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WD 2008/ 037011PCT/ AU2007/ 001429 - 1 - POLYCYCLIC
AGENTS FOR THE TREATMENT OF RESPI RATORY SYNCYTI AL
WO/LMEBIB3TONFECTI ONS 5 Field of the invention TheP@I/avsnU/001429
,invention relates to antiviral conpounds, nethods for
their preparati on and conpositions containing them
and the use of the conpounds and conposition in the
treatnent of viral infectiods. In particular, the
invention relates to the use of conpounds 10 of
formula | for the prevention and/or treatnent of
r esSpOLYOYVLEYAGENTE FORIMEE TREATVENTA0H RESPIRATORY
Background Art 15 Respirator ' virus (RSV) is
t he | eading caué%qﬁ@YEB%¥éHE%%®¥ﬂ§%%h gﬁ%r respiratory
tract infection in adults, young children and infants.
Serol ogi cal evidence indicates that in the western
wor |l d approxi mately 95% of all children have been
.infected with RSV by the age of two and 100% of
Field jof the e been exposed by the tine they reach
adul t hood (see Black, C P., 2003, Resp. Care 48:209-31
for a recent review of the 20 bi ol ogy and managenent
TheofreRBYjnvehtiompelates 4s entitired cREyounise siethads fof thelrgprpyaration and

cause mnor. upper respikatory d | S
conpSBRnr R B FR 8RGO PSR o5 T80 in
treatté@ G ivaal witédtiohke Iy partisulaR Yhe @sehtion reldtsanché otd ¢ff @mpounds

or pneunoni a which may result ip hqspitalizalian or . ..
of femsautli I fqrﬁhgp@r@@wrwd%ar trgptaisRE OrESRIROT TP RRHe! Rirgs Infection and
diShospitalized wWth RSV infection in the United States.
“Afants who have been born 25 prematurely or have a
pre-existing lung disease are a high risk of severe
i nfection and conplications. These infections are
a Eble for 40 to 50% of hospitalizations for
pediatric bronchiolitis and 25% of hospitalizations
for pediatric pneunonia. Since the inmune response to
RespBMornfsyotyton visssnRSY) ds dbe i pedinRIaupe fadcequisdipper and lower

reoccur throughout | t hood. , }in _adul.t I : :
TeSRIRtgry  iEart lﬁ%ﬁ?rhf%&?\% MG k?gléﬁregs%lgcﬁlgﬂq@% \%leﬁ?é%%%eervmeme
indR%ek GRii% HORYstélvesld protimacieobyostedil shiklrerahale been infected

otitis nedia. However, RSV in the jnstitutionalized .
with RFSF by thancbef iue end dPIGuef dildransha hiesr £xpessd ygfe time they

readh ScqulthoBE %é%’é“é‘l‘a&,aé‘.ﬁ., 2003, Resp. Care 48:209-31 for a recent review of the
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
prematurely or have a pre-existing lung disease are a high risk of severe infection and
complications. These infections are responsible for 40 to 50% of hospitalizations for
pediatric bronchiolitis and 25% of hospitalizations for pediatric pneumonia. Since the
immune response to RSV infection is not protective, RSV infections reoccur throughout
adulthood. In adults and older children, RSV infection has been associated with upper
respiratory infection, tracheobronchitis, and otitis media. However, RSV in the

institutionalized elderly can be more serious and is characterized by severe pneumonia and
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WO 2008/ 037011PCT/ AU2007/ 001429 - 2 - nortality rates
of up to 20 and 78% respectively. Adults with a
w@e@ssst hi story of heart or |ung conditions BEEAHER00A001429
high risk for RSV infection. The infection has been
i nked to exacerbation of patients with chronic
obstructive pul nonary disease. Significant nortality
has been observed in im’runo'c%rrpr om sed patients,
particul arly those undergoi ng bone 5 marrow
transplantation. (Evans, A S., eds., 1989, Viral
moalite gitboaSupio Huamh 8% Fresphetivell o gyduds avithom presious Ristory of heart

ed., Pl enum Medi cal. Book, .York at_ pages .525-544; ..
ot 1 SeAFRSRe 30 OHER Tk GarURS LARGPUM YR bR Bfen linked to
exa%%?gg%t%(}%ﬁlgﬁﬁ %ﬁ%ﬁz’rbg{: %g)lstﬁltctiyg %gﬁl%'\r/lgﬁf cii:iisalr:\]%g.- Significant mortality
hasﬁﬁabﬁfwséiﬁé@ in ﬁrﬁmﬁﬁ&bdnmramiﬁemﬁemi partécudarbethose undergoing bone

Mononegayi ral es, I ch nsi sts t hg. non: segnent
maﬁ%\ﬂatt’iagg\i?}t?t&ﬁ’d i H%‘Ses eﬁ?v tﬁeéw':aﬁ%rlafglﬁec%ons §F' Humans.
EpiRahfIoesoMid Coafol, B aad léuntBRdaRNBEbk, ONEW I YRR at BaNes0f25-544;

humans Eloften also termed RSV or HRSV) is a nenber of
Falsdye Ahe l9l iInfigst. Geontrel Bpsn Epidsanol A%003-6PReandridevic 44, 1980,

e M P oy el B 1R R e BRRRZARD) O ol e

RSV is classified into 15 two subgroups, A and B

Muf son, M etal., J. Gen. Vi r&lg. gﬁ' 2111- 2124&).§ O her d
RSNeistremsmber ohdhepprsinddaionesaynlrs: PhchREsHIs disbs nagegemente
i n Bb3rid d
w8 X (B0 i U R, (TN 20 i
FilBrigdaan o RSV ndédumians (ofieh atbestetnal §SNusr MR SYOhsuarowdmbes of the

whi ch contains, th ecently identifi.ed and.inpopt ant ..
PR SEHB G G, el Ry P AR SB AR iridae
BaeAWhEsenb &S Rhd Qﬁtf%e}iic' Y386 ihaRgitAR A0 Eidsg RSNPR classified into

respiratory synptons to severe |ower respiratory

twaliubgesps.shehd B Mufsors MLaitiat.i 5 GendVisale @@l k2094 Qtéer members
B.et al.. .2001, Nat. o Te 119: . ,
of B Bftmey e Sanis R M Biss N ER a5 b R BRSDegvine RSV

(ORSY) 18 @helr6dh  alrey Yofi M@C(PUNY amoygitngtiets. | dThe sub-family
may be attributable to hMPV infection 25 (van den
Prgysenyéniiaepalsetinglpdes thgogenuy Melgpreaqnovins ‘which contains the recently
. 57 ' j Y nd e 50%
idehfited il ominfle AR boogh AR SREILRL FI TRV
2004, Pediatr. Infect. Dis. J. 23:525-532). In the
Net her | ands, 55% of test.ed_.indivi,dual s wer

hMIPS eatses TesRiEateiyy LIRRAS\Fapging fromomild aper Tesfd afgpy|symptoms to severe
b QLo i idBhis WRI SnctflRROSIahidés Hotadn, B et al.,
o e Risoest 3L o Bt ok Rl R SUARIR0Ip deft HotRen, B ot o
2000 081t.0ded 17t POF7 24)J Depehdoaiarpthe patgent pppulatiel sammed, detwren 5 and
enone .features..described ve, Famly, . . .
15 FrcRiERDY PRSP i, R SHSKSR wad e iiibutabio, oMV infection
(v RnHodFeh,SB HtYE.0P00B, §1 iR g0 R ITIL 7R hMBPV i also associated
associ ated Wi th attachment and entry of the host cel.

| .

witntd tp 509 of wsitig redin nehildean (Van dep Floegan obpl-vii0dn Pegiatr. Infect.

Vi i I i tdre . 43
D1 PhsB3SPRRP bSR3 BERBLATG laukll Sy e troposive o
hMIe by ageingahduinsost aRindilidoals Ssyshis dnd dlie Werersatdpositivé (van den

fused nul tinucleate cells known as syncytia in somne
Hoegeb st alpnaralogy o%0:pF6édds is believed to be

gl ycoprotein nediated and is a feature shared with

di verse envel oped viruses in other taxonom c groups.

In the case of the Paranyxoviridae viruses of al

genera characteristically express a fusion

gl ycoprotein (F) which nedi ates nenbrane fusion. 10

Wiile a RSV |icensed vaccine is not yet avail abl e,

some success has been achieved in the area of

prevention for infants at high risk of serious |ower

respiratory tract disease caused by RSV, as well as a

o o o o,
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Thi s invention provides conpounds useful for the
prevention and/or treatnent of RSV 10i nfection and
waele@eas®il of formula | and salts thereof For nedBAU2005001429
wherein: 121 is selected fromCl-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),,
ary1Cl-12 al kyl, -(CH2),, ary1C242 al kenyl, -
20(CH2) , ,arylC2. 12 al kynyl, and -(CH2),, heterocyclyl;
nis 0-6 and said al kyl, al kenyl, al kynyl, cycl oal kyl,
In additioaab kmgénon&rfyhumdiebmmdmby@é,)Flangllym]npmc’aristics include a lipid
optional ]y substituted; R2 is selected fr

enve]gp@ ROUtAUEH S Pie3 Of n@(e()gbﬁgprote@e Swwwem@ to’ be associated with

R s

the airkleanyblopeﬁ;sm mhnhm;dembra(r@dﬁ)thM? cell: cFesadrkof 1 lnfected cells with,

for gﬁga;%_@ tggr 3131|g l?cgu%? l(clé%@ SO re%lﬁtﬁ% ff)ﬁnlé{l%%i‘]%?gé u.cleate cells

kno%y&sca i2liK %oile @ik, - (1fﬁlel2ﬁ1§ibﬁe§r6ées§§y§ rbyllleveantd umgrycoprotem
R3, or -C(=Y)R3, R3 may al so_be sel ected

medhmrh angd. ia5a dpatureostiged. ryiths diyewe quyelopedyaisfe i ofheeaxpnomic

axollot et BEER A4 B8 i G B gpneidUpppactritically express

a ﬁﬁim&lﬁ@b@tcﬂahl(yj which nfedisted mambkeny fusidenzyl , aryl or
heterocyclyl; wis 0, 1 or 2, and the al kyI al kenyl ,
al kynyl , cycloalkyl cycloalkenyl aryl and

Whﬁ@g\q%@gm%ﬁ/sle %ls of Qtpal[v'aﬂé’lﬁtl: |sl5m%‘é'ﬁ§ée‘s§ H&se%eﬁ%gﬁﬁeved in the

reln ected from0O, S and
areavbEprev&fionsfor mﬂmnemdlagh rigk 96 Is@mtue diOWﬂmHW@]TE gt disease caused

by REYS b Sht ¥ & el of ERE bheilionis S v P ARG bfuh-based
thel%g%tapwv%a 18I Sidch Gigh-nek 1ﬂa§sti@&ﬁt§%ﬁbuwm t IRS\RIGNE (RSV-

whi'Ch they are attached, fornms an optionally
imrpuipdotuline dintravenossy chlse  knagmhass nBesmeamS ) o agd r jngljvizumab

SRR, SEERETY  Reiahe bl a8, SR Shelpebiosi

LabRaefibind Wit dIntognedhe, rﬁaﬁl@rs&b’ﬁtg} fMlD) wias liedrised byi* thef Erddﬁand Drug

an unsubstituted phen ring, Xis 0, Dis -CH2
Admigiteationt in | leoppy 599 8 foraprerition pE spiers RV ebowemﬂatory tract
d1sé£§ T E&‘ anktS allPEhi Mxe@g duTr{éEr {H3Y O Lh MR A9 bk 488stbRLof preterm

npoun elr salts, In the manufacture
b1rth(<3ﬁ=.‘ d}leelasl’rgmtstldn)r i duner K998 nthedfoodrmhﬂdbmgr/bénmmatlgn licensed

RSV i nfec t h.the on . has bee
pellRenatn AP R et SPEHEBtUEE ¢ M ﬁ) PR IISHOR, a5 2 monthly
m‘ct Wsduia idfeb ol TaRe VentiJn d@skilo@ﬁeﬁﬁﬁf&g gaeget dallgdd by RSV in

e Invention may a be useful in 5 treat ment

infafts adhehildvinr wites hISfOI'Y hé prsteymf tarth (S3 SPreslisiogastatinakor GlelPe
particul arly, the genera Pneunovirus and
Met apneunovi r us, m)re particul arly ani mal and human

Thé tdn® MBudfculRSM R REpIRER 0L UhD \tehtitent ddevere RSV is the antiviral

2008/ 037011PCT/ AlJ 007/ 001429 - 6 -
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
administration of the agent is confined to a hospital setting (Black, C.P., 2003, Resp. Care

48(3):209-31). Its administration is further complicated by the need to follow a strict
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Formula la 5 wherein: Rl is selected from Cl-12 al kyl,
C2. 12 al kenyl, C242 al kynYl, -(CE12)nC3.7 cycl oal kyl,

WO 8@BIA3DICA. . 7 cycl oal kenyl, -(CH2)11 aryl, - (BARAT2007/001429
arYICG _t2 alkyl, -(CH2)n arylC242 al kenyl, -
(CH2).arylC2.12 al kynyl, and -(al2)11 heterocyclyl; n
is 0-6 and said al kyl, al kenyl, 10al kynyl, cycl oal kyl,
cycl oal kenyl, aryl and heterotyclyl groups are
optionally substituted; 122 is selected fromH, O
-CH2R3, -C(=Y)R3, -C(=Y)O0R3, -C(=Y)N(R4)R3, -

proc@(dufél Qi RGBS admG(istyiGHABREean th ofed yRminintisy thell{klihood of

cert@g 51 legq%} e%ﬂf Jor hydr og o‘cﬁ% ECl 2Fal ke%lver(s&,qg%z al kluﬁ%lg’ sudden

I
A S Rt 47 b o

remainlegi rephtravedsial @i2ihus theve év aoyainded tafdwinealterpative agent for the
R3 may al so be selected from-S R5
heagﬁH%%ngRénﬁ%§$E 0-6; 1(4 i s hydrogen or CL,6 alkyl:
125 is Cl1-5 al kyl, C2-6 al kenyl, C2 6 al kynyl, C3.2
cycl oal kyl, C4-7 cycloalkenyl benzyl aryl or
ntiegp js 0, 1 or 2, and the al kyl, alkenyl,
al kynyl , cycl oal kyl, cycl oal kenyl, aryl and
het erocyclyl groups are 20optionally substituted; X
Th1§l sl eXtian @rovidepeonisorntly usefib firettle fpr@vention Snddod thdRigent of RSV
where R6 is independ y .se] ected from hydrogen,
infochop andfliRgase, HHaryxy ?ng Wé?“ghkoxy, VO
2008/037011PCT/AU2007/001429 - 7 - B-Ctogether with
the atoms to which they are attached, forns an
optionally substituted hetergcyclic ring having from5
to 8 ring atonms; D repr _Bi val ent |inking group
of fromone to three apons|in h, 5in the
manuf acture of a medic e prevention and/ or
treatment of RSV infections. RJThg invention also
provides a nethod of treating a RSV infection in a
subject in need thereof, including the step of
adm ni stering a conpound gf fqoropula la or a
10phar maceutical |y accept afi®®"@alt thereof to said
subj ect. Description of Preferred Enbodi nents As
used herein the term"aromatic" refers to aryl rings
whaeint i ng systens and aromati c 15heterocyclic rings or
ring systems, as known as heteroaryl or heteroaromatic
rings. As used herein the term"aryl" refers to

R; Garderedal from( 0on: BRYEr Og)C hlk@ﬂylal@@taﬂl@n&l HQSH%CH rb@'cloalkyl

stens. The aronmatic rings nono-,
(CH)é)nC@,y eyql@alkw@, @Hz)e L, - 2)a awﬁ%t P2 @H?Yllarré@H@n amlﬁglz alkenyl -
5
ISR A B CGTRRELEN %y 8 6080 gt aens

alk iy, mloallk}m dyelbalkenyhayy hnd hétgoeyutyl, grogshardiyptionally substituted;
t et rahydronapht hyl, and the |ike.

R, is selected from H, O, -CHyR;, -C(=Y)R;, -C(=Y)OR;, -C=Y)NR4R;, -
C(=Y)CHNRYR;, -C(=Y)CH,SR;3 and -S(O)wRs, where Rj is selected from hydrogen,
C1.12 alkyl, Cy.12 alkenyl, Cy.15 alkynyl, -(CH)mCs.7 cycloalkyl, -(CH;)mCa.7 cycloalkenyl,
-(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,
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Preferred aryl groups include phenyl, naphthyl,
i ndenyl, azul enyl, fluorenyl or anthracenyl. 25 The

wao 2sn3toet er ocyclic" or "heterocycl yl" as usedP¢iBEABR007/001429
refers to nono or bicyclic rings or ring systens that
i ncl ude one or nore heteroatons selected fromN, S and
0. The rings or ring systens generally include 1 to 9
carbon atons in addition toXhe heteroaton(s) and may
be saturated, unsaturated or aromatic (|nclud|ng
pseudoaronatic) The term 30" pseudoaronmatic" refers to

Co. @alk}hﬁ/g, GysdyRHali, ch 4 @cl@@lkeﬁyﬂ[ baizll ayl orhttetocytiyt; wis 0, 1 or 2,

is stabilized by neans of del ocaljzation of

andéh@ é]tkb’b mdkeant abemal exClpakyl syqloalkenyheasieand; hyterggyclyl groups are
qﬁéﬁgﬁégﬁgg$$f / A1J2007/ 001429 - 8 - aromatic rings.

I'c i ncfudes pseudoaromatic ring systens, such as
furyl, thienyl and pyrronI rings. Exanples of

5 n%%rmgqugp%)( Cls!ﬁgc e Og?/,ygﬁ es I ﬁ@r{euﬁg lié independently

sel&%grf%m L Sbloen qaﬁ%oe{m}h hﬂ%@ﬂl eﬁfd‘lbWer a&b@' uding 1,2,3
4 oxadi azol yl's) 't hi azol yI, |soxazonI
furazanyl |soth|azolyl yrazolyl pyrazollnyl

razol y 4

A t%é’eﬁtbqrm t(§n§ A ﬁlt S atﬁacg'F(? §‘§ il:ilr};?ptlc%na{ ?g@%s?’ly ted aromatic
ring;hi adi azol yl (i ncl udi ng 1 2,3 and 1, 3,4

thladlazolyls) Exanpl es of 6-nmenbered nonocyclic

het erocycl es include pyridyl, pyrimdinyl,

r I Ppi i gl ayd: :

B- Cﬁ%feﬁm%f 'vxg%ﬂy hep&fn%@g%% IWlh% #Bé Q% a&“[a%ge rg@/]?x?é & BYtionally substituted
hetdrbé yaiio frpigHaving from|5par8a*mgmyd>ms 1,3,5- trithianyl and

triazinyl. The heterocycles may be optionally

substituted with a broad range of substituents, and

kenyl ,

B

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

ed f.

