i nfants. Serol ogical evidence indicates that in
the western world approxi mately 95% of all children

. .ha heen jnfected wth RSV by the age of two and
Fﬂmlel CGEVIMOnGr en have been exposed by ‘the tine they
reach adul thood (see Bl ack, C P., 2003, Resp. Care

48:209-31 for a recent review of the 20 biology and
Thenmrsegt msrention 168y fo pptivied compewnds; metledy fpfhey: preparation and

will. only cause., m nQr r [ ' b
conprvioBire p D 1y SHaLEare HEbE Ry g0 ShRpBlch in o
treaBBMBIOE viraf BEEdtRAs. WMt Partibslan itheiBivemtjorr efatdst toithe use of compounds

bronchiolitis or pneunonia which may result.in . .
of formada { frithe preypntinn @éﬁ%ﬁt@awnéogﬁ%@%%ﬁ?%%w infection and
dis%%e 000 infants are hospitalized wwth RSV infection in

TRe United States. Infants who have been born 25

prematurely or have a pre-existing lung di sease are a

high risk of severe infection and conplications.
BackgiougdiAdt ect i ons are responsible for 40 to 50% of

hospitalizations for pediatric bronchiolitis and 25%
of hospitalizations for pediatric pneunonia. Since thcel
Respiratone syesytohseruso (REV) iinfthetlceding scayss qir agube typper and lower

RSV i nf ect.i h d. . tonce
resiRATY bt e SRt onuapEltin AR UHREC seldlogical cviden

indRE&S Chad i€ theMvbfleraPp&id 3dbrogisnielpvsviyof aif edtdranhave been infected
tracheobronchitis, and otitis nedia. However, R

: Jredi a. : ?M/ LD e th
with RSV brighe ege pb e 2aéd 08Yeqe ghjldeeanhaye begh sxpese Hydhs figpe they
s ’ | S eggRM @O @81 Y0 a recent review of the
reacfb@@'ﬁ@@%ﬁere%%%%&)%g%ﬁ%g -2 nortality rates of
bioltigyt dhd2@aapdmed/of RS3Pecln mebtycaséw thet BSWi infectiopy awll ondy cause
_history of heart, X ) 1
minor uppef respiratory illness with symptoms resembling that of the common cold.
However, severe infection with the virus may result in bronchiolitis or pneumonia which
may result in hospitalization or death. In a given year, around 91,000 infants are
hospitalized with RSV infection in the United States. Infants who have been born
prematurely or have a pre-existing lung disease are a high risk of severe infection and
complications. These infections are responsible for 40 to 50% of hospitalizations for
pediatric bronchiolitis and 25% of hospitalizations for pediatric pneumonia. Since the
immune response to RSV infection is not protective, RSV infections reoccur throughout
adulthood. In adults and older children, RSV infection has been associated with upper

respiratory infection, tracheobronchitis, and otitis media. However, RSV in the

institutionalized elderly can be more serious and is characterized by severe pneumonia and
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or lung conditions are at a high risk for RSV
i nfection. The infection has been linked to
wez@smstat i on of patients with chronic obstruck@Cwau2007/001429
pul ronary di sease. Significant nortality has been
observed in i mmunoconprom sed patients, particularly
t hose undergoi ng bone 5 marrow transpl antati on.
(Evans, A S., eds., 1989, Vi4al Infections of Humans.
Epi dem ol ogy and Control, 3rd ed., Plenum Medica
Book, New York at pages 525-544; Falsey, AR, 1991
mo#t#lite ehtes €M 10020 ek P8YErisphetivelly. Al OdtBDBrevamd history of heart

or lon apndiamaise ke el ek 615 BEY-mleion. THeRRPCan Bosbigelinked to
exag%rbaﬁlﬁl o n?lé%ty%ﬁp@kﬂrﬁﬂiicro%@t?oﬁv uihofaeN&issdse. S ﬁigiiaﬁnt mortality

n- seg negati ve strand RNA viruses in

hasFzeeh |obearvédh i iymanocdnzemisel pbtients, riagtienlathtithose undergoing bone

R P Ao oL MR POtV te. JRp UGBSl Bumans.

Epiabiidl@dy dnd EBRHIDSH rdd) Peentint MadidalBoblarMNéy York at pages 525-544;
Par anyXxoviri dae.” Based on _genetic and antigenic |,

Falseys Aol d9Q1, iInfegth £ oatrpliHpsn- Aipidsemiele | 60288 qnd Garvie ez al., 1980,

Br JYBED, 2915l BBy 1959 1081y B80T P s

of the Pneunovirus genus include viruses such as
bovi ne RSV (BRSV),  ovine RSV, ?FéO?S and pneummni a d
RSYi is\ismembgy O theporder dsgesrvgofesr whiopnconsisls. ¢lafhe gpn-segmente

nedaRSUMRMLA I RR& hi3Ses AF ! tHISSintiles FePMmMot-aRRE WRBLEMAdae and

Ich contains the recently identifi‘ed and I nportant
Filbwiridme. p &30 @é rhumama r(oftet apnetermed RSY ohFRSY) &0a fgeyber of the

causes respiratory j.ll.ness ranging f.rom,md. r .
PrsigiBT s ecn ChprtrE SRvePE CE Ry M PG amoriridae.
BagldSRASS S AftiRhRNERaRbhd ih&h@ﬁﬁiclﬁﬁ@l;[ﬁ@fbih@s, REANisdesified into

Hoogen, B et at., 2001, Nat. Med. 7:719- 72%).
tweybgrmipagh ond Brdyfsen, ditet gbpliiGeni Bitok 214 #2180k (tber members

nd, 15% of respir.at,0Ly ' Q- N :
o T i OB OAFCHAT, B i
(ORSVYedhd Bnewhomdh. virddQ3, mice I(PVBO ambhgst others. The sub-family

188:1571-1577). hMPV is also associated wth 12 to [
Prgguginas: plsp Sneladesathensans | Metaprquyanir e vipph geptaing; the recently

. . i . . _ |

g R R o B .
seropositive for hMPV by age 2, and al nost all

P ol e Bk S0 $SES R SRS SIS o sever

lovg&qgfrge%yogﬁ HisBsE/ O QY Efo%@ﬂiﬁ%ﬁs ancﬁlg_lgd%rrlﬁﬂl@d tva@lich @iddpen, B et al.,

genorre features described above, y .
20¢havaadvled i 712824 Depending o the gatieni pepedpéot mpled bagveen 5 and

15%25%19@%%1{%@%\,&%%%8% ?r} %ur}lgsaﬁl%ir&lsm%}g %%l &&i’b%gabﬁeotéo fIMPV infection
(van den Hoogen, B. et al., 2003, J. Infect. Dis. 188:1571-1577). hMPV is also associated
with 12 to 50% of otitis media in children (van den Hoogen, et al., 2004, Pediatr. Infect.
Dis. J. 23:825-S32). In the Netherlands, 55% of tested individuals were seropositive for
hMPV by age 2, and almost all individuals 5 years and older were seropositive (van den
Hoogen, et al., Virology 295:119-132).
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attachnent and entry of the host cell. Entry is

considered to require a process by which the vira
we@pooshsel f uses with the nenbrane of the host PEi/AD2007/001429

Fusion of infected cells wth, 5 for exanple, their

nei ghbours, can also result in the formation of fused

mul tinucleate cells known as syncytia in sone cases.

The fusion process is bel i evdd to be gl ycoprotein

nmedi ated and is a feature shared with diverse

envel oped viruses in other taxonomc groups. In the
In addi®nab thdgerdarcafeyturesi desctited\abous Familly cdibtactpeisticsainclude a lipid

envEPE MR B3¢ bR PR SPIoS AR 5e Rssblihted with
atta%lixalgl@rgsa%q HAGIFRe hSstRR1L. WhirydN 8bhaddrd 1 RIFRire ;ég;?‘xﬁée%s by which

een achieved in the area of prevention f )
the ivirhlomtveloat filse Wwithitbk membsanei af ke hesheell.r Bagion ef mfseted cells with,

for ts{ﬁe%%a?:jt. ?1? %%igp‘?&%%lecgp aP%ﬁgsr%Xﬁ ig?ﬁe f\%latigﬁc’ olafu[sgcfj &%ﬁt&n%@leate cells

knowWHTH9eHlY |ih NoRRS@des. t NBkafkies RPESOVE Believelr ot BE Glycoprotein
high-risk infants fromserious LRI: RSY-13V (RSV 15 X

medigted rang) sbulfeatutenshaggd moths divarss oevalonad 4TURgss Bl GAiENNpxonomic

and | vizZ . . ' .
o R A T IR Va3 ATl s
a fugiveh dasbproTein €F) which Gaddidtey mbmbgine Kiionas | i censed by

the Food and Drug Administration in January 1996 for
prevention of severe RSV |ower respiratory tract

Wh%%t%h%e%f gcéhsle& fvﬁ%& RNt g@e’ dvalife YOHRAGECAHBL: Bbn MmN in the

or a tory of preterm20 birth (35 weeks'
aregef p@vemion. fot infanis et 1High 8isk of eerikms dowerdesrinagory tract disease caused

oy B4 B3 b ST Pt BRSSP Rpgtoba e
thekaplel MPPeGIIA0_ HokRE Highribloinfalie PERVRALLOMLRI! ROV-IGH/ (RSV-

~respiratory disease caused by RSV in infants and .
imrohidgieteting infragenioust oplyo ofknepvat epsm Besniffap3¥) waag s palivizumab

i , Th I .
BREHATT) S TReuIGeA R R EPOAY AR o
LatRstbfied dcndaMedMnimaae) e, GhiserdonayyMB} was Headsed by the Food and Drug

currently licensed for therapy of RSV g%U?Dnia and
Adpinipieaiion] ing {apupijy | 996 forgprevegipn Oﬁxl.seVEFFgﬁ. J lowgggrespiratory tract
disae 11% infaits én{'r@lléigdé% &Lnger thha 23 m iR B0 4 hiﬂifysof preterm

agen as a spectrumantiviral wth VII‘U§t.atI-C .
birf (K&E hecks’ apstatiat)s by Jimehl 998t thedgh RE\anddpiuigcadiminstration licensed

Unf , th t i t [ t hat .30 ..
RS b IR | S 2, by g g, &, o
int2fhdséd1& ibRLAGK for thd prev%ﬁ%hofﬁgﬁ%s rediRtor$ disBAse?@Aselhy RSV in

I'ts adm nistration 1s further conplicated by the nee
infargs fmgl ¢holdren with & bistonypof pegradich (35cTvekeigrsiation) aXGLD.

-4 procedural process when adm nistering the agent in

order to mnimse the likelihood of certain adverse

Thef ¢ tdbug ThEe@YE RbplAed oo Uhb efeatiend Wfesesveree RISBL IS the antiviral
meldirz:gtliglgl an%’razsolljeo,I daelsno known as Ribavirin currently licensed for therapy of RSV
pneumonia and bronchiolitis (Hall et al, 1983, N. Engl. J. Med., 308: 1443 ; Hall et al,
1985, JAMA, 254:3047. This agent has a broad spectrum antiviral with virustatic effects,
and acts by inhibiting RSV replication. Unfortunately, the agent is toxic so that
administration of the agent is confined to a hospital setting (Black, C.P., 2003, Resp. Care

48(3):209-31). Its administration is further complicated by the need to follow a strict
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deterioration of respiratory function (bronchi ospasn.
The efficacy of Virazole has renmained controversi al
w@anwsnsmsi t here is a real need to find an al t ePOEAUA®7/001429
agent for the 5 treatnment of RSV infection. Summary
of the Invention This invention provides conpounds
useful for the prevention and/or treatnent of RSV 10
i nfection and disease, of fdthula | and salts thereof
ANBC DN RL R Formula |l 15 wherein: Rl is
selected fromCl_12 alkyl, C2_12 al kenyl, C2_12
procdisyad proces GiHE 'a@Rinistesing ted 4gent in o(cEHZc) ‘hmthnﬁse the likelihood of

certgpgu%elrsiégqt%qc@z %%gﬁghb%/s a rQén?gz l Cl eité mlél)(lding sudden

| notitRl EirefHEdsphsm)) I BheOeficBdH o¥aVHazole h
deté’i‘{ogé/tfl&ﬁ Eki'e i %gﬁ“ﬁmw rcycl o%%’f c;cFog:Fél}gnyl azole B8

remamy:ﬂ wnﬂomme} mmuylthgﬁ oy pyealrmeed |ct0|fmda¢11 glternative agent for the
is selected fromH, 0, -CH2R3,
trea Wéﬁkgét"em& MOR3, -C(=Y)N(R4)R3, - C(=Y)CH2N( R4) R3,
-C(=Y)CH2SR3 and -S(O,,,R5 where R3 is selected from
hydrogen, 25 C1_12 al kyl, C2_12 al kenyl, C2.12
the 7 cycloal kyl, -(CH2)nCA 7

cycl oal kenyl, -(CH2)m aryl, (CH2) maryl1lCl_12 al kyl,

-(CH2) m ary1C2_12 al kenyl , -(CH2) m arylC2 12 al kynyl
ThigisventiGhidrovibat esmosyumldy lusefah forvéhe pré&@ntisn -a6GiHdR¥eatment of RSV

. -C(=Y)R3, R3 also b el ecte from-S-R5 and
mfe-CEOIRSI?d%S?@e(P-f PWaE@‘ﬁﬁﬁséﬁﬁﬁogr Cl 6 alkyl; R5 is
Cl 6 alkyl, C2.6 alkenyl, WO 2008/037011
PCT/ AU2007/ 001429 -5 C2_6 al kynyl, C3.7 cycl oal kyl,
C4_7 cycl oal kenyl, benzyl, afiyl or heterocyclyl; wis
0, 1 or 2, and the alk ﬁﬂ¥| al kynyl ,
cycl oal kyl, cycl oal kenyl, aryl ?j:, het er ocycl yl groups
are opti onal | y substi t\ut eds nand Y are
i ndependent |y sel ect ed from 8 R$ \gnd NR6, where R6 is
i ndependently selected from hydr ozgen, | ower al kyl,
hydr oxy and | ower al koxy; A together with the atons to
which it is attached, forlgs ri ?ptl onal Iy substituted
aromatic ring; 10

wherein:

R; is selected from Ciip alkyl, Cpjz alkenyl, Ca.jn alkynyl, -(CH»),Cs7 cycloalkyl,
-(CH,)4C47 cycloalkenyl, ~(CH,), aryl, -(CHa), arylC.12 alkyl, -(CHz), arylCa.12 alkenyl, -
(CHp)narylCy.1z alkynyl, and —(CHy), heterocyclyl; n is 0-6 and said alkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, aryl and heterocyclyl groups are optionally substituted;

R, is selected from H, O, -CHyR;, -C(=Y)R;, -C(=Y)OR;, -C=Y)NR4R;, -
C(=Y)CHNRYR;, -C(=Y)CH,SR;3 and -S(O)wRs, where Rj is selected from hydrogen,
C1.12 alkyl, Cy.12 alkenyl, Cy.15 alkynyl, -(CH)mCs.7 cycloalkyl, -(CH;)mCa.7 cycloalkenyl,
-(CHp)n aryl, -(CHy)m arylCi.z alkyl, -(CHy)m arylCa.1z alkenyl, -(CHy)n arylCy12 alkynyl
and -(CHj)n heterocyclyl; and when R, is -CHR3, or -C(=Y)R3 R3 may also be selected
from -S-Rs and -O-Rs; m is 0-6; Ry is hydrogen or Cy.6 alkyl; Rsis Ci.6 alkyl, Ca.6 alkenyl,
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B-C together with the atons to which they are
attached, forns an optionally substituted

wedoensmwycl ic ring having from5 to 8 ring at oPGI/AU2007/001429
represents a bivalent |inking group of fromone to
three atoms in length, 15 and provided that when A
together with the atons to which it is attached forns
an unsubstituted phenyl rl'nﬁg Xis 0, Dis -CH2-, B-C
represents -CH2CH2-, and Ri is unsubstituted phenyl,
then R2 is not H. 20 The invention al so provides the

Ca. mlemﬂi Conpewalsl, @nychaikengabdieryl, iafyltoh detepueyblat twise), 1 or 2,

nedi canents for the Er evention and/or treatnent of
andmewalkm% alsangh alkyayl yelgrikyh evglealkenyl.onyhand Bsderpeyclyl groups are

h reference to treating RSV, and in
Optl%g g%‘%lggtr%yéhunan RSV, it will be appreciated that

the invention may al so be useful in the 25 treatnent

t her, viruses, of the,sub-famly Pneunoyiripae, .npre
X e ¥ 851 WIpRERERY gererd TORB rob 0o Rrqwhere RS idlRbéndently
seldVRIGARIE 'HSTH%' SlowBEDaﬂﬁyl{)ﬁ% nb)?)“érﬂﬁbﬁfeﬁﬁlkﬂ%" and human

strai ns of eunovi r us Accordlngly, t he
i nvention also provi des the use of compounds of

I IENER R R ISR ——

rin® Wherein: Rl is selected from Cl_12 al kyl, C2_12
al kenyl C2_12 al kynyl, -(CH2)" C3_7 cycl oal kyl ,
-(CH2)" C4 7 cycloalkenyl -(CH2)" aryl, -(CH2)"

B- (?%ﬁ’&gr y hég'léyééomf %ch t’gl%% laxce\fz%?_aéyéd Eg{}ﬁéér %I(l; )(? ?onally substituted

hetérdclie rimpchavaigdfrah Sytb 8 ridglegoms;, 10 al kynyl
cycl oal kyl, cycl oal kenyl, aryl and heterocyclyl groups
are optionally substituted; R2 is selected fromH, O

D rg ﬁ%ﬁb%ﬁ& ﬁ:ﬂﬂn%%(o OR3m orfelto b BdHZ3n length,

CH2SR3 and -S( O, R5, mhere R3
|s selected from hydrogen, Cl1_12 alkyl, C2_12

@evl"% 28 |a‘|é§ Oﬁ%thffl t%_{%% 7mcgfélgﬁllk¥%ﬁgﬁched forms an
unﬁbé’titﬁiledllﬁl F’hﬁlng’ X ) mas yq:gg, IB-Ghaeshts -GG and R; is

ylC2_ 12 a ¥@zl ~and (CHQ)n1heterocycIyI and when
unﬂRbStitEteH@h@Rd R3 may al so be sel ected

The invention also provides the use of compounds, and their salts, in the manufacture of

medicaments for the prevention and/or treatment of RSV infections.

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 Preumovirinae, more particularly, the genera
Preumovirus and Metapneumovirus, more particularly animal and human strains of RSV

and metapneumovirus.

Accordingly, the invention also provides the use of compounds of formula Ia and salts

thereof
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from-S-R5 and -O-R51 mis 0-6; R4 is hydrogen or Cl1_6
alkyl; RS is Cl1.6 alkyl, C2.6 al kenyl, C2_6 al kynyl,
w@08/08%el oal kyl, C4_7 cycl oal kenyl, benzyl, arPgi/AG2007/001429
heterocyclyl; wis O, 1 or 2, and the alkyl, alkenyl,
al kynyl , cycl oal kyl, cycl oal kenyl, aryl and
heterocyclyl groups are 20 optionally substituted; X
and Y are independently sel®ted fromO S and NR6,
where R6 is independently selected from hydrogen,
| ower al kyl, hydroxy and | ower al koxy; 25 A together
with the atonms to which it i§ attached, fornms an
optionally substituted (C_gring; WO 2008/037011
PCT/ AU2007/ 001429 -7 k-C foge he&;mnth the atons to
whi ch they are attached,_f K optionally
substituted heterocyclic rlﬂngq¥|ng from5 to 8 ring
atons; D represents a bival ent Ilﬁklng group of from
one to three atons in length, 5 in the manufacture of
a nmedi canent for the preventlon and/ or treatnent of
RSV infections. The i nveiftmyk lal so provi des a net hod
of treating a RSV infection in a subject in need
t hereof, including the step of adm nistering a
wheeipound of fornula la or a 10 pharmaceutically
acceptable salt thereof to said subject. Description
of Preferred Enbodi ments As used herein the term

R; 1§‘fs91£EfeHCfroﬁ1et‘? 1> ahé;«l apyl, alik&gﬁl @2 g Iaﬂ@ns:ysl(epﬁ)n@w cycloalkyl,

romatic 15 het clic ring ring s
(Cl&]a);\@m ayclbﬁk@nyd),a-l(QHz)@ ﬁf}’he(@ﬂﬁaﬁb’ﬂ\@t i @Wﬁh@@%ﬁ@ﬂd@ed alkenyl, -

(Cﬁﬁé%[l é_gygsgcglgt%m rx¢ erhgtrefoc& vE grlr) blgc(y ﬁg!ﬂ%dy g?ld alkyl alkenyl,

alk%rﬁ‘ﬁ Al oyl dag@nyR Yy end Rei&ocy dhyl- gw@ﬁsl e Optionally substituted;
c¢yclic¢ ri'ng systems. The aromatic rings or ring

systens are generally conposed of 5 to 10 carbon

at ons a able_ I )L 'ncL¢§gY .
R ol SHi5ete Fﬁ :ﬁ)t“gd}% heny?ﬁ% bi p_?zﬂ? *G R AR,

(fﬁ(ﬁﬂN(Rﬁ}Rﬁagb(ﬁY%CHzlﬂnﬁ ahd eSO )R, vﬂgeeé &3 rlede]actyzd from hydrogen,

roups i ncl ude phen a i nden
Crfa Al lefiyls Akenvhrice é@@ﬂ% Rt "tyélroﬁﬁ“yf’re?éﬁgegﬂ pyeloalkenyl,
|
B SR A Bl O S o
andﬂ(ﬂélz)},ehcﬁemay@ms aaé IW]!EH&:I 1$ r-6HLRs, @ -6dY IR, Rhoay ialsge selected

oS RS R RBIE T b B R RS MR, ey

C,.6 alkynyl, C;.7 cycloalkyl, C4.7 cycloalkenyl, benzyl, aryl or heterocyclyl; wis 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 NRe, where Rg 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;
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may be saturated, unsaturated or aromatic (including
pseudoaronmatic). The term 30 "pseudoaromatic" refers

WO 2008/0870ny system which is not strictly aromatPCT/ADR07/001429
which is stabilized by neans of delocalization of
el ectrons and behaves in a simlar manner to WO
2008/ 037011 PCT/ AU2007/001429 -8 aronatic rings.
Aromati c includes pseudoaroﬁhtlc ring systems, such as
furyl, thienyl and pyrrolyl rings. Exanples of
5- nenbered nonocycl i c heterocycles include furyl,

B-C tvgethgt withythe atogis tonhiihrlth}r areydttacipdr farhisnyd optlonally substituted

pyrrolidinyl, oxazolyl, oxadiazolyl, (including 1,2,3
hetegpeyclic sing haviag domy o I‘“ﬂ/fg $NgERMSiol yl, i soxazol yl,

furazanyl, isothiazolyl, pyrazolyl, pyrazolinyl,

pyrazolidinyl, inidazolyl, inidazolinyl, triazolyl

D répresehtsdi bigaldnt2inRimergtody 8f frdmtome 4o Birgd athms in kengtizol yl |
t hi adi azolyl (including 1,2,3 and 1, 3,4
thi adi azol yl s). Exanples of 6-nenbered nonocyclic
in thetSh@aYaleest 4 MEdibHe Y6 1Y brevBitidnlndidi¥leatment of RSV infections.
pyrlda2|nyl pyranyl , pyra2|nyl 10 pi peridinyl,
, 4- dloxanyl nDrphollnyI 1, dlthlanyl
Thet ]r,]n:vg ?r{{/) %1]1 ngwijieg %'gertﬁoq oy Jcreatljng a ﬁ’SVt ﬁﬂg%(!aq %n%l @ﬁ'lgject in need
theUP S indlutlieg et Bted b)lfoadinfrﬂéﬂ@ﬁlg Oaf mmi;ﬁmnﬂueﬁt formahd Ia or a
preferably with Cl_6 alk ﬁg}ﬂalkoxy, C2_6 al kenyl,
phagpagugirallmgceptaklp salt th‘i‘r%l’%&(%?l Chpt o
trifluoronethyl, am no, cyano or nono or di (Cl_6al kyl)
am no. 15 The heterocycle may be fused to a
Desgiption yfPieterraditmboditnenis phenyl, napht hyl, indenyl
azul enyl, fluorenyl, and anthracenyl. Exanples of 8, 9
and 10- nenbered bicyclic heterocycles include 1H

As WREE MRt the fhRY fR&AhNE" retféib ep %ﬁ ﬁnéﬂ %3 Eiﬁg  sylsRel| dd aromatic

i sol ndolyl', benzofuranyl, benzot |en¥
hetérenyaicaings i 1ing eystenshaa koown as heterpreb @bbepsparomatic rings.
benzi sot hi azol yl , benzi m dazol yl, indazolyl,

i soqui nol i nyl, quinolinyl quinoxalinyl uridinyl

As R9Ed Rdtkin @ik el l'zﬁyi",refeﬁsi‘lfd‘l@drEtZdyﬂhé (ndeIilemabOj'dlm}’ romatic rings or
qui noxal i nyl, benzotr|a2|nyl nap hthﬁrldln yl

ring sxstdnas. nPhe Apmatinangs Mex be e tnectye ey t-eicligaipgsystems. The

aro%%ttw ?l@g% b% Q@éj g%ge'ngsl%rg gene{rzﬂ[y i"\? i h@%a;ﬁ@% K%gnosx >]/3xamples
of Fi&i’cﬂﬂ@te@yl tg’fou‘pls uincludet hytl areandtn dlmlteyl aw;) ph@itylp |’01ph§mml aiaphthyl
I n an enbodi nent the heterocyclic

k .
wnﬁhﬂ#@%? Ipiéméaggﬁgbtlonally substituted) isoxazol es,

i sot hi azol es, 1, 3, 4-oxadi azol es, 1, 3, 4-thi adi azol es,
1,2, 4- oxadlazoles 1,2, 4- thladlazoles oxazol es,
Pretfdsmlz argls, grpwsu dhelede phenybanaphekyl, pipdensildiarelenyl, fluorenyl or
Eéﬁa2|nes ,4-triazines, 1,3,5 30 triazines,
?Eﬁazoles benzothlazoles, benzi soxazol es,
ben2|soth|azoles qui nol i nes and qui noxal i nes. These

het erocycl es can be optionally substituted wth, g
The seampthsierggyclic" or "heterocyclyl™ as uised 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
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WD 2008/ 037011 PCT/ AU2007/001429 -9 6al kyl,

Cl. 6al koxy, C2_6al kenyl, C2_6al kynyl, hal o, hydroxy,
woregosagtoo; trifluoronmethyl, am no, cyano or nRCDATGR007/001429

di (Cl_6al kyl) amino. In a further enbodi ment the

heterocyclic radicals include furyl, thienyl, pyridyl,

oxazolyl, 5 thiazolyl, pyrazolyl, furazanyl,

i soxazol yl, isothiazolyl, 11&:3-triazo|y|,

1,3,4-triazolyl, 1,2, 3-thiadiazolyl,

1, 3, 4-thi adi azol yl, pyridazinyl, pyrimdinyl,
arotnena eihpd. f Atfommgic,inclids pe¢dsiobtvinopiceme] syaenhs, such as furyl, thienyl and

benzoi soxazol yl . Exanpl es of unsaturated 5-menbered
PYr¥dyldigSycl i ¢ rings include oxazole, thiazole, 10

i mdazole, 1,2,3-triazole, isoxazole, isothiazole,

pyrazol e, furan t hi ophene and pyrrole. Exanples of
Examyset of - membered nbetmarclmbeﬁemyglm cncrludfgﬁurb'hd wmel pyrrolyl, H-

i di
oy, it PSS, RhAFhome BRI PRl 123 g 124
oxadfaz8l1" AMBEdIf, I isBGazohie! efugamhiyl, aﬁdth1a]z51ﬂet@&ml}dﬂﬁpymzohnyl
are uséd herein to refer to this sub

pyrhmhéimdynmd@quyln gidapelingh. osiagelyl Elnﬂzg}émg nch Acinds LBy f triazolyls),

tetra lglagﬂliim?%rl%gﬂclucﬁ?ﬁﬁ { 9|3yelsngxlggz(%ﬁy Xlazolg@“ azlg?blleis of 6-membered

moxl@c%l,cﬁc tetdo@z s yinclude Zbyﬂidpbg aoirzidinyl,, pyridazinyl, pyranyl pyrazinyl,
4- oxadi azol - 5- one

plpgn@nnl, tf-digxanyd) lg)prphag;lp)fld }Jé cﬁg}qlanyg)ﬂ%omoapw]nyl piperazinyl, 1,3,5-
trltlﬂﬁﬁ@ﬁa!gﬁgh%zﬂﬁﬁ The hE eﬁﬁ&ﬂ)ﬁ%maﬁ e optlonallfy substltuted with a broad range

yrazo yl
of dubdidtuemts,mand, prefachblyyvith |Cé@|aﬂ<dfb|Cy1L6,a1]31ﬂy; Gpjoalyenle@z ¢ alkynyl, halo,

I T T -

and cytosinyl. In a further enbodi nent the heter oaryl
or heteroaromatic is selected fromisoxazoly
Theohatzmoyple ey bazfusﬁeyll t0 g BARERYOJiC, Tinghpued %znhewi naphthyl, indenyl,

azol triazolyl, pyridyl, 25
azu;l) :ﬁu@feﬁ ahflu h?&%%r azol yl, pyridazinyl, thienyl

and aryl fused heteroaromatic rings such as
benzf ur anyl

Exampehert nisbio - mamerb sy chagon g padude 16 Thieno[23-
c]pg%r%p&? . gﬁﬁ%{b&f B'T}?f#?}?l e‘i{mﬁﬁylf r 9Rihdfy1, 9 RAPo RS, ST b&iBothienyl,

azoline; 2-im dazol i done,
berizopyaolyl] i dmneothjayolyb| i herZziso3azadyle, beaZISatﬂny@Db’ﬂ ur &epzimidazolyl,

1nd§z<§ydl axel an 1n1f)| pe[rltg)glpglgl @?ﬁ%ﬂ%ﬂg?? ‘rgl%%h doﬁ(u%zn% celhnolinyl,
pht}ll_Ql'aQﬁH?f Fﬁhﬁ)'aké’lﬁl 1\6911%9%3@31?&&&@%%9%9&%@&%2gtend 1 and the

he héterocycl i'c ring containin |1 nker grou
likeraThose bekrocydes mamrhetmoaai@veubsa@g@dr ifbe exanenle vady Eh-sadkyl, Ci.

63116%#3%212%1% yi,? 4-@@(3{1{/1, lﬁglo?ﬁ)(fe r%x§,hn%erE§pq8| &1?1%H)tme%yl, amino, cyano

or mono or di(Cj-salkyl) amino.

In an embodiment the heterocyclic radicals include (optionally substituted) isoxazoles,
isothiazoles, 1,3,4-oxadiazoles, 1,3,4-thiadiazoles, 1,2,4-oxadiazoles, 1,2,4-thiadiazoles,
oxazoles, thiazoles, pyridines, pyridazines, pyrimidines, pyrazines, 1,2,4-triazines, 1,3,5-
triazines, benzoxazoles, benzothiazoles, benzisoxazoles, benzisothiazoles, quinolines and

quinoxalines. These heterocycles can be optionally substituted with, by example, C;.



10

15

20

25

30

two nitrogen atons and excludes aromatic ring systens.

