WD 2008/ 037011PCT/ AU2007/ 001429 - 1 - POLYCYCLI C AGENTS FOR THE TREATMENT
OF RESPI RATORY SYNCYTI AL VIRUS I NFECTIONS 5 Field of the invention The
present iwoents/osminel ates to antiviral conpounds, et ho#sTiaarod7e1429
preparatiqn and conpositions containing them and the use of the conpounds
and conposition in the treatnment of viral infections. In particular, the
invention relates to the use of conpounds 10 of formula | for the
prevention and/or treatment of respiratory syncytial virus infection and

di sease. Background Art 15 Respiratory syncytial virus (RSV) is the |eading
cause of acute upper and |ower respiratory tract infection in adults, young
chil dren and poiat$CLEEAGRYTS FORRTHESTRIEBATNENBOFRESRIRATORKe western
wor |l d approxi mately 95% of _all childre jnfected with RSV by the
age of two and 100% of chi$‘6N@ﬁ(mé@eV)§gé§ﬁ§%€§§ﬁq%y the time they reach
adul t hood (see Black, C. P., 2003, Resp. Care 48:209-31 for a recent review
of the 20 biol ogy and nmanagenent of RSV). In nost cases the RSV infections
will only cause mnor upper respiratory illness with synptons resenbling
that of the commpn col d. However, severe infection with the virus my
result ihe BHINYERUGIY or pneunpni a which nay 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 25 prematuyrely
or have Zhppmsentiisvéntipnl nelpsdiosatisiwalasoanneunfiyymetheds ©r thely greparafipe@pflon and

conplications..These i.nfeciions_ar.e res i r t 0 .

hospi t al $YBRISHIRDS {GoPtaygE at%‘?lPt mbcf(t)l?‘uecﬁlseoﬁﬂ}? % Qéélﬁ%g ]%gg/o%glfl ‘%(@%is/%t%h 2 atthieons
for pedi gbdtinenPoeHRIhRcticlsNAR paltiRulaiihe énveatipondsatet o BRBVise of eampoundss not
protective, RSV infections reoccur throughout, adulthood. In argul ts and

ol det0 chpf frmnla IHsxthieprasentionaniier traReni S8 sesPHAOE WCKIa] YIS THeCYOBAN at or y
i nfecti o?f et racheobronchitis, and otitis nedia. However, RSV in the

i nstitutfonarized el derly can be nore serious and is characterized by
severe pneunoni a and

Background Art

15 Respiratory syncytial virus (RSV) is the leading cause of acute upper and lower
respiratory tract infection in adults, young children and infants. Serological evidence
indicates that in the western world approximately 95% of all children have been infected
with RSV by the age of two and 100% of children have been exposed by the time they
reach adulthood (see Black, C.P., 2003, Resp. Care 48:209-31 for a recent review of the

20 biology and management of RSV). In most cases the RSV infections will only cause
minor upper 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

25  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

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

institutionalized elderly can be more serious and is characterized by severe pneumonia and



WO 2008/ 037011PCT/ AU2007/ 001429 - 2 - nortality rates of up to 20 and 78%
respectively. Adults with a previous history of heart or |lung conditions
are at a Wogbogda3zkif or RSV infection. The infection hasPoeauzbivikeddt o
exacerbation of patients with chronic obstructive pul nonary di sease.
Significant nortality has been observed in immunoconprom sed patients,
particul arly those undergoing bone 5 marrow transpl antation. (Evans, A S.,
eds., 1989, Viral Infections of Hunmans?2 “Epi dem ol ogy and Control, 3rd ed.,
Pl enum Medi cal Book, New York at pages 525-544; Falsey, AR, 1991, | nf ect.
Control Hosp. Epi deniol . 12:602- 608; and Garvie et al., 1980 Br. Med. J.
281: 1253 mbsfatty faes tof uptio a0 .and 788 reshbetivelyneAdEs268h 28)3:¢v10ﬂ_ﬂu§t€ky ofSheartrenber

of the order Mongnegaviral es, which ts of _the _non- d, negative
strand RRpluagreadiions, ateat q:@,ghqs@@pﬁ.%&s PRi Tt nfegiion :ﬁr% ﬁak%‘ﬁ

Fi loviri Wﬁ?sn\% MsBRch R PERARRY dReaddRSMhifiinBmdRARgT Of
t he Pneugng&etﬂég&égft 0 Héggﬂoglﬂt ans‘l I §/ Prieut 8OVI ri r?aae W F’ll n the F:g‘% |y
Par at nyxhus beahashseBad dd immuenenpons sl mmten@emrt;cwlarly dngsgrindergoingebone
structural proteins

( Muf son &t a‘tranSpl\?nR V’Pll S(Ev’(‘:”l?%?skﬁ%eg@f 2%@5&) lalh 15’1% Oolr#%erog gintaﬁe

Pnewnovi 'ngdeﬁﬁd%é 'aﬁ&béﬁ&ot@%&?sm%ﬂ@ﬁ Médlm\Bdw ReW YBRSM) pagey 525 5REV
(ORSV) and pneundnia virus of mce am)%st ot hers. The sub-famly

Pneut noviFalsepeA. Rl nfesticlSontrpd Hj@h@lmwb ifiPBva08; andviase et dPRY t he
tl t t t
(v B Rk 28028512 EE M8l of TR0, BRLRAGER MR ADTet Doy 1

respiratory synptons to severe |ower respiratory di sease such as

bronchiolitis and pneunpnia (van den Hoo B.et al % 01, Nat. ¥§%H

7 7180725V pepawarbry Sribe e ﬁsaMP’é?ﬂegﬁ‘dffaFSathB?P sopsiite QT threhomssgpmy 15%
respi r@g@fv% L C svﬂ'tﬁeél %Hnﬂlecﬁ?ﬂiﬂlfeg an%XQ@wﬁH&J ' kh@lﬁi@b#mb@ PV

|nfect|on van ogen I nf ect

188: 157 1-Filvitdae. hI\K’WVl of himansaégeo dtettrmed RSP or HIBEY) aommlbsr pethea in

hi l d den Hoo 04, Pedi
23: 525. SABFImPY R REShbP P E9p R Betecu RN Py Qelgpiboviridae

Ser oposi HNE) b @eﬂyﬁe\énménﬁgﬁug Vaﬁeﬂfé)ngﬁmtstra&t{lral 8 £Htdih 6l R B idclgaiel iand
ol der were seropositive (van den Hoo et al i rol 2;@295 119- 132) WO

2008/1637 0wt RaTgraups2 6GRAdD Mafon, M. et 4 nJ Adetl. Mitoh @621 1H hoREher @enhe

descri bed 0 Fam characteristics_inc I d &L i ni ng
one or m?rfatgﬁ i ﬂ%’ﬁﬂﬁl{’éyﬁe%%eg’icg ©COnSF dé?égld£¥%ggeea%§gc e %?‘h ngr\,a
attachmenbravg end Iphe@inohize viest o ehice @VINMIY dusorpensithies.ed The swsfanity a
process by which the viral envel ope fuses with the H‘orane of the hP

cel | . Fudinsumevirinas elsoemelisies hergems Klefapnenaniise eWhichesntainy JotrGPely can
al so res t f¥hHown as syncytia
in sone ggésngggd%’ﬂ&% (Ssr{%&lh%(%@éaté&}?@d%dgﬁne%ée}%ﬁlt 0 %lrﬁ yﬂé\g%rgt ei n nedi at ed
and 29 a feature shared W|th di verse envel oped Vi ruses |n ot her taxonom c

groups. In the case of the, Paranyxoviftidae, Vviruses of ner
char act erhM?Yc?&P%? respHRLY il g‘ ’r’i‘g PR Sy d\(; hre(spﬁraw @ngﬁtg _3? ggyere
membr aner%g%li) Wﬂééa@e ﬁmﬁ%\f HrbifcBIRE adpabifonia (Ve derelospenl Badilag, sone

success ieved in the area of prevention for infants at_high
ri sk of s’éhOilest de/e?' 71251 Adepeyding au thedhagieaiswpukition gamplefdtween werd as a

reductio i,cul ar, ther re t M .

{her ap ool b cvitiRey Bret e Hhivghts CEUAFR rinited FRIMRGUP SV Rikien | o
(RSV515 (ivanu&odb I BN ef &1L, 20080 Bisfecta DO 188097 -257 BeBRIPGaITEMo eamtlated

pal i vi zumab ;SYNA . RSV-1QV (Respi Gam Massachusetts Public Hﬁlilafle

Bi ol ogi cawith 4B de éﬂ%ﬂi’fe@lt\tﬁrme%m aidsen (vee, deadiqazepsthily 2 OWD)PG\%%%r Ensed
by the FaQd d S i

severe R Igmr%rg#eg%zﬁ g% c%eyﬁ% @%@@ﬂéi gse%?eﬂ?{ttyc} %’? lﬁaq%“g;ee%&t%dirsgﬁe%ﬂnger
than 24 mNPHshvade?, G abiost dii intlividuabf 5 peaes endroRBr bierd sertifositeel(san den
gestati on% In June 1998, the Food and Drug Administration |licensed

pal ivizu %og(emmwﬁelogt;&%ﬂé%éa}g, MD) for administration as a nonthly

i nt r@gyscul ar injection for the prevention of serious respiratory disease
caused by RSV in infants and children with a history of pretermbirth (535
weeks' gestation) or CLD. 25The only drug currently approved for the
treatnment of severe RSV is the antiviral nedication, Virazole, also known
as Ribavirin currently licensed for therapy of RSV pneunonia and
bronchiolitis (Hall et al, 1983, N. Engl. J. Med., 308: 1443 ; Hall et al.,
1985, JAMA, 254:3047. This agent has a broad spectrumantiviral with
virustatic effects, and acts by inhibiting RSV replication. Unfortunately,
the agent is tOXIC SO that 30admi ni stration of the agent is confl ned to a
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5 treatment of RSV infection. Summary of the Invention This i nvention
provi des conpounds useful for the prevention and/or treatnent of RSV

10i nf ect iwo 2a08th3ditsease, of formula | and salts thereof PCEaUINT2014295
wherein: 121 is selected from Cl-12 al kyl, C2-12 al kenyl, C2-12 al kynyl,
-(CH2) 11C3_7 cycl oakl, -(CH2)"C44 cycl oal kenyl, -(CH2)n aryl, -(CH2),,
arylCl-12 al kyl, -(CH2),, arylC242 al kenyl, - 20(CH2),,arylC2.12 al kynyl,
and -(CH2),, heterocyclyl; nis 0-6 and-sai d al kyl, al kenyl, al kynyl,
cycl oal kyl, cycloal kenyl, aryl and heterocyclyl groups are optionally
substltuted R2 is sel ected fromH 0, -CH2R3, -C(Y)R3, -C(Y)OR3,

CI( =Y) N((j H]flécmtl%n ‘EjoG(ne\g}:ﬂﬂﬁzéglfdﬁﬁJ)rq ﬁdesrﬁbeﬂé%vlﬂ%nlz %Edlara(tﬁ)s%i ;mﬂmlel A ﬁpla is

sel ecte rom rogen a a a

-(CH2) . Cgtw Qgﬁcqyogaqlwyg ong (mgrecg{yqopé?,tanos(ﬂeﬁlgﬁypnsﬁ%@_@c%eré}s%maté/c{] é@_&)

ary 1C1_12uahlnehy arrd%r@ of th@%%tfc’eanEﬁ&%f‘sné'dnmde{e@"d@)reqy)@ra' beRedbplaeny! and

-(CH2) m eterocyc when R2 is - may al so be
sel ect edtlfer\oml eﬁfekﬁaeefusbs-vmhfﬁr,e merhkrage 6f thRJlosts:eHdeﬂlsige @fmfe@@d sellssl \Rl,ﬂll R5
is Cl 6 al k WO 2008/ PCT/.A1J2007/,001429 . 6
Al kyry 1, e pinglr M TIEOO S, SIS BAFKENYF TOBUOgRT fhrg PRI sllscT i

wis 0, ﬁn %5 FRStahR Sy kased! KeRY Fusicl bwayds 13066131l3@ét1 kylbe gyspesttikenyl ,

aryl and heterocyclyl Proups are optionally substituted; 5 X and Y are

i ndependmdia»;eds ehdds ed eaﬁwsbareé will dUrsse aRvalepepeviruses i eqfbeidBrpRgmIc
sel ected LhaD AL QL e Pl vzr%;g Qe fl e BharBlditita ok ag8t her

orms afi optiona ysu stl uted

aromat i ¢ affidigh gl@c@rbtégﬁ(lﬁ)emwhmbdlhfeen&'mhmetmsmﬂl ch they are attached,
forns an optionally substituted heterocyclic ring having from5 to 8 ring
atomdd D represents a bivalent |inking group of fromone to three atoms in

| engt h, Q}?‘ﬂleoé R‘é'vdl?g%ng%l a.cwﬂggkdﬁb g%mﬁlev‘&cﬂk §J&%e§t}ﬁ§r§eélpadMEV‘éb nh Ehe' S

attached TOrns an unsubstltut ring, is 0, Dis -CHz-
r epr esentrea-ofi2SidAtion fondnfRbtsias hlglnsmﬂksntf sbubmdlowherﬂ,spuatmyetma@@hsesserr@usEIG\ 20

manut act ti;f’%f L R e e e e e A

i nfecti Ofgery ghed B M’u\!&n&Fﬁﬁlsﬁaﬁféﬂ%ehoﬂﬁ%‘ridul@elde tRSVabeEv eyt o
treati ng RSV, n in par |cu ar human RSV, it will be appreciated that

the ifveimimmogabulil sdnttrvenaist ulalson knpwips ag r Respim™®)  citler PALViEERED of
2o PSR, R AR, R ey ond
met apneunRpblattties and MedImmune Inc, Gaithersburg, MD) was licensed by the Food and Drug
Administration in January 1996 for prevention of severe RSV lower respiratory tract
disease in infants and children younger than 24 months with CLD or a history of preterm
20  birth (235 weeks® gestation). In June 1998, the Food and Drug Administration licensed
palivizumab (MedImmune, Gaithersburg, MD) for administration as a monthly
intramuscular injection for the prevention of serious respiratory disease caused by RSV in

infants and children with a history of preterm birth (35 weeks’ gestation) or CLD.

25 The only drug currently approved for the treatment of severe RSV is the antiviral
medication, Virazole, also 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

30  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



WO 2008/ 037011PCT/ A1J2007/ 001429 - 6 - Formula l1la 5 wherein: Rl is
selected from Cl-12 al kyl, C2.12 al kenyl, C242 al kynYl, -(CE12)nC3.7

cycl oal kywo 20q8@32)111C4. . 7 cycl oal kenyl , -(CH2) 11 aryl, PCOMApo07200¥2Q t 2

al kyl, -(CH2)n arylC242 al kenyl, - (CH2).arylC2.12 al kynyl, and -(al2)11
heterocyclyl; nis 0-6 and said al kyl, al kenyl, 10al kynyl, cycl oal kyl,
cycl oal kenyl, aryl and heterocyclyl groups are optionally substituted; 122
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 -S(0)R5, where 1(3 is selected from
hydrogen, Cl1-12 al kyl, C2-12 al kenyl, C2_12 allonyl, -(CH2).C34 cycl oal kyl,
- ( CH2) mGérodeduirsll matdse nytien ddminisiidgrthe apsrt,in -of @A mimingds€ithed Bkelitiopd, of
-(CH2). arylC2_ 12 al kenyl, - (CH2 arylC2 12 al kynyl and - "

het er ocyedripin agydssyatlrctio The @@qg %? %Pumar\r‘?ﬁ%ﬁi%}% ?i@‘ifgsafré“‘g‘l%%g SUjdep ed
from-S- = 0- oy B InShi en abk WizazdidShdss Cl1-5
al kyl , Cgé %@E%ﬁyﬁ%&?gil ﬁ’;‘gﬁ;}?&@&d@h@%?%g| ka% e%‘{aquycl ogl (lggenyl ,
benzyl , mmpinal cdmtosesEy ahg thuswhers i9,a kabnedd, togfied ahaltainkiive aggnk dosthe

al kynyl ,  cycl oal ..cycl oal kenyl, aryl and heterocyclyl groups are
200pt?ongf%§w§h%§%$YﬁW%ﬁme and Y are independently selected from0, S and
NR6, where R6 is independently selected from hydrogen, |ower alkyl, hydroxy
and | ower al koxy; WO 2008/ 037011PCT/ AU2007/ 001429 - 7 - B-C together with
t he at onBummaghptthenwaptigne attached, forns an optionally substituted
heterocyclic ring having from5 to 8 ring atons; D represents a bival ent

l inking group of fromone to three atons in length, 5 in the manufacture of
a medi camaiiatinkedtidnhgropidey eoipoundandein for ét prenéntioh 4A8X6ri tindatroentorSRSY The
invention al so proyides nmet had qf tr%ating a RSV infection in a subject
in nHed ivestiosrandidisepses PhiprHie 1ong 5216% theishf ni st ering a conpound of formul a
la or a lOpharnmaceutically acceptable salt thereof to said subject.

Description of Preferred Enbodi nents As used herein the term
"aromatic" refers to aryl rings or ring systens and aromatic 15heterocyclic
rings or ring systens, as known a t 3‘%[ | or heteroaromatic rings. As
used herein the term"aryl" refers to carlpbocgclic (non-heterocyclic)
aromatic rings or N

Ry \

1 Ro

Formula I
15

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, -
20  (CHp)narylCy.;» alkynyl, and —(CHa), 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,
25  Ci.p alkyl, Cy.15 alkenyl, Cy.qz alkynyl, «(CH2)mCs.7 cycloalkyl, -(CH;)nCy.7 cycloalkenyl,
-(CHy)n aryl, -(CHy)p, arylCu.1z alkyl, -(CHy)y arylCa.z alkenyl, (CHy)n, arylCy.12 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,



ring systenms. The aromatic rings may be nono-, bi-cyclic or tri-cyclic ring
systens. The aromatic rings or ring systens are generally conposed of 5 to
10 car borwatoesen37@Exanpl es 20of suitable aryl groups i nclPaiAt7/001429 NOt
limted to phenyl, biphenyl, naphthyl, tetrahydronaphthyl, and the |ike.
Preferred aryl groups include phenyl, naphthyl, indenyl, azul enyl,

fluorenyl or anthracenyl. 25 The term "heterocyclic" or "heterocyclyl" as
used herein refers to nmono or bicyclicSrings or ring systens that include
one or nore heteroatons selected fromN, S and 0. The rings or ring systens
generally include 1 to 9 carbon atons in addition to the heteroaton(s) and
may be S@Eyéﬁt&ﬁﬁ; CyI;ISi’dlbdlﬁirled4 DEyohsadicanyl, (bel(nzy‘nCdrymmwasmmﬁw@sm,ti a2, The
term 30" pseudoaronatic" refers to a ring m whi ch_is not strictl

ar onat i candthe alpilcHkenylsalkymili gelpabyl, r%ﬁh‘?@ﬁ‘éﬁyld aryband hstgtocyelyberouPLEEr ons
and behagﬁﬁﬂbﬂ @&H&%@r manner to WD 2008/ 037011PCT/ A1J2007/001429 - 8 -
aromatic Tings ronati’c includes pseudoaromatic ring systems, such as
furyl, thi enyI and pyrrol yI ri ngs Exanpl es of 5-nenbered m)nocyclic

heterocycles ipcl ude, fur en y ol. old nyl,
pyrrobi dfnghd Yoy &%ﬂpen%/?%gbj L68T |ff°fg ﬁcgué‘i‘%ﬁ @Yea#d 1§dé33yen5ently
oxadi aZOLéd{:&éd FBin k«a((]éen oS a9, Ky drokyihAZ B allio9t hi azol yi . pyrazol yl ,
pyrazoliny pyraz inyl, imdazolyl, imdazoli nyT , tri azol yl (i ncluding

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

L3 5l e AT S50 R, R TIRARHSYS BLSR0IhAT:

pi peridi gyb, 1,4-dioxanyl, norpholinyl, 1,4-dithianyl, thionorpholinyl,

pi per azi ny 1, 3, 5- trlthlanyl and tr|a2|nyl The heterocycles may be
optléﬁally substltuted with a broad range of substituents, and preferably
with CL_ I 6. Y, Y,
v LBl o R L G 10, B SRY badia S Uiy Y.
The het eh@@mbfehmﬁyghfmﬁglﬁedlStm&rin@mbmsycl ic ring such as phenyl,

napht hyl , indenyl, azulenyl, fluorenyl, and anthracenyl. Exanples of 8, 9
and 10- nenbered bicyclic heterocycl es include 1H thieno[2, 3- c]pyrazolyl,
t hi eno[ qureplécs tyhbn}aﬁlgﬁll?ﬂ( toph on@@l%&fe%(ﬁﬂé’in’lexbgﬂzm hienyl, 20
benzoxazo nzot hi azo ]In 2| soxazol yl, benzi sot hi azol yl,
benzﬂﬁidazolyl |ndazonI |squ|noI|nyI qU|noI|nyI qU|noxaI|nyI

uri di nyl urln C|nn yI t hal.a q innI i I| I

benzotr i &Egrﬂww g ;&nﬁg,e fé”flhﬂﬁ}?ygt oK % 1%i ﬂel.g aghed ﬁ&?‘era{%ycl es

nmay be ophiRhked ﬁﬁaﬁﬂlrm%]e;d,is f@rpexami,e B hregﬁeiﬁm kgH,CBh-s @bl OXy is

C2_6al kenyl , C2. 6al k al 0, hydr oxy, nercapto, trifluoronethyl, am no,

cyano 25@n5uh§h@1t®rp1mn(/ the@ém@pyt mno. In an enbodi ment the heterocyclic

radical s include (optionally substituted) isoxazoles, isothiazoles,

1, 3, 4- oxadi azol es, 1, 3,4-thiadi azoles, 1, 2, 4-oxadi azol es,

1, 2, 40t hiTa@iiavaties alox@ooides thet ise af @bﬁpoumisr bl thedr, safty,rindbe imaesfacture of

pyrim di nes, pyrazines, 1,2,4-triazines, m Otri azi nes, benzoxazol es,

benzot hi axsliesientsdis thegpravesiien ancg%ti‘?aé%?%og wleqiongo) i nes and

gui noxal i nes. These heterocycles can be optionally substituted with, by

exanpl e, i
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
25  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

30 thereof



WO 2008/ 037011PCT/ A1J2007/ 001429 - 9 -6al kyl, G ..6al koxy, C2-6al kenyl,
C2_6al kynyl, hal o, hydroxy, nercapto, trifluoronethyl, am no, cyano or nono

or di (G .\sal2kes/37@m no In a fiu-ther enbodi ment thePhetrmanocyolize
radicals include fitryl, thienyl, pyridyl, oxazolyl, 5thiazolyl, pyrazolyl,
figazanyl, isoxazolyl, isothiazolyl, 1,2,3-triazolyl, 1,3,4-triazolyl,

1,2,3-thiadiazolyl, 1,3, 4-thi adi azolyl, pyridazinyl, pyrimdinyl,
benzo[ h] furanyl, benzo[ b]thi ophenyl ané'benzoisoxazolyl. Exanpl es of

unsat urated 5-nenbered heterocyclic rings include oxazole, thiazole, 10
irni dazole, 1,2,3-triazole, isoxazole, isothiazole, pyrazole, furan,

t hi ophene and pyrrole. Exanples of unsaturated 6-nenbered heterocyclic
rings include pyridine, pyrimdin zi e, pyridazine and
1,2,4-triazine. In an enbodi ment 4 he |het odycllc ring is an aromatic

ring. Heteroaryl and 15 heteroaronat] \ised herein to refer to this
subset of heterocyclic rings. Fbteroar gs i nclude furyl, thienyl,
pyridyl, pyrrolyl, oxazolyl, thiazolyl, |n1 zolyl, pyrazolyl, isoxazolyl,
i sot hiazolyl, 1,2, 3-oxadiazolyl, 1,2, 4-oxadiazolyl, 1,2, 4-oxadiazol -5-o0ne,
1,2,3-triazolyl, 1,3,4-thiadiazo|y| pyrlda2|nyl pyri mdinyl, pyrazinyl,
1,3,5-triazinyl, 111 thieno[2,3-c]p§@ , thleno[2,3-b]furyl,

i ndol i zi nyl, indolyl, isoindolyl, 3H—|ndonI, 20i ndol i nyl , benzo[ b] furanyl,
benzo[ b] t hi ophenyl, 114-indazolyl, benzim dazolyl, tetrazolyl, uridinyl,
and cytosyhawin: | n a further enbodi nent the heteroaryl or heteroaromatic is
sel ected fromisoxazolyl, oxazolyl, imdazolyl, thiazolyl, thiadiazolyl,

i sothiazolyl, furazanyl, triazolyl, pyridyl, 25pyrimdinyl, furyl,

pyrazol ylp y i 84 B 1] SN R0, Wity u@“crj ARYRYLOACARIC,G Eeggicguch as

benzfuran | enzot hi ophenyl and behzoi soxaz I’n” ahot her enbodi nent

t he het er@H0)iCGa cryc]loglknesyla (ﬁ?@h)myinﬁﬁh)nraryi@l malb)z‘lt € HpomyiChe: gkenp. -
t f lid |
byrro | niSE el by DA Mo bTbPazob B sefy RO MBS

tetrapydr ﬁ&h&ﬁ@yel@éﬂﬁglobydléalkéln 1G%aheterck gpgmpmer@noﬁmmebﬁmedand

t hi onor phol’i he 008/ 037011PCT/ A1J200 1429 - 10 - The heterocyclic
ring containing the |linker group B-C nay be sel ected fromthe above
descri bed, heterocyc] i ri S pro ng ee he t of
cont ai ni Ny 4t T’Zea%etd t ??r o(gen&a ﬁ?hk Xcl tﬁegﬁafr{%irrag CTi n Syst ens.