Th |
L Bibegoitel Wi g cloavas s ontaR P Y fyaghed foms an

unﬁ%éﬂt@t@bl'phefrl&llﬁhgnw is end Q@LUHQCQBL)G refr¥RAR| £{$HMH28,, afl R; is
0- menber ed blcycllc heterocycles i ncl ude 1H
unsuhﬁénf@pphsnylcthwamqtﬂ{ t hi eno[ 2, 3-b]furyl, indolyl,
i soi ndol yl, benzofuranyl, benzothienyl, 20
benzoxazolyl, benzothiazolyl, benzisoxazolyl,
Thdanvehsat lisapedwles thensd of eagmiunts, anddhaiolsyits, in the manufacture of

i.soqui nal i nyl, quinolinyl, quinox uridinyl,
megdigprmgts forthp REAVERNQN angfar fueptmant o ﬁs%ﬁ#&?ﬁﬁlﬁ nyl |

qui noxal i nyl , benzotriazi nyl, naphthyridinyl,

pteridi nyl and the |ike. These het erocycl es may be
Althpoghonial ligvestibs t has ubaed, ddsomibeslx avifhl ecfodetée ©1_ texatikg| RSV, and in

L5t 0 AT ) G PN
tre%ﬁ{n@g oie&hgﬁ"ln}us@ﬂbﬂﬂle sub-t2ARi1E PRest oRAkhad, eorb Parlcaly| the genera

radi cal s include (optionally substltutedﬁ i soxazol es,
anmﬂmuaza@ﬂdb’empﬂ@ﬂmwadnm shgicularlyznmahangohupen gigins of RSV
% oxadlazoles 1, 2, 4-t hi adi azol es, oxazol es,
an ﬁ?%?g?gg B?rldlnes pyrlda2|nes pyrlnidines,
pyrazines, 1,2,4-triazines, 1,3,5- 30triazines,
benzoxazol es, benzothlazoles benzi soxazol es
Acprrinieloithe azvsmEen aljoi nevidpretheaits Qfurompespssek forppla [a and salts
hefrer ocycl es can be optionally substituted with, by
theSOF
exanpl e, WD 2008/ 037011PCT/ A1J2007/001429 - 9
-6al kyl, C ..6al koxy, C2-6al kenyl, C2_6al kynyl, hal o,
hydroxy, mercapto, trifluoronmethyl, am no, cyano or
nmono or di (G . 6al kyl) am no In a fiu-ther
enbodi nent the heterocyclic radicals include fitryl,
t hi enyl, pyridyl, oxazolyl, 5thiazolyl, pyrazolyl,
figazanyl, isoxazolyl, isothiazolyl, 1,2,3-triazolyl,
1,3, 4- trlazolyl

A ~ O~ 1+ 1 o ] A ~ VT L L L Y )
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Exanpl es of unsaturated 5-nenbered heterocyclic rings
i ncl ude oxazole, thiazole, 10 irnidazole,

wd 28831011 azol e, isoxazol e, isothiazole, pyrazedBAU2007/001429
furan, thiophene and pyrrole. Exanples of unsaturated
6- menbered heterocyclic rings include pyridine,
pyrim di ne, pyrazine, pyridazine and 1,2,4-tri azine.
In an enbodi ment the heterod@tlic ring is an aromatic
ring. Heteroaryl and 15 heteroaromatic are used herein
to refer to this subset of heterocyclic rings.
Het eroaryl rings include furgl, thienyl, pyridyl,
pyrrol yl, oxazolyl, thi I g]dazolyl pyrazol yl ,

I soxazol yl, isothiazol 2 -d%@dlazolyl
LazQl - 5- one,
hi adP pyri dazi nyl,

1,2, 4- oxadlazolyl 1, 2,
1,2,3-triazolyl, 1 3, 4- %&

pyrim di nyl, pyra2|nyl 1,3,5-triazinyl, 111
thieno[2,3-c]pyrazo|y|, t hi eno[ 2, 3- b]furyl,

i ndoli zinyl, indolyl, isoindolyl, 3Hindolyl,

20i ndol i nyl benzo[b]furdﬁymphﬂénzo[b]thiophenyl,
114-i ndazol yl, benzi m dazolyl, tetrazolyl, uridinyl,

I
4-0
t hi

and cytosinyl. In a further enbodi nent the heteroaryl
whéeinhet eroaromatic i s sel ected fromisoxazol yl,
oxazol yl, imdazolyl, thiazolyl, thiadiazolyl,

i sot hi azolyl, furazanyl, triazolyl, pyridyl,
R %? g&éfebfépd? f AT 1 éy[ﬁm&a@ll ad Iaﬁ@ﬁypyl(cmﬁ(:??wvcloalkyl
ry use "Wet'erar ottat I ¢ rings suc

(Cbbnﬁﬁ yepiydlkerybnZOHhh eryhe (GH:2)a ﬁUl(E)lem z&yé,os(@m @ylCy.np alkenyl, -

n dlnent teroc iC H
(RS F ermARgY s el A B FFOM Tk ol BEhSrid kg alkenyl
alk ylPéSfc[d%I 8’#' d}@loall&hf‘laé@ll bitBheterotytldazelpsdee eptionally substituted;
one,

-pyrroli pyrrolin-2- 30one, tetrahydrofuran,
1, 3-di oxol ane, piperidine, tetrahydropyran, oxazoline,

O SR e ey S S O D

CENUIRNIRLR;0 OU(C;IY YCHLSRY asd FS(81)HR 4) gvliche RI3 | inlselectgd drgm hydrogen,
B-C may be selected fromthe above des b&&ﬂ

Cu he%”@flo yool alkenl. fepstz BRSOVl G Hodwd 37 g 1o , AmCa7 cycloalkenyl,

ui ten of n n I tr & lkynyl

CHE S YR TR AR £5E 1 IR (OB, YT, allyny

ancdé{Ci[-B);rdheteﬂoeydlglr and eyben ﬁr;]a$ - @Ihﬂbsirl -C IR, Bs mag o be selected

ok wﬁ%?—&iﬁi% o M R SR B st

c, 90l f cl ?Eﬁ%a@l@n&ll Rzl 2aryl ok Ie@dtBeyclyl; wis 0, 1 or 2,
I ns ances stl uent may be sel ected to i mprove

andihedillyg, aikelaﬂ; @kymlh@rclqaﬂﬁybexyploe&ewl yé ang helgtcyclylrgroups are

e,substituted 10 wth one or nore
Op@ﬂﬁggﬁg@%ﬁﬁgdSelected from hal ogens, Cl1_6 alkyl, C2-6
al kenyl, C2-6 al kynyl, -(CH2)pC3_2 cycl oal kyl
C4_7 cycl oal ken CH2 a 40- 1
SRVl LN I G Aot L A—

oD B g e T Gl

-C(O)NR R', -NRR', -NRCOR - NRCONR' R!

A o s TR e s < opR LT Rptod ot

rlngC( =NRNR R', -C(=NR )SR", - NRC( NCN) SR', - CONRSO2R ,
C(=S)NR R', -S(0)R " SC2NR R', -S@NRC(R', -08(0)2R,
-PQ(OR) 2 and -NO2; where pis 0-6, t is 0-2, Zis an
N-1inked am no acid selected fromthe group consisting
of al ani ne, asparagi ne, aspartic acid, glutam c acid,
gl utam ne, glycine, pipecolic acid, a-am no-butyric
aci d, a-am no-propanoic acid, and 20 i m nodi acetic
acid, Z being linked through a nitrogen atom of said
N-1inked amino acid to the carbon atom and each R, R
and R' is independently selected fromH, Cl.6 alkyl,
C2-6 al kenyl, C2 6 alkynyl C3 7 cycloalkyl C4.7

o 1 . - ~A ~ s
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substituted includes pyridiniumsalts and the N-oxide
formof suitable ring nitrogens. In relation to
woensasomat i ¢ car bocyclic or heterocyclic conppemas2007/001429
unl ess ot herw se defined such conmpounds may al so be
optionally substituted with one or two =0 groups,
10i nstead of or in addition to the above descri bed
optional substituents. Exanples of optiona
substituents include hal ogens, Cl-4 alkyl, C2_ 4
al kenyl, C2-4 al kynyl, Cp al koxy, Cl-4 hal oal kyl,
B-C fdpdther @hih thbatyds to- Whizh théyHEE . Atacthady IforrrrsN(rC&p_ttk)rﬁlly substituted
-CN, nercapto, Cl.4 alkylcarbonyl and C1-4
heteap%@kyélag@@wyg frops5 pas8 §98 3T ei n the term "CL_12
alkyl" refers to straight chain or branched saturated
hydr ocarbon group having from1l to 12 carbon atons.
D réprasepisaeshivdlersdinirgl deghip of hoxponi he thuekeatoms frylengdst hy | |
n- propyl, isopropyl, n-butyl, isobutyl, sec- butyl or
tert-butyl. Simlarly "CL.6 alkyl" or "lower alkyl"
in tﬁ@ﬁlﬁﬁ@faétﬁresd{far}nwl%ﬂeﬁn H&Mh& BrelvERBnlankfor Gref@i 0 Bf RBV infections.
atons. As used herein the term"C3_2 cycl oal kyl "
refers to non-aromatic, saturated cycllc groups havi ng

from3 tog 7 car on_at ons Ie yCl l:
The, S Shghn St it an e o e F R biffifily i Il in need
thefef, eifchiding her dtephlof Obdmiiaiied @aldoppogndupf formula Ia or a
covalently bound via an Q linkage and the terns "Cl.6
phagmpeswicalbirrscentehie salhthriey to joid @%’J %6 such groups
containing fromone to six carbon atons, such as
nmet hoxy, ethoxy, propoxy, i Ssopropoxy, butoxy, t - but oxy
Destrigtibmef Pickered BiMbRGR8AE37011PCT/ A1J2007/ 001429 - 12 -
12 al kenyl include allyl, 1-nethylvinyl, butenyl,
i so-butenyl, 1, 3-butadienyl, 3-nethyl-2- butenyl,
it lary1l be¥b, systems and aromatic
'AS*Eﬁ%xeéﬁ?kﬁgﬁﬁg&éﬁéngﬁﬁ %%h@gg;g$éﬁﬂ$ﬂ 4ghg;ad|enyl
hetemodyclic rigs 6t tag aystéren b kngwinas h@,@reanyé préhqteqon@maéycmngs
"CA4_7 cycloal kenyl" refers to non aromati c carbocycl es
having 4 to 7 carbon atons and havi ng one or nore
As S98Ph&emathb @InD ORS refexaind £odydlid (d-leyaboptio) erylatic rings or
1- et hyl - cycl opent enyl, cycl ohexenyl,
ring ss@tml Hweafp@@rl@ FIpES Ry de r@wmmm ghiyi-cyghig ring systems. The
1
arog{afgg/ %égg 81hr %E&YJ %%Q@algﬁ&% 5 c%f‘S H:g%{:: Bgﬁ afomsl Examples
of @Qiﬂalﬂcy drjflc gmu@s omalulle nbutomeanoti hgutad etoo iphemyle biptiepyle naphthyl,
ds, for_instance, one or two triple bonds. Exanples
wuﬁhﬂhﬁ@ﬁm- bﬁ@ﬁﬁﬂ?bh%nd 2- or 3-butynyl. The term"aryl
Cl.12 alkyl™ refers to carbocyclic aromatic rings or
ring systenms as 15 previously described and
Preferbsit i drylt eploups andbudel 2pheinil | ngrlmlnm iaflenylasizpleayh oﬂyprynyl or
ﬂgécrlbed Li kewi se the ternms "aryl C2_12 al kenyl" and
?NACQ 11 al kynyl" refer to carbocyclic aromatic
rings or ring systens as previously described and
substituted by a C2.12 al kenyl or C2_17 al kynyl group,
Thcasermr 'éwem@m}c ders thetaseey clybbasThed dieyqinl gefisgoanena pebicyclic rings
or G byt AEHPNOE 0B B IR QURRER Ko BRe O BRPRZS g O. The rings
or ﬂﬁ% bidthd yerstllistinéluded to Preadbontatrens mrdddiiometotthd heeroatom(s) and

| k | | k | t
mag et {obites, IPHEARC Dh oGO QTR e Bt atisn; The tom
"pgeﬁii%%ﬁ&ﬁca Cé{%%% haahﬁ%es@stemcwmch'\ﬁ ot striéRaromatie, but which is

may be indépendentiy
stabﬁﬂzed:ﬂagdnéansmﬂ]dﬂima@emcm of elgetrons| and behaveuised dvmilat manner to
the term"hal 0" or "halogen"” refers to fluoro, chloro,
brono and i odo groups. WO
2008/ 037011PCT/ A1J2007/ 001429 - 13 - As used herein a
“hal o al kyl" group has one or nore of the hydrogen
atons on an al kyl group replaced with hal ogens. An
exanpl e i ncl udes -CFS. In an enbodlnent conpounds of
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5 bivalent link of 3 or 4 atons selected fromC, N, O
and S. In that arrangenent A and the atons to which
WO bawg/oznoel att ached toget her form an aromati ¢ rPEIAU2007/001429
having five or six ring atons. Wen the |inking atons
are all carbon, the ring fornmed is a carbocyclic
aromatic ring or ring system Wen the Iinking atons
i ncl ude one or more of N, OC%r S then the ring formed
is an aronmatic heterocyclic ring. Exanples include
where the substructure 10
arodef81i183s 0AdiGTicAdclads I)ﬁﬁﬁlbéﬂﬁlahclmg-syMnmamth @s furyl, thienyl and
enbodi ment ring Ais an optionally substituted aryl or
PeréYlékagéryl ring, such as a phenyl, pyridyl,
pyridazinyl, pyrimdinyl or pyrazinyl ring, and in a
further errbodl ment selected froma phenyl or pyridyl
Exarmpigs oi]'h?emeqnbemd ahblgpcyclhshﬁuemm]ss iimdhded&uryl, ghieds pyfrolyl, H-

The
pyrtaih ondfoLpvh. BRF R g nePRb g b EaRamd 124
oxaalz&HE/ﬁ)' &Mﬁiﬂlﬂé {sBxalyeToraeh ARyt isbﬂhﬁb@ﬁfﬁtpy@azfolylgSpyrazohnyl

may have substituents selected from hal o

pyrwagdnnylmmdgmdt auideenlinyL driaralvle finglidips 1.7y onrr@xiﬁ 2 triazolyls)

I
oL A0 R 00 ARSI B s
monébyRlit egescyalesnackatle pytideg epyriagidingl, npyriglaving spyasreyl, pyrazinyl,

pipRE P -WaYb PR ok TG b B oy sy, 13,5

trltllngn lrl%dftl% n)qf The E&%{&Zﬂbé‘fﬂaﬁ Bk loptibial uﬁ!ﬂ%&@ﬂ R a broad range
i's am unsubstituted phenyl rin 15 I n anot her
of s&nhibtﬂlﬂienﬂ:e,rﬁndrpreﬁgrably withiC, g abybSE 1L6ta11koe<d ﬁy{ allgnylr Cagplksinyl, halo,

espect of the heterocycl.ic ri
PR, TC AR R GRS TP BRR Fot Bese e eriag
fromall of the heterocyclic rings discussed earl | er
inrelation to the 20 neaning of the termdue to
Thahetewayolewhiry he Budaioen aarbaesedig. ritehsushr snphensl, maﬁhmu indenyl,

0C nen matic heterocyclic rings that
azu{lwﬂ&ﬁ;grépf ’Iaélgs m \/\%nﬁitrogen atons. The ring nay
i nclude additional hetero atons and may be partially

unsat ur at ed. I n_anot her enbodi nent B repre
Exanplas «oft ) i hiands 19-megmbereg digye 1q-h}éetp'q0ﬁ oigdq THS tﬁleno[2 3-

er 0 whi ], f ogg{ﬁ thienyl,
ORI A AR i S| s
benabrizlflhe }Enbnsthlamyl,lr ebenzldox&olﬂ,’z Wlsothlazolyl ben21m1dazoly1

200 037011 J20 001429 - ... lna fur
R T T RN T .
phtglallﬁgm?;' gpln%%li]ngl %uﬁ{mﬁhn}ﬁ behz¥laziyl, lﬁ%&ﬁ‘tﬁj}n(ﬁﬂﬁo gteﬁﬁﬁiyl and the

Thé atons formng the'l nay
likep pfTi hemhettyrosyrﬂ@ inay thechptiboally mdstinged, foyexpmple rWétht Rasplkyl, Ci-

3 su ti t br.o e of subtlt ent s,
ool Carakeih Cirelhune” RiloLAIGHE mEFRD HGRIR, i, cyano
Orﬁbh@zgydl(gp&myl) afidobenzyl . 10 I n anot her enbodl ment
B-C represents -CH2CH2-. I n an enbodi nent fused ring A
and the ring containing the bivalent link B-C are
t] t ] [ :
In QR aeélgtg\% e% tlt)ﬁgie e&é‘c&‘ég rcg?nalﬁ 1 célgc[ee:ntd%oﬁﬂgﬁgﬁﬁsﬂﬁﬂ&ﬁ isoxazoles,
isotblazoles 1,3,4-oxadiazoles, 1,3,4-thiadiazoles, 1,2,4-oxadiazoles, 1,2,4-thiadiazoles,

oxazoles, thiazoles, pyridines, pyridazines, pyrimidines, pyrazines, 1,2,4-triazines, 1,3,5-
triazines, benzoxazoles, benzothiazoles, benzisoxazoles, benzisothiazoles, quinolines and

quinoxalines. These heterocycles can be optionally substituted with, by example, Ci-
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15and C1.6 alkyl. In a further enbodi nent fused ring A
and the ring containing the bivalent [ink B-C are not

WG asnstout ed. The bival ent |inking group togettiau2007/001429
with the atons to which it is attached can forma 6,
7, or 8 nmenbered non-aromatic heterocyclic ring with a
-C(=X)-N< noiety as represented 20 by the foll ow ng

substructure: - 16 - Exarbt es i nclude: WD
2008/ 037011PCT/ A1J2007/ 001429 - 17 -
ECRIIRV-cCRURVR cRM PC, -Cel-CRIII-CRIBRiv-,

52111(%[1 1dCr.GERoRy; CRlhikBhyl: CRLAILRIN; halohétydioxyeasdtcdpio, ’arﬂiloromethyl
are i ndependently selected from hydrogen, hal ogen,
amlnyorrye;agprn@nwnél(ﬁl o@ikﬂ@m?z al kenyl , C2.12 alkYllVYl,
-(CH2).C3.2 cycloal kyl, -(Cl-12)nC4-7 eycl oal kenyl,
-(CH2). aw, -(CH2). aryI Cl42 al kyl, -(CH2). arylC2.12
In aafukthag/émbedlfrﬁhﬁﬂle aemﬂcﬁgclic&adichgsﬁytludaﬁdyl- (iR, pyridyl, oxazolyl,
het roc

thiaghlYGnpY é?/‘ W e ﬁ%&%ﬂ'&ﬁ#t'o hiastvy ") g igtih Loy iazolyl

1 Zgytﬁ aﬁ?alzBM on NEUBEALHHI C ﬂy‘ri’dﬁzm?l i's ﬁ‘lrﬁld@ﬁﬂ S &jeflzo[b]furanyl, -
I, Kenyl” al kynyl”,” cyél oal ky[, ROcycIoaIkeny ,

benamﬂb]fhmhhmlenébymosﬂoxwps are optionally
substituted; 12.v is selected fromO, -CH2R3,
SQ(=Y)R3, -C(=Y)OR3, -C(Y)N(R4)R3, - C(=Y) CH2N(R4) R3,
mﬁlw“@%&ﬂateanﬂ-meﬁ(&}e@%te%@bﬁc Ri3ngss ilcdhdac beakolg, othiazole,
hydrogen, Cl1-12 al kyl, C2.12 al kenyl, C2.12

1mldqtz;@§q3y]| 2 3@@@1@;@3@}@2@19,0 ;sggpqule pygazote@,ﬁgl)andbi@hene and pyrrole.