5 Unl ess otherwi se defined, the term"optionally
wasostout ed" as used herein neans that a gr ORQI/AE007/001429

i nclude one or nore substituents that do not reduce

the binding activity of the conpound of fornul ae I

and la. In sone instances the substituent may be

selected to inprove bindimor alter other properties

of the nolecule. The group nay be substituted 10 with

one or nore substituents selected from hal ogens, Cl1_6
callal K@ salkakyd @Jg&&@iﬁl @Zalﬁyn}éJ kiyloy | by drx@HM@ERLY, trifluoromethyl,

cycl oal kyl', b cycl oal kenyl, -(CH2)p aryl,
ammemérzmorﬁ@p@r%égi lgﬂllkyl aBPRS(0)t CL 6 al kyl, -CQ(Ph)3,

-(CH2) pz, -CQZ, -CN, -OR, -O(CH2)1 6-R -

O (CH2)1.6-0rR -0OCOR, -COR -000R -OCONR R',
In a fufEpNENBSJimdR 1Re heteNREEIR radicaNREONER: Riryl, thlenyl pyridyl, oxazolyl,

thlaz%l)az I?BF @( P OZRX%ZO%IM@IC{ g?»“’kléﬁf"l?(h }?3 J4-triazolyl,
R :
123%rahﬁ)zb!§1 13426111&\35\230%53 é)(yg)}iﬂz_\gﬁgflz N%%@Ridmyl benzo[b]furanyl,

benzeibpiRpbRNY! and )s@RazolsriO( OR)2 and -NO2; where p is
0-6, t is 0-2, Zis an Nlinked amno acid selected
fromthe group consisting of alanine, asparagine,

Exﬁﬁ}ﬂéﬂ” tdfC uagihgated! SnedtRral ildteroqiclit anmgse indhidec iorezole, thiazole,
pecolic acid, a-am no-butyric acid

imigaiaig, o2 Sriopzaioi 1@0@@913 isqHuazoly, inyrarolss fuep thigphege apd pyrrole.
fi BK di
EX%‘EHME% ogctméﬁgrattgg e it %Hnﬁlgttggfcnr}}clgén 9 1{%&3&&'&% g% & ghml ine,
pyraging,pyeideride atd ¥,2glefriezined from H, C1_6 al kyl, C2.6
al kenyl, C2_6 al kynyl, C3_7 cycloal kyl, C4_7
cycl oal kenyl, aryl, heter ocyclyl, C1.6 alkylaryl and

In %—@rrfﬂohﬁhé}ﬁt ﬁ{eo%felré’dychc\!mﬁﬁi' 5] taﬁe aﬂirﬂfa\ﬂc, ridlkenpkteroaryl and
kynyl , cycl oal kyl, c¢ycl oal ﬁ/
hettrem@ma(trycﬂry|u,se(t:here1natok13¢[fqrty|th1§r s@geta)f eterocychc rings. Heteroaryl

T T Y VTR —
1sokb&|ol3$]erhsoﬂh¥ﬁ6@l(y 1,2 Mﬁdl@idiyll : 1,|29$A6iadlaﬁzlol§@)(yl- 2 4@(%&1&01 5-one,

phenyl, NE2 and NO2; or when R and R'
12;&@1@@@)@{& lt,%)4tt diaze{pe pmlgiq;@@énpm@}ﬁmxlhgyaﬁaﬁyl 1,3 5-tr1azmyl 1H

thlfgm%?% -Ialféy X%ogﬂ7 tﬁnlg n@'{é? "\’hinﬁtﬂﬂl H@lrygt fs@ﬁﬂsgfl 3H-indolyl,

rogen c ta| n
indbkhydl benolb]Euraiylgben3Of b%mphe:l[}d d)Htmdamlyl,sbmtmndaEﬂyl tegrazolyl,
&r cont ai ns aln al kyl, al kenyl, al kynyl, cycl oal kyl,
url REAYIAYL aryl “or heterocycl yl  group, the group
may | tsel f be optionally substituted WO 2008/ 037011
PCT/ AU2007/ 001429 -11 with one to six of the sanme or
In difuftbere abbdinegt rﬂmh@maryﬂlym riwtgroatopiatic iasrlerted | foape risoxazolyl,

oxa[;g’fygyxm £a| 9i étaz |u1d Ioﬁﬁ%qugg ra a?-&'%tlri’aﬁ%lxlo pyridyl,
py@aiddhy1( f\ﬂj’l‘?byﬁk&yﬂ byﬁdﬂzﬁﬁll anen?@xd aryl fused heteroaromatic rings such

as benzfuranyl, benzothiophenyl and benzoisoxazolyl.

In another embodiment, the heterocyclic ring is a non-aromatic ring selected from the
group consisting of pyrrolidine, imidazoline, 2-imidazolidone, 2-pyrrolidone, pyrrolin-2-
one, tetrahydrofuran, 1,3-dioxolane, piperidine, tetrahydropyran, oxazoline, 1,3-dioxane,

1,4-piperazine, morpholine and thiomorpholine.
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In relation to nitrogen containing heterocyclic rings,
unl ess otherw se defined optionally substituted
WO p@B0ss1 pyri di nium salts and the N-oxide forPeDAU2007/001429
suitable ring nitrogens. In relation to non-aromatic
carbocyclic or heterocyclic conpounds, unless
ot herwi se defined such compounds may al so be
optional ly substituted withlBne or two =0 groups, 10
instead of or in addition to the above descri bed
optional substituents. Exanples of optiona
substituents include hal ogens, Cl.4 alkyl, C24
al kenyl, C2.4 alkynyl, Cl 4 al koxy Cl 4 h EY
The frtgrocyadiq, ripg enytpining\fie, linkjeroup 131G p1ay bag Qfﬁé om the above
I
desc’ﬁ}&&?g%é%%ﬁ% ang%ér0471@e|3l;t%%ﬁ ?{e%@’bré t]{lﬁf&ltug%%ént of contammg at least
twoahiltggen dtemhe asd excledes aragintticahmi systemsbr anched sat u r at ed
hydr ocar bon group having from1l to 12 carbon atons.
Exanpl es of such al kyl groups include nmethyl, ethyl,
Unf%szpf) Q%lflsef H@f?l&rcp @B{é tenﬁ Qgﬁbﬁlxa-lly' ﬁl%@t&'ﬁﬂ@d" a8 fed Héﬁéin fRkans that a

Simlarly or "lower alkyl"
gronp fnraysmcluds uneh ogmnqoslbhmuﬂm‘tg tlfat dmnpt resluge gher inding ZGIIVIW of the
d her he ter

conil]%quglﬁs t &r% [ Jn %og%eu}ng][agaes—g/ %ﬁ%gtgrﬁ%&yﬁlay be selected to

imp8vd Bﬁdfrfgftm abtet Othér Pﬂjjabﬂfés af gsmoksalep B droap tae be substituted
cycl opentyl and cyc OheXé 25 As used herein the ég
with a0rieo Ry ‘mref wbstituenty ssleptsr gfiemohalpgensc faa alkKly |Cogr pYL Cos

su§RFELSEiL e, PoutEb g, A Caseksandepic Seity i5h-(cn

r al’ko 0 suc groups
het@r@ﬂirflcﬂifloL(D@h‘ﬁ(Compmkylo—@(Bh)@ ACBh))Za 00, -€Ng FORS-0-(CHy)16-R, -
net hox et hox o i s . '
o- mm%ﬁ;a RS RO TR Ve Y-y, NRCOR,
f f d f v '
NREPA g]ﬁ cﬁ :241 3r RO S-NESGYROUPNRCVORS d(Qng&R]l@ CRNOR|,

bf anched non-cyclic hydrocarbon
-CEDIORNR'RY, OF@ONR'RI‘br e-CeNEN-NRRYs. -ECMRINRREf €@(=NR)SR",

NRERRROSRI OB T GINARS, P ST, (sopmeo,

-O@&R aBi(ROR), add nﬁﬁa,’/ hére Ilbllg ey lt.is 1-3- Zbit adi niked amino acid
pent adi enyl , pent eny 1- hexenyl, 3-hexenyl,
selgct@i froax ti gqqyp comsmtmgegfigmamy; awglne gspartic acid, glutamlc acid,

o BRI sl PS5 8 P Propuor s,
1miiha&ia9@104acidl} Z Heiﬁ@libkml tatongb aaiigogearaterg of lsad(N linkedeamino acid to
theg&%n%ggg%nwggn&gzﬁ Rg{;% Ertsqqlgn ﬁy seleé/tgcll %%en eE‘)}/G alkyl, Cz6
o EYEMIGHR. S0, Ik AETACL A . o
and U@y iMdylhetabeycdyls whéﬁlrilﬂlesalksdj gikenydy allsyayle hpaoalkyl, cycloalkenyl
aryr1] oﬂ‘etgrogylfcl}% C1.¢ alkylaryl or Cy.¢ 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
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hydr ocar bon contai ning one or nore triple bonds, for

i nstance, one or two triple bonds. Exanples include
wQ22@sopynyl and 2- or 3-butynyl. The term "aryPCTAULD7/001429

al kyl" refers to carbocyclic aromatic rings or ring

systenms as 15 previously described and substituted by

a Cl_12 al kyl group, also as previously described.

Li kewi se the terns "aryl C2112 alkenyl™ and "aryl

C2_12 al kynyl"™ refer to carbocyclic aromatic rings or

ring systems as previously described and substituted
withyor® ©2sit 2ofathk evayle o0 diffe2ent Zhadddeyinytbmg) hydroxpslower alkyl, lower

previ ously described. 20 The aryl .group. an he_ al kyl ,
alkexyehslp-Cors alky rymoleding p-Glia) Bgefﬁ’ﬂ)t ibEPALY ygNt, @05y ally,
(RN ) I a: N OB &Ryl group is not
me%%?‘?’b r%ﬁ?’;?‘%s’flﬁb"gtd? ?ﬁ}”’?&m?‘% dhitlo %Q?J(%n‘oodi ment the

al kyl , al kenyl or alkynyl group is optionally

In ;Seiabuioté\: ttgg{iiggg'eplr 3 aliflg;gg)tgﬁ?gcye : %%kgs L e’sts %@%ﬂ%@tdfgge?&] E)ptionally
subsHdedd iR6lud SPYR dRium RaltFendie NRoxii8 Yorkeofl sUEEFIE M8 Mitkdgens.

sel ected from hydrogen or |ower alkyl. As used hereln
the term"hal 0" or "hal ogen” refers to fluoro, chloro,

br.omo and i odo roups. 30 008 7 .
in B3R B0asnontns Calbond SChERREAA Shpaings, ppless otherwise
defelfedURcl 36mPHEde ma¥DA1S0 BE oﬁﬁﬁnﬂwlmgﬁﬁteat\oimhs ofd ofBwo =0 groups,
~alkyl group replaced w_th hal ogens. An exanple
instead pliercia addition t9 theaborpiiesarihechePtionalabHEYeHs. t he

i nvention include those conpounds where Ais a 5

bivalent link of 3 or 4 atons selected fromC, N, O

ExanpleSof bptidrahtulatitentyeinelntle Aalapehst Be.s abktyh . 4tadkantyl, cFr-4 alkynyl,
th are attached tqget form ap_ar | C rjng

Cobdlg -8B GO BIRET: MNER FHE Prilkg MGy -CN

megd;agto?b!l-z; SRYRBondINBA'C NAIKRY ERBoly®. @ carbocyclic

matic Tring or ring system en the |Iinking atons
i nclude one or nore of N, O or Sthen the ring forned

ot T B ST GH St B oGR8 Ao e
hydrocarbon group having from 1 to 12 carbon atoms. Examples of such alkyl groups
include methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl or tert-butyl.
Similarly "Ci alkyl" or "lower alkyl" refers to such groups having from 1 to 6 carbon

atoms.

As used herein the term "Cs.7 cycloalkyl" refers to non-aromatic, saturated cyclic groups

having from 3 to 7 carbon atoms. Examples include cyclopentyl and cyclohexyl.

As used herein the term "alkoxy" refers to a straight or branched alkyl group covalently
bound via an O linkage and the terms "Cj.¢ alkoxy" and "lower alkoxy" refer to such
groups containing from one to six carbon atoms, such as methoxy, ethoxy, propoxy,

isopropoxy, butoxy, t-butoxy and the like.

As used herein the term "C,.1; alkenyl" refers to groups formed from Ca.1 straight chain or

branched non-cyclic hydrocarbon containing one or more double bonds. Examples of C,.
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x~I . :x: NNOSNx OO or M I N W 2008/037011
PCT/ AU2007/ 001429 -14 In another enbodinent ring Ais
wa@eoospsioonal | y substituted aryl or heteroaryl PCTIgp2007/001429
such as a phenyl, pyridyl, pyridazinyl, pyrimdinyl
or pyrazinyl ring, and in a further enbodi nent
sel ected froma phenyl or pyridyl ring. The optionally
substituents include N oxidd®-of the ri ng nitrogen
atons. 5 The aromatic rings may be optionally
substituted, for instance, by no nore than 3
12 afitenst irclhieletadlyl, | l1nmathybidyd dbuiemt], isheébutemyiyelt, i3ebutadigryl,nBynethyl-2-

have 1 to 3 substjtuents. selected fromhalo, | r
buteiy | ,%a3hbd%’g@1¥ ¢ el PERtagiopyL &v-@emeayLw 1,—ﬂwg;aylex§¥¥?exeny1, 13-

hexla@1RY1, 14K diefi1th@ 1, 3. 8 h&@uridfper al kyl am no, carboxy,
car boxam do, phenyl and benzyl. N-oxide forns of the

10 nitrogen atons of nitrogen containing rings are

s B iR el ReCr oAt By e RS ropRiC Py iy b 4 o

7 dafbdr@ton®y Bh@ThaRingPyid G Nhbf® d8dile dafboanbeitdsodiBxamiples include
ring Ais an unsubstituted phenyl ring. 15 In another

cycdorssienitent 1-methyl-ayelepemienihs ulskelphexeal, pyh.P@yelopgnigglienyd, 1,3
f hhe_ r hc ring formed by B-C, it
Cyc\@moqfe%&glénﬂﬁggrlgt%g) e%%ti&{%'i s ring can not be selected

fromall of the heterocyclic rings discussed earlier
inrelation to the 20 neaning of the termdue tq the :
As gdisghdieredn Wi WB-@-I&F‘@(YBYI? Fefreuto Faiis Swggy 5 biepchedappn-cyclic
. - r‘ y r‘ . .
S FROREN g ORI 6R . DALY RN B el bons
Examples trelwld @-propyrell ahd2eoro3-butyngl. and may be partially

unsaturated. In another enbodi nent B-C represents a
bivalent link of 1 to 3 atons. The link B-C 25

Thé 8@t hafyIWCL) 41ka" AP tb Ccabicgblid tardmatRt Haghed ik RPstems as
a non-aromatic heter ocgcl icri n?. Exanpl es i ncl ude ]
prevwipusly delseribedisad sybstifuted by a Ci.12 alkyl group, also as previously described.

Likewise the terms "aryl C,.;» alkenyl" and "aryl C,» alkynyl" refer to carbocyclic
aromatic rings or ring systems as previously described and substituted by a C,.12 alkenyl

or C,.13 alkynyl group, as previously described.

The aryl group and the alkyl, alkenyl or alkynyl group may be optionally substituted. In

an embodiment the aryl group is not optionally substituted.

In another embodiment the alkyl, alkenyl or alkynyl group is optionally substituted. In a
further embodiment the substituent is selected from halogen, -CN, -NR'R", -COR, -
COOR, or -CONR'R". R, R' and R" may be independently selected from hydrogen or
lower alkyl.

As used herein the term "halo" or "halogen" refers to fluoro, chloro, bromo and iodo

groups.
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N ~~-N N ~~
[ N O ' MNFHAU20W7/001429
~N ~N ~N ' H "N N NON
NHS RR NRN R Nor R-N R2 In a further
enbodi nent, B-C represents -CH2-(CH2)Z , where z is
1-4, such as 1, 2 or 3. 5'I1r§yet a further enbodi nent
zis 1 or 2. The atons formng the Iink B-C nmay be
optionally substituted, for instance, by no nore than
As Jissdibatint aéindls alkdl'bgroap hasbne onmose b thet hyelndgenat@ens on an alkyl

possi bl e and i nclude hal o, |0 yl, hydroxy,
grovamaﬁﬁwﬂyl}ﬂ%@ﬁy 5?‘?@“‘13]@%%&6%8{1%(% anot her
enbodi nent B-C represents -CH2CH2-. In an enbodi nent

fused ring A and the ring containi ngethe bivalent link
In 81 €mdodimenptcompahnds ofuths tinvartion ingltde those spmpernds where A is a

. Substi.tuents i ndependent l.ect ed.f.,ram.hal ogen 1
biviRRCEA BER0R 4ot SR SR AR s R R SRRy A and the
atof3Go tWiichk HIRG 0 attadhet NGgding B aheRbmatid fikg Batnafen@tsix ring

substituted. The bivalent |inking D group together i
atoggist Where thetliéng gomeianhall earben.he zigdarmaedhistaotabeeyelic aromatic

indpy By B 5 AT V95 Bt L, 1 s e e

ring fdrgied Uc dnua@matic heterocyclic ring. Examples include where the substructure

N
O
R1
R1

R
R

is:-

=z
=y </ \z
y=d
S \> /
l—\
zZ
\\ /(
Z2=2Z
<\ />

<\:j[ or N/\i)j[



10

15

20

25

WO 2008/ 037011 PCT/ AU2007/001429 -16 x N' DA'" R1
Exanples include: x x x NN NR R RI11 F RI RV
woRlhE/oRovi RUhRIV RIV In Rv R R X X X N~ "PCI/AT2000001429
iRL- - RORV RVWul Rw Rv XXX N N NR RVN
Il R R v RVRRIRRRNRYVY Rn XX Xe N NR

SR SRV RRV RnRIL11 Ff4v XXX N N N

In another embodiment ring A is an optionally substituted aryl or heteroaryl ring, such as a
phenyl, pyridyl, pyridazinyl, pyrimidinyl or pyrazinyl ring, and in a further embodiment
selected from a phenyl or pyridyl ring. The optionally substituents include N-oxides of

the ring nitrogen atoms.

The aromatic rings may be optionally substituted, for instance, by no more than 3
substituents. In an embodiment the aromatic rings may have 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 contemplated. When A is a pyridyl
ring, the ring nitrogen may be in an N-oxide form, or the ring may be in the form of a

pyridinium salt.
In an embodiment ring A is an unsubstituted pheny] ring.
In another embodiment ring A is an unsubstituted pyridyl ring.

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
monocyclic, non-aromatic heterocyclic rings that include at least two nitrogen atoms. The

ring may include additional hetero atoms and may be partially unsaturated.

In another embodiment B-C represents a bivalent link of 1 to 3 atoms. The link B-C
together with the atoms to which it is attached forms a non-aromatic heterocyclic ring.

Examples include where the substructure:-



RLRRIV X Rii RmR111 R111 R''" XX NN RRL IV X
RIITITRIV X RL Rlv RL R 5 Accordi ngly, possible D groups

w0 pBu0s®1t CRIT T RIV-, -0-, -NRv-, -S-, -C(=X)-,PCT/AU2007/001429
CRIiiRVCRMRIv-, -OCRnRiv-, -NRv-CR ..R'-,
-SCRnlR'-, -CR ..=CRni-, -C(=X) WO 2008/037011
PCT/ AU2007/ 001429 -17 CRIIIRI V-,
-CRIIIRN-CRITIRIV-CRITIRIV-515OCRIIIR V-CRI I | RI V-,

-NRV-CRITITRN-CRITTRIV-, - S-CRITITRIV-CRIIIRI V-,
-CRITT=CRIII-CRIII RN+, and -C(=X)-CRI1 IRIV-CRI| | RI V-;
is:wherein each RIIl and RIV are independently sel ected

from hydrogen, hal ogen, hydroxyl, 5 Cl1 12 al kyl,
C2.12 al kenyl, C2_12 al kynyl, (CH2) "C3. 7 cycl oal kyl ,

- (CH2) " - L odlk 5/-CH2" "
(CH2) mcyﬁ enyd ) 0 -{G2Ng

aryld 1 yl, - CI—@) ar nyl

(CH2) "ar yaC2\12 al %' ),?r"heter og‘/?FI\(I or
R 11 and’ RRV Rogef Her F\’m t h the 2aton$1t d2whi ch Rihd are
attached represent a 3 to 7 nenbered cycl oal kyl or

het erocycl i c™ryj n ts0° an‘dNSQ al ky+ ™~ Ikenyl
al kynyl, cyclo Iky , 1P cycl oallk yI
het erocycl yl - S ar I ona X subst}\f ed Rv is

sel ected. frof 0, CHZR3, ' C( =V R3}, - C(BY) CR3
-C(=Y) N(R4) R3, - Y)CH2N(2R4)R3 t( Y)CH2$2R3 and
-S(0O,,R5, where R3 LS sel ected iy om hydrog§n Cl 12

al kyl, c2. 12Na|ke yI /nyn, B
cycl oal kyl . cyc oal nyI -A(CH2 m aryl,
-(CH2) m ary|:31 al y N, yl @&2_r | kenyl ,

-(CH2) m ar yI 12 al ky& yI and Rg CH2) m het ® ocycl yl;
and when Rv is - -C(=Y)R3, R3 may al so be
sel ected from - S—R5 and C>Rs mis 0-6; R4 is
2

In Q%%ﬂ%g %fhb%ﬁl X aﬁﬁ-@nﬁﬂreseﬁ% %g%g ky\Jﬂ,Ydre zqglﬁl such as 1, 2 or 3.
Ingzqtcalfuahérmyhodlrb@nzysl oaRyl or heterocyclyl; w is 0, 1

or 2, and the al kyl, 20 al kenyl, al kynyl, cycl oal kyl,

cycloalkenyl, aryl and het erocycl yl groups are

The atoms forming the link B-C may be optionally substituted, for instance, by no more

than 3 substituents. A broad range of substituents are possible and include halo, lower

alkyl, hydroxy, lower alkoxy, phenyl and benzyl.

In another embodiment B-C represents -CH,CHj-.

In an embodiment fused ring A and the ring containing the bivalent link B-C are
optionally substituted with one or two substituents independently selected from halogen
and Cy6 alkyl. In a further embodiment fused ring A and the ring containing the bivalent
link B-C are not substituted.

The bivalent linking D group together with the atoms to which it is attached can form a 6,
7, or 8 membered non-aromatic heterocyclic ring with a -C(=X)-N< moiety as represented

by the following substructure:



optionally substituted; and X and Y are independently

selected fromO0, S and NR6, where R6 is independently
waedososmdl f r om hydr ogen, |ower al kyl, hydroxy, PEnau2007/001429

| ower al koxy. 25 It will be appreciated that where D

represents, for exanple, the bivalent |inking group

-O CR111RIV- both of the follow ng substructures are

cont enpl at ed: WO 2008/ 0370116PCT/ AU2007/ 001429 - 18 x

X N Nand - OR~- ORL RWMIV R111 Riv In an

enbodi nent, the bivalent |inking D group together wth

the atonms to which it is atfached forma 6 nenbered

non-aromati ¢ heterocyclic-.tng.--5 In a further

enbodi nent D represents - V-, -0-, -NRv-, -S-,

or -C(=X)-. In yet a furt >pbodi ment D represents

-CRINRI V-, wherein: (i) at least one of RIIl and RV

represents hydrogen and the other may be selected from

10 hal ogen, hydroxyl, optionally substituted Cl.12
Exagnes inchider optional Iy substituted aryl; (ii) RII and

RIv are the sanexand represgnt ClL 3 alkyl; or (iii)

RiIl and RV to her with the-atom ich they are

attached repres ntYa 3, 4/ 5,16 or

cycl oal kyl or -H ocycly N i,

enbodi ment D represénts - hergifn: (i) R

and RIV are both H (ii) RII and RIY &e both CH3; or

(iii) R and RV togetherxwith the akomto which

they are attached represent N,3- 20" t ed
cycl oal kyl ring[orfa sy trical 6-nmenbered
heterocyclic rthg-\I\n arfoter/ girbodi kent ‘}:;i n the
conpounds of fornul®™ | and | vs O. R
R R'VR
X X X
JoUP o g
P N/k\\ -7 N \R‘ o _F;1
l, R / ! N RV
RY RY RmR‘V RVRm RNRm
X

Accordingly, possible D groups include -CR™RY. -0-, NRY-, -§-, -CE=X)-, -
CRURYCRIRY. _0-CRMRY.. -NRY-CRURM.. .S-CRMRV-, -CRM=CRY., -C(=X)-



In a further enbodi ment of the invention fused ring A
the ring containing the bivalent 25 link B-C and the
whpraoabzmotl | i nki ng group D are all unsubstit ut eBCHATPI/001429
Rl may be an optionally substituted aryl, alkyl or
heterocyclyl. In an enbodinent RL is an optionally
substituted aryl or heterocyclyl group, such as a
phenyl, thienyl, pyrrolyl or1'AnD 2008/ 037011
PCT/ AU2007/ 001429 -19 pyridyl ring. Rl may also be a
-ClL 6 alk gﬁhen group. The r|ng§ of Rl may
CRé‘bt‘Vg PER MR ?ﬁ‘ﬂmﬁmﬁ’ £, hOFGRBR Vg RIPRXY:, N‘R‘l’-ﬂR,me CRRIV., -

R hQQWW -CFfimand"‘%&?@a??gﬂe@(?o%zm@éﬁ R 6

aI kyl, phenyl or heterocyclyl), Cl_ 12alkyl, phenyl
and O Ra, where R is -Cl.12al kyl, - C3_7cyc| oal kyl
whef€in é&l R(}[I 48d RS afe yrelepaideily sqzlh@ﬁi/ ffroor hydrogen, halogen, hydroxyl,

-Cl _12al kyl | he C | Ra
(L el P, ShdZe! Bt PR R cmi.c.y
- NReRloalk &yt R (OH,), EAR ?F*Hz)m@yl@“ affyl, aradﬁlgn 103 12 alkenyl, -

|nde endent’|’y select ed drogen or |owe

Hx)mrhl&z maﬂkmlnwlt—(cﬁzh hetem@ydyé ke n?llld Bn dtoggher with the
opt| naI r

P be - Egﬁ% su SF&?héquﬁg%ﬁ f;%b a @P&%ﬁdﬁﬁymuwlor
V\heheteid’(’t?clﬁd klylhg,c Inalm (l)-S s tait ua&gﬂ wikichylhahlkynyl CN;ycloalkyl,
-NR R R R', where R %Pd Rl'aéﬁ
i ndeysdealiseml wrylsaéndévéfeé@wfrya; P ar&g@ﬁlom Y BRefitutetiy | |
In an enbodi nent the alkyl chain is in the 4- position
of the phenyl ring, and substituents are attached to

t heR¢aisbeeleatedt fremf 1ae -GHgR0f -C(ENAR gl I@(FYQOBu,p -CEYRI(RR;, -

Con el SIS b Rl R is seleced from

C1 , |
Gy, B BonGESellyb, (G, ot

oc1(C&&DA@4@clx@y@nmlar(ﬂﬁz)m aryk;l 660 Hy)h @B 12 alky){ -(CHy)m arlez

L bl 6T, 4R AR S Sl oen 5 -

f r Om}%Rg,WdCQ@E}Rg RGheY &lko bakdlytted fioISRHnd O-Rs, m is 0-6; Ry is
C( O CH=CHCO2H, Q) Cl1. 6al kyl CO2H
C( @y@pg@aw(}u s:@b%-f}%s is @(1@)%1&51/ e aflienylieCa-s alkynyl, Cs7 cycloalkyl,

Kyt GBI QBB 22084 the alkyl
s Mt o Blproo Rl @) O 2R the el
- O—IalkeEﬁHSalkyn}(EG t€lbalBpl, kepicloalkehiyy) hadyb aandd heterocyclyl groups are
- Cl 6al kyl. 25 I.n a further enbodinent R1L is
O%Bgﬁ%ﬂws E%gi‘ﬁef?{iﬁnéld phenyl where the substituents
are each independently selected from hal o, hydroxy or

al koxy; cycloal kyl; or optionally substituted pyridyl
or Xrand Berdiadepradenty solested frore G fhand NBenwheraRe 1siadependently

I nd %é’le&gg ?rtolny hyd?‘g glge%? {o%\%r fafky{rlhygroxy, and lower alkoxy.

It will be appreciated that where D represents, for example, the bivalent linking group -O-

CR™R™- both of the following substructures are contemplated:
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25

30 In a further enbodinment RL is optionally
substituted phenyl where the substituents are each
w0 padspsodent | y sel ected from chl oro, hydroxy oPCT/AU2007/001429
nmet hoxy; | ower cycl oal kyl; or WO 2008/ 037011
PCT/ AU2007/ 001429 -20 optionally substituted pyridyl
or an N-oxide thereof where the substituents are each
i ndependent |y sel ect ed fromléhl oro. In yet a further
enbodi nent Rl is phenyl, 4-chlorophenyl,
4- met hoxyphenyl, 4- 5 hydroxyphenyl,
5-chl or o- 2- pyr|dyl 4 pyr|dyl or 4
anot her enbodi nent*~ unsubst+ phenyl or
hal ophenyl . In a fu t enbodl )3:
4- chl or ophenyl . r@ r-e nt R2 i s not
hydrogen. I n yet a f er enmbodiu t he conpounds
are represented by for a la. I'nfnother embodi nent,
when R2 is -CH2- ,FBls-(Gﬂhnmylor-(Gﬂﬁn
heterocycly 15 where. mis 0 to 3. be benzyl
In grembodimea the, @leiem,mhw 1ByeronR fagsher wthsﬁesattww%avhwh it is
attabhdd ¥ofin I REmbaRE o faréﬂgtﬁ:tﬂettéfswcﬁf rllﬁgef erred
substituents are selected from 1 ower al kyl,
hydr oxy, |ower al koxy and phenyl. In anot her

In a?%?tﬁ% o m%r‘?@esef‘wgg%g Sﬁ‘or -6@;'29('7?()

heterocyclyl where mis O to 3. The heterocycyl may
itself be substituted wth gp gxo group, hydroxy or
In yebabirther kypbodinreny Bt represrnterCR D OdivheRtin: when R2 i s

O ORI R i R RSBl RS e o

andhads &g hedloxyl) dptiohallyl BebstidedaCy);, alkgl, haidesstionylly substituted
ring atorrB may be optionally substituted with a broad
ran@@:of substituents. In the above enbodi ment the

sulhgt ro@l kyl,  hydroxy,
loloagrhgﬁgoxésgﬁﬁ bﬁ%hgﬁﬁ)géhan tﬂgﬁ enbodi ment R2 i s
(iiiy CRYpndRB." tofgetheivwith k2 atbm iarvdtittethep atmatiavhed roRfesest a3, 4, 5, 6

30 ( )m ar yl m het eroaryl, when mis O to
30 057 DDA carloal Fere e SRE ot onal 1y
substituted aryl or optionally substituted heterocycle
(n=0), and nmore WO 2008/ 037011 PCT/ AU2007/ 001429 -21
In qmpékecmbbddmnt Bptiusseaty yCRURStiwhereid: 5 or 6 menber ed
., Monag @& hete ycle or an optionally substituted 9
D or %o é?g% %ﬁgyclic het erocycl e or an optionally

(i1) S USH ah @ RECare BbiH CHE; QP -
(i) R™ and R together with the atom to which they are attached represent a 3-

yri dyl N-oxide. In

membered cycloalkyl ring or a symmetrical 6-membered heterocyclic ring.

In another embodiment X in the compounds of formula I and Ia is O.