5 Unl ess qt=NeCHh ISR RS, i- (L‘QdY)Ct}mz(Sm enh -S(ID)‘WR@,nwhém Ry bysteldetedefiidm dyydusged,
herei n neans that a group i ncl ude_one_or ﬂ@bg%i nts tﬁﬁ 0 not
reduce tKa-1bpdh fg- 1aélﬂ<f~‘%1t §32 @fauﬂﬁ’é’ cripouta @f 1(G& i gyeigalkemyls o e

| nst Ei@cesgéﬁf) ﬁi#? -fgrgflté’)e&”afrgf@y gf g{gﬁﬁzagryﬁ@z 1h ARUAYE - {m%‘ii 2108, 2 aliyag] ot her

propertie be Substitu one or
nor e subsintt-(GH)s hsereythid mmmd{me{@izmlmﬁ-(%ﬁ@& Reamagy @lsq(bmwlecttdz 6

B0°15) p’ rieterotyeng o TEm iy extighr ot s MR BRRTCY ) S5 MBell) o

-OR, -0- m ﬁg‘ﬁ&: WNER; 1 or 2,
- C(0) NR é%z")“%\’(n% s Cﬁgr()ﬁw?)d” % Q&lke g s o S NR R' yol?!lileon >

- NRC@?' and(tXle:NRyNRllﬁhyl atklynm?cyclqakqumu}qqml R'ryl mw@d}qp@rppyclyl groups are
=NRL,NR R', -C(=NR )SR', -NRC(=NCN) SR', - CONRSC2R ,
:MR%@"“@@(%‘%& @gOZNR‘ R', - sozNRCOR _08(0)2R, -PQ(OR)2 and - NO;

where pis 0-6, t is 0-2, Zis an N—Ilnked am no acid selected fromthe
group consisting of alanlne

aspar aqi aspartic ac | utam c
gl ut ani neX asdy¥i #re, indensadentiyc seleter nhtq -8t JRs.cW g@?d& 13 e %ﬁ anoi ¢
acid, and e ted from hydrogen, lower alkyl, hydroxy and lower alkoxy;

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

ring;



20 i m nodi acetic acid, Z being |inked through a nitrogen atom of said
N-linked amno acid to the carbon atom and each RR R and R' is

i ndependewol2gosasr@aet ed fromH, Cl1.6 al kyl, C2-6 al kenyl PCCAU2607ai0kszny | |
C3.7 cycloal kyl, C4.7 cycl oal kenyl, aryl, heterocyclyl, Cl-6 al kylaryl and
Cl..6 al kyl heterocyclyl, wherein the al kyl, al kenyl, alkynyl, cycloal kyl,
cycl oal kenyl, aryl, heterocyclyl, Cl..6 alkylaryl or Cl-6

al kyl heterocyclyl, may be optionally sdébstituted 25 with one to six of sane
or different selected from hal ogen, hydroxy, |ower alkyl, |ower alkoxy,
-C2H, CF3, CN, phenyl, NH2 and -NO2; or when R and R' are attached to the
same ni t BaQQesgadlicd With HiRyatomy to idde they avé hfachbd; fatmimah optibmaily substytude
attached, forma 5 to 7 nenbered nitrogen contai ning heterocyclic ring. W
2008/ 037 batePeTylKEIEIGY 0TI S 18 REA@DEo0 six of the same or different

hal ogen atons, hydroxy, |ower alkyl, |ower alkoxy, halo-Cl-6 alkyl

(i ncluding -CF3), phenyl, benzyl, -CN, -C(=0)-C _6 al kyl, nercapto, -NH2,
nono or Direpresets a iviieh) limdng groop of NG orfl to thret atonwrintlength,t r ogen cont ai ni ng
het erocyclic rings, unless otherw se defined optionally substituted

i ncl wles pyridiniumsalts and the N-oxide formof suitable ring nitrogens.
In rel at irplge?q%nﬂgaﬁﬁé B BhcQiceRERORY Hel fev@inti e hiftl/SEty St EntCTRID fifsctions| ess
ot herwi se defined such conpounds may al so be optionally substituted with
one or two =0 groups, 10instead of or in addition to the above descri bed

optional .substit.uents. Ex | es .of ,optional t.] i . gens,
e 4 AT Re TS BB bV A iRy 9P el AV ki, S oS RIS

- OH, phemérsof; NEQudmbHHe 4stéd kofl ,adndiiClbridg 2a  edahpourel ceptform@d. b or a

al kyl carbonyl and Cl1-4 al koxycar bonfyl . .15 As used herein the term"Cl_12
al kyl® r pharmacewically agoghtablersalt thaseofiip spdiseedat ur at ed hydr ocar bon group
having from1l to 12 carbon atons. Exanples of such al kyl groups include
nmet hyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl or

t er t - but WescriytivnlofPrefertédl Embadikknts or "I ower al kyl" refers to such groups
having from1l to 6 carbon 20 atons. As used herein the term"C3_2

cycloal kyl" refers to non-aromatic, saturated cyclic groups having from3
to 7 car bQn,ahofRein BX&NRLESaioRfahidd e fedClooRS N kits &R dirpy SysWiBX ¥hd azdmiicused
herein the term "al koxy” refers to a straight or branched al kyl .group
coval #nt hytetryelic xings anming systakages kaawntal deteeqarmg or etegragpmatigringtnd " | ower

al koxy" refer to such groups containing fromone to six carbon atons, such
as net hoxy, ethoxy, propoxy, isopropoxy, butoxy, t-butoxy and the like. WD
2008/ 037QLLREd /hAded? QR 1B 1419 refdrd to cdBoéydtie (ibn-hetetaegtelid! drythatic rings or
1-nmet hyl vinyl, butenyl, iso-butenyl, 1, 3-butadienyl, 3-nethyl-2- butenyl,
1, 3- but adingrsystems. Thp erematicaings may. bremenery bi-cychy ok dipyclicsupg Rusippps. hes.
hexadi eny| 4~ i - [ : i he
torm o4 o LR e W e yopially ORERLGR Y0 10 Salfn 456, IR 0°
carboo atognsuiabd heVigrgumnenchidenbue acowbt dimigdom fhenyls. bipkenyh| eaphitind) ude
cycl opent e%ly, 1- et hyl - c¥cl,ﬁpent enyl, cycl ohexenyl, 1, 3-cyclopentadi enyl,
1, 3- cycligrdydunaphihylags the kikey c| ohexadi enyl . 10As used herein the term
"C2.12 al kynyl" refers to C2-.12 straight or branched non-cyclic

hydr ocar bon containing one or nore triple bonds, for instance, one or two
triple bdesrredxanypl goupncingbide 2 phengyby maphthpd ndepyl, 3amdenyhy |fluorwl ¢ e m
"aryl Cl.‘lé}ral kyl" refers to carbocyclic aromatic rings or ring systens as
15 previ &t S‘Feaéscri bed and substituted by a Cl-12 al kyl group, also as
prevbeusly described. Likewise the terns "aryl C2_12 al kenyl" and "aryl
C2_11 alkynyl" refer to carbocyclic aromatic rings or ring systens as
previ ous|hhedese 'hasergcralie” subbeteiogydnl” 1gy usedcherein igfees i mogp 06%’1_%"7 15 FREhy |
group, as_previaqusl SEri i I | 5 kenyl or
a1 kyny1 g BnE P SRRCARR or Sl BReflkin oot BOS 2100, ThensEy
group i s gi9ingQRtteMs gkharaldybetideut tod. carboreatoink én addition ionthn thetehmtah sy hnd

al kenyl or al kynyl group is optionally suhstituted. ILn a furth enbodi nent
t he substmasudst S@tgragféib SEPEHT YD AT hATCBHER, gn@ﬂélng NPECRAOAIOBARL)- . 1o

30 "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



25 COOR, or -CONRR'. R, R and R' may be independently selected from

hydr ogen or | ower alkyl. As used herein the term"halo" or "hal ogen" refers
to fluorowochésaBmiibronmo and i odo groups. WO 2008/ 0370PLPAT 2680027/ 001429
- 13 - As used herein a "halo alkyl" group has one or nore of the hydrogen
atons on an al kyl group replaced with hal ogens. An exanpl e includes -CF3.

I n an enbodi nent conpounds of the invention include those conpounds where A
is ab bivalent link of 3 or 4 atoms s8l~ected fromC, N, 0 and S. In that
arrangenment A and the atons to which they are attached together form an
aromatic ring having five or six ring atons. When the linking atons are al
carbon, tfaticrithgh o AreEatisinaludey freadairomatic tngsystents, sgehors foiyhghepgtand  When
the linking ataons include one or nore of N, O or Sthen the ring fornmed is
an ar onaPYEolEHBEScycl i c ring. Exanpl es include where the substructure 10
WO 2008/ 037011PCT/ A1J2007/ 001429 - 14 - |In another enbodinent ring Ais an
optional |y substituted aryl or heteroaryl ring, such as a phenyl, pyrldyl
pyri dazi Byhmpley rofniahemhemdr nm;waz:hn)heteromlesamdludﬂ faryﬂ,uﬁnmfl et rHe

elected fro he rid n The,.opt.i.onal | bst it ue ncI de
il— oxi desP OIS'L ?Yrﬂg%ﬂi tPrYB‘Jéﬁﬂfn ?o%azog'l’Tﬁéa%{?%% @ '3%1 ff%ﬁ 'é gop?? 1 ona:JI y
subst i t ubRsHiaddd¥ls) ntﬁla%@l@/ﬁ 1§Maﬂ9yl”0ﬁﬁaidﬂ9p Ssotmibad1ylt upymolyll npﬂlﬁz@lﬂ’@@dl ment

the aromatic rings may have to 3 substituents selected from | ower
al kyl , hamg@lmhnﬁdl Ybflmldﬁm@hnidl kejazolyhy(ncBiding | @vieanda ! 1y triagplyisy,

i no, ; I d
Forms. of e yb iAE0u GRIGREY s Ehe ST B AT, AMOCO nenlbel e

cont enpl ﬁicﬁdcydmenet&obﬁcles ml:i[udéyﬂ)yr[dym,gpyﬁrhﬁhmylngyndetznrqgepylmayl tmfrazmﬂn
N-oxide form_or the rin pyr.i. di ni.um sal

% th 1t g
enbodf neniperifigl.A #-giggn n&?&l% ’Pﬁlc def- g&ﬁ]@ ‘?ﬂjorp elinyl, RiREFRREYL drbddi ment
ring Al @5&3@ ddh®i C
ring for ?}retgﬂ‘gyp lta’llltnyf eﬁ‘f Eérgérygleiss od(J ?mg)'? §t ?&sbsﬁfurtlg célﬂﬁtr?g{agqgﬁéd

sel ect edof smimnaiehtsoﬁnd pmfdndﬂﬁmﬁly@i 4 adkylj Ggsalboxs (hsetkenpl Coealkynyly bdlat i on
to the ngneanln of the ern1€qe to the atons to QQE f ar e attached.
This ri n§YHOXF; licéﬁtot?i Y qulnﬁowagpgmqngoﬁ Héeﬂgé fM9% ngs t hat
include at |east two nitrogen atons. The ring may include additional hetero
atons and may be partially unsaturated. | n anot her enbodi nent B-C

repr é@enfréledxemrvatcémmambekﬁmd to pahogyditsting tiach phihenst papbihydetdenylui t h

the atons_t.0 ch it, is ach forms a non-aromatic heterocyclic ring.
Exanpl es ngm\(/j,h u%ﬁ@ﬂ antdh a%en Eucture - N R R2

Examples of 8, 9 and 10-membered bicyclic heterocycles include 1H thieno[2,3-
c]pyrazolyl, thieno[2,3-bJfuryl, indolyl, isoindolyl, benzofuranyl, benzothienyl,
20 benzoxazolyl, benzothiazolyl, benzisoxazolyl, benzisothiazolyl, benzimidazolyl,
indazolyl, isoquinolinyl, quinolinyl, quinoxalinyl, uridinyl, purinyl, cinnolinyl,
phthalazinyl, quinazolinyl, quinoxalinyl, benzotriazinyl, naphthyridinyl, pteridinyl and the
like. These heterocycles may be optionally substituted, for example with Cyealkyl, Cy.
salkoxy, Cy.¢alkenyl, C,.alkynyl, halo, hydroxy, mercapto, trifluoromethyl, amino, cyano

25  or mono or di(Cj.galkyl) 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-
30 triazines, benzoxazoles, benzothiazoles, benzisoxazoles, benzisothiazoles, quinolines and

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



WO 2008/ 037011PCT/ A1J2007/ 001429 - 15 - In a further enbodinent, B-C
represents -CH2-(Cll2), where z is 1-4, such as 1, 2 or 3. 51n yet a
further ewbadismsmitiz is 1 or 2. The atons form ng the | ipol/ABRGvoRY42DE
optionally substituted, for instance, by no nore than 3 substituents. A
broad range of substituents are possible and include halo, |ower alkyl,
hydr oxy, | ower al koxy, phenyl and benzg 10 In anot her enbodi nent B-C
represents -CH2CH2-. I n an enbodi nent-¥used ring A and the ring containing
the bivalent link B-C are optionally substituted with one or two
substituents independently selected from hal ogen 15and Cl1.6 alkyl. In a

further gneadidiBakokysedsalkdn ﬂl ,ACaplkyhyle Hals)ghydrokyi meregptoh eriftiorainetityl,] i nk
B-C are not substituted. e bivalent linking group together with the
at oms t @M1 BYano qraneno ch&d-selk) pB#MA- 2 6, 7, or 8 menbered non-aromatic
heterocyclic ring with a -C(=X)-N< noiety as represented 20 by the
follow ng substructure: - 16 - Exanpl es include: WO

2008/ 037l 4 RETHeA RO 0 ﬂﬂeZQ:terody%lie r&di @R IncRide-foRUItRIeYR, priRigl, B@zolyl,

-Clel-CRLII-CRI BRi d -C(=X Ri CRl I RI i h d
R ea? e nd’é(F?\tlthyl aglfré@%&lj %? M»dt%ﬁ%??o ﬂalléé Flazﬁ%’lr E)?%F&Ia%l%iﬂgn
| Kyl Yl C3. | k -7
Zyc?/oal %nyl ﬂﬁé&i&i%l 5 Jt?thﬁhiéé’él-krl ara%%g)yél kﬁ'r lﬁﬁﬁgﬂa Néanrz?/[‘ogz BN
al kenyl , bmu@ﬂﬂﬂyqﬁkmybﬁﬁﬂﬁnamNyﬁwﬂyland -(CH). heterocyclyl or RH' and le

together with the atomto which they are attached represent a 3 to 7
menber ed cycl oal kyl or heterocyclic ring; nis 0-6 and said al kyl, al kenyl,

al kynyl, Ea@bRal & lunsdilfyed Gahkabsttd Bsdroayulichelhgs Qﬁyluﬂeyl oxglzaa,pshlamie
optronally substituted; 12,v is_selected fromaQ,

C( =¥ ORByidagyle) NCRaYREole, lseraweemmlgapyraaleﬁm Srippheni @th)le RS,
V\/ner € R3E'x§m§f“\els et fbaffr AT 6-membered heterocyclic rings include pyridine, pyrimidine,

pyrazine, pyridazine and 1,2,4-triazine.

In an embodiment the heterocyclic ring is an aromatic ring. Heteroaryl and

15  heteroaromatic are used herein to refer to this subset of heterocyclic rings. Heteroaryl
rings include furyl, thienyl, pyridyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl,
isoxazolyl, isothiazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,4-oxadiazol-5-one,
1,2,3-triazolyl, 1,3,4-thiadiazolyl, pyridazinyl, pyrimidinyl, pyrazinyl, 1,3,5-triazinyl, 1H
thieno[2,3-c]pyrazolyl, thieno[2,3-bJfuryl, indolizinyl, indolyl, isoindolyl, 3H-indolyl,

20  indolinyl, benzo[b]furanyl, benzo[bJthiophenyl, 1H-indazolyl, benzimidazolyl, tetrazolyl,
uridinyl, and cytosinyl.

In a further embodiment the heteroaryl or heteroaromatic is selected from isoxazolyl,
oxazolyl, imidazolyl, thiazolyl, thiadiazolyl, isothiazolyl, furazanyl, triazolyl, pyridyl,
25  pyrimidinyl, furyl, pyrazolyl, pyridazinyl, thienyl and 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-
30  one, tetrahydrofuran, 1,3-dioxolane, piperidine, tetrahydropyran, oxazoline, 1,3-dioxane,

1,4-piperazine, morpholine and thiomorpholine.



hydrogen, Cl1-12 al kyl, C2.12 al kenyl, C2.12 al kynyl,-(CH2) nC3-7 cycl oal kyl,
15 -(CH2). 4. 2 cycl oal kenyl, -(CH2). aryl, -(0112)m ar Y1Cl-12 al kyl,

-(CH2). awp2@B/3idi1al kenyl, -(CH2)m arylC2 12 al kynyl amrdTAUCHZ)001429

het erocycl yl; and when Rv is - CH2R3, or -C(=Y)1(2, R3 nmay al so be selected
from-5-R5 and -0-R5; inis 0-6; 124 is hydrogen or Cl1_6 alkyl; R5 is Cl.6
al kyl, C2.6 al kenyl, C2.6 al kynyl, C3.7 cycloal kyl, C4.7 cycl oal kenyl,
benzyl, aryl or heterocyclyl; wis 0,-W-or 2, and the al kyl, 20al kenyl,

al kynyl, cycloal kyl, cycloal kenyl, aryl and heterocyclyl groups are
optionally substituted; and X and Y are independently selected fromO, S
and NR6, where R6 is independently selected from hydrogen, |ower alkyl,
hydroxy, and |ower al koxy. 25 It wil|l be appreciated that \g(nere D

r epr esenflbe betsrocygherping, coptainipg g Enker| gromn RoC grav be -selepted drom da289yeof ¢ he
follow n : : 001429
B N L e R S e

at ons t otwditiogeh ajomsaint axbleded omutic fingreysieansed non- aromati c heterocyclic
ring. 5 1n a further enbodinment D represents CRhIRw, -0-, -NR'-, -S, or In
yet adfurther embodi nent D represents -CRRiv-, wherein: (Oat |east one of
lle and R ifRYd"D &8l nidafdnthat a

10hal og?rtlj:ﬁk%g%? oxy E%g%%ﬁ?%ﬁ%ﬂi@lﬂ{;gob%ﬁ{&lﬁ?ﬁ g@%ﬁ% %I %P%gng optionally
subst i t utgeshpangy inchide)onRidr iImara duititueatsahatnds setredunedhe bindingeastivity oBthgl ky| ;

or (i) Rl d.R v togeth tth the atom t.0 ' re. .attached

repg es e?ucmé‘p%‘,madrﬁi?f gm’éﬁaﬁgle ?n(ﬁ‘iefrb 8@“8%‘%%?(%6 or 'sﬁg{e}é{%ﬁqeﬁeﬁrﬂ{eﬁgﬁ 15 i a
I n anot hehpeRB AslidENbr Mtdrafhe SRbestiescdRRhY molsvaty. eThe gfoup mayebe $ibatititdde ar e
both H (i1) Rmand RI" are both CH3; Rin and Riv_together with

the d0omwith ehe o mpwsy selrstitusntsasdhested @%%e@ewig'e%s',écl-@@wm@x-eaﬂ@p deetoky |
9, AL, TURAISE, PRYSDRSHC Ok, g e resent X
heterocyclyl, -CgHyS(O)Ci6 alkyl, -C(Ph);, -(CH),Z, —COZ, -CN, -OR, -O-(CHz)1-6-R, -
0-(CHy)16-OR, -OCOR, -COR, -COOR, -OCONRR", -C(O)NRR", -NRR", -NRCOR,
-NRCONRR", -NRC(=S)NRR", -NRSO;R', -NRCOOR', -C(=NR)NRR", -CRNOR/,
15 -C(ENOH)NRR", -CONRR", -C(=NCN)-NRR", -C(=NR)NRR", -C(=NR’)SR",
NR'C(=NCN)SR", -CONRSO;R', -C(=S)NRR", -S(O)R, -SO,NRR", -SO,NRCOR/,
-OS(O)R, -PO(OR), and -NO,; where p is 0-6, t is 0-2, Z is an N-linked amino acid

selected from the group consisting of alanine, asparagine, aspartic acid, glutamic acid,
glutamine, glycine, pipecolic acid, a-amino-butyric acid, a-amino-propanoic acid, and
20  iminodiacetic acid, Z being linked through a nitrogen atom of said N-linked amino acid to
the carbon atom, and each R, R' and R" is independently selected from H, Ci.¢ alkyl, Cz6
alkenyl, Cy¢ alkynyl, Cs.7 cycloalkyl, Cy7 cycloalkenyl, aryl, heterocyclyl, Cy.¢ alkylaryl
and Cy.¢ alkylheterocyclyl, wherein the alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl,
aryl, heterocyclyl, Cy.¢ alkylaryl or C;.¢ alkylheterocyclyl, may be optionally substituted
25  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.

30 When the optional substituent is or contains an alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, aryl or heterocyclyl group, the group may itself be optionally substituted



In a further enbodi nent of the invention fused ring A the ring containing
the bivalent 25link B-C and the bivalent |inking group D are all

unsubst i twoedosgBoups. WO 2008/ 037011PCT/ A1J2007/ 001429 PCT/AQ20070W1420ly |

ring. RL may al so be a -Cl16 al kyl phenyl group. The rings of Rl may be
optional substituted with halo, hydroxy, nitro, -NR R'" (where It and R' are
i ndependently sel ected from hydrogen, |lower alkyl and -C(0)R, where Ris
Cl.6 al kyl, phenyl or heterocyclyl), ibatkyl, phenyl and -0-Ra, where Ra is
- Chual kyl , -Chl12alkyl1C3_ 5 7cycl oal kyl, phenyl or - Chual kyl phenyl; and the
Chnal kyl, phenyl or Ra group may be opti onal ly substituted with hal o, -CN,
-NR R, w2 Badko sROBRIIR' saM@f elifferel® halogerRatoaise hiytrbaye dslesnt eilkyls édweat ed

from hydrogen or tower alk In a further errbodl ment. the rin enyl
and is optoskalbalp-Sup sty leeiuﬂmgt heF parkhenyl, 4eaxl t 1. %%8 “13’@

cibet 1 t uTRAC ANFE, B ot ARRal BB & NOBR =77 Snere R R and R

are independently sel ected from hydrogen or lower alkyl. In an enbodi ment

t he al ky ain is in the osj tion .f t he eny rin d.substifuents
bre abt admetaton iomiuar Gontaiplenie PR dines: Brs it s SoBsbhay be
phenyl 0@%5@1@{%& %cﬁid@ﬂﬂ{ﬁd-iﬁﬁﬁl é’éﬂt’s Iﬁn@t}@wﬁ%&lde%ﬁﬁ oﬁﬁhﬁﬁkﬁ‘ﬂl ﬂlﬁ éh@' o,

- Ché6al kyl Choéal kyl 0 Chbal kyl CN, -0Ch6al kyl, -0Ch6a aI o,

- 0C3. 6al kyI CO2NH2, -0C1- 6al kyl CN, -0Cil6al ky1C3. 27cyc| oal kyI

- OCl. 6al OC h6a kyI C6, ,
‘NR R’ (%JC@“%‘?{“ th APBEATOmALC %%3%?&% St q}?%%‘fy&@? "é”%p’gﬂq&zo“‘}%gg Othgr%ge

- C( 0) Ch6agekndd sucﬁ(dé ddd mafh b@?@r@ﬁ&l suH@tlﬁﬁécﬁwﬁtﬁainlé}Gr@wG%H) grcﬁpé 0)C
h6al kgl Co2CH3, - 6a1kﬁ/106F15 éO)C 1.6al k CGH40HB -C(0)Ch
6al k¥ cammdmf@nw ac@etmrcst % Wﬁ@@]ﬁﬂ’f pEtienal Suh§ ats. - copchéal kyl, - NC2,
-OH, -0C61-16, -C6H4Ch6al kyl, -C6H4hal o and -0C(0) C3. 6al kyl. 25 In a further
enbodi ment Rl is optionally substituted phenyl where the substituents are
each i ndéxangésstdfyopsiehs Gubgditbemsridthide, halh;gdnsg@l 4aikyd) KoxglkempcCoablkyhyl, or

opti onalhl oql-ig sti tedltf]glalg%kadyég” A qné/ %herl\ﬁ% Q’\’hff( F INQ& BUbS(EII\It uents
Irt t ted? 14 a 2
2688?857%5%34 %Igg, %§f§ﬁadcfpalko hiveR@l | y substituted pyridyl or an

N- oxi de t t he Substi uents are each i ndependently selected from
chl oib. In yet a further enbodiment R is phenyl, 4-chlorophenyl,

4- nethoxy dr oxyphe 5zchl org- 21 py |dyl

4-pyri dyl SN“B‘%& ggreml ﬁ“ axe@?lheér( nﬂ%‘d el 1 S?réu%’ﬁ E]%lgt ot S e dhg%ti/l al(Pé(’)dr
hal ophenyydrdclrbdn fibipghRaviggriBeai Meet12Rarbén 4toafyl OF Qimsley bf sa@l dikylagrbuipd her
enbodi rr\e\?lﬂty R2 is nggt Ihh drogen. In yet a further enbodi ment the corrpounds

are repr egféndfedn%lyylf @f-hﬁ!bl a-prapyly dsopreivhe B-tipto dsabuitl, setbwyRer | tert-bufyl. R3

2 s SRRy S 85y SCHRL SRRV o FRYOR, § 68 Foo) T

rangegof asahsti tuents. Pr eferred substl tuents are selected from hal o, |ower
al kyl, hydroxy, |ower al koxy and phenyl. I n anot her enbodi nent, when R2
is -C(=Y)CH2N(R4) R3 or -C(=Y)C112812.3, R3is -(Cl12)m 20 aryl or -(CH2)fl1
het er ocycA y s WRtén Bd fnfl €93 clEQl@yh%ﬁFsoﬁyﬁr)ﬂ-arBﬁ%tlb L s%ﬁlr&te@%y&%bétbhf)yt ed

wi th an oxo group, hydroxy or P’ower al I'n yet another enbodi nent, when
R2 is - ChnpiRg)fRan 3Rd 7 icarboy diamye rExantplétdntisdacydlopentyl a@heycloleaykr oar yI I n
anot her enmbodinent mis 0 to 2, and preferably 0 or 1. The 25 aryl and
het eroaryl ring atons nay be optionally substituted with a broad range of

subsbist UeAd sed! Herdih thPRAKE'a zd TRt to tah\RraSa B IbkAHRAES alkBY gionp| cadslendyt O,
| ower al kyl, hydrox | oner al koxy and phenyl. In another enbodinent R2 is

- ([ =Y) - Rfountetie ¥0i@ lipkagenanth éhenisfme o4 @H@m" Red i"tower Fdkearapier 49 pichor
-(GH2), het EﬁsogorXalhmg Eomn&ﬂ o0 s&ocd?fbod gt nOtsﬁgﬁ a?’m&ﬁbgﬁ néth&%f, 'p?oﬁ’cﬁ'(y,

isopropoxy, butoxy, t-butoxy and the like.

30  As used herein the term "C,.;2 alkenyl" refers to groups formed from Cs.1, straight chain or

branched non-cyclic hydrocarbon containing one or more double bonds. Examples of C,.



optionally substituted aryl or optionally substituted heterocycle (nm=0),
and nore WD 2008/ 037011PCT/ A1J2007/001429 -21 - preferably an optionally
substi t utwa 28080m37@1menber ed nonocyclic heterocycl e or arCOU20072001429
substituted 9 or 10 nenbered bicyclic heterocycle or an optionally
substituted aryl group. 5 In the above enbodi nents R3 may be phenyl,

napht hyl, fury!, thienyl, pyrrolyl, girolyl, pyrrolinyl, pyrrolidinyl,
oxazol yl, oxadi azolyl, (|nclud|ng 1 2;8and 1, 2,4 oxadi azol yl s) thiazolyl,
i soxazol yl, farazanyl, isothiazolyl, pyrazolyl, pyrazolinyl, pyrazolidinyl,
i mdazolyl, imdazolinyl, triazolyl (including 1,2,3 and 1,3,4 triazolyls),
t et rgz;)l yd alkéril gﬁkil'arlifa)dﬂj/yl [ ottt dy]mihm bﬂlteﬂyB mnbht&n}ﬂ 4, 3-hutadieaglo Bythethyl-2-

pyri dy rimdin 10 pyridazin pyr zin eri i nyl,

1, 4- di oxéﬁémﬂ ndp%ﬁﬁmﬂﬁpyl 14412%‘5%4{?% 'PP F%rb 1%@4 30b gz in]n%/'l ,
1.3, 5-triy E}Eﬁcﬁé}éﬂl 1,4-hé iéﬁ #andlﬁ3t Blh%%’th%m -c]pyrazolyl, thi eno[2,3-Werl,
|ndonI I soi ndol yl , i ranyfl, benzothienyl, benzoxazolyl,
benzothlazolyl ben2|soxazolyl ben2|soth|azolyl benzinidazolyl

i ndaz IyI i U|no e Ui nol inyl xal in ur| ug i

ci nno? ﬁrﬁ}na %//‘1“ afﬁ@%%‘n%%} L{J‘if%g%f‘ﬂ%ﬁ car B‘é%cgééﬁ}f ZK{ﬂ
napht hyr dee{mbn QftorR} @it ThdWihg ohB o gioss GeyBle @arbbrﬂg)oi’(&é/ bexdnsied] iddude
carbocyclic ring such as phenyl, naphthyl, indenyl, azalenyl, fluorenyl,
and ant heselepsatenyko Fraethyhayclapenienss ocsyelahexenyls bé.3opecloppatpdisngubsh3t ut ed
with a br and preferably with G _6 alkyl, Cl.6
al koxy, egﬁgh&?@ﬂﬁyﬁLu%bP§§&§ ynyﬁmy%alo hydr oxy, nercapto,
trifluoronmethyl, amno, nitro, cyan and nmono or di (Cl_6alk-yl) am no. The

substijtuents also i ncl ude henyl nzyl and hetero clyl. 25 1n an

enbody merﬁs wesd; kerei) the e %mq&ﬁ@a@i refersrig) Coe e %m ﬁ%ﬂ noRERS v,

thi azol yh, ! by 8ahyd & Hb@zo%yd tw, @i bRzl Y1
1,3, 4- tr| 12)?6%/]%%8 %gtag{hgﬁﬁ@g?az% ﬁﬁﬁ 1,3, 4- ? ﬁﬁéll azol yl ’r pyri ga2| nyl,
pyr|nldlmwﬁunﬂhsnmﬂuﬁaﬂnmmmdwldmd@zofbﬂmﬂynyphenyl and benzoi soxazol yl (mhlch
may be optionally substituted). WD 2008/ 037011PCT/ A1J2007/001429 - 22 - a.
R3 is optionally substituted al kyl where the substituents are independently

sel ect ed e ofm Ol ¢ PCHEGONREE 1o cé\lﬁ&%ﬁ&y&mmﬁﬁ@ 1R8O rlﬁglckyﬁtreﬁis, agach
optionally |ndependent y substituted with hal o or al koxy; optional

subsi$ t ueayipusindescribed and sibskiytesk byt 4&nas alkylegrpmeaémwﬁew@wu%ld@&réwdf rom

hal o; i onal SubSIIt re ar

subsi tueﬁt‘plgevgﬁ dll%éerf)nenc? f: S%}wr@{l gque@nﬁh ﬁkﬁﬁ gj]ﬁal oa ‘{qutcg)alc

cycl oal ktomaicytia sfm{ﬁ[g)@lfswn@% praﬂduél?td%@ﬂieﬁlandphbmnﬂbd Yy &llbﬁltzlaﬂlwnyti Wi th
al kyl or hal oal k % or optionally substltuted al kenyl where the
substltuéﬁﬂ%Iaﬁkﬁﬂﬁﬂgﬁ@nﬁéﬁﬁwyuﬂ desaribgd fromheteroaryl; 10b. R4 is H c.
R5 is cycl oal kyl, heteroaral kyl, al kyl or aral kyl; and d. R6 is het er oaryl .
In a further errbodi ment R2 is -CHZRB, -C(=0) R3, -OeCO\I( R4)R5 or - SO2Re;
wher 20 158 heR3yl grooptind tiel dllylsalkeryil ton talgnyk gitopb magyt ey dpticoelly sapyikytedhbr e t he

substituents are i ndependent | selecte )
-SCHZCCNﬁp§nﬁX@FWEI%5%?%#@@%?Sno Nﬂgﬁﬁ'XsFﬁ%%W%%henyl, pyri dyl oxy,

benzi soxazol yl, pyridyl, furyl, 4- fluorophenyl, or 4-nmethoxyphenyl;
optionally substltuted phenyl mhere t he substltuents are |ndependently
sel ect ed Ik raomhmecmb&@lmeﬁi thnalkgl,; alkqwi on ath9ylmQum§t¢pttm@lb’ suhsamdﬂ In a

oyt azol yifodiets embrlioE e SEREERHY  prBRE RER i eels XS SR oxy.