Exa@((% ke Kﬁl@éﬁ% & %‘f(egé&/y eterdf%%‘%z )rfﬁg 1{%@61 %gn é}frlmldlne

pyradifle, -p@ﬁﬂﬁjlmhtﬁihﬂﬂemahyd. and when Rv is -
-C(=Y)1(2, R3 nay also be selected from -5- R5 and
-0-R5; inis 0-6; 124 is hydrogen or C1 6 alkyl; R5 is

In Gh @nﬁJo'ﬂ}ﬂlent C@neG h@%ek%%ﬂw Bisalaky B¥matie3 r1¥1g Heteroaryl and

cycl oal kyl, 7 cycl oal kenyl, benzyl, aryl
hetéretmnmtip cdry |u$ed/vhe®1nO§o refeyrto Zhisasvdpsethed lgﬁtcp(cyq:ychc rings. Heteroaryl

20al k | oal l, oal k I
oo B oy BN Y GBI RSB, By oo,
1so>?e&@lyY ai%@thiaﬁgﬁpeﬂg@%ké{dléﬁﬂﬁﬁ ed 4-oiddoly® anﬁ,41XR6dlazol 5-one,
where i s i ndependent | éasel ected_from hydr oge

121301@\1@@131 K3, 4~thtydna@@4yl ParideZihe Py AR}, pyggzwl \M §-tripginyl, 1H

thidi3P. 8- %:@F ?é% rPEh %fue}%]g 3%]@&@?&98&@5% lfng&gfxﬂﬁﬂdgl'yl t BAindoly),

1nd6ﬁhj'lpbbrﬂ@[lﬂﬁbsﬁ)ﬂ ubdnub &@thmphemﬂnlﬁﬂpﬂabla}d benwinidazolyl, tetrazolyl,

.2008/ 037011 PCT/ A1J2007/ 001429
uridinyl, and cytosinyl.

In a further embodiment the heteroaryl or heteroaromatic is selected from isoxazolyl,
oxazolyl, imidazolyl, thiazolyl, thiadiazolyl, isothiazolyl, furazanyl, triazolyl, pyridyl,
pyrimidinyl, furyl, pyrazolyl, pyridazinyl, thienyl and aryl fused heteroaromatic rings such

as benzfuranyl, benzothiophenyl and benzoisoxazolyl.

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

1,4-piperazine, morpholine and thiomorpholine.
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- 18 - In an enbodi nent, the bivalent |inking D group
together with the atons to which it is attached forma
w®@20venk®ied non-aromati ¢ heterocyclic ring. 5 PEI/AU2007/001429

further enbodi ment D represents CRhlRw, -0-, -NR'-,

-S-, or In yet a further enbodinment D represents

-CRRiv-, wherein: (Oat |least one of e and Riv

represents hydrogen and thelBther may be selected from

10hal ogen, hydroxyl, optionally substituted C1_12

al kyl, and optionally substituted aryl; (ii) Rl and

Riv are the sanme and represent Cl_3 alkyl; or (iii)

Rill and R v together with the atomto which the¥ ar%
Theaheteronrdlicr dpg cewtaming the linker groypdd-C; masnbse pedepted trom the above

| cvalyl i i .
N
twoatidoge A6@s bed xdtideg iatgmaBmragdyRethsar e both CH3; or

(iii) Rn and Riv together with the atomto which they
are attached represent a 3- 20nenbered cycl oal kyl ring

Unf&ks %@WH? s ﬁﬁﬂb%?ﬁgndl‘l?ft £bAGMA" Gs ised herelh means that a

anot her enbodi ment X in the conpounds of formula I and
grohip nay ificlude one bnmard snbstiteente thso do mohtredote theebinging petivdty of the

fused rd . the ring,_containjng t bi val ent '
ol 358 B TR TP B AR D
imﬁﬂwpﬁﬂix%ﬁr%iteﬁ bﬂiéf)gro eM¥ek of the molecule. The group may be substituted
3008/ 037611PCI/ ALJ2007/ 001429 - 19 - pyridyl ring

. Rl
withegneaps gadse substpents| RiprisAchion balegams. The #lkylgLoef alkanyl, Coe
b ional i t i t h d 15O,
R PACPRREE Py “CO L SRR DIt Ty et
hetérlbgjfﬁllﬁy oﬁl;]@gsl(‘o)td: pélfq\ﬁgcylaL@Whl)@r(di}hg@J)—EDl&h@Ne -(mlzj @ﬁm{@)l-s-R, -
a , en or et eroc ] .
o- ikt OBl o 1R sy 0CoNREE, 1 pBORE NRRY, urcoR.

-N%ﬁ&ﬂlfﬁ*, kR cRRSKREIR O NESBLR! KYNRteHgR!,  &ENRYRRR", -CRNOR!,
nal KyI’, phehyl or Ra group ‘'may be optionally
-CEMENRRED VEONRRI, 0, -CEENCN)RIRR",  -~CONRBYRREONRCRNR)SR",

OGS, RoRsgRRs AR S SRRy YRR COR,
o%@g}%u PRORYY !an@nﬁoz§xgﬁglkl Prabley tsulesti Zus ed Ninké® amino acid

or 4-position. 1 may be -phenyl substituted | .
selgvtech from e @iowy |consisting, ofwpleniaes prpatagiag, aspasile apig, glutamic acid,

ubstituted with .hal o, - . - oo . - P
onGHEFL LR WP it B B D i
iminydiaogRMmcat, 2 Buieg liakddthroubh aaitregehetimefsaitl e liakdd/dmino acid to

chain is in the 4- If'ositi'o,n,o t he he%yl 5i ngi agd vl C
thesqaehom; aterantnd each Rt 24 &d 18 dndenendently seiceted figd Hy bes alkyl, Cas

f | kyl i
B U, 1 SERHRY) 15 IR B8, Bk piyarell oy
and Ch6allyeterocycifiaivkyieirathe, alkyChalkbkyl) Qkiynyl)cymdedlkyl) ¢ycloalkenyl,
ary] iAo 5 PG U1 oIRGB CRIePRY LCBEY P, OPLighdly substituted
wiﬂ(ﬂ\?(%lek%ls%g %éd)in% 0P QirErent I TR hatdgks, hyd6hi3 lowdFalk¥l, lower

ere R are i ndependently selected from

20
alkoyylr-6§BH, CRg( ONCipberiykyINIL, am] 6N05:1 a5 wheitR) paHRCamOgtached to the

-C (0)C heal kyl C 02H, -.C (Q heal kyl COP
s CPPESh B Reams ety btk G BB e Hly e psphsd form a
to 1 nfealeyeHGIHY, néiing GétehoePelichadgky1C61- 14hal o),

-0214, -C2Ch6al kyl, -NO2, -0OH, -0C61-16,

- C6H4Chobal kyl , - C6H4hal o and - 0C(0) C3. 6al kyl .

When the optional substituent is or contains an alkyl, alkenyl, alkynyl, cycloalkyl,

cycloalkenyl, aryl or heterocyclyl group, the group may itself be optionally substituted
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25 In a further enbodinment RL is optionally
substituted phenyl where the substituents are each
wo pdepsEident | y sel ected from hal o, hydroxy or BtRAK007/001429
cycl oal kyl; or optionally substituted pyridyl or an
N- oxi de thereof where the substituents are each
i ndependently selected fromhalo. WO
2008/ 037011PCT/ A1J2007/ 001449 -- 20 - optionally
substituted pyridyl or an N oxide thereof where the
substituents are each independently selected from
with drer @. six of t|h8 yple 6 Biffdrdirrhadsdeaditomet hitiroxy Johenylkyl, lower

alk;};}g mr@srao 1263 0(?4&@(&2;; Fg;{])}%qnyi @;Mr% 8@ p;gf(gég -G alkyl,
me%ﬁﬁ%gﬁ\g% %%Ig'oﬁpilo%élﬁﬂzg@lﬂg?% Need phenyl or

4 chlorophenyl 10 In a further enbodlnent R2 is not

In yet a.further enbadi nen
n B RtoRdn sSSP E Y PE D ARUeh o BBB A s optionlly
sub‘ﬁﬁﬁﬂsd@gclh&s ﬁ?@lrﬂ%n sis AR thé Q‘Q}hﬂ@ fcﬁfnycl)f s@ftablé Ghi %hrogens
het er ocycl yI’, where mis to may be benzyl
(m=l). The r|ng atons nay by optlonally substituted
wi.th a _broad r t|t ents Pr
In $efion 0 NP roir A aeof I oo MR 5ol ShBPOGRicy untess otherise
defitiedrsaxy corhﬁc\hﬁfds 6152{50%13’0 88 d ﬂb@]l}jﬂ substithfedanieh bR or two =0 groups,
enmbodi nent , Y) CH2N( R4) R3 _ or
insteqy af@lc;zﬁgélilznso ﬂmbpge dfzse,r_ehez% @ﬁt@@alawwtlts?nts (CH2) fl 1
het erocyclyl where mis 0 to 3. The heterocycyl nay
itself be substituted with an oxo group, hydroxy or
Exduﬁp\leai oﬁbhtydnal buibs;aﬁien’armt]héas heln‘gm‘ki,. Eentlkylibn @yl Co. alkynyl,

Cunaligrpaly bolohahotticr “ORnoaFREC NP SNHGiG FRIERRLCH2, O

meﬁfagf C??élk%gaﬂbnﬁl anal'@ Akoay¥baRd heteroaryl ring

e optionally subSstituted with a broad range
of substltuents In the above enbodi nent the

subst. t uen may ,JAncl u , I
R L LR g T
hydr6€aron BdupehgYfrb® Dio 1D cartdhhgsmenBxdinphit oﬂ%ﬁch Stlkyl groups

30 (CH2 n1ary| or -(CH2), heteroaryl, when mis
incBide| methybt byl eirptyheBOPIRBY ) sn-hrtybpiso bl |§ﬂc-buty1 or tert-butyl.

SR 5 Bt G SR O B GO B8 v

amnmpreferably an optionally substituted 5 or 6 nmenbered
nmonocyclic heterocycle or an optionally substituted 9
or 10 nmenbered bicyclic heterocycle or an optionally
I ’
As%@&% H{q@% 9[ C%Q}#??allggclu?eyf%ﬁq? ﬁ{%gng?rﬁﬁﬁ; g?ﬂ?ﬂéo BcyRBic groups
haxhlpg froon Zyto 7 wamatomysl Expmples linodideydyclopsaty bingd qyclohexyl
oxadi azolyl, (including 1,2,3 and 1, 2,4 oxadi azol yl s)
t hi azol yl, isoxazolyl farazanyl, isothiazolyl,
As%é@h@ﬂe}ﬂ the RMﬁI@Zﬂkbi‘y/" refdy (R4 @ﬁh@hﬂbﬁl brahé'ﬁe@aaﬁ@'l)/éroup covalently
i mdazolin triazolyl (|nclud|ng 1,2,3 4
bomrd Hiaodny Ds?;nkalgét%néz'fbp yermst Hiadallew"yand( “lﬁwm alkﬁggy refersto such

gro&pF |083§a’inr]i yé q“ro%g'o% Ocl yiﬁ? )darﬂ%%r 5‘(?%1'5 s&’éﬁr ﬁgrhge;t/@gy, eﬁx%xy, Propoxy,

isoproposty, Duesryl t-bmkpb@d th&)lilqe 1 4 di t h| anyI
t hi onor phol i nyl, piperazinyl, 1,3,5- trlthlanyl
triazinyl, 1H thleno[2 3 c]pyrazolyl
Asttﬁét?ﬂé}hl% tﬁe Yig, 1) A16eH refér & é}g&h i*orrn?c?fi%fﬁf(t{.l"i‘@bﬁight chain or
benzot hi enyl, benzoxaz I azo ,
bramehai soxaziic yﬂydrobalbmnsomhlrng)d)lgd or rhelre;qumbhtdxmﬂdy.l Examples of Cs.
i ndazol yl, isoquinolinyl, quinolinyl, quinoxalinyl,
uridinyl, purinyl, cinnolinyl, phthalazinyl,
gui nazol i nyl, 15qui noxal i nyl, benzotri azi nyl,
napht hyri di nyl or pteridinyl. The heterocyclic ring
may be fused to a carbocyclic ring such as phenyl,
naphthyl |ndenyl azalenyl quorenyI and
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WD 2008/ 037011PCT/ A1J2007/ 001429 - 22 - a. R3 is
optionally substituted al kyl where the substituents
waemsismependent |y sel ected from - COOH, - SCH2QaNHAUYD7/001429
- NHSO2aryl, heteroaryl and aryl, each optionally
i ndependently substituted with hal o or al koxy;
optional ly substituted phenyl where the substituents
are i ndependently sel ect ed -f'¥om hal o; 5 optionally
substituted 5- or 6-nenbered heteroaryl where the
subsituents are independently sel ected from hal o,
12 atielnyl incheale ek yll-me‘(hybflnqu kwtbnylarsyihutdmgt dr, Gabrupadieny!, Inokthyl-2-
het er oaryl gption sypstit ted W

a
butengiloal Bgfutadienybpt 1a6 rPSPiia legﬁlbs th Efiﬁeé‘éf al ]kh??{?Py\Nh Srigxepd. 13-
b R PRy ® 2 O el oal kyl
heteroaralkyl aIkyI or aralkyl and d. R6 is

h et eroar ¥h E c?%afllgeﬁlt her Oogéﬂle"qﬁgmi%%carggpyggz lﬁsvlng 4to

7 damdno afanlnlsy afdl bﬁtzintgumd oB’QhBﬁé' do@am Ydarbo@l bOHdRPY [ExamipRiseinclude
the substituents are inde endently selected from

cyclapeaianyl, SCHrctnkesclapeterytlh oy pkarenyl, - 1,3- cyclopentadlenyl 1,3
A- 11 o dyl oxy, benzi soxazolyl,
(chg§%§¥ﬁpﬁfﬁg§gggﬁﬁ%?fﬁg%{6heny| or 4- nethoxyphenyl
optionally substituted phenyl where t he substltuents

are independently sel ected from nethox F and
As 3i5ed S yheptssgn ye aliéaa i HeEero s (Ca-pyiaighy or 'Prapshed non-cyclic
Y, I
y S, sot e e mbSPLM RIS fordnduri phe gf Lvg e bonds
Exmnﬂbpﬁmdwnahy0§ﬁb@an@ﬂ-éniﬂnﬂpyﬁhdyloxy, cycl opropyl,
Me, CF3, phenyl, thienyl, pyridyl, F, d, Br, 5-
CF3-3-nethyl -1 -pyrazolyl; or 2-furylethen- 1-yl; b. R4
Thé &eﬂﬁa "3@; ﬁ-lia zilﬁle ﬂ@f‘e@@ & Neatbodyclid @Pdvdtic EMES @h efmgl systems as

, or 4- methyl benzyl; and
prewuplyrdeambed andﬁubs’mtné foymﬁoduaﬂéﬂtgr@#p, glse as mv@ﬂw%h described.

L1k§w6 h[e erras of T e(?z 12 A D?llnlo%%cflny 1 aatﬂb)ﬁgﬁ‘ refer tc? Icarbocychc

arohdafig r{rig@ ok hﬂﬂ&g@gstéin@m pes/ianty @@Sbhﬂdemanﬂ fubsﬁﬂuteﬁl by a Cy.12 alkenyl
thereof), and Dis, WO 2008/ 037011PCT/ A1J2007/ 001429 -
OrQBuﬁiﬁWYyﬁpu&ﬁ@ﬁﬁ%@mﬁbbﬁﬁPﬂ@%¥, when the invention
relates to conpounds of fornula | or fornula la per
se, RL is an optionally substituted phenyl, Xis 0, A
The agétghmp anictt the tatkey], afllemy] doalldpnyd prowp ey e toptinedlyf swbsttuted. In

t|on subst.i t ut ed. tionally
on Sb&Rec B8 25 EAPIS PPHPCPAL JAERE ox des and
pyridiniumsalts thereof), B-Cis -CH2CH2-, Dis -
5C112- and R2 is -C(0)optional ly substltuted aryl

In ar@tipyrepttiodinagt yhesulbslt; atkengdoradkaryd gyaipyis optwnalMsmbﬁéuted Ina

for R DR o BARPY ot B0} Flohef "Gpl "R, -cor. -

COTR/SELCONRIENt RER' and R'hakeberifdaefddtipaleleetedf from hydrogen or
eX|st|ng in nore 10 than one stereoisoneric form The

lowei@lirli on ext ends to each of these forns individually
and to m xtures thereof, including racemates. The
i soners may be separated by conventi ona

Asalzedieiagtiaphirg Yialdiods "ledogenl' ngfess teeflabno, rbloagembmo and iodo
Al ternatively the individual isoners may be prepared

grogPS-asymmet ri ¢ synthesi s using chiral intermediates.
15For instance, it wll be appreciated that the
conpounds of the present invention will be chiral by
virtue of the non-equival ent substituent pattern
around the C-atom which bears the Rl substituent,
Accordi ngly, the conpounds of the present invention
may be presented as m xtures of enantioners, for
i nstance, enantionerically enriched m xtures or
racem c m xtures. Preferably, however, the conpounds
of the present invention are



10

15

20"enantionerically pure.” As used herein with
reference to an enantioner the term"enantionerically
w@oe/h3toeans that the enantioner is substanti abdyAD2@2001429
of its enantionmeric pair. Enantiomeric purity is
generally expressed in terns of enantioneric excess or
% e.e. For a pair of enantioners 25[(+) and (-)]
wherein the mxture of the thio is given as the nole or
wei ght fractions F(+) and Fe.) (wherein F(9 + F(..)
=1) the enantioneric excess is defined as Il (+) -
As A@ﬂbh&bimgé Yhald laﬂcyb'ggf&pl thag enﬁ oemoirs of#periosisagn tajmnif)lﬁn xan alkyl
used herein t enantiomerically
groan r@laqeéf“éi%ﬁ%geaﬁ SRERERBlER R :Ed:3a %e.e of
greater than 70% Preferably the enantionerically pure
enantioner has a %e.e. of greater than 80% nore 30
In pr efbodintent gompbendst ¢fathe Qm%ntian dnelnde thosefcempbinds where A is a

bivgltigtaltl ] (é% gggﬁgfo/ seroéq%lei% gﬁé\?](i@ncg §ﬁé‘é3ﬁ% é/rrgggledfﬁze%t A and the

atofRItBUlEcHh ¥yl &8 afifiNed itbSetiter Thh QAGROIELC HAE hevia fiveor six ring
point of attaclunent of Rl is depicted by the

atogysy (When thepinking atoms ate gl Farbp the pingdparehismcarbreyelic aromatic
rm% l& g}’xg %g&tgmt h@ﬁ 1'th O%Qt%m%bl Qlluﬂé Bné Bffﬂogé’ EAN B0l $then the
ST ghation epen e priorirty sequence

ring &thed iOapardidatic hewrdegclidrngs t Examggleninclude wher the substructure

according to the Cahn-Ingold-Prelog system 10 Were

the conpound has at | east one carbon-carbon doubl e

bond, it may occur in Z- E.-forns and all isoneric

forms of the conpounds are in i uded in the pr esent

i nvention. The salts of fhe c npounds of fornul ae |

and la are preferably pha utically acceptable, but

it wll be appreciated that non-pharnaceutically

acceptable salts also fall 15within the scope of the
is,_pres,ent i nvention, since these are useful as