In a further embodiment of the invention fused ring A, the ring containing the bivalent

link B-C and the bivalent linking group D are all unsubstituted groups.

R; may be an optionally substituted aryl, alkyl or heterocyclyl. In an embodiment R; is an
optionally substituted aryl or heterocyclyl group, such as a phenyl, thienyl, pyrrolyl or
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5 1In the above enbodi nents R3 may be phenyl, naphthyl,
furyl, thienyl, pyrrolyl, H pyrrolyl, pyrrolinyl,
w@osobiodi nyl , oxazol yl, oxadi azolyl, (i ncludi rgI/Ap2003/001429

and 1,2,4 oxadiazolyls) thiazolyl, isoxazolyl,
furazanyl, isothiazolyl, pyrazolyl, pyrazolinyl,
pyrazolidinyl, imdazolyl, imdazolinyl, triazolyl

(including 1,2,3 and 1, 3,4 t1¥i-azol yls), tetrazolyl,

t hi adi azolyl (including 1,2,3 and 1, 3,4

t hi adi azol yl's), pyridyl, pyrimdinyl, 10 pyridazinyl,
pyrpdyi @ingl R,pyayeaismpe a -Oi.patkiythheyyl, ordypt - Theoriagsydf R; may be optional
s SBACH e, ot i iiomy (RSB BROR Ml pacpendenty elcta
fro{néﬂg)lﬁﬁt%[glﬁy 1|%we} Py PAf -)d(oPR,tme%QR[ig ot Q]}kfyH YbnylioR ﬁ@dleydlcyclyl), Cy.

, benzofuranyl, benzot hi enyl, "benZoxazol yl ;
12alligh z pheniyh zzaidy HFO-Ba nnibstex Bzolisy I-Ci-belryl, sdihicydoalizyl, -Cip2alkylCs.

nzi m dazql yl ., i ndazal yl, i i-nol i.nyl inglinyl,
R ERRER) & <5 Rt AR COIGN, LR L may b
optRitalP kdwstified witinagy OCNDYNRR"1SCQIR BEOXE@ONR/RY, where R, R' and R"
benzotri azi nf/l , _hapht hyri di nyf or pteridinyl. The .
arel{adapendspelyi seleete fromyhyBeogen s dowes adkar Boe yerther qmbpgiment, the

i H RO OB B3
het erocyclic nay be optionally substituted with a

broad range of substituents and preferabl ith Cl1 )
R1 giagyhe,—pbenyg sy %H&ty,ﬁ V@@_@l-walléwﬂemcgﬁ@eéﬁ%%ﬁh%rw stifuted

withYHOX6N -'W('Ra,m@@zl§ ok Llcenuere! Kubre R‘,”I_FR @nd Rt 4r€ independently

cyand and nono or di (Cl_6al kyl)’ am no. e
selenidal fromukyrregel solawer|aligd. plneany tmbodiment theralkyl chain is in the 4-

het er clyl. 25 In.an enbodi nent R3.is selected fr
posifanot B mRERL it B SRoSRRRE aleg 4F SRS RPE St e end of
ﬂwgmg@ fupl , furazanyl, isoxazolyl, isothiazolyl,

1,2, 3-triazolyl, 1,3,4-triazolyl, 1,2,3- thiadiazolyl,

1, 3,4-thi adi azol yl, pyridazinyl, pyrimdinyl,

enzal r 1.t:hi | - -
R, BT3RS HIL OISt o oo
Cl-&ﬂk)}lh(%la,n ‘GWW‘EO%?H‘&}; Ckﬂm‘%lkgiol(ag?)o%%l-GalkyICOzNHz, -0C,.
-C(=ONRA) RS or - ; ere 701
sl NaL D0 B 0eyoIopsl, Ty Al bnar g el EOGH: eqOCHs,
} whege | sulptg it req nd :
OSUHHUELETS SRS RS L RS PEpbpnt seected o
hydreger, 0aCY0)Gvdllat,y | ;C(QEeHs, o pCi(O)yEH+GHCAYHp e n@€A) T ysalkylCOH,

RS tEBCHheny TOGRC e HE R s R relicLcm,  coc.
6alkﬁéa@gf@ﬁpéﬂd/—@(;@?@%gag§£mmhiaﬁ,l 00,8, C@(‘){G}Q@iklyl/,t-ﬁgz, -OH, -C¢Hs,

substituted 5- ered heteroaryl wheré
-Cdubssalkidni(GHahado andfeeMantlkyl. sel ect ed from hal o,

al kyl, hal oal kyl, cycl oal kyl, aryl, heteroaryl oxy,
and heteroaryl optionally substituted with al kyl or

In BafuABékethboditentoR} i Bptidnally Wabstittitet gtheaylkwhatle thbeubstituents are
t he substituents are 1 ndependently sel ected .

each independently selected from halo, hydroxy “or alkoxy; cycloalkyl; or optionally

substituted pyridyl or an N-oxide thereof where the substituents are each independently

selected from halo.

In a further embodiment R; is optionally substituted phenyl where the substituents are

each independently selected from chloro, hydroxy or methoxy; lower cycloalkyl; or
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fromheteroaryl; 10 b. R4 is H c. R5 is cycloal kyl,

het eroaral kyl, al kyl or aralkyl; and d. R6 is
whedwsozalyl . I n a futher enbodi nent R2 is - CH2R3[/AU2007/001429

-C(=O R3, -C(=ON(R4)R5 or -S02R6; where 15 a. R3 is

optionally substituted nethyl, ethyl, or propyl, where

the substituents are independently selected from

-000H, - SCH2CONH 3, 4- di met 3phenyl , -

NHSQO2- 4- f | uor ophenyl , pyridyl oxy, benzi soxazol yl,

pyridyl, furyl, 4- fluorophenyl, or 4-nmethoxyphenyl;
optiiHallp nadbkytuted Efridylit & darp N byide vhereef tWiRre Shidshbstiu@ntssare each
. are I ndependently selected fromnethoxy, F and O ;
indgpandgpily sejectesl Gompshlareit ed t hi azol yl, pyridyl, furyl,

thi enyl, isoxazolyl, isothiazolyl, 1,2, 3-

t hi adi azol yl, or pyrazolyl where the subsituents are
In iyetlepefudbat lemtndimatteR; Isr phemy,r iddghlawphenyl,c hapetbpysphenyl, 4-

) 3,. ph | . thienyl, i dyl, .F, ,.Br, b-
hydspiefcnie Rpbiory 2 drpr S o Yovidynboris. 17 y1; b
R4 is H 25 c. R5 is 2-pheneth-1-yl, benzyl,
cyclohexyl, 2-furylnethyl, nethyl, or 4- nethyl benzyl;
In anethet end@dingent i iityisubstiiutad phensil oehdophemsht Ingf further embodiment
Lnyentio Is -COR3, fused ring Ais an optionally
Ry ?Olgﬂlﬁgqpﬂf”ﬂ%f%ed phenyl or optionally substituted
pyridyl ring (including N-oxides and pyridiniumsalts
thereof), and D is -CRntR" WD 2008/ 037011
In pfrtharpnbediownyBeis nopBydraggiet anot her embodi nent, when
the invention relates to conpounds of formula | or
formula la per se, R is an optionally substituted
In prarfuttherénidinen theooget frandsarte regrbenteddrysfortholaddni ch it
Is attached fornms an optionally substituted phenyl or
optionally substituted pyridyl ring (including
mEa)- L L
n SR A4 A LA 1 G e o
whexehst it Ot wd3ar Rb nway be(tenaylt (ronbl | Yhe uling atogtsethay by optionally

sutp GRS & gt o SBoBRERET VDR TR i Rled rom

halBaloved biklyE agiroRPSodey aIRBLY ikl SRyl e, and therefore are
capabl e of existing in nore 10 than one
stereoi soneric form The invention extends to each of

In bERS 0@ iR AHLPRA ¥ (=Y)CHNRL)R; or -C(=Y)CH,SRs, Ry is ~(CHy)m
aryl or —(CHy), heterocyclyl where m is 0 to 3. The heterocycyl may itself be substituted

with an oxo group, hydroxy or lower alkyl.

In yet another embodiment, when R; is -CON(R4)R3, R4 is hydrogen and Rj is -(CHy)m

aryl or -(CHy)q, heteroaryl. In another embodiment m is 0 to 2, and preferably 0 or 1. The

aryl and heteroaryl ring atoms may be optionally substituted with a broad range of
substituents. In the above embodiment the substituents may include halo, lower alkyl,

hydroxy, lower alkoxy and phenyl.

In another embodiment R, is -C(=Y)-R3, when Y is O. In another embodiment Rj is —-
(CHz)m aryl or -(CH,),, heteroaryl, when m is 0 to 3. In another embodiment Rj is an

optionally substituted aryl or optionally substituted heterocycle (m=0), and more
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and to m xtures thereof, including racemates. The
i soners may be separated by conventiona

w@ boosstoogr aphi ¢ met hods or using a resol vi ng BGBEAU2007/001429
Alternatively the individual isonmers nay be prepared
by asymmetric synthesis using chiral internediates. 15
For instance, it will be appreciated that the
conmpounds of the present imdntion will be chiral by
virtue of the non-equival ent substituent pattern
around the C-atom which bears the R substituent.

pre/fé?rﬁﬂgdd\m @p¥iondl e sepERMeNdSo0t hbmbpreds@Bhodyele rﬁdtéiﬁcycle or an
resented as m xtures of enantiomners,

opﬁlqr@ila ﬁ@gstlt@tﬁér?t orokfemprmkered bisyelie helgragysie o @8 Qﬁlonally substituted
aﬁﬂg %ﬁl m xtures. Preferably, however, the conpounds

of T he present invention are 20 "enanti onerically

pure.” As used herein with reference to an enantioner

the term’ n ntionerically pure’

In dhgy 3 wﬁr@rn 1%%&@%%@%& BAPOA, éﬁ&ﬁ %ﬁﬁk ipyrrolyl, H-
yﬂ?@l?r[ ﬁ?@i‘ﬁ%ﬁ{ﬁﬁ%ﬂ nggil?lgf' B)Yazb@l gﬁékﬁéﬂhw 888 eﬁzgn and 1,2,4

exces % e. €. or a palr

oxahamvlylomehinzall,| (isoxazols, ( ﬁ)rqtzammler mqtinttZOéylm myrara@ylof pyrazolinyl,

pyrtg%@cfzg ) IM@/@F nl?raflé_zl;o‘ﬁquo (trujzoiyimﬁecﬁlgél gamffi Oaﬁygs ,g,gf 'Erlazolyls)
tet@¥6I9E SthiRliAhelyl N@stlasing A(23 a‘ndF(,?.z)éﬂ thlaeﬁsmyld) r}glrwyl t}hﬁlmldlnyl

percentage e.e, is expressed by 1 X LF(+) -

pyméaaugféd phieang], npYH@nYle mwerl@wéntlb‘bdwa@d; |r90rpb¢1e1(yT) 1,4-dithianyl,
thl{) ﬁsﬁhﬁ%ﬂ aglrp%%%g‘é’g nie§ ﬁ*ﬁ%‘l tx/ 3 8n @al 51 gﬁl}fegigﬁf,&c]pyrazolyl,

e en | ONEr |
thiedpBik eyl hdadaylo ésdi!ndod))fl gb@@bﬁrraﬁ)ﬂanb&&%hm@rle béoxazolyl,

referabl reater than, 90% nost . .
beggodhinzaly s HenfioBos w%esﬁ!&)@?gi dbepemlﬂgﬁgﬁvwg gisoquinolinyl,
qu n%%;?igeqﬁ’iﬁgfiﬁ rfa/?d vHdad: gffo'o[ﬁ.ﬁ’fﬁ?f fnro og?ﬂﬁﬁ%‘h gpr rﬁ'ﬁ ﬁ'ﬁzohnyl

cont al ¢ centre
quaibkaotyiErnzatiaihyl, aa;ﬂﬁgarxduredi obptetidmybt r uct ure beI OW. A
BD[C DN R-R2 51t wll be appreciated by those
skilled in the art that the absolute configuration (R

The rhe@rocﬁﬁel ﬂﬁ?%@n belaRQAd ArathiRyBld Phigt uchesU BRGS1,0haphthyl,
each group at hed to the stereogenic “centre

indgoylo aglileny 1t fuareryl,Gadrenthepshyl- Prel og system 10 Were
t he conpound has at | east one carbon-carbon doubl e
bond, it may occur in Z- and E- forns and al

The &Qﬂ&ﬁlmt&&fyﬂﬁc afaytHeeoptionmDusibstimted Witk bbded ﬂaﬁgd besubstituents,
(Er esent invention, The salts of the co
an

ounds of
arefaraRly With &1k #leileCps lkexsblys BH‘%&PW&@& fftllswl halo, hydroxy,

mercapto, trifluoromethyl, amino, nitro, cyano and mono or di(Cjsalkyl) amino. The

substituents also include phenyl, benzyl and heterocyclyl.

In an embodiment 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 (which may be optionally substituted).

In an embodiment R; is -CH,R;, -C(=0)R3, -C(=O)N(R4)Rs or —SO2R¢; where
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acceptable, but it will be appreciated that
non- pharmaceutically acceptable salts also fall 15

wowRaRios7othe scope of the present invention, siPCEAUN®IE01429

In

are useful as internmediates in the preparation of
pharmaceutically acceptable salts. It will be

appreci ated that pharmaceutically acceptable

derivatives of the conpounds®2o0f fornulae | and |la and

the salts thereof, are also within the scope and

spirit of the 20 invention. Such derivatives includes

pha eut | I S , +Rr ; S

Bndenuid Bt oty \BERLEY, SICASHELS, 1) AR Ents SRt RhdERndently

Phar neselsgier] ciothy-GOOEL t-A6He CONBFaryla - INFEXOpayl, bpieragad and aryl,

any sQhViat@iiolNff ahpehdaAlly QbbietitedOWRAURL 06y ran@si?;u @ptionally
whi ch, _upon agm [ tpra ion to a subject, js.capab

of pr wbaIHG PhFRH oty o SHbiteat g Jackpéndspy leeted from halo;
f or muloptibnglly substitiitéd/5r at bymenaieratehereioabyd|vliete thie subsituents are

residue.thereof . 25 The phar eut p,cal | pt abl

salts lpﬁjﬁeaeﬂ(geé&é’ci sg?eg&%i t'TGH ;ﬁgr s,ah%gs eyaé%gll%?! og)bdgalkyl’ aryl,
sal t s, hesabdargloxgf aghlsateraawyliopticaially sulestispedivtits alkylanr daloalkyl; or
and t ey AL A YhGTHRES I bt inllgiiBently selected
The agﬁﬁﬁgggf?g%%ﬁggfﬁg Zre ?%}nﬁilg?%ﬁ1a conp undmbyseece
the i fienhegraadd a WO 2008/ 037011 PCT/ AU2007/ 001429

- 25pplRyrpgeutical |y acceptabl e inorganic or organic

aci d incl udi.ng, but not |ini to . hydrogchl oric,
hdeDﬂgﬂﬁFXQO%5?¥b??ﬁ?“%%ﬂ;%ﬁgfﬁé?mﬂétﬂﬁﬁesulfonic,

t ol dersishpfeorsryd, benzenesul phonic, acetic

propi onic, ascorbic, citric, malonic, fumaric, nmaleic,

I i C al i l.i c | fam Of~ L b C aGcds. . T,

Bl B i roE R TR LR E R AR R e

i NChUd; ig lbbasnAs, substiifed ety ditkhd, orpibpyl] @herehhsaivatitents are
nmet hansul fonate, citrate, acetate, nalonate,.

f umar apdepeadertyglesteddinm rGPOM,eSClie ObLd - tadimethaxpphenyl, -
sal ts y u i -SLHC

sodi ur S0 SEtabnd E ppltbi He sz B pRriy urst 4

ammoni fluoraptengl, oy #-anethoiyphenydy apoionddfissubstituted phenyl where the

Choh BB mE AeD FY LB URPh {fonan

et hyl ’suBEtﬁﬁbéld’thilﬁE(ﬂyl} gy&&sﬂyﬁnﬂ!‘ﬂh%&ﬁ %%Xﬁ%lﬂgisgﬁﬁazﬁ'ﬁ, 1,2,3-

i odi des; dialkyl sulfates Iike di nmethyl an i et

sul f attbjadiaanlyl,oriperazolyT whersdhe subsiyenteargaedeperdeatly seagied

appr ot R PR P ER e o h R it i . 5-

sol venty;-FThieanpppagdsypbr b Faryiehe@nt-ypn may be in
crystalline formeither as the free conpounds 15 or
as HolRaisdE (e.g. hydrates) and it is intended that
both fwr i1 bi f S
v ent o 2 RisPR I Pokdf SRR 2 AP Byl o ¢
wi t hi nmethglbentyl; dfde term "sol vate" is a conpl ex of
variabl e staichionetry fornmed by a solute (in this

d. Rgis pyridyl.

In another embodiment of the invention R, is -CORj, fused ring A is an optionally

substituted phenyl or optionally substituted pyridyl ring (including N-oxides and
pyridinium salts thereof), and D is -CRURY.
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i nvention, a conmpound of the invention) and a sol vent.
Such solvents preferably do not 20 interfere with the
whr@Bogfiocel activity of the solute. Solvents negI/BE2000001429
way of exanple, water, ethanol or acetic acid. Methods
of solvation are general ly known within the art. The

term"pro-drug" is used in its broadest sense and
enconpasses those derivative¥that are converted in
vivo to the conpounds of the invention. Such
derivatives would readily 25 occur to those skilled in

In ?Bﬁarﬁﬁlﬁer @fisbdimentyihenfibe igveatiph &ela&@ﬁbmm%unﬂﬁ o€ famula I or
ree. hydroxy group is converted intqg an

forenkd Ipanet % Rors a0 eptm;laHy srbsgiRedplsmy], & oW mg@&her dithefhe atoms
I I

o Do % SRAOTT 53y SRR RUBLIE A L BB b

pyradylding (mcédchngb]—gmdeﬁ amkpyriiyiumosaits mlmiedfmdf-a s aCH,CH;-, D is -

rodrug, of, a ound of vention i ithin the, .
H:grc i 1§ pi‘pfc?)ng'f“”i‘ iS %-“éﬁl'tlt[?@ ary ﬁi?%’é g‘b’ substituted
hetBfe¢@gures for the pr epar ation of sui tabI e prodrugs

according to the invention are described in text
books, such as "Design of Prodrugs" Ed. H Bundgaard,

R b BB A RIS i o

mali e Gk taiki ynaesephatt @cpsé,eind hrefoze AROPAbLRS off df)ﬁstlng in more
I nvention such as sulphonlc phosphoni ¢ _and, car box

thancng seRseqisamrisciorm. sIhprig¥ention exiradn e%;ﬁé&h@%ff%%lndmduaﬂy

and T CRLAR ‘Ehgﬂ%ﬁle b %[ee%a"f’espr Oﬂ{eu GoHers ma A)e ?eparated by
phar maceuti ca acce e ester of "a Conpo

coﬂx&hm)ldle& dhmimatbgrap]nn mathbieor aspect refolting dgeuentAl@matively the

rovi ded a r maceut i cal osj tion fhat .
mdewsﬁwﬁ %Oé%ép IS MaR OF R 45 réfc%}'lﬁ?“ﬁﬁ‘sw%&r& Blsmegiates.
nore of the aforenentioned ant|- 10 RSV conpounds of
fornmulae | and la, including pharmaceutically
Fonustprabt evild ehel apatdciesed thah dieeesimpaunds oﬁtheomsarst imvention will be
arrier or dil Unl ess

chlga( r thgtolg(gbe %ﬁﬁ?ﬁ%n%bslgﬁ uen{ ngtg?rﬁeaﬁ?undut e C atom Which bears

the R f ®dbtitaent, AddofdeslE,ané &Xh%(ﬁfndﬁomk hegkentdhveiidnahayt tepresented
i nvention, includes both therapeutic and prophylactic

as HEEIPeRTt enantigmers, foirinsaRcea SRABEIOMETICE Weerp"r@@é fixtures or racemic

nt i oV c n

i)  HeteheB, e QP S oBFultE” ¢t oft RRAM Tinfthtion are

"erfantiemanedly pir@ prophyl actic) of RSV infections. 20
Wt hout wanting to be bound by theory it is believed
that the conpounds of the present invention exhibit

As' @%@ lill%f%k?l# SieberERY 8% éﬂaﬁﬂ’oﬂ?%’ - ihB Qéljﬁi t‘éﬂ’éﬁtl&ﬂ@mﬁ;ﬁ\f pure" means
virus's fusion process. In a further form of

thait rnlweam:emnmm’chmrmbsmnmlbvfrd@ df és pnatiesericqrair thantlomenc purity is

ger?ergl ugytcﬂrgsge(? f1n terms of enantiomeric excess or % e.e. For a pair of enantiomers
[(+) and (-)] wherein the mixture of the two is given as the mole or weight fractions Fy
and F() (wherein Fuy + Fy =1) the enantiomeric excess is defined as |[Fuy — Fg.
Accordingly, the percentage e.e, is expressed by 100 x [Fy — Fyl. As used herein the term
"enantiomerically pure" refers to an enantiomer having a % e.e. of greater than 70%.
Preferably the enantiomerically pure enantiomer has a % e.e. of greater than 80%, more

preferably greater than 90%, and most preferably greater than 95%.
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25 conpounds of forrmulae | and la. These conpounds nay
be prepared using the procedure outlined in the

wo odoBosdony net hods. Scheme | depicts a gener al PEOT/ATZ®Z/001429
for manufacture of conpounds of forrmula II1.
Conpounds of formula Il are within the scope of the
conpounds of fornula la where R2 30 is H and serve as
useful synthetic internedi at % Compounds of fornul a
I1l may be prepared via appropriate starting
materials of formula I'l. WO 2008/ 037011

Th@ﬁfﬁfﬁtﬁﬂﬂ&é&@&ﬂ%f compousidd of fornkid N BhichNdatans dxtargbgaméc centre

O RA H For Ia .l Forpula 111 Sc eme 1 5 1n

at t %ﬁ%‘lnépfa%"rémé%ﬁﬂ \Balléﬂ?l’l%t?d%ﬂ&p%w&ﬂr?g 8Wket 0- aci d of
formula Il is reacted with approximtely 3
equi val ents of an appropriate di am ne of the general
formula HZN-B-C NH2. The m fture i s heated under
reflux in an inert solv h gas
1, 2-di chl oroet hane, tol uede off xytenes in a flask
that may be fitted with :Syar k apparatus for
3-24 h. A catalyst, such as anma};l d tosyl ate, can be
used. After this time the reaction’is allowed to 10
cool and the product filtered and recrystallised from

an ro r.ia | vent at.e for t he
1o G BERROPEnEY BcPasicatadsn, B8 rEBRGHE HEUR RaErelfe ® or 9
de%alﬁ@ﬁ'cfe?&ﬁlsl&ﬁi 18 pridridp Reulthedref @mlagﬂ@mp QlttadiedPar @b iskPeogenic
hods for the preparation of
cempre(geeornging 19 thee ghny ngpldoPrelogsiysiemof forrmula |1 have
been 15 described by Guion T. S. et al., 1996,
Synt heti ¢ Communi cati ons, 26:1753-1762, by Epsztajn,
Whhre e @mpoufsy hbdat 1€00HEO cabbh-0mdon HOHBle bdR, 1R By 2dif, in Z- and
Bru nk A . et al Tetrahedron 75, ) )
3ﬁheweawofow 9lrthe compoynds age lapludeff@ﬁé? presengripygntion.
Soc. Perkin Trans. 1, 1073-1078. 20 In a further
aspect of the invention, new nethods have been
Thel esaltk oq;fethef oompblmdprdbimratulm I ofd derarai p‘reﬁrﬁbﬁw whdsmarfeutically

S el b LBt Tl AT il e oo
w1t‘hﬁ{ tHeh®o Xﬁ@@ﬂfﬂﬁc%ﬂ%e@ﬁ v ehBbR- Afdedthe @ akQlsBEA &s liktermediates in the

wher e O and is - -). Cenerally, an appropriate
preamﬁanpfpbarmap@ttmlbombpt@ lgshlds-i s  suspended in
tert-butanol or another suitable solvent with
approximately 1.5 equival ents

It will be appreciated that pharmaceutically acceptable derivatives of the compounds of

formulae I and Ia and the salts thereof, are also within the scope and spirit of the
invention. Such derivatives includes pharmaceutically acceptable esters, prodrugs,
solvates and hydrates of the compounds or their salts. Pharmaceutically acceptable
derivatives may include any 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.

The pharmaceutically acceptable salts include acid addition salts, base addition salts, salts
of pharmaceutically acceptable esters and the salts of quaternary amines and pyridiniums.

The acid addition salts are formed from a compound of the invention and a
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25 of an appropriate (3-diketone. To this mxture is

added approxi mately 0.25 equival ents of copper,
weoppes70{1 ) brom de or copper (I) iodide or bor¢T/AUR®7/001429

suspension is then treated w th approximtely 1.6

equi val ents of potassiumtert-butoxide or sodium

et hoxide, sealed in a pressure-resistant vessel and

heated in a mcrowave reactof> With stirri ng at around

WO 2008/ 037011 PCT/ AU2007/ 001429 -28 180' C for

approximately 1 hour. Alternatively, a solvent with a
phﬁﬁ{ﬁf_cg@ti@nzl ia/ccbptgblebﬂlbtg'ang: opairgani¢ sagih iasluding but not limited to

, ey . :
by fHosHIBHO BB ORES r B o HHEC el MHER IS (olsencSulphonic

beﬁié%%nﬂ?ﬁo%i@ ?a%eﬁ@,eﬁroﬁfblﬂﬁ aRtdrBicl igienyendifel. fublfic, maleic, lactic,
resul'ting i xture s diluted with water, neutralised
salidyttic,aqulfmis, NHd@ttartinchcidst r ddieedowsiterhion ofiiquap¢mary amines and

qQr.gani ¢ ,sol ven The .organi c._extrac i ed
pyggy%ggm riatlage sFedte l?rglgi‘ Ueloﬁ&%?’ bsélhgtﬁg :pﬁjp?éﬂél ?ebyﬁgﬁl gujylfonate,
cithE, QRBLRIFARMe, AkSarhBCiPdRMatd) hed tRdieat Fhd st bédition salts include

hydro! ysed by freat ment wi th dilute aquequs hydroxide
bus atanpbhimitsintg stetsueh @p ispdiugs REtRssUgL| GALHEM, Hfpipe Fpgnesium,

0 OOCUBr/.Cul X +.tBu i .
o S S B AL B APl los mey e
quﬁ@fbi’ﬁ%dtndfﬂh@uclﬁ ?gmﬁ, as ldwerpalk iehapideq asuell abymethyl, ethyl, propyl, and

substitution of an a-nethy]ene ketone. A syitable.
bud blarides, BRI GONACT HORD SeLGre tkerfimetiv] 3 ety sulfote

n c }.C . . r Lt

R R A
coftipodthd alithce apaympriateiavilt @l bps@inghepreatreatod p suiteble sndvent.

potassi umt-butoxide are added. The mixture is

stirred and allowed to warmto roomtenperature. Wen

Tﬂe@rﬁfﬁﬁﬁi B tHe Snv&nBiBR nflySbe TaN@yshlkihe fomd sitiepab @t Rgacompounds
an uenched with a saturated solution of ammoni %m
orcislsolvatte (agdbyiiratas)ead s is fintandsdeihat batb dormssre wauy the peppe of the

reerC et v RN b RS HRE FatipERss

The term "solvate" is a complex of variable stoichiometry formed by a solute (in this
invention, a compound of the invention) and a solvent. Such solvents preferably do 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.



10

15

20

25

30

20 purified by recrystallisation or by flash

chromat ography. This nethod is an adaptation of
wee@seswies described in J. Og. Chem 1991, PCT/AU2007/001429

56:7188-7190. O her compounds of fornula | may be

obt ai ned by acyl ating conpounds of fornmula Il as

illustrated in Schenme 3. WD 2008/ 037011

PCT/ AU2007/ 001429 -29- x ;#°~A N C acid chloride q N

\C30dIl, DNpyridine p N ~k R HRL R2 Formul a

1l Formula | Scheme 3 5 In one nethod, two

equi val ents of diisopropylethylamne or triethylam ne

dded t i val ent  of ad . of f |
The?trpq?m ia"ﬁh;F'F‘EchﬁCg é aggf% edg{}?ﬁ" 3{1?@8?50%%%1%& acceptable Esters of

0 5 RQEALN sich R96IBH0iS, PHISpHBINK atideadtiskyliB Beid derivatives.
com?)géllg?%’%ﬁg#g%lﬁt %I}Séd by HEL%:.l %eﬁpt he reacti gn IS
conplete the reaction is quenched with water and the

product extract i.nto.a 10 suitabhl. ' .
Tl el asnss b s By S PeRdn i ifsh ARRiSe SPpifRhcaicall
accMIALI QDT B RuRA oPPormalaTieda.out by reacting one

equi val ent of the conmpound of formula Il with one

equi val ent of the appropriate acid chloride in xylene

at ,120C for ~1- 24h, e 3l «141S "
in Qb 35Fhe i e foP S8R0 ARG P ahba dobosicon

confjRIFROH fgageutiballyneffetive kmomtyofbenet orembedofih taforementioned anti-
appr oxi mat el

2.2 equival ents. of .an appr.opri ate i .
RS¥ sosppdedsort Péenahﬁ9<9pﬁ de lpﬂug%nﬁl? a tl%%@r%ﬁ?ﬂ%ﬁ%ﬂ%‘wa“"es
X idHattl Y ghal i LDtaMie Barkilr 1QBRient,
theﬁeg%gggﬁbéﬂgﬁg%ﬁ g?lt?%cr%{ﬂé%p?%ic négf) for 2r 24h t henpr oduct
is isolated by standard nethods. Acylation nmay al so

be achi eved b reati ng.the appropLi »C f
Unless oHIPTvISe qpe#{eh the {qgng ptﬁ?a F:?tgtog pﬁré&?{gn ylfﬁlrfgg gfgrlgtgﬂ (o:§ a method
or 1REYF MR!iBMNSibn, ihETnked Botid tiReHperEd 8t StbpRylactid tAtrhéntd

equi valents) 1n DWW and heating to 45C for

approximately 14 days. After this tine the 20 product

LS.i sol at ed sta i
i bl RURSF S B SRR AR 1Bl 8 B compound of

for@ltaal BEda,UsH @t figidofiTbietheNrauninstti (thdrepkudicaom prephylattiey ©f RSV

_ may be prepared by known nethods for exanple that are
infections.

Without wanting to be bound by theory it is believed that the compounds of the present
invention exhibit favourable anti-RSV activity by inhibiting the RSV virus's fusion

process.