cycl gpr omyhoRMer ~-CENRRNEIR] IR’ dnldi RN¥ay Wfﬂdéﬁéndezﬁly §dlect& frobr hydrogen or
CF3- 3- net hyl - [ - pyrazolyl or 2-furylethen- 1-yl; b. R4 is H 25c. RS is
2-phenet Howesalkylhenzyl | cycl ohexyl, 2-furylmethyl, methyl, or 4-

met hyl benzyl ; and

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

groups.
30



d. R6 is pyridyl. I n anot her enbodi nent of the invention R2 is -00R3,
fused ring Ais an optionally 30 substituted phenyl or optionally

substi t utwo 2pesrasdogh ring (i ncluding N-oxides and pyri di RCWAU28G00$429
thereof), and Dis WD 2008/ 037011PCT/ A1J2007/001429 - 23 - In yet another
enbodi ment, when the invention relates to conmpounds of fornmula | or fornula
la per se, RL is an optionally substituted phenyl, Xis 0, A together with
the atons to which it is attached fornmd3an optionally substituted phenyl or
optionally substituted pyridyl ring (including N oxides and pyridinium
salts thereof), B-Cis -CH2CH2-, Dis - 5Cl12- and R2 is -C(0O)optionally
subst i t utAgdused Yeredti a-"6410) 2yl @raipl has Sub srinmart ed thehpdroggtchtpins dntannalkyl be
appreci ated that conpounds of fornulae | and and sone derivatives

t her eof Wﬂfﬁ?’é"%’twﬂégélpg?fﬁe %Vﬁ?ﬁ%@ﬂn&l EhTre: and therefore are capabl e
of existing in nore 10 than one stereoisoneric form The invention extends
to each of these forns individually and to m xtures thereof, including
racemat edn afilmnbeiomentscampoubds of faer mtventidmyincbide ghoseorvapouhdo mliexsgAaist ¢

met hods Qr_ usi a.resol vin n Al nat i vel y,. the individual isgners
may b p%é‘ﬁ;%@g%ffés%;%?mg 831389}?1‘% e é’eﬁs ?)nadldﬁﬂ P’at:ﬁaﬁ %faéﬁgﬁlgﬁﬁdlt‘ 8%& %165 For

I nst ance atdnis W Which&hap RfeCfiash@CiobbBbr fohe HORPRINNE Timef hdviiy RVEELEIk ring
invention will be chiral by virtue of the non-equival ent substituent
pattern a@tmhdMhsa tie Helong mr@marb@blrcgrhomeﬂmrlwgmﬁ@ ifehearbpescle Arapatic t he
Corrpo_und§m fortr %.Ws?e .nRVﬁeﬂvtﬁQtlibﬁﬂ %?ﬁcﬁ{cﬁso%@t SR JFNCLAES Bbn the
enanti omers,” for° 1’nstance, enan FORBrT ca y enrl ched mi xtUres or racen c

m Xt ur es ringrfefmesdaid layi ardinatizMexerodyllic eiappBnanples incinke vilices thetsubstwenire on ar e
20"enantiomerically pure.” As used herein with reference to an enanti oner
the tt8rm "enantionerical | y pure" neans that the enantioner is substantially
free of its enantioneric pair. Enant] ri-€ purity is generally expressed
in ternms of enantioneric excess or %e. For a pair of enantionmers 25[(+)
and (-)] wherein the m xture of t hett wo ,s given as the nole or weight
fractions F(+) and Fe.) (wherein F( () =1) the enantioneric excess is
defined as Il (+) - Accordingly, the percentage e.e, is expressed by 100 x
|F() - Fol. As used herein the term"enantionerically pure" refers to an
enant i omgyr. having a % e.e. of greater than 70% Preferably the
enantiomerically pure enantioner has a %e.e. of greater than 80% nore 30
preferably greater than 90% and nost preferably greater than 95% WO
2008/ 037011PCT/ A1J2007/ 001429 - 24 - The preferred stereoi soner of
corrpdénds of formula I which contains a stereogenic centre at the point of

attaclunent of Rl is deprsted by the-structure below. 5 1t wll be
appreci ated by those skd in @@ that the absolute configuration (R
or S) designation depend¥ on the i ofity sequence of each group attached

to the stereogenic centre according to the Cahn-1nggl d-Prelog system 10
Where the conpound has east el Car bawZcyrbon @oupl e bond, it may occur

in Z- and E- forns and II I somend e f or melQf M he ¢ unds are included in
the present invention. N
r/N TNy Naw Y
N l N k\ | [ /j I‘lll Pl
~ N S N S ~

H .
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The salts of the conpounds of forrmulae | and la are preferably
pharmaceutically acceptable, but it wll be appreciated that

non- phar nsoents/isadily acceptable salts also fall 15w t hi rCrhanscmoenof the
present invention, since these are useful as internediates in the
preparation of pharmaceutically acceptable salts. It will be appreciated

t hat pharmaceutically acceptable derivatives of the conpounds of fornulae |
and la and the salts thereof, are alsolfthin the scope and spirit of the
20 invention. Such derivatives includes pharmaceutically acceptable esters,
prodrugs, solvates and hydrates of the conpounds or their salts.

Phar macegh begthénendsdantabing Aley invationsldy subygtitured argleordieiersarydge sudhyadrat e or
any ot her conpound or prodrug which, upon administration to a subject, is
capabl e dbepflopyrifiyhgyiariayl pyrBHdingyer Beerpy! W ARgdn °F GRAQARCR or an
antiviral | ol t.e: s esi : j |y
N A N PP
phar maceuhé dagd hiyjrogacapimabl e esters and the salts of quaternary am nes and
pyridiniuns. The acid addition salts are forned froma conpound of the

i nvenfion and a WD 2008/ 037011PCT/ A1J2007/ 001429 - 25 - pharmaceutically
accept ablgel é}%ﬁﬁﬁ@'&g@rmay%@b?ﬁ@gallsl subslituetidN GoP WhstdiRk, by Mid @gbrk Qhan 3
hydrochl oric, hydrobrom c, sulturic, phosphoric, nethanesulfonic,

t ol uenes shipsiidednts, Iemzenbedimehioihie aromasist fiegs Prppvnl &9 3 ubyitenés sedgated c,

onic. ) oo ] . . e I ( r s,
The count i Hale: Iy ifis bt RBE S Eosiaiit holoty, Bivef iR HifonC, 98
brom de, anfiflh,deweralkyiaatifo, QISR edrBoxanftiblahehyifapd detzylC N-ozitie foraself alie,

mal onate, fumarate, sulfamate, and tartate, The base addjtion salts, include
but dfe méroden fitqrasiof BILOGFR SORGIINGENESIP GH0 Cﬁ&f%%ataﬁi] Whgnefdsg ByFaRt um
megnesi um, Ao YbAHTRANG; Ragé Gindithd° 86 ARMoAK MY
groups n%ngb@%ﬁﬁggi%ﬁgg%%&h@suc N;ggkelﬁié\lsf&gls’ Iomerlnglr{}yf ﬁgh des, such as
met hyl , qtyhidiniumpsapyl, and 10 butyl chlorides, brom des and i odi des;

di al kyl sulfates like dinmethyl and diethyl sulfate; and others. The salts
may be nade in a known manner, for exanple by treating the conpound with an
appr opr i 4 Gn RFIHAARIPASS A 1 shiBsEARRALA)] Ui tabl e solvent.  The
conpounds o? the 1nvention may be in crystalline formeither as the free
conpdénds 15or as solvates (e.g. hydrates) and it is intended that both

f i thin the,. th t i tion. Methods of | vat i
are goner MRy ERTS ha' A pRuEENE pNEIGHEE: o o°5 compl ox of

vari abl e stoichionetry forned by a solute (in this invention, a conpound of
the invention) and a solvent. Such solvents preferably do not 20 interfere

wi th t he Ibiretpegfi idhe heterogyele Brg farmed Sy, iiswill bapadsrgigodibat Bys Tag odh
exanpl e, watar ele%tt&fﬁghqngﬁ FCl! Get@BL 1'0,',\{%5%0&'1&%%«?9&‘@4 iPRelith NREal 'y
known wi tH 't e art . e term"pro-drug" 15 used in its broadest sense and
encorppas sesanidpostethd esriv dié tcethetaians &r whichBEr dreditachedi Vithit dng helimiteg éainds

of the invention. Such derivatives would readi|ly 25 occur, to those illed
in the arRonogyels, pengematichietereeyslic £nsg BRhENG a{,\,fF@ﬂeth I?‘V‘é%@nl‘f\}(a?%xiﬁ‘br oup
s converd i) R o8EhaldRldrY olitGndindy Ud skl WiRGGANGE Om | s _conver t ed
to an N—Jil e%PExaonesloPaester derivatf@églgﬁélaée al kyl esters,

phosphate esters and those fornmed fromam no acids, preferably valine. Any

conpound that .is a.prodr a_conpound of e knventi s thi npthe
Ccope. andnoRepeT BRI Cr PR BanOsAEr o o50 B debank a1t PR
pr eparsat igpetRér Wwith tRDOh@nR ROWHIE iR GCAtadhatD fdrstd Boh-Bloanitic ditte@b&yclle siigl bed

in text books, such as "Design of Prodrugs" Ed. H Bundgaard, El sevier,
1985. Examples include where the substructure:-

-]




WO 2008/ 037011PCT/ A1J2007/ 001429 -26 - The term "pharmaceutically
acceptabl e ester" includes biologically acceptable esters of conmpound of

t he i nverwoanosssecdiias sul phoni ¢, phosphoni c and car boxyPCt/AaRba /001429
derivatives. 5 Thus, in another aspect of the invention, there is provided
a prodrug or pharmaceutically acceptable ester of a conpound of fornula I
or la. In another aspect of the invention, there is provided a

phar maceuti cal conposition that conprid2s a therapeutically effective
amount of one or nore of die aforenmentioned anti- 10 RSV conpounds of
formulae | and la, including pharmaceutically acceptable derivatives

t hereof, j@and optionally a pharmaceutically acceptable carrier or diluent.
Unl ess otherw se specified the terns "treatnentB or "treating", in the
context of a nmethod or use of the invention, inﬁludes bot h therapeutic and

prophyl actic treat- . 15. nNt rtheg-aspect.y i nvention,
there is provided tr%mﬁs h o ,/ or salt thereof

e of \a npound of for\mu
for the treatnent (tvReMapeuti '&r pro&h‘tf‘i\actle&‘f RSV& '&ctlons
Wt hout wanting to b& bBand ‘b tReory Rt Res beRieled thaks tRe conpounds of
t he present invention exhibit favourable anti-RSV activity by inhibiting

the RSV virus's fusion pg rt r f‘(}rm"e ythe invention there
is provided a process fonf th pro uct| o oun s of forrmulae I and
| a. These conpounds may.~ N] repar S|ng* proc wre outlined in the

fol | owi ng net hods. Schefe 1% ep|8ts ﬁ genkr alg prodess'f or nmanufacture of

conpounds of formula I11. Corrpounds of formuld Il are’within the scope of
t he conpounds of forrml a where 2 3@ |sHH and servg as useful synthetic
i nt er medi at es. Cbnpoun for pre ia appropriate
starting materials of_ - rnula I /03 011P AlJ 007/ 001429 - 27 -
+ H2N- B- G- NH2 SchemeR gerer ong1 valoentq1 h appropriate

ket o-acid of formula ||R2IS react d vvlth prOXI matel 3 equival ents of an
appropriate diamne of the general fornula H2N-B-CNH2 The m xture is
heated under reflux in an inert solvent, such as 1, 2-dichl oroethane,

tol uene gp axﬁ(tttﬁ&ee?nl?]dauﬁeﬁtl Bsﬁ'f ;&}tﬁ%enf@—yﬂt?? (il e@h&’etﬂqlsal -Peqpn et ar ¥ or 3.

apparatus for 3-24 A cata such as an“acid tosyl ate, can be used.
Af t er 5t hila yet arBurthheembatimientz issl @d.owed to 10 cool and the product filtered
and recrystallised froman appropriate solvent. If no precipitate forns the
sol vent is evaporated and the residue recrystallised or purified using

flash chrm%tt@tﬁg FRMn® th&tﬁpet@tmasebwlt&nah?tsmm& rfot RBtaREEIHT & hidie Of
2-(2'-oxo0-2'-aryl)benzoic acids of fornula have _been
than 3 substituents. A broad range of substituents are possible and include halo, lower
alkyl, hydroxy, lower alkoxy, phenyl and benzyl.
10

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

15 and Ci¢ 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

20 by the following substructure:



15 described by Guion T. S. et al., 1996, Synthetic Conmunications,

26: 1753-1762, by Epsztajn, J. et al., Synth. Comrunications, 1992,

22:1239- Monposnp7@nuggi nk A. et al., Tetrahedron, 1975, pP8T/AAR0V+@6EY and by
Anes, D. E. et al., 1976, J. Chem Soc. Perkin Trans. 1, 1073-1078. 20 In a
further aspect of the invention, new nethods have been devel oped for the

preparation of certain conpounds of formula Il and are described herein.
Schene 2 illustrates an exanple of a sKyuence that is useful for the
manuf acture of keto-acids of forrmula Il (where X=0 and Dis -CH2-).

General ly, an appropriate aromatic o-hal ocarboxylic acid is suspended in
tert-butanol or another suitable solvetit wiwth approximately 1.5 equival ents

25 of an appropriate 13-di ketone. To.ifis-m xture i s added approxi mately
0. 25 equi val ents of copper, copper (I{) bfom de or copper (I) iodide or
both. The suspension is then treated woth-approximately 1.6 equival ents of

potassi um tert-butoxi de or sodi um et hoxi &, sealed in a pressure-resistant
vessel and heated in a mcrowave reactor with stirring at around WO

2008/ 037011PCT/ A1J2007/ 001429 - 28 - 180C for approximtely 1 hour.

Al t er nat Fyemples incdideyent with a sufficiently high boiling point (such as
NAT- di net hyl acet am de) may e used anck the m xtumxe is heated at reflux in
an open vessel until the suhsirate *k Mially converted. The
resulting mxture is dilu edwith lised with agueous NRICl and
extracted with a suitable gani ¢ e organic extracts are dried
and concentrated and the wésivdue mag" e upur i fﬁR d W1 ash chromat ogr aphy.
The lactone internmediate is then hydrolysed by Rr®atment with dilute

aqueous hydroxi de solution ysing acetonitrile asxa co-sol vent. 10 Schene
2 O her conmpounds of for, all may pr epare M/substitution of an
a-nmet hyl ene ketone. A suifablle keto-Acid of formula |11 (where X=0 and Dis
-[CH2}"-) and a catalytie nt of” 18- grgwn- 6 \ar e /sespended in THF and
cooled to -78C. The selected & kyl 15 Hatdide or @i hat'i de (approxi mately 3

equi val ents) and then potassiumt-butoxide are Ridded. The nmixture is
stirred and allowed to warmyto roomtepperature. yWhen the reaction is
conplete, the mxture is.cogl ed agai.n land quenched with a saturated

sol ution of ammoni um chl offi d¢ and diJutged with/a sial |l anount of water. The
organic layer is separate . washe } ‘;:1 bri e, rNred over MgSHM and
concentrated. The residue n@bee 20RpurR||,,;£n\i ed hy Rq,,@)‘%tal | i sation or by

fl ash chromat ography. This nmethod is an adapt ati"ox’ of procedures descri bed
inJ. Og. Chem 1991, 56:7488-7190. MWD 2008/ 03%011PCT/ A1J2007/001429 - 29

- -13B N ?\ Cacid chl orig(iu\i r. N D\ILp)A}JNgH ne Rl R%,/\ R2
! v
’ /kR“; - S~2\\R\1 SY& R

RIV
W Rl

Rlll R

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



Formula Il Fornmula | Scheme 3 5 In one nethod, two equival ents of

di i sopropylethylam ne or triethylamne are added to one equi valent of a
conpound wb 2bewasmiia 111 in THF at OC. An acid chl ori de, pom/aazhevooar2y| at i ng
agent, is added to the m xture and the reaction nonitored by HPLC. Wen the
reaction is conplete the reaction is quenched with water and the product
extracted into a 10 suitable organic solvent and worked up according to
standard nmethods. Simlar acylation na}7also be carried out by reacting one
equi val ent of the compound of fornmula Il with one equival ent of the
appropriate acid chloride in xylene at 120C for 1-24h. The reaction is then

al | owed teRERYL, -orPRNReRFRYUCR "R 0] -at-e "RAY ORRY i, vERY , CR'BRPoR YR "6f -
formula 111 be treated. W th a i mat e .2 i va s of an
appr opr i a‘-’t‘@RaIEHEI ‘&C&%‘?l%‘?i,nggﬁr/——MCf@ I'Q%ﬁ%q{“i @T‘hé?ér@%l?ﬁg} -QBhli*g‘tpi oxi mately -5C.

The m xture is allowed to warmto roomtenperature and after stirring for
2-24h the product is isolated by standard nethods. Acylation nay al so be

achi eved vkzi}erdsine:gch By aﬂtéRﬁlgmdpddpamkniﬂgrsphuwd fodm fhydroges, halld>ge\|m hydrokid, ;

i i i 3 i , H (3.3 i
B BA B3 5 equituar kit CriOaentd trda fng o GG TPt et CIPhCH" days.
After this timgclbkes, RI ,9% '1,8{(:59?,1:51?&:1% Standard) metiods - alkemi ky| at ed

and N-sul fonyl ated conpounds fornu are best_pbtai q\?d usi ng suitable

N- subst i t ut ed (GHaniryés:.12 Phessl, aad —E& 1 kgierpexrlyly oxRovand Rt tregther Bithdhanpl e

that are descrjbed by.Kruse L. |, .et. al. . 781- 789.
The appropri ataéo%ettoo%’h% %lg?’aar f ftfga}ﬁeldva 5ensffét) agﬂﬁgo l\fjé&ﬁ%}é}%ei}%dgtg gﬁgé}{}élr g#ne (1
equi val ent) i meehdgiciberagnen koluengdorsaixly |ating, adleengl,acldnil) aydlbaky,

equi pped with a stirrer and Dean- Stark water separator, and heated at reflux
unt i 1100 furt Haelogtkenyl, pryl andshetergeychyl grouns a(‘%LOP“‘E‘aﬁX sybsEHESE 4) . The
solvent is then renoved and the residue can be purified using standard

met hods. WO 2008/ 037011PCT/ A1J2007/001429 - 30 - OH X A X R2 \

N-B-C-NN2 A Rclienelettdd Tonpr@patELRompoGoR: of- CfoY)aRa C(wHINRMR:,I s a

< Teacted wi GCICIEYRVRH oo CHIUE 3R GETOMG: iy Mnabesgreed o 7 11
i sot hi ocyanat %gﬁﬂ) gLt al%?i,VGQIfh%H&Hylé‘s_CZ HF_aHJynﬁlY' f{@ﬁz%tc3_ CRIBAKL ur e

. ni
rangi ng from 20-120C for 1-224 h. e reaction is'then allowed to cool and

t he piboduct i (@B h-ecydoalkenyhetCHId awilt he(CHekrarsliCalid alk¥d -G amlCo-

appropriate SOl|2 \éﬁ(ré%yl? r—((ﬁ%snil ];ul*y? 2-1‘3 Saillyy%yf:arl]r{cf) -TEEB?,,[ ﬁ&cra%byclyl; and when RV is -

CH;,R3, or -C(=Y)R3, R; may also be selected from -S-Rs and -O-Rs; m is 0-6; Ry is

hydrogen or Cy.4 alkyl; Rsis C;. alkyl, Cy alkenyl, C, alkynyl, Cs.7 cycloalkyl,

C47 cycloalkenyl, benzyl, aryl or heterocyclyl; w is 0, 1 or 2, and the alkyl,

20 alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aryl and heterocyclyl groups are
optionally substituted; and

X and Y are independently selected from O, S and NR¢, where Rg is independently
selected from hydrogen, lower alkyl, hydroxy, and lower alkoxy.
25
It will be appreciated that where D represents, for example, the bivalent linking group -O-

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



O her conpounds of formula I can be prepared by the addition, renoval or
nodi fi cation of existing substituents. This could be achieved by using

st andar d wechos/gmas for functional 15 group inter-convePsTau2bitaniare wel |
known in the industry, such as those described in "Conprehensive organic
transformations: a guide to functional group preparations" by Larock R C.,
New Yor k, VCH Publishers, Inc. 1989. Exanples of functional group

i nter-conversions are: -C(0)NRl e froml8%020-13 by 20 heating with or

Wi thout catalytic nmetal cyanide, e.g. NaCN, and FINR 12." in CH3OH -
OC(0O)R from-OHwith e.g., CQC(O)Rin pyridine; -NC(S)NRIRu from-NI-1lit

with an al kyl i sot hi ocyanate or tthi ocyanic acifl; -NRC(0O)ORL from-NHR with
al kyl chlorof ormate; -NRC(O)N om - NHR b
m

gdtment with an isocyanate,
e.g. HN=C=0 or RN=C=0; -NRC(O)R fnom -NTIR py txatrrent with C1C(0)12; in
"NRIR) SR\wi (ANE

pyridine; - 25 C(=NR)NRIRI'| - f FBNR+QAC by heating in

al cohol; -C(NTR')SR from -C(S) RRAX ol t h R- L'l n~an 'inert solvent, e.g.
acetone; -C(SYNR R' (where R or RE; is not h¥ydrogen) from-C(S)NH2 with

HNR R'; -C(=NCN)-NR' R' from-C(=NR R')-SR WD 2008/ 037011PCT/ A1J2007/ 001429
-3 - with NH2CN by heating in anhydrous al cohol, alternatively from

- C(=NH) - mawenwdtm%t‘@hﬁrhiVWchﬁfé'fil@\lDa&@ul?\lé%ﬂhqan@ G, 2Rl MRERYISR £ rom
o sceR by ST REEERE bl e S R i S 0) R by 1 reat ment with |
LawesSon' s reagent [2,4-bis(4- 5 _ _

R TR bt BRI BNt 2 T L
Na(Hg) and HCl/ EtOH, -CH2C(0)OH frbm -C(0)OH by treatnment with SOC12 then

C112N2 then H20/ Ag20; -C(0)014 from CI—%C&\})) OCH3 by treatnent with PhMyX/ HX
t hen acefn getarfhthieriegdbodineent® eprespatoafB) R1'T, WheyminRC( 0) 122 by R' CO311;

- CCH2H f. - 0)OR it Na /| R OH: .- CHCH2 - 2 CH2
racy TRoc: skt SR of R RN Fesceddn Sy BoiiBy M ARPE MG 68
- C(OYNHOH wi t Ralbgéd, / Baisexyil.heptichhB9; substifined @ ,GHRIy1 0 ahd ChEHTIgHR bstitutesl ng

the Dess-Martin Periodinane regent or C&r03 / agH2SO4 / acetone; -C6-15C140
from - C6H5CH3alt h Cr O2C12; -CHO from-CN with SnCl2 / HCl; -CN from

- C(0) NHR iy t hpRG B 1 CHRR ) rfd%;%ﬁn‘{"bté. Qaﬁ*?fg'%g’ KOH. 15 During the

reactions“a nunber of the noieties nmay n e protected. Suitable
prot ect i (ig) gr Rpmd R togetlier kvithvthe iatoni tedwkich yheyrue httvchet eeprestase 8j BeY 6 n
many references suctL as, Pr taﬁlgéi vg Grou(ﬁs n Organic Synthesis, Geene, T.
W and Wits, H}ﬂiﬂﬁi‘%?}’é}& P ‘York, 1999 or Protecting

G oupsg, Kocienski, P.J., Thiene, Stuttgart, 201994. The abbreviations that
may be used herein, included in ScherHas 1 to 4, and the experinental
section dum encdkerfeoibodivsend i) wpresems -CRI & -owherewi: se: 25 DCM di chl or onet hane

Dl EA: di i sopr oyl et.hy am.n VF: di met hyl f ormam de Et:ethyl EtOAc: et hyl
acetate 2’8 I\/E\Rmae\“fjfs%t 3 ot BT

(i1) R"™ and R" are both CHj; or

(i) R™ and R together with the atom to which they are attached represent a 3-

20 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

25  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



MeOH: net hyl al cohol WO 2008/ 037011PCT/ A1J2007/ 001429 - 32 - MS: nass
spectronetry NVR nucl ear nmagnetic resonance Ph: phenyl HPLC: hi gh perfornmance
i qui d chworraesagraphy 5 TEA:tri et hyl am ne TFA: Tri f | uor o&CetAT20@N0 0429

TFFH: Fl uoro-N, N, N', N'-t et rar net hyl f or mam di ni um hexaf | uor ophosphat e

THE: tetrahydroftiran TsC : Tosyl chloride 10 TsOH: Tol uenesul phonic acid The
invention also pertains to therapeutic_conpositions for the prevention

and/ or treatnent of RSV, containing at19east one conmpound of forrmula I or
la i ncluding pharnmaceutical acceptable salts or prodrugs. 15 It is

contenpl ated that the conpositions of the invention may further contain or
be adm nipstigylathgs R hmanalsorberai(@ qcillydphenghpoup.d Thbainign of Rntmiaywber @itional i vi ty
in respect, of RSV, such_ as Virazol Qr _other agents such as Respi nTM
or Synagisglﬁt‘}‘%tecgl")’ltbt%alos hﬁ‘g"ﬁﬁérﬁﬂrﬁt" B%éi"’ﬁ?lﬁ %ﬁ%@gﬂﬂ ﬁ%e“gFmgh%ﬁ?W%; ntion
may furt i Y [ r I i i i s to
roat syt Ko By R KR Mol N ey e SR aD o3

medi canenadkyls pbénydsant ct@Renadherdi Ri usi €alizallet,odos-aycloalkybprGf ealkylCs.

flurbLprofe i buprof en, jindgpet hacin t opr of en, ket orolac, nefanan c
acid, 5 mel’ ?%aldlmlf, ﬁ&ﬂﬁﬁ@’f b%@?ﬁgglﬁgg}?éh?n%ﬁjﬁp ‘o‘%arl%,r']’ BF?B’E ioéa*%] oyl T %

sul i ndac optiehdlBtsubstitdfed With Bal6,0TNe INRAR € dCOYR tor HTHNRRIO Gt fe QSR 'andtHre
invention nmay further contain or be admi nistered with other drugs to treat
synpt ons agsf indpeendpribasadecterd famakydregencordaprralket e lpiad@irther embedigwgst theact i ng
bet a- agoni st.s: v ol .. l i.tolterol..Qirbuterol,

t er but al i' N }?ﬂg?l&%’%%ls %H%I%Ilr‘aglxﬁ%g‘gghgﬁeg%lfhg 6}%% (;rglr'é(L Hllés}{(jl one, and

met hyl pr edni sol one; 30l ong-acti ng beta-agoni sts, such as sal nmeterol or

formoteraol; |eukotriene mpdifiers, such as pongl eukast, .zaf.irlukast, and
zi | et on Rimaiophyphenybsbsigtadowihiigo al&woc%@% H’gﬁe%%‘? ahwbc ainis substituted”

nclude’ Che TAPmul ot 1o of S Tt Ve R el R R R o e er o
and exci pelecied frommdhydtogen wir lowenalkpk ulmbn rgbodinemit dbhe abky]l chan danm itler 4-
position of the phenyl ring, and substituents are attached to the carbon at the free end of
the alkyl group.
15
R; may be phenyl optionally substituted with a substituent selected from halo, -Cy.salkyl, -
Cialkylhalo, -CygalkylCN, -OCjgalkyl, -OC;galkylhalo, -OCi.salkylCO;NH,, -OC;.
6alkylCN, -OCj6alkylCsscycloalkyl, -OC;ealkylCe¢Hs, -OC;4alkylOCH;, -OCgHs,
-OCgHshalo, -CF3, -OCF;, -NR'R" (where R’ and R" are independently selected from
20  hydrogen, -C(O)Cipsalkyl, -C(O)C¢Hs, -C(O)CH=CHCO.H, -C(O)CicalkylCO,H,
-C(0)Cy.6alkylCO,CH3,  -C(0)Cj.alkylCeHs, -C(0)CiealkylC¢HsCH; — -C(O)Ci.
salkylCsH4OCHj3 and -C(0)C,.salkylCsHshalo), -CO,H, -CO,C,¢alkyl, -NO,, -OH, -C¢Hs,
-CsH4Cy.galkyl, -CsHshalo and -OC(0)Cyealkyl.