“Intermediates in the preparation of pharmaceutically
acceptable salts. It will be appreciated that
pharmaceutically acceptabl e derivatives of the
compounds of fornulae | and la and the salts thereof,

are also wt -he scope and-spirit of the 20
i nvention. S deriva
accept abl e es S~ pro

ncl udes pharnaceutically
50l vat es and hydrates of
t he compounds or thelr sal ts. Pharnaceutl al |
accept abl e digtggtive iy | ncINgdgy any
hydrate or a her @ und odru Qh, upon
administrati onNto a subject, is capable of providing
(directly or |nd|nectl a. conpoNnd of faorgul.a 1 or an
antivirally 4¢ Ctijve neﬁé%ﬁLL S|du§ ther eof 25
The phar macedN IIy abI ts | acid

addition salts, base addition sa ts salts of
pharnaceutlcalmy acceptabl e esters and tne salts of

quat ernary am and i“di ni un®~"The ~“addi ti on
salts are for from onpoun t he \n ention and
a WD 2008/ 03701TPCT/ A1J2007/ 001429 N7

O-_-’ o N
L«
N \\ ~

~
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- 25 - pharmaceutically acceptabl e i norganic or
organic acid including but not limted to
whymsosihiori c, hydrobrom c, sul furic, phosphorPCT/AU2007/001429
met hanesul f oni ¢, tol uenesul phonic, benzenesul phoni c,
acetic, propionic, ascorbic, citric, malonic, fumaric,
mal eic, lactic, salicyclic, sulfamc, or tartartic
acids. The counter ion of qudrternary amines and 5
pyri di niuns include chloride, brom de, iodide,
sul fate, phosphate, nethansul fonate, citrate, acetate,
In dikiRRainboditdenariag @, is atlobasmilly, subsiituted bityd behetlvaryh aing, such as a
addi tion salts  include but are not Ijnitgg_to saﬁts i
phesyh pYEEY, puridtging opyariding & AYEIZA Tingy ARd, iy a further embodiment

. _ i I . . .
s T SR b AR Negides of
theatygntitsogea dtomwer al kyl hal i des, such as nethyl, ethyl,
propyl, and 10 butyl chlorides, brom des and i odi des;
di al kyl sulfates |ike dinmethyl and diethyl sulfate;
ThébRAtRe s e B8l éﬁioﬂ&ﬂ’% habdiasied foraidkave) BEmBeHmore than 3
for exanpl e by treating the conpound with an )
subspivenisr ilate cadiodinent Hbe aromatic mingp meydive lofo Fsuhstitughissselected

. h f i : . .
o e O RBARF o Y L e, i
am§i), Jokeealk{lamino, kbory.aajbormmide, phenyl i betes]. t Natxideobhns of the

_fornms are within the scope of the presen{ i hventi on, )
nitygeh 8T sl HBPgRR FRNRIRNG THER SFRIRY CRAEMRIAFS hVheR pb1s a pyridyl
in@M the ({35 39! n Nx@)eCRMm! 6X iy ri¥@hiadBelin the form of
rin e HECEFE B0 Wb in NN, B O el St ingihe T of
pyddinipousadt. of the invention) and a sol vent. Such

solvents preferably do not 20 interfere with the

bi ol ogi cal activity of the solute. Solvents may be, by
In Xl’?é’m@édiﬁéﬁt'm{ge‘ﬁ Y&t Bhsub®ithRBQhe® ridget i ¢ acid. Met hods

of solvation are generally knowi within the art. The

term"pro-drug" is used in its broadest sense and

in G ER D  ebApBcnae g e B Pl g i o T

derivatives would readily 25 occur to those skilled in

the art, and include, for exanple, conpounds where a .
In raspect laf thedhejergexslis Ting ioamedby BdCi Hivgllde wndeptood that this ring can

. . ! . . N st

rof B LGS LB e AL, SRR uSRLLEEAE ) e o

measing of theteaaphetie ths hiens tarwhitihBse afoatetied.r Fhisamignie limited to
acids, preferahly valine. ,Any, canpound th iS.a

mqgp lagr?cararafn@a @myglfé &m@y’fhﬁvlgﬁv&%ﬁt 1?@8?_3% Ritfpepmgtoms. The

ring %%gggﬁﬂge itri(')ﬁail1 Aftetd Borh OHEIEP Be pﬁ?ﬁl’lg RhéRhaled30

ures tor the preparation of Suitable prodrugs
according to the invention are described in text

books, suych as, LDesign of Prodrugs. ,Ed. . H .Bundga .
In gRQEH GRbSERE: BBt o8 FORIHET K1 hoo DTG |5 ink B-C
togethER Qvitlethd) At teBafet itGalatticiRacBRh 4Rl ®negbbtic heterocyclic ring.

I ncl udes biol ogically acceptable esters of conpound of
Exemples inedurei wikere thersubgrugtirghoni ¢, phosphoni ¢ and

carboxylic acid derivatives. 5 Thus, in another aspect

of the invention, there is provided a prodrug or

phar maceutical |y acceptable eBter of a compound of
formula | or la. In anotheﬂ&gigﬁct of the invention,

there is provided a pharnac Ncal conposition that
conprises a therapeutically effective anount of one or
nore of die aforementioned afiti-210 RSV conpounds of
formulae | and la, including pharmaceutically

accept abl e derivatives thereof, and optionally a

phar maceutical ly acceptable carrier or diluent. Unless
ot herw se specified the terns "treatnent" or _
"treating", in the context of a nethod or use of thé

i nvention, includes both therapeutic and prophylactic
treatnments. 15 In further aspect of the present

" - Y 1 Y
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Conpounds of formula Il are within the scope of the
conpounds of fornula la where R 2 30 is H and serve as
wais@B0s708ynt heti ¢ i nternedi ates. Conmpounds of POI/AUL@7/001429
I1l may be prepared via appropriate starting nmaterials

of formula Il. WD 2008/ 037011PCT/ A1J2007/001429 - 27
- + H2ZN-B-C-NH2 Schene 1 51 n general, one equival ent
of an appropriate keto-acid ¥f-fornula Il is reacted

with approxi mately 3 equivalents of an appropriate

di ami ne of the general formula H2N-B-CNH2. The mi xture
is:1 s heated under reflux in an inert solvent, such as

1, 2-di chl oroet hane, toluene or xylenes in a flask that

may be fitted with ﬁhﬁEan Stgrk apparptus for 3-24 h.
A catalys uch- acig,~ sylat@JE%g@ bewp§e
After thlﬁ/\ﬁne th gactlo allgg_ to 1 gI and
the producf Milter "hnd reg'ﬁ)'stall«l é‘H frong«_n' \

appropri at® s ventR: 12 no e pit ate Feor ns’ the Re
sol vent is evaporated and the residue recrystallised

or purified Os f | ash, onat gP hy “ef~Prgpar ative
HPLC. Met hods pr epdr at i *4
2-(2'-oxo0-2' benzqul cids ornu}aN have

been 15 descr?bedey Qi ofg T. S e . R119986,

Synthetlc Cbnnunlcatlons f6 1753- 1 62 by Ebsztajn

. et al., Synth. |cat|onsH 1992, 22: 1239- 1247,
by Br uggi nk Al e on 1975, r@f 07- 2619
and by Amesr d;§- ChEUL Soc Per ki n
Tr ans. 78|y r t he
|nvent|on na nethoda have beg developedzfor t he
preparati on of certain conpounds of formula Il and are
descri bed herein Schene 2 illustrates an exanple of a

uf f
I S ort 2o K R e LB CIBR s Wty oo 1. 2 or 3

In gendndghdrembediragprzapilioale ar omati ¢ o- hal ocar boxylic
acid is suspended in tert-butanol or another suitable
solvent with approximately 1.5 equivalents 25 of an

Thé Bﬁfn@sofo'rﬁh% thd 1ﬁhk|®1cofh%y bEQpiBhAly bkttt d] Sordidstake, by no more
roxi mat € 0. 25 equi val ents of copperb copper (I)
le

thamrég ﬁmlu@u@ntswﬁﬁmact Iaflg¢ odistestiswentsottis. possiblesansipaaliide dalo, lower
then treat RL ely 1.6 equival ents of
amB@t&@?ﬁﬁ qﬂ%%& e 8§é§&§$un1ethOX|de sealed in
a pressure- reS|stant vessel and heated in a mcrowave
reactor with stirring at around WO
In pylegr errpodinmnt Bag yomesentro £ 42628 - 180C for
approximately 1 hour. Alternatively, a solvent with a
sufficiently high boiling point (such as
In NATeIdbmimleml fuseti arihgle). andytheering ednaiing ke rhixdlentelinls B-C are

hea reflux in an o essel, nt| S
omfa@lasé@ SUERRL taHY PAF 1) RS SURS RS i sequt ?eii;c?eff fr3inhalogen
andlO WKL & SRlridee gm%&ﬂle‘ﬁﬁﬁﬁéd rlﬁglAt 51?& 1he @thgdonthining the bivalent
aqueous NRIC1 and extracted with a suitable 5 organic
hnlsﬁ - ant not Thiestitutgdni ¢ extracts are dried and
concentrated and the residue may be purified by flash
chromat ography. The | actone internmediate is then
ThB beainy 5REInEYD bfovptio@iherWritththd iatdsiLtoadiel Usis Ajsthed caleform a 6,
sol ution using acetonitrile as a co-sol vent. 10
7, gch mwbzredaxoneammmb@}ﬁr@quifc Hing: Yith & -C(=>palf<pwoiety as represented
fution of an a-nethyl ene ketone. A
by%ﬁj@ﬁéﬁﬂ1 %Hg%%g of formula Il (where X=0 and Dis
-[CH2} " -) mm a catalytic anount of 18-crown-6 are
suspended in THF and cooled to -78C. The sel ected
al kyl



15 halide or dihalide (approximtely 3 equival ents)
and then potassiumt-butoxi de are added. The m xture
wo 200803701 ed and all owed to warmto room t enperBCTIAB2007/001429
When the reaction is conplete, the mxture is cool ed
agai n and quenched with a saturated sol ution of
amoni um chl oride and diluted with a small anount of
water. The organic |ayer isléeparated and washed with
brine, dried over MgSOH and concentrated. The residue
may be 20 purified by recrystallisation or by flash
chromat ography. This nethod £s an adaptati on of
procedures described in X -Chem 1991,
56: 7188-7190. WD 2008/ 037011HCT/ A1J2007/ 001429 - 29 -
-13B N ?\ Cacid chloride -“itoNl’~DNpyridine Rl HR1 \ R2
Fornula Il Formula | Schene 3 % In one nethod, two
equi val ents of diisopropyl ethylam ne or triethylam ne
are added to one equivalent of a conpound of fornula
Examnles inclpdes at 0C. An acid chloride, or other acylating
agent, is added %o the m xture and thexreaction
nmoni tored by HP Mhen th Lonplete the
roduct

organi c\sol
wor ked up accomdlwg to stripdird mef R
acyl ation may al so be carried out byR r@actlng one
equi val ent of the conpound @f fornmula Il with one
equi val ent of <th appropr1 ,acid chlogjde in xyl ene
at 120C for 1-28h.YThe re ctl nis then &l lowed to
cool and the pr t i sal Al ternati ky,
conpounds of fornul® 111 nay, e treate Rt'h

approxi mately 2.2 eqU|vaIents of an épﬁPoprlate acid
chloride or 15 anhydride inxpyridine ak approximately
-5C. The mxture |s .al | onedllt o-war nri glir pom
tenperature an ‘er stlrrln for 2 24H“the pr oduct
is isolated by- dar d - > Acy atl rRyray al so be
achi eved by treagbn@ the ap riatg Ne gﬁnd of
formula Il with the approprlate car BO®Y[i ¢ acid (3
equi val ents), TFRH (3.3 equuvalents) agd D EA (3.3

equi val ents) i.n .and keafling to for

appr oxi mat el y 1 ys Adter hIS t| t'Re 20 product
is isolated by- dard N-a kyI ~ed and
N-sul fonyl at ed conp@unds of’ ula I° N

obt ai ned using suitable N—suBstltutedm '8ni nes. These
may be prepared Ry known methods for exanple that are
described by Kruge L. I., efl a.., J. Mid..Chem 1990,
33, 781-789. Th propri
equi val ents) an subst.-
in chl orobenzene,][ t®l uene ar yPene“

fl ask equi pped with a sti®'rer®and déanwsﬁﬁrk wat er
separator and heated at reflux until ng further water
is seen to separate (1 - 8 X) (.Schene . The sol vent

R

is then renoved and the residye can r|f|ed usi ng
standard net hods. WO 2008{ 03/Q11PCTA Al1J 7/ 001429 -
30 - O_| X |“R“f{1 X Rl\l1

X

Accordingly, possible D groups include -CR™RY. -0-, NRY-, -§-, -CE=X)-, -
CRURYCRIRY. _0-CRMRY.. -NRY-CRURM.. .S-CRMRV-, -CRM=CRY., -C(=X)-
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A X R\ NB-CNN2 A Schene 4 5 To prepare
conpounds of fornula | where R2 is a urea or thiourea,

woomsespival ent of the appropriate conmpound of pdDATRIOZ001429

Il is reacted with one equival ent of the appropriate

i socyanate or isothiocyanate in an inert solvent such
as THF or xylene at a tenperature ranging from 20-120C
for 1-24 h. The reaction is Yhen allowed to cool and
the product is 10filtered, washed and either
recrystallised froman appropriate solvent or purified

CRJER% @RF‘R%ER&MWIHK%@@ @E’HREYHGHE’R& o regRA Y "R Y-, -
s GRRLCARIRY Doz h

agdi t L,oR, reno dlflﬁaﬁlon
rieB R @dc—&i%> iaelor B s
usi ng standard techni ques for functional 15 group
inter-conversion that are well known in the industry,

whsisitheach R omd Ri€ e utaleplendnnﬂ}(:mipcrtah fosi irpdrogeyahilogen, hydroxyl,

transfor nc ro
pr eﬁi%@ﬂ%ﬁm %gg%/ @éﬁ%éka RI2 ékuyn W(E%}R?{* cHycloalkyl, ~(CHz)iCas
PubLjghakényl,! r(@HZ)wa%«?} Fem faHt'j}PU eHéJn 103, alkenyl, -

i nt er-conversi ons ar %E rom - )
hea(QH@nWlQ‘z malkwn}tlhmqlt—(@? Ihytemcmb'll,an Peyamd Ee togetber with the

at['%(yg%ugg tl%eyp ):;urrei g’ﬁ%ﬁﬁg(eg%(ﬁ éRt f ?gﬁemﬁﬁ w %}nloalkyl or

VVI t het@fbc?&lkw 159t hi @C y@bataad Okaill halkgl anlkenglci alkynyl cycloalkyl,
-NRC(Q)QR1 from-NHR with al kyl chl orofornaui)

- NRe{DyalkeRut ras mﬂﬁ@%@ﬁﬁ%%ﬁt&wp@lﬁ@m giyiedat e,

e.g. HN=C=0 or RN=C=0; -NRC(O)R from - er R by

treatment with C1C(0)12; in pyridine; -

o _Rﬁé) NRIs&letted r from- O, NFCIRFSR AG(EH)R3 NFG(@X()DRy, h@esz)hﬁm)R3, -

| neFC TR, OERGERR: S Re Ve B i e from

R’ hwén Rﬁg;?%@l@l fa q5n alk‘é@)l N*% M AIRYANR -RUF,)Cs  cycloalkyl,

fom- =

200%7@41%10&11@2@107@@{11#29 3 (CHN)An ary1 € @lkyby-(CHa)m arylCo-

heat dr é)rl?'lf étl?r% '@ﬁl'mm&%g@e{f\é’@& a'fﬂd when RV is -

Et OBHZRN%TCCFA@ﬁﬁg mbpAlso bt sdl B&te@frohf-@akg‘rﬁ{d ONRtshnls 0-6; Ry is
(RS) 2C=NCN; -NR'SOZRfrom NHR treatnent wt

O Sepdtosgn pe&-s AkYL Rsdy Crdiahel, Czpemlers} Ffsr kymyl, Cs -7 cycloalkyl,
- NR O@ﬂfﬁxggwle%teﬁfﬁt Vit ARUESRHN; Sv i€BIQbr 2, and the alkyl,

rret hmemdh edliyiny,1 cﬁclaamyldl dykloatkiephlo spiyb tamde h@erbegelgl I groups are
de]; -NR 02 3fr NHRWIthtIthe anhydri de and

bas@PUO NEpst 39m - CH(NH2) C(0) 013.1 with Na( Hg)

and HC1/ Et OH; CH2C(O)OH from-C(0)OH by treat nment

with SOC12 then Cl12N2 then H20/ Ag20; -C(0)014 from

- CHXCd) ¥ @xgindypandenttynsstected frdm P};I\ﬂgaﬂd-NRs ereraBe s independently

anh ride_t hen 03; . R

§ed f S bleEr sy bl g RATONS? kGt
CHCH2 from-CH2CH20H by the Chugaev reaction; -NH2
from- C(0)OH by the Curti:us reaction; -NH from

It wit by spacesisied that sdieredd sepreseats, forzaamplecthe toyatsu linking group -O-

cRREEYRT RO LBl R e e

wth CrOZClZ -CHO from-CNwith SnCl2 / HC1l; -CN from
-C(O)NHR with PCl5; -CH2R from-C(O)R with N2H4 / KOH.
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15 During the reactions a nunber of the noieties may

need to be protected. Suitable protecting groups are
wowdoB/okmown i n i ndustry and have been descri berCT/AUZ@NY01429

ref erences such as Protective Goups in Organic

Synthesis, Geene, T. W and Wits, P.G M ,

Wl eyl nterscience, New York, 1999 or Protecting

Groups, Kocienski, P.J., Thil8me, Stuttgart, 201994.