In a further form of the invention there is provided a process for the production of
compounds of formulae I and Ta. 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 within the scope of the compounds of formula Ia where R
is H and serve as useful synthetic intermediates. Compounds of formula III may be

prepared via appropriate starting materials of formula 1L



10

15

20

25

descri bed by Kruse L. I., et al., J. Med. Chem 1990,
33, 781-789. The appropriate keto 25 acid (2
weowswsdoent s) and N-substituted diam ne (1 equP@EHABRI0Y/001429
i n chl orobenzene, toluene or xylene are placed in a
flask equi pped with a stirrer and Dean- Stark water
separator and heated at reflux until no further water
is seen to separate (1 - 8 -7 (Schene 4). The sol vent
is then renoved and the residue can be purified using
standard net hods. WO 2008/ 037011 PCT/ AU2007/ 001429
-30- H11 A~X2\HB-CNH2 ANBDXxylene N R1~0 C
Rl \R2 Fornulg Il Formula | Schene 4 5 To prepare
conmpounds of f rnula | where R2 is a urea t hi our ea,
one equiv the appropriate co nd_of gf ormul a
Il is refacted w th. gpes.eaui val ent of st hel ap roﬁglate
i socyanat e~or Dsot hi ocyanat e inle@n i nert t such
as THE or xyl at a tenperature ranging T mRAm
20-120C for R-24°h. The reaction is then allowed to
cool and theFopmbduct is 10 filtered, washeterawirdlei t her
Scﬂ&ﬁgystalllsed froman appropriate sol vent or purified
using chronmat ography. O her conpounds of formula I
can be prepared by the addition, renoval or
In pokkirhl, @ati apivalent el &t iapgo@ﬁﬁﬁtkdt@raﬁHSof Tdrigule G réheted with
achi eved by usi st andard techni ques for funTtlon
apprexigaglp 3i Sqrbiel f‘égﬁw eSS RRIAORIRALS mn%ef thegragr! formyig HoN-B-C-

NH(%n AR Meturs ﬁg Pea%cd LARS GefiGS &F é.lpﬁlgrtl SB% vel© @B&? P31 d&nloroethane,

fganic transtormations: a guide to funétional group
tolqmnepnapcalenesrm"a Bask thatrmoakbdRfitt€l witheviDodorKtark\@aratus for 3-24 h. A

AR PR P O o BB SAR PSSl B o 1

cocheeiﬁd' E}Q: Wo‘dtlctoﬁlté\ﬂeﬂhé}i& ré@}s’!‘é&}{:%ddcfrﬁﬁlt ah eﬁ)é?_ldﬁrﬁ% s@bv@nt If no

CN, from
pre@tp@@t@)fﬁzrmmﬂmsplv@nh@ evam@@yl Nmthier veaadupyegRryital Hsegror purlﬁed using

| i sot hi apnat e_o yanlc acid; -NRC(OOR from
fladh bR OHLRY YOy Prepgiative, #{gtﬁa “NRC(O) NRR" from - NHR
by treatment with an i socyanat e e.g. HN=C=0 or
N=C=0O -NRC(OR from - NHR b%/ treatment with Cl(]:*(%O)I
Mqtlppqufp); @hen@reparg@orc()f- KRR Nrge-2 p@fllﬁbc@qxpap% gk fgyma 11 have been

deéﬁgﬁ'%céui%}{ "P.eSlF 'epgll.l '19%,‘:@;}9!16‘[10 @Qﬂ%ﬂﬁl()eﬁ&ls, 26:1753-1762, by
Epsztajn, J. et al., Synth. Communications, 1992, 22:1239-1247, by Bruggink A. et al,,
Tetrahedron, 1975, 31:2607-2619 and by Ames, D. E. et al., 1976, J. Chem. Soc. Perkin
Trans. 1, 1073-1078.

In a further aspect of the invention, new methods have been developed for the preparation
of certain compounds of formula II and are described herein. Scheme 2 illustrates an
example of a sequence that is useful for the manufacture of keto-acids of formula II
(where X=0 and D is -CH,-). Generally, an appropriate aromatic o-halocarboxylic acid is
suspended in fert-butanol or another suitable solvent with approximately 1.5 equivalents
of an appropriate B-diketone. To this mixture is added approximately 0.25 equivalents of
copper, copper (I) bromide or copper (I) iodide or both. The suspension is then treated
with approximately 1.6 equivalents of potassium zer¢-butoxide or sodium ethoxide, sealed

in a pressure-resistant vessel and heated in a microwave reactor with stirring at around
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from-C(SY NR R wth RI in an inert solvent, e.g.
acetone; -C(SYNR R' (where R or R' is not hydrogen)

WO e@s03B(S) NH2 with HNR R'; -C(=NCN)-NR R' fr oPCT/AU2007/001429
-C(=NR R') - SR WO 2008/ 037011 PCT/ AU2007/ 001429 -31
with NH2CN by heating in anhydrous al cohol,
alternatively from-C(=NH)-NR R' by treatnent with
BrCN and NaCEt in EtOH, -NR=Z§=NCN) SR from -NHR by
treatment with (RS)2C=NCN; -NR'SO02R from -NHR by
treatment with Cl SO2R by heating in pyridine;

18ONIRTEX ?bfb)ﬁlﬁl@ﬂgly Nﬁ'oﬁ( QlRrimtivelye atsobrht With dufEeRBNhigh boiling
r eagen i's

PO &mkylg I)Iethylac@amdﬂ 1y e Ysré gph Hieanixture s lgated 4tireflux in

N T e

is ddhicHt With w4kl GleGriidedl rwﬂh e@(JQ)IQ-INWCI raﬁdtem&ﬁtted\/i with a suitable
SOClZ t hen N2 t hen C(OOCHf
orgagp el Bygamce%&t%ﬁt arw lﬁé) Pﬁ%%qw@tﬁé 40 he regidue may be
0
puﬁf%%dl_l‘zjlf&_l@lﬁsr}f() %ﬁ{bn@i@lﬁ CIE@Q) %ct(;r{e {Hté?f;{e@ag 15b¥he'3 %Jélysed by
treat@aCH2tDIdilnte atqh@t@il}'ga:euder mlaﬂqnamng- a\ibi:bnftnbmsa o@(s@jﬁﬂt
by the Curtius reaction; -NH2 from-C(O NHOH with
TsCl / base then H20; - CHC(O CHR from - CHCHOHCHR by
using the Dess-Martin Periodikoane regent e Cr03 /

agH2804 acetoney -dC6H5CHO Gursrh - C6HS ith on
Cr , “XCHO frolg JQN wi th BERIC12 / -@N f
- with P85 -BH2R frame C(O R\ % Na

15 Duri ng the reactions a nu#ber of the noieties nmay
need to be protected. Suitable protecting groups ar
wel |l known in industry and have been described in nmgny
references such as Protective Goups in Organic
Synthesis, Geene, T. W and Wits, P.GM , Wlgy- OH
Interscience, New York, 1999 or Protecting & ol
Koci enski, P.J., Thieme, Stuttgart, 20 1994. The
abbrevi ati ons that may be used herein, included i @ > r'
Schenes 1 to 4, and the experinental section are as
Scheing dws unl ess i ndi cated ot herwi se: 25 DCM
di chl oronet hane DI EA: diisopropyl et hyl am ne DM
dimnethyl formam de Et: ethyl EtOAc: ethyl acetate 30
Ot camepdwplls of formula II may be prepared by substitution of an o—methylene

ketone. A suitable keto-acid of formula II (where X=0 and D is -[CH,],-) and a catalytic
amount of 18-crown-6 are suspended in THF and cooled to -78°C. The selected alkyl
halide or dihalide (approximately 3 equivalents) and then potassium z-butoxide are added.
The mixture is stirred and allowed to warm to room temperature. When the reaction is
complete, the mixture is cooled again and quenched with a saturated solution of
ammonium chloride and diluted with a small amount of water. The organic layer is
separated and washed with brine, dried over MgSOy4 and concentrated. The residue may be
purified by recrystallisation or by flash chromatography. This method is an adaptation of
procedures described in J. Org. Chem. 1991, 56:7188-7190.

Other compounds of formula I may be obtained by acylating compounds of formula III as

illustrated in Scheme 3.
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MeOH net hyl al cohol WO 2008/ 037011 PCT/ AU2007/ 001429
-32- MS: nmass spectronetry NVR nucl ear nagnetic

wo e®snsmoce Ph: phenyl HPLC. high performance PCTyaiveho7/001429
chromat ography 5 TEA: triethylam ne TFA:
Trifluoroacetic acid THE
Fl uoro-N, N, N', N'-t et ranet hyl f or mam di ni um
hexaf | uor ophosphate THF: t€2®ahydrofuran TsC : Tosyl
chl oride 10 TsOH Tol uenesul phonic acid The invention
al so pertains to therapeutic conpositions for the
prevention and/or treatnent of RSV, containing at
| east one conpound, of forrmula | or la including
pharmaceutical accpptable salts or prodrjugs. 15 It is
cont enpl at ed l?onp03|t|ons [

may further &ontain or,%eﬂ‘é&ilﬁi_ﬁ,\.sf\ere wilt h one or
nore ot her cohpdu vi ng?V%HE i - vi |ty in

respect of RSV, quﬁFbs Virazole(r), or 6?h@% agents

such as Respi GanW¥éngsIISynagi S(r). 20 | tForinslal

contenpl ated that the conpositions of the invention

may further contain or be adnmnistered in conbination
Schéthb3ot her drugs to treat synptons of the di sease,

such as for exanple anti-inflamuatory nedi canents,

such as diclofenac, diflunisal, etodolac, fenoprofen,

I f

in UBRIRSE S, ARG SO0 AHIIRAAGHT KRRBLALER. are added 1o
one) aguivadent, ofox apmperind, ofpfprrmdadamn 'BAF 2408 e Arsadid ehilncide, or other

tolmetin, .25 1t i conte ted that the.comosi.}ian
aC}g?tu}gn%geph\}% micaeél r% tgg feagfipn 8}0%’[ re Sﬁf)h& SWhen the
readfon 1Y &Inepled thé Eé&c@&rhi%rqlﬁﬁélﬁﬁ With Waang YR &Hﬁct@xhﬁ&@d into a
di sease, such as for exanple, steroids suc

suidgblg @rga@wﬁb/ebmml wigrbed ap accaaflivgtte rswmdarﬁen%thm aYigiilar acylation
mag 4 f)ee E{t)ljrled %‘u{ Bg&gé'cﬁhg 085 %é&i%l%ld Qiefhg c%%%{l&f’ bf'Pamula 1T with

e, pre I'one
onﬂeqmydlmt&ﬂ mheSﬂip%lﬁ'iateSQ:ldi ohigride in mgerhﬁta23§m firslt-34h. STigdreaction
is @a% Hﬁ%\é{e& ﬁ;gq?pl&l grr&(ﬂ( g{)ﬁqpro 7 icx)slpﬂ | eu tte:rax:q’g‘rf] y,rcgg{pg)hreléssof formula III

mayNGORBYEH WS apPoIREd Ay i.§’eqﬁm1éf1'isoﬂplaﬂ Tpropriate acid chloride or
anhydride in pyridine at approximately -5°C. The mixture is allowed to warm to room
temperature and after stirring for 2-24h the product is isolated by standard methods.
Acylation may also be achieved by treating the appropriate compound of formula III with
the appropriate carboxylic acid (3 equivalents), TFFH (3.3 equivalents) and DIEA (3.3
equivalents) in DMF and heating to 45°C for approximately 14 days. After this time the
product is isolated by standard methods.

N-alkylated and N-sulfonylated compounds of formula I are best obtained using suitable
N-substituted diamines. These may be prepared by known methods for example that are
described by Kruse L. I, et al., J. Med. Chem. 1990, 33, 781-789. 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 - 8 h) (Scheme 4). The solvent

is then removed and the residue can be purified using standard methods.
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WO 2008/ 037011 PCT/ AU2007/001429 -33 The term
"conposition” is intended to include the fornul ation
w@booam3aet i ve i ngredient with conventional caPCT/aUs007/001429
and excipients, and also with encapsul ating materials
as the carrier, to give a capsule in which the active
i ngr edi ent (W|th or without other carriers) is 5
surrounded by the encapsul at3®n carrier. As will be
readi |y appreciated by those skilled in the art, the
route of adm nistration and the nature of the
phar maceutically acceptable carrier will depend on the
nature of the caopdition and the animal to be treated.
It is believed th the choice of a particular carrier

10 or delivery &Mz, and route of admlgi stration
coul d be readil deter nﬁ,"n'erdcbyf'za p rso <1 led in
the art. In eparat QR of any | ati,pn

containing the ¢ ounds care can be té%eﬂ t\g ensure
that the activR{y & the conpound is not destr%yed in
the process amamtihat the conpound is alph®uio reach
its site of action w thout being destroyed. In sone
circunstances it may be necessary to protect the
Schempdund by neans known in the art, 15 such as, for
exanple, mcro encapsulation. Simlarly the route of
adm ni stration chosen can be such that the conpound
Tol 8sdd€ BompSuridstef fofmde Tiviiere Rhes phirha R aBidhicaPbne equivalent of the
conmpositions or formulations include those SUIta%
approprigle spompoged Hf formula JII istrspeteduwith prg ewm@elﬁmfc@p appropriate
1s0%2%1 ?eugr sb %@laﬁat 1‘?9{1 rfﬁ'ért 961v8ﬁ‘§‘69ﬁ fqg ﬂJHP( bp%rlggé Bfa t&gperature
ranuscu cutaneous and Tntraveno
ratt'gﬁh‘g ﬁothOaIﬁO@ﬁi for 14214 a Tlmmaia)intlaﬁieﬁ aflowed to cool and the product is

a nistra i nhal insufflatio It is
fil ng:, gﬁgplt]g%ereerd I} apm%ppwrla& Yot primyrified using
Ch&gﬁﬂg iabl e for oral or nasal adm ni stration or by

I nhal=ati on or insufflation. The conpounds of the

i nvention, together with a conventional adjuvant,

' 2 b d int
Otﬁ%ﬁchi@%%ﬁrqf%%@?ﬁeﬁ B Bbuer 7 e it e abagitication of
exisﬁﬁ‘% eetistit@fE. IThi$ béild bheabhisved BeushP ban@ad dschiRfubsfor functional

as tablets or filled capsules, or [|iquids such
Sreup @tﬁr@nmfglonstb@,tp@ﬁ svedhknowmin $he ﬁglusfém suchgis these described in

“C%ﬁx@)? ffﬁvé ]pké gk Waﬁ{f o MioR nfguldg ﬁlg%tlo%raﬁ g{ol‘@t llbrehﬂatlons” by

uppositories rectal m ni

LagockiR G.hNe\ﬁrOIdrko‘VCHsRL&ﬂlsla@s,llm.a@Babl e solutions for
parenteral (including subcutaneous) use. 30 WD
2008/ 037011 PCT/AU2007/001429 -34 Such pharmaceuti ca

G KRl S ORI o cOLCH, b
heqttmgpwrthlGmm,thcwttdatabynwmmta%uyamdhj|etg dNaCNaend ¥NRR' in CH3;0H; -
OC(O)R from —OH with e.g., CIC(O)R in pyridine; -NC(S)NRR from -NHR with an
alkylisothiocyanate or thiocyanic acid; -NRC(O)OR' from -NHR with alkyl
chloroformate; -NRC(O)NRR' from -NHR by treatment with an isocyanate, e.g.
HN=C=0 or RN=C=0; -NRC(O)R from —~NHR by treatment with CIC(O)R in pyridine; -
C(=NR)NRR' from —C(NR'R")SR with H;NR'OAc by heating in alcohol; -CONR'R")SR
from —~C(S)NR'R" with R-I in an inert solvent, e.g. acetone; ~-C(S)NR'R" (where R' or R" is
not hydrogen) from —C(S)NH, with HNRR"; -C(=NCN)-NRR" from —~C(=NR'R")-SR
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conmpounds or principles, and such unit dosage forns

may contain any suitable effective anount of the
WwW@eisMa7oingr edi ent conmensurate with the inteneedAuiorgo1429

dosage range to be 5 enpl oyed. Fornul ati ons cont ai ni ng

ten (10) mlligrans of active ingredient or, nore

broadly, 0.1 to one hundred (100) m|lligrans, per

tablet, are accordingly suitdble representative unit

dosage fornms. The conpounds of the present invention

can be adm nistrated in a wde variety of oral and 10
witANeDUR Bl 1RSI e afhydoud hicWhdll aR@mbeey HRAPAA(ENH)-NRR" by

those skilled in the art that the foll ow ng dosage

trepigrans, wityBrOond g%aoasl_ntm@facm@w&wm ftom eNIHEbyatreatment
wifl FESRCENEN: R SPIE SURCouE By FPALTRICAR FOROMR oy heating in

pyﬁﬂmpﬁer’@(@RafrmOeNRIG(@DRQ@n@éﬁmémto\ﬂﬁh ﬂfa@ﬁsdoh@ reagent [2,4-bis(4-
sent inventig

d
meglﬂfrpygﬁn f)rl %&ﬁ glt@eﬁeb?%ﬁ@n%aﬁrdlﬁlﬁdﬂaﬁ\ﬂﬁ%oﬁm@@m —NHR with
trifiid mﬁﬁpf@ﬁd 'bq?,s‘dlf(ﬁlﬁﬁdgg}))g E@g@réﬁwé%ﬁww BEhUREHe) and
H@@@&Bl -lQHzCé@)OHnﬂonil SOEMOHD by trgateneut edth B8OSHH itlibkn CH,N, then

SR 4O EOR PRI Brb A RPament i PROEEIR then sceic

anhytRide @R 610 BEPETONRYfrEE SO ®)RP bR RECD, HP LESEL, B fr&ﬁSC(O)OR'
tabl et  disintegrating ents,” or” an encapsul ating
withaNer | BIOH26 G2 diampi@hGH Jrbueths, Chigse asaatien; MHa from —

Y B S5, 0 R IR o 1
CHEW)EHR frofe-GHRCHOFICORISNSHg the D&I;sXMirth Pdriddigane regent or CrO;
carrier having the 25 necessar bi ndin a capacity in

! agHp$ Q! acqionsp o el $ridOliem cdrmplieHe dVitth CrihClemdgéO dipm —CN with
Sn@hzz/‘i{c ﬁ%‘i‘? @Wﬂ%fﬁpéﬁd LRl €5m —E{g@é}}%ﬁ@!%}h / KOH.

contai n or ten to about’ sevent
t he actlve conmpound. Suitable carriers my be
esium, 30 stearate,

magnesi um car bonat e,
Dwg f?l Teagliops & nRmbET @ "?qﬁ%ml?ﬁlﬁs ey egd ae\veatprﬁected Suitable

prété@R3 Cg%\lﬂ@aré"%h%%%' iHliRRRiry 24 hh‘\FQ been described in many references
carboxynethylcellu ose, a Iom1ne ting wax, cocoa

suctilﬁStRmtecfavatdmes fin Qeganim%yntbasm @@eze,oB/WB a0l Wuts, P.G.M. , Wiley-
PCT/ AL2 4 tion"
Il e Ben1o8: PobroBieEBRATAbRT s gt e Sttgart

19emicapsul ating material as carrier providing a capsule
in which the active conponent, with or wthout
carriers, is surrounded by a carrier, which is thus in
Th@sac‘d%‘fé t E‘ t‘%{rlﬂﬁ be @efp Wde%ﬁ)y in&i Gk ehiS H }e? zle@(gezf; and the
are I nc et's, po capsul es, prils,
expainheita, sectﬁmamlasl fmﬂemgmlesamdhﬁtedmmesol id forms
suitable for oral adm nistration.

DCM: dichloromethane
DIEA: diisopropylethylamine
DMEF: dimethylformamide
Et: ethyl

EtOAc: ethyl acetate

Me: methyl

MeOH: methyl alcohol
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For preparing suppositories, a |low nelting wax, such
as adm xture of fatty acid glycerides or cocoa
wheioses701i s first nelted and the active conponBCIt/AUS007/001429
di spersed honbgeneously therein, as by stirring. The
nol t en honbgenous m xture is then poured into
convenient 10 sized noulds, allowed to cool, and
thereby to solidify. For nul &34 ons suitabl e for vagi nal
adm ni stration may be presented as pessaries, tanpons,
creanms, gels, pastes, foans or sprays containing in
M$wddi t i omagsaspedteonasttyl ve | ngredi ent such carriers as

are known_ in the art to be appropriate. 15 Liquid form
NMRepar afYede& MageetiffeS¥BRER i ons, suspensi ons, and

Phgnulsiqgﬁm_for exanple, water or water-propylene
gl ycol Ssol zti ons. For exanple, parenteral injection

HPIiGqui d high ppdomtanoe §qeidrehbemdtogmpliyat ed as sol utions in
qgueous | yet.hyl ene glycol solution. 20 Sterile

TElixr'quid ?gﬁﬁ%wﬁﬁ%ositions include sterile solutions,

TFAUS PeNSTANSeroSdPHL SE@NS, Syrups and elixirs. The
active ingredient can be dissolved or suspended in

a
TFBHar macBupracNiNLIN" Naclespmathy Howmamidinium dexaflugsonhosphate
TH\ﬁter, éLgﬁ}ﬁ&mgﬁpanic sol vent or a m xture of both.
e conpositions according to the present invention

Ts@By t huSodytchloridell at ed for parenteral 25

adm nistration (e.g. by injection, for exanple bol us
TsORi ect | Eﬂluéli‘esl%]&g?’?lﬁ@%@s i nfusi on) and may be

presented in unit dose formin anpoules, pre-filled

syringes, small volunme infusion or in nmulti-dose
The omiventiver slsei pértams do dthdrapeetie rcomposidonsTHer the prevention and/or

e R kO i 5 B o B e R R e g mtucing
ph@dfhcelR¥l £RBH1ab18 sﬁ]@idﬁﬂré&ﬂugﬁ! agents such as

suspendi ng, stabilising and/or dispersing agents. 30
Al ternatively, the active ingredient nmay be in powder

for obt ai.n a .6 . 1lS ' .
e e SBhE00  258BALRoAC D) AL AR PR, S o o ve
adiyagbiel ivith bad of hie SeHen icompouhdsr hass fuiti-uiralogetivity Hn @espect of
suitable vehicle, eg. sterile, pyrogen-free water,
R e mu¢heas Sisazopafy omether pges sucdamReriCempY or Pypagis®.
i njectabl e use include sterile injectable solutions or
5 di spersions, and sterile powders for the
It &xtempaphtedothat piiee pamabsitionsodf shee inveatiom jneayt bther contain or be
sol.utiQns. They.can, pe stabl e under the conditi.ons of
SdREHIPiEa P Bt BB GEeA APy B0 sviaPGuEr Yahe d5ETsseqech as fo
exSHpRaLh@InBRsnbBE GABLBMhERS, REcIRCLs| Aiti®knac, diflunisal, etodolac,

mcroor gani sns such as bacteria or fungi. 10 Those o
fermiprdfem dlurbiprdfen, dbuprofey, indantictbycidckaloprofes, kgiprodss imefanamic acid,

ﬁonnulat'ons for the coquuggs .oﬁ_the RLESEM lindac. tolmetin
MR BRUMEIORE EBIRAEM PRI BEP TSR salate, silindac, ‘

Identification of preferred pH
It is contemplated that the compositions of the invention may further contain or be
administered with other drugs to treat symptoms of the disease, such as for example,
steroids such as short-acting beta-agonists: albuterol, levalbuterol, bitolterol, pirbuterol,
terbutaline, ipratropium bromide, prednisone, prednisolone, and methylprednisolone;
long-acting beta-agonists, such as salmeterol or formoterol; leukotriene modifiers, such as

monoleukast, zafirlukast, and zileuton; theophyllines; nedocromils, and cromolyns.
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ranges and suitabl e excipients, for exanple

antioxidants, is routine in the art. Buffer systens
w@e@soati nely used to provide pH val ues of a PEFAD2M7/001429

range and include carboxylic acid buffers for exanple

acetate, citrate, lactate and succinate. A variety of

antioxidants 15 are available for such formul ations

i ncl udi ng phenolic conmpounds3%uch as BHT or vitamn

E, reducing agents such as nethionine or sul phite, and

metal chel ators such as EDTA. The sol vent or

di spersion nedium for the injectable solution or

di spersion may contain any of the conventional | i )
Ths derirerfomprosigiant isdptegged tonmclpds theeredaprsupion actife ingagdient with

.ai , e . . .
comexahp%@,cmﬁé}g y% fén?% F)?@f%ﬁrgg%ﬁned\r’:%&g%tg%t?%{r%giaflpg Sll{ag&kals( §Ohhe carrier,
to ivey at taplseleeing mhixdl theanctiviehmglddieny , (withi babVichont >othet erriers) is

t hereof, and vegetable pils. The proper fluidity can
S“%%mﬁﬁa&W&ﬁﬁ@H?Pﬁgﬁm@%@Hﬁ¥e, by the use of a coating
such as lecithin, by the naintenance of the required

particle size in the case of dispersion and by the use
Asowill b refadily anpreciated éypthesceskilleshinothe tatte theatoirgrofafdministration and

m.croorgani s can. e, brou about wherg 25 necgssar
g HEBREOP T BFmRCHHCTL POERLI FitEs ST dRrdryoR RS il of e
coiditib i@ ele RGBS befltRhte@X AMBIHRIievdddhAABAShoice of a particular carrier
chl orobut anol, phenol, sorbic acid, thinerosal and the
or deleeery spistamingnd sanse of pdminjitrafiop eopldeieereadile detormined bxe person
. 3 a . | .S
sBIGTE Yod o M pRATRNG oh oy O TNEIP Fraifll 3 oBhoounds car
can bf eaiteinan enstie that ths atiiwitycofndht vobipoank isPhstl des@gerkd in the process
@H%ﬁr tion of the. injectable conmpositigns can he
ang £ t&%cmpd B2 le, 10 1eagh 1ts,sife@f aggon ut bging,desgoyed. In some
T ' t4 T TyaMa] ;
R oS L Y 18 RS ot e TRAPAL bF phnR B in the ot
suchuds, dbil exafnple,i micez trdabsulatiom. nBinibelydbe rvwe o abyirstyatid® chosen
2008/ 0370 PCT/ AU2007/ 00142 -3 appropriate route
carf Re st e PAOOMOJSChPT % SRRSAEHS | ntr acer ebr al
intrathecal, epidural injection or infusion. Sterile
i njectabl e solutions are pre qred.bX I ncorporating the
Thg ghpipreacentiond waapopitionher fcmugacq:@m anfledeoibpse suitableefor oral, rectal,
p jyat; | ve i th vanl t .1 g i . )
na SR RGN Bt Bhockl g B Bt "Flapld P08 DefGidtg Gpotuaing
intymischlegrd-citaieons 2@l iRvef@RE hdhinistraiod p@r it #¥6rm 30kable for
prepared by, | ricor porating.the variqus sterilised _,
adaniyiiadion hyrisbg aen pringpifladene ftis enpdrager hat i eqmpositions may be
P I .
PSR N BNy 58O S TR0 B RO i
case of sterile powders for the preparation of sterile

injectabl e 10 sol ytions, preferred nethads. of . .
g PR Gl T sttt W ooy BRoBR ARy gpign o dituent,
may" 8iak OBEs placed Shtol Biref fokhebe BhafladbihiRAl @bmpbatided bN® unit dosages
I ngredi ent plus any additional desired ingredients.
thereot, 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.
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When the active ingredients are suitably protected
they may be orally adm nistered, for 15 exanple, with
w@poosigtotl di | uent or with an assim | abl e edi bl BCT/AU2007/001429

carrier, or it may be enclosed in hard or soft shel
gelatin capsule, or it may be conpressed into tablets,

or it may be incorporated directly wwth the food of

the diet. For oral therapeutdt-adm nistration, the

active conpound nmay be incorporated with excipients

and used in the formof ingestible tablets, bucca

SucRbpRirfacduteshesmposiions &md ehitXtoshige SRERBNMBET, may comprise
syrups, wafers, and the |ike. 20 Such conpositions_and

copfeaanalt aTedicntse i peientionsh PEOROrEqns) vt on wgithyuisedditienal active
[

coﬁ%oﬁlgcfssl (%{rle%rhrfsf: ansg Lé.g? esgéﬁpg?lf gé%@%f&gff‘solﬁgy tcgl?tam anB/ suitable effective

amoamt eﬁtha radtiveaingeaiiam wbmichyurhe vhdt ﬂaeemeﬁﬂ)am(ﬂal& ddsage range to be

out. 8Q% of the wei ht of t The apount of
onNde Lo Srtmre e (| B Eiams i adbfmberticshsr, more
br&fﬂ!’y bg.1SHf fdn6] ﬁlﬁﬁdred r(‘N)O)anﬁH‘l'g}a@ﬂ epéiioﬁiﬁga? Ve |ac&ﬁd1ng suitable
obtai ned. 25 The tablets, troche$, pills,” capsules al%’
reprpgentative undosdgsdomamt ai n t he conponents as |listed
hereafter: a binder such as gum acacia, corn starch
or gelatin; excipients such as dicalcium phosphate; a

T}ﬁlcsm@b@lﬂfsaiﬂm@pﬁg@ﬂﬁm&:hﬁbn aﬁl 6e0ddiSisheet in RRHHaé Pariety of oral and
starch alginic acid and the like; a |ubricant suc

parcatesel glosage frms.c Hrviflde ersod i toen sliilleciiyeie agiba the following
do?%estﬂﬁﬁsoﬁlﬁy chf %19 Gs We 2RGE Q%P&eﬁ?yeltﬂgﬁ Qg%ﬁ&lﬂ{d St the invention

avour1 ng” age such as peppe
or 2 pRAMEHBERIChlIPGT PO T 4D pouidBobihe ihvehdogr een, or
cherry flavouring. Wien the dosage unit formis a
capsul e it my contain, in addition to materials of
Foﬁgf’eg She{r}ﬂé@eut%ai t &1’[&915 'R the\é%h{gﬁldﬁdso(t) E present invention,
rla S may be present as coatings or to ot W se
phamehicytical g ap¢n1$alﬂebamsrsfcan bre efthariselid os agmdu rﬁo’hd feumn preparations

may g s bl S PSR b, STehafforis: gy dispensable

gréfldsai A sbii@ c@t‘ﬁei‘ ¥£n BOBRO BN thord WsABEesAVhRh HNELEES ﬁét% diluents,
agent, methyl and prog yl parabens _as preservatives,

ﬂa@9@1%eﬂ1sa$ﬁﬂublﬂlmjs Jubsirantsssushending agentsy; hingersf pl@matlves tablet

dlMXgl‘Eﬁltlg%%e?llts 8§§Q?ﬁ&g${1§tﬂ%frhg{gngny dosage unit form

re and substantially
non-toxic in the anounts enployed. In addition, 10 the
actlve conpo corporated. into

may be i
Fog g¥amplpciy- RoéfYCgé% égf‘p?f’éﬁ%ﬁlétal oKy é’ﬂaiedeSPﬁﬂlllaétl$ Bha mixture with the
ﬁn% 1Hﬂb@90ﬁ¢%ﬁﬁhﬂdﬂéh al | ow specific delivery of t he

tive peptide to specific regions of the gut.
Aqueous solutlons suitable for oral use can be

repar ed .by, dj V|n the active i n
Fo RER Ry it ISoRSY e AT e v
ne&dsdry [Uisding cé‘ﬁ&ilt&rih(‘slﬁﬁﬁﬂlé‘ $roportions and compacted in the shape and size

desired.

The powders and tablets preferably contain from five or ten to about seventy percent of
the active compound. Suitable carriers may be magnesium carbonate, magnesium
stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin, tragacanth, methylcellulose,

sodium carboxymethylcellulose, a low melting wax, cocoa butter, and the like. The term
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agents, as desired. Aqueous suspensions suitable for
oral use can be nade by dispersing the finely divided
wW@ewsearoconmponent in water with viscous nateriBCT/AB®N001429
as natural or synthetic gunms, resins, 20
nmet hyl cel | ul ose, sodi um car boxynet hyl cel | ul ose, or
ot her well known suspendi ng agents. Pharnaceutically
acceptabl e carriers and/or dBbuents include any and
all solvents, dispersion nedia, coatings,
anti bacterial and antifungal agents, isotonic and
"oedpaRkiBh! Q8 inRaH&Y 6 JindBRB! he 2REmhiAEoh | & thel RBLHS %oﬁlfpound with
such nedi a and agents for pharnmaceutical active 25
engapsylating ewtarial akFariknpianiding ¢ hepsaletin vebietefite 4ctive eompenent, with

oraa}tw hc(eé%g% Pilslegllﬂﬁ)gr gg&j bﬁit fea &\rh]; o%sl ﬁﬁlgniﬁlagssgmgtlon with it.