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

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

each independently selected from chloro, hydroxy or methoxy; lower cycloalkyl; or



to give a capsule in which the active ingredient (with or w thout other
carriers) is 5surrounded by the encapsulation carrier. As will be readily
appreci atwo 2098/w3hase skilled in the art, the route of asormwbe7Tawi«n and
the nature of the pharmaceutically acceptable carrier will depend on the
nature of the condition and the animal to be treated. It is believed that
the choice of a particular carrier 10 or delivery system and route of
admini stration could be readily detern2fed by a person skilled in the art.
In the preparation of any formnul ati on containing the conmpounds care can be
taken to ensure that the activity of the conpound is not destroyed in the
process apdohdiBt sibzEtgQPOHoE bS adlNexide trRel WhEe Sthé eubétitaaits @fe Wasthout
bei ng destroyed. In sonme circunstances it nay be necessary to protect the
conpound ipdepaedantly isplseisd ifiom ¢fdorgr t | 15such as, for exanple, nicro

encapsul ation. Simlarly the route of adm nistrati on chosen can be such
that the conpound reaches its site of action. The pharmaceuti cal

conposi t ilongeton fnthew| embadimenn®;jude ghengle 4-uhlbadphenylprd-oetloxyplenyhl 4-
nasal . topi.cal (includin uccal and.syb-1ingual), vaginal or parenteral
(inclﬁdiggdﬁﬁyp ?Wiﬁﬂgﬁﬁgﬁ£Pw§§ﬂfgﬂﬁﬁﬁg65éﬂﬁﬁﬁwi%W?%%%nous) admi ni stration
or in aformsuitable for admnistration by inhalation or insufflation. It
is envisaged that the conpositions may be provided in a formsuitable for
oral or AagadthemkmpidimenitRios uosubsijtuiedinbienyli asdalpphémd.uirf & firthenemppdiment
conpounds, of t% iq¥ention, together with a conventional adjuvant, carrier,
or dilue 1f3§§’ RS be pl aced into the form of pharnaceuti cal
conpositions and unit dosages thereof, and in such formmy be enpl oyed as
solids, such as tablets or filled capsules, or liquids such as solutions,
suspéfsi dng fukhgriembodinens Roxs pef hydrogempsul es filled with the sane, all for
oral use, in the formof suppositories for rectal admnistration; or in the
formof sterile injectable solutions for parenteral (including

subcut andaysia fisther eMBOAMRHY 103 ¢OhpHDmBL AleiR2Pfegé O WP BrmuBdla: Such
pharmaceutical conpositions and unit dosage forns thereof may conprise
conventional ingredients in conventional proportions, wth or wthout

addi t | ongh oGk bR WheR R, BY LOBL RO, isANEHIHCHIUH L CHOR ARG rbOd, MY
contain any suitable efféctive anounf of the acfive ingredient commensurate
wi t h1fhe wheremddd Mo 13y dasmge beabgeyl Gnié).5 Bepliog etoms-onayubutdpsiesally

containing, ten (10), m/lligrans qf tive ipagredient or, nore Qroadl 0.1
Lo one. hotaiEiet 76b St BRERof Syl PR Bosbentgrs sdined st

r epr esentiald, Yeveétlltyl dosiRas, Iaferalkokhang pp@gunds of the present invention
can be admnistrated in a wde variety of oral and 10 parenteral dosage

forms. It will be understood to those skilled in the art that the follow ng

dosage f i t chi nentq, e anpC of
he. 1 mvent AapRY 8O A e R B e B AR S Q) LR ARG AP e

i nvenoi onrylfer—(OHeRAMeeT0c i rwireenit is ©ab 3 oThrdsstdroony] fuagitsélfibe colgpiontedis of
the present. invention, 15 pharmaceuytically acceptable carriers can be

ei t her sdViftyamexq groupydesiyif leweralsrlepar ati ons may i ncl ude powders,
tablets, pills, capsules, cachets, suppositories, and di spensabl e granul es.
A solid carrier can be one or nore substances which nmay al so act as

gl I gent s,Inferaamj:hé:r_r@nbcgﬁlmlstl, wé,lell(lj Raiib FEEMNRIRIDRE dahydogauapeRding Giant s,

i nders, preseryatives, t et sintegrating.agents, .or an. encapsulating
mater | o SHGHHE Moo n g Subtientlif B b.ong FroR@pl GPET AR sof i o
that ks idpylaadt hetdkGart Hig themé ind8l Be dptibHAR, ahstivBed QTROAERYoad raf® of
exanple, in tablets, the active conponent is mxed with the carrier having
the 25 nevkyiaeys.bilmdhngbavapmebadiment theisubtiteenty opsrintlode haled lewerpdkyled in
the sh ap%yapoq(yf {oter %ﬁ{%lxgr %gd phenyl.

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

optionally substituted aryl or optionally substituted heterocycle (m=0), and more



The powders and tablets preferably contain fromfive or ten to about
seventy percent of the active conpound. Suitable carriers nay be nmagnesi um
car bonat eyvormaggsziium 30st earate, talc, sugar, |actose, PETAULPO7TAOXLPI N
starch, gelatin, tragacanth, nethylcellul ose, sodium

car boxynet hyl cel lul ose, a low nelting wax, cocoa butter, and the |ike. The
term WO 2008/ 037011PCT/ A1J2007/ 001429 - 35 - "preparation” is intended to
include the fornul ation of the active-@bapound with encapsul ati ng materi al
as carrier providing a capsule in which the active conmponent, with or

Wi thout carriers, is surrounded by a carrier, which is thus in association

with it. prbfeiabBr ~ oRAARY SuB§tHute®ZE 08 &5 nddhtberdit mitRdyclitahdtelosyclp WIS S,
capsules, pills, cachets,” 5and Iozer(lﬁgs can be used as solid forms sujtable

for oral cptinnallyssubstituend 9 poil0 prestheradnbjcxslis fistarediciecer, amoptiswakhe SebsHEGhx
such as qgﬂ] 8Mge of fatty acid glycerides or cocoa butter, is first nelted
and the acti%e conponent is di spersed honobgeneously therein, as by
stirring. The nolten honbgenous m xture is then poured into conveni ent

10si zed noul ds,. allowed . to caool, and thereby to soljdif r mul
sui tabl e Pdﬁevﬁ@Wﬁémﬂ%&Wmﬁm§fghpﬁﬁhb%ﬁ? g BN@§Eﬂté%“@5ﬁ%@§§aPW% Y’ npons

creans, g@h% iyl %?h%ﬁmélf OFYIRolRAinyPRNIA0 b9, ! fin giqgfn 9m § Oyfihe sact i ve

i ngredie S arriers -as ar novvnlnt e ar e appropriate.” 15
Li qui d f axadipzaph) athismmdyl] nisbxedely$olfutazanys,, 1scnthqae¢>i‘yl omsrazalyll enytdzelinyls, for

i ot o rRlIRE by B a0 p gl it PRAEE Lopuerbaert Fidhidhs o
pol yet hylging ogly aahdigdiyt (iaeluddgSt, 2'3' bl |1'3}4“tﬂ1af1i&%81‘yf59 WP%(!}H' PpEmidigylude

steril e solutions, suspensions, enulsions, iggu ps and I Xirs. The active

i ngr édi emyridazinge mir@tgd,l \mazmyl,snmp@mﬁu 1.A-doxsnzl, rmemboliagl | \A4-dikianylabl e
gg[ rhl efl'he g%}h%% Jtnpf drnlsﬂqgcyl\zalﬁ %tS@{ntt]#}gnﬁ r g&'ﬁ'z{hyfo' \f-?nihl(%{or[a3 %ﬁ&%qbyl()f

cor t eSent “i’nvention

f or mul at agichey2, Parfant.er akdoRA a@ﬁnﬁm;ﬂ; r Ebtehmfm(aﬁyl;l beyizdthieryl! | banzofxazolﬂx anpl e
bol us |nject|on or conti nuous_ i nfusion) and may, be p esen“gﬁ in un t dose

formin departhiesolyhbensiseiagelyh PF%%@*‘Z%}‘F&P‘F“%}%%@Y Ardage I%qu}nﬁ inyl,
mul ti-do 11?(91“1 f Q@frﬁnx\ﬁhﬁ}h a 1&399 gﬂﬁx@?eréﬁﬂﬂ%l 1, e ARAS LiRRRLARY take

such for dspensi ons ns i n ol or “aqueous
vehidﬁesxnmnmahmﬂ Uﬂnbauuuﬁmnmphhymmnﬂag¢Mﬂshmﬂch as suspendi ng,
stabilising and/or dispersing agents. 30 Alternatively, the active

i ngredient may be in powder form obtained by aseptic isolation WO

2008/ 037 OfipkPhehb At JARO fn@0hdy De- ud&i 1o Af cabEycli6 'ch}P%s Qihehylolﬁbpﬂthﬂat Ion

fromsolution, fof constitution with a suitable vehicle, ster
pyr ogen- findenyharelenylp8fiorcaykised arthracengbeut i cal fornms sui tabl e for
i njectable use include sterile injectable solutions or

20  The aryl or heterocyclic may be optionally substituted with a broad range of substituents,
and preferably with Cy. alkyl, Ci.s alkoxy, Cy¢ alkenyl, Cy alkynyl, halo, hydroxy,
mercapto, trifluoromethyl, amino, nitro, cyano and mono or di(Cjsalkyl) amino. The

substituents also include phenyl, benzyl and heterocyclyl.

25  In an embodiment 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 (which may be optionally substituted).

30 In an embodiment R; is -CH,R3, -C(=0)R3, -C(=O0)N(R4)Rs or —SO2R¢; where



5 dispersions, and sterile powders for the extenporaneous preparation of
sterile injectable solutions. They can be stable under the conditions of
manuf act uwe 2aest33d1or age and nmay be preserved agai nst oxipdatAwm7andi2b he
contam nating action of mcroorgani sns such as bacteria or fungi. 10 Those
skilled in the art may readily determ ne appropriate fornulations for the
conpounds of the present invention usigg conventi onal approaches.
Identification of preferred pH ranges-anad suitabl e excipients, for exanple
antioxidants, is routine in the art. Buffer systens are routinely used to
provi de pH val ues of a desired range and include carboxylic acid buffers
for exanpl e acetgt i 48 i : ar i.e

antioxi dants f5 g? gs g@gﬁﬂg{;&u g&%g%@?gfh%u%g@e{"%@stﬁg}éu%engﬁe efélﬁ?)rft}yc

conmpounds such asel®ked Gomyi-CAGH SCHANNHayL, adddb©.aruk thesgoarst apdarfe or

sul phite, and netah ghelmiiprRaspnleds HibbAutdd il MR or Ollkdliys RPShAR;
medi um for the injectiabl e Sol ufion or_dispersiqn,m contai n g OL t'he
clegiog Hipa hat

convent i onal sol $bstitugRd phepy} wherg fha subgtitpeys gdn Aty Bnt ai n,
20 fos exanpl e, @éﬁmﬁlly glibanekd 5pok Yohembaed dxrngirel, wikigche alibsitaestpytene

gl ycol and |iqui ol viet hyl ene gl ygol , dt i syi t abl ] Xt.urnes

t hereof, and veg@figlfﬁ e%tP s.SéleI(H‘gA pﬁSBlerﬁqB?’uiaaﬁly iégl%?a“b(gﬂ nﬁ?’%?glikgiéd,a%flbr
exanpl e, by the beteroafylexy; end hetgresud optisndllyciubstitntedbyith hkyher hetleallayicer of
the required pargi LA LSRAR R b ilchindeRy Wil
surfactants. The&%ﬁg\%ﬁ{sﬁ%ﬁh@;&%&Egﬁﬁ?ﬁeﬁ)@%ﬁ%%&% croor ga%gpns cgﬁy e brought
about where 25 nEemdigirgamyls t he incl usi on of various antibacterial and
anti figngal agentr, if@r exanpl e, parabens, chlorobutanol, phenol, sorbic
acid, thinerosal jand the |ike, In ny.cases it will be preferable to

i ncl ude agent £ t Bs B llﬁl’ﬁ’&@?ﬁf?@:¥‘&§Pfﬁ%€@éﬂ{5¥1@?§@ugars or sodi um

chl oride. PrefderBbisyhetdrbamyf.ormul ation for injection will be isotonic with
bl ood. Prol onged absorption of the injectable conmpositions can be brought

about by .the use in fhe fofo) i ti~ons of | ayi bsorption, for
exanpl e, Iﬁla&%%ﬁf ﬂﬂ?%‘ﬁ%%‘f‘gﬁ%‘t@%%dbgg@ 3% h‘f‘%ﬁé’f‘%ﬁ@éﬁ? i g@?@f g’?ﬁ‘% sui tabl e
for ijgj ect abl g URgigGHticRSIHaIbsHREEdn&HylaBHiyl, Wbropyl, where the substituents are
2008/ 037011PCT/ A1J2007/ 001429 -37 - appropriate route includin

QFEMPanXlnT ection

i ntravenous, i nt aaprndaniy selegied Gem &G QI -SGHAHMNE - diragth

or infusion. Stegg Q] i reg: 1 ( porating the
active conpoundsf\]:[irlsq%zh%ﬂg&ﬁo ghﬁl’ﬂrfg 108{2‘(% e?]%ﬁ?%{eﬁ%}pﬁ)gb@?/’zﬂl lgﬁ;’?ol vent with
various other influedphatyd, @ucihethoxyitesd; epiomatlgselstiaited pherys wheguhe ed,

foll d by filt d steriljzatign. GCe Iy, d [ : db
| ncor porat| ng ¢ hEIDHRFBRSTSHOFPITERY SECH AT edPant PALS SR |
vehi nge whi ch cogtiaiifted MeazBRS Hyrdl B REYE tRhyIESb ML BN sdthRz8190 i Rd ot her

ingredients fromthose enuneratéd above. In’the casé of sterile powders for
t he preparation tfiadiszelyl) er pympaedylatdiere the sslbriueits ass indepshdentbycselestedods  of

ti i f - i f i.
Crer | on 111t or s Mt Sydlienabft V8 Chy pndnpRaPh SR Brta
desired ingredi eqrs3-MEapi-1 heraekiue 2LReeHeeNtg, are suitably protected

they may be orally adm nistered, for 15 exanple, with an inert diluent or
with an assinilaBkésBdible carrier, or it may be enclosed in hard or soft

shel |,.gel ati n cagst | & resssed. | ,Of. It may be
i ncorzgorat ed HeéH %pl\}\n‘g{eﬁﬁtﬁﬁ}gﬁ%ég%a’ %@ﬁgﬁd?%yﬂégﬁg%@ﬁtﬁgﬁpeuti c

admi ni stration, wkeyllsdnzyle asdnpound may be incorporated wth excipients and
used in the formof ingestible tablets, buccal tablets, troches, capsules,
elixirs, susp%sﬁéh%l?}’%l}’ ups, wafers, and the like. 20 Such conpositions
and preparations preferably contain at |east 1% by wei ght of active
conpound. The percentage of the conpositions and preparations nmay, of
course, He amtheecensbudinrent obtheeiniventidny Rbds b€ORae fustidoting 5A tip aabenitonghws of

t he ight of the unit. The a nt of. active. ound i.n,the eutically
usef \LA#) COWBSE:PTFEOH ey, norbé)PEE]gﬁB’ciS ﬁ%ﬁt@ﬁ%tpyﬁc@gi ] g“"&'d%‘ﬁ%eﬁ\?ﬁ%ﬁl#es bém(!1

obt ai ned. py2intha shRPIGEDD), bAi®PNESCRBRI S, capsules and the |ike may al so
contain the conmponents as |isted hereafter: a binder such as gum acaci a,
corn starch or gel atin; excipients such as dical ci um phosphate; a

di sintegrati ng agent such as corn starch, potato starch, alginic acid and
the like; a lubricant such as nmagnesium stearate; and a sweeteni ng agent
such a 30 sucrose, |actose or saccharin nmay be added or a flavouring agent
such as peppermnt, oil WD 2008/ 037011PCT/ A1J2007/ 001429



- 38 - of wintergreen, or cherry flavouring. Wen the dosage unit formis a
capsule, it may contain, in addition to materials of the above type, a

| i qui d cawoi2ees/03vani ous ot her materials may be present @ETAARVOTIYS420r t O

ot herwi se nodify the physical 5 formof the dosage unit. For instance,
tablets, pills, or capsules may be coated wth shellac, sugar or both. A
syrup or elixir may contain the active conpound, sucrose as a sweetening
agent, methyl and propyl parabens as pré%ervatives, a dye and flavouring
such as cherry or orange flavour. Any nmaterial used in preparing any dosage
unit formcan be pharmaceutically pure and substantially non-toxic in the

amount s gapled¥a6thel Bmd6@iniengnwhekDHehigvationvelaanountpsindsey foemula I or
i ncorporated into sustained-rel ease preparations_ and fornul atjons,

i ncl udi ndormaa &2 peise. Bl 1s g operdlly sbsiipied @bgnyds X ih@, Adegstheryuith thgatams
specific I f oA it : : can
be. pr cpar il d Betictitims af BiEaHey Seualnt) B tefiohdly tinse

sui t abl e pyeilder dng ginclillimg AVHogides kabipytidinhgn aaith thibeoReBrGds agdhCE],-,d3 is -
desi r ed. ueou uspensj ans suitable for oral use be made .

di spePsi figiahan iﬁélf} maﬁgg%wa%‘ﬁﬁ v%‘%é%tﬁt?é}néml °h é@w@a@ﬁyw@%&ﬂgw

mat eri al e c natural or synthetic guns, resins, 20 nethylcellul ose,

sodi um car boxyngt hyl cel | ul ose, or other well known suspending agents.
Pharmaceutically acceptable carriers and/or diluents include any and all

sol vent s, di.spersi on. nmedi coatings,.antibacterdal .and antifun agent s,
i sotonic Iﬁﬁﬁﬁ gB?BPrﬁf’iagﬁ tbgﬁl %%}?R?é‘nag%foé’%#&a‘fﬂ@ ]:ai d S%ﬁegeﬁgg%{%%a% tic ﬁFmedi a
and agentiSayf RévePRALARGAY b FrameBit édntre 2Bnd tHetdf@rRCas chpabl@bf ekidgigid mokhe

art. Exceg%_tl n so far as any conventional nedia or agent is inconpatible
wi t h10he than pueesteiegisempan formysthe Huenlign exiendsdo eadr abbgss forms ipdeidpplbhs | s

cont enpl d Y - i i { en : S | d
ot he oS, SRR TG J3HKE ARRER A1 150 ToB1 480 o GRS BhC
suspensi adayeriodale thibsiatgsaphith esthqals egransihg ansesolmingc agdndi nAltematiddly tthon t o
t he active_conponent, colorants, flavours, stapilisers, butfers,. artificial
and natu rlﬁqh"éc{@b‘ls‘étﬁéﬁs dnaydedepar %\41{’% aSYOHPEIKE ﬁ}é‘?tg?ﬂ%‘bs\l%?lmai IHEMEGiAESs, and
the like. 5 For topical adm nistration to the epiderm s the conpounds
according to the invention may be fornul ated as ointnents, creams or
| ot i dfs, Fur insares itamdldesr apreqated lthat Chevcompowndard the eeasentnimyentiosr widkberpl e,
be fornmulated with a queous .or. oi Iy hase with the di tion of,.sujtable
t hi ckeni g™ ﬂ’aﬂ/ Eff'gjﬁe‘?r}l t_ﬁ?ﬁGoﬁ'ﬁg?hvgl.enﬁ_%%ﬁﬁ%wgntrwe%]earf)g?cﬁﬂ?ea{:éagD%‘Ylﬁa]aiﬁea Yueous
or oily hASR, sitsbtivicht. A&coBEREKathe2bMmPoGaiRtoTitit R8&nOInvEBti¢h RAY b bfegémed
agents, stab;I|S|n? 10 agents, dispersing agents, suspending agents, .
t hi ckeni rig mig&wes of enantiomstss ifergingtgarss, snaminmarically gagchedi MEHIES O FaceBIs cal
adm ni stration in th includ oemg OQPT j1 Si i3 nt,.in a
fl avour edn%gg% 8‘?’ us%%ﬁrémg’u&og% g’elgin éacéom a%glggt gggg%a%?%s;%ﬁtfoa%??ﬁﬂgs are
conprosi NgnimpnagichNepiredr edi ent in an inert base such as gelatin and
gl ycerin or sucrose 15and acaci a; and nout hwashes conprising the active
ingredient in a suitable liquid carrier. Solutions or suspensions are
appl i ed di{ Gel Merki WiErdiaRAle £PAM E%an%%ﬁm%? Cldhh OBRINtITRANR ally Bhire®XaARS ©
with a dropper, pipette or spray. The fornmulations may be proovided in
si ngl e orthautht iedagonia risnsubstentiaBy Ifee tofritscasntiaheric paiop papntormggicpdrite ist hi s
may be achi evEd b thg .20 at(igent adm ni st eri ng,,an aFﬁropri at.e .
pr edet er rAHERY SREIFESCGrL IHESS PEPEPTIC 815 O _ r?ﬁ@“ég§?mgﬁm§“§pray,
thi s ogey [pe) a-fRvWRkrdianihexaiteoPihe TRBNS gRen As TR RbING RERAT FhdtidnS PY.RY
punp. To inprove nasal delivery and retention the conpounds according to
the i nverandoRonéyhdeineheapskibattd e enantipsieodestcessnés, defingdopmiFat edfwl t h
ot her agept o, SRS He PekcOnGBORLS Slbtdty 0% FELSPL]. O bibalifeif ARAbm
"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

30  preferably greater than 90%, and most preferably greater than 95%.



25 Administration to the respiratory tract may al so be achi eved by neans of
an aerosol fornulation in which the active ingredient is provided in a
pressuri swo 2pesois7onitt h a sui tabl e propel |l ant such as a circoraaf2zbaraworar bon
(CFC) for exanpl e dichlorodifluoronmethane, trichlorofluoronethane, or

di chl orot etraf | uoroet hane, carbon di oxide, or other suitable gas. 30 The
aerosol may conveniently also contain a surfactant such as lecithin. The
dose of drug may be controlled by provi$ron of a netered valve. WD

2008/ 037011PCT/ A1J2007/ 001429 -40 - Alternatively the active ingredients
may be provided in the formof a dry powder, for exanple a powder m x of

t he conpawegréferrad sigicoibiver phoutepounds ef founhladsyiiele t@ssins 8 k@ravlgenis camted
derivatives such as hydroxy ropylnp%g I ﬁellulos nd pol yvi nyl pyrrolidone
5 (PVP) . atsnomtohaftgchmeat s depig iytbfrt SATYCIg P8I0 gel in the nasal
cavity. The powder conposition may be presented in unit dose formfor
exanple in capsules or cartridges of, e.g., gelatin, or blister packs from
whi ch the powder nay be adm ni stered byffmeans of an inhaler. 10In
formul ati ons intended for adm ni st i ogthe respiratory tract,

i ncluding intranasal formulationsa the ¢ ognd will generally have a small
particle size for exanple of the d T to 10 microns or |less. Such a
particle size may be obtained by neans knewy in the art, for exanple by

m croni sation. 15Wien desired, formulations &dapted to give sustai ned

rel eaSe of the active ingredient may be enployed. The pharnmaceuti cal

prepar ation re preferably in unit.dgsa forms., In such. form fthe

pr epar at iIBW?]il z’esatﬁgffﬂ??edlea@' ﬁWP%SlﬂHF‘ﬁ "Hﬁ%eeg El@fg‘)f}éﬁ ?hsﬂglt%ﬁ BByt i ti es
of the agkiiyfat?h GPIR6Ahe PRSI VebusRe aFatR o pARtdeRe® 1P fHekadedgenic
preparation, the(Facka e containing discrete quantities of preparation,
such as paskesesgrdingicthe CabaprgaléLrelegsystianvders in vials or anpoul es. Al so,
the unit dosage formcan be a capsule, tablet, cachet, or |ozenge itself,
or it can be the appropriate nunber of any of these in packaged form 25t
i's especiwhéry thelvanpagadiss at Radiameldation-qas@ndabid badpjtasayt oans il B- slebage
unit formfor ease of admnistration and uniformjty of dosage. Dosage unit
formas dsdarmend ail isemerciopys ghipsicompoyngs g Flé"lhéieér’ﬁ‘ the REgReRbVe™Ionn t ary
dosages for the subjects to be treated; each unit containing a

predeterm ned quantity of active material calculated to produce the desired
t her apeutlihe edlfseof the casmoundst iob rfomntlae thend eguareeprefdrablprapleutiacaiticalsy r i er .

by and QPR dBbdnuhbe SrPteasies ik e Rae il 4-Crage gh ho BT oo
mat enkal Rfdn tthe sfpetdradé %fesemn‘a&ggyﬁg 31?1831 HR afsl J 200 74O detd8dimied Iin the

therapeutic effect 'to be achieved, the limtations inherent in the
art of congrgaitinmf phawiacaviically aveeptedlesaltal for the treatnment of disease in
l'i ving subjects having a diseased condition in which bodily health is

i npai red. 5The invention also includes the conpounds of fornmula 1, la, II

in the aljs@nl&etippecidtéd thatpRirthathigicalyaetsptibladeivativendt thdosagRuhdyd of

formulae I and Ia and the salts thereof, are also within the scope and spirit of the

20  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.

25
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



The amobunt of conpound of fornula | adm nistered nmay be in the range from
about 10 ng to 2000 ny per day, depending on the activity of the conpound
and t he dveeassa3tmibe 10treated. Liquids or powders for PCmAta2neaal429

adm ni stration, tablets or capsules for oral adm nistration and |iquids for
i ntravenous adm nistration are the preferred conpositions. 15Those skilled
inthe art will appreciate that the inyention described herein is
susceptible to variations and nodi fi ca€Pons ot her than those specifically
described. It is to be understood that the invention includes all such
variations and nodifications which fall within the spirit and scope. The

i nvent i onphathsceuticdllydasceptableofindrmis tarpergahieatcid emcludorgpdsi tmobrinitesd to

conmpounds referred to or indicated in this,.specification, jindividually or
col | ect i visidyochigsie, 2bydaroare éﬁf‘“&’@n&i%gfﬂ‘?rb‘hsm&fha&ﬁ%}ﬁﬁom’ o‘ioﬂlr?ﬂ?sé‘?p D€ d
steps or ipe L&hereNinit, NadeBibic, SART, fhfBhicO Futhrid MhalRid, dkctic,

publ i cat i%?%%%%%?%?’n%%eﬁlgh% rclﬁl\}%’daf romit), or tocany m.],it ter which is
known, i ssafiogclicandlfama|at tantrtiveatidkenTlas canntat Kowvifedeprermaryramiges 88d on or

any fqrm of estion that .thaf prior.publication (or i i
de)r/i ved fI?Ydi’rﬁﬁ’iﬂ SE}ACE{}]G\,\EI%HB%JXOBH?% 1‘%‘3&?" %L?%alf[%epliog%hw%?f %‘%&%ﬁ’%ﬁ %in%%\?\,{ edge
in the figlthe0fceBidleRYO e, BmWMALS Bulkdthdie, 2R Ghrtdt€.aThOBaseakldttien salfimolgaout

this specification and the clains which fol low, unless the context requires
ot her wi sehuttdre netrlimitesh tpsaltsesuchaasdsoditin.a peigssiumyy Hod, "IHBEY ARSIy

"conprising”, 30wll, b nder st god i 2 Al i S eq

i nt eger o?lg@PBIﬂ)mbran&rS‘ Pa&m?rﬁfuggerégg’r S%%péﬂ%éeﬂ%é{ﬁi{nﬁ% gﬁ%‘?‘ﬁs?‘%‘ of any
ot her i nt §@@smREd WitPswh featdmsdbwenbikgehslides, sichpss. meth@l, ethyl, propyl, and
2008/ 037011PCT/ A1J2007/ 001429 - 42 - Experi ment ynt het i roced s 5 1H
NVR sHkct butyhelfleridese brameidesandiodifiss; diatly, ﬁ@ﬁ%ﬁk“c é}/f??‘é]ﬁfé‘é‘ﬁ% le%}gfag‘? AM
300 spectf - r 1860k SO RhAer, $6r 26598% 06

d6- DVB0 u%n?ir:gﬁ’?{%é ?ggi%g{ﬁgfﬂgo%vgﬁggﬁgak as a ref grr’encg. em'ycal shifts are
reported esmpdundevisical epproprixte 4c3d pebasein theqmeseppmyf asiitabletsplveto| | owi ng
conventions to assign the nmultiplicity: s (singlet), d (doublet), t
(triplet), g (quartet) m(rmultiple and prefixed b (broad). Mass 10 spectra

(ESI) wer Qs FoivBiti @aay GRiACN BRl1RG SRR @EhEERh€ free Eb@BbUNds
chr omat og?%%ﬁgrﬁg/as ng?ftlger med on 4%}%63um Silica Sel 60 (Mer.ck No. 938&)%.
215

Pr epatft | veas-el@tess. o hydiated) and it issintegded that beth Toums prgpithin the seops p

| i qui d handl er .,and,.a 00, PDA .det ect 0 A5 wi rwi se, HPLC
systems eRFFOY &Y eﬁﬁ%‘%ﬁl‘@%s 85{‘%&5’&%%%“5@ ng wa ‘gfrtﬁgéfrelét%?ni ng 0.1% TFA
and either acetonitrile or acetonitrile 15 containing 0.06% TFA. Met hod A
One equi val ent of an appropriate keto-acid of fornula Il or its ester.

anal ogue i[be ﬁmt"gﬂvez@'})w ® [FomplsRoN vatabley stolchinmely t;mngddq:y %ﬁoglﬁpleptL}sat e
di am ne of the gen [ 0 : U‘ﬁi ] lventb §adradblyEE ROt
reflux i nlrgﬁnl%rgrat‘%s oveﬁtd,ﬂé%g}\?égé ngl@ ad?é ng]r )ostélﬁg%e, t?l uenelyor x(y)/l ene,
in a o askntédeat vty theebiblogiceldactivith ofl tHoesmhatSt Sokveappaaypbedyf way of oxantpler

until no nore water i s bein, | ] ected in.the trap. catal yst,..such as an
aci d t osyMais, ethanel Béa‘ifélé&?l%Aﬁ\gﬁLo Srﬂ%"k"?ﬂ%“ %fﬁe%eP%a’éﬁ‘B%W? ¥Xt§}nlt Wed' to cool
and the 25 product filtered and recrystallised froman appropriate sol vent.
If no precipitate forns the solvent is evaporated in vacuo and the residue
recryst al IThs eetno'prpedring'l wdisedimigs bloadést s¢nso rmad syeemppassesr thpseciraivativesehpip C,

L et ekl % TR ALt b, S leAigiLgbag gl
O g. Shemyecid2ioldRQe kfdaAGhe 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
30  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.