The abbrevi ations that nay be used herein, included in

Schenmes 1 to 4, and the experinment aI section are as

follows unless indicafed otherw se:f 25

DCM di chl or onet hane

DVF: di et hyl f or mam de

Me: met hyl MeOH: nethyl

2008/ 037011PCT/ A1J2007

spectronmetry NVR nucl Rir magnet i c Resonance Ph: phenyl

HPLC: hi gh performance |iquid chromatogr aphy 5

TEA: triethyl am ne TFA: Tri fl uoroacetic acid
In arepbedimspbthe Rivietenfrinking 13 raneumingeberavibathe; ajoms to which it is

s S T G A S I o

al so pertains to therapeutic conp03|t| ons for the

ention,and/or treat I V, (ant ini
Ina%gﬁ%rw% IR P He ot O Re - O B aart?(g%
phar maceut i cal acceptabl e salts or prodr ugs. 15 It is

contenpl ated that the con‘posnﬁ ns of the invention
Inwtayfﬁrﬂmthmbomamemesmﬁs *&EB-'nRI stvéeednwi t h one or

ot her $v havin Vil doyit
) Tt G T AT 1B D et & P et bl fdetected from

SUCHhI@g’enRQ§@ﬂ I ropMogallySyigisdd C;.120lkly!, dndl optionally substituted

cont errpl ated that the conpositions of the invention

mayaHkir t her contain or be adninistered in conbination

Wit ngw Offy10 t he di sease,
(n)suc 8& oragecra%g%a’lrng agéffi%-? n#@r?’nat (%’rél medi canment s,
(m)sucm‘“ lecﬂogéthaawnhd]ne‘ itomi s avhiclethey ateattachehmpreastem, 3, 4, 5, 6

qurb pro i bup i ndonet haci n, ket opr of en,

ket gr o‘inﬁ’?f‘ e‘i‘?éfcé{ﬁlﬁﬂ]:i(é( %rg?e&?ro%ﬁﬂn&am nabunet one,

napr oxen, oxaprozin, piroxicam salsalate, sulindac,
tol metin. _— )
In another embodiment D represents -CR™ R -, wherein:

@) R™and R" are both H;
(i1) R"™ and R" are both CHj; or
@i R™ and R together with the atom to which they are attached represent a 3-

hyl am ne
thyI acetate 30

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

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

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

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

R; may be an optionally substituted aryl, alkyl or heterocyclyl. In an embodiment R; is an
optionally substituted aryl or heterocyclyl group, such as a phenyl, thienyl, pyrrolyl or
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25 It is contenplated that the conpositions of the

invention may further contain or be adm nistered with
wordeen3miugs to treat synptons of the di sease,PGUAI2M@3/001429

for exanple, steroids such as short-acting

bet a- agoni sts: al buterol, |eval buterol, bitolterol,

pirbuterol, terbutaline, ipratropium brom de,

predni sone, prednisol one, aﬂg'nethylprednisolone;

30l ong- acti ng beta-agoni sts, such as sal neterol or

fornoterol; |eukotriene nodifiers, such as

pyridyh eihguRgshay #sd be lau@a@ tlkybphenyli drenpt. Ofihe titwgsogptiy] miap ds joptional

S SAOS RO PR OO DU RIS WhersR. ekl gifdependently selected
t t

from(QRATh 1oQRr alk Pl Al EAOFE diert R CAEahDE phOtT ok BLicRibyclyD, C.

1za1kxb| phmm sndan-Bl, swheiet R.eisc afs byl nglmay@loalhyls 43-12alkylCs.

th ier, t i v.e C suI i n, whi.ch t.he ve
resp IR i i SRS e e P ST v P RY Sroup may be
optﬁﬁluny oureffdeOWithHa1EgNCRD SNRE" omo%m bf L@ONR“&" Wihdre RER' and R"
readlléﬁappre0|ated by those skilled in the art t he

areipdapendsmtlzdicatcd tfremm ihydragam of feweialigfle Bf a dgher embodiment, the
. eut,i. r pend on the
rin (PR G i b f SRR P A b o Ao BEE T et e
It is believed that the choice of a particular carrier
10 or delivergtsyste and rout
§

on, .
Ry g9y bg -phend substifitad et nie Uiy © galaewﬁ t WWZ@MM Jygstituted
Wltﬂrﬁaio g heg Jgkepqr@gﬁ Qp @‘or@fgk"f%@é'ﬁt Roancﬁr{ntae Nhdendently

donpounds” care ‘can be taken to ensure that th
sel@.xtetd frbtmyhydrogdneorc bveo uatidyli sInnm edbadimeyiethei alkylhehain is in the 4-

s S TR X TENENETIE RON T NI R

theGllfE YrBpances it may be necessary to protect the
corrpound by neans known in the art, 15such as, for
exanple nrcro encapsulatlon Slnrlarly the route of
adm,ni

Ry mggé)ﬁ py el? 91013&3 Qtlt?l%ﬁ vp ﬁﬁ: Hﬁ)@hﬁlhl% se{elgfedéfg@ %%{f%?' -C1.¢alkyl, -

I on. ar maceu

CL @e@msmlolt I—OD&H@H?NQY-KD(B a;hlkgns O@féaﬂ@&a{ld)g@ciswnt}a@b@l\%, -0OC;.
or ora ecta IC& I NCl udl ng ucC
BN | AGARI G bl it nePETs o0 s, COCHs,
S a u 1Rt
OGMHEAT SO, A0CT INRILARGOUS N RS R fRRPSIdenty selected from
hydardg\&ml sO(@Copalkyy, i +C@E)EtHYN -6X0)CHeCHCOHon.-C(©)C is5alkylCO,H,

B A e T O R

sally 1AL A CINarkY - 0(02@1‘ g‘aluésncgmhaﬁrl &C@}QHPQ‘SU){G O?Qlfkyi hRO,, -OH, -C4Hs,

i'nventi on, toget convent i onal adj uvant
-Cahfr-sadkyl, ﬁsthalQremi OQ@)ﬁhyalkﬂus be placed into t he

form of pharmaceutical conpositions and unit dosages

thereof, and in such formnay be enpl oyed as solids,

In §UaRh@SerhBdulibst Rf i bbli@mllganbstitesd phenyll ﬂhét@sths wobstiagents are
sol utions, suspensions, emulsions, elixirs,

eachapsapaadently [selgciasl tfrom Heala.ahdrosy jor rabkoxgs aﬂyclr@BWl». pr optionally
suﬁsﬁﬁltgdofyﬂ‘log{l oF %Fﬁ%&i&r{ I%of‘ Uhefe® %hb?tg{fgx{ié atd @#cggﬂdependenﬂy

er| e Injectable’s I ons
selga¢efivmralo. (i ncl udi ng subcut aneous) use.
2008/ 037011PCT/ A1J2007/ 001429 - 34 - Such
pharmaceutical conpositions and unit dosage forms
In hIYEHRG! e IBUGIHEAPR] 6 o%ﬁ&iéﬁ?tdugﬁﬁ{lteﬂ WHeRAI R thd substituents are
conventi onal proporti or wi'thout additiona
eachc tridependentiyo seldstedr frpmi eldopol dydraxydos noithaxyi tlowes ayeloalkyl; or
fornms may contain any suitable effective anmount of the
active ingredient comensurate with the intended daily
dosage range to be
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5 enpl oyed. Fornmul ations containing ten (10)

mlligrans of active ingredient or, nore broadly, 0.1
w0 2ooeng7onundred (100) milligranms, per tablet, BEEAU2007/001429

accordingly suitable representative unit dosage forns.

The conpounds of the present invention can be

admnistrated in a wide variety of oral and 10

parenteral dosage forms. I1t-2041 be understood to

those skilled in the art that the foll ow ng dosage

forms may conprise, as the active conponent, either a
opticHaNg UwdstithtedNeyridyV estt A IN-0%ida the@oNBdRLY eakhbstituents are each
. acceptable salt of a conpound of the invention. For
indgpendanilnsplemted Wemehloreal conpositions fromthe

conmpounds of the present invention, 15

phar maceutically acceptable carriers can be either
In get i d frthet guitabdirvaiti B; f 8r phanydpdrdtioropkenyhy 4imethodgghenyl, 4-

o BT S0l P e SEBTS BN R o1 1o
carrier can be one or nore substances which may al so
act as diluents, flavouringpagents, sol ubi li sers,

In angitheir carbodiment Rp éerisnbstigied pbenyb onbalephenpl. doarfugthénashodiment
taplet disintegrating agents, or an encapsul ating

RJHﬁ?gﬁpgﬁﬁwﬁg‘For exanple, in powlers, the carrier is a
finely divided solid that is in a mxture with the
finely divided active conponent. For exanple, in

In g fsthet embedimentR; ipaot Bydiog@nt is nixed with the
carrier having the 25 necessary binding capacity in
sui tabl e proportions and conpacted in the shape and

In wdt adfurdbai enddbdiniéie tiposuaeponndnatetregrbentedibyebanalbily.
contain fromfive or ten to about seventy percent of
the active conpound. Suitable carriers may be

In m&&mﬁﬂé&%ﬁéﬂz RGeS mﬁQS@@) ataﬁﬁé é’? ggﬁz)m heterocyclyl,

sugar, |l actose, pectin, dextrin, s arcﬁ, .
whereagacaft to, 3meRhyhayebe teozyd, (sl ufhe ring atoms may by optionally

sub%ﬁ{u?%f &/@tnadﬁﬁ%q%glrwg!gggfe Wgtiﬁgmn%e?@d staﬁéstit&e%%sogre selected from
helRORH/D DN HPGHAALIRRPTKOARSend6 - " preparation” is

intended to include the formul ation of the active
conpound wth encapsul ating nmaterial as carrier

Mol P |l | e Che {1 R, is —
i G ERPSHb, B PRSI SR RIBER, s ~Cr
aryiVoi 6{CHLY,,, bbtegociytlyhsheeimts 0o 8 The heterdsiyoyllmay itself be substituted
.cachets and_| gzenges are_included. Tablets, powders,
W“@éﬁéﬁpé§9mbbv&§¥y85§W§¥§%V5and | ozenges can be used as
solid fornms suitable for oral adm nistration. For

preparing suppositories, a |low nelting wax, such as
In getranother @mdbdinatnt,ywha R, & yCON(RIOB:, R4 isdydendentand R; iss(CHy)m

Y ol D AT e P s e A IGRURE P R Lo SRRV 0 or 1. The

aryl UHAIRASNSary T ridol bR nsSdafi et BRtGRMy! fbStitaRAY Rithetbroad range of
10si zed noul ds,” al lowed to cool, and thereby to
subsgifuedist yln therabovaembadinswi tlabkebstiblentsagay diclude halo, lower alkyl,

pinistration be presented as pessaries, tanpons,
hy%gé%gg,a’eb%&)fy?ﬂmgﬁfoam or sprays containing in

addition to the active ingredient such carriers as are
known in the art to be appropriate. 15 Liquid form

In anether anbyhimentRy istESEDdei when YsissBerl@iapgther gppodiment R; is —
| s N , . t er.- | . .

(TS PR H G R SOREA, B B 100 19, Pt SR Elliment R s an
optiomplliyd syhrsépa¢dtargn or captidnelly osubstimtedd hatercoytlet i(mr8),i and more

aqueous pol yet hyl ene gl ycol solution. 20Sterile liquid

form conpositions include sterile solutions,

suspensi ons, enul sions, syrups and elixirs. The active

i ngredi ent can be dissolved or suspended in a

pharmaceutically acceptable carrier, such as sterile

water, sterile organic solvent or a mxture of both.

o " o N a e o, .



10

15

20

25

30

25 administration (e.g. by injection, for exanple

bol us injection or continuous infusion) and may be
w@emsesmoed i n unit dose formin anmpoul es, pre-P@T/AB2DO7/001429

syringes, small volunme infusion or in nmulti-dose

containers with an added preservative. The

conpositions may take such fornms as suspensions,

solutions, or enulsions inolly or aqueous vehicles,

and may contain formul ati on agents such as suspendi ng,

stabilising and/ or dispersing agents. 30

preférhﬁfyn@ﬁ lopfibiallyt Bgbs@fiftdd/ 8 @mermemﬁeﬁedwm@cha HRewedicle or an
form obtained by aseptic isolation

optigely eelruitutpd P ox1li oembeed hiyclic é@erocwleﬁ@mqpéoa%ély gibstituted
| yophilisation fromsolution, for constitution
aﬁ%ﬁ?ﬁ%a sui tabl e vehicle, eg. sterile, pyrogen-free
mater before use. Pharnaceutical forms suitable for

ectable use include sterile soI tlo S or
In éhed a8y sMbRdimenty Ryt wpy |he L,- P&l&fy thienyl, pyrrolyl, H-

t I
Py E Prnginy RyRelimyk 2’?%8% i ler“éoncfﬁ”% e
oxathmhds)t uthmza]ryd s:t(mamgyel aﬁntaz:myl baoﬁnwéyly epyrazrylns pyrazolinyl,

OXId ti.on tin IO
oyt Gl OO TB Y, AP G eg 23 apflobdd tiazolyls)
tetﬁ%bllyi eﬁlddﬁhzbt}@ @sdludmgf 1rze§cunhy1 det eindinRIARR rpwfdlyat yrimidinyl,
formul ati ons for the conpounds ‘of the pr esent
pyligazémti opiransl, ngyrgzmyle rpipasiinylagpt-gwsned, morpholinyl, 1,4-dithianyl,
bSOl oSSR SRRA e B ot
thl&l’ﬁf{Z afﬁ]furﬂ,lf figdolgly s tisvigklolyle bairblirahyl, ubatkotidenyi, OVlbeiﬁoxazolyl

| ues. of _a desired range and i ncl ude, carboxyl
berg@rdaamlf Benzisogazobyl abgarisotiap bl engmiagolyl. mges 1elsawan0hny1
na [ [
BRI o B U], HRGR CHRohah?  PhfaRiRy S duftazoliny
quinordlingd, Whifotarziuyl aaphthylﬁdmyédmp’uengmagent s such as
nmet hi oni ne or sul phite, and netal chel ators such as
EDTA. The sol vent or dispersion nmediumfor the
Thé %@&5@%’1@ 3 Lﬂﬁdyoﬁe Ghsedi RPET ARy IRY rin n&ﬁhnasaﬁue@i naphthyl,
t he coriventi onal “sol vent or carrler systens for
indeoylpauety], Zundemdyand@nthadasnyl20 f or exanpl e, wat er
et hanol, polyol (for exanple, glycerol, propylene
gl ycol and l'iquid pol yethylene glycol, and the like),
Th§ Wiyl B hetefdoyiclic efytheasptiohallyadisivaet with @ lﬁd)ddSrané"dﬁef substituents,
5roper fIU|d|F%gcan be mai nt ai ned, for examl
an

SECTorably S Cng S04 Co AT By ANSPY Hes B e Bydroxy,
me?éagttd1 etrlﬁﬁgfgngegﬁggp%ﬂoc ln‘?tré' n6 . Hr}ﬁoﬁ@%? d?(:%-salkyl) amino. The

érsion an se o sur ant s.
sumlexeatst dlaninofude bher@d:,tbenzyl ahd heteroepelghni sns can be
brought about where 25 necessary by the inclusion of
various antibacterial and antifungal agents, for

In %ﬁ %Hmoﬁlmeﬁﬁ rahe @élect@@ lﬁ%ﬁp?ﬁ&% Gyl PIRRAGI, ’ptyﬁafflb ioﬁaz%q;}ldthiazolyl

hi merosal and the ik cases,
py}:arzelbfér otaganyd, iiseiagolyl, agseﬂnzszom alj?ﬁsmamlyrbl él3|,4 VlaZfﬂ(vh 1,2,3-

r ium chloride. Preferab
g AR | ol rRioRiazdBE on PVREBY | < GOBRTEEG b BRBGH aranyL
beftoPb)@ig D& Bink6iB0RzolyDEvHith BGY dRopti6RIBAAbEItORE
ecéﬁ:gg gm%ﬁght aboutobyo?thdse |g tﬁg 30 conp05|t|%ns
of agents del ayi ng absorption, for exanple, alum nium

n h al__f .

In JF BARRERAL R, AR DR QUE S RERRR RS b r S0y v
WO 2008/037011PCT/AJJ2007/001429 37 - appropriate
route including intravenous, intranuscular,
intracerebral, intrathecal, epidural injection or
infusion. Sterile injectable solutions are prepared by
i ncorporating the active conpounds in the 5 required
anmount in the appropriate solvent with various other
|ngred|ents such as these enunerated above ~as

a o, - .



(e

hereafter: a binder such as gum acacia, corn starch

or gelatin; excipients such as dical cium phosphate; a
wa@lz@snsmgr ati ng agent such as corn starch, potBtDAU2007/001429

starch, alginic acid and the like; a lubricant such as

magnesi um st earate; and a sweetening agent such a 30

sucrose, |lactose or saccharin may be added or a

flavouri ng agent such as pepBermint, oil WO

2008/ 037011PCT/ A1J2007/ 001429 - 38 - of w ntergreen,

or cherry flavouring. Wien the dosage unit formis a

capsulg, .. 0 ' i ddi t t ' .

Choranoys bpBBag Rbiiied dcdehbiclfle; QEIRLERS i iRhependently

mat er iSalestedafgome—qé@@gbnSCHsC@b&IarﬂgsNﬂS@z@rldt heteygagd and aryl,

nodi f yatih %tpﬂaﬁﬁlyﬁ 3hdependeRil{ QbstiiRAIRSAIRaIINGL alkl5RY; optionally
i nst ance, I

.ta ts, pills, or capsules ma e coat ed
wi t h §Hb$t1fafe,g pﬁw& mhsfe SRstieals ae, n}s’fepérﬁm Sﬁ%ﬁ}ed from halo;
cont aigptibhalyasibisititeio SPonfshenshteédbete@aryd vewee tiensubgituents are

agent ,. t hyl .and propyl parabheps a reservyative

dye arl 5%6 RY/e i nsﬁp‘:@%@h g cﬁ‘gpor’y agﬁygoﬁéaﬁ%ai%fli a%’g%?a%‘yl’ aryl,
Any mitetaroaylongeahd etgoayhoptinatin pulshtisuted withi alk¥ler maloalkyl; or
can b L cal i g dentlv selected
mon- ¢ QLIPS EUALER) HierPLREE 0 SSRGS illopeponty selocte
act i véramhpsnaa(ls) nay be incorporated into
sushaigedir.el ease preparations and fornul ati ons,

includjng those that allo cifi elivery of the

et Py dd sl afvlo et RG0S At o ik G
Aqudo R is hbtetdapyls sui table for oral use can be

prepared by dissolving the active 15conponent in water

and, addi,.ng. sui.tabl e or ant flav t abidAd $in

in & meRginy g oA R AR ErsichRel Wheze
sui hakk £is bpfioilig subsiButea ekt raulg, ByprépylpRhsdenle §ubstituents are
finely divided active conponent in water wth viscous

mat er iiBdepeadamilyasleqted drom ~oP OnBaBet ONGle-dipsdhoryphenyl, —
other AN Ao SR RS S, S E P PR

acceptfarepteayl, oedsnahakypherdil;] aptiohally subkstithéedaphgnglnehere the
all solyents, dispersion nedia, coatings, .

ant i baubeHhgts AidbsmenySFIedL HOR mPdGig end Gl optionally
absor pfhanufelBuragl, PRSI khidAgI, kéo&ﬁ%olﬁﬂ BolS&oP, 1,2,3-

such nedi a and agenhts’ faor pharnmacéutical active 2
subst ahind@zolyl,weipyraznlylwhene thhenbaitwentsare apdepemdently selected

as any. convent.i onal di a, qr nt, 1S, i,nconpat.i

o th R R BT e BRfR Mg, 385 e RERTTRASL T, O Br, -

t her apepL3-gn SRRy ThEAS of S-fEQHIemPI-f; ed.