Sifnfilengpaohdte and lpRasds ﬁ'BSindlﬁdedC ODélﬂéﬂiﬂ #dvaldrs, capsules, pills, cachets,
an&xpplem‘sntary active |ngred|ents can al so, be

RSP ERrean 88 Usett & Sohd formmmiviable ferpyal agminisgatiome uded
are solid formpreparations that are intended to be
converted, shortly before wuse, to liquid form
Foppeqparing suppesitaiespa biw aiting wdx, atdhoas. adiicturd ofjfaitg acid glycerides
forns,includ 08/ 037011 PCT/ AU2007/001429 -39
Or SOFRR PR lssﬁg%éﬂé?%gn TG Ompeaentri§ sigpersed homogeneously

thétt@Pas 8y 'sﬁﬂfn Yhé Bi¥IRh homoBe@Aithix@lte ti@tHeH‘-’pou?&it in¥& convenient
component, orants, flavours, stabilisers, buffers,

sizgd mculds, alllovafrdjtowaph end thevwbattenelidify. di spersant s,
t hi ckeners, solubilising agents, and the like. 5 For
t opi cal adnini stration to the epi derm s the conpounds
Foaolatighsgiitablet iBe vagivgnidntiistigion gy bepiaskates s p8ssaries, tampons,
0|ntnents creans or lotions, or as a. transdermnal
CIeHiSe §C Is pastesefoems M5 Fpraye @gﬁ@l%m ap(lglptl(gy(@rﬁbp @ctiprpingredient such
my ily base with the
caﬁ%lil t I%%Eﬂ' M%ﬁﬁht@ggqg%tg%#@k {%atgg and/ or gelling
agents. Lotions may be fornulated with an aqueous or

oi.l.y. base and.wi | eral al so cont ai on r re
Lighit o rmematiits: welue Siiogs  hspasiaRge Abd oiisighs Sphgrample,

wALEDE SyatGUBRIEG] l__}?‘égﬁ RbRitiohd)l CRKENLDG G eg:lr%ntef’drl injection liquid
col ouring "agents. rmmul ations suitable r toplc

premvitions tamahd onmilatadres sobtiohs inregueals dobzethndes glycol solution.
conprising active agent in a flavoured base, usually
sucrose and acacia or tragacanth; pastilles

St&f1eMiguR fosm tddgpasitions indhileatirBe kolufiom) sﬁ%@ﬁélo@ﬁ%ﬁlu&kﬁﬁ Syrups
as_gelatin and glycerin or sucrose 15 and acaci a;

anﬂﬁlmﬁméfﬂ?ésacawgr@dlﬁ@ aReadissoleed ergruepinded inrm pharmaceutically
ac@éé;'tqtb?é)%a?rdé ; ecihdas %fe&irl% eter sé?ilé%l'gv%é %eﬁt%sfpaerﬁﬁétt&n%f ﬁ{)t%

Hasa conventi ona
nmeans, for exanple with a dropper, pipette or spray.
The fornulatlons may. be provided in single

The G TPRYHERS 5P RAING fortHR PIORTY P eBlRRmaY TS e Jpalaisd for parenteral
adﬁhrﬁ%attﬁ)n &R 8 g‘iﬁ&tﬁﬁl FSNLEM Z)fje Btud Hl?ec:%gn %@gbﬁﬁﬂﬁuous 1n1}1810n) and

adm ni st eri ng appropri at predeterm ne
mayhbe qutsghiedninopni¢ udsent®imnin 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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In the case of a spray, this may be achieved for
exanpl e by neans of a netering atom sing spray punp.
waeoosepioove nasal delivery and retention the chOpauz®s/ 001429
according to the invention may be encapsulated with
cycl odextrins, or formulated with other agents
expected to enhance delivery and retention in the
nasal nucosa. 25 Adnmi nistratifon to the respiratory
tract nmay al so be achieved by neans of an aerosol
formulation in which the active ingredient is provided
of &tBriR® sBlie 9% bk ils@shilFatikn fiohsautiar, fabdomstijptiop aithan suitahlenvehicle,
as a chlorof] uoroca bonIECFC for exanple
eg. gtesile, MYEECRHTRS EHE: REREE USSt 1| chi or of | uor onet hane, or
dlchlorotetrafluoroethane car bon di oxi de, or other
suitabl e gas. 30 The aerosol may conveniently al so
thmcautrcah fonmsf auitahlet fos injectablel wisi inelude siwrde daigetable solutions or

s S0 R bbby e s e et
solﬁh&% nﬁ‘%eg\éﬁh Ye Eﬁﬁleaﬁlﬂbl\/ﬂﬁe B8 sedTirBarntigyctire apd smragedmd may be
rm of dry powder, for exanple_ a powder,k m b

presérved agamspomddtwrn and sthe tegplamipdingerctivasel §i @HO%%‘msmS Such as
b | act os starch, starch derivatives such as
aHE? 8% BPbpyl net hyl cel | ul ose and pol yvi nyl pyrrol i done

5 (PVP). Conveniently the powder carrier will forma

gel in the nasal cavjty, The powder, 0
Thpee grikkesinithelart mauﬁ?%dlldﬁéﬂmaﬁﬁ%qpf@%ﬁﬁﬁéﬁ lﬂn @b g?ﬁy qegpounds

f At SesPl1ashieicaog T preferred pH
Of%%ﬁfev\%t 1%9?@1091 Yo e(r:(gweg/ngﬁe agpnmﬁ [ setS ered by neans pof
rai@ies andhaliteble ekﬁlphentsf domekamplenantionidenideds fapitine in the art. Buffer

admi nistration to the .res t or act
YRS BHSHRDY PRI YHE P LG B R e B b Pl porbonyti
acﬁl?lytgfé’i‘s ?M)Jam@ﬁ:" Sdeth& c&ka&@ lfa&ﬁte%ﬂlmb@nﬁé tAheariay d€mntioxidants

rons or |ess. Such a partlcle si ze ng%
aréaevanllabhlfnessjmb)fonmgdﬁtt@ﬂ% Aeskiding phenglic gpmpoynsis sadypsPH TRy vitamin

roni sat en. desi f t tﬁ%DTA
E. iR e o B BB sp e AR ERRr S &
be enployed The pharnmaceuti cal preparations are
preferably in unit dosa In s

%e! forns. ch fo (rﬁﬁ% ¢
Ther sphesmaior SHSPessiapBERRILIEY (1R TBCHARIE TSR RN gay contain
i ' Bestd tai
o GRS Sk 8 0 TRl ey coni
fot Reamplek ageercahimilnpsigoldifer exdrepleuglycdrol, egopyflene glycol and 11qu1d

re aration, sucqhgﬁlpacket

ere glycol, And k&}rp%ﬁ‘]a@g ; ak%gtgs %]ileﬁ%o ﬁ‘Pil vggetgglg oils. The
prgﬁéﬁﬁl.ﬁﬁ’l'f& O B MARBHIRY, fdr%gkldﬁble spakaise 0P coaufN@eh as lecithin, by

or it can be the appropriate nunber of any of

tht hesintehancp adkbg edjuired particle 51ze 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
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25 It is especially advantageous to formul ate

parenteral conpositions in dosage unit formfor ease
w®@Rooanisioni stration and uniformty of dosage. DPGEHE2007/001429

unit formas used herein refers to physically

di screte units suited as unitary dosages for the

subjects to be treated; each unit containing a

predet ernmi ned quantity of atiive material calcul ated

to produce the desired therapeutic effect in

association wth the required pharmaceutical carrier.
appiopria® rewe dhéludiag iistravensust heradosager, umttdcefebraipinahthedad, epidural
. .Ilnvention are dictated by and directly dependent on
“UﬁanﬁHéﬂgﬁoaue characteristics of the active materi al

and the particular W 2008/ 037011 PCT/ AU2007/ 001429

-41 therapeutic effect to be achieved, and (b) the
Stdrileriitja¢tablessoluttoms em¢ prapatddebyincogforatimgrieuadivegcomppnds in the

an active nmaterial for the treatnent of diseasg in
reqity ARUh Tt papate Soen oL SR bt SR erpush as these
entitféhiated ARFEL4Y deGuird IbNREd B filtBreld Y@Mz 2 GRRerally, dispersions

i ncl udes the conpounds of fornula I, la, 11, in the )
aregpyspared byfineaperpeng therarieus sierilissdpstivel sngagdient intgry gterile vehicle

S . N6y, t ... CO .

W O QAT ol R Rl RRNT Fflred S b rdqigps from those
enOQtadmbpee. dashe ceponstieily wdeheforahd pichyratibn bhsterile injectable

cqonmpound_and th a%sease to be 10 treated. Liquids or
solyHopse rrgetered | Rethads 85 IPTeRaFAtion saTe aYaceWn dryMe £k fiseze-drying of a

. | it At R f or e ‘

préARSH, SR SRR ol O T L R P InRthept Pty iy’ Rlditonal desired
ingredipgsi ti ons. 15 Those skilled in the art wll

appreciate that the invention described herein is

susceptible to variations and nodifications other than
WhAHOSR A6 iAdr6@bhtY aftesfifablieprotdcted el ndiebd! BEASK Sddaffistered, for

that the invention includes all such variations and
exarpplief Withtandnert didiesth of afith apj assimilableecdilypicairier.aovdt meppe enclosed

. The inventi on also includes all,of the st .

in palf) g 63! bt PR ARt Bt R oS IR fpiegs g it may be

indofsbiretad eliretily tWiihsths @e6d bf gt dien), Fondial itkitapduyic @dministration, the
collectively, and 20 any and all conbjnations of any. .

aCHNRoCIRPIHE N BF b Hicarnoraiesd with exeipiqnteand wied ipdhefapcel ingestible
Lo thi 3 . A | . ) .

P ST gl 2BY Y L SOAPEASE nd e ik

Sutls ckmusitions amb prepamtomshpiefadabiiptcobtin ak BastabBodry weight of active
ackno glﬂj%ment or adm.ssion or, any form of .suggesti

e n
COPRGING , e PeTEES P (18 SBPOROnD B EPaFaions Ak oL oprse, be

vafiéPmd fn)ay Qont RNy B BetledrOtBRt Bab ab&lt §098 of Q{E'Wg\iﬁht of the unit.
general “know edgé in the field of endeavour to I ch

The kimousp e £ aftiveatonmouneé lim thesapeThcadlygiselid comipesitions can be sufficient
eci f.i.cation t he. cl.ai ms which follow, unless the
ﬂu@%ﬁ?%%#e3@&&??@@%68FHEF&1se, the word "conprise", and

vari ations such as "conprises" and "conprising",

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
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30 will be understood to inply the inclusion of a
stated integer or step or group of integers or steps
wheiosnstolt he excl usi on of any other integer orPGL/ap20r/001429
group of integers or steps. WO 2008/ 037011
PCT/ AU2007/ 001429 -42- Experinmental Synthetic
procedures 5 1H NMR spectra were recorded on either a
Bruker Avarice DRX 400, AC 288-or AM 300
spectroneter. Spectra were recorded in CDCL13,
d6- acet one, CD3CD or d6- DMSO using the residual
of swinteegrcempeakclasryaflawfueingn CWherCliendesake shitf fosmak @ capsule, it may

reported.on the 5 scale i arts per, mllion (ppm
co @fmw tgmy 0 BaieHgs Shseovdipe oligud FgRct-ne
multiplicity: s (singlet), d (doublet), t (triplet),
g (quartet) in (nultiplet) and prefixed b (broad).
Vavipsis otlGer spaetiala nfdyShe presend as eostingscbron athéwise gadify @@ physical

Adv a spect.roneter. Fla chr.omat ogr a was .
fo O BR bl odir artes” BN BoM e CRIRGIE: gape conted with
shElRP sk ioy BotHPAGW@S of it By Qkalhtaﬁﬁfﬂ%%cﬁv@cb%%@mﬁiz ducrose as a

punp. wth a Glson 215 liquid handler and a 1100

swopisniggtagerty methyl agd prepiylnasabent repirbereatives) ©dyg gndflgvouring such

ex . . .
oSBT Bl BB AP B it o can e
phamedcontidalllyl peire 2hd eubstaatialiyngorBtREinthé.amdehtsadnplo@dde In addition,

equi,val ent of an appropriate keto-acid of fornula Il |
the, (actiyg cggalp@pncgga uge j1acqrporated qinte gugipingd-release preparations and

foﬁﬂﬂﬁt@dﬁs?ﬁfcﬁidyngggh%géj{h\éﬁhlw %égﬁf%ﬁg@ﬂ[’r P he %Eﬁvgg&:fﬂg@ %0 specific

of the general” formula H2N- m Xt ur

regiens efdheiguier reflux in an inert solvent, such as 1, 2-
di chl or oet hane, toluene or xylene, in a flask that may
be fitted with a Dean-Stark apparatus for 1-24 h or

AdiRbld sBRitGRS Ssuivabler for SodPivRE Gl beChBFarkd Byn&lidsbRhg Ahe active
catal yst, such as an acid tosylate, can be used. S
coppoaenttinj water gad raddingewitable reolasants,| Baeairs, sstabilidingaad thickening

a glp[g a%%em%duct filtered and recrystallised from an
gapp?roprlafié solvent. If no precipitate forns the

solvent is evaporated in vacuo and the residue
recrystallised or purified using flash c¢chromatography

Agieopt gparnsionsesutipble. forraral UpfeeHbBe e iy Heprgsias Msotinglk divided

I t.at.l r . )
s OB 5 00,0090, B SRRl s, i
meBATellosealivGivernoxyBethpit 8ihal@ke8 dr athelr welb ithdvwasyspdding agents.
et al., 1975, J. Med. Chem, 18:182-185. WO

2008/ 037011 PCT/ AU2007/001429 -43
Pharmaceutically acceptable carriers and/or diluents include any and all solvents,

dispersion media, coatings, antibacterial and antifungal agents, isotonic and absorption
delaying agents and the like. The use of such media and agents for pharmaceutical active
substances is well known in the art. Except in so far as any conventional media or agent is
incompatible with the active ingredient, use thereof in the therapeutic compositions is
contemplated. Supplementary active ingredients can also be incorporated 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
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1 Ga-(4-ChloropheUu)-2,3,1 0,1
Ca-tetrghydro-1Him dazo[ 1, 2-b]isoquinolin-5-one 0 N
woR@sMB701CI 5 The i soqui nolinone derivative abPUBAWA®7/001429
prepared by Method A using ethyl enedi am ne and
2- (benzoyl net hyl ) benzoic acid. "H NVR (300 MHz,
d6-acetone) 8 2.58-2.70 (m 1H), 3.27-3.36 (m 1H),
3.43-3.52 (m | H), 3.46 (d39l' H J 15.4 Hz), 3.53
(d, I H J 15.3 Hz), 3.68-3.79 (m | H), 7.05-7.10 (m
10 1H), 7.24 (d, 2H, J 8.8 Hz), 7.29-7.34 (m 2H),
solutidas, (sdspedions] aBd 8mltl1’s)10ns7 Eﬁs&p&ﬁarém)nshhby corit&in; Maddltion to the
cal cul at ed [ MtH] 299. 0; found
ACHYE PUIRIHCHH S?J‘H?rﬁ’;trﬁ )ﬂa?"‘gs Qt@éhsl%% P‘éﬁ%}f&r%ﬁﬁﬂﬂlﬁ@aﬂ%‘l@} §vgpeteners,

di Ps\éﬁﬂsoﬂﬂf‘d%ﬁérﬁ]sgﬁﬂhkﬁ%%% @ aehe Bk NN H 15 G The

ol yaza-tetrahydronap f'ehone derl ‘vative above was
prepared by I\/Et hod A using ethyl enedi am ne and

}_igwﬂ(}ﬁfl 5 hl Q%a%h a@ic}egﬁg% t%g%%&g%urgp %algcr:]cltr%n%%l (:Eihe invention may
be forRuldtedGs Q)Eﬂtm'éhi)s cad of WiondHr as a&rér&déﬁgal plijt'c'h MBments and
2008/ 037011 PCT/ iJ2007/ 001429 -44 ESI -

creganscatiedeyamplg, be fgumﬂ@ted mthmjr az;mgm or Wb’tb?@@l wighghaaddition of

] | am ne e |.gm ne
o AR 3 LB A RS 1 L OB Govous
oillyl basé rind Higlloin géﬂwﬂ asu t:athlam orieot moed ‘éﬁﬁlﬂlmﬁjﬁné) enf) stabilising
i socyanate, isothiocyanate, acid chloride or er
aggts ineFﬁgnga@@ms flésp%ﬁ%a&ea‘fsb Hackenipg agents, Ry qoi@mng agents.
reacti on nonitored by HPLC. \Wen conplete, the
reaction is quenched with water and the product
Foemulatiot ehifahledoftopial adihiaaiﬂa@n iri the snbsle noduntel lpzangshemnprising

with solutions of 10 1:1 sat. NHACL /water, 1:1 .
AR A R P S )%ﬁm PReraeeegath pastilles

cohﬁmgi'ngQHe 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.

Administration to the respiratory tract may also be achieved by means of an aerosol
formulation in which the active ingredient is provided in a pressurised pack with a suitable
propellant such as a chlorofluorocarbon (CFC) for example dichlorodifluoromethane,
trichlorofluoromethane, or dichlorotetrafluoroethane, carbon dioxide, or other suitable gas.
The aerosol may conveniently also contain a surfactant such as lecithin. The dose of drug

may be controlied by provision of a metered valve.
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(Na2SO4 or MpS™4), the sol vent evaporated in vacuo and
the residue either crystallised or purified by flash
W@ boostsoogr aphy or by preparative HPLC. N-{2-[PECT/AU2007/001429
Ga- (4- Chl or ophenyl ) -5-o0xo- 2, 3, 10,1
Ga-tetrahydro-5Him dazo[ 1, 2- b] i soqui nolin- 15
1-yl]-2-oxoethyl} -4-fluorobenzenesul fonamde 0 N O-~O
If'-" NHF Cl The ani de ab¥e was prepared by Mt hod
B using 4-(fluorobenzenesul fonyl ani no)acetyl chloride
and triethylamne in dichloronethane and purified by
flash chromat ography. 20 IH NMR (300 I\/Hz CDC13) 6
339d1HJ15Hz),354362é§ H), 3.66-3.89
Alfepgativglpy) the active ingredi¢nts maygbg-pyovi d4m_ ﬂ;le sform gt a1 dgy powder, for

ex%ﬂ_ﬁlg aﬁj gél g%’i %{Qhe cggf;p%m;d % C?bﬁ{pwdeg?g%e %fzﬁ %i Q%kose starch,

statdh) deRbati®h - doh nie hydtaxybaipgtingthiiHlcellulbded afid f)@iymﬂiylpyrrohdone
4. WD, 2008 0370 1 PCT/ AU20 7/ 001429 . -45- Met ho

Qi @a& RO PoYHE R RpO %ﬁ% SR $ e powder

corh bsitién flal bf%ﬁgﬁesreﬁteﬁ?ﬁﬁht%gqfo?&efor equthMalif Bip sﬁfestoli‘%artndges of,
appropriate acid chloride or alternative acylalng

e.gageeiating, or bligeripagkd &omnwhith the movdee may bewasiministeras] pemeans of an

. ir t he presence of a non-nucl eophilic base, such as

inhal§ret hyl ani ne, at el evated tenperature until the

reaction is substantially conplete. An acyl transfer

reagent, such as NN-di nethyl -4-am nopyridine, may a
In Bernziefiapstintendesl fos Admiwistratiancioythe. ream@tqw%ra%emclgdtnﬁelﬁtranasal

for%“lﬁnﬁg {h? C(E)gl l %ltl ggn&[ﬂ H&de & b (ﬂ%vé %fnglz‘a ffor example of the

recrys n-appropriates

ordei ©€ b po 1 tngicions f)ﬂreﬁsa dSuidhen paticlt isize sy pusbtiinediby sieags known in
fl ash romat ogr a hy or preparative HPLC. 4410a-

thea1t, &y ed‘taé’é’ﬁee !n}cr@mW N9 3, 10, 10a-t et r ahydr o- 5H i mi daz
o[ 1, 2-b]isoqui nolin-1- yl]-4-oxobutyric acid O N

When desired, formulations adapted to give sustained release of the active ingredient may

be employed.

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 dosage unit forms of the invention are dictated by and directly

dependent on (a) the unique characteristics of the active material and the particular
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CNO IF-\4 OH C 15 The am de above was prepared
by Met hod C using succinic anhydride and triethyl am ne
Wowak/0350N di met hyl - 4- am nopyri di ne in tol uene BCT/ABRIOGR01429
for 3 days and purified by flash chromatography. 1H
NVR (300 MHz, CDCl13) 8 2.57-2.60 (m 2H), 2.64-2.67
(m 2H), 3.55 (d, 1H, J 16 20 Hz), 3.76-3.84 (m 2H),
3.96-4.06 (m 1H), 4.43-4.524lm 1H), 4.60 (d, 1H, J
16 Hz), 7.12- 7.20 (m 3H), 7.28-7.40 (in, 4H), 7.96
(dd, 1H, J 7. 6 Hz, 1.2 Hz). ESI-M5 m z cal cul at ed
thérbfddkie: #8988 & Heo %Blﬁeveﬂ99arﬁ (2?25hé/‘@ir3ﬁ§§fng3mér%nt in the art of
PCT/ AU2007/ 001429 -46- Method D N-substituted
cogipgrndiag swiyarbrstiye apssariad fardhoireatmgnt of distabotislitihgsubjects having

o Bl EontBlch K094 S RELRPASHBIRLL o0, T Lhe art. Cne

Focedure e o In il , et al.
1990, J. 5 Med. Chem, 33:781-789. An appropri at e
conmpound of Formula Il (2 e UI vaI ents) and . )
The- igyiEdion; alscmehrdghihsesogtpoup: Be.GLNRFBe @hsence of carrier

Wﬁg@{h%%bﬁi%hn&ﬁréﬂl%ﬁ{‘@osagé’{oﬁﬁe or ot her suitable inert

solvent “are placed Iin a flask equi pped with a stirrer
and Dean- St ark apparatus. The m xture is 10 heated to

T Bty O shmndnd, e forbta Redfhinisfertq P cpeortnd sifaerifom hbout 10
mg 852000emeqRt 8y, dEpendimsbiuR dcﬁvﬁg'bf fﬂe%n&tﬁiuﬁg ahd 8RMisease to be

chr omat ography or~ preparative
treated| or ophenyl Y- 1' - (4' -f| uor obenzyl ) - 2' 3 10 ,10a' -tet
rahydro-1'H 15
spiro[ cycl opropane- (1, 10" -i m dazo[ 1, 2- b] i soqui nol i n[ 5]
Liguigy | o0 pbwddrs Nr' lintfdagsad mhdi@imfigNen\\agbRisCRAr @apdles for oral
I\/Et hod, D u3| ng. N- (4-fl uorobenzyl) et hyI enedi am ne in
adgynighiationzgn r’éhul%fmf ighravenops apinisiiation av thy Prefesead compositions.
chr omat ogr aphy.
Those skilled in the art will appreciate that the invention described herein is susceptible to
variations and modifications other than those specifically described. It is to be understood
that the invention includes all such variations and modifications which fall within the
spirit and scope. The invention also includes all of the steps, features, compositions and
compounds referred to or indicated in this specification, individually or collectively, and

any and all combinations of any two or more of said steps or features.

The reference in this specification to any prior publication (or information derived from
it), or to any matter which is known, is not, and should not be taken as an
acknowledgment or admission or any form of suggestion that that prior publication (or
information derived from it) or known matter forms part of the common general

knowledge in the field of endeavour to which this specification relates.

Throughout this specification and the claims which follow, unless 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.
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20 1H NWMR (300 MHz, CDC13) S 0.42-0.49 (m 1H),

1.56-1.64 (m1H), 1.76-1.82 (m 1H), 1.92-1.99 (m
wakhog/027086 (d, 1H, J 14 Hz), 2.55-2.65 (m 1H)PCT/AU2007/001429

3.19-3.25 (m 1H), 3.71 (d, 1H, J 14 Hz), 3.83-3.93

(m 1H), 4.12-4.19 (m 1H), 6.97-7.05 (m 3H),

7.13-7.21 (m 5H), 7.25-7.35 (m 3H), 7.84 (dd, 1H, J

7.6 Hz, 1.3 Hz). 25 ESI-Ms mfZ-cal cul ated [ MtH| {:

433.0; found: 433.1. WD 2008/037011 PCT/ AU2007/ 001429

-47- Method E One equival ent of the appropriate
Expetimentall of fornula Il is reacted with one equival ent

of the appropriate isocyanate or isothiocyanate in THE

or xylene at a tenperature ranging 5 from 20-120C for
Sj%theti@@fchai}];@sreaCt' on is then allowed to cool and the

d, washed and recrystallised from an

appropriate solvent. If no precipitate forns then the
Hﬂggﬁéj\ HeYeReey ROt de o Sither 2 Wrpkor. Qg%gﬁgg%gﬁ 3RMoc%: AM 300
Sp ééh%ﬁié@é}at ﬁ)ectrﬁ Qb Qé‘dé?&@tlﬁ C]§€l3 BEYbet SR, DD R4 -@)MSO using

chI oride, anhydride or alternative acylating agent
the gesiziug) sqleerd ddeki asl iarneferdnge f dthenicplistiftsoare a“sptateslodmthle anscale in

Lne ol ution of
palg) oBY SLPC el ine Ths TG 3pT it thoibripn e Smuliplicity:
(Slﬁ%léi)dd Meot3E) L) (tdplet) D& (qﬁ@i‘t@t)rlﬁa(ﬁ{dlﬁpleﬂ) Sanatpréﬂim @(K}oad) Mass
to warmto room 15 tenperature for 2-2
sp‘%cérac@%lh W§fes issedpdent| § Kinnigen d-GRt Kdxantage an@ptrometer Flash
» \ ui I
oSS R ERorclSh M0t ML 2e0b0 BUDRL 175 '9588), Preparaive
HRIES lnved cm"rietl dull wbim@H Gaxgn 32X pudApovi é@ﬂson?‘lStlhpl&H@ﬁller and a
f | ¢ produc the acjd. wash i mtted a t he
g0l BA Blegice B?%aqﬁéﬁ%e Rbeist. TR ypems eriotsd Hgpomenex
e ugdey t
O g o) AT B 5 TRy acgtonitie
conthming @86McE Af a pol yner-supported base (such as
\MP- car bonate resin, Argonaut Technologies Inc.) for
0.5-12h. The CH2CQ 2 extracts are dried (MgSO4) and the
Mé&fbdet evaporated in vacuo. The crude products are
subsequently purified by flash chromatography. 25 |
Ca- (4- Cnl or ophenyl ) - 1- (pyri di ne- 3-car bonyl) -2, 3,10, 10a
Onet aguivatept 06 -an prmpdawd{elq -g¢id i ifexmaula Abbi s Bston endl¥ue is reacted

wi ogp%égx?iraot’le}y ?%E{ﬁli\/ e91 fO a%la%%?opna‘?é diamine of the general formula H,N-

B-C-NH;. The mixture is heated under reflux in an inert solvent, such as 1,2-
dichloroethane, toluene or xylene, in a flask that may be fitted with a Dean-Stark
apparatus for 1-24 h or until no more water is being collected in the trap. 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.

This method for forming compounds of formula III is an adaptation of procedures
described in US 4,058,529, Sulkowski, T.S., et al., 1967, I. Org. Chem., 32:2180-2184 and

‘Houlihan, W.J., et al., 1975, J. Med. Chem., 18:182-185.
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OCN ON C The acyl ated isoquinolinone derivative
above was prepared by Method F using nicotinoyl
W@ kiosnsmer and PCT/AU2007/001429
10a- (4-chl or ophenyl ) -2, 3, 10, 10a-t et rahydro- 1H i m dazo[
1, 2-b]isoquinolin-5 5 one. 1H NWVR (300 Mz,
d6 acetone) 8 3.78-3.88 (m 3H), 3.97-4.09 (m 1H),
4.28-4.38 (m 1H), 4.72 (d:4AH J 16.0Hz), 7.29 (d,
2H, J 8.9Hz), 7.31-7.38 (m 111), 7.41-7.52 (m 3H),
7.58 (d, 2H, J 8.9Hz), 7.87-7.912 (m 111), 7.92 (ddd,
10a4t4-Chldroplidaiyl) L. 210, H0a-telrahy &oz)H-i8idaZo[ 1 2Ob]isdbduindtikh-5Jdone
1.7Hz, J 4.9Hz), 8.73 (dd, 111, J 0.9Hz, J 2.2Hz).
ESI-M5 mz cal culated [ MtH] +: 404.0; found: 404.1
1Ca- 0
4- Chl or ophenyl ) - 1- (2- pyri | ny2-yl -acetyl)-2, 3,10, 10a-t
et rahydro-1H i m dazo[ 1, - b qui nolin-5-one 0 N
O | C The acylated is one derivative above
was prepared by Method F. im-2-yl- acetic acid
was pre-activated by treat ith one equival ent of
O benzotriazol e- 20
N, N, N, N -tetramet hyl - uroni ugy hexaf | uor o- phosphate in a
DVF/ pyridine solution. After 10 mnutes, this solution
was added to
10a- (4- chl orophenyl ) -2, 3,10, 10a-tetrahydro- 1H i m dazo
The ﬁs@]ub}dlmonw deravative &bow&n evas Wb BIdlidd A using ethylenediamine
anPgr({jAUZ %ﬁ 429 . "H NWR (300 MHz, CD2C12) S 3.57
SOgEOY R
1H),

?

GHE‘}“’&%‘ 73-3.96 (m 4H), 4.04-4.12 (m
437445(m | H, 4.63 (d, 1H J160HZ)
.7.16-7. 46 ddd, 1H,
Hle&S)OO Mhzzdéﬂgetone)@ 2382.70 fm, 111) 83 2%:9 36£(rr521H()d3 43-3.52 (m,

1 346402 45151_2%_15.51@',]32@(@ 19 SY AL5% 68 im, 438; 205-7.10 (m,
1H), 7.24 (d, 2H, J 8.8 Hz), 7.29-7.34 (m, 2H), 7.32 (d, 2H, J 8.8 Hz), 7.93-7.97 (m, 1H).

ESI-MS m/z calculated [M+H]": 299.0; found: 298.9.

9a-(4-Chlorophenyl)-2.3.9.9a-tetrahydro-1H-1.3a.8-triazacyclopenta]blnaphthalen-4-one

0
XN
LY
N H

ol

The polyaza-tetrahydronaphthalenone derivative above was prepared by Method A using
ethylenediamine and 2-[2-(4-chlorophenyl)-2-oxoethyl]-nicotinic acid.

'H NMR (300 MHz, d6-acetone) & 3.33-3.79 (m, 6H), 7.26-7.36 (m, 5H), 8.21 (dd, 1H),
8.48 (dd, 1H).
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10 This nmethod is an adaptation of the nethod

descri bed by Coperet, C et al., J. Og. Chem, 1998,
W®@30080F7#0r 1741. 30% Hydr ogen peroxi de (10eq) iBCHAU2M7/001429

to a solution of either an appropriate conpound of

formula | or formula Il (1 eq) and trioxorhenium

2.5mol %in CH2A 2 (4x volune of hydrogen peroxide

sol ution) at anbient tenperaftre. The nixture is

stirred overnight after which tine the mxture is

diluted with water and stirred for a 15 further 30
ESIHMS €'s caléilted [MAHE"t300W; fhed192d.2 i s separated and

t he aqueous | ayer extracted further with CHO 2 (2x).