Houl i han, WJ., et al., 1975, J. Med. Chem, 18:182-185. WO

2008/ 037011PCT/ A1J2007/ 001429 -43 -

10a- ( 4- Cwonrogsmsmyl) - 2, 3, 10, 10a-t et rahydro- 1H i mi dazof PCT/AU2007/001429

1, 2- bl i soqui nol i n-5-one Cl 5 The isoquinolinone derivative above was
prepared by Method A using ethyl enedi ami ne and 2-(benzoyl met hyl ) benzoi c
aci d. 1H NWR (300 MHz, d6-acetqgne) 8 2.58-2.70 (m 1H), 3.27-3.36
(m 1H), 3.43-3.52 (m 1H), 3.46 (d, -2~ 15.4 Hz), 3.53 (d, 111, J 15.3
Hz), 3.68-3.79 (m 111), 7.05-7.10 (m 101H), 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 ink
cal cul ated [ Mt1l-11+: 299.0; found: 298.09.

9a44- Chl h 1)-2,3,9,9a-tet dro-1H 8-t i | t al bl ht h
Tan- - oo termsahams et AR A 67 O HER B UNERE B0 AP Ve b 6L, was.

pr epar ed i hRMbR&pAMKC and carboxylic acid derivatives.
242- ( 4- C%%%ﬁgggﬁeﬁﬁg@(’g@g Stﬁ%@?{% S'_%lﬁiﬁlggtﬁlmr)]l;ﬁ%paci ¢ and garboxylic acid derivatives

2008/ 037011PCT/ A1J2007/ 001429 - 44 - 1381-MS tn/z cal cul ated [ MtH +: 300. O;

found; 299. 9. . Met hod B 5Twa equi val ent,s of di] r.Q I i

tri ethyl Mihid Bredhadaeet €5 Bnavenuy drent B SRR sIRHRY etk ity
THF or Oa&egtaﬁleiegﬁpbﬁa tBpSunadrFemulal ode. An isocyanate, isothiocyanate,
acid chloride or other acylating agent is added to the m xture and the

reaction nonitored by Il PLC. Wen conplete, the reaction is quenched with

water angd th r oduct I. i £t TaeahA i t
washed V\Fnt ?‘POS%%J{SP% SOngE i’g&e&l: 1§n,st§[a1% ’ﬁ@qﬁ%k(‘%g)ep wat écr%}lhia:l ?&S@t@ gﬂgﬂ thz‘)i
Na2 CCB( 46 0aiedes antlerapéutichil €E8¢tag) amotine oEdAd\or inmoreliof ek {ileezBBtonad MHSO4) ,
t he sol vent evaporated in vacuo and, the, residue either cr s%raldi.sed Qr

Bl a&@_cegta e GN_V?tlveS

puri 10 edREY eqmpmnds phfrriacabmy 13r inglpdinepharmapeptic

2410a- (4 r P t'é&h_y"&%- t8h16 AR Or &ithdnfi dazoll, 2- bl i soquin
ol i n151- §%%0;-a§§§§9é@¢%@?@ﬁ%$%blen ene?%]l fonam de CI The am de above was
prepared by Method B using 4-(fluorobenzenesul fonyl am no)acetyl chloride
and tri e%Jrrll és?g]thglgwilsg sgéc?itl]eldot'ilg Ecreer}nga‘?r%at?nne%t”p(yrr‘lt;elaﬁgg’?Yn Iﬂe%%gteﬁpspm%ﬁx%ﬁaphy'

or use of the invention, includes both therapeutic and prophylactic treatments.

15
In further aspect of the present invention, there is provided the use of a compound of

formula I or Ia, or salt thereof for the treatment (therapeutic or prophylactic) of RSV

infections.

20 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
25  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
30 is H and serve as useful synthetic intermediates. Compounds of formula III may be

prepared via appropriate starting materials of formula 1L



20 111 NWR (300 MHz, CDC13) 8 3.39 (d, 1H, J 15 Hz), 3.54-3.62 (m 1E1),
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), 7.13w6.288/63m118H), 7.37-7.42 (m 1H), 7.86-7.91 ( mPCZHU2007/@7420dd, 1H,
J7.5 Hz, 1.3 Hz). WD 2008/037011PCT/ A1J2007/001429 - 45 - Method C One
equi val ent of the appropriate conpound of formula Ill is allowed to react
wi th one equivalent of the appropriate acid chloride or alternative
acylating agent in a suitable inert 5 3btvent, such as toluene, in the
presence of a non-nucl eophilic base, such as tri et hyl am ne, at el evated
tenperature until the reaction is substantially conplete. An acyl transfer
reagent, such as N, N-di net hyl-4-am nopyridi ne, may al so be added to the
reaction m xture. The m>8i_iure is then allowed to cool and the product
filtered and recrystalliged froman appropriate solvent. If no precipitate
is fornmed the reacti purified using flash 1 hr maténgraphy or
preparative HPLC. A + HyN-B-C-NHy N~
4F| 0a44- Chl orophenyl =5-Wxo- 2, 3, 10, 10a testhnahydr - zoI 1
, 2- b] i soqui nol i n- é 4- oxobutyrl c acid Cl 15 Ther'am de above was
pr epared by Met hod C u8i' ng%uccini c anhydride and triethylamne with
N, N- di net hy1-4- am nopyFerglulad® i n t ol uene at refl ux forFoBulddlys and purified
by flash B&gg{it ogr aphy. 11-1 NWMR (300 MHz, CDC13) 8 2.57-2.60 (m
(m 2H), 3.55 (d, 1H, J 16 20Hz), 3.76-3.84 (m 2H),
3 96 4 06 (m 111), 4.43-4.52 (m 114), 4.60 (d, 111, J16 Hz), 7.12- 7.20
(m 35, Id.28erél,46he( Byuivdldt, of7 afl Gappetshriald-ketd-atid 6f Harmula 2T HE )readtésl wWth i n/ z
cal cul ated [ MrH: 399.0: found: 399.0.. WD 2008/ 037011 AlJZ 7/g0 429 -
46 - MNet geEOBImatsly s eaivalente af an arpioeEatsHjame o dhe engr w@??tgﬂ\{- -Gret hods
that wlhy dure
is outli nelg2 %(%nﬁ)gtg%\ll_\@ Ih%jgte@%a%ﬁﬂ?gé% l‘lﬁi’n érg?\%%t h agl%al{%gfl&r%lg&@A
appropri ablaemﬂm‘pqdmﬁs irf a Hasknthlaimbay b Ziteed wiithed Bnam-ﬁtaaln dppdraud iiride24 h&dA

di am ne of fornula H2N-B—C—NR3 1l.e a uene,. xyl e ot her
sui t abl e ARt Sé‘%h gt agdfdosy %Ee‘g?nll?‘?q'}hs %i aAs{%’ h]evﬁe?"ljimﬁ)é%? t%nd

Dean4§t arckopRRR AL ‘fﬁodu&‘%li&éﬂ 4h& rbé‘ﬁgtglhlﬂé‘&tfﬁﬁin teﬁi E}%rbp'ﬂaté' r‘s‘bl\lenﬂo T uid her
water is separating (typically 1-2 Cé The solvent 'is then distilled off

and the mesipitate fromk dlak solvent ieevaparatédsanlthe t¢sédpeusenysfallised r plrifandausing aphy
or prepa

10a’ - (4' f%ﬁ%ﬁ‘é?ﬁ’r‘?t‘}%ﬁ%hyf‘rl’f%amﬁ’l §8F3enzyly-2' 3, 10, 1

Ga' -tetrahydro-|' Hl5spi r of

cycl opr opane- él 10! -im dazo[ 1, 2- b] i soqui nol i nf 5| one) 1

Methods for the preparation of 2- -(2’-ox0-2’-aryl)benzoic acids of formula I have been
15  described by Guion T. S. et al.,, 1996, Synthetic Communications, 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.

20  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

25  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



0 Cd The am de above was prepared by Method D using

N- (4-fl uor obenzyBet hyl enedi am ne in xylenes at reflux for 21 h and purified
by fl ash wonomasognaphy. 20 31-1 NVR (300 MHz, CDC13) 5pr0TAdR200740142m 1H),
1.56-1.64 (m1H), 1.76-1.82 (m 1H), 1.92-1.99 (m 111), 2.36 (d, 1H, J 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 111), 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 7.628z, 1.3 Hz). WO

2008/ 037011PCT/ A1J2007/ 001429 - 47 - Method E One equival ent of the
appropriate conpound of fornula Ill is reacted with one equivalent of the

appr opr i a¥89°Csof ¥ppakienaldly i1Subi ARyaR@ety,| dsolidnt ity kefficieatly didlePHRRAL Ur €
ranging 5 from 20-120C for 1 - 48h. The reaction is then allowed to cool

and the Mdé@chr as| . At dimethudassiamidaianaiebe yeadanditbemixtprsris Aeated ot sk an o
I t t
oL vent . ] ot RLRE LRI AL, S SAITP 1R, LD O S PLPHEL RS

i socyanatie,dilwsat h\nthcwaﬁﬁt ecutalibddomyth adqieons A Glcad etittdddwithanhyiisblee or
alternative agcylatin agent (2.2eq) is ,added directly faor liquids or _as a
sol ut Pon qrﬁaIBSIISP]HF%g]i elqwarfl%ﬁxfé%ﬂtﬁ g% drisdzand songergrtedrandiiie Eppiispriabe
compound kil B fhsh | dhrdfarbBiiBhy. | PnOMELBA Gk )is B ction
is sti rrelgfnang G%J A v war m % room 1 %g%eqn%gl?lgtur!él? enfhgﬁlrﬂ.k%ﬁihg?
reaction tr@“&ctﬁsmdu@httd: yqlmpuuhsehlowde kolwkoe nsing deetotiride sseaica-boleentt i mes with
Cl1-12C12 or other suitable organic solvent. The conbi ned organic extracts
are washed with IN NaCH (3x) and 10% HCI (3x). In the case of basic
products the acid sash is omtted and ikeBsthe case ofpacidic products the

basi ¢ wash isiiertged For geupral or 8B&LC product siithe cryde purity may

be inmproved by siiriing theﬂggﬂblned CHRRr'2 20 ekt acif in resence of a
polyner-suppor Egse (suth as "P- car honat e resy nataOFechnol ogi es
Inc.) for 0.5-12h. "The CH2Cl2 extracts2®re dried (NgSCﬂ and t he sol vent
evaporated in vacuo. The crude products are subsequently purified by flash
chr omat ogr aphy. 0

2510a- (4- Chl or ophenyO- 1- (pyri di ne- 3-car bonyl) -2, 3,10, 10a-tetrghydro-1Him d
azoll ,2- blisoquinolimb5-one WD 2008/ 037011PCT/ A1J2007/00L429H-48 - C
The acyl ated i soqui nolinone derivative above was prepared thod F using
ni coti noyl chloride and

10a- (4-chl orophenyl) -2, 3,10, 10a-tetrahydro-| H i m dazo[ 1, 2- b]¢S0oqui nol i n- 5-
5one.. 11-1 N1VIR (300 MHz, d6-acetone) 6 3.78-3.88 (n, 3H), 3.97-4.09 (in,
1H), 19, 2dicheng 2 m

Other compounds 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

15  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

20  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.



1H, 4.72 (d, 1H, J 16.0Hz), 7.29 (d, 2H, J 8.9Hz), 7.31-7.38 (m 1H),
7.41-7.52 (m 3H), 7.58 (d, 2H, J 8.9Hz), 7.87-7.91 (in, 1H), 7.92 (ddd,
111,] 1. AW@,208/@7@z, J 7.9Hz), 8.67 10(dd,J 1.7Hz, J 4PeEA)U20&/06820dd,
11-1, J 0.9Hz, J 2.2Hz). ESI-M5 miz calculated [ MtH F. 404.0; found: 404.1.
10a- (4- Chl or ophenyl) - 1- (2- pyri di n-2-yl -acetvl)-2, 3,10, 10a-tetrahydro-1Him
dazorl, 2- 15blisoquinolin-5-one The acyl ated isoquinolinone derivative
above was prepared by Method F. Pyridi-292-yl- acetic acid was pre-activated
by treatnment with one equival ent of 0-benzotriazole- 20

'V, N, N3, Ni -tetranet hyl -uroni um hexafl uoro- phosphate in a DM/ pyridi ne
solution. After 10 mnutes, this solution was added to

10a- (4- chl orophenyl) -2, 3, 10, 10a-tetrahydro- 1H m dazo[ 1, 2- b] i soqui nol i n-5-o0n
e. WD 2008/ 037011PCT/ A1J200%/ 001429 - 49 - (300 MHz, CD2C12) 5 3.57
(d, 1H, J16.0 Hz), 3.73-3. @B4H) , 4.04-4. N, 4.37-4.45 (m 1H),
4.63 (d, 1H, J 16.0 Hz)A 7.16-].46 (3% ctaige, A 68|(ddd, @H, 7.7 Hz, 7.7 Hz,
1.8 Hz), 7.92 (dd, 1H, . (N1.8 Pgyne 8. 5 D IHNJI4.9 Hz). 5 ESI-MS
in/z calculated [ MtH : 418. 0; Rofind: 418 0. Method GR1&2This method is an
adaptation of the method desemibbed by Coperet, C.Fogiulal ., J. O g. Chem,
1998, 63, 1740-1741. 30% Hydrogen peroxide (10eq) is added to a solution of
ei ther an appropriate conmpound of formula | or formula Ill (1 eq) and

t ri oxor heSvhemeA 5nol % i n CH2C12 (4x vol unme of hydrogen peroxi de sol ution)

at an%ient tenperature. The mxture is stirred overnight after which tine
the m’xture is diluted wwth water and stirred for a 15 further 30 m nutes.
After thi j ¥ r : ; t
VA S S L s U L
evapor at exejaquivatend of @ cpingbund hefatesia B i Toldfust0°Cwhig acideghldrédepor bfhieed by

talli i. h h [ . .
205a- (4 CHf BFBABHRILS “DARLFSHe BP0 a0 e Tsociep. monjtogec y FRE A0 484. 1, 3a
, 8-tri azaeadiivhli® B@ﬂﬂg%kbﬂh@ 3P4Lki0A i L God B witll wirtr HIChORYARBAEAFhcRArinMAL | Ve
above was prepared by Method G from 10a-(4-chlorophenyl)- 2,3, 10, 10

a- t etlahysutiable argamicispleent and werkedsuppscosingtosstanderd msthodyy Similar acylation
2008/ 037%&}’3 8!;_6 ’%%‘Jc%gpey&gjb%%acting one equivalent of the compound of formula III with

one equivalent of the appropriate acid chloride in xylene at 120°C for 1-24h. The reaction

is then allowed to cool and the product isolated. Alternatively, compounds of formula III

may be treated with approximately 2.2 equivalents of an appropriate acid chloride or
15 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
20  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-
25  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.



- 50 - Hz), 7.35-7.39 (in, 1H), 7.41 (d, 2H, J 8.7 Hz), 7.59-7.61 (m 1H),
7.64 (d, 1H, J 7.9 Hz), 8.07-8.08 (in, 1H, 8.33 (d, 1H J6.5 Hz). ESI-M
m z cal cuwateas/(3kéiitr : 410. 0; found: 410.0. 5 Method H ArCapanorioafe
aromati ¢ o-hal ocarboxylic acid is suspended in tert-butanol or another
suitabl e solvent with approximtely 1.5 equivalents of an appropriate

p-di ketone. To this 10 mxture is added approximately 0.25 equival ents of
copper, copper (1) bromide or copper ¢BP-iodide. The suspension is then
treated with approximately 1.6 equival ents of potassiumtert-butoxide or
sodi um et hoxi de, sealed in a pressure-resistant vessel and heated in a

m crowave reactor with stirring at around 180C for approximtely 1 hour.

Al ternatively, a solvent w a sufficiently high boiling point (such as

N, N- di met hyl acet anm de) may 15 used and the m xtyre is heated at reflux
in an open vessel unti bsirate has been subgtantially converted. The
resulting mxture is diluted mntthar@rNHneuggallse NW\Lh agueous NH4Cl and
extracted with a suita pgani c sglyent. Th ptcNEXtracts are dried
and concentrated and the re i due may be purlfled by lash chromat ography.
The | actone internedi ateR'S then hydr ol ysed by treatment with dilute
aqueous hydr oxi de 20sol utseafulamsi ng acetonitril e aspaue®- sol vent.

3-12- (4- Chl orophenvl) - 2- oxoet hyl | -i soni cotinic acid WO

2008/ 037011PCT/ A1J2007/ 001429 - 51 - In NWR (300 MHz, d6-DVS0) 8 4.74 (s,
2H), 7. 62S«(h¢me2H, J 8.7Hz), 7.72 (d, 1H, J 5.0Hz), 8.06 (d, 21-1, .18.7Hz),
8.51 @§ 8.57 (d, 1H, J5.0Hz). ESI-M5 mz cal culated [ MtH] +: 276. 0;

f ound: 276 1 5 Method | An appropriate aromatic carboxylic acid derivative
is treatefy webbkeaioﬁmoahmmkmlaqewhelre R*qgdivvel @NthfduréH) dnéBqE¥aesSofahe a
suitabl e aromati c nucl eophile. The m xture is cooled or 10 heated

(typi cal |3ppeopriagocaypavmdnelc fosmatay 1T i resctedvisith e reghiveleghof ithe peprepridioxy| i c

acid deri r t red
Mt i ce Mok of iSbRkict oh GERSUTRE: b ARE ALY EubBaRBY ] °3 g
washed. |fangiag $ohi 20-pRERC firtla®4l., Théiecattiod isrken alcﬁoe‘drtaebelohnldnh@pmﬂhwls
acetate 36 @fhloronethan dried with MyJSO4 and concentrated. , (The product
may b f uilisied, washed ead eikher crysiallised %%ip.a@naﬂnrwaée soiverinplepyifiedopsiagt or
by Chron&ﬁﬁ&ﬁﬁ:%¥ }n sone cases the product cyclises to forma |actone,

whi ch may y Blysed by treatnment with dilute aqueous hydroxi de sol ution
usi ng acetonltrlle as a co-solvent.

2-12-(4- h | kb i id 0..Cl . .
32 (- TV RPLITARFRS of BB RIS T GRED, B paB0Ry e gF aIpSiTEa8) Ofet hod
| using Mtﬁgr&hbﬁith&ltﬁnmﬁlg lcotiRy &%h&bb@b?l@@ﬁé%%daﬂdﬂe&mt@ue@ F8funkfion®s

a

found to be vant ageous to heat the reaction to C for 4 hours. The
produdt versup éweaeayetsionf thas arec el daowgr iapthy . mdustry, such as those described in

“Comprehensive organic transformations: a guide to functional group preparations” by
Larock R. C., New York, VCH Publishers, Inc. 1989.

Examples of functional group inter-conversions are: ~C(O)NRR' from —~CO,CH; by
20  heating with or without catalytic metal cyanide, e.g. NaCN, and HNRR' in CH;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; -
25 C(=NR)NRR' from —C(NR'R")SR with H;NR'OAc" by heating in alcohol; -C(NR'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



WO 2008/ 037011PCT/ A1J2007/ 001429 - 52 - 1H NWMR (300 MHz, CDC13) 4.66 (s,
2H), 7.26 (d, 111, J7.1 Hz), 7.41 (dd, 1H, J7.6 Hz, J 7.6 Hz) , 7.45 (d,

2H, J 8. 5vozps/d7@% (dd, 1H, J 7.4 Hz, J 7.5 Hz), 7.96 @d1/AAi0700812% Hz),
8.12 (d, 2H, J7.8 Hz) 5 Method J A m xture of an appropriate 2-nethyl
aromatic carboxylic acid in THF is treated with approximately 2 to 4
equi val ents of lithiumdiisopropylamde at a tenperature between -78 C and
0 C The mxture is stirred for around3l1-hour while the tenperature is 10
increased to 0 C. The mxture is then cooled to -78 C and a sol ution of
approxi mately 1.2 equivalents of an appropriate ester, am de, Weinreb am de

or sui t abygh ANy Natiak Qﬁtaﬁﬂapmdu@ dlc%hbhemteﬁﬁﬁea Fha LE@sH)ONRIF' By | oned

towarmto O Cwith'stirrin to 4 hdurs and then allowed to warmto

r 0o 31 t enﬁé@’davmtéNllﬁ%B@@E @@lil T%QOEbm Ed)HhtNRtﬁ(FNCé\%Ruﬁms—m byT esatonantie
15
Pl ash cnr S RSEESROE MR SR b PRFUE ) refiel? oiBIEISDR bY bl

with a sup;triailmee -wa(sp}c fmi vmm'cm bﬁ&emﬂmth%wm&@s fagerfl TR @chis@d
concentrated. The resi be purified by recrystallisation or flash

chr ongt og‘P&tBHWPhenYl}}Té 351?9‘3'14881@33}’5%@%612@4 Hisaliige]; pNBSEU e SomeHRpEEh | n

Epsot aj n. "o affbydide anf e, B, GHOTNA EHAGRTADE; Siil \fref At

242- (4- dHGt/EMiényGl)Iz(}?((b@ﬁbtgﬂmyﬂ -Clop0Hobplmnanis ith SQL 125 CHidliabtn- aci ¢
0

mothyl a H AR lOl Ho CHeEl DD b HeRTE b B A Hs Fen ekt

300 MHz, ' " - 2 47
5 ekt ISR AR SR ORI

A corffournitNg 61&1@1431 QH(GHnefreerCHQCH by ¢he h}l@]ex’) reaetibna -Nab afrgmi €

anount of £ end THF 78C.. Th el ected
al kyl halﬁ:@éogfr:%g%ﬁ ?: eL%(rgﬁ P(?Xl SCe( ' %Ir%(r:llébalsﬁélﬁ np@?(i’séi um
t - but oxi deHa(®)GlRl €&m JOHCOHOMOHR b)Susiﬁg ﬂfe@bs@-ﬂ\ﬂ’arﬁh PemBdinkit 1680k CrO9Om
tenperature. Wen the reaction is conplete, the 10 m xture i s cool ed again

and quencdhRITROsH asetone: nCHedH b Figm oRskCHanivishiGieeh o Heframd—@N| Wit d
th hed
W th br i el PN ClrolfE Gy NIRERE S0 Sl Ron CRARNRL R R OIEEPT e

with brine I'ed over concen si due
by rdérystallisation or flash chromat ogr aphy 15This nmethod is an
adapt at i @ of rocedures described. in

1 , 56:718
2-12- (4- e FRAENOns 4 THpoRRer 1R the lawﬂest ﬁw ?fgi}]%%e Betegictet gwa &t er

protecting groups are well known in industry and have been described in many references

such as Protective Groups in Organic Synthesis, Greene, T. W. and Wuts, P.G.M. , Wiley-

Interscience, New York, 1999 or Protecting Groups, Kocienski, P.J., Thieme, Stuttgart,
20 1994,

The abbreviations that may be used herein, included in Schemes 1 to 4, and the

experimental section are as follows unless indicated otherwise:

25 DCM: dichloromethane
DIEA: diisopropylethylamine
DMEF: dimethylformamide
Et: ethyl
EtOAc: ethyl acetate

30 Me: methyl

MeOH: methyl alcohol



0 A 20 The keto-ester above was prepared according to Method K from

242- (4-chl oropheny0- 2- oxoet hyl kbenzoi ¢ acid and 3.1 equival ents of nethyl

i odi de. BS0-2MB/w37d12z cal cul ated [ M14] +: 317.0; found: 3PTTAU2000/001429

2008/ 037011PCT/ A1J2007/ 001429 - 54 - Method L An appropriate 2-fornyl
substituted aromatic carboxylic acid and an appropriate a- nethyl ene ketone
are di ssolved or suspended in ethanol. The m xture is cooled to O C and 5
the tenperature is maintained bel ow 5-82while an aqueous sol ution

contai ning approximately 1.2 equivalents of 1 M sodium hydroxide is added
dropwi se. The stirred solution is allowed to warmto anbi ent tenperature.
The sol utMen i s agiads fpeetomktrin H2SO4, heated to 60 C for 30 minutes and
then filtered. The keto-lactone thus obtained is suspended in ethanol and
hydr ol ys&¥Miisi ng &Yeleduaagnsts tR$PRAAYFoxi de. The crude enone 10 solution is
then tregied with Pirgflogen in the presence of palladiumon charcoal until
reduction of the g ne i s conplete. The reaction mxture is acidified,
extract edPIn€o et high meletmbme lupidchrofg®@4phpnd concent r at ed.

2-1- 3-5(4- or ophg{n% }1- 3: oxo- propyl | -benzoic acid HO 15C The keto-acid
above>wa epar ed! é fBt%od L from 2-fornyl benzoic acid and 1-(4-

chl or opheppl) - et hg@RBroacetic acid NVR (300 MHz, CDC13) 3.15-3.50 (m 4H),
7.15-7.62 (m 5H, overl apping CHC13), 207.74-7.83 ( 1H), 7.87-7.98 (m

2H) ES1- N&hhi z c&lusap-aL¥aN' 'r'-te[tmﬁihylmgam}dlmﬁmdtﬁ?ighwpﬂhmhﬁéd M 25 An
appropri conpo 0 la | that contains an oxidisabl e al kyl ene
group isaltc}?lg'sol vegeq%}l%s‘rgggé%ed i n dichloronmethane and treated with

pot assi urTg@dy mangdwegleh(didequi val ents) and a catal ytic anount of 18-crown-6
in dichloronethane and the mxture is stirred at anbient tenperature. After
al | odlng TSGR to rlokiepequighomicactd, 2 - 48 hours), the WO

2008/ 037011PCT/ A1J2007/ 001429 - 55 - mxture is washed with an equal vol une
of water approximately six times. The organic layer is then dried (My804)
and concéFter atvedtio hdsa geitdine toayhdrapeptic i ¢éanggbsisions | fas hthe hpevettogr apdier

Al ternatively, th strate is djssolved or suspended jn. acetic acjd and

treat ed vﬁ?ﬁ&fﬁr%ﬁi‘%’%(?ﬂ ARL § leﬂft{ 8Pe AP Q?i %émf‘ }eQJcia (‘E@‘b‘!%% ly 2
- 48 hourghhrmavetii6al Bboehb® dafis Bf preldfghs t h et hyl acetate and washed several
times with water. The organic |ayer is then dried (MJSO) and concentr at ed.

The dbude product may be purified by flash chromatography. 10 a* - (4

- Chl orophenyl1)-1 ' .- (4. -net hoxvbenzo -2 3 10 1ot y -1

' HLOspi rg?é§c‘%)8%f1](?g)a§%c{el-t}(31 ,nt%f)'c-opl rﬁ"&‘éé’%%( %}?fzt_ﬁ%ﬁng%rfg#g nn(}#&ﬁg]il%rn%lﬁ&g &I Be
administered with one or more other compounds having anti-viral activity in respect of

RSV, such as Virazole®, or other agents such as RespiGam™ or Synagis®.