Suppl enentary active ingredients can al so be

i ncor priattEd i nto the conpositions. WD

2008/ 037 / - i10.

cuspert RS R LI LR ST b By, o

cont aimethiyibeagd;j 4idon to the active conponent,

colorants, flavours, stabilisers, buffers, artificial

and dnaRs @yridileet ener s, di spersants, thickeners,

sol ubilising agents, and the like. 5 For topica

adm nistration to the epiderm s the conpounds
In ancthed iemdotlimenh eofi the einvéntion nidy i eCOBs.nfilsed aihgad is an optionally

oi.ntnents, creans.or |lotiops, or as @ transder.mgl .
SulHRHRT RoehYmoR, Etstally, winEtire) pyRdy” singheudie N-oxides and
pyfiGifiih aigdnabid), Ad BHIERIERYr oi |y base with the

addition of suitable thickening and/or gelling agents.

Lotions may be fornulated with an aqueous or oily base

and will in general also contain one or nore

emul si fying agents, stabilising 10 agents, dispersing

agents, suspendi ng agents, thickening agents, or

col ouring agents. Formnul ations suitable for topica

adm nistration in the nmouth include | ozenges

conprising active agent in a flavoured base, usually

sucrose and acacia or tragacanth; pastilles conprising

o . - e o s o o,
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15and acaci a; and nout hwashes conprising the active
ingredient in a suitable liquid carrier. Solutions or
waampesmions are applied directly to the nasal PCEXU2007/001429
by conventional neans, for exanple with a dropper,
pi pette or spray. The fornul ati ons may be provided in
single or multidose form In the latter case of a
dropper or pipette, this mxy23e achieved by the 20
patient adm nistering an appropriate, predetermn ned
vol une of the solution or suspension. In the case of a
In §8¢ A6thdrhdnsbotdnete waehi By eslvention e¥larplie doynpeads odffornula I or

netering atom sing, spray punp._ To i nr})grapve nasal .
forpasld lpaey s iy e eifiqnelly swestitbehphenyls Xais (brlicagthes vithdhe atoms
Nk i . Y r r :
to B B D Sl substtuted
pyrddi iritgr §nchnting dt-exitiesoand pyrididumasits thaweafy B-CB -CH,CH,-, D is -

dmnjstratio 0 the respiratory tract al so be ‘
cre el dty B meuhSrtaly SEbuBuRY e ERDGRRRIE rpubstituted
hetbf@y@gLive ingredient is provided in a pressurised

pacﬁ Wth a suitable propellant such as a

chl orof  uorocarbon (CFC) for exanple

di.chl or odi.f | uar gnet hane, tri chlorofl Woronet hane, .or..
it SRR Shidrieipd eGP BEp ot TPy T apit 3 SBT SORPGiepBftives thereot
ma§UHakak GeagBbne SImih@ria@emsd) antBierefny @i edpable &t &Gsting in more

contain a surfactant such as |ecithin. The dose of

thagrang strsgoisnmeEsniors| | T Ipyenion exisngh toeach gidhesedgrms individually
: 0 07/-801429 -4Q -
ol 1 B0 RS RLRHCTAMAAT 03 80 e pqu b

conventiteal fohkamatbgraphic ympthoade or fsbrg @xasudvieg sageotvd exltematively the
. of. t%e conpound in a syitable powder, base, such FS .
indivjdy dsomegs may Fpgqu]:e@ﬁayoaé 1iq syathesispsing chiral intermediates.
hydr oxypr opyl net hyl cel |l ul ose and pol yvi nyl pyrrolidone
5 (PVP). Conveniently the powder carrier will forma
Fogistanpe, tih avilh ds edppreaiated/ thaThe gowbends ofiffespresant inveptipe will be

pr.esent ed unit dose formfor _ ex le i apsul es_or
ohiged A Viehe oF e mem-gaivajet Shpiy PRGHE ey ing (B o ich bears
theV®Y &stitientP Awderdidbly, the cAfipaunds bEME hrdi¥ntTBAdIBi0BfmBbe presented

inhaler. 10In formulations intended for adm nistration .
as pyxtures ofeengntiemersyfor ingance; prantigmggcalin engivhgd mixtures or racemic

. | aty h ou i ergl Ly, h :
il 9P} DGR, bl BERET (e DB SRblin ar
"erEnfib@BScOly gugss. Such a particle size may be obtai ned

by nmeans known in the art, for exanple by

m croni sation. 15Wen desired, fornul ations adapted to

. g 0 H Y/ '

AR 11 MR85 Sy i b MEr] GRAABIDRE e
thap tlef enzmbibmer is substanddbafee dHitsrenantionsuic pafror Bnantiomeric purity is

reparation is subdivided into unit doses cont ai.nip .
seBEgILHHETE! dLIEAPT O SRS SXETP 9% %56 S diihBit OF Trastiomers
[(%3 Rhi (OPsAsRif HeMhEdReRE the BRAS I380sh BY @RaASIE IR RveitfiEractions Feyy

ackage containing discrete quantities of preparation,
and Ul (stdhersirc ey et Healitlothe enaptiomenic exerss povifmedias [Foy — Fol.

vials.or, anpoules. Al.so, the,unit.dgsage. form ¢ -
Aokl dmd FReh R o £ 8 Beortspq BY L0 AR Ll S KB n@Eithe torm
"elR@tibherieIRT PR’ aéfersntoThe engftiodity Havinghe 36 dd) qfagisagethan 70%.
form 251t 1s especially advantageous to fornul ate .
Profarabivt e snantinmmsiplly o enantiomayBash iy eLophitester dipge80%, more
1.0l ' [ L, Dosage
P ré&%ﬁa?ﬂ{%?dr%&gé%ggﬂ er e?ﬁp&%{e{;}? %rgét% ygllé‘gg%fy di screte
units suited as unitary dosages for the subjects to be
treated; each unit containing a predeterm ned quantity
of active material calculated to produce the desired
therapeutic effect in association wth the required
pharmaceutical carrier. The 30specification for the
dosage unit fornms of the invention are dictated by and
directly dependent on (a) the unique characteristics

o " o g, o,
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- 41 - therapeutic effect to be achieved, and (b) the
[imtations inherent in the art of conpoundi ng such an
waeiosvsromat eri al for the treatnent of di sease PEI/AUAOMNGO1429
subj ects having a diseased condition in which bodily
health is inpaired. 5The invention also includes the
conpounds of fornmula 1, la, Il, in the absence of
carrier where the compounds %f® in unit dosage form
The amount of conpound of formula | adm ni stered may
be in the range from about 10 ng to 2000 ng per day,
Thel prr@sitidngeresiséher ﬁ&bfn‘pbhﬁdsaff folneule Dmhmhmd)nmild; d dtereogenic centre
di sease to be 10treat UIdS or maers for
at theppighakattachaitnt & rl%gfmaﬁ d Py iectmciie b P¥ul es for
oral adm nistration and |liquids for intravenous
admnistration are the preferred conpositions. 15Those
skilled in the art will appré¢ciate that the invention
descri bed herein is sus ' ,kp vari ations and
nodi fications other than t ose pé§|f|cally descri bed.
It is to be understood th Nivention includes al
such vari ations and nnd|f|cat|¢nskmh|ch fall within
the spirit and scope. The inventioh also includes al
of the steps, features, conp03|t|ons and conpounds

rred t.o I S,Speci ation .
TR et STy B SRS BB 8 ppuration G or
desi@EBbLA Qfeb&[& S thdprick P s&{ueﬁ&f 8f @ichséﬂodp ShBERedAo the stereogenic
features. The reféerence in this specification to any

ceniej ageordiitg to dlae Cam-Ingpld-Pielngraasten derived fromit), or
to any matter which is known, is not, and shoul d not
be taken as an acknomﬂedgnent or admi ssion or any form
Wigke gi¢g@esgiound hhhatledshahe parbon-cpbbh idoable Gond,0t mad§ occur in Z- and
informatjon derived fromit) or, known 4ter forms
E- fapos agfl all prompgieriprmsyefiibs spmRomde étfg\@chuga Wdhe pessent dpvention.
endeavour to which this specification rel ates.
Throughout this specification and the clains which
Thé oslalt.vmf thel esmpdnhxels calh f@xtulace uandeda atrd ep‘refemly tphermaceutically

and, vari.ations, such r' S"
accgRDleo SR S0P UBb oG ABR S Ba LS PPy HEts also fall
with{if tHesicepe 8f i ﬁﬂe%n? %Veﬁh@lg,esﬁn&r th§§eeﬁeQIseﬂﬂ QY Rntefmediates in the

I ntegers” or steps but not the exclusion of any other
prepatatige pfpharmae@ltlgalbgaqgg]ptablp st egers or steps. WO

2008/ 037011PCT/ A1J2007/ 001429 - 42 - Experi nental

Synthetic procedures 5 1H NVR spectra were recorded on

It will BeapgreBatedahat/dhanaeceRealB0sce febld Aeriohitiviyl 63GBe compounds of
spectroneter. Spectra were recorded in CDCL13,

forgmilagc brapdela erkdm éﬂfhsd@ﬁméoaf@sﬁdﬁ@ withan the jsgopg and spirit of the
n c r

i BT Sy BE e o, B hortiERERly SRcbhibil Brers, prodrugs,

solustes @ntl hleydfraibd ofithg oomp\b&mdsl onshdio salsssi grhatrhaceutically acceptable
mul tiplicit (singl et d (doubl e (triple

derp gt ey H¥IP% PRY 5@@%5%@ Oty ﬁh%fb?%mund (picubad which,

up &P%‘Elhﬁﬁ‘isﬁ‘ﬁ%n) V&l Su @&O‘isd %Q bl %f Fh iRl s (él-ﬁ:cQtly or indirecily) a
Advantage spectroneg % chr omat ography was

comppeirak ofddrnmeia 4 0x ﬁBarrhvsnally aatngpahetabol(wbr risidNo thep@8h) |
Preparative HPLC was carried out using a Glson 322
punmp with a Glson 215 liquid handler and a HP1100 PDA

Thé 9ha¢ﬁa<aéuuddn& Q8¢ephibR Rt AdhedeMcsaddilfddCsa3t¢ SbRBRAdition salts, salts

npl oyed, Phenonenex C8(2) colums using mater
of mawwtwglm aqopptrbl esieas and e salicelt GritarRaTy emypes and pyridiniums.
C n cont g 6%

ThECEHATRAGILS s 48, BB b oY bl 8O0, pon and 2

or its ester analogue is reacted
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20 wth approximately 3 equivalents of an appropriate

di am ne of the general fornmula WNB-C-NH2. The m xture
wo sooRestoed under reflux in an inert solvent, SBPCHAE007/001429

1, 2- dichl oroethane, toluene or xylene, in a flask

that may be fitted with a Dean-Stark apparatus for

1-24 h or until no nore water_is being collected in

the trap. A catal yst, such 2% an acid tosyl ate, can be

used. After this time the reaction is allowed to coo

and the 25 product filtered and recrystallised from an
phABRCORIdalY eackeptdbiat inotdanito op rezgamic tawid ihdndipgt bug not limited to

solvent is evaporated in v and the resj.due 1 Ioh
hydreehlpsealhydeducmic, pifufife P q’ﬂ?&cf |13§tﬁa%ﬁ}§ll PRt §RILpsFuIphonic,

r ¢, maleic, lactic,

bedlen B BATRR FABE RiPople BRSPS, SRlorie finfdic
salinyorie,d sm&smap@esmameohcnds USh¢, oBgit&2tn Sfilduerteriapry amines and

PYPB{QF%SS‘tr}gLIWg 8% {de brom%@,] 5108? ﬁgﬁ‘a‘leglﬁ?p]h , AMEthansulfonate,

cm]age ]aggtat%Sﬁralon\é\Q ﬁgﬁ)ﬁé@ S(0chhRET A th2Qfe7 / THIh2O addiflon salts include
a- (4- Chl or opheny1) -2, 3, 10, 10a-t et rahydr o- 1H-i m dazof
bun a@a bbi bodteidriol saks esudn@s so@ums M@sm@bq@ﬂ%m H8Hwn, magnesium,

deri.vat e _was pre
anlé‘i‘%i}?/“@n I&l\f\ﬁ? ﬂ?ﬂémg}%‘“é‘?( b%ﬂ% dy '\ﬁ ?g%nﬁ%#%ha groups may be
qu&ﬂérﬂ\i@ég %ﬁ@u&ﬂﬂ?gerﬂﬁa@&ﬁﬁ&@kyl&a&dEﬁ -sticH @s (mﬂth)ZIlj—Mhyl propyl, and
(m

bufyg  chlgrdes, lgogggde(seandquq_ldeqj dj_@kjgl ql&?:)%H) éll@ghgleghyl (lﬂc%_l ’dle‘%hyl sulfate;

! 0 BwhOmasidr, forSe:d by treating the
and hers.” 3@?(25‘1952'&;’%7]1%&7&(5‘ Zzlgﬁ 3 8% ) gigho by treating
coﬁmouﬂdl-l)mthliﬁl apMBprinte acil @ bast iadh¢ Meserke-of azgeab@e sclamtd:

298.
9a44 ChI orophenyl)-2, 3,9, 9a-tetrahydro-1H 1, 3a, 8-tri az

c%f) A of ﬁﬂerlﬁ‘%haﬁ%?@'% aneyHalliAd Grml bicher as the free compounds
Za-

tetrahydronapht hal enone deri vati ve abgve was
orpls ephra’@d (by. heelritos) and dtsis inferdedythaiadh formsare #athin the scope of the

IS T ATP A 20077000 daren ey KR e O

cal cul ated [ M+H] +: 300.0; found: 299.9. Method B 5Two

equi val ents of diisopropyl ethylarnine or frie amne . ..
The termdetyated 1@@90@@1@@9 & ariable %lglyﬁﬁ)gwcfto c# g%{ fysajute (in this
1n*!/'e|:n|t10|r12%;(_:tl6|ﬁ1p8¥u§(g Fﬁﬁfe HYdRR) &nd Q%B | g so@@en%refé?ably do not

I §0C e 'ocyanat €, acl oride or other
1n£b@ﬁekélbvhthgh@bﬁﬂk§gl¢aﬁ aaldxd‘qdoﬁ the tblatari &cblucnfts amgy hehby way of example,

reaction nonitore |.PL Wien co t he
witeh &thapal oraacelicid %ekff/em@ﬁ Otfﬁtl\éﬁimélr?ae g f"}:}fy Jepep within the art.
extracted into Et0OAc. The EtO0Ac i s subsequently washed
with solutions of 10 1:1 sat. NElI4d (aq)/water, 1:1
Thaterml\l@ﬁ@ﬁﬁ(gll/wvas@rlnatscbrsaiest N KODBT a@faompahs@s mqm@en%atwes that

dri ed 2SA o sS4 |
oA LSSl O B SER SR iy sty
o&‘tﬁf ftb afbseC HHNERLP THARAY afd il udy, EBARihpR, dBinfounds where a free

hﬂﬂﬁmgmpm@wsmémyn sstendstiyativel ¢r, a Hag RETossh pigRbissppverted to
atéﬂlzcg(ﬁ g$$¥a6%§ %fo %Veé:agrﬂzaﬁljvgglﬁéﬂd'ezall%ﬁ Qslehy Hospndib UQEQRNd those

formed from amino acids, preferably valine. Any compound that is a prodrug of a

compound of the invention is within the scope and spirit of the invention. Conventional
procedures for the preparation of suitable prodrugs according to the invention are

described in text books, such as "Design of Prodrugs" Ed. H. Bundgaard, Elsevier, 1985.
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The am de above was prepared by Method B using
4- (fl uor obenzenesul f onyl am no) acetyl chloride and
wa eaogpspiam ne i n di chl oronmet hane and puri fi edrdiyAtm@mszo1429
chromat ography. 20 111 NWR (300 MHz, CDC13) 8 3.39 (d,
1H, J 15 Hz), 3.54-3.62 (m 1El), 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); 20-37-7. 42 (m 1H),
7.86-7.912 (m 2H), 7.97 (dd, 1H, J7.5 Hz, 1.3 Hz). WO
2008/ 037011PCT/ A1J2007/ 001429 - 45 - Method C One
equi val ent of the appropriate corrpound of formula |11

The;t;ﬁi?l()"lﬁgx%{%éé‘g&ra }?g}-ﬁ?e\gﬁ‘;}?&e g%l?er g g‘i%l%?%ﬁ%ble esters of
com%%ﬁlﬁlof tHe ﬁl\z‘%ﬂh&@%&:ﬁ o BE Borﬁc 5}5?1'0 1%1‘1'@)’11& SdCRArBXyli© hei@ Aerivatives.

€ presence of a no -nucleophilic base, Such as
triethylam ne, at elevated tenperature until the

Thu,rs,glglgaté):q%%r Ig%{:‘aﬁugiiﬁ%&%:nl Wlﬁr;%tge g]eﬁd; a ?P%rur%&aﬁfggrﬁﬁceutlcally
accéftstfle BRerAfAPniRuhMBf foRGlai IR IA1 Xt ure. The mixture is
then allowed to cool and the product filtered and

recrystalllsed fron1an appropriate solvent. If no

In %oﬁ‘)%ﬁplir%%i RE IS]%C yen aghtt}tfege i$ i:()tvﬁd%'a 4 ?h&lﬁﬁ_éﬁtﬁ:‘ﬁ EShP&ition that

y of preparatil
confpris@ad e eatioqilyeetfick)ive amsant2of3orklorlfare ef ﬂlamﬁmicmeﬁwned anti-

et LRI bbb R e
the%gﬁ_%}a@ h@gcﬁﬁgy %rﬂh%ﬁ:@ﬁitléa dl'[y Qb Lk 6‘2@1’1@1‘ Sri¥iluent,

am nopyridine in toluene at reflux for
3 days and purlfled by flash chromat ography.
11-1. NVR (30

CDC1 57-2.86
Unlgisgaihores pRpiosfte S5G frma 05 “Yeigry i i copgex of g method
or L%Enof afé')mve%tlgﬁ 1ﬂcl@1@es§l§8th ﬂh'é gut?cmérﬁié }f_kboﬁﬁ 71(1(56180 ti;ehz%en(tﬁ] 60
411) 796(dd 1H J7 6Hz 1.2 Hz). ESI-MS inlz

SRR i AcHg 1 1 o o

fonHuﬁUpéf T4, Ugreghlidiharsondsr thytrdempitefisrepbuic O(nrldbpkgylaccblc) of RSV
_ methods that will be well known to persons skilled in
infechiensrt. One such procedure is outlined in Kruse L.I.,

et al., 1990, J. 5Med. Chem, 33:781-789. An

appropriate conpound of Fornula Il (2 equivalents) and
Wlﬂioaubzaﬁmﬁgﬁoehle toard e thebryf brisrbelievied Rha-tig: mprgoyngls of the present

U|valet) in tol uene yl ene, o r...SULt a |
inveRiape fXNIGH cfaypYa ?Iﬁl'gs? ARy [3?’ p'agﬁ’lk}&% e alﬂsst%{ r‘?@%g fusion
pro@ Dean- St ark apparatus. The m xture is 10 heated to

reflux until no further water is separating (typically
1-24 h). The solvent is then distilled off and the

In (r?e I o gcégglﬁﬁ;}h%-rhe glilrtg?urg\}lgsq_ﬁf 8&"—:&' egroldgésnﬂ)r tb@ﬁﬁoductlon of

compounds of formulae I and Ta. These compounds may be prepared using the procedure

outlined in the following methods.