The conbi ned extracts are dried and the sol vent
Rdg:gﬂggated in vacuo to yield the desired product,

Ich may be purified by crystallisation or

chr omat ogr aphy as required. 20

Tv@eequdvaldntosbiivepyopylethyldminamr Srichylbaine gre 8ddudyto 2n8 eGuiRalent of

o COUPBPEAL HTBTallhinh CHE o 165 ot Eperhsolyeot pt °G Ayisocyanate
isoghfscy%me,eaaa qqh&rcfg' NBbinke ag}?%;x%’ﬂ%t %%eeéc??o ﬁiye dgﬁgg dand the

r‘om 10a- (4- chl or ophenyl a-tetra
reaptipminttentored Yy, BPBTI sWhan womptets -thaeeactién isHjudubhed3@th water and

the%d&%?e}(?r%&%%?ﬁ?} ggOiersngﬂ‘%EgtOl&clz gs‘;su ge%elgtﬁ Wi 'easxgi?cll'hgc%utions of
1:1( At NFI&CI% Avatdd, 1 Jsat. ﬁla%@@uga JhatePhnd &k, N4 C28 a§).dTh8E|tOAc is dried
8. 7 WO 200 AU28H 20 Fb

. 2008/ 037011 PCT 71001429 - .
(N#S8%5-0r MgS Q. the splvert exapqrated Zpiyaguogang thyy yesidpe 5ghar. agystallised or

. 7 . 7-8.08 (m 1H),
pugf B estighShygsBerabl o'l Rpblye MRLET P00 Ty X
410.0; found: 410.0. 5 Method H An appropriate
ar omat j ¢_0-hal ocarboxylic acid is suspended in
a Al 15 ! OKO s

Oa x@12.3. 80,1 QastetrabydyppEhimidazal 1.2-blisoquinolin-

N3G gropgenyiag,
~ARPI-QX AR el Yol ) of an appropriate
: |? %Bg 0 g%ﬂuépﬁltgﬁﬁ¥§b%£§§%re I s added
approxi mately 0.25 equival ents of copper, copper (I)
brom de or copper (1) i odide. The suspension is then
treated with approximgtely 1.6 equival ents of

pot assi um

Cl
The amide above was prepared by Method B using 4-(fluorobenzenesulfonylamino)acetyl

chloride and triethylamine in dichloromethane and purified by flash chromatography.
'H NMR (300 MHz, CDCl;) § 3.39 (d, 1H, J 15 Hz), 3.54-3.62 (m, 1H), 3.66-3.89 (m,
4H), 4.44 (d, 1H, J 16 Hz), 4.44-4.53 (m, 1H), 5.48-5.51 (m, 1H), 7.13-7.33 (m, 8H),

7.37-7.42 (m, 1H), 7.86-7.91 (m, 2H), 7.97 (dd, 1H, J 7.5 Hz, 1.3 Hz).

ESI-MS m/z calculated [M+H]"™: 514.0; found: 514.0.



10

15

20

25

tert-butoxide or sodium ethoxide, sealed in a

pressure-resistant vessel and heated in a m crowave
WO e@shaio1wm th stirring at around 180C for apprPXi/AHRM®IHY01429

1 hour. Alternatively, a solvent with a sufficiently

hi gh boiling point (such as NN-di met hyl acet am de) may

be 15 used and the mxture is heated at reflux in an

open vessel until the substré&ie has been

substantially converted. The resulting mxture is

diluted with water, neutralised with aqueous NH4C
Méfidaextracted with a suitable organic solvent. The

organic extracts are dried and concentrated and the

residue may be purified by flash chromat ography. The
Onlearuomnkent of drenggireyretd somp@mdmfdﬁouhybeﬁﬂl Bsyallomed tioreedct with one
eq@g%}?gﬂét{tﬁ% g%pargu 1ate gcag)scfg %@ﬁpf altezrcr)lat?\(/)e 'clljctyﬁa ng agerptqn a suitable inert

so%alﬂ%?dcﬂ-oa@mﬁag@? e ! presdn@<sTet fBH-hudlSopRilcBas8istcigd Fie@ylamine,

at glavated stempresitep hani) | the Zeastiont iysubsianidallyc eemplete. o @cyl transfer
rea%_ o?/sg)r:%viﬁ:é\@? ?%ﬁétﬁ?légé%l!}%}pgﬁgin@, nLi'aS}J Mo be added to the reaction
miktude. bite- ilctalel i ngrhatyed- for cjohnad lhépﬂidﬁaeﬁltéfal and recrystallised
2008/ 037011 P /AU2007/ 001429 -51 1H NWR (3
o%armwprgtqs ger{ts rg}_gremplt@tg 15( fprmsd theJregctxﬂqzl§ pur;ﬁqizusmg flash

th) 1 i Ejﬂng(d 2H, J 8.7Hz), 8.51 (s,
¢ aé%laph}' % e 5.0Hz). ESI-MB mlz cal cul at ed
[I\/H-|—|]+ 276. O found 276 1 5 Method | An appropriate
h.

y1].94 §%H@M@ac§’d omatl c nucl eoph| I e The m xt ure I's cool ed

or 10 heafed (typically 0 - 90 C) if necessary and
allowed to react until th® carboxylic acid derivative
is substantially consured. Jl}:_% reaction mxture is

poured into ice and If a solid
precipitates, it may bé eMhed of f and washed. If no
solid precipitates, the Xt is @xtracted into

et hyl acetate or dichl or quet/fane, ied with MgSO4 and
concentrated. The product /fray be fur®ter purified by
recrystallisation from aCkui tabl e 15 solvent or by

chrorrato ra cas t he roduct clises to .
The gy aborer @%%pre s EM fﬁé “39§’é%l i 2nd gigthylamine
with V- @inhdih - AR BRPFriling E}?l‘dlg&esﬁlféﬂb)ﬁ’ For$ iR and purified by flash
chromatography.

'H NMR (300 MHz, CDCL3) & 2.57-2.60 (m, 2H), 2.64-2.67 (m, 2H), 3.55 (d, 1H, J 16
Hz), 3.76-3.84 (m, 2H), 3.96-4.06 (m, 1H), 4.43-4.52 (m, 1H), 4.60 (d, 1H, J 16 Hz), 7.12-
7.20 (m, 3H), 7.28-7.40 (m, 4H), 7.96 (dd, 1H, J 7.6 Hz, 1.2 Hz).

ESI-MS m/z calculated [M+H]": 399.0; found: 399.0.
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acetonitrile as a co-solvent.

2-[ 2-(4-Chl or ophenyl ) - 2- oxoet hyl ] -benzoic acid O OH
w@2008m37000 20 PCT/AU2007/001429

2-[2-(4-Chl or ophenyl ) - 2- oxoet hyl ] - benzoi ¢ aci d (above)

was prepared by nmethod | using honophthalic anhydride

and chl orobenzene. In this case, it was found to be

advant ageous to heat the re#etion to 85 C for 4

hours. The product was isolated by flash

chromat ogr aphy. 25 WO 2008/ 037011 PCT/ AU2007/ 001429
Methdd D1 NVR (300 MHz, CDCI 3) 4.66 (s, 2H), 7.26 (d, 1H

J 7.1 Hz), 7.41 (dd, 1H, J 7.6 Hz, J 7.6 Hz) , 7.45

(d, 2H, J 8.5 Hz), 7.55 (dd, 1H, J 7.4 Hz, J 7.5 Hz),
N-yubgttufed], dihined ngaysbeHrppared add@rdidg t@methpdy tigat k)l bs well known to

Met had,,J. A m xture of an a optiate 2:ne I omatj c
perbEpy g 1 M 2yt e g mObesy s Sytfipdl 1L 5SS, lrap by 1990, 7
Med. Cherh., 83uigiatgont s of |ithium diisopropylam de at a

tenperature between -78 Cand O C. The mxture is

stirred for around 1 hour while the tenperature is 10

i 1. Xt Hr i S. Cc .- o .

Ad B GARED cbitugy of MOl HIG, duiMGRaC8R Bl drymine of
forapyia BENHFBGNERef1, equivalent) Méfohvenl, sytereoostheusiablesinert solvent

alternative  electrophile s then_added. The reactjon, )
arg, plagid By darls cqipRsd it acstmrwnéﬁ?m%ﬂ? ghpaztys, Jhe mixture is

he:%@&' fosreﬁgQ uhfiPRo ﬁlﬁl%i“%te‘r % %’é‘?ﬁf&ihg gggf&ﬂh& @Imq{)?tlﬁlg%olvent is then

efore being poured into difute eous HClI " T
distitled effpnd dhectesidee codledc Thelrdsidut id purdiddorsingfdaspwhidnmatography or
by r.ec Il'isation 15 or flash chromat ography. If no
Pr E@Wﬁiﬁikg forms the solution is extracted with a
sui table organic solvent and the organic extracts are
dried and concentrated. The residue may be purified
(47 £ S)U) bt (@ oiluarobenzydbin e r18nd 0% cietialindro-THa
5 escribed in
: mruni cat i ons,
et al., 1992, Synth.

Conmuni cat i ons,

The amide above was prepared by Method D using N-(4-fluorobenzyl)ethylenediamine in
xylenes at reflux for 21 h and purified by flash chromatography.

'H NMR (300 MHz, CDCI3) & 0.42-0.49 (m, 1H), 1.56-1.64 (m 1H), 1.76-1.82 (m, 1H),
1.92-1.99 (m, 1H), 2.36 (d, 1H, T 14 Hz), 2.55-2.65 (m, 1H), 3.19-3.25 (m, 1H), 3.71 (d,
1H, J 14 Hz), 3.83-3.93 (m, 1H), 4.12-4.19 (m, 1H), 6.97-7.05 (m, 3H), 7.13-7.21 (m, 5H),
7.25-7.35 (m, 3H), 7.84 (dd, 1H, J 7.6 Hz, 1.3 Hz).

ESI-MS m/z calculated [M+H]": 433.0; found: 433.1.
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22:1239-1247.

2-[ 2-(4-Chl or ophenyl ) - 2- oxoet hyl ] - 3-f| uor obenzoi c acid
w®@2009087010 CI 25 The keto-acid above was prepe€EdUDNY7/001429

Met hod J using 3-fluoro-2-nethyl benzoic acid and

met hyl 4-chl orobenzoate. WO 2008/ 037011

PCT/ AU2007/ 001429 -53 1H NVMR (300 MHz, d6-acetone) S

4.76 (s, 2H), 7.33 (m 1H),-#143 (m 1H), 7.47 (d, 2H,

J 85 Hz), 7.93 (d, 1 H J 7.7 Hz), 7.98 (d, 2H, J

8.5 Hz). Method K 5 A conpound of fornmula Il (where
Methodadnd Dis -[CH2]"-) and a catal ytic anount of 18-

crown-6 are suspended in THE and cooled to -78C. The

sel ected al kyl halide or dihalide (approximatel
Ongcpgiivalehoithe approphiste qeotpayed ofifarmla Bkisdeacted ﬁd:ed equivalent

i xt u rmto.r

of FRearBoibEiso e ok e BEEn R L5 o R g BgAture ranging
from 20-00€°C forc004 gl 'ﬂ@@i‘d&cm’iﬂlsCtHﬁﬂ&lhﬁﬁdeotcboﬁalﬁﬁﬂj@ b @t filtered,

solution of ammonj um chl oride and di luted wiith a

washgd andarestristallised feana an apreonsiatpasilvent.a b po ipsecipifpde farer then the

B 5 R D08 S BUR R

recryst allisation or flash chromat ography. 15 Thi s

gﬂ is an adaptation of procedures described in J.
M §% ¥Chem 1991, 56:7188- 7190.

2-[2- (4-Chl orophenyl ) -1, 1-di et hyl - 2- oxo- et hyl ] - benzoi

c acid nethyl ester O OO0 CI 20 The keto-ester
Thabi@p@pvi/atg iprcyprate dsetbivoyatiatey sulforyd chiodidy, doid nhloride anhydride or

alt%m% gllng %@g&‘jﬁ&ﬁ@ ﬁ)?ﬂg?cgglfr%ilgl]fgxsf n%% § %scé solutlon in pyridine
(~Déh (fcbﬂ @111651 td Wsblution B¥%4h® approphiste c8hpofind of formula III (0.1mmol) in
pyridine (500uL) at -5°C. The reaction is stirred and allowed to warm to room
temperature for 2-24 h. The reaction is subsequently diluted with water and extracted
three times with CH,Cl, or other suitable organic solvent. The combined organic extracts
are washed with 1N NaOH (3x) and 10% HCI (3x). In the case of basic products the acid
wash is omitted and in the case of acidic products the basic wash is omitted. For neutral
or basic products the crude purity may be improved by stirring the combined CH,Cl,
extract in the presence of a polymer-supported base (such as MP-carbonate resin,
Argonaut Technologies Inc.) for 0.5-12h. The CH,Cl, extracts are dried (MgSO,) and the
solvent evaporated in vacuo. The crude products are subsequently purified by flash

chromatography.

10a-(4-Chlorophenyl)-1-(pyridine-3-carbonyl)-2,3.10.10a-tetrahydro-1H-imidazo[1,2-

blisogquinolin-5-one
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25 WD 2008/ 037011 PCT/ AU2007/001429 -54- Method L An
appropriate 2-fornyl substituted aromatic carboxylic
wa@eood/ozrodt an appropriate a- methyl ene ket one aP@I/AU2007/001429
di ssol ved or suspended in ethanol. The m xture is
cooled to 0 Cand 5 the tenperature is maintained
below 5 C whil e an aqueous sol uti on contai ning
approxi mately 1.2 equival ent48ef 1 M sodi um hydroxi de
is added dropw se. The stirred solution is allowed to
warmto anbient tenperature. The solution is acidified
wth H2SO4, heated to 60 & for 30 m nutes and then
filtered. The keto-I| actQ s obtained is suspended
i n ethanol and hydr ol é aqueous sodi um

hydr oxi de. The crude ® e_AO-nSol on is then treated
ABCE al badi um on char coal
until reduction of the .1@ i sYe@npl ete. The

Wi th hydrogen in the pres

reaction mxture is acidifyed, extracted into ethyl
acetate, dried (MgSO4) anc concentr at ed.

2-[ 3-(4-Chl or ophenyl -3-oxo-propyl]-benzoic acid O HO
O 15 Cl The keto-acid above was prepared by Method L

a%dﬂ%c{/&ﬁo?ﬁpﬁé; ?}%ﬁ%‘t‘ikzg ﬁgﬁ%&?%gpm by %1%% F using nicotinoyl

chE)rﬂiE -add 90a-(4rchléthpheryl}-3;3(1 G 1@ralxtdro-0 Vieimidgyail N@-blisoquinolin-5-
CHCA 3), 20 7.74-7.83 (m 1H), 7.87-7.98 (m 2H)

ONES| -MS miz cal cul ated for [ MrH +: 289.0; found: 288.9
Met hod M 25 An appropriate conpound of Formula | that
contains an oxidi sabl e al kyl ene group is dissolved or

Hst(ﬂb(@@dMin db-ehétonene B &Fke8SOd, BHp %mm(m 1H), 4.28-4.38 (m,

ot 22T L BT T ey, L RS TR st et 41 2,33 . 380,

7. 5 qumsr%{z)w 8pigr@d 1@1) 9Di(gdd, wprmemi wrzezﬂéfnoﬂz) 8.67
oW nﬂmlrre to react ﬁ/ pically 2 - 48 hours)

(ddA@PQddSS M DETAGDOH, 01020 J 2. 8%)ni xture is
washed with an equal volunme of water approximtely six
tinmes. The organic layer is then dried (MgSO4) and

ESIOS en't cateldied TREH]ESA0AUE fomyd: Be4.puri fied by flash

10a-(4-Chlorophenyl)-1-(2-pyridin-2-vl-acetyl)-2.3.10,10a-tetrahydro-1H-imidazo[1.2-

blisoquinolin-5-one
O
N/>
8%
O N
D0
Cl —

The acylated isoquinolinone derivative above was prepared by Method F. Pyridin-2-yl-

acetic acid was pre-activated by treatment with one equivalent of O-benzotriazole-
N,N,N’,N -tetramethyl-uronium-hexafluoro-phosphate in a DMF/pyridine solution. After
10 minutes, this solution was added to 10a-(4-chlorophenyl)-2,3,10,10a-tetrahydro-1H-

imidazo[1,2-blisoquinolin-5-one.
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chromat ogr aphy. Alternatively, the substrate is

di ssol ved or suspended in acetic acid and treated
wowdok/ogtoronm um (V1) oxide. After allow ng ti nePCDADZAEN01429

(typically 2 - 48 hours), 5 the mxture is diluted

with ethyl acetate and washed several tinmes with

water. The organic layer is then dried (MgSO) and

concentrated. The crude proddt may be purified by

flash chromat ography.

10a' - (4' - Chl orophenyl)-1"-(4'-net hoxbenzoyl)-2' 3" 10

10a' -tetrahydro-1'H 10 spiro

IH FOR. (R0 COME) & 3 (ol Wb He0 dt; St S (ancATD. dadd4.12 (e,

’h‘Forogﬁ Qﬁifil 1)”#?} H%? M ﬁomégggzr?zgll)6 746 Gr, ). 7,68 (dd, 1H, J 7.7

Hz(R'7-Hatic&Hy Y 7®21(ddt ¥hi 7 8[7dyL | 1cpHay 8ife-(d, 1H, J 4. 9 Hz)
(1,10 -i mdazo[ 1, 2-b] i soqui nol i n[ 5] one) ] usi ng
pot assi um per manganate in 15 di chl oronet hane and was

ESP-MS fﬂ/@éal@aﬂatfehgﬂl}fa ﬁ%&i PSAPAYg 01H NVR (300 Mz,
d6- acet one d, "1IH, J 10.1, 7.4, 4.5 Hz),

1.61 (ddd, 1H, J 101 6.6, 4.5 Hz), 2.10-2.19 (m

M%E%dca 85 (s, 311), 3.94-4.14 (m 3H), 4.36-4.41 (m
6.97 (d, 2H J 8.8 Hz), 7.15 (d, 2H, J 8.8 Hz),

7.26 (td, 1H, J 7.7, 11Hz)736(d 1HJ2077
Hz), 7.41 (d, 2H, J 8. d( H J 7.7
Thig, Igghg@ is ag-adagtagog ofhe, mqthqd]d s@abe b)HCop , €. etalg J F@yg Chem.,

| 49
LT
apprgpiiie | cofpodnd ob fariutnk oﬂ%rﬁﬁﬂkBlI@%Y@@)land trioxorhenium 2.5mol% in

7/ 0014 )5% - 56- glyg The
Cﬂzgﬂﬁ}w& RO ALN Pgwqr%lda@ O ambé%rt@apmmrﬁat Rhgymixture
or op éﬂer Wthh tllr%ea t}%ee?]}xgﬁrf rsod_lluted wit avxéagfr and %}rred for a
furﬁmqu’:i()n ohnuteﬁ oﬁﬁeluﬁmn dingeh theeiClirCly 14 ):epamtdie ahdh the ealqucous layer
ext?e(t:cltedd further with CH,Cl; (2x). The combined extracts are dried and the solvent
evaporated in vacuo to yield the desired product, which may be purified by crystallisation

or chromatography as required.

9a-(4-Chlorophenyl)-1-(furan-3-carbonvl)-8-0xvy-2.3.9.9a-tetrahydro-1H-1.3a.8-triaza-
cyclopenta[blnaphthalen-4-one

The oxygenated derivative above was prepared by Method G from 10a-(4-chlorophenyl)-
2,3,10,10a-tetrahydro-1H-imidazo[1,2-bJisoquinolin-5-one.

'H NMR (300 MHz, d6-acetone) & 3.38 (d, 1H, J 17.8 Hz), 3.93-4.02 (m, 1H), 4.24-4.35
(m, 2H), 4.37-4.56 (m, 1H), 5.46 (d, 1H, J 17.8 Hz), 6.76-6.77 (m, 1H), 7.26 (d, 2H, J 8.7



10

15

20

25

5 1H NWR (300 WMHz, d6-acetone) 8 4.04 (d, 1H, J 15.7

Hz), 4.31 (d, 1H, J 15.7 Hz), 7.37 (d, 2H, J 8.9 Hz)
wQ288/037044 (m 1H), 7.48-7.53 (m 1H), 7.51 (dPCRAP2097/001429

8.8 Hz), 7.60 (ddd, 1 H, J 7.5 Hz, 7.4 Hz, 1.1 Hz),

7.98 (dd, 1 H J 7.8, 1.1 Hz). 10 ESI-M5 m z

calculated [ MtH }: 327.0; found: 326.9 Mthod N A

sel ect ed carbonyl compound F$0di ssolved in tol uene or

suitable inert solvent and treated 15 with Lawesson's

reagent (approximately 1.1 equivalents). The m xture

H7)S7.88at30(nh, 01H)9f7l411>(d ilqr.f g4 Hz)7"259-7 611he, BPohed (& 1H, 7 7.9 Hz),

mxture i s then washed several tines wth water

8Q7h&0&|(@ahﬂh8%@dséfhé6c5rﬂéd (MySQ4) and concentrat ed.
The residue may be purified by flash chromatography.
20

ESLOES (uffz Chicalagsal TRmyHL) - 21.030; ¥0urkda10.61 r ahydr o- 1H-i mi dazo[
1, 2- b] i soqui nol i ne- 5- thione S N HCC W

2008/ 037011 PCT/ AU2007/ 001429 -57 The above thi oan de

epared by Method N from
M%ﬁd?ﬂ chl orophenyl ) -2, 3,10, | Ca-
tetrahydro-1H i m dazo[ 1, 2- b] i sogui nol i n-5-one 'H NWR

r§ ?P;glg)rfpwﬁﬁgte ?qg%‘g?‘gkol??g%ﬁb giyl?é aéld;% penidi_?l ]Hq)ten‘g)ug&pof or another

suftﬂﬂe sél;vlent%ﬁ@ aﬁproim?atéﬁ)l 15 él]il%lén@éjgf arilﬁlb_}arc%prila%e E dll%tgne To this
mlgtua;Q i(afided pr@xun@el[ﬁz()% E&lthﬁ'bﬁ cegles, quapgc{II Mehﬂlde or copper
) tl?f?ld? n;l;féeh §usgﬁnsﬁ%r§/1s81éenstée€gé?ia\?glg a;i?}ﬁ?%m% eﬁgﬁ e6c e%rﬁ?va&]engs oto potassium

terdbatoridesonmesdiumyethbitide, s¢sleddn GhpREAOsHRM Gve§§éﬂ Wit Sheated in a
with a chiral stationary phase. For exanple,

th
MIRWAY AT FRIAr e ieTing sheraers 1 i Cefos éa@rpam@%elydthpur Alternatively,

a S%O%B{ Wﬁe&l 14 @g—:ﬁ ly W%hﬂﬁg%gcﬂ' %ﬂ%gh %Al%ﬁélyﬁg%t%lde) may be

usédheed &regmlmztu%rknlmated at reflux in an open vessel until the substrate has been

substantially converted. The resulting mixture is diluted with water, neutralised with

aqueous NH4Cl and extracted with a suitable organic solvent. The organic extracts are
dried and concentrated and the residue may be purified by flash chromatography. The
lactone intermediate is then hydrolysed by treatment with dilute aqueous hydroxide

solution using acetonitrile as a co-solvent.

3-[2-(4-Chlorophenyl)-2-oxoethyl]-isonicotinic acid

7
X o]
N

3-[2-(4-Chlorophenyl)-2-oxoethyl]-isonicotinic acid (above) was prepared by Method H

using 3-chloro-isonicotinic acid and 1,3-bis-(4-chlorophenyl)-propane-1,3-dione.
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20 Separation of Conpound 1-019 Mobile Phase A

Et hanol Flow Rate: O0.7nm./mn Isocratic Elution: 100%
wo@sla7oPhase A Run Tine: 30mns 25 Col utmm  PCT/AU2007/001429

Tenperature: 30C Injection Volune: 201 Separation of

Compounds 1-008, 1-036 & 1-043 Mbbile Phase A: Hexane

30 Mobil e Phase B: Ethanol Flow Rate: O0.7nL/mn Run

Time: 42mins Post Run time:-8htns Colum Tenperature:

30C 35 Injection Volune: 201 WD 2008/ 037011

PCT/ AU2007/ 001429 -58- Gradient Tinetable: Time (mn)

IH%JMIbI(’J?(E) I\/ha;l&m-lBMSD)ZS 4:»’/(2’!r @§2H§07 88 (d42H2J 857Hz) 7.72 (d, 1H, J
eparatio ds 006 005, 1-029, 1-031,
50147@38206 QL@E &82%@ 8%165 |151)Fih%7s,@ AH, #6:058. Mobi | e
Phase B: Ethanol Flow Rate: O0.7nmL/min 10 |Isocratic
El uti on: 70% Mobi | e Phase A, 30% Mobil e Phase B Run
ESTiM® m/3 8attuiste @MY 26k faind: 276.80C

Method I

An appropriate aromatic carboxylic acid derivative is treated with aluminium chloride (1-3
equivalents) and an excess of a suitable aromatic nucleophile. The mixture is cooled or
heated (typically 0 — 90 °C) if necessary and allowed to react until the carboxylic acid
derivative is substantially consumed. The reaction mixture is poured into ice and dilute
HCL. If a solid precipitates, it may be filtered off and washed. If no solid precipitates, the
mixture is extracted into ethyl acetate or dichloromethane, dried with MgSO4 and
concentrated. The product may be further purified by recrystallisation from a suitable
solvent or by chromatography. In some cases the product cyclises to form a lactone,
which may be hydrolysed by treatment with dilute aqueous hydroxide solution using

acetonitrile as a co-solvent.

2-[2-(4-Chlorophenyl)-2-oxoethyl]-benzoic acid
O

Cre
C
Cl

2-[2-(4-Chlorophenyl)-2-oxoethyl]-benzoic acid (above) was prepared by method I using

homophthalic anhydride and chlorobenzene. In this case, it was found to be advantageous
to heat the reaction to 85 °C for 4 hours. The product was isolated by flash
chromatography.
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Injection Volunme: 24 15 Table 1: Separation of

Enanti onmers Using Chiralcel OD-H Colum (el ution
weeondiosioons descri bed above) Conpound Ret ent i BCT/AURM®7/001429

of Enantioner A Retention Tinme of Enantiomer B Number

(mn) (mMmn) 1-019 9.3 12.66 1-008 30.4 34.5 1-006

15.7 18.0 1-005 13.4 17.9 2-02 8.2 13.4 1-029 13.0

19.7 1-031 20.6 23.9 1-032533.2 15.4 1-036 24.9

28. 0 WD 2008/ 037011 PCT/ AU2007/ 001429 -59 Conpound

Retention Tinme of Enantiomer A Retention Tinme of

'HENISER (300RVHE cmm)erss((@;i m) vrdz'sr@ltm Jom%H?za, 76412&1@ lH J7.6Hz, J
undaer st oo

08 7110, of
76500t a3 (Y &5 Ht o fadk TS TR b3 T oA B daatL ) 8.5 H),

B, oMhes@ @pppropriate, be elaborated into additional
8 mpoundz of "Formula | using techniques known in the

art. 5 The above descri bed nethods were used to make
tgl npounds in Table 2 and Table 3 below All
Mﬁt Hﬂgﬁnds shown have been prepared. The conpounds have
been characterised by mass spectronetry and the
observed nol ecular ion for each is indicated in the
A friptugss of 2 apptsipeiate: 2-pregingd rasematimpabexidicodcid dn MHER iy treated with

ap8%§ﬁ£é{§19 ?¥@h@%§uv§ﬂems of lithium diisopropylamide at a temperature between
-78 °C and 0 °C. The mixture is stirred for around 1 hour while the temperature is
increased to 0 °C. The mixture is then cooled to -78 °C and a solution of approximately
1.2 equivalents of an appropriate ester, amide, Weinreb amide or suitable alternative
electrophile is then added. The reaction is allowed to warm to 0 °C with stirring for 2 to 4
hours and then allowed to warm to room temperature before being poured into dilute
aqueous HCl. The crude product is collected by filtration and purified by recrystallisation
or flash chromatography. If no precipitate forms the solution is extracted with a suitable
organic solvent and the organic extracts are dried and concentrated. The residue may be

purified by recrystallisation or flash chromatography.
The method is an adaptation of procedures described in Guion, T. S., et al., 1996, Synth.
Communications, 26:1753-1762 and Epsztajn, J., et al., 1992, Synth. Communications,

22:1239-1247.

2-[2-(4-Chlorophenyl)-2-oxoethvl]-3-fluorobenzoic acid

Cl

The keto-acid above was prepared by Method J using 3-fluoro-2-methylbenzoic acid and

methyl 4-chlorobenzoate.
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Compound no. Structure (~ z nmethod(s) O N / F 1-001

N ( 387.0 HA'F o0 N-~N1-002 N453.1 HAF O
wOR608Qs701t 003 N 370.1 HHAF 0O \ N~ 1-004 N, OPGBAU1007/001429

H, A, F WD 2008/ 037011 PCT/ AU2007/ 001429 -60 Cbserved

Synt hesis Conpound no. Structure Mmz nethod(s) 0 I\

N~"' " 421.1 1,AF 1-005 Fcl O N~ 1-006 ", WO

303.1 I,AF O 0" 422.1 I;8F 1-007FON O O

'H NMR (300 MHz, d6-acetone) & 4.76 (s, 2H), 7.33 (m, 1H), 7.43 (m, 1H), 7.47 (d, 2H, J
8.5 Hz), 7.93 (d, 1H, J 7.7 Hz), 7.98 (d, 2H, J 8.5 Hz).

Method K

A compound of formula IT (where X=0 and D is -[CH,],-) and a catalytic amount of 18-
crown-6 are suspended in THF and cooled to -78°C. The selected alkyl halide or dihalide
(approximately 3 equivalents) and then potassium f-butoxide are added. The mixture is
stirred and allowed to warm to room temperature. When the reaction is complete, the
mixture is cooled again and quenched with a saturated solution of ammonium chloride and
diluted with a small amount of water. The organic layer is separated and washed with
brine, dried over MgSO; and concentrated. The residue may be purified by

recrystallisation or flash chromatography.

This method is an adaptation of procedures described in J. Org. Chem. 1991, 56:7188-
7190.

2-[2-(4-Chlorophenyl)-1.1-dimethvl-2-oxo-ethvyl]-benzoic acid methyl ester

Cl

The keto-ester above was prepared according to Method K from 2-[2-(4-chlorophenyl)-2-

oxoethyl]-benzoic acid and 3.1 equivalents of methyl iodide.