20 It is contemplated that the compositions of the invention may further contain or be
administered in combination with other drugs to treat symptoms of the disease, such as for
example anti-inflammatory medicaments, such as diclofenac, diflunisal, etodolac,
fenoprofen, flurbiprofen, ibuprofen, indomethacin, ketoprofen, ketorolac, mefanamic acid,
meloxicam, nabumetone, naproxen, oxaprozin, piroxicam, salsalate, sulindac, tolmetin.

25
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;

30 long-acting beta-agonists, such as salmeterol or formoterol; leukotriene modifiers, such as

monoleukast, zafirlukast, and zileuton; theophyllines; nedocromils, and cromolyns.



Cl The isoquinolinone derivative above was prepared by Method Mfrom

10a' - (4% chl orophenyl)-1 '-(4

' - met hoxyweragsls@', 3' , 10", 10a' -tetrahydro-1"' H spi r o] cyecoppenrmo(4 101-i m
dazo[ 1, 2- bl i soqui nol i n[ 51one) 1usi ngpot assi unper manganatei n 15

di chl oronet hane and was purified by flash chromatography. NVR (300 MHz,
d6-acetone) 5 0.62 (ddd, 1H, J10.1, 7.4, 4.5 Hz), 1.61 (ddd, 1H, .1 10.1,
6.6, 4.5 Hz), 2.10-2.19 (m 2H), 3.85-(38,- 3H), 3.94-4.14 (m 3H), 4.36-4.41
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15  such as, for example, micro encapsulation. Similarly the route of administration chosen

can be such that the compound reaches its site of action.

The pharmaceutical compositions or formulations include those suitable for oral, rectal,
nasal, topical (including buccal and sub-lingual), vaginal or parenteral (including
20  intramuscular, sub-cutaneous and intravenous) administration or in a form suitable for
administration by inhalation or insufflation. It is envisaged that the compositions may be

provided in a form suitable for oral or nasal administration or by inhalation or insufflation.

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

sterile injectable solutions for parenteral (including subcutaneous) use.
30
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amount of the active ingredient commensurate with the intended daily dosage range to be

5 employed. Formulations containing ten (10) milligrams of active ingredient or, more
broadly, 0.1 to one hundred (100) milligrams, per tablet, are accordingly suitable

representative unit dosage forms.

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

or a pharmaceutically acceptable salt of a compound of the invention.

For preparing pharmaceutical compositions from the compounds of the present invention,
15  pharmaceutically acceptable carriers can be either solid or liquid. Solid form preparations
may include powders, tablets, pills, capsules, cachets, suppositories, and dispensable
granules. A solid carrier can be one or more substances which may also act as diluents,
flavouring agents, solubilisers, lubricants, suspending agents, binders, preservatives, tablet
disintegrating agents, or an encapsulating material.
20
For example, in powders, the carrier is a finely divided solid that is in a mixture with the

finely divided active component.

For example, in tablets, the active component is mixed with the carrier having the
25  necessary binding capacity in suitable proportions 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
30 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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"preparation” is intended to include the formulation of the active compound with
encapsulating material as carrier providing a capsule in which the active component, with
or without carriers, is surrounded by a carrier, which is thus in association with it.
Similarly, cachets and lozenges are included. Tablets, powders, capsules, pills, cachets,

5  and lozenges can be used as solid forms suitable for oral administration.

For preparing suppositories, a low melting wax, such as admixture of fatty acid glycerides
or cocoa butter, is first melted and the active component is dispersed homogeneously
therein, as by stirring. The molten homogenous mixture is then poured into convenient

10 sized moulds, allowed to cool, and thereby to solidify.

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

15
Liquid form preparations include solutions, suspensions, and emulsions, for example,
water or water-propylene glycol solutions. For example, parenteral injection liquid

preparations can be formulated as solutions in aqueous polyethylene glycol solution.

20  Sterile liquid form compositions include sterile solutions, suspensions, emulsions, syrups
and elixirs. The active ingredient can be dissolved or suspended in a pharmaceutically

acceptable carrier, such as sterile water, sterile organic solvent or a mixture of both.

The compositions according to the present invention may thus be formulated for parenteral
25  administration (e.g. by injection, for example bolus injection or continuous infusion) and
may be presented in unit dose form in ampoules, pre-filled syringes, small volume
infusion or in multi-dose containers with an added preservative. The compositions may
take such forms as suspensions, solutions, or emulsions in oily or aqueous vehicles, and
may contain formulation agents such as suspending, stabilising and/or dispersing agents.

30  Alternatively, the active ingredient may be in powder form, obtained by aseptic isolation
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of sterile solid or by lyophilisation from solution, for constitution with a suitable vehicle,

eg. sterile, pyrogen-free water, before use.

Pharmaceutical forms suitable for injectable use include sterile injectable solutions or
5  dispersions, and sterile powders for the extemporaneous preparation of sterile injectable
solutions. They can be stable under the conditions of manufacture and storage and may be
preserved against oxidation and the contaminating action of microorganisms such as

bacteria or fungi.

10  Those skilled in the art may readily determine appropriate formulations for the compounds
of the present invention using conventional approaches. Identification of preferred pH
ranges and suitable excipients, for example antioxidants, is routine in the art. Buffer
systems are routinely used to provide pH values of a desired range and include carboxylic
acid buffers for example acetate, citrate, lactate and succinate. A variety of antioxidants

15  are available for such formulations including phenolic compounds such as BHT or vitamin

E, reducing agents such as methionine or sulphite, and metal chelators such as EDTA.

The solvent or dispersion medium for the injectable solution or dispersion may contain
any of the conventional solvent or carrier systems for the compounds, and may contain,
20 for example, water, ethanol, polyol (for example, glycerol, propylene glycol and liquid
polyethylene glycol, and the like), suitable mixtures thereof, and vegetable oils. The
proper fluidity can be maintained, for example, by the use of a coating such as lecithin, by
the maintenance of the required particle size in the case of dispersion and by the use of
surfactants. The prevention of the action of microorganisms can be brought about where
25 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
30 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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injection or infusion.

Sterile injectable solutions are prepared by incorporating the active compounds in the

5  required amount in the appropriate solvent with various other ingredients such as these
enumerated above, as required, followed by filtered sterilization. Generally, dispersions

are prepared by incorporating the various sterilised active ingredient into a sterile vehicle
which contains the basic dispersion medium and the required other ingredients from those
enumerated above. In the case of sterile powders for the preparation of sterile injectable

10 solutions, preferred methods of preparation are vacuum drying or freeze-drying of a
previously sterile-filtered solution of the active ingredient plus any additional desired

ingredients.

When the active ingredients are suitably protected they may be orally administered, for

15 example, with an inert diluent or with an assimilable edible carrier, or it may be enclosed
in hard or soft shell gelatin capsule, or it may be compressed into tablets, or it may be
incorporated directly with the food of the diet. For oral therapeutic administration, the
active compound may be incorporated with excipients and used in the form of ingestible
tablets, buccal tablets, troches, capsules, elixirs, suspensions, syrups, wafers, and the like.

20 Such compositions and preparations preferably contain at least 1% by weight of active
compound. The percentage of the compositions and preparations may, of course, be
varied and may conveniently be between about 5 to about 80% of the weight of the unit.
‘The amount of active compound in therapeutically useful compositions can be sufficient
that a suitable dosage will be obtained.

25
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

30  sucrose, lactose or saccharin may be added or a flavouring agent such as peppermint, oil
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of wintergreen, or cherry flavouring. When the dosage unit form is a capsule, it may

contain, in addition to materials of the above type, a liquid carrier.

Various other materials may be present as coatings or to otherwise modify the physical

5 form of the dosage unit. For instance, tablets, pills, or capsules may be coated with
shellac, sugar or both. A syrup or elixir may contain the active compound, sucrose as a
sweetening agent, methyl and propylparabens as preservatives, a dye and flavouring such

as cherry or orange flavour. Any material used in preparing any dosage unit form can be
pharmaceutically pure and substantially non-toxic in the amounts employed. In addition,

10  the active compound(s) may be incorporated into sustained-release preparations and
formulations, including those that allow specific delivery of the active peptide to specific

regions of the gut.

Aqueous solutions suitable for oral use can be prepared by dissolving the active
15  component in water and adding suitable colorants, flavours, stabilising and thickening

agents, as desired.

Aqueous suspensions suitable for oral use can be made by dispersing the finely divided
active component in water with viscous material, such as natural or synthetic gums, resins,

20  methylcellulose, sodium carboxymethylcellulose, or other well known suspending agents.

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
25  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.

30  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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solutions, suspensions, and emulsions. These preparations may contain, in addition to the
active component, colorants, flavours, stabilisers, buffers, artificial and natural sweeteners,

dispersants, thickeners, solubilising agents, and the like.

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

10 agents, dispersing agents, suspending agents, thickening agents, or colouring agents.

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

15  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

20  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.

25
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.

30  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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Alternatively the active ingredients may be provided in the form of a dry powder, for
example a powder mix of the compound in a suitable powder base such as lactose, starch,
starch derivatives such as hydroxypropylmethyl cellulose and polyvinylpyrrolidone

5 (PVP). Conveniently the powder carrier will form a gel in the nasal cavity. The powder
composition may be presented in unit dose form for example in capsules or cartridges of,
e.g., gelatin, or blister packs from which the powder may be administered by means of an
inhaler.

10  In formulations intended for administration to the respiratory tract, including intranasal
formulations, the compound will generally have a small particle size for example of the
order of 5 to 10 microns or less. Such a particle size may be obtained by means known in

the art, for example by micronisation.

15  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
20  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.

25 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

30 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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therapeutic effect to be achieved, and (b) the limitations inherent in the art of
compounding such an active material for the treatment of disease in living subjects having

a diseased condition in which bodily health is impaired.

The invention also includes the compounds of formula I, Ia, II, in the absence of carrier

where the compounds are in unit dosage form.

The amount of compound of formula I administered may be in the range from about 10
mg to 2000 mg per day, depending on the activity of the compound and the disease to be

treated.

Liquids or powders for intranasal administration, tablets or capsules for oral

administration and liquids for intravenous administration are the preferred compositions.

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.

Structure Qbserved mz umtfin Synthesis nmethod(s) 1 -01 3
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Experimental

Synthetic procedures

5 'H NMR spectra were recorded on either a Bruker Avance DRX 400, AC 200 or AM 300
spectrometer. Spectra were recorded in CDCl3, dg-acetone, CD3;0D or ds-DMSO using
the residual solvent peak as a reference. Chemical shifts are reported on the § scale in
parts per million (ppm) using the following conventions to assign the multiplicity: s
(singlet), d (doublet), t (triplet), q (quartet) m (multiplet) and prefixed b (broad). Mass

10  spectra (ESI) were recorded on a Finnigan LCQ Advantage spectrometer. Flash
chromatography was performed on 40-63um silica gel 60 (Merck No. 9385). Preparative
HPLC was carried out using a Gilson 322 pump with a Gilson 215 liquid handler and a
HP1100 PDA detector. Unless stated otherwise, HPLC systems employed Phenomenex
C8(2) columns using water containing 0.1% TFA and either acetonitrile or acetonitrile

15  containing 0.06% TFA.

Methed A

One equivalent of an appropriate keto-acid of formula II or its ester analogue is reacted
20  with approximately 3 equivalents of an appropriate 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
25  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
30  described in US 4,058,529, Sulkowski, T.S., et al., 1967, J. Org. Chem., 32:2180-2184 and
‘Houlihan, W.J., et al., 1975, J. Med. Chem., 18:182-185.
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10a-(4-Chlorophenyl)-2.3.10.10a-tetrahydro-1H-imidazo[1.2-blisoquinolin-5-one

Y
C

Cl

The isoquinolinone derivative above was prepared by Method A using ethylenediamine

and 2-(benzoylmethyl)benzoic acid.

'"H NMR (300 MHz, d6-acetone) & 2.58-2.70 (m, 1H), 3.27-3.36 (m, 1H), 3.43-3.52 (m,
1H), 3.46 (d, 1H, J 15.4 Hz), 3.53 (d, 1H, J 15.3 Hz), 3.68-3.79 (m, 1H), 7.05-7.10 (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
O

X N
® }
H

N

Cl

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).

c
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ESI-MS m/z calculated [M+H]": 300.0; found:299.9.

Method B

5 Two equivalents of diisopropylethylamine or triethylamine are added to one equivalent of
a compound of formula III in THF or other suitable inert solvent at 0°C. An isocyanate,
isothiocyanate, acid chloride or other acylating agent is added to the mixture and the
reaction monitored by HPLC. When complete, the reaction is quenched with water and
the product extracted into EtOAc. The EtOAc is subsequently washed with solutions of

10 1:1 sat. NH4Clgqy/'water, 1:1 sat. NayCOs(aq/water and sat. Na;COj3(aq). The EtOAc is dried
(NaSO4 or MgSO0y), the solvent evaporated in vacuo and the residue either crystallised or

purified by flash chromatography or by preparative HPLC.

N-{2-[10a-(4-Chlorophenyl)-5-0x0-2,3,10.10a-tetrahydro-5H-imidazo[1,2-blisoquinolin-
15 1-v11-2-oxoethyl}-4-fluorobenzenesulfonamide '

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

chloride and triethylamine in dichloromethane and purified by flash chromatography.

20
'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).

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

One equivalent of the appropriate compound of formula III is allowed to react with one
equivalent of the appropriate acid chloride or alternative acylating agent in a suitable inert
5  solvent, such as toluene, in the presence of a non-nucleophilic base, such as triethylamine,
at elevated temperature until the reaction is substantially complete. An acyl transfer
reagent, such as N, N-dimethyl-4-aminopyridine, may also be added to the reaction
mixture. The mixture is then allowed to cool and the product filtered and recrystallised
from an appropriate solvent. If no precipitate is formed the reaction is purified using flash

10 chromatography or preparative HPLC.

4-[10a-(4-Chloropheny)-5-0x0-2.3,10.10a-tetrahvdro-5H-imidazo[1.2-blisoquinolin-1-
yli-4-oxobutyric acid

S,

15  The amide above was prepared by Method C using succinic anhydride and triethylamine
with N, N-dimethyl-4-aminopyridine in toluene at reflux for 3 days 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
20 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.

25
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Method D

N-substituted diamines may be prepared according to methods that will be well known to
persons skilled in the art. One such procedure is outlined in Kruse L.I., et al., 1990, J.
5 Med. Chem., 33:781-789.

An appropriate compound of Formula II (2 equivalents) and N-substituted diamine of
formula HoN-B-C-NHR? (1 equivalent) in toluene, xylene or other suitable inert solvent
are placed in a flask equipped with a stirrer and Dean-Stark apparatus. The mixture is

10 heated to reflux until no further water is separating (typically 1-24 h). The solvent is then
distilled off and the residue cooled. The residue is purified using flash chromatography or
preparative HPLC.

10a’-(4’-Chlorophenyl)-1’-(4’-fluorobenzyl)-2°.3°.10°,10a’ -tetrahydro-1"H-
15  spiro[cyclopropane-(1.10'-imidazo[1,2-blisoguinolin[5]one)]
O

&

Cl

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.

20 '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).

25  ESI-MS m/z calculated [M+H]": 433.0; found: 433.1.
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Method E

One equivalent of the appropriate compound of formula III is reacted with one equivalent
of the appropriate isocyanate or isothiocyanate in THF or xylene at a temperature ranging
5 from 20-120°C for 1 - 48h. The reaction is then allowed to cool and the product filtered,
washed and recrystallised from an appropriate solvent. If no precipitate forms then the

product may be purified using flash chromatography or preparative HPLC.

Method F

10
The appropriate isocyanate, isothiocyanate, sulfonyl chloride, acid chloride, anhydride or
alternative acylating agent (2.2eq) is added directly for liquids or as a solution in pyridine
(~1M) for solids to a solution of the appropriate compound of formula III (0.1mmol) in
pyridine (500uL) at -5°C. The reaction is stirred and allowed to warm to room

15  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,

20 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.

25  10a-(4-Chlorophenyl)-1-(pyridine-3-carbonyl)-2,3.10,10a-tetrahydro-1H-imidazo[1,2-

blisogquinolin-5-one
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The acylated isoquinolinone derivative above was prepared by Method F using nicotinoyl
chloride and 10a-(4-chlorophenyl)-2,3,10,10a-tetrahydro-1H-imidazo[ 1,2-b]isoquinolin-5-

5 one.

'H NMR (300 MHz, d6-acetone) & 3.78-3.88 (m, 3H), 3.97-4.09 (m, 1H), 4.28-4.38 (m,

1H), 4.72 (4, 1H, J 16.0Hz), 7.29 (d, 2H, J 8.9Hz), 7.31-7.38 (m, 1H), 7.41-7.52 (m, 3H),

7.58 (d, 2H, J 8.9Hz), 7.87-7.91 (m, 1H), 7.92 (ddd, 1H, J 1.7Hz, J 2.2Hz, J 7.9Hz), 8.67
10 (dd, 1H, J 1.7Hz, J 4.9Hz), 8.73 (dd, 1H, J 0.9Hz, J 2.2Hz).

ESI-MS m/z calculated [M+H]": 404.0; found: 404.1.

10a-(4-Chlorophenyl)-1-(2-pyridin-2-vl-acetyl)-2.3.10,10a-tetrahydro-1H-imidazo[1.2-
15  blisoquinolin-5-one

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-
20 NN 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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'H1 NMR (300 MHz, CD,Cl) & 3.57 (d, 1H, J 16.0 Hz), 3.73-3.96 (m, 4H), 4.04-4.12 (m,
1H), 4.37-4.45 (m, 1H), 4.63 (d, 1H, J 16.0 Hz), 7.16-7.46 (m, 9H), 7.68 (ddd, 1H, J 7.7
Hz, 7.7 Hz, 1.8 Hz), 7.92 (dd, 1H, J7.7 Hz, 1.8 Hz), 8.52 (d, 1H, J 4.9 Hz).

ESI-MS m/z calculated [M+H]": 418.0; found: 418.0.
Method G

This method is an adaptation of the method described by Copéret, C. et al., J. Org. Chem.,
1998, 63, 1740-1741. 30% Hydrogen peroxide (10eq) is added to a solution of either an
appropriate compound of formula I or formula III (1 eq) and trioxorhenium 2.5mol% in
CH,Cl, (4x volume of hydrogen peroxide solution) at ambient temperature. The mixture
is stirred overnight after which time the mixture is diluted with water and stirred for a
further 30 minutes. After this time the CH,Cl, is separated and the aqueous layer
extracted 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
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Hz), 7.35-7.39 (m, 1H), 7.41 (d, 2H, J 8.7 Hz), 7.59-7.61 (m, 1H), 7.64 (d, 1H, J 7.9 Hz),
8.07-8.08 (m, 1H), 8.33 (d, 1H, J 6.5 Hz).

ESI-MS m/z calculated [M+H]": 410.0; found: 410.0.
Method H

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. The suspension is then treated with approximately 1.6 equivalents of potassium
tert-butoxide or sodium ethoxide, sealed in a pressure-resistant vessel and heated in a
microwave reactor with stirring at around 180°C for approximately 1 hour. Alternatively,
a solvent with a sufficiently high boiling point (such as N,N-dimethylacetamide) may be
used and the mixture is heated 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 tﬁe 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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'H NMR (300 MHz, d6-DMSO) & 4.74 (s, 2H), 7.62 (d, 2H, J 8.7Hz), 7.72 (d, 1H, J
5.0Hz), 8.06 (d, 2H, J 8.7Hz), 8.51 (s, 1H), 8.57 (d, 1H, J 5.0Hz).

ESI-MS m/z calculated [M+H]": 276.0; found: 276.1
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
10 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
15  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

20

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.

25
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'H NMR (300 MHz, CDCls) 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), 7.96 (d, 2H, J 8.5 Hz),
8.12(d, 2H, J 7.8 Hz)

5 Method J

A mixture of an appropriate 2-methyl aromatic carboxylic acid in THF is treated with
approximately 2 to 4 equivalents of lithium diisopropylamide at a temperature between
-78 °C and 0 °C. The mixture is stirred for around 1 hour while the temperature is
10 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
15 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.
20 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
25  The keto-acid above was prepared by Method J using 3-fluoro-2-methylbenzoic acid and

methyl 4-chlorobenzoate.
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'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
10  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.

15  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

20  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

25
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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
5 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
10  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-

15

chlorophenyl)-ethanone.

'Jf NMR (300 MHz, CDCly) 3.15-3.50 (m, 4H), 7.15-7.62 (m, 5H, overlapping CHCl3),
20  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

25
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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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
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).

10  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

15  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.

20  10a-(4-Chlorophenyl)-2.3.10.10a-tetrahydro-1H-imidazo[ 1.2-blisoquinoline-5-thione
S

U5
=S

Cl
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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),
5 3.1 (brs, 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

10 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
15  detailed below.

Column: Chiralcel OD-H Column 250 x 4.6mm

Detector wavelength: 254nm

20  Separation of Compound 1-019
Mobile Phase A: Ethanol
Flow Rate: 0.7mL/min
Isocratic Elution: 100% Mobile Phase A
Run Time: 30mins
25  Column Temperature: 30°C
Injection Volume: 20u1

Separation of Compounds 1-008, 1-036 & 1-043
Mobile Phase A: Hexane
30  Mobile Phase B: Ethanol
Flow Rate: 0.7mL/min
Run Time: 42mins
Post Run time: Smins
Column Temperature: 30°C
35  Injection Volume: 20pul
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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
10  Isocratic Elution: 70% Mobile Phase A, 30% Mobile Phase B
Run Time: 33mins
Column Temperature: 30°C
Injection Volume: 20ul

15

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
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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 HAF
O 0>_<\/s
0
N N
1-003 O /%,/&J 370.1 H,AF
Q) e
0
N
1-004 O /N> o 359.1 HAF
ol




it odo C

440.0 I, A F 1-079 40. O It"10F C
468.0 I, A, B 1-081 10NCH3 0 C

WO 2008/037011

- 60 -
Struct Obf:;'zved Synthesis
Compound no. ructure
P (IM+HT) method(s)
(o]
S
1-005 O “@F 4211 LAF
Cé
Ci
(o]
”3
1-006 O N}—@ 393.1 LAF
()d =
Cl
(o]
i
1-007 O “@_F 4221 LAF
Cl
(o]
i
1-008 O ”)_@ 404.1 ILAF
Cl
(o]
= N
|
1-009 " /N;_Q_F 422.1 H,AF
¢}
Cl
(o}
200
1-010 “}_@ 394.1 H,AF
(o]
cl
Q
= N
]
1-011 e /“;_@_F 423.1 H,AF
K W
Cl
o]
LR~
1-012 >/,_€> 405.2 H,AF
[¢) N
Cl

514.0 I ,A/B 1-080 40 Itlip,
341.0 I ,A/F 1-082 40 lik C

PCT/AU2007/001429

440.1 J, A F

c



1-083 40 F\ 40 G 422.0 J,A F 1-084 40 gk tit C 439.1 J,A F - 70 -
Compound no. Structure Cbserved mz amlin Synthesis nethod(s) 1-085
WO 2008/037011 PCT/AU2007/001429
-61 -
Observed Synthesis
Compound no. Structure m/z
([M+H]") method(s)
(o]
N N/>
1-013 N b O 422.1 HAF
4 F
Cl
(o]
1-014 405.2 H,AF
1-015 447 1 H.AF
1-016 359.1 LAF
(o]
>
1-017 O N 419.0 LAF
SEAS
o}
Cl
o}
”S
1-018 O N /N 438.0 LAF
Cl
Cl
o
o
1-019 O N 53 443.0 ILAF
Y
Cl
Cl
o}
o
1-020 O N (~ 438.0 ILAF
cl
Cl

FN *



c

1-088 IPNM O-N N

411.0 J,A F 1-086 o Cl 412.0 J,A F 1-087 N? Nit O F FF Cl
40. o d 412.0 J,A F 1-089 ONi - .N,0 o7 \
WO 2008/037011 PCT/AU2007/001429
-62 -
Observed .
Compound no. Structure miz Synthesis
(IM+H]") method(s)
(o]
N
1-021 O /N> s
, 487.0 1LAF
Br
[}
[e]
U -
1-022 N [~ 422.0 LAF
QLAY
Cl
[e]
N
1-023 O /N> =
’ 438.0 ILAF
Cl
Cl
o]
N
1-024 O /N> 419.0 LAF
QLA ~
Ci
0
9
1-025 O “}_@« 394.1 IAF
QL
C!
o]
>
1-026 O N 438.0 LAF
O }‘—QN . It
(o}
Cl
Cl
i CH,
N N=
1-027 C 0 N N
o1 558.0 LAF
° SR
Cl
0
N
1-028 O /r>
O H\E 411.0 ILAF
0 N=
Cl

493.0 J, A F



OHC 399.01,AC1-090i 0 CH C 369.01,A F 1-091 --') CH p 1120 566.0
l,A F 1-092 10 is Nonx,-0.10 C 486.0 I,A/F - 71 -

WO 2008/037011 PCT/AU2007/001429
-63 -
Observed Synthesis
Compound no. Structure m/z thod
(IM+H]") method(s)

1-029 ‘% )_j(\fﬂ 475.0 ILAF
N

® ”3 F
1-030 m 422.0 LAF
I\ A

1-031

@S
1-032 O }_@ 393.0 I,AF
Cl
o]
1-033 /“;_(/\s 487.0 LAF
O o) N’K(j\l
| -
|

1-034 O Mi | 424.0 ILAF

409.0 LAF

1-035 E 475.0 LAF

O 0
1-036 )/,_(/Hg 424.9 LAF




Ohserved m z

Conmpound no.

Structure

- 64 -
Obselrved Synthesis
Compound no. Structure ([Mn-:-;]*) method(s)
(o]
O NN g
1-037 N /o 421.0 LAF
0 = CH,
Cl
o]
O N/N> 486.0 LAF
1-038 /S . ¥
cl
(o]
R L9
1-039 O /:E 484.0 LAF
° H,C
cl
(o]
O N/I\> 492.0 LAF
1-040 i : e
0>_(N\/ ==
s
cl
o]
UL
1-041 N /o 407.1 LAF
0>/—<;
Ci
(o]
L)
1-042 N /N 418.1 LAF
Cl
Cl
Q ~
1043 . %‘C‘o 394.1 HAF
P
o]
o]
R
1-044 3 ”}_@ 438.0 LAF
o] N
Cl

Synt hesi s net hod (s) 1-093 N 12
KNiLj.,...--ckNJ.N) 335.1 J,AF 1-094 ' . N*>r * * 429.1 J,A F 1-095
WO 2008/037011 PCT/AU2007/001429



F ci

* 464.0 J,A F 1-096 .

* G 450.0 J,A F 1-097 N\w * Cl * 447.0 J,AF
1-098 O NN .- * ci 433. 3
WO 2008/037011 PCT/AU2007/001429
- 65 -
Observed Synthesis
Compound no. Structure ([Mﬂﬁ]‘“) method(s)
(o]
9@
1-045 N Ns 477.9 ILAF
1-046 4171 LAF
1-047 389.0 LAF
1-048 410.0 HAF,G
5-CHs
1-049 400.2 ILAF
1-050 428.0 ILAF
o]
R F
1-051 O { 446.0 LA,
(o]
Yo
(o]
7
1-052 O ”»_H 432.0 ILAF
QLAY
Cl




J,A F 1-099 / oi
Conpound no.