Scheme 1 depicts a general process for manufacture of compounds of formula III.
Compounds of formula IIT are within the scope of the compounds of formula Ia where R
is H and serve as useful synthetic intermediates. Compounds of formula III may be

prepared via appropriate starting materials of formula 1L
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10a' - (4' - Chl orophenyl)-1'-(4'-fluorobenzyl)-2"3",10",1
Ca' -tetrahydro-I1"' Hl5spi r of
wa@ymBopiopane- (1, 10" -i m dazo[ 1, 2- b] i soqui nol i Nk&I/ats)01/001429
0O C The am de above was prepared by Method D using
N- (4-fl uorobenzyBet hyl enedi am ne in xylenes at refl ux
for 21 h and purified by flash chromatography. 20 31-1
NVR (300 MHz, CDC13) 5 0.42-20.-49 (m 1H), 1.56-1.64 (m
1H), 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 BH), 7.84 (dd, 1H, J 7.6 Hz,
WO 2008/ 0 / A1J2007/ 001429 - 47 -
equi val erft of| the appopeiag e _conpoung off fo mﬂca 11
is reacte th one equi val entxybfe t he at e
i socyanate or, ot hi ocyanate in THF or xylen&'at a
tenperature Rang?ng 5 from 20-120C for 1 - 48h. The
reaction is ¥dmehlal | owed to cool and the pFooudl
Sclfénlxéfr ed, washed and recrystallised from an
appropriate solvent. If no precipitate forns then the
product may be purified using flash chronatography or
In RERRA @t V@uikldat dfeah agpropridt® Kdie-acidpsfd fsrinaile IT is reacted with
I socyanat e, |sothiocyanate,  sulfonyl fkgt ride, .aci ?
appepigtafelie 3 eqnivplenisiel Bt araar@maﬁ%lfhaven%em gengrah fumpula HoN-B-C-
2. r [ I
N HE M SUGHAMARE o B o D R, 8% B B2 i GBethane
tolmp roo pyleat eincofigskthat mdy beofitied with IaIDe(aﬁi-SImrerppaialtus for 3-24h. A
e (5001 5C, The, r on.is stirr
catll ot 2 AR B RN 570 b8 P ShpSTat Hibtrg B sty Mflowed t
cod] EAfl HRNplodusUREERH Cad Yecgjf&élh&@ Aok aMedpPropdfatt solvent. If no
extracted three tines with Cl-12Cl12 or other suitable
preonpgaw formsothe sntventriseveparhied edd dhegessidoe mysédh@dem@urlﬁed using

d th I N NaOH d 10% HC (3 In th
ﬂaﬁs}‘ﬁe ?t\émgrgp%ﬁrc]?rgp?rﬁ Ve%{})ga\/\ash IS om(t:()ed agd |(ra1 fﬁ:e

case of acidic products the basic wash is omtted. For
neutral or basic¢ products the crude purity may be
Metthask dor thepigrerarption af 2t@eorerdbriybipersepcpgidd of dmpulz 41 haye been

des,tggﬁec% 068 Pf 52PQ) Y86 SepRRcee eg Bﬁﬁﬁl faHﬁJ‘ F1753-1762, by

e resin, gondu ogles
EpSetdin,1Plet a]'hSyﬁhiZbemrmnmmmhs Hoe, .1 28- (ME0Y) BﬁuggmkhA et al.,

T T TN T T

Trar 1030 $16%8 or ophenyO- 1- (pyri di ne- 3-car bonyl) 2,3,10,1
Oa-t’et rahydro- 1Hi m dazol 1 , 2- blisoqui nol i m5-one

WO 2008/ 037011PCT/ A1J2007/ 001429 -48 - Cl The

In %&lewgt{ ﬁ%&lctﬁgtﬂggl: nHBf?leiHP é)rg%e%gl%lftt‘ﬂ?aﬁ la)q,ve gg% Ny eﬁrfe PRk ep(%lepara‘uon
of @&@mﬁ 4ompbeidpdefoybhitalII3ant0aré QRséreded sy éth O- S ditein®l Zldl@krates an
2-b]isoquinolin-5- 5one. 11-1 N1VIR (300 MHz,

exmlacétm@weacesﬂmg-le vl for te)margifacture. ketpracidsgf, formula 11
(wﬁlerg &b 20 and f)ms -CH;-). Generally, an appropriate aromatic o-halocarboxylic acid is

=

suspended in fert-butanol or another suitable solvent with approximately 1.5 equivalents
of an appropriate B-diketone. To this mixture is added approximately 0.25 equivalents of
copper, copper (I) bromide or copper (I) iodide or both. The suspension is then treated
with approximately 1.6 equivalents of potassium zer¢-butoxide or sodium ethoxide, sealed

in a pressure-resistant vessel and heated in a microwave reactor with stirring at around
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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
W®@2@Btp370117. 87-7.91 (in, 1H), 7.92 (ddd, 111,] HCTAE2003/001429
2.2Hz, J 7.9Hz), 8.67 10(dd,J 1.7Hz, J 4.9Hz), 8.73
(dd, 11-1, J 0.9Hz, J 2.2Hz). ESI-MS m z cal cul at ed
[ MtH F: 404.0; found: 404.1.
10a- (4- Chl or opheny1) - 1- ( 2- py28 di n- 2-yl - acet vl) - 2, 3, 10,
10a-tetrahydro-1H i m dazor 1, 2- 15bli soqui nolin-5-one
The acyl ated isoqui nolinone derivative above was
180TC B GprdmbRIND Uol:. AMyerhdively? aYbtveRCRith @ @ﬂiﬁer&‘bﬁshlgh boiling

pre-activated by treatnent wi th one equival ent of
pogﬁ KBish g5 M MAipethylagetamide) may be used and the mixture is heated at reflux in

an o}éB%g%ﬁel'\lhn hshd %‘E&{% l(]j'lré]ly 'b%ﬁ éﬁ%‘s{}g%iai;l é:‘%grt@c[‘.g[lﬁg}@&ﬁtiﬁé‘mixme

pyr i |ne sol u

is diinetli with westerad@deatialised with aqueous NH4Cl and exiracted with a suitable

10a- (4- chl or ophenyl 10,10 trahydro-1H m dazo[ 1
orga?mo?qél1 %ﬁg |org§n§: %ﬁ@c’cs %dljrieg ang concentrated ancll the regldLe may be

/ R 0 9;
puﬁC%gc% ! )ﬁgé'l% %M%@l Jcl)léh‘%%cfcsn% m‘te}'{;)pe%%@?ls( R %ﬁmlysed by
tredtn@ept withilgte aqliedus Wy dBxide stutiom usirig) a,cetdmﬁﬂle(ad a ch,olv]:nt

16.0 Hz), 7.16-7.46 (m O9H), 7.68 (ddd, 1H 7.7 Hz,

7.7 Hz, 1.8 Hz), 7.92 (dd, 1H, 17.7 Hz, 1.8 Hz), 8.52

(d, 1H, o#4.9 Hz). 5 ESI-MS i rpau cal cul ated [ M+H] :

418. 0; flound: 418; 0.0 Met hod @@@ This nethod is an.
adagt ari o¥ of thelngthod des&%bed by/Coper@t, C.

al . g. Ch&m,” 1898, 631504£740- 17 Jy diNefRfe
per oxi dé “(10eq) is added to 20®bl uti on of either an
appropriate conpound of formula I or formula Il (1

eq) and trioxorhenium 2.5nm0l % in CH2C12 (4x vol une gf
hydr ogen peroxi de sol ution) at anbient tenperature.
The mxture is stirred overnight after which tif heoH
mxture is diluted wwth water and stirred for a
further 30 mnutes. After this tinme the CH2Ch is
separated and the aqueous | ayer extracted further offti
CH2Cl12 (2x). The conbined extracts are dried and the

Schemgent evaporated in vacuo to yield the desired
product, which may be purified by crystallisation or
chr omat ogr aphy as required.

Otlzr9epnipbuditit of dpteulw 11 -rhdy WeapreBaredrtyo mybkjinfionxof- 2 J-thethylene

9 1H 1
ke & Uit btrabih HoipaRuE b Abhers X9 anhB isclfgfien aad a catalytic
am@ﬁﬁﬂ %fﬁtIS %?ovﬁfpg\é@e @@?eﬂﬂ&gﬁf gf’ll:bé(ndv%c;l@dj 1§5-J4°@MThe selected alkyl

chlorophenyl
haladq e dibalider(eprrpkinmicina eqpivalents) and drpnipotissinms-lariexide sre added.

The mlx%re8 /130 gtl O:hl Cczl-r:/:llf‘l v‘v]e%f’%%v%’g%‘% 9r06m5cemperature. When the reaction is
complete, the mixture is cooled again and quenched with a saturated solution of
ammonium chloride and diluted with a small amount of water. The organic layer is
separated and washed with brine, dried over MgSOy4 and concentrated. The residue may be
purified by recrystallisation or by flash chromatography. This method is an adaptation of
procedures described in J. Org. Chem. 1991, 56:7188-7190.

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

illustrated in Scheme 3.
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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
w@ eoeg/oddel)y 8.33 (d, 1H, J6.5 Hz). ESI-M5 m z cedmabUzamedo1429
[ MtHr: 410.0; found: 410.0. 5 Method H An appropriate
aromati c o-hal ocarboxylic acid is suspended in
tert-butanol or another suitable solvent with
approxi mately 1.5 equival ent2 of an appropriate
p-di ketone. To this 10 m xture is added approxi mately
0. 25 equi val ents of copper, copper (I) brom de or
copper (lI) iodide. The suspension is then treated with
approximately 1.6 equival ents of potassium
tert-butoxide or di um et hoxi de, sealed in a
pressure-resi el and heat ' NPAECT owave
react or withAsti a& SFbiRee188C flor ;Q)Xl mat el y
1 hour. Alter [ a soVifBht wi a Niciently
hi gh boiling poi nt (%L‘I_l:h as N, N-di net hyl acet @i de) nay
be 15 used and tRemfalMture i s heated atfortmethl ux in an
open vessel until the substrate has been substantially
converted. The resulting mixture is diluted with
SchaheB, neutralised with agueous NHAClL and extracted
with a suitable organic solvent. The organic extracts
are dried and concentrated and the resi due nay be
[ f I
In BHE e Vg SRR P BRCRE RN e ORI amipe are added to
onel ﬁdlluvdelatqfufeo cempguiidoni fden@@JHl int TIAR ati §7¢\g Aacadid khloride,eor other

ocsTiisk S8 BTgHR bt s Fractigh megpredty HRHG: When the

rea¥fibr? Qoﬁfn%ﬁ/stg lﬂ@gﬁétﬁg{g %Q&Zﬁ&%%% Wa’t_%;iE and ke %&t?&@acted into a
Mz, 74 (s, 2H), 2 (d, 2H Hz)

suifabjeponganic @pivent zsldomr,ked 8p @6c0(rd|1ngth s@ndardsne;thqzqs Sammr acylation

map g 3 eyl fut Py ebling B® et o T ST H) Rl 10 v

onﬁé@ﬁ%lelﬁ of alﬁd)@pyéﬂrtateaﬁhdﬂ clleridy &t xylénd & 120EAt@d -DH. hl’he reaction
nilm u chI grl de (1-3 equivalents) and an excess

Aed the mrouct sokatede. Aﬁtﬁ@a%lr,wp@nogn%eﬁ f@anula I
r t
SRR B NG £ <383 | T o o
anhy:dr!da s trgmitline| dtyipprmunateky -5The Tleamimmn iriallbwed té svarm to room
n%?ured into.ice.and

Rt o 805 Fithe, on Hh 15 aipdur Mool R gtangidygethods
Ac§RtibA nRiyedidobd Adtisved b Qreﬁhif% ereaﬁpﬁ) pabd @i Rnd BF @ormulea 111 with

et hyl acetate or dichl oronet hang, |ed W't h
thecm@matgp@l@oxyﬂtceaqod &3 @qulvmytSD)eTlFEHt(ﬁér equirvaléntg candyDIEA (3.3

<ol SRS LM bR S ob BrdPaBBLIF BaPTARY s time e
pnfd@bmasdlaaedwaandmﬁiatﬁmy. be hydrol ysed by treatnent

wi th dilute aqueous hydroxi de sol ution using
acetonitrile as a co-sol vent.

G SO IR AR5 s i

N-swdstitptedpdiamtheby "Dhmtehnaiy be padpagediipnkepin hettiods dasx’rmﬂrnpdhethat are
to be

et e Bt Siahe Lovigh et 19904 5 81 oy angippate keto-

acid 12 eREiHIeAL) WRENLANRLEE dhihd B B HIHIPOSH GBBhzend Mdluene or
2008/ 037011PCT/ A1J2007/ 001429

xylene are placed in a flask equipped with a stirrer and Dean-Stark water separator and

heated at reflux until no further water is seen to separate (1 - 8 h) (Scheme 4). The solvent

is then removed and the residue can be purified using standard methods.
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- 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
w@ ehyos@s4010 8.5 Hz), 7.55 (dd, 1H, J 7.4 Hz, J RCBABZG07/001429
7.96 (d, 2H, J 8.5 Hz), 8.12 (d, 2H, J7.8 Hz) 5 Method

J A mxture of an appropriate 2-nethyl aromatic
carboxylic acid in THF is treated with approximtely 2
to 4 equivalents of |ithiumd®tsopropyl amde at a
tenperature between -78 Cand 0 C. The mi xture is
stirred for around 1 hour while the tenperature is 10
increased to 0 C. The mxture is then cooled to -78 C
and a sol ution of Happrom mately 1.2 equival ents of an

appropri ate ester am de, Weinreb am de yor suitable
alternative piel e is then added. IThe reaction
is allowed £0 warmto QNG whtWestigring f BSZCto4
hours and th adovvedtg/,eyyarmro ROODAL € ature
before being pour d into dilute aqueous . \ghe crude
product is col REct &d by filtration and purlflea by
recrystallisatiremudh or flash chromatography: |f no
precipitate fornms the solution is extracted with a
sui tabl e organi c solvent and the organic extracts are
Schemed and concentrated. The residue may be purified by
recrystallisation or flash chromat ography. The
nmet hod i s an adaptation of procedures described in
ToQPtbistie ch Sunds&f féimula 199Bre BY Bt dured QemBURECMld @fi$valent of the
6:1753- 1 62 and Epszt aj ., et al., 1992, Synt
apreRFieia| composnd of Aormula gjllllg4r¢acted with one equivalent of the appropriate
1so§§}%a{e4%rcﬁ{%ﬁ§(%&3§a{% (1:1% 81% %6%10&1’[ sut’r:)he fa%l 491 gle Qﬂgﬁq atf Egnperature
rang&lghli@mﬁ Z‘é)l-mﬁ)l"d -far ety | ﬂ&rrléantmnaﬁtt}ﬂn/andwmbtdﬂ%/dol and the product is
chl or obenzoate. WO 2008/ 037011PCT/ A1J2007/ 001429 -
filigred, waghadviad stleervestysighised dioghan agprpprigie solventyor pprifigd using
h&?at%%7 43 (m 111), 7.47 (d, 2H, J 8.5 Hz), 7.93
7.7 Hz), 7.98 (d, 2H, J8.5 Hz). Method K5 A
corrpound of formula H (where X---0 and Dis -[CH2]-)

Orieofng sl dhn gD Fto oo bk By re Bemggititation of
exfdtiR@bidfteARPrIhid FRNIEbY adhieetd vehdid Sthndi?d tddABRues for functional

potassi umt - but oxi de are added. The m xture is stirred

grcamwnéﬁr’rcemsm tiaetr are twell koore dmples indystey, amb raStthese described in
“Coﬁ%%eth'e nch %s%m{altjl%n 0 nh %L{I‘ efung‘tl %91 a}g{ ni)ﬁ'atlons” by
enc Sat ura ?I on 0(% I

Laﬁd@kcn I(ﬁeNaﬂd[dikJ‘tllCEICPLWhEIIibr@ Iﬁcrml989.armunt of vvater. The
organic layer is separated and washed with brine,
dried over MgpSOH4 and concentrated. The resi due may be

EXQ’E‘#E’ ki &d t15ﬁzﬁr ¥up! 1 (Igﬁe? AbhPsiBhs, b Sl ?21(! Qﬁlap‘g@ﬁ'zCH3 by

I sTan” adaptation of proce escrl
heatngmth')rog wﬂhmlhcatb%ﬁ; mb6al ¢¢8hde, 1@ MNaCN, and HNRR' in CH;0H; -

rophenyl dlnet | - | -b
0@0% et VLS. STPTB on e ML T o cER with an
iSRBIOBFrARC 0bfl AfodyaneiRafl KNRQ®)OR from -NHR with alkyl
42- (4-<chl or opheny0-, 2- oxoethylkben20|c acid and 3.1
ch]@qu‘pmtgnt— ObMRIﬂ/I fromdi-48#IR by treatment with an isocyanate, e.g.
HN=C=0 or RN=C=0; -NRC(O)R from -NHR by treatment with CIC(O)R in pyridine; -
C(=NR)NRR' from —C(NR'R")SR with H;NR'OAc by heating in alcohol; -CONR'R")SR
from —~C(S)NR'R" with R-I in an inert solvent, e.g. acetone; ~-C(S)NR'R" (where R' or R" is

not hydrogen) from —C(S)NH, with HNR'R"; -C(ENCN)-NR'R" from ~C(=NR'R")-SR
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ESI-MS nilz cal cul ated [ M+14] +: 317.0; found: 317.0

WO 2008/ 037011PCT/ A1J2007/ 001429 - 54 - Method L An
wappsopint e 2-fornmyl substituted aromati c carbOrRXU2007/001429

acid and an appropriate a- nethyl ene ketone are

di ssol ved or suspended in ethanol. The m xture is

cooled to 0 C and 5 the tenperature i s naintained

bel ow 5 C whil e an aqueous s®l uti on containing

approximately 1.2 equivalents of 1 M sodi um hydroxi de

I's added dropw se. The stirred solution is allowed to
WiENH,tN ByiHegtg e qﬁ@ycﬁbw slcoﬁche aR&thatiye® fiotn a@(dNHr)sN:R R" by

with H2S heated to 60 C for 30 mnutes and t
treptnenp mad. BITA% anétNﬁ—OEztcmOEi@H hiNR- 66TI&CNQ&R |f@mui\{iﬁhdefdtreatment

il B RaRENTAaN R R B T RIARHS, SR ISR o o i
pyﬂﬂf:nlhl h\?lggﬁ)?\ntgﬁm()?m?'(}(mkQfeyﬁtgea;hgeﬁdvim@amdéﬂ's%ﬁg’eﬁﬁﬂ ,4-bis(4-

meﬂ@aaphewbn% 2 dithiadiphosphetreat?, dedisigeloc R3O Bt fizgn -NHR with
A i 1) 2 o0 B by | LRGP FoEle) and

HAFEDHThE€Ho6(0)Qldi flombeCO)@iE tyr apaimerdt yithVBOKB4 thenf EHBN, then

e FR A BRI oI NIGh SRR S 0319 e cee
an@dnd@\tﬁéd @E@J PIOSOIR) £ frorﬁQic@RVbﬁk"(:mng L‘&CHZO?Ffrc?mQ@(O)OR'

M8 rni'z cal cul at f or

Wlf(l'bNﬂd/ m e Hh gt -2FLATLEFD l’owpthﬂ e@hﬂlg@e\rrpwndn,ofNHz from —

cORR L, el SS0LBunanE AT LRI BIE0R, fiher T8 fhen ro0; -
CHC@EHCER ﬁrbmh—GIM)H@S{@HRﬂ?ﬁmﬂggH@ Bless-NartarRdricadiemt $¢gent or CrOs
and a catal ytic amunt o -6 1in

! agHeHPor asrieneantetitdlOHEom st vith CrO¥d2:aCR Ao -CN with

S rord RO TR S B TR S50 151 om

55 - mixture is washed with an equal volume of water
The .or anlc | ayer js the

Dugingce X' mat e' S' Hben 08 11 RGeS TRaY 6 oteebwtsféed Suitable
prcﬁé{ftinftg' g%hﬂ%}éré lzv@ﬁ chﬁ%qmcﬁﬁﬁ'? BRY haxé' fe@h RddritRl Yn nIaH? references

substrate is dissolved or suspended in acetic acid
suchr asdiretgctive Groeips m@cgnn(w})nthnsnsd Erecatt BrWahhdWuig Pt GM Wiley-

i Nt HBUE RS Bt SR bl KpelBofl it P, stoegar,

19Mth water. The organic layer is then dried (MJSO4)
and concentrated. The crude product may be purified by

fI ash chromat ogr aphy. 10 a' -(4' -Chlorophenyl)-1
- 1 1 O
e e 5 U B e g OB SShESTVAL o B

experivhanted sdctidn a€d asTodions mqleismmldidamdeﬁcbewiseat i ve above
was prepared by Method M from 10a' - (4% chl or ophenyl) -1
1 - (4

DCMet hoxyRemYdhame » 3' » 10', 10a’' -tetrahydro-1' Hspiro[c
ycl opr opanef%xlOl im dazo[ 1 2- bl i soqui nol i n[ 51one) lusi

DIRgpot asdiisopppyletindamincei n 15 di chl or onet hane and was
DN i fi egmghyl%omamlcpr omat ogr aphy.

Et: ethyl

EtOAc: ethyl acetate

Me: methyl

MeOH: methyl alcohol
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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),
w@28402701® (m 2H), 3.85 (s, 3H), 3.94-4.14 (npCBAY2007/001429
4.36-4.41 (m 1H), 6.97 (d, 2H, J8.8 Hz), 7.15 (d, 2H,
.J8.8 Hz), 7.26 (td, 1H, J7.7, 1.1 Hz), 7.36 (d, 1H, J
207.7 Hz), 7.41 (d, 2H, J8.8 Hz), 7.53 (I, 1H, J7.7
Hz), 7.59 (d, 2H, J8.8 Hz), -3R 77 (dd, 1H, J7.7, 1.1
Hz). ESI-MsS adz cal cul ated [ MtH]: 459.0; found: 459.0
WD 2008/ 037011PCT/ A1J2007/ 001429 - 56 - Cl The
BASsoquinmhkn@&&nﬂmﬁhwative above was prepared by nethod
M from 10a-
Ioroﬂﬁgﬁ?iﬁwgngﬂTﬁmﬁﬁﬁcqetrahydro 1Himidazo[ 1, 2-b]i
Phsqu|n ]¥5 p-one using chrom um (VlI) oxide in acetic
aci d. X NVR (300 WHz, d6-acetone) 8 4.04 (d, 1H, J
HP1g.:7 I—IzI)1gh@eﬁdm(a1hpe lighid thidnatogtaphy 7. 37 (d, 2H, J8.9
Hz) 7.39-7.44 (m 1H), 7.48-7.53 (m 1H), 7.51 (d,
TESf. 1, stighylamie’ 7 60" (ddd, 1H, J7.5 Hz, 7.4 Hz, 1.1
TFHEZ) , 7. %ﬂmfaacewacw 8, 1.1 Hz). 10 ESI-NM5 mz
cal cul ated [ MF1-1 327.0; found: 326.9 Method N A
TFEHE: ect eblugerNahN', "dn’fs@mn@ylf@rn@nnslémlwaexaﬂmmnbéﬁ@a@r
i tabl n | vent and treated 15 with Lawesson's
I‘Ilr%gagentéae hﬁ?é)f%??rlately 1.1 equivalents). The m xture
TsCE heat Bekyl chlbgfid ux for 24 - 72 h . The cool ed mixture
I s then _washed several tinmes with water and the
TsgHgani cTpHessuipboriepEd (MySO4) and concentrated. The
residue may be purified by flash chromat ography.
2010a- (4- Chl or ophenvl) -2
Th8, ih®ertim tbsbr péryainso-td Hhierapehativo [cﬂ;m@oki}ibm) (foni nlhft imeveﬁsltibh and/or
i on
teaifiiot, o pRSSnPBBIRALE i B e ORBRRIoR PR 1 OF Ja including

ph&%célﬁmam&eame@ms)or%)rsdﬂigs 10at et r ahydr o- 1Hi ni dazoH
- Ni soqui nol’i n- 5-one 1H NMR (300 MHz,

d6 acetone) 5 2.68-2.75 , 3.38-3.42 (na 1H),

It %395 rg{sl?tse'c_]lzﬁx%} }lheoggltléésd&glﬁ_lgf 51%&?1113&%@(%1; éagrdgjré%t contain or be

adrﬁnﬁételéd,wﬂi"one] orf mbréidther CorpodndB3hdviny afiiiral@achizity dn respect of
5 Hz). ESI-M5 nfz calculated [ Mt1-1]4: 315.0;
RSrVe @n@h ass‘i%a@lei% quethes asentsiches BaspiGApol A yeAeiEe
i nvention may be separated into single stereoi sonmers
by HPLC usi ng chronmat ographic colums with a chiral
It &t adpntenplatedpthas ¢he Eompesifiopd ef thehénvention 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.

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

monoleukast, zafirlukast, and zileuton; theophyllines; nedocromils, and cromolyns.
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foll ow ng racem c conpounds were separated into

enantioners under the conditions 15detail ed bel ow.
w@pdosnsro1Chi ral cel OD-H Col unm 250 x 4. 6nm DetBCI/AD2007/001429

wavel engt h: 254nm 20 Separati on of Conpound 1-019

Mobi | e Phase A: Ethanol Flow Rate. O 7nL/min Isocratic

El uti on: 100% Mobi | e Phase A Run Tine: 30m ns 25

Col uim Tenperature: 30C Injed¥ion Vol une: 20111

Separation of Conpounds 1-008, 1-036 & 1-043 Mbbile

Phase A: Hexane 30 Mbil e Phase B: Et hanol Flow Rate.

O 7nL/mn Run Tinme: 42m ns Post Run tinme: 5mns

Col umm Tenperature: 30C 35 Injection Volune: 200 WO )
Thy ¢eygy rerwpsition] Kinzoded f@oneigdﬁ thedgrmulgiepiefamnactive ingredient with

coxixyze'ﬁﬁt)ﬁﬁlc%meﬂ U (:)E&ﬂ%nt{? Mabdléoevftﬂaeigaﬁuﬁtigg 1t 28 carrier,

to give a capsule in which the active ingredient (with or without other carriers) is

surrounded by the encapsulation carrier.

As will be readily appreciated by those skilled in the art, the route of administration and
the nature of the pharmaceutically acceptable carrier will depend on the nature of the
condition and the animal to be treated. It is believed that the choice of a particular carrier
or delivery system, and route of administration could be readily determined by a person
skilled in the art. In the preparation of any formulation containing the compounds care
can be taken to ensure that the activity of the compound is not destroyed in the process
and that the compound is able to reach its site of action without being destroyed. In some
circumstances it may be necessary to protect the compound by means known in the art,
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
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,
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.
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2 5 Separation of Conpounds 1-006, 1-005, 1-029,

1-031, 1-032, 2-02 & 2-06 Mobile Phase A: Hexane
wokbBhgroPhase B: Et hanol Flow Rate: 0. 7nl/m n AOI/AU2007/001429

| socratic Elution: 70% Mobi |l e Phase A, 30% Mobil e

Phase B Run Tinme: 33m ns Col um Tenperature: 30C

I njection Volunme: 20111 15 Table 1: Separation of

Enanti oners Using Chiral cel -8b>=H Col um (el ution

condi tions described above) Conpound Nunber Retention

Time of Enantionmer A (mn) Retention Tinme of

Sukh aplidr@aedutiBall Bomlpoditiodd £hd3 udit. B6sage ORFm3O0tibrédf- ay comprise
1-006 15.7 18.0 1-005 13.4 17.9 . . ) . i
conventional ingredients in conventional proportions, with or without additional active
compounds or principles, and such unit dosage forms may contain any suitable effective
amount of the active ingredient commensurate with the intended daily dosage range to be
employed. Formulations containing ten (10) milligrams of active ingredient or, more
broadly, 0.1 to one hundred (100) milligrams, per tablet, are accordingly suitable

representative unit dosage forms.

The compounds of the present invention can be administrated in a wide variety of oral and
parenteral dosage forms. It will be 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,
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.

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
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
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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2-02 8.2 13.4 1-029 13.0 19.7 1-031 20.6 23.9 1-032
13.2 15.4 1-036 24.9 28.0 WO

WQR2O8NOBTD11PCT/ A1J2007/ 001429 - 59 - Conpoundpduabz07/001429
Retention Tinme of Enantiomer A (min) Retention Tine of
Enantionmer B (mn) 1-043 22.6 25.3 2-06

-35-

"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,

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

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.

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

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

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

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

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

Alternatively, the active ingredient may be in powder form, obtained by aseptic isolation
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7.1 10.3 It wll be understood that conpounds of
Formula | that are obtained by the above processes
wOorenpg/0sdoer e appropriate, be el aborated into adedt/Avzal/oo1429
conmpounds of Fornula | using techni ques known in the
art. The above descri bed nethods were used to nake the
conpounds in Table 2 and Table 3 below. All conpounds
shown have been prepared. Tﬁgitonpounds have been
characteri sed by mass spectronetry and the observed
nol ecul ar ion for each is indicated in the tables.
of skedile@oBd ong noselisation frondsolotior, Gomednatitti@o mpdumshitable vehicle,
Structure served !l k (twill) Synthesis nethod(s)
eg-EtG@Ibqépb’rolﬁEg‘_gtﬁf WatergBeAots YS€A F 1- 002 11101 453.1 H A F
e - 003

Pharmaceutical forms suitable for injectable use include sterile injectable solutions or
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.

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
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,
for example, water, ethanol, polyol (for example, glycerol, propylene glycol and liquid
polyethylene glycol, and the like), suitable mixtures thereof, and vegetable oils. The
proper fluidity can be maintained, for example, by the use of a coating such as lecithin, by
the maintenance of the required particle size in the case of dispersion and by the use of
surfactants. The prevention of the action of microorganisms can be brought about where
necessary by the inclusion of various antibacterial and antifungal agents, for example,
parabens, chlorobutanol, phenol, sorbic acid, thimerosal and the like. In many cases, it
will be preferable to include agents to adjust osmolality, for example, sugars or sodium
chloride. Preferably, the formulation for injection will be isotonic with blood. Prolonged
absorption of the injectable compositions can be brought about by the use in the
compositions of agents delaying absorption, for example, aluminium monostearate and

gelatin. Pharmaceutical forms suitable for injectable use may be delivered by any
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1110 * 370.1 HA F 1-004 IP 359.1 HA F * \ - 60 -
Conpound no. Structure Cbserved mz (twifir) Synthesis
wOorzioRosios) 1-005 1101 iv le A 421.1 1, A F 1-BOBAU2007/001429
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appropriate route including intravenous, intramuscular, intracerebral, intrathecal, epidural

injection or infusion.

Sterile injectable solutions are prepared by incorporating the active compounds in the
required amount in the appropriate solvent with various other ingredients such as these
enumerated above, as required, followed by filtered sterilization. Generally, dispersions
are prepared by incorporating the various sterilised active ingredient into a sterile vehicle
which contains the basic dispersion medium and the required other ingredients from those
enumerated above. In the case of sterile powders for the preparation of sterile injectable
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
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.
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.

The tablets, troches, pills, capsules and the like may also contain the components as listed
hereafter: a binder such as gum, acacia, corn starch or gelatin; excipients such as
dicalcium phosphate; a disintegrating agent such as corn starch, potato starch, alginic acid
and the like; a lubricant such as magnesium stearate; and a sweetening agent such a

sucrose, lactose or saccharin may be added or a flavouring agent such as peppermint, oil
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SOth «c¢i 393.11,A F 1-007 ifriN iii 1-0/4 -F C
422.1 I, A/F 1-008 110 *ON C 404.1 I,A F 1-009 N N *
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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
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,
the active compound(s) may be incorporated into sustained-release preparations and
formulations, including those that allow specific delivery of the active peptide to specific

regions of the gut.

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

agents, as desired.

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,

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
substances is well known in the art. Except in so far as any conventional media or agent is
incompatible with the active ingredient, use thereof in the therapeutic compositions is
contemplated. Supplementary active ingredients can also be incorporated into the

compositions.

Also included are solid form preparations that are intended to be converted, shortly before

use, to liquid form preparations for oral administration. Such liquid forms include
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solutions, suspensions, and emulsions. These preparations may contain, in addition to the
active component, colorants, flavours, stabilisers, buffers, artificial and natural sweeteners,

dispersants, thickeners, solubilising agents, and the like.

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

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

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

and acacia; and mouthwashes comprising the active ingredient in a suitable liquid carrier.

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

expected to enhance delivery and retention in the nasal mucosa.

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

may be controlied by provision of a metered valve.
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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
(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.

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.

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

be employed.

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

or it can be the appropriate number of any of these in packaged form.

It is especially advantageous to formulate parenteral compositions in dosage unit form for
ease of administration and uniformity of dosage. Dosage unit form as used herein refers to
physically discrete units suited as unitary dosages for the subjects to be treated; each unit
containing a predetermined quantity of active material calculated to produce the desired
therapeutic effect in association with the required pharmaceutical carrier.  The
specification for the dosage unit forms of the invention are dictated by and directly

dependent on (a) the unique characteristics of the active material and the particular
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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.
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Experimental

Synthetic procedures

'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
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
containing 0.06% TFA.

Methed A

One equivalent of an appropriate keto-acid of formula II or its ester analogue is reacted
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
product filtered and recrystallised from an appropriate solvent. If no precipitate forms the
solvent is evaporated in vacuo and the residue recrystallised or purified using flash

chromatography or preparative HPLC.

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

‘Houlihan, W.J., et al., 1975, J. Med. Chem., 18:182-185.
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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

X7 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).
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ESI-MS m/z calculated [M+H]": 300.0; found:299.9.

Method B

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
1:1 sat. NH4Clqy/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-

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.
'H NMR (300 MHz, CDCl;) § 3.39 (d, 1H, J 15 Hz), 3.54-3.62 (m, 1H), 3.66-3.89 (m,
4H), 4.44 (d, 1H, J 16 Hz), 4.44-4.53 (m, 1H), 5.48-5.51 (m, 1H), 7.13-7.33 (m, 8H),

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

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

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,

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
Hz), 3.76-3.84 (m, 2H), 3.96-4.06 (m, 1H), 4.43-4.52 (m, 1H), 4.60 (d, 1H, J 16 Hz), 7.12-
7.20 (m, 3H), 7.28-7.40 (m, 4H), 7.96 (dd, 1H, J 7.6 Hz, 1.2 Hz).

ESI-MS m/z calculated [M+H]": 399.0; found: 399.0.
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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.
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
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-
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.

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

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

One equivalent of the appropriate compound of formula III is reacted with one equivalent
of the appropriate isocyanate or isothiocyanate in THF or xylene at a temperature ranging
from 20-120°C for 1 - 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

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
temperature for 2-24 h. The reaction is subsequently diluted with water and extracted
three times with CH,Cl, or other suitable organic solvent. The combined organic extracts
are washed with 1N NaOH (3x) and 10% HCI (3x). In the case of basic products the acid
wash is omitted and in the case of acidic products the basic wash is omitted. For neutral
or basic products the crude purity may be improved by stirring the combined CH,Cl,
extract in the presence of a polymer-supported base (such as MP-carbonate resin,
Argonaut Technologies Inc.) for 0.5-12h. The CH,Cl, extracts are dried (MgSO,) and the
solvent evaporated in vacuo. The crude products are subsequently purified by flash

chromatography.

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

blisogquinolin-5-one
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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-

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
(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-

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-
N,N,N’,N -tetramethyl-uronium-hexafluoro-phosphate in a DMF/pyridine solution. After
10 minutes, this solution was added to 10a-(4-chlorophenyl)-2,3,10,10a-tetrahydro-1H-

imidazo[1,2-blisoquinolin-5-one.
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'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
heated (typically 0 — 90 °C) if necessary and allowed to react until the carboxylic acid
derivative is substantially consumed. The reaction mixture is poured into ice and dilute
HCL. If a solid precipitates, it may be filtered off and washed. If no solid precipitates, the
mixture is extracted into ethyl acetate or dichloromethane, dried with MgSO4 and
concentrated. The product may be further purified by recrystallisation from a suitable
solvent or by chromatography. In some cases the product cyclises to form a lactone,
which may be hydrolysed by treatment with dilute aqueous hydroxide solution using

acetonitrile as a co-solvent.

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

Cre
C
Cl

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

homophthalic anhydride and chlorobenzene. In this case, it was found to be advantageous
to heat the reaction to 85 °C for 4 hours. The product was isolated by flash
chromatography.
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'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)

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
increased to 0 °C. The mixture is then cooled to -78 °C and a solution of approximately
1.2 equivalents of an appropriate ester, amide, Weinreb amide or suitable alternative
electrophile is then added. The reaction is allowed to