ESI-MS m/z calculated [M-+H]": 317.0; found: 317.0
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1-008 " 404.1 1, AF CN/ ON C O N~" " " 422.1

HAF 1-009 Fo cl 0 cl N~ 1-010 G 394.1 H A F cl
w@2048/03 M1l 423.1 HAF 1-011 FON d 0 \ NeET/AU2007/001429

405.2 HAF 1-012 0 N d WD 2008/037011

PCT/ AU2007/ 001429 -61 Cbserved Synthesis Conpound

no. Structure mlz + net hod(534) Mi+H

Method L

An appropriate 2-formyl substituted aromatic carboxylic acid and an appropriate Q-
methylene ketone are dissolved or suspended in ethanol. The mixture is cooled to 0 °C and
the temperature is maintained below 5 °C while an aqueous solution containing
approximately 1.2 equivalents of 1 M sodium hydroxide is added dropwise. The stirred
solution is allowed to warm to ambient temperature. The solution is acidified with H,SO,,
heated to 60 °C for 30 minutes and then filtered. The keto-lactone thus obtained is
suspended in ethanol and hydrolysed using aqueous sodium hydroxide. The crude enone
solution is then treated with hydrogen in the presence of palladium on charcoal until
reduction of the alkene is complete. The reaction mixture is acidified, extracted into ethyl

acetate, dried (MgSO,) and concentrated.

2-[3-(4-Chlorophenyl)-3-oxo-propyl]-benzoic acid
HO O

o)

Cl l I

The keto-acid above was prepared by Method L from 2-formylbenzoic acid and 1-(4-
chlorophenyl)-ethanone.

'Jf NMR (300 MHz, CDCly) 3.15-3.50 (m, 4H), 7.15-7.62 (m, 5H, overlapping CHCl3),
7.74-7.83 (m, 1H), 7.87-7.98 (m, 2H)

ESI-MS m/z calculated for [M+H]": 289.0; found: 288.9

Method M

An appropriate compound of Formula I that contains an oxidisable alkylene group is
dissolved or suspended in dichloromethane and treated with potassium permanganate (5

equivalents) and a catalytic amount of 18-crown-6 in dichloromethane and the mixture is

stirred at ambient temperature. After allowing time to react (typically 2 — 48 hours), the
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O I "-~1-013 N, " F422.1 HAF /0O O0"-~ 1-014
N No 405.2 HAF ONC d 1-015 NMN447.1 HAF | N
WO@2@®8/0370111- 016 NCO 359.1 | ,A/F 0 1-017 C " 41BCDAD2087/601429
Oof dOI "-~1-018 " N438.01,A, F Ocl 4 O
"-~1-019 " | 443.01,A F O
-55-

mixture is washed with an equal volume of water approximately six times. The organic
layer is then dried (MgSO4) and concentrated. The residue may be purified by flash
chromatography. Alternatively, the substrate is dissolved or suspended in acetic acid and
treated with chromium (VI) oxide. After allowing time to react (typically 2 — 48 hours),
the mixture is diluted with ethyl acetate and washed several times with water. The organic
layer is then dried (MgSOy) and concentrated. The crude product may be purified by flash
chromatography.

10a’-(4’-Chlorophenyl)-1’-(4’-methoxybenzoyl)-2°.3°.10°,10a’-tetrahydro-1’H-

spiro[cyclopropane-(1,10'-imidazo[1.,2-blisoquinolin|5]lone)]

The isoquinolinone derivative above was prepared by Method M from 10a’-(4’-
chlorophenyl)-1’-(4’-methoxybenzyl)-2°,3°,10°,10a’-tetrahydro-1>H-spiro[cyclopropane-
(1,10'-imidazo[1,2-blisoquinolin[5]one)] using  potassium  permanganate in

dichloromethane and was purified by flash chromatography.

'"H NMR (300 MHz, d6-acetone) & 0.62 (ddd, 1H, J 10.1, 7.4, 4.5 Hz), 1.61 (ddd, 1H, J
10.1, 6.6, 4.5 Hz), 2.10-2.19 (m, 2H), 3.85 (s, 3H), 3.94-4.14 (m, 3H), 4.36-4.41 (m, 1H),
6.97 (d, 2H, J 8.8 Hz), 7.15 (d, 2H, J 8.8 Hz), 7.26 (td, 1H, J 7.7, 1.1 Hz), 7.36 (d, 1H, J
7.7 Hz), 7.41 (d, 2H, J 8.8 Hz), 7.53 (t, 1H, J 7.7 Hz), 7.59 (d, 2H, J 8.8 Hz), 7.77 (dd, 1H,
J7.7,1.1 Hz),

ESI-MS m/z calculated [M+H]": 459.0; found: 459.0

10a-(4-Chlorophenyl)-10,10a-dihydro-1H-imidazo[1,2-blisoquinoline-2.3.5-trione
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cl cl 0"-~438.01,AF 1-020" QN O C O W
2008/ 037011 PCT/ AU2007/ 001429 -62 Observed Conpound
waoeos8stouct ure mz Synthesis MrH + net hod(s) POI/AE2007/001429
1-021 "I C~1 487.01,A, F oBr C OF 1-022 C"
422.0 I,A, F / ONCI 0 CN~ 1-023 " 438.0 I,A F
c
-~ 56 -

Cl
The isoquinolinone derivative above was prepared by method M from 10a-(4-
chlorophenyl)-2,3,10,10a-tetrahydro-1H-imidazo[1,2-b]isoquinolin-5-one using chromium

(V]) oxide in acetic acid.

'H NMR (300 MHz, d6-acetone) & 4.04 (d, 1H, J 15.7 Hz), 4.31 (d, 1H, J 15.7 Hz), 7.37
(d, 2H, J 8.9 Hz) 7.39-7.44 (m, 1H), 7.48-7.53 (m, 1H), 7.51 (d, 2H, J 8.8 Hz), 7.60 (ddd,
1H, J 7.5 Hz, 7.4 Hz, 1.1 Hz), 7.98 (dd, 1H, J 7.8, 1.1 Hz).

ESI-MS m/z calculated [M+H]": 327.0; found: 326.9
Method N

A selected carbonyl compound is dissolved in toluene or suitable inert solvent and treated
with Lawesson's reagent (approximately 1.1 equivalents). The mixture is heated to reflux
for 24 - 72 h . The cooled mixture is then washed several times with water and the organic
phase is dried (MgSO4) and concentrated. The residue may be purified by flash
chromatography.

10a-(4-Chlorophenyl)-2.3.10.10a-tetrahydro-1H-imidazo[ 1.2-blisoquinoline-5-thione
S

(U

H

9

Cl
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a 0"-~1-024 1 " 419.01,AF }-~/ 00 C 0 39%4.1

I,AF 1-025 CJr /O O O "-~ 1-026 " ~ ~" 438.0
wo 2088837010 CI Cl 0 CH3 N'> N 1-027 0" "~~PEFABIB7001429
I, AF C //rr ~~ 0 "-~ 1-028 Ns 411.0 I,A/F O NN
c
-57-

The above thioamide was prepared by Method N from 10a-(4-chlorophenyl)-2.3,10,10a-

tetrahydro-1H-imidazo[1.2-blisoquinolin-3-one

'H NMR (300 MHz, d6-acetone) & 2.68-2.75 (m, 1H), 3.38-3.42 (m, 1H), 3.55 (br s, 2H),
3.71 (br s, 1H), 3.87 (dd, 1H, J 13.5, 7.7 Hz), 4.05 (ddd, 1H, J 13.5, 9.7, 8.3 Hz), 7.04 (d,
1H, J 7.1 Hz), 7.22-7.33 (m, 6H), 8.42 (d, 1H, J 7.5 Hz).

ESI-MS m/z calculated [M+H]": 315.0; found: 315.0

Method O

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: Chiralcel OD-H Column 250 x 4.6mm

Detector wavelength: 254nm

Separation of Compound 1-019

Mobile Phase A: Ethanol

Flow Rate: 0.7mL/min

Isocratic Elution: 100% Mobile Phase A
Run Time: 30mins

Column Temperature: 30°C

Injection Volume: 20u1

Separation of Compounds 1-008, 1-036 & 1-043
Mobile Phase A: Hexane

Mobile Phase B: Ethanol

Flow Rate: 0.7mL/min

Run Time: 42mins

Post Run time: Smins

Column Temperature: 30°C

Injection Volume: 20pl
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WD 2008/ 037011 PCT/ AU2007/001429 -63 Cbserved
Synthesis Conpound no. Structure (+H nethod(s) O

wa2®893MicH3 475.0 |, AF ON FO FF 0\ F PCHAR207/001429

I,AF 1-030 ,No d O N~/ ~S409.0 1,AF 1-0311//
o A 0 cp0393. 0OI,AF 1-032//\ DI o O O |
1-033 / Nrs 487.O|,A,FON|58DN a o

Gradient Timetable:
Time (min) % Mobile
Phase B
0 2
30 98
40 98
42 2

Separation of Compounds 1-006, 1-005, 1-029, 1-031, 1-032, 2-02 & 2-06
Mobile Phase A: Hexane

Mobile Phase B: Ethanol

Flow Rate: 0.7mL/min

Isocratic Elution: 70% Mobile Phase A, 30% Mobile Phase B

Run Time: 33mins

Column Temperature: 30°C

Injection Volume: 20ul

Table 1: Separation of Enantiomers Using Chiralcel OD-H Column (elution conditions
described above)

Compound Retention Time of Enantiomer A | Retention Time of Enantiomer B
Number (min) (min)
1-019 9.3 12.66
1-008 30.4 34.5
1-006 15.7 18.0
1-005 13.4 17.9
2-02 8.2 134
1-029 13.0 19.7
1-031 20.6 23.9
1-032 13.2 ' 15.4
1-036 24.9 28.0




10

N~ 1-034 s 424.0 | , AFON-JICH3 Od OF ~ N FF
1-035/ N/ NCH3 475.0 | ,AF ON d 0 H3C 1-036 / N~
WO-b00BI0&A41 9 | ,A/F 0 s N Cd WO 2008/ 037011 PCT/AU2007/001429

PCT/ AU2007/ 001429

no. Structure MH + nethod(s) O\ N
421.0 I,A, FOCH3 d 0O N\ 1-038/

-64 Observed Synthesis Conpound

H C1-037/ " 0
Ns 486.0 |, A F

/ ONJ C O N1-039 "\ /i"+59484.0 |,AF
Compound Retention Time of Enantiomer A | Retention Time of Enantiomer B
Number (min) (min)
1-043 22.6 253
2-06 7.1 10.3

It will be understood that compounds of Formula I that are obtained by the above

processes may, where appropriate, be elaborated into additional compounds of Formula I

using techniques known in the art.

The above described methods were used to make the compounds in Table 2 and Table 3

below. All compounds shown have been prepared. The compounds have been

characterised by mass spectrometry and the observed molecular ion for each is indicated

in the tables.

Table 2: Prepared compounds of formula I

Observed :
Compound no. Structure mlz+ 3‘2:;2%7':)
([M+HT')
o}
N F
1-001 O /,}j‘/@/ 387.0 HAF
O e
ol
N
N ~
1-002 O /rs} N& 453.1 H,AF
O 0>_<\/s
0
N N
1-003 O /%,/&J 370.1 H,AF
Q) e
0
N
1-004 O /N> 0 359.1 HAF
ol




O H3C d 0 "-) 1-040 " s 492.01,AF ONOC 0 1-041

NO 407.1 I,AF G O" I" 418.1 |I,AF 1-042 0 d cl
w@2008/08701+ 043 N N O 394.1 HA'F | N O N\ Cl HEHGBA02007/001429

I,AAF 1-044 O N Cd WD 2008/ 037011 PCT/ AU2007/ 001429

-65 (bserved Synthesis Conmpound no. Structure (M +H
nmet hod(s) O
-60 -
Observed Synthesis
Compound no. Structure ([Mrr-‘!-ﬁ]*) method(s)
(o]
O N} 421.1 LAF
1-005 ) <:> . . A,
(¢
Ci
o]
O Nj} 393.1 LAF
1-006 /9 : A,
O>/'-<;
Cl
o]
O N/N> 422.1 ILAF
1-007 Nt : A
Cl
(o]
O N/N> 404.1 LAF
1-008 = : A,
Cl
(o]
X N
|
1-009 " /N;_Q_F 422.1 H,AF
(o]
Cl
o]
Y S
N o 394.1 HAF
1-010 “5/._@ : A,
(o]
cl
Q
DD
1-011 g Oy 423.1 HAF
K W
Cl
o]
\ N
]
e /'} = 405.2 H.AF
1-012 O>/._€N> : A,
Cl




I\ N~ 1-045 / N NSS 477.9 | ,AF cl ¢/ A ,CH3 O

1-046 417.1 1,A, F JN | 0 H3C1l \ 1-047 N 389.0
wo 2088837011\ | | OC Ol \ O1-048 N N 410. 0 M BAB20@7/001429
NOO "CH3 1-049 400.2 I,A/F 11 JINO CON 428.0
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Cl1 Biological data 5 Method P: RSV Antiviral Assay
Prot ocol Conpounds of the invention were tested for

wao b@so37ant i viral activity against respiratory PCI/AU2007/001429
syncytial virus. Cytopathic effect (CPE) assays were
performed essentially as described in the literature
(see for exanpl e Watanabe et al, 1994, J. Virologica
Met hods, 48:257). 10 Serial ~#3I-uti ons of the test
conpounds were made in 96 well plates. HEp2 cells (1.0
x 104 cells/well) were infected with RSV at a | ow

ifcity of infection | ) | noi of
C{H(')“n%#f?h and adddwiciwe pl at es Sbge@r%@gbaﬁﬁhﬁsi%l

activity. Uninfected HEp2 rpl‘: were | use 0fassess
conmpoung cytotoxi gity. Assays were ingubated for 5

days at |37C i 2008/ 037011 PQT/ AU2007/ 001429
- 8A18C2 | at nosp NThe exit ent284f1 CPE wadAdet er ni ned
Vi a net%bolisnwa:T e vital dye 3-(4,

5-di net hyl t hi axol'nZ-yl)-2,/5-di phenyl tetrazol i um

bromde|(MIT). MpT (Tng/mi)) was added to each wel |
and plates in eg for 2 hours incupation at 37C
d.

£ Wwere a -pro ol (2005 was added
and absorbance val at ’ 690hm 8 Coppound
concenttations tha i bifted CPE by b0% (EC50) and

evel oped mlum oxicity 50) were cal cul ated using
non-Ilingar reg ySi s. Reprebentativ dat a
for conpounds tion against RSV A2|are
shetth in Tabl es - er e31BO50 valuea lie in the
ranges A: < 0.25 @ . 0.25-1.0M C 1. 0-5.0M |10 and
D: >5.0{M Tabl e 4: Antiviral [Data for
Conpoungs of ~ Tabl;e 2~ C d No. Activity Cpd No| Activity
P Range!Range B 1-029 B 1-002 1-043{ A 1-003

B
B1l-066|C 1- “069 B 1- A1-0 1- 007 C
1-%17% B| 1-008 077 C |1- Ol%g 1- 079{é"@

Cl

o]

OO0

2-20 N N 300.9 JA

Cl

Biological data

Method P: 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
the literature (see for example Watanabe ef al, 1994, J. Virological Methods, 48:257).
Serial dilutions of the test compounds were made in 96 well plates. HEp2 cells (1.0 x 10*
cells/well) were infected with RSV at a low multiplicity of infection (e.g. RSV A2 at an
moi of ~0.01) and added to plates to assess antiviral activity. Uninfected HEp2 cells were

used to assess compound cytotoxicity. Assays were incubated for 5 days at 37°C in a 5%
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1-014 C 1-083 B 1-015 B 1-087 A 1-019 B 1-101 AW

2008/ 037011 PCT/ AU2007/ 001429 -85 Cpd No. Activity
w@pasMaro1Act i vity Range Range 1-025 C 1-109 EUTabRm7/001429

4: RSV A2 Antiviral Data for Conmpounds of Table 1 Cpd

No. Activity Range Cpd No. Activity Range 1-019a D

1-019b B 1-008a D 1-008b C 1-006a D 1-006b A 1-029a

D 1-029b B 1-031 a D 1-031-84B 1-036a D 1-036b A

1-043a D 1-043b A 5 Method Q RSV Fusion Assay

Sel ect ed conmpounds of the invention can be tested for
CONgirosptiird. iThy exeent oh CPEt washdetarssmedt iiametabOlifmsifahe vital dye 3-(4,

processes of the respiratory . syngyti.al yxifUS.
5-Erdmabion P Bl e ek S sprgrge S EhENTT (tmg/mD) was

u 1SWells were

adggdlgg%}% “gmllgi BE@& Rl6Oiides SNl HRubfRonPRY 87CNSW

' ycoprotein incorporating optinal
aspinatedsisaptbpanolh OO b tveast ddded potl yabsyrbarrgi Yalegs ad at 540/690nm.

b eSS R B A G ofd P g
(CEENSI@E 84l @aREMEING noy-13R &0k GicB8ot Sndlyies. et hod
described therein and in rton et al. 20 WO

2008/ 037011 PCT/ AU2007/ 001429 -86- Syncytium

for mat j.on Fusi Ve . .
B S0 AR08 S obETTR B e s in el
4 a&E 9WHeRYETS) values lie in the ranges A: < 0.25pM, B: 0.25-1.0uM, C: 1.0-5.0uM

and D: >5.0 pM.

Table 4: RSV A2 Antiviral Data for Compounds of Table 2

Cpd No. A;;::’;E’ Cpd No. pgat::’;?
1-001 B 1-029 B
1-002 B 1-043 A
1-003 B 1-066 c
1-005 D 1-069 B
1-006 A 1-071 A
1-007 c 1-073 B
1-008 c 1-077 c
1-010 B 1-079 B
1-014 c 1-083 B
1-015 B 1-087 A
1-019 B 1-101 A




the nmethod described in Morton et al, 2003, Virol ogy,

311:275. For exanple: cells in six 5 well plates at
wappsoxionat el y 80% confl uency were transfect edP@AU2007/001429

addi ng plasm d DNA (2 g/well) carrying the constructs

of interest in CaPO4 solution for 4 hours. After

gl ycerol shock and wash, the transfected cells were

trypsinized and 1.5 x 104 cel8Ps/wel| added to 96-wel |

pl ates containing half-log serial dilutions of the

test conmpound. Syncytium formation was eval uated by

visual inspection and guantifled at 48Thours.

post -t ransi e@pddte- 10 by addi ti ofpdNo20 | gl :f’éf:el | Titer

96 One Sol ution (Prgnega) talll owed by incu Lon for 4

hours at 3'(C. 'IEBE cqgl our ~reacj i OE_ s then stopged by

addition o 251 gL 10% SD% to || ea ﬂ I I and” absqr bance

val ues read at 5407690nm The compound concentrati on

that reduced absorbance relative to untreated control

THbHE 4R ST AY AROVEd %Q?or‘%%n@%ﬁ?ﬁ@f%&  using

non-linear regression a S. od R RSV

+ Rat Nadel T nn
Cotteor—Rat—Model—Fhe—cotton—rpt—rodel—was—perforned

. . ) . P
esgent icphiiNG. as  desetivigeRange the | ch@nal ur e | ( iaRtSkange
al 2003, Antiviral Res 60; 221). Briefly, cotton
rafs wei-gtgang 50- 100 gowere |ji ght l¥01980 anest hetiged

'f\ i r‘f\‘FIJIIF alalal ﬁnf‘l
w Hh—isoefturanetand—dosed—or

coppountiO@e vehilcl e coPtrol . Viralt-6asbecti pn fol I®wed
2 pours Sst=trgatment T stmiarty anesthettzed—rats
by| i ntT’&%ﬁ‘sal iinstil13tion W th dpi¥ebxi matel y 1000
T4Q D50 p SV A2 per I mal . [Four after virys

i nocul a 6209:% eac¢h cotﬁgn rat was s?g@éf’ficed and their

l ungs repmpged and RSV ptitres) detgrggiped by pl aquye
assay—25 Method-S: RSV Bal b/lc Mouse Model | The npuse

nodel wa836aer f ofned eszent i alll y as-gpescri bed by G anci
et at5—2004,—Antinrerobial—Agents—and—Chetrot-herapy—
48} 413)1-048j ef | y, ei gl week ol d fle¥fdbe Balb/c 30
m ce were wei ghed, anesthetized i ntraperitoneal iy wth
AvertinTM and compound or vehicle adm nistered orally
6 hours preinfection. Mce were inocul at ed
i At r Ly with WO 2008/ 037011 PCT/ AU2007/ 001429
M?@?f‘i&ﬁ‘?@%%t% Ss%ooo TCI D50 RSV A2 per aninal .
Three days after virus inocul ation, each nouse was
sacrificed and their lungs renoved and RSV titres
Se@g{e@w&n@ofrﬂhgmy@nﬁgg 83n bewsteddey heiz@bility to inhibit the essential

fudiSel f)l‘%Ugngs7qugé' f}e%giratbgﬁsyncytial virus.

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.
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THE CLAI M5 DEFI NI NG THE | NVENTI ON ARE AS FOLLOWS: 1.
A conmpound of formula | or salt thereof ADNNB NNC 5

worRl0BRA370EDr mul a | wherein: 10 Rl is sel ect ed PECDAD2007/001429
Cl1_12 al kyl, C2_12 al kenyl, C2_12 al kynyl, -(CH2)"C3_7
cycl oal kyl, -(CH2)"C4.7 cycl oal kenyl, -(CH2)" aryl,

-(CH2) ™ aryIG 12 al kyl, -(CH2)" arylC2-12 al kenyl,

-(CH2) "arylC2 12 aIkynyI andb - (CH2)" heterocyclyl; n
is 0-6 and said al kyl, alkenyl, al kynyl , cycl oal kyl ,
cycloalkenyl aryl and het erocyclyl groups are 15

1h1ﬁ{1ﬂ,lﬂnml§lyg)§,h tuted; R2 is selected fromH, O,
C( =Y) OR3, - C(=Y) N(R4) R3, -
C(=Y)CH2N(R4)R3 -C(=Y) CH2SR3 and -S(O WR5, where R3

Fu%aiﬁr& écﬁ;vﬁ&t (@I_lélgg@ Fk cgr% rﬁgtg ?J&S—I%eﬂn% @n&é %éc oa k ﬁ%ntlilaf according to

the-rﬁ&hl?:d IdQébriBleﬁylii: l\/ﬂﬁ{déaﬂlz yIV,,ZOOB %&bmgﬁl 3’1| 1k275( l(EHZ):mmple cells in six
1 12 a m ary 1 al ken -
we rifat@zﬂlazpsﬂwﬁw éﬁ%ej cole@qmn“ﬁéq @w&ﬁ&qdﬂy adél.%g mﬁ%;wd DNA (2

gB?elan%arr fé{?ztgg’ goﬂgtrucgo‘f\ﬂng?bst ﬁ’)lgCML; %lﬁt‘i’%rpgm%eﬁ(ﬁﬁ'g eter glycerol

mis 0-6; rogen or
shack amdawm theRBanisec@l c&llaIWeyd: Irypiéanﬁeélaké nys X mé célls/well added to

k I |, b
96 e Bl EonetinRbch e Floe kel fiogy O B SEM imring | Symeytium
fortali8A Y¥Aas e@@lu@ieﬂmﬁhsua{? Wsh Aok ¥hnd (&R AeRViours {)d/s|t-transfectlon
and heteroc oups are optionally substitu
by Gel000F 06 R G POOME Soiizo (Prowo0 aloved ydrcibaion for 4
hoﬁrg gig %Zﬁkg'e n]%u% §°lg§e%é%tf°e 8 %?gﬂr%ﬁ) ﬁ;c/oa) g@ %X'\iﬁﬁitlo\ﬁho%rfskgt 10§A> SDS to

eadhydelo xyd absbrbawe rvailek @xad, atﬁ54t0mhﬁr TIM: bbmbblmdi&mntfeﬁlon that
which it is attached, fornms an optionally substitute

redgegy abserbance relgtivestocuntisgted ronttg) chltyras by S0Hs (BGowhioe walculated
usi gﬁ}{n_@ﬁl@aﬂ{g%@g@@ﬂimﬁg}g;@ an optionally substituted

terocycliT ring ving from5 to 8 ring atons; 10 D
represents a bivalent |inking group of fromone to

Métho@ R: RSVIE ottonl RatgVibdeland provi ded t hat when A
together with the atons to which it is attached forns
an

The cotton rat model was performed essentially as described in the literature (Wyde et al,
2003, Antiviral Res., 60:221). Briefly, cotton rats weighing 50-100 g were lightly
anesthetized with isoflurane and dosed orally with 100 mg/kg/day of compound or vehicle
control. Viral infection followed 2 hours post-treatment in similarly anesthetized rats by
intranasal instillation with approximately 1000 TCIDso 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.
Method S: RSV Balb/c Mouse Model

The mouse model was performed essentially as described by Cianci et al, 2004,
Antimicrobial Agents and Chemotherapy., 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



unsubstituted phenyl ring, Xis 0, Dis -CH2-, B-C
represents -CH2CH2-, and R is wunsubstituted phenyl,
W b@s/oR®1i s not H 15 2. A conpound accor di ng POT/aU2i0m001429
1 wherein ring Ais an optionally substituted aryl or
heteroaryl ring. 3. A conmpound according to claim?2
wherein ring Ais an optionally substituted 20
heteroaryl ring. 4. A conpou%b‘according to claim?2
wherein ring Ais an optionally substituted phenyl.
25 5. A conpound according to claim3 wherein ring A
aphroxiiat€lpti000AITTYD 5BV iAifee aninpy.rTittgd dayisrdter Birustinoculation, each

compound according. to any one of . to .5 erein
ma@sewes prcaidiepd and thepilyngsa OqunﬂPfirlﬁé\ngﬁﬁ &?}Fﬂ’lm%%@%l’ﬁq“e assay.
atons. 30 WD 2008/ 037011 PCT/ AU2007/001429 -90 7. A
conpound according to claim6 where B-C represents
-CH2- (CH2) Z-, wherein Z is 1 or 2 and the B-C |inking
group is optionally substituted with a group sel ected
from hal o, |ower alkyl, hydroxy, |ower alkoxy, phenyl
or benzyl. 5 8. A conpound according to claim?7
wherein B-C represents -CH2CH2-. 9. A conpound
according to any one of clains 1 to 8 where D
represents a bivalent 1link selected from-CRIIIRIV-,
-0-, -NRV-, -S-, -C(=X)-, -CRIIIRIVCRIIIRI V-, -0-
CRIIIRIV-, -NRv-CRIIITRIV-, -SCRIIIRIV-, -CRIICRIII -,
-C(=X)-CRIIIRN-, 10 CRIHIRIV-CRITTRIV-CRI I | RN,
-OCRIIITRIV-CRITIRIV-, -NRV-CRITITRIV-CRITTRI V-, -S
CRIIRIV-CRIITRIV-, -CRIIl _CRIIIl-CRIIIRIV-, and
-C(=X)-CRITIRIV-CRII | REV-; wherein each RIIl and R’
are i ndependently sel ected from hydrogen, hal ogen,
hydroxyl, C1_12 al kyl, C2.12 al kenyl, C2.12 al kynyl,
-(CH2)nC3_7 cycloal kyl, 15 -(CH2),,4_7 cycl oal kenyl,
-(CH2)" aryl, -(CH2)n arylCl 12 al kyl, -(CH2)"
aryl C2.12 al kenyl, -(CH2),,aryl C2.12 al kynyl, and
-(CH2),, heterocyclyl, or RIIl and R' together with
the atomto which they are attached represent a 3 to 8
menbered cycl oal kyl or heterocyclic ring; nis 0-6
and said al kyl, al kenyl, alkynyl, cycloal kyl,
cycl oal kenyl, aryl and heterocyclyl groups are
optionally substituted;
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25

20 Rv is selected fromO0O, -CH2R3, -C(=Y)R3, -C(=Y)OR3,
-C(=Y)N(R4)R3, - C(=Y)CH2N(R4) R3, -C(=Y)CH2SR3 and

WO 3(09p¥Rb; where R3 is selected from hydrogenPCTZAUL@7/001429

al kyl, C2_12 al kenyl, C2_12 al kynyl, -(CH2)nC3 7

cycloal kyl, -(CH2)nC4_7 cycl oal kenyl, -(CH2)m aryl,
(CH2)maryI Cl 12 al kyl, (CH2)maryICZ 25 12

al kenyl, -(CH2)maryl C2_12 al®ynyl and -(CH2)m

heterocyclyl and when Rv is - CH2R3, or -C(=Y)R3, R3

may al so be sel ected from-S-R5 and -0-R5; mis 0-6;

TIRE GIAIMIY DERININGITIE I§VENGION RREi &S EOL18.Gvkyl , C2_6

al kenyl, C2_6 al kynyl, C3_7 cycloalkyl, C4 7
cycl oal kenyl benzyl, aryl or heterocyclyl; wis 0, 1
or al kynyl , cycl oal kyl
1cycl oaI kgow%fgé@dl 89%1et g%(ljg%gcl yl groups are 30
optionally substituted; and WO 2008/ 037011
PCT/ AU2007/ 001429 -91 X and are independently
sel ected fromO, S and NRG, ere R6 is independently
sel ected from hydrogen, A0 \k%l , hydroxy, and
| oner al koxy. 10. A comﬁoun ac or/csn ng to claim?9
wherein the bivalent lin g up together 5 with
the atons to which it is attachBd gorma 6 nenbered
non-aromatic heterocyclic ring. 11. A conpound
according to cl ai m 10 V\,here D represents -CRmRI V-,
-0-, -NRv-, -5-, Sﬁsrein R, RV, Rv
and X are as def| ned |n cI a| m 10 12. A conpound
according to any one of clains 1 to 8 where D
represents -CRIIIRIV-, wherein at |east one of RIII
and "R epresent s hydrogen and the other nay be
sel ected from hal ogen, hydroxyl, optionally
substituted C1_12 alk and optionally substituted
ar y R iRpglecteth omj G- araik}tl,h@z satiengh @2ne§ik§8}ént(oﬁilz)n®3 7 cycloalkyl,

o kYéCI%IZﬁ,éC)}7 r}J Gl ?11\{86 é@ ’g' , Rﬁ héym ary. “S aﬁ@"or(bgh)“ arylCa12

rrematkreﬁyil m{zg},abk@ 12QikyheL, ahd CHCH)), hétbﬂb@ycl&ﬁ n i#\0-6 and said alkyl,
conp accor ing to claim12 where D represents

CRIa eRTA. &velopiyt excdpalieyyl baryh ndohetsernychl ogroups are

0 46nad tﬁﬁ)tgpound according to any one of clains
p lg’rsgtlgsn D represents -CH2-. 15. A conpound

accordl ng to any one of claims 1 to 14 wherein Rl

"ePRESEMeIectl from H, O, -CHiRs, -C(=Y)Rs, -C(=Y)ORs, -C(=Y)N(R)Rs, -
CEY)CHaN(R4)R3, -C(=Y)CH2SR; and -S(O)wRs, where Rz is selected from
hydrogen, Ci.j» alkyl, Ci.j» alkenyl, Cyj; alkynyl, -(CH2)nCs; cycloalkyl,
-(CH2)mC4.7 cycloalkenyl, -(CHa)m aryl, ~(CHa)n arylCy.jz alkyl, -(CHy)y, arylCa.p
alkenyl, -(CHy)y arylCs.iz alkynyl and -(CH,),, heterocyclyl; and when R, is -
CH3R;, or -C(=Y)R3, R3 may also be selected from -S-Rs and -O-Rs; m is 0-6; Ry is

hydrogen or Ci.¢ alkyl; Rsis Cy.6 alkyl, Cy.¢ alkenyl, C,¢ alkynyl, C;.7 cycloalkyl,

Cq4.7 cycloalkenyl, benzyl, aryl or heterocyclyl; wis 0, 1 or 2, and the alkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, aryl and heterocyclyl groups are optionally
substituted;
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optionally substituted aryl, optionally substituted

al kyl or optionally substituted 25 heterocyclyl. 16.
wo@snpmound according to claim15 wherein Rl rBQI/asznge01429

an optionally substituted phenyl, optionally

substituted thienyl, optionally substituted pyrrolyl

or optionally substituted p¥r|dyl 30 WD 2008/ 037011

PCT/ AU2007/ 001429 -92 17. AS%onpound according to

claim 16 wherein Rl represents an optionally

substituted phenyl ring. 18. A conpound according to

anyXo4ifd YhrcCindépmnddntlyselettediah €,18 & NR, ftter®Ra ks ddegendently
substituted phenyl where the substituents are each

i ndéﬁ‘d@ﬁ@bﬂ@m;hr@@géetlewer kb hydiosy ard/ ok glkgkyial koxy:
cycl oal kyl; or optionally substituted pyridyl or an

N- oxi de thereof where the substituents are each

i ndeptdthat ivwtheht etohsdof winh fitalks attadfed, forowrmpaptidnally substituted
according to claim18, wherein RL is optlonally
sub@???%géﬂgphenyl 10 where the substituents are each

i ndependently sel ected from chl oro, hydroxy or

nmet hoxy; | ower cycloal kyl; or optionally substituted

pyr inSZI toecthaln withotbie dgomis eloewhichviley ere héachets fomsean optionally
are {%ggenq:%t sele%;ed fr qlchkoro 20. A

conﬁ% 8%3‘ { Cl}ag 3 "HIEH Y% wherein R

i's phenyl 4- 15 chlorophenyl 4- met hoxyphenyl ,

-h droxyphen , . 5-chl or o- 2- pyrldyl yridyl or
i} TeRLASCING @ jvatent Buking oy dioen am:@rtgmﬁ gtanes iadongihe
of clains 1 to 20 wherein R2 is selected fromO,
-CH2R3, -C(=Y)R3, -C(=Y)OR3, -C(=Y)N(R4)R3
- C( =g prddideR4h&3vhen2 todefheY Math2tBRAtcamdito- (i) WRS attadhed dorms an

AR B T i o .