505.0 J,A F 1-100 ,...

Structure Observed Ink (rmtiin Synthesis nethod(s) 1-101
."-N)s \ Woko@/037011

',,,N

* 0 Oi

395.0 HAF

PCT/AU2007/001429

- 66 -
d Structure Obsr‘v:\alrzved Synthesis
C ound no. ructu .
omp (IM+HT) method(s)
(o]
0
3\
- O N\/“\? 405.1 1LK,D
1-053 ~ Q
Cl
o]
N P
O /'}vQ 416.1 I,K,D
1-054 S Q K
Cl
o]
R O
1-055 AQ x 416.1 I,K,D
Cl
o]
e
1-056 O A 433.1 I,K,D
Cl
[0}
U0 Oy
1-057 x Q 445.0 I,K,D
Cl
F
1-058 447.0 I,K,D,M
1-059 430.0 1,K,.D,M
1-060 430.0 I,K,D,M

72 -



Cl 410.0 HHAF 1-102 -...NN C 394.0 HA F 1-103 NN) * 0Cl C 444.0

HAF 1-104 N--") . 0Br d 487.9 H A F 1-105 0G \./L, -, NN..
WO 2008/037011 PCT/AU2007/001429
-67 -
Struct Obsr,‘:all;_ved Synthesis
Compound no. ructure .
omp (IM+HT) method(s)
1-061 459.0 I,K,D,M
o]
e 10
1-062 NN 390.0 JAF
o]
H,c-©
o]
LS e
1-063 e 419.0 | JAF
(o]
H,C—O
(o]
oSN ead
1-064 N 4180 | JAF
o]
HC-O
[0
O 5
1-065 W “jr“ 443.0 JAF
o]
HC—O
o]
CUR
1-066 N 418.0 ILAF
cl =
(o]
>
1-067 O N 418.1 LAF
O /AN
cl =
o]
N
CUR
1-068 O )—G 435.1 ILAF
o)
Cl
F




lik O 439.0 HAF 1-106 0 CH, \ Nr----- Ks . C 425.0 HA F 1-107 o N
A 394.0 J,AF - 73 - Conpound no. Structure Observed mlz (Entiin
WO 2008/037011 PCT/AU2007/001429

-68 -

Observed Synthesis
Compound no. Structure ([Mn-‘l-lli]") method(s)

1-069 O }_Q 447.0 LAF
cl

1-070 '}_@_F 436.9 ILAN,F
QL

1-071 411.0 JAF

1-072 440.1 JAF

N
1-073 /N;/@f ’ 439.1 JAF

LR o
1-074 ) 422.1 JAF

1-075 " 464.0 JAF

1-076

V@ 450.0 JAF




Synt hesi s net hod(s)
J,AF 1-110 N--""

PRt

1-108 0 N ? C 405.0 J,A F 1-109 o -
Ny\ 00C 423.0 J,AF 1-111 o
WO 2008/037011
-69 -
Observed| g\ thesis
Compound no. Structure ([M"-:-ﬁ]*) method(s)
Q
S
1-077 O N\n/\cHa 355.0 IAF
(o]
C!
0
N N
O :} ) 440.0 LAF
1-078 A S A,
Cl
(o]
ey’
1-079 N N 514.0 ILA,B
SESASE
Ccl
[¢]
N
O }q/w 458.0 IA,B
1"080 O [o] 1 )
(0]
Cl
(o]
O N/I\> CH IAF
1-081 2 o 341.0 A,
Cl
Q
CLT e
1-082 ¢ 3 ”7,/@’ 440.1 JAF
0
Ci
Q
N
1-083 i > NY@ 4220 | JAF
(o]
Cl
(0]
™
F » N - 439.1 JAF
1-084 3 A,
Q
Cl

41 Cl 422.0
Nyry, W /0
PCT/AU2007/001429



c

met hod( s)wb-20d84037011

395.0 J,AF 1-112 0 ").L'""'"N") NN\ /\ C
423.0 J,AF - 74 -

406.0 J,A F 1-113 O N

Conpound no.
-70 -
Structure Ob?nelrzved Synthesis
. ruc
Compound no 7 ([M+H]+) method(s)
o]
>
1-085 F > NVC° 411.0 | JAF
o]
Cl
[o]
LR 3 420 | JAF
1-086 f O ) : A,
Cl
o]
N/> JCH,
; O v L\ 493.0 JAF
1-087 i P
O eel,
Cl
o]
-~
O-N
1-088 NN 412.0 JAF
o]
Cl
Q
>
1-089 O N>_\—-/<O 399.0 LAC
Cl
o]
O N/r} 369.0 LAF
1‘090 O>—\__CH3 . iy
Cl
CUR
:h LAF
1"091 of }—b 5660 ¥y
o
S
. . 486.0 LAF
1-092 Oy : A,

PCT/AU2007/001429

c
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389.1 J,A F 1-116 110 / N

IP\/ N _.\ 378.1 J,AF NO 1-115 011 ? N
0
WO 2008/037011 PCT/AU2007/001429
-71 -
Observed
Compound no. Structure miz | Synthesis
([M+H]+) methOd(S)
Q
e
1-093 N N 335.1 JAF
(0] | NN
/
(0]
e
1-094 N Ngr“ 429.1 JAF
(0]
(0]
S
1-095 F O N
O) N 464.0 JAE
(o]
Cl
O
1-096 F C N/f}
- N 450.0
o) & ) JAF
Cl
(o]
N
® ”/NB
1-087 " 447.0 JAF
Ci
[o]
08
1-098 NNy
433.3 J
™) AF
(o]
o}
CUD
. N ;
1-099 e ()),/4’;/ ~ 505.0 JAF
N/
Ci
o}
L o
1-100 N NS 395.0 H,AF
0 ¥ ]
Cl




407.1 J,AF 1-117 OW . 406.2 J,A/F 1-118 0 C  423.1 J,AF
WO 2008/037011 PCT/AU2007/001429
-72 -
Observed .
Compound no. Structure mlz Synl:htzﬁs
o]
1
1-101 N NS 410.0 HAF
[¢]
Ct
(o]
(LD N
1-102 N N o 394.0 HAF
(¢}
Cl
(o]
LD
1-103 N NS 444.0 H,AF
(o] Cl
Cl
[0}
AN
| N/N> ST
1-104 N N 487.9 HAF
(o] Br
Ci
2 cl
AN N/> 2N
~
1-105 N NS 439.0 HAF
(o}
Cl
0}
CH,
> N N‘<S
o
1-106 NS 425.0 HAF
O
Ci
(0}
N
~ N
J R -
1-107 O 394.0 JAF
O
Cl

_N--F



1-119 0\ C

476.1 J,A F / 114 F F - 75 - Compound no. Structure
WO 2008/037011 PCT/AU2007/001429
-73 -
Structure Ob?“elrzved Synthesis
Compound no. ructu + | method(s
(IV+HT) ©
0
N
R
1-108 N A 405.0 JAF
0
cl
(0]
AN N/>
Z N7’/©/ " 422.0 JAF
1-109 : A
0
cl
0]
N
LY
1-110 NS { 423.0 JAF
! OX\Q\F
_
cl
1-111 395.0 JAF
1-112 406.0 JAF
O
T
1-113 NV@/ 4230 | JAF
0
cl




bserved mz mrH + Synthesi s nethod(s) 1-120 o

J,AF

1-121 0\ NNs 481.0 J,A F Cl C C 1-122 0
WO 2008/037011
-74 -
. Obf‘:l"z"ed Synthesis
Compound no. Structure () method(s)
1-114 378.1 JAF
1-115 389.1 JAF
1-116 407 1 JAF
1-117 406.2 JAF
0
N

/N> =N JAF

1-118 - 423.1 A,
4 \ 7/
Cl
0
X N/>
o N yd
1-119 /N 476.1 JAF
g PN
F
cl F

*493.0 ON s Cl

PCT/AU2007/001429
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F fa ct 55a1 J,A/F 1-124 0 \F FF 1N 1 C
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J, A F d 1-123 o F
F 1-125 No 487.1 J, A F
0 2008/037011
-75 -
Observed
Compound no. Structure miz | Synthesis
(M+HT) method(s)
0
X N/>
1-120 N N>/._(/\S 493.0 JAF
0 N=
cl S~
o)
X N/>
1-121 N” N NS
}_%/Sj\ 481.0 JAF
o N
cl
cl
0
AN N/>
1-122 N N 0
% 448.1 JAF
O —
cl
(s
= N
|
1123 v /N;—(/\ i 55
- 9.1
IS JAF
]
cf N
o)
F
1-124 Nig N
/ 476.1 JAF
o =N
cl
Q
DO
1-125 N N O
\ 487.1 JAF
Ci




c - 76 - Compound no. Structure Cbserved mtl Hz am n Synthesis

method(s) 1-126 o ? tia G HNN /(1) 424.1 J,AF 1-127 0
WO 2008/037011 PCT/AU2007/001429

-76 -
Observed .
Compound no. Structure miz | Synthesis
(IM+H]") method(s)
(0]
= N
IN/ /I\> n—H
1-126 >/,_<—)=O 424.1 JAF
(o)
Cl
(0]
= N
T
N =N
1127 N o P 487.1 JAF
o F
Cl
o
= N
N7 /r\>
1-128 $ 448.1 JAF
Ct
/O
(o}
X N'/>
~
N
1-129 N 459.1 JAF
(0]
N
Ci o
(0}
= N
| D
~
N
1-130 N VA 420.1 JAF
0 !
Cl
o}
X N
LAY
1-131 \ 0 420.1 JAF
o} \ |
Cl




487.1 J, A F N: a !/ F 1-128 C 4/ 448.1 JIAF 1-129 N--. 0 ---)

WO 2008/037011 PCT/AU2007/001429
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Obs
Compound no. Structure n:e/;ved Synthesis
(e}
N N
| ’>
1132 Nig N
419.1 JAF
(o]
7
Cl —_—
0]
X N
1 N
1-133 N N
. 435.1 JAF
& o)
Ci
(o]
A N
| 3
1-134 N” N
H 425.0 JAF
e
Ci
(o]
X N
I D
1-135 N" Ny
o 423.0 JAF
¢ —J
Ci
(o]
= N
| D)
1-136 N N 4
H 357.0 JAF
Jd N\
Cl
(o]
XY N
[ B
1137 N N
I+ 447 1 JAF
o \—©_
Cl




N 459.1 J,AF oC 1101 1-130 ----- NNoN-- 420.1 J,AF
1-131 N o
WO 2008/037011 PCT/AU2007/001429
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Observed .
Compound no. Structure miz Syft\;hZSlS
([M+H]+) meino (S)
0]
U
1-138 N 413.0 JAC
$Js
OH
Ci @)
1-139 4221 | JAFEG
(o}
1-140 \/ Y 419.1 JAF
N N»/N
(0]
O
U
1-141 '}\\ 434.1 ILAF
e
cl \_/
(o]
U ¢
1-142 " 449.0 HAF
G o-CHs
Cl

c

\



--) N 420.1 J,AF a \\,cii. - 77 - Compound no. Structure
bserved m z Synt hesi s
WO 2008/037011 PCT/AU2007/001429
-79 -
Obse
Compound no. Structure ml';-r.ved Synthesis
(o]
= N
1-143 N /N> K
N \/\@\ 465.0 HAF
° F
Cl
(e]
S N/>
1-144 o N n 4510 | HAF
O)\N ' h
ci \\Q\F
(o}
=
IN/ N/N> ¥
1-145 \”/ \/\© 447.0 H,AF
o}
Cl
1-148 433.0 HAF
(o]
X
D
- N
1-147 N 488.0 HA,F
o N Z N
Cl X !
1-148 476.1 HAF




((m#1-1]) method(s) o ' 1-132 N 419.1 J,A F C o 1-133
WO 2008/037011 PCT/AU2007/001429
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Observed .
Compound no. Structure m/z Syrtl:Ih%sw
(M +HT) method(s)
1-149 485.1 HAF
1-150 487.0 HAF
1-151 ® 501.1 H.AF
(0]
1-152 426.0 HAF
= N
#“ N S/Yo H
1-153 O 567.1 HAF
Cl (l)
CH,
0
= N
QS
1-154 2 356.0 HAF
O  CH,
cl




435.1 J,A F

JJAF d

,,.>--\ No\ ? Cl o] % . . 1-134 NNH N 425.0
WO 2008/037011 PCT/AU2007/001429
-81-
Table 3: Prepared compounds of formula III
Compound Observed m/z | Synthesis
O
N
2-01 O /'q? 265.0 HA
Q
U0
2-02 H 298.9 LA
Cl
(o]
> N/>
2-03 N 300.0 HA
Cl
o]
U
2.04 b 300.0 HA
Cl
o]
(LD
2-05 NN 300.0 H,A
Cl
e}
L
2-06 Ad 325.0 KA
Cl
o]
(D
2-07 NN 295.9 JA
HCO




\N--5 1-135 N\1-1 . a-N\ 423.0 J,A F cl c 0

WO 2008/037011 PCT/AU2007/001429
-82.
Compound Observed m/z | Synthesis
no. Structure (IM+H]") | method(s)
U
2-08 O N 314.8 1,AN
c!
[0
CUD
2-09 { H 317.0 JA
Cl
o]
U
2-10 F s'-“l 317.0 JA
Gi
(o]
U
2-11 327.0 LKA
Ct
Q
U
2-12 ﬂ 295.0 LA
-0
[e]
N
U
2-13 N 300.1 JA
Cl
[e]
A N
2-14 IN/ /r} 272.0 JA
H
(o)
DS
2-15 NN 301.0 JA
)
Cl




1-136 NNH gk 1N\ 357.0 J,A F C 1-137 NH 447.1 J, A F Cl -
Conmpound no. Structure Cbserved mz
WO 2008/037011 PCT/AU2007/001429
-83-
Compound Observed m/z | Synthesis
no. Structure (MHHT) | method(s)
2-16 284.1 J A
o]
T
2-17 NN 294.0 JA
o
o
2-18 H 313.0 LA
Ci
¢ o
CLly-
2-19 O N 326.9 LAM
Cl
(o]
N,
LY
2-20 N N 300.9 JA
Cl

10

Biological data

Method P: RSV Antiviral Assay Protocol

78 -

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%



amlin Synthesis nethod(s) 1-138 im 41 P Nok\
413.0 J,A/C 1-139 F O NO- 422.1 J,AF,G1-140 n r * 419.1 J,AF 1-141 0

The, C

10

480.2008/03A0 1

-84 -

uoHdo
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CO, atmosphere. The extent of CPE was determined via metabolism of the vital dye 3-(4,
5-dimethylthiaxol-2-yl)-2,5-diphenyltetrazolium bromide (MTT). MTT (Img/ml) was

added to each well and plates incubated for 2 hours incubation at 37°C. Wells were

aspirated, iso-propanol (200uL) was added and absorbance values read at 540/690nm.

Compound concentrations that inhibited CPE by 50% (ECso) and developed cytotoxicity

(CCsp) were calculated using non-linear regression analysis.

Representative data for compounds of the invention against RSV A2 are shown in Tables
4 and 5 where ECsp values lie in the ranges A: < 0.25uM, B: 0.25-1.0uM, C: 1.0-5.0pM

and D: >5.0 pM.

Table 4: RSV A2 Antiviral Data for Compounds of Table 2

Cpd No. A;;::’;g Cpd No. pg;::’;?
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




1-142 N NN isi itlPl ClI 449.0 FIl A, F - 79 - Conpound no. Structure
bserved ink ifivi+Hr) Synthesis nethod(s) 1-143 '--.N. OIS C 465.0 HAF
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Activity Activity
Cpd No. Range Cpd No. Range
1-025 C 1-109 C

Table 4: RSV A2 Antiviral Data for Compounds 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
1-031a D 1-031b B
1-036a D 1-036b A
1-043a D 1-043b A

Method Q: RSV Fusion Assay

Selected compounds of the invention can be tested for their ability to inhibit the essential

10 fusion processes of the respiratory syncytial virus.

Generation of RSV-F constructs

Single-stranded synthetic DNA oligonucleotides encoding the portions of RSV A2 F
15  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.

20



Cl 451.0 HAF 1-145 --, *0 Cl 447.0 HA F 1-146 O N C 433.0 H A F 1-147
N----> Ns 488.0 HAF leciSx- md 1- 148
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Syneytium formation assay

Fusion activity of the RSV-F constructs was measured in 293 cells essentially according to

the method described in Morton et al, 2003, Virology, 311:275. For example: cells in six

5 well plates at approximately 80% confluency were transfected by adding plasmid DNA (2

ng/well) carrying the constructs of interest in CaPQ; solution for 4 hours. After glycerol

shock and wash, the transfected cells were trypsinized and 1.5 x 10* cells/well added to

96-well plates containing half-log serial dilutions of the test compound. Syncytium

formation was evaluated by visual inspection and quantified at 48 hours post-transfection

10 by addition of 20 uL of CellTiter 96 One Solution (Promega) followed by incubation for 4

hours at 37°C. The colour reaction was then stopped by addition of 25 ul. 10% SDS to

each well and absorbance values read at 540/690nm. The compound concentration that

reduced absorbance relative to untreated control cultures by 50% (ECso) was calculated
using non-linear regression analysis.

15
Method R: RSV Cotton Rat Model

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
20  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.
25
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
30 mice were weighed, anesthetized intraperitoneally with Avertin™ and compound or

vehicle administered orally 6 hours preinfection. Mice were inoculated intranasally with
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approximately 10000 TCIDso RSV A2 per animal. Three days after virus inoculation, each

mouse was sacrificed and their lungs removed and RSV titres determined by plaque assay.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A compound of formula I or salt thereof
B
/
] N
R 1-,12
- Formula I
wherein:

R, is selected from C;.1» alkyl, Cy.1» alkenyl, Cy.15 alkynyl, -(CH»),Cs 7 cycloalkyl,

10  -(CH2),C47 cycloalkenyl, -(CHy), aryl, -(CHy), aryIC,.» alkyl, -(CHy), arylCs.;2
alkenyl, -(CHz)narylCs 15 alkynyl, and —(CHa), heterocyclyl; n is 0-6 and said alkyl,
alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aryl and heterocyclyl groups are optionally
substituted;

15 Ry is selected from H, O, -CH3R3, -C(=Y)R;3, -C(=Y)OR3, -C(=Y)N(R4)R3, -
C(=Y)CH:N(R4)R3, -C(=Y)CH;SR; and —S(0O)Rs, where Rj; is selected from
hydrogen, C,_1; alkyl, C;.2 alkenyl, Cy.1; alkynyl, ~(CH»),,Cs.7 cycloalkyl, -(CH3),Caz
cycloalkenyl, -(CHy)p aryl, -(CHa)p arylCy.j2 alkyl, -(CHz)y, arylCs.y alkenyl, -(CHz)p
arylCy_1 alkynyl and —(CHy),, heterocyclyl; and when R is -CHR3 or —C(=Y)R3, Ry

20  may also be selected from -S-Rs and -O-Rs; m is 0-6; Ry is hydrogen or C,4 alkyl; Rs is
Ci alkyl, Cs¢ alkenyl, Cs¢ alkynyl, Cs.7 cycloalkyl, C47 cycloalkenyl, benzyl, aryl or
heterocyclyl; w is 0, 1 or 2, and the alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl,
aryl and heterocyclyl groups are optionally substituted;

25
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X and Y are independently selected from O, S and NRs, 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;

D represents a bivalent linking group of from one to three atoms in length,

and provided that when A together with the atoms to which it is attached forms
an unsubstituted phenyl ring, X is O, D is -CHy-, B-C represents ~CH;CH,-, and
R, is unsubstituted phenyl, then R; is not H.

A compound according to claim 1 wherein ring A is an optionally substituted

aryl or heteroaryl ring.

A compound according to claim 2 wherein ring A is an optionally substituted
heteroaryl ring.

A compound according to claim 3, wherein ring A is an optionally substituted
pyridyl, optionally substituted pyridazinyl, optionally substituted pyrimidinyl or
optionally substituted pyrazinyl ring.

A compound according to claim 2 wherein ring A is an optionally substituted
phenyl.

A compound according to claim 3 wherein ring A is an optionally substituted

pyridyl ring.

A compound according to any one of claims 1 to 6 wherein B-C represents a
bivalent linking group of 1 to 3 atoms.
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8. A compound according to claim 7 where B-C represents -CHz-(CHz),-, wherein
Z is 1 or 2 and the B-C linking group is optionally substituted with a group
selected from halo, lower alkyl, hydroxy, lower alkoxy, pheny! or benzyl.

5 9 A compound according to claim 8 wherein B-C represents -CH,CH,-.

10. A compound according to any one of claims 1 to 9 where D represents a
bivalent link selected from -CR™R™-, -O-, -NR"-, -§-, -C(=X)-, -CR™R™
CRURY., -.0- CRTRY-, -NRY-CRTRY-, -§-CR"RY-, -CRM=CR™-, -C(=X)-
10 CRTRY_, .CRERY_CRYRY-CRTRY., -O-CR™R"-CR™RY-, -NRY-CR"R"-
CR™R™-,-S-CR"RY-CRMRY-, -CRE=CR™.CR™R"-, and -C(=X)-CR"R"-
CRTRY;

wherein each R™ and R™ are independently selected from hydrogen, halogen,
15 hydroxyl, Cy.jz alkyl, Ca.12 alkenyl, Ca.yz alkynyl, -(CH2),Cs7 cycloalkyl, -
(CH2),C47 cycloalkenyl, ~(CHy), aryl, (CHa), arylCy2 alkyl, -(CHa), arylCs 12
alkenyl, -(CH»),arylC;.12 alkynyl, and —(CHb), heterocyclyl, or R™ and R™
together with the atom to which they are attached represent a 3 to 8 membered
cycloalkyl or heterocyclic ring; n is 0-6 and said alkyl, alkenyl, alkynyl,
20 cycloalkyl, cycloalkenyl, aryl and heterocyclyl groups are optionally substituted;

RY is selected from O, -CHzR3, -C(=Y)R3, -C(=Y)OR3, -C(=Y)N(R4)R3, -
C(=Y)CH,N(RR;, -C(=Y)CH;SR3 and —S(O)Rs, where Rj; is selected from
hydrogen, Cy.13 alkyl, Cs.1; alkenyl, Ca.12 alkynyl, -(CHz)Cs 7 cycloalkyl, -

25 (CHz)mC4_7 cycloalkenyl, -(CHz)m aryl, -(CHz)m aI’lel_lg alkyl, -(CHz)m arlez.
12 alkenyl, -(CHy)p arylCs 15 alkynyl and -(CHa)q, heterocyclyl; and when RVis—
CH;3R3, or -C(=Y)R3, R3 may also be selected from —5-Rs and -O-Rs; m is 0-6;
R4 is hydrogen or Cys alkyl; Rs is Cy6 alkyl, Co alkenyl, Co6 alkynyl, C3
cycloalkyl, Cy7 cycloalkyl, benzyl, aryl or heterocyclyl; wis 0, 1 or 2, and the

30 alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aryl and heterocyelyl groups
are optionally substituted; and
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X and Y independently selected from O, S and NRs, where Ry is independently
selected from hydrogen, lower alkyl, hydroxy, and lower alkoxy.

11. A compound according to claim 10 wherein the bivalent linking D group
5 together with the atoms to which it is attached from a 6 membered non-aromatic
heterocyclic ring.

12. A compound according to claim 11 where D represents -CR™R"-, -O-, -NR"-, -
S-, or -C(=X)-, wherein R™, R"Y, RY and X are as defined in claim 9.
10
13. A compound according to any one of claims 1 to 9 where D represents —
CR™R"-, wherein at least one of R™ and R" represents hydrogen and the other
may be selected from halogen, hydroxyl, optionally substituted C;.;» atkyl, and
optionally substituted aryl; R™ and R" are the same and represent C,.3 alkyl; or
15 R™ and RY together with the atom to which they are attached represent a 3, 4, 3,
6 or 7 membered cycloalkyl or heterocyclyl ring.

14. A compound according to claim 13 where D represents -CR"R'-, wherein R™
and R both represent H or CHs.

20
15. A compound according to any one of claims 1 to 9 wherein D represents -CH,-.
16. A compound according {o any one of claims I to 15 wherein R; represents an
optionally substituted aryl, optionally substituted alkyl or optionally substituted
25 heterocyclyl.

17. A compound according to claim 16 wherein R; represents an optionally
substituted phenyl, optionally substituted thienyl, optionally substituted pyrrolyl
or optionally substituted pyridyl.
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18. A compound according to claim 17 wherein R; represents an optionally
substituted phenyl ring.

19. A compound according to any one of claims 1 to 15, wherein R, is optionally

5 substituted phenyl where the substituents are 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.

20. A compound according to claim 19, wherein R; is optionally substituted phenyl

10 where the substituents are each independently selected from chloro, hydroxy or
methoxy; lower cycloalkyl; or optionally substituted pyridyl or an N-oxide
thereof where the substituents are each independently selected from chloro.

21. A compound according to claim 19 or claim 20, wherein R, is phenyl, 4-
15 chlorophenyl, 4-methoxyphenyl, 4-hydroxyphenyl, 5-chloro-2-pyridyl, 4-pyridyl
or 4-pyridyl N-oxide.

22. A compound according to any one of claims 1 to 21 wherein R; is selected from

0, -CH3R3, -C(=Y)R3, -C(=Y)OR3, -C(=Y)N(R4)R3, -C(=Y)CH2N(R4)R3, -

20 C(=Y)CH,SR3 and —S(O)«Rs, where R; is selected from hydrogen, C;.5 alkyl,
Cz.12 alkenyl, Cy 15 alkynyl, -(CH3),Csa7 cycloalkyl, -(CH2)C47 cycloalkenyl, -
(CHz)m aryI, -(CHg)m ary1C1.12 alkyl, -(CHz)m arle2-12 alkenyi, —(CHz)m arlez-
12 alkynyl and —(CHy)p, heterocyclyl; and when Ry is -CH3R3, 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

25 alkyl; Rs is Cy.6 alkyl, Co¢ alkenyl, Cos alkynyl, Cs7 cycloalkyl, Cs7
cycloalkenyl, benzyl, aryl or heterocyclyl; wis 0, 1 or 2, and the alkyl, alkenyl,
alkynyl, cycloalkyl, cycloatkenyl, aryl and heterocyclyl groups are optionally
substituted.

30 23. A compound according to any one of claims 1 to 21 where R; is -CHz-R3,
wherein Rj is -(CHa),, optionally substituted aryl or —(CHz)y optionally
substituted heterocyclyl and mis O to 3.
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24, A compound according to any one of claims 1 to 21 where Ry is —
C(=Y)CH;N(R4)R;3 or —C(=Y)CH,SR3, wherein R is -(CHjz)y, optionally
substituted aryl or —((CHy)y, optionally substituted heterocyclyl, mis 0 to 3, Y is
O and R, is H or lower alkyl.

25. A compound according to any one of claims 1 to 21 where R; is -CON(R4)R3,
wherein Ry is H, R3 is —(CHz)x, optionally substituted aryl or -(CH»)r, optionally
substituted heteroaryl and m is O to 2.

10 26. A compound according to any one of claims 1 to 21 where R is -C(=Y)R3,
wherein Y is O or S, R3 is —(CHy)y, optionally substituted aryl or —(CHa)m
optionally substituted heteroaryl, and m is 0 to 3.

27. A compound according to claim 26 wherein Y is O, m is 0 and R3 is an
15 optionally substituted 5 or 6 membered monocyclic heterocycle, an optionally
substituted 9 or 10 membered bicyclic heterocycle or an optionally substituted

aryl group.

28. A compound according to any one of claims 1 to 21, wherein R; is ~CH3R3, -
20 C(=0)R3, -C(=O)N(R4)Rs or -SO2Rs; where
a. R3 is optionally substituted alkyl where the substituents are
independently selected from ~COOH, -SCH,CONHaryl, -NHSOzaryl,
heteroaryl and aryl, each optionally independently substituted with halo
or alkoxy; optionally substituted phenyl where the substituents are
25 independently selected from halo; optionally substituted 5- or 6-
membered heteroaryl where the substituents 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
30 from heteroaryl;
b. Reis H;
c. Rs is cycloalkyl, heteroaralkyl, alkyl, - aralkyl, or
heteroaryl.
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A compound according to any one of claims 1 to 21, wherein R, is -CH3R3, -
C(=0)R3, -C(=O)N(R4)Rs or -SO;Rs; where

a. Rj is optionally substituted methyl, ethyl, or propyl, where the
substituents are independently selected from —COOH, -SCH,CONH-3,4-
dimethoxyphenyl, -NHSO»-4-fluorophenyl, pyridyloxy, benzisoxazolyl, pyridyl,
furyl, 4-fluorophenyl, or 4-methoxyphenyl; optionally substituted phenyl where
the substituents are independently selected from methoxy, F and CI; optionally
substituted thiazolyl, pyridyl, furyl, thienyl, isoxazolyl, isothiazolyl, 1,2,3-
thiadiazolyl, or pyrazolyl where the substituents are independently selected from
pyridyloxy, cyclopropyl, Me, CFs, phenyl, thienyl, pyridyl, F, CI, Br, 5-CFs-3-
methyl-1-pyrazolyl; or 2-furylethen-1-yl;

- b. Riis H;

c. Rs is 2-pheneth-1-yl, benzyl, cyclohexyl, 2-furylmethyl, methyl, 4-
methylbenzyl, or pyridyl.

A compound according to claim 27 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).

A compound according to claim 1 where R, is -COR3, fused ring A is an
optionally substituted phenyl or an optionally substituted pyridyl ring, D is —
CR™RY., 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]thiopheny! and benzoisoxazolyl (all of which may be optionally

0

NN



5 Method P: RSV Antiviral Assay Protocol Conpounds of the invention were
tested for their antiviral activity against respiratory syncytial virus.
Cytopathic effect (CPE) assays were perforned essentially as described in
the literature (see for exanple Watanabe et al, 1994, J. Virol ogi cal

Met hods, 48:257). 10 Serial dilutions of the test conpounds were nmade in 96
well plates. HEp2 cells (1.0 x 104 cells/qaell) were infected with RSV at a

low multiplicity of infection (e.g. RSV ‘at an moi of -0.01) and added to
pl ates to assess antivir cliVvi Ty Uni nf ect HEp2: cel . were used to
assess compound cytSBITSBW‘%? ﬁA@%‘iﬂ%S a\‘ﬁrel?"g‘ ﬁﬁ’&ﬁg'é’toé f%‘ﬁ ks ?ﬂ’é’t?}éeré’fla@g?: ina
5% WD 2008/ 037011 RBGEH AWRA0TH0GE 428hed BdresenCLR4atombsmimaeed cyHealeprimgt  of
CPE was det erm ned oYhégslfﬁﬁétﬁgﬁ!6lrﬁéﬂl&fredtﬂ&€er6@yélﬁsl rifdye 3- (4,
5-di net hyl t hi axol-2-y1)-2,5-di phenyltetrazoliumbromde (MIT). MIT (1ng/ ml)
was added to each well and plates incubated for 2 hours incubation at 37C.
Vel |'s were sas@ at edeonmmondacopaing|to f1R0¢he bf claors laddédwizemeln Zbs 6 bance val ues
read at 540/ 690run 5 Conpound concentrations that inhibited CPE by 50%
(EC50) and devel oped cyt ot oxi ci t 0 re cal cul at ed. usj ng non-1inear
regression analysi SA.CO“YHQE %@‘i‘ﬂ’éﬁg %%ngg?&ﬁld%%mﬂglyﬁl’ﬁ“ﬁﬁe nventi on
agai nst RSV A2 ar e pbéiylyX is1®, Palop@berdvitirtbe Bomhervehi@lOb B aitathgé forinkeni n t he
) o o ekl o bpiblon Rerp il o
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optionally substituted heterocyclyl.