Cﬁﬁgdﬂm?ed%%hﬁa{hléﬁwlls not HCH2) maryl, - (CH2) m
arlel 12 al Kyl CH2)m aryl C2_12 alkenyl -(CH2) m

arylC2-i2 al kynyl and -(CH2) m heterocyclyl and when
R2 i,s -
2. ' ofh o aecrdngd> ot Bheng &°R pR sarGs Setigted ary
aI kyt hetéfoarybrig® Cl_6 alkyl, C2_6 al kenyl, C2_6
kynyl , Cg 7 cycl oal kyl , C4 7 cycl oal kenyl “benzyl,
aryI or heterocyclyl; wis 0, 1 or 2, and the al kyl ,
al k &n Yy Vi, efy
5 2 KA B ) BT ks 0L KONy RO s
conbﬁmmdmamﬁgrdlng to any one of clalns 1 to 20 where
R2 is -CH2-R3, wherein

4. A compound according to claim 2 wherein ring A is an optionally substituted
phenyl.

5. A compound according to claim 3 wherein ring A is an optionally substituted
pyridyl ring.

6. A compound according to any one of claims 1 to 5 wherein B-C represents a

bivalent linking group of 1 to 3 atoms.
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30 RBis -(CH2)moptionally substituted aryl or
-(CH2) moptionally substituted heterocyclyl and mis

wW@208/03701\M0 2008/ 037011 PCT/ AU2007/ 001429 - 93P@BAUZ07/001429

conmpound according to any one of clains 1 to 20 where
R2 is - C(=Y)CH2N(R4) R3 or -C(=Y)CH2SR3, wherein R3 is
-(CH2)moptionally substituted aryl or -(CH2)m
optional |y substituted heter¥tyclyl, mis 0 to 3, Yis
O 5 and R4 is Hor |lower alkyl. 24. A conpound
according to any one of clainms 1 to 20 where R2 is
}B%nd a&%?dhﬁg o Eiélm % vbherRE—C&e}I)IéQﬂ?S) ACBP(CH)2, Wsherein Z
substlt ted ary

or - CH2)mot|onaI substi tuted d
het isrioar gzlanéme BnG Ynlging group is @pgsna iy %@ﬁ% tedgvith a group selecte

S Sl Al R IR 1

optlonally substituted aryl or -(CH2)m optionally

substituted hateroary o and mis_0_.to .
8. compowpmpoxad 8 rHES t%c laimy ¢ mhﬁselﬂ\ﬁe?é?mestnts C(ZS%QHL'}PS 0,

and R3 is an optionally substituted 5 or 6 nenbered
nonocycl i c heterocycle, an optionally substituted 9 or

9.10 ﬂiemﬁp(ﬁxﬂldluccqrdirngdo hey enoof claémerl tard whetedhagnrgsents a bivalent

bstjt 2 \4
Zﬁyslet'ses*c‘fe‘? e@%«%{rﬁs LML - Wﬁgﬁg,"ﬁ%m?}@% orERER R
ar eﬁm&lﬁéﬁb‘éﬁh FQRIHB§F,e téiltl Ronk NB%F%I%QP é}§,IHRN
NHS _ v, N Y IV_

i nd a%lerﬁl? g}g R'Mt— ede%aIt[ Ha gcgggggx?{; LROR™S

optionally substituted phenyl where the substituents
are i ndependent)y selected fro

| o,
subgthergip gcls Ro rané Fendie rl%eﬂ?éagénrt@a%}?‘g% oG :bégé{ltoﬁeén halogen,
SO o DMERETE e ol AC, st

al ky het éroar yl oxy

and (€Hek0a Wclwkewhamlylz)n sm;ﬂst(Gszredry\l@tlh aékytlyf(cbh)n arlez 12
hal oal kyl ; ar_optionall bsti.tu al. k er I v
t he akaslsi t(@éhtnéryé&eul ﬂ%&‘ﬁ’gn&@ﬂt T{ﬁ%@l &%@%YF% of R and R
het o tdhwhd they Boe hiadhité lrogkient a 3 to 8 membered
hetgpggpéJ ? th ﬁk or aralﬁ?l, and V[)%%bS/OS?Oll

PCT/ ARG O@ida@@rocychc ring; n is 0-6 and said alkyl, alkenyl, alkynyl,

cycloalkyl, cycloalkenyl, aryl and heterocyclyl groups are optionally substituted;

RY is selected from O, -CH;R3;, -C(=Y)R3;, -C(=Y)OR3, -C(=Y)N(R4)Rs, -
C(=Y)CHN(R4R3, -C(=Y)CH,SR3 and -S(O)wRs, where R; is selected from
hydrogen, Ci.z alkyl, Cpio alkenyl, Cii2 alkynyl, -(CHz)mCs7 cycloalkyl,
~(CHy)mC4.7 cycloalkenyl, (CHp)maryl,  -(CHa)m arylCy.y; alkyl, (CHz)m arylC,.
12 alkenyl, -(CHy)y, arylCy.12 alkynyl and -(CHz)m heterocyclyl; and when R is -
CH;,R3, or -C(=Y)R3 R; may also be selected from -S-Rs and -O-Rs; m is 0-6; R4 is
hydrogen or Cp. alkyl; Rs is Ci.6 alkyl, Cy.6 alkenyl, Cs.6 alkynyl, Cs.7 cycloalkyl,
Cs7 cycloalkenyl, benzyl, aryl or ﬁeterocyclyl; w is 0, 1 or 2, and the alkyl,
alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aryl and heterocyclyl groups are
optionally substituted; and
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-94- d. R6 is heteroaryl. 28. A conpound according to
any one of clains 1 to 20, wherein R2 is -CH2R3, -

wW@ee®pRB11 - C(=O) N(R4) R5 or - SO02R6; where a. R3PCHAU2007/001429

optionally substituted nethyl, ethyl, or propyl, where

the substituents 5 are independently selected from

- 000H, - SCH2CONH- 3, 4- di net hoxyphenyl ,

NHSCR- 4- f | uor ophenyl , pyri dyl9xy, benzi soxazol yl,

pyridyl, furyl, 4-fluorophenyl, or 4-nmethoxyphenyl;
optionally substituted phenyl where the substituents

ar e X aokeYeard énddpyndeatlgcéleded from OpS had WREFwhaR®R Gk independently

opti aIIy su ituted thiazoly pyr |dyI furyl,

t hi ewi}ac od; %&gz@qogﬁn Tawer %M)ﬁfz@w pnd lower alkoxy.

1, 2, 3-thiadiazolyl, or pyrazolyl where the subsituents
are independently selected from pyridyl oxy,

lQ;ycIA) gowpytind dMeordiES to plemy wherein ‘élaydlvalwrhrﬂkyﬂg DFgroup together

yl : B{h Fgﬁ %Egrﬁg %e%@}{dhét egrafg%é?ﬁﬁ| 512 ﬁ g nno%f—aromatic

cyth@ lic gnguryl methyl, nethyl, or 4- nethyl benzyl ;
and d. is pyridyl. 29. A corrpound according to
clain126 wherein R3 is selected from phenyl, furyl

20, AN Bl PRI g AL BOOY 5.

1, 3,04 -C=30z,0hydrein R R§Vt1t1‘f adi X as'deﬁned in claim 9.
1, 3, 4-t hi adi azol yI, pyri dazinyl, pyrimdinyl,
benzo[ b] furanyl, benzo[b]thi ophenyl and

120enzoLsp | éé'co&lﬁg tooafng owbiog ngﬂﬁy 188 Ox%ér g:pgﬁs%lti ~CRIRIY_,

substitu onpound accor |ng

wheméeRdn |a$ leeGOaﬁf; off ll%lgdmdil{f& néplieSerﬁm hgdntogan ahd ythe other may be

13

subst.i t n ti.on subst te
p§r i %Flﬁ?"ui& %WQ‘P ?‘% é%“ Tggon Ez%vlﬂon Slil%ldleéf B &?kle,o%d optionally
pherybstingtbd Wyl; RFTB0RY aRVihb géﬁhe AR @éﬁb*hazop fk’ypldf'Rm and R

pyrazol yl furazanyl i soxazol yl, isot

1, 2t®etheiramln3the atpng tq-whlclaih_ﬂyyare atfehal rctmemit azpl43, 6 or 7
d di nyl ,
LS AR o BLRRBL e PYTIm 0y

benzoi soxazolyl (all of which may be optionally WO

2008/ 037011 PCT/ AU2007/ 001429 -95 substi tuted) and -
RRr Aafrmpougdacegdingyip glaineild where Rirppresends R Rogewleeein R and

Wi t R B&h represent H or CH;.

14.

15.

16.

A compound according to any one of claims 1 to 8 wherein D represents ~-CH,-.

A compound according to any one of claims 1 to 14 wherein R; represents an

optionally substituted aryl, optionally substituted alkyl or optionally substituted
heterocyclyl.

A compound according to claim 15 wherein R, represents an optionally substituted

phenyl, optionally substituted thienyl, optionally substituted pyrrolyl or optionally
substituted pyridyl.
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atomto which they are attached represent a 3, 4, 5 or
6- nenbered cycloal kyl ring or a symetri cal
w@20ensm®iIed heterocyclic ring. 5 31. A conmpounkCT/AU2007/001429
according to any one of clainms 1 to 30, wherein X is
O 32. A conpound according to claim1 wherein Rl is
an optionally substituted phenyl, X is 0, A together
with the atons to which it i9%ttached forms an
optionally substituted phenyl or optionally
substituted pyridyl ring, B-Cis -CH2CH2-, Dis 10
1TH2-A @op&hd sccofdify mpilaiandé wesUbR] tdpﬁés@ﬁits &h)dptl@ﬁally substituted
-C(O,optionally substituted heterocyclyl. 33.
co A Hcording to any one of clains 1 to 32,
wherein ring Ais an wunsubstituted phenyl ring. 15
34. A conpound according to any one of clains 1 to 32,
I&Werléimmpiongd Acéegding touamyudret of ulaéidls Pytoi tH;| whérsig. R3%s optionally

A pha tcal o'tncor n conmpound of
for PR e relu FRPRO P HDNERE [y peadndapoiantly selected from

F
aerk;I}él(ﬁ Cg@rloé(? gr Eﬁgﬁ{if' d}clogﬁ(gl %r%ﬁh@x?atll?@uf)itﬁgﬂ %)yljiayl or an N-oxide

cyc |tb@‘|eq><fywhere thearbytitaanty arsyeatlobidkpendently getedd' fram ialo.
-(CH2)" arylC1_12 alkyl, -(CH2). arylC2_12 WD
2008/ 037011 PCT/ AU2007/ 001429 - 96 al kenyl ,
19.( CHR )compyidhd adcdrdihk o \laimalrg] wikdrigh' thfét @tﬁﬁﬁiﬁ& ¥hbstifuted phenyl
is 0-6 and said al kyl al kenyl , al kyn cycl oal kyl,
cy ¢8Ik dhey pub SHWPTSa"ﬁl gael émdf@y@deyt Ygs%g}sd gra chloro, hydroxy or

opt |;Q&H$§%&Wfo‘é{§@%r nél%/( ﬁ%ﬁ%&%ﬁﬁ%{d@%ﬁm Reoxide thereof

C( =YWleretie Rdb%uentﬂre&dﬂ-iﬁ%néﬂdly—@(e@e\d%m vhlet®e R3
Is selected from hydrogen, Cl1_12 al kyl, C2.12
al kenyl, C2.12 al kynyl, -(CH2)nC3_7 cycl oal kyl,

20. ( C&)d@%oﬁn&y"ﬁk%h Y| olairl @W%fnc?diﬁﬁl 19, yﬁé@lin&_{z is phenyl, 4-

| C1 )m ary al ken
ar y ICCETQDIIG&}’II( 9ﬂly¢th@rbd>h€m(h-’&-11mdﬂmay1d1w§zy 6 I-qHIQroéhplymdyda,m-pyndyl or
R2 i

4=pyridyl N-oxide.

21. A compound according to any one of claims 1 to 20 wherein R; is selected from O,
-CHR3,  -C(=Y)R3, -C(=Y)OR3;, -CEY)NR4R;, -C(=Y)CHoN(R4)R;,
-C(=Y)CH2SR3 and -S(O)wRs5, where R; is selected from hydrogen, Cy.1; alkyl, C,.
12 alkenyl, Cy.1p alkynyl, -(CHy)mCs7 cycloalkyl, -(CH2)nCs cycloalkenyl, -
(CH2)m aryl, -(CHp)m arylCy.p; alkyl, -«(CHy)m arylCs.1p alkenyl, (CHy)p arylCo.1
alkynyl and -(CH,)m heterocyclyl; and when R, is -CHyR3, or -C(=Y)R3, R; may
also be selected from -S-Rs and -O-Rs; m is 0-6; Ry is hydrogen or C . alkyl; Rsis
Ci.6 alkyl, Cy.6 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.

22. A compound according to any one of claims 1 to 20 where R, is —CH,-R3, wherein
R; is —(CHp)m optionally substituted aryl or —(CH,), optionally substituted
heterocyclyl and m is 0 to 3.



10 CH2R3, or -C(=Y)R3, R3 may al so be selected from

-S-R5 and -O-R5i mis 0-6; R4 is hydrogen or Cl1 6
w@bkdogh370R6 is Cl1_6 al kyl, C2_6 al kenyl, C2_6 ap&yAybLq07/001429

C3_7 cycloal kyl, C4_7 cycl oal kenyl, benzyl, aryl or

heterocyclyl; wis O, 1 or 2, and the al kyl, alkenyl,

al kynyl, cycl oal kyl, cycl oal kenyl, aryl and

heterocyclyl groups are opti%8nally substituted; 15 X

and Y are independently selected fromO, S and NRG,

where R6 is independently selected from hydrogen,

| ower al kyl, hydroxy and | ower al koxy; A together wth

the atoms to which_ it is attached, fornms an optionall )
235 ubdt i $qmRand paecerdingt 1 Fngne BoL algigst HertOV\EQ hwhee Ry is —

at og— ' h a9 d, n qpti ly ..
subsretii mrgg{]ﬁgkﬁé’r g%ycl@c%?ﬁ%ﬂ%év ?Jr}]lgfeﬁ ont 5gt 0 (gﬂlr%‘}"h goptlonally
at ossbstizuted 21 br @3 95 eptisnalyhiubstitetet] hetenddynlyl,gnasip tof3, Y is O
fronhggg.tﬁ tFree g%,ns in length, and at |east one

phaf ot P AT ACPept abl e adj uvant, carrier or

di luent. 36. A pharnaceutical conposition according to

claim 35 further conprising one or 30 nore anti-viral
243 ct iA semppewidezacenlifg enany oag of elaiRe sipioGtnveiet: By iagCON(R)R,

Yo SUGRLARIOH FCTLAERRY) GO SRl TS, ooty

Rl NutZitutéd kaeioulydahdm Moasei n: Rl is selected from
Cl1_12 al kyl, C2_12 al kenyl, C2.12 al kynyl, -(CH2)"C3_7
cycloal kyl, 10 -(CH2)"C4_7 cycl oal kenyl , - "

(CH2)
aryla oz ) : -CH2) ¢ Ayl G221 25 s s
25T ks PO kAR 3 B0 oL el Ol et o b5 C-VRs
het evherope | Ylis @ 615 SO-Fs and(CHp)d aptionally sabktétoell, aryl or <(CHy)m
al kynyl , .cyc] oal kyl, cycl oal ken ryl and
het 8P%%%V)§P{’SSV‘HE%batS¥°@WIO%ﬂIBh bfc&/gsubst ituted; 15 R2
is selected fromH, 0, -CH2R3, -C(=Y)R3, -C(=Y)OR3,
-C(=Y)N(R4)R3, - C(=Y)CH2N(R4) R3, -C(=Y)CH2SR3 and
26. 5( &) wespound eceordidgite ckan &St wikréindis Byuirie emnd R iskd optionally

2;2%%%5"[1%?& £ of 15 l%e%ﬁeredcz mﬁ%gcy%lilc( %Q%}dcyélg,daﬁagp%ﬁzy substituted 9 or

10 membered bicyclic heterocycle or an optionally substituted aryl group.

27. A compound according to any one of claims 1 to 20, wherein Ry is ~CH,R3, -

C(=0)R3, -C(=0)N(R4)R5 or —SO,R¢; where

a. Rj is optionally substituted alkyl where the substituents are independently
selected from —COOH, -SCH,CONHaryl, -NHSO,aryl, heteroaryl and
aryl, each optionally independently substituted with halo or alkoxy;
optionally substituted phenyl where the substituents are independently
selected from halo; optionally substituted 5- or 6-membered heteroaryl
where the subsituents are independently selected from halo, alkyl,
haloalkyl, cycloalkyl, aryl, heteroaryloxy, and heteroaryl optionally
substituted with alkyl or haloalkyl; or optionally substituted alkenyl where
the substituents are independently selected from heteroaryl;

b. Rsis H;

c. Rs is cycloalkyl, heteroaralkyl, alkyl or aralkyl; and
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-(CH2)nC4_7 cycl oal kenyl, -(CH2)maryl, -(CH2)m
arylCl 12 alkyl, -(CH2)m aryl C2-12 al kenyl, -(CH2),,,

w@easa270ie al kynyl and - (CH2) m het erocycl yl ; aPdI/wiiznm7/001429

R2 is 20 CH2R3, or -C(=Y)R3, R3 may al so be sel ected
from-S-R5 and -O-R5; mis 0-6; R4 is hydrogen or
ClL 6 alkyl; RS is Cl1L 6 alkyl, C2 6 alkenyl, C2_6

al kynyl , C3_7 cycloal kyl, €447 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
het al.ocy ik hetetsapd. are optional ly substituted; 25 X
and Y are independently selected fromO S and NR6,
where R6 is independently selected from hydrogen,

28l oVe carhiiotind abytidiax Yo amdoneonlaimls Ko 20, W08/ 93 TR, -

PCT/ AU2007/ 001429 -98 A together with the atons to

whi §PR4, sSCEONERSBs of D$‘ﬁ§g6a' Wherst i onal |y substituted
aronati Cc ¢.1:00: B ' t ' .
the;/ga are Ig?’tltg gg%(glc? ﬁy%g%ﬁlsmgélm\%w’o% 1(31&@5%11@}31%%%1%3 stituents
het er ocy cre mdepengelndyseieptdd foom5-QQOR, +SCH, CONIHE,4-and D

represents a_ bival ent |inkin roup of fraomone to,
three at eﬁhﬂxﬂg’ﬁﬁi’]}h,‘&%%‘ggg%ﬁ n_é’&tHYFlé_Y]é‘f‘Y’abenleovaOIYL
medi camendy{or, e 4tﬂ1ﬁfi‘515f?eﬂgl of 4Eﬁ%\{h&&f(pﬁgyrlfgcgfﬁonalﬁg?ubstituted

38. Use accofding'to claim 7 wherein cane
furt her qbwpylivgese thesubstituatsare amtependently seletteds fsm methoxy, F

sel ected fr.om Virazol e, E i .Gam and S is. ,39. Use
accor di ng™f gﬁpt?peﬂ%a@}? S‘B’Pﬁg\%% tﬁagg@? & “%ig]: g‘l‘r?'le higykiseazolyl,
human RSVsothidzol$l) 1,2/8-iR4diad1AS ot gye@doly GviRrd3RY subsituents are
infection in a subject in need thereof, includi ngBt he

step of d&@ﬁPﬁP‘é@tnélb’JiSﬁ]QC*P@ fiom ayridibpee eydorrendoed CBs, phenyl,
10 L R A P A
yh;

b. R4 is H;

c. Rs is 2-pheneth-1-yl, benzyl, cyclohexyl, 2-furylmethyl, methyl, or 4-
methylbenzyl; and

d. Rg is pyridyl.

29. A compound according to claim 26 wherein R; 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 (all of
which may be optionally substituted).

30. A compound according to claim 1 where R, is ~CORg3, fused ring A is an optionally

substituted phenyl or an optionally substituted pyridyl ring, D is -CR"R™-, R; 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 (all of which may be optionally
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Rl is selected fromCl_12 al kyl, C2_12 al kenyl, C2_12
al kynyl, -(CH2)" C3_7 cycloal kyl, -(CH2)"C4 7

weyeBosdokenyl , -(CH2)" aryl, -(CH2)" arylCl_12r&i/kybqo7/001429

-(CH2)" aryl C2.12 al kenyl, -(CH2)"arylC2_12 al kynyl,

and -(CH2)" heterocyclyl; nis 0-6 and said al kyl, WO

2008/ 037011 PCT/ AU2007/ 001429 -99 al kenyl, al kynyl,
cycl oal kyl , cycl oal kenyl, aryb-and heterocyclyl groups

are optionally substituted; R2 is selected fromH, O,
-CH2R3, -C(=Y)R3, -C(=Y)OR3, -C(=Y)N(R4)R3, - 5

C( =¥pbsitiRde BarfBR - =R G2 568 1106 CEBY, O WRS andREf & oBBier with the
is selected from hydrogen, Cl1 12 al kyl, C2.12

al k&t fo whichpthgy Rigrafiached Tepieyent3 37 4 ycirdammkipbered cycloalkyl ring

ary 08 it SRR b SRR L4 o0l (o)

aryl C2_12 al kynyl and -(CH2) m heterocyclyl; and when

R2 i - CH2R3, .-C(=Y)R3, . I sel ect ed
31 o COm RO HgeSTIIED apd PES of QAT POy PR Boeh or

ClL 6 alkyl; RS is Cl1L 6 alkyl, C2 6 alkenyl, C2_ 6
al kynyl, C3_7 cycloal kyl, C4_7 cycloal kenyl, benzyl,

32ar yIA eymprmdraceqrding|to cleimd Wherdindt; i2 an apiibriakig sabstipited phenyl, X

al keny , ,al k [, . | oa) kyl ., cycl.oal kenyl ryl and .
et & SyAr KR gt Spec oy oo ety T b eiached dime g8 optionatly
and sibsfifi@ed @H@g@ Rel eptidnalls sLB&i@ed hiAMYIQingS BRads NREY,CH,-, D is -
where R6 i s _independently selected fromhydrogen,
| owéthaalarg| R iy dE6R)prtiamellyosubstibrtadossy] ox d@é@m@naﬂw tshbstituted
theh@fe?@cl p which it is attached, forms an optionally
substituted aromatic ring; 20 B-C together with the
atons to which they are attached, forns an optionally
substituted etergiglécl ic ring having from5 to 8. ring i

ntosany 9ng Hletlpins Akiond2ghbeisinring A is an
fro : ms in length. 25 41. A nethod
accgl%{bﬁgﬁ?eg%}{egﬁnﬁé% wherei n the conpound of formnula
la or a pharmaceutically salt thereof is adm nistered

i nation W th

t id bj ect in. . .
Hant 75 SPPRPE A adng oRorBoane i oPad oo SLrRIBEm e A is an

and uiMibediuted p3RiddLringd Met hod according to claim40 or
claim4l wherein the RSV infection is a human RSV
infection and the subject is human. WO 2008/ 037011

35PCT/A%%ZAGQ1%%§l2c%mposition comprising a compound of formula Ia or salt thereof

Formula Ia

wherein;

R, is selected from Cy.;; alkyl, C,.12 alkenyl, Cy.15 alkynyl, -(CH;),Cs.7 cycloalkyl,
-(CH2)nCyq7 cycloalkenyl, -(CHy), aryl, -(CH,), arylCy.iz alkyl, (CH,), arylCs.i»
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- 100 43. A conmpound of forrmula la as defined in
claim37 for use in treating a RSV infection. 5 44. A
w@ eovposiodt sel ected fromthe group consisting oPCT/AD2M7/001429
N~/ FIT VNI NNI / NM O O0O0ON~N\VNN\I/

NO Oo N~N~/\VJOGCi-(~10~ Ca G OO -\

N /

'V N/ NONO\--N a0 ad OO NN NN_NN

COFel/ OO0 O G OON¥-N~ NN NFi NONO
N

36.

alkenyl, -(CHy),arylCs.15 alkynyl, and «(CH,), heterocyclyl; n is 0-6 and said alkyl,
alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aryl and heterocyclyl groups are
optionally substituted;

R; is selected from H, O, -CH;R;, -C(=Y)R3, -C(=Y)OR;, -C(Y)NRR3, -
CEY)CHoN(R4R3, -C(=Y)CH,SR; and -S(O)wRs, where Rj is selected from
hydrogen, Ci.1» alkyl, Ci.i alkenyl, C,.p alkynyl, -(CH)nCs; cycloalkyl,
-(CH)mCy7 cycloalkenyl, -(CHy)n aryl, -(CHz)y arylCi.pa alkyl, -(CHy),, arylCa.in
alkenyl, -(CHa)y, arylCs.2 alkynyl and -(CHp), heterocyclyl; and when R, is -
CH;R3, or -C(=Y)R3,R; may also be selected from -S-R5 and -O-Rs; m is 0-6; Ry is
hydrogen or Ci.¢ alkyl; Rsis Cy.¢ alkyl, Ca alkenyl, C,. alkynyl, Cs.7 cycloalkyl,
Cy47 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 NR, where R 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; and

D represents a bivalent linking group of from one to three atoms in length,

and at least one pharmaceutically acceptable adjuvant, carrier or diluent.

A pharmaceutical composition according to claim 35 further comprising one or

more anti-viral actives, selected from Virazole, RespiGam and Synagis.
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37.

-97-

Use of a compound of formula Ia or salt thereof

Formula Ia

wherein;

R; is selected from Cy.p3 alkyl, Cy.15 alkenyl, Cy.1; alkynyl, -(CH,),Cs_7 cycloalkyl,
-(CH)nCs7 cycloalkenyl, -(CHy), aryl, -(CHa), arylCy.jz alkyl, -(CHy), arylCs.p
alkenyl, -(CHy)yarylCs.1» alkynyl, and —(CH,), heterocyclyl; n is 0-6 and said alkyl,
alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aryl and heterocyclyl groups are
optionally substituted;

R is selected from H, O, -CH;R;, -C(=Y)R3, -C(=Y)OR3, -C(=Y)N(R4)R3, -
CEY)CHN(RHR;3, -C(=Y)CH2SR; and -S(O)yRs, where Rj is selected from
hydrogen, Ciiz alkyl, C,ip alkenyl, Cpy alkynyl, -(CH)nCsz cycloalkyl,
~(CH2)mCy.7 cycloalkenyl, -(CHz)m aryl, ~(CHy)m arylCy.yp alkyl, -(CHy)p arylCa.1n
alkenyl, -(CHy)m arylCy.12 alkynyl and -(CHp)y, heterocyclyl; and when R, is -
CHaR3, or -C(=Y)R3, R3 may also be selected from -S-Rs and -O-Rs; m is 0-6; R4 is
hydrogen or Cy.4 alkyl; Rs is Cy.¢ alkyl, Ca.6 alkenyl, C,.¢ alkynyl, Cs7 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 Ry is independently
selected from hydrogen, lower alkyl, hydroxy and lower alkoxy;



OO0 N~NO G G Cc 00 NO-NOC Ca c 0CHs3
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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

5 substituted heterocyclic ring having from 5 to 8 ring atoms; and
D represents a bivalent linking group of from one to three atoms in length,

in the manufacture of a medicament for the treatment of RSV infections.

10

38.  Use according to claim 37 wherein the medicament further comprises one or more

anti-viral actives selected from Virazole, RespiGam and Synagis.

39.  Use according to claim 37 or claim 38 for the treatment of human RSV.
15
40. A method of treating a RSV infection in a subject in need thereof, including the
step of administering to said subject a compound of formula Ia or a

pharmaceutically salt thereof,

20 Ri Ry
Formula Ia

wherein:

25
R, is selected from Cy.;; alkyl, Cs.1» alkenyl, C,.12 alkynyl, -(CH)nCs.7 cycloalkyl,
~(CH2)nCs7 cycloalkenyl, -(CHp), aryl, -(CHa), arylCy.y; alkyl, -(CHa), arylCa.i
alkenyl, -(CHa)narylC,.12 alkynyl, and —(CHy), heterocyclyl; n is 0-6 and said alkyl,
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42.

S ONN'CH3 N -NO/ a0 C 0 ONHCFFF/ NN
CHS N N709, d C 0O Ol .. N-\> HCN~S 0O O

w@Hos@s701Cl 0 O N-// OH3C C Cl O \ 0 ClPCTZAULD07/001429
Cl dcoN O N1/ NC OCH3 ONNS Od

alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aryl and heterocyclyl groups are
optionally substituted;

R, is selected from H, O, -CHzR;, -C(=Y)R3, -C(=Y)OR3, -C(=Y)N(R4R3, -
C(=Y)CH,N(RR;, -C(=Y)CH,SR; and -S(O)wRs, where R; is selected from
hydrogen, Ci.;p alkyl, Cp.ip alkenyl, C,.j» alkynyl, -(CH)mCs7  cycloalkyl,
~(CH)Ca.7 cycloalkenyl, -(CHp)m aryl, -(CHz)m arylCi.1z alkyl, -(CHp)m arylCo.i2
alkenyl, -(CHa)m arylCs.1; alkynyl and ~(CH,)n heterocyclyl; and when R; is -
CH,R3, 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 Ci.¢ alkyl, Ca¢ alkenyl, Co alkynyl, C3 cycloalkyl,
Cs.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;

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; and

D represents a bivalent linking group of from one to three atoms in length.

A method according to claim 40 wherein the compound of formula Ja or a
pharmaceutically salt thereof is administered to said subject in combination with

one or more anti-viral actives selected from Virazole, RespiGam and Synagis.

A method according to claim 40 or claim 41 wherein the RSV infection is a human

RSV infection and the subject is human.
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43. A compound of formula Ia as defined in claim 37 for use in treating a RSV

infection.

44, A compound selected from the group consisting of:
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