34, A compound according to any one of claims 1 to 33, wherein ring A is an
unsubstituted phenyl ring.

15
35. A compound according to any one of claims 1 to 33, wherein ring A is an
unsubstituted pyridyl ring.
36. A pharmaceutical composition comprising a compound of formula 1a or salt
20 thereof

ses,

FormulaTa

wherein:

25 Ry is selected from Cy.jzalkyl, Cs.y2 alkenyl, C,.p2 alkynyl, -(CH2),Cs 7
cycloalkyl, -(CH2),Cs.7 cycloalkenyl, -(CHy), aryl, -(CHz), arylCy.y2 alkyl,
(CHy), arylCy. 2
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alkenyl, -(CHz)narylCy 12 alkynyl, and —(CHa),, heterocyclyl; n is 0-6 and said
alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aryl and heterocyclyl groups
are optionally substituted;

5 R is selected from H, O, -CHaR3, -C(=Y)R3, -C(=Y)OR3, -C(=Y)N(R4)R3, -
C(=Y)CH;N(R4)R3, -C(=Y)CH2SR; and -S(O)wRs, where Rj is selected from
hydrogen, C.12 alkyl, Cs.12 alkenyl, Cy.j2 alkynyl, -(CH2)mCs.7 cycloalkyl, -
(CH»)uC47 cycloalkenyl, (CH2)m aryl, (CHo)m arylCi.y2 alkyl, (CHa)m arylCa.
12 alkenyl, -(CHy)y, arylCs.y2 alkynyl and —(CHj)n heterocyclyl; and when R; is

10 ~CH3R;, or -C(=Y)R3, R3 may also be selected from —S-Rs and —O-Rs; m is 0-6;
R4 is hydrogen or Cy¢ alkyl; Rs is Cy¢ alkyl, Cy.¢ alkenyl, Cz ¢ alkynyl, Cs;
cycloalkyl, C4.7 cycloalkenyl, benzyl, aryl or heterocyclyl; w is 0, 1 or 2, and the
alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aryl and heterocyclyl groups
are optionally substituted;

15
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
20 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

25 D represents a bivalent linking group of from one to three atoms in length,
and at least one pharmaceutically acceptable adjuvant, carrier or diluent.

37. A pharmaceutical composition according to claim 36 further comprising one or
30 more anti-viral actives, selected from Virazole, RespiGam and Synagis.
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38.  Use of a compound of formula la of salt thereof
—B
e
(3]
bk,

Formula Ia

wherein:

R, is selected from C_33 alkyl, Cy.12 alkenyl, Cy jzalkynyl, -(CH3)nCa7

cycloalkyl, -(CH,)sCs7 cycloalkyl, -(CHz), aryl, -(CHa), arylCy 2 alkyl, -(CHs),

aryl Cy.1; alkenyl, -(CHy),arylCy. 2 alkynyl, and ((CHy), heterocyclyl; n is 0-6

and said alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aryl and heterocyclyl
10 groups are optionally substituted;

Rj is selected from H, O, -CHzR3, -C(=Y)R3, -C(=Y)OR3, -C(=Y)N(R4)R3, -
C(=Y)CH;N(R9R3, -C(=Y)CH,SR3 and —S(0O)Rs, where Rj3 is selected from
hydrogen, Ci.1z alkyl, C,.12 alkenyl, Cz.12 alkynyl, -(CH3)xCs.7 cycloalkyi, -

15 (CHy)mCa7 cycloalkenyl, -(CHy)y aryl, (CHz)y arylCy.y; alkyl, -(CHa)r, arylCo.
12 alkenyl, -(CHp)p arylCa. g2 alkynyl and —(CH2)y, heterocyclyl; and when R; is
—CH;R3, or =C(=Y)R3, R3 may also be selected from —S-Rs and —-O-Rs; m is 0-6;
R, is hydrogen or Cy¢ alkyl; Rs is Cy¢ alkyl, Ca6 alkenyl, Cz.¢ alkynyl, Cs7
cycloalkyl, Cs.7 cycloalkenyl, benzyl, aryl or heterocyclyl; w is 0, 1 or 2, and the

20 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, hydroxyl and lower alkoxy;
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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 mannfacture of a medicament for the treatment of RSV infections.
10
39.  Use according to claim 38 wherein the medicament further comprises one or
more anti-viral actives selected from Virazole, RespiGam and Synagis.

40.  Use according to claim 38 or claim 39 for the treatment of human RSV.
15



A 5 Method Q RSV Fusion Assay Sel ected conpounds of the invention
can be tested for their ability to inhibit the essential 10fusion processes
of the respiratory syncytial virus. Generation of RSV-F constructs

Si ngl e-stranded synthetic DNA ol i gonucl eoti des encodi ng the portions of RSV
A2 F 15 glycoprotein incorporating optimal codons and wi t hout potenti al

pol y(A) addition or splice sites were gengyated synthetically (Mason et al,
W0242326) . A menbr ane- anchor ed fuII-Iength F was generated essentially
according to the nethod desc nd. iLn rton. et
2008/037011Pcr¢]A1J2%69}7‘1€ﬂb‘T§25"fm gla Ss‘ieF 9‘? GRS t“is%’r?‘é?é‘é‘%ﬁ%% on
activity of the RSvafectomnstructs was nmeasured in 293 cells essentially
according to the nethod described in Mdrton et al, 2003, Virology, 311:275.
For exanple: cells jn six | 1, pl ates r.oxi ter 80% conf | uency
were transfect by&ﬁﬂﬂﬁﬁﬂgﬁ$§§ ‘H“%Rﬁﬁ?§°?$8WR%P carrying the
constructs of interest in CaPO4 solution for 4 hours After glycerol shock
and wash, the transfected gells were trypsinized and 1.5 x 104 cells/well

added to 96-wel |l plates ho--éﬂb pal f-10g dllutu ns of the test
conpound. Syncytitun fofnati eval uate pectlon and
quantified at 48 hours pos S ectlon 10 of 20 !'IL of

Cell Titer 96 One Sol ution oﬁbga) fol | owed b reeu aflon for 4 hours at

37C. The col our reaction was then stopped by addition of 25 1.11 , 10% SDS
to each well and absorbance val ues read at 540/ 690nm The conpound
concentration that reduced absorbance relative te untreated contro
cul tures by 50% ( EC50) ' ﬁé ﬁged usi ng noR: ar regression anal ysis.
D
h

was performnmed
essentially as descri bed’i j2003, Antiviral

Res., 60:221). Briefly, cot

erature (Wde
Pats wei ghing 50-400 9
100 ngy/ kg/ day of
conmpound or vehicle controlfi Viral infection fgllfwed 2 hours
post-treatnent in S|n1l.ﬂD sthetized rats i ity anasal instillation
w th approximately 1000 . V A2 per animgH days after virus
i nocul ation, each cotton rat#%as sacrificed and gtﬁr ungs renoved and RSV
titres determ ned by plaque assay. 25 Method S: RSV Bal b/ ¢ Mouse Model The
nouse nodel was perforned essentially as described by C anci et al, 2004,
Antim crobi al Agents ang~& -'.therapy 48: 413 "5efly ei ght week old
femal e Bal b/c 30 m ce ; i anest het i 2ot rltoneally with
Averti nTM and conpound or A §C Nadmﬁlstered o@@b hour’s prei nfecti on.
Mce were inoculated intragasally with

Gl el

Tl [+]



WO 2008/ 037011PCT/ A1J2007/ 001429 - 87 - approximately 10000 TCl D50 RSV A2
per animal. Three days after virus inocul ation, each nouse was sacrificed
and their lungs renoved and RSV titres determ ned by plaque assay. - 88 -
THE CLAI M5 DEFI NI NG THE | NVENTI ON ARE AS FOLLOWS: 1. A conpound of fornula |
or salt thereof Fornula | wherein: Rl is selected fromCl_12 al kyl, C2-12
al kenyl, C2_12 al kynyl, -(CH2)11C3_7 cyclgal kyl, 10-(CH2)11C44
cycl oal kenyl, -(CH2)11 aryl, -(CH2) arYId%QZ al kyl, -(CH2)11 arylCz-12

al kenyl, -(CH2)1llarylC2-12 aIkynyI and -(CH2). heterocyclyl; nis 0-6 and
sai d al kyl, al kenyl, al kynyl, cycIoaIkyI, cycl oal kenyl, aryl and

het erocyclyl groups are optionally substituted; 15 R2 is selected fromH,
0, -CH2R3, -C(=Y)R3, -C(=Y)O0R3, ~C(=Y)N(R4)R3, £ C(=Y)Cl12N(R) R3,

-C(=Y) CH2SR3 and -S(0), JWhe R3 is sel i n1hydrogen Cl 12
al kyl, C2-12 al kenyl, ynyl, - (CH). cl kyl,, -(CH2).1C4-7
cycloalkenyl -(CH2). 1 (012)n1arY1C142 )“éiﬁ}ﬂ)n1arylc242
al kenyl , 4CH2) 1 aryl al kynyl and - (CH2), erocyclyl; and when R2 is
-CH2R3 or -C(=Y)123, R3 26 may al so be selected fJrom-S-R5 and -0-R5; mis

0-6; R4 is hydrogen or C135 alkyl; R5 is Cl4 C2_5 al kenyl, C2_6
al kynyl, C34 cycloalkyﬂi \ > cycl oal kenyl ryl or heterocyclyl; w
is 0, 1 or 2, and the alk »a k:-yl,sallcynyl kyl ,* cycl oal kenyl ,

aryl and heterocyclyl gro%
are independently sel ecte
sel ected from hydrogen,

°are.-pt|onally sub utfed; 25 - 89 - X and Y
g fromO, S and NRG6, ere R6 is independently

|Ow‘r al kyl, hydroxy and§| ower al koxy;
together with the atons i

wm.ch it is attac nms an optionally
substituted Saromatic r i~ ogether with (™ to which they are
attached, forns an optlon.glw,SL. tituted heter ©l i e r|ng having from5
to 8 ring atons; 10D repregents®a bi val ent |i nkighg group of fromone to
three atons in | ength, and(prOV|ded that when A together with the atoms to
which it is attached forps lan unsubstituted p rlng, Xis 0, Dis
-CH2-, B-C represents -ﬂg?t‘f- and R is uns | phenyl, then R2 is
not H 15 Y. ; ?

c

COD

cl

-

'

3
&




A conpound according to claim1l wherein ring Ais an optionally substituted
aryl or heteroaryl ring. A conpound according to claim2 wherein ring Ais
an optionally substituted heteroaryl ring A conpound according to claim 3,
wherein ring Ais an optionally substituted pyridyl, optionally substituted
pyridazinyl, optionally substituted pyrimdinyl or optionally substituted
pyrazinyl ring. A conpound according to g bfi m 2 wherein ring Ais an
optionally substituted phenyl. A conmpound according to claim3 wherein ring
Ais an optionally substituted pyridyl ring.e A compound according to any
one of claims 1 to 6 wherein B-C represengsecaybj val ent |inking group of 1
to 3 atons. - 90 - cpnpound accordi n & gfn 7 where B-C represents
-CH2- (CH2) z-, where j°r 2-.and the B— ki ng group is optionally
substituted with a gr cted from hal o, jfower al kyl, hydroxy, | ower

al koxy, phenyl or benz 59. A conmpound accordlng to claim8 wherein B-C

represents -CH2CH2-. 1 A conpound accor di ng

-CRITI=CRIII-CRII | RFv;

cycl oal kenyl, -(CH2) arg I{ @CHZ)llarYlCl -(CH2) 11 ary1C2-12

menbered cycl oal kyl or Heredyclic ring; n isj0-6 and said al kyl, al kenyl,
=Y) CH2S123 and - S(0) 125,

where R3 is selected

\

LQ any one of clains 1 to 9
where D represents a Bi val ent | i nk seIectEﬁ; : -Celle-, -0-, -NR'-, -&,
- R </qu0( ) - (..1CeRrv-,
i ndependent |y sel ect es
al kenyl , -(CH2)arylQC2 : n%l and egycly:l, or Rmand Rrv
al kynyl, 20cycl oal kyl, cl oal kenyl, aryl andcheterocyclyl groups are

-C(=X)-, -Cele CRu -Os Cele-, -NR -
;X)’CRIIIRrv
m h ogen, hal ogem, 15hydroxyl, Cl.42 al kyl,
C2-12 al kenyl, C242al lgynyl, -(CH2)"C34 cycl oalgkyl, - (CH2)C4_2
together with the atk resent a 3 to 8
-CH2R3, -C(=Y) 123,
-Q(=Y)012. 3, -C(:Y)N(R4)

C(=Y) CH2N( R

0gen Cl.12 afk
al kynyl, -(CH2)C3_7 cytl - 25{CH2), X4,
~(CH2)in ar Y1Cl-12 ail cy J°- (CHE¥m ar Y1C2-

al kynyl and -(CH2) m hetefocyclyl; and when le
may al so be selected fram-S-R5 and - 0- R5;
alkyl; R5 is Cl 6 al €2, 6 a@nyl C2- 6
cycloalkyl, benzyl, h ocyclyl; wis
al kenyl , al kynyl, cyclo , cl oal kenyl , ar and erocyclyl groups
are optlonally subst it ut ; &hd -91 - X and |ndependently sel ected from
0, S and NR6, where R6 i% i ndependent |y select di f m hydr ogen, | ower

al kyl', hydroxy, and | ower “k XY.

al Kenyl , C242
clo nyl , (CH2)n1aryI,
| kenyl , (CH2)n1ary1C2-12
S - CH2R3 or -C(=Y)R3, R3
656 R4 is hydrogen or Cl_6

| 4~C3_7 oycloal kyl, C4 7
o].m%;:}, and the 30a|ky|

Q

G




11. A compound according to claim 10 wherein the bivalent |inking D group
5together with the atons to which it is attached froma 6 nenbered
non-aromati ¢ heterocyclic ring. 12. A conpound according to claim 11l where
D represents -CRIIIRiv-, -0-,- S-, or -C(=X)-, wherein e, WT and X are as
defined in claim9. 10 13. A conmpound according to any one of clains 1 to 9
where D represents - CRfille-, wherein atyheast one of e and |l e represents
hydrogen and the other may be sel ected from hal ogen, hydroxyl, optionally
substituted C1_12 al kyl,,@and optionally substitutgd aryl; e and le are the
same and represent Cl1_3 alRyl; or 15e and le tog er wWith the atomto

which they are attached rﬂﬁi" ent a 3, 4, 5, 610 nbered cycloal | cyl or
accerding t where D represents

het erocyclyl ring. 14. A \
1§ apresent H or A conmpound

-Cel e-, wherein e and
according to any one of c alns 1 to 9 wherein D represents -CH2-. 16. A
erein Rl represents an

conpound according to any

optionally substituted ary) d al kyl or optionally
substituted 25heterocyc|y”‘i 7. A conpound acco ng to claim 16 wherein R
represents an optional |l ) ted phenyl, ubsti tuted
thienyl, optionally suigj pyrronI or Og ‘*IIy bstituted pyridyl.
S92 - A conmpound accordlng to claim17 whereinoRl represents an optionally
substituted phenyl ring. conpound according tagany one of clains 1 to 15,
wherein Rl is optionaJuB -wstltuted phenyl e substituents are each
i ndependent |y sel ect ed | o, hydroxy or or

; wcycl oal kyl ;
optionally substituted pﬁixéy or an R-oxide th g%nmgggp t e substituents
are each independently sgrecte om halo. A co und at€ording to claim
19, wherein Rl is optionally sub®tituted phenyl ®™where the substituents are
each independently selected fromchloro, hydroxy $r methoxy; |ower
cycl oal kyl ; or opti onalfsyy st uted pyridyl g6 3 de t hereof where
the substituents are ehehiade pdent |y sel ectef ‘uygzkoro A conpound
according to claim19 or @ 20, whérein Rl is‘pyeyyl, 4- chl orophenyl,
4- met hoxyphenyl , 4-hydroxypfnyl, 5-chloro-2-pyrid 4-pyr|dyl or
4-pyridyl N-oxide. A conpoun&'accordlng to any one of clains 1 to 21
wherein R2 is selected frgmO0, -CH2R3, -C(=Y)RS, C( Y)0R3 -C(=Y) N(R4R3,
-C(=Y) CH2N(R4) R3, - 20 WG and -S(0) Rg R31 s selected from
hydr ogen, Cl1-12 al kyl, =€ % yl, C2-12 aMNev CH2) . G327
cycloal kyl, -(CH2).C4_ 7 vc@: kenyl, -~ (CH2). ar @ (CHZ)marYlCl 12
al kyl, -(CHAl arY1C2,12 alk-}y (CH2)|n arY1C2- T® al kynyl and -(CH2) m
het er ocycl yl ; and mhen R2 is CH2R3 or -C(=Y)R3, Rf may al so be sel ected
from-S-R5 and -0-R5; mfs 0-6; Rt is hydrogen or{ 6, 2%al kyl; R3is Cl.6
al kyl, C2_6 al kenyl, l@/m:ﬁs 7 cycl oaI ycl oal kenyl ,
benzyl, aryl or heter ; is O 1 or 2, dtithegal kyl , al kenyl,
all cynyl, cycloallcyl, ¢ all cenyl, aryl and he ggbeyclyl groups are
optionally substituted. 3 3.A conpound accordi ng
to 21 where R2 is -CH2-R3, Wherein R3 is -(C1- 12)/6 optlonally substituted

aryl or -(CH2)m optionallyjsubs
LRt
R
O

[+4]

optionally substit

T-gy,




- 93 - A compound according to any one of clains 1 to 21 where 12.2 is -
C(=Y) CH2ZN(R4) R3 or -C(=Y)CH2SR3, wherein R3 is -(CH2)moptionally
substituted aryl or -(CH2)m optionally substituted heterocyclyl, mis 0 to
3, Yis Oand R4 is Hor |ower alkyl. A conmpound according to any one of
claims 1 to 21 where R2 is -CON(R4)R3, wherein RA is H R3 is -(CH2).
optional Iy substituted aryl or -(CH2)m opfionally substituted heteroaryl
and mis 0 to 2. A conpound according to any one of clains 1 to 21 where R2
is -C(=Y)R3, wherein Yig Oor S, 1(3is -(CH)an optlonally substituted
aryl or optionally su j ed heteroaryl, agthf 0~}® 3. A conpound
according to claim 26 £n s 0, mis O an optionally

substituted 5 or 6 nenb cyclic heterocdgw-(;an optibnally
substituted 9 or 10 nenbgred bicyclic hetero}¥0‘e or an optionally
substituted aryl groupt conpound according to any one of clains 1 to 21,

PO0C(=0)R3, -C(=0)N(R4) R5{ or -SO02R5; where a. R3 is
optionally substitut ) where the substquw are i ndependently

sel ected from - COOH, P EON 2 - NHSO2ar y1; fer oaryl and aryl, each
optionally i ndependentl @ sti ted with halo re@ optionally
substituted phenyl wherg the substituents are 25 nde ently selected from
hal o; optionally substituted 5- or 6- nenbered heteroaryl where the
substituents are independgntly selected from al kyl, hal oal kyl ,
cycl oal kyl , aryl, heteﬂj; onal ly substituted with
al kyl or haloalkyl, or |y substituted al erethe

yl; b. RAis H c.

wherein R2 is -CH2R39 -

125 is cycl oal kyl, hetero ral k al kyl , - aralkyl or heteroaryl. - 94 -
29. A conpound accordlng t o,any one of clalns It 21 wherein R2 is - CH2R3,
- C(=0)R3, -C(=0)N(124) - SO02R5; where a optionally substituted
met hyl , ethyl, or propyl; e the 5substit 7%_%i§;gependently

sel ected from - COCH, ~SCH 4 di’met hoxyph 02-’4- f | uor ophenyl ,
pyri dyl oxy, benzi soxazol yls furyl, 4-f rophenyl or

4- met hoxyphenyl ; optionally sub%tltuted phenyl ere the substituents are

i ndependent |y selected fro met hoxy, F and C; dptionally substituted

t hi azolyl, pyridyl, fur enyl, isoxazol 808 hi zonI 1, 2, 3-
10th|ad|azolyl or pyr T%p@;k the substi ' e |ndependently

sel ected fronlpyrldyloxy= opfopyl, Me, CF3, jSe yl, thienyl, pyridyl,
F, d, Br, 5-CF3-3- nethyl -pyrazolyl or 2-fur ethen-l-yl; b. RA is H
c. RSis 2. phenet h-1-yl, Benzyl, cycl ohexyl, 2-f yhnet hyl , nethyl, 4-

' 5met hyl benzyl, or pyridyl. 30. A conpound accordilng.to claim 27 wherein R3

is selected from pheny’yl ﬁ hienyl, pyrid azelyl , thiazolyl,

pyrazolyl, furazanyl, I'§ N \

J
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i sothiazolyl, 1,2,3-triazolyl, 1,3,4-triazolyl, 1,2,3-thiadiazolyl, 1,3,4-
20t hi adi awl yl, pyridazinyl, pyrimdinyl, benzo[b]furanyl,
benzo[ b] t hi ophenyl and benzoi soxazolyl (all of which nmay be optionally
substituted). 31.A conpound according to claiml where R2 is -COR3, fused
ring Ais an optionally substituted phenyl or an optionally substituted
pyridyl ring, Dis - 25CRIIIRIV-, R3 is _sghected fromphenyl, furyl,
thienyl, pyridyl, oxazolyl, thiazolyl, pyrazolyl, furazanyl, isoxazolyl,
isothiazolyl, 1,2,3-triazglyl, 1,3,4-triazolyl, 1 2 3- thladlazolyl
1, 3, 4-t hi adi azol yI , pyr'ouz|nyl pyri m di nyl, o[ b] f uranyl ,
benzo[ b] t hi ophenyl and!ﬁﬂm’}soxHZOIyl (all of may be optionally -
95 - substituted) and Rllahﬁ\ﬂQ re sboth H or ‘R ll, and R v
together with the atomt&uhich t & rare attache epr nt a 3,4,5 or
6- menbered cycl oal l cyl riechg or a symmetrical 6-nmanbere eterocyclic ring.
5 32. A conpound according toeany one of claims 1 o 31, wherein Xis 0. 33.
A conpound according to wherein RL is (onally substituted
phenyl, X is 0, A togeth dag atons to ' ttached fornms an
optionally substituted phen optioral Iy subst yridyl ring, B-C
is - 10CH2CH2-, Dis -CH2- a R2 is -C(0) optionatly substituted aryl or
-C(0) optlonally substi t ut ed het erocyclyl. 34. A“conpound according to any

one of clainms 1 to 33, wheregin ring Ais an unsubgtituted phenyl ring. 15

35. A conpound accordingtﬂE a of clains o) ﬁ;bgfggrein ring Ais an
unsubstituted pyridyl rfng. =3¢ gﬂiﬁharm&ceutica Ion,conprising a
conmpound of forrmula la or s&l 9 Dothereof Formul aewherein: 25Rl is
selected from C _nal kyl, C2¢12 al kenyl, C2.12 al kynyl, -(CH2)11C3-7
cycl oal kyl, -(CH2).C4.7 cycl gal kenyl, -(CH2)11 ar -(CH2). arylCl_12

al kyl , (CH2)11 arylC2-12 D6 - alkenyl -(CH2x I Aqryl1C2 12 all cynyl, and
-(CH2)" heterocyclyl; n Q-6 sai d aIkyI Lk gny al | cynyl ,

cycl oal kyl, cycloalkenyl, §4§? eterocyclylso @§£;$e optlonally
substituted;

o
U0 U
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512.2 is selected fromH, 0, -CH2R3, -C(=Y)R3, -C(=Y)O0R3, -C(=Y)N R4)R3,
C(=Y) CH2N(R4) R3, -C(=Y)CH2SR3 and -S(0)R5, where R3 is selected from
hydrogen, Cl112 al kyl, C2-12 al kenyl, C2_12 al kynYl, -(C/12).C3.7
cycl oal kyl, - (CH2).C44 cycl oal kenyl, -(Cl12). aryl, -(CH2)m arylCl-12

al kyl, -(CH2). arYlC2- 12 alkenyl, -(CH2)m arylC2_12 al kynyl and -(CH2) m
heterocyclyl and when R2 is 10-CH2R3, or,;C(=Y)R3, R3 may al so be sel ected
from-S-R5 and -0- 125; mis 0-6; R4 is hy rogen or Cl1.6 alkyl; R5 is Cl_6
al kyl, C24 al kenyl, C2-6 al kynyl, C3-7 cycloalkyl C427 cycloalkenyl

benzyl, aryl or het er ocycl wis 0, 1 or 2, he al kyl, al kenyl,
enyI aryl and ycI groups are
d-Y_are: i ndepend cted fromO, S and

all cynyl, cycl oal kyl,
optional |y substituted:

NR6, where R5 is independ F? se rted from hy n, lower alkyl, hydroxy
and | ower al koxy; ot A toge er with thematons to which it is
attached, fornms an optlonally substituted 20arogatic ring; B-C together
with the atons to whi ch™Arey\ are attached, f NEN) optionally substituted
het erocyclic ring havi to 8 ring at 3 2 represents a

bi val ent Iinking group of{Tye to three at én th,’ and at | east
one pharnmaceutical ly accep uvant, carrigr or diluent 37. A
pharmaceutical conposition according to claim36 further conprising one or
30nmore anti-viral actiyesl selected from Virazgl Respi Gam and Synagis. -
97 - 38.Use of a conpdgﬁ' nf > fomul a | a of saHt,t re f\ Formula | a
wherein: 5 123 is sele ~{2 al kyl, CZ- &nyl, sC2. 12al kynyl ,
-(CH2) 6C31 cycl oal I cyl, j + ycIoaIkyI - 271 aryl, -(CF12)n
aryl G _12 al kyl, -(CH2)nearyl C2 12 al kenyl (0e12)"ary1C242 al kynyl, and
-(CH2) 11 heterocyclyl; n isp0-6 and said aIkyI, kenyl, allcynyl,

cycl oal kyl, cycl oal kenyl heterocyclI ~Ogr s are optionally
substituted; R2 is sel ecty %Eig 0, -CH2R3,%# - C(=Y) OR3,

) C(=Y) CH2SR3 a
al kyl, C2_12 al kenyt~, C2_12 al kynyl,

-C(=Y)N(R4) R3, - C(=Y)CH2N (0)R5, Wwhere R3 is
sel ected from hydrogen, Cl-
-(CH2) ", C34 cycloal kyl, - F5(CH). C427 cycloalken I, -(CH2). aryl,
-(C-12)marylCl-12 aIkyI Cl-12)marYl C2- 12 kenyl, -(CH2) m ary1C242

al kynyl and -(CH2)m het &f g yT%I(Qand when R2f or -C(=Y)R3, R3
d -0-R5; mi s hydrogen or Cl1_6

may al so be sel ected frori -

alkyl; R5 is ClL 6, alkyl, A k&nyl, °C2 s al ky@yy, Sc3b7 cycl oal kyl, C4r7
cycl oal kenyl , benzyl, aryl gor heterocyclyl; wisjo, "1 or 2, and the

20al kyl , al kenyl, al kynyl, cycloal kyl, cycl oal ketyl, aryl and heterocyclyl

groups are optlonally subsbltuted

i




X and Y are independently selected fromO, S and NR, where 126 is

i ndependently sel ected from hydrogen, |ower alkyl, hydroxyl and | ower

al koxy; - 98 - Atogether with the atoms to which it is attached, forns an
optionally substituted aromatic ring; B-C together with the atons
to which they are attached, forns an optionally 5substituted heterocyclic
ring having from5 to 8 ring atoms; and_Dytepresents a bivalent |inking

group of fromone to three atoms in |engt in the manufacture of a
medi cament for the treatmgnt of RSV |nfect|ons 010 39. Use according to
claim 38 wherein the nggdi danent further conp ks _one or nore anti-viral
actives selected from az'r§, pi_ Gam anf] 3 40. Use according to
claim38 or claim39 dr Bt of huM . 35 - 99 - 41 A
compound of fornula la as ihe n cfaim 38 ; greatlng a RSV
infection. 42. A conpound\sé¢l ected fromthe grov t'ing of: 0
a o ci Cl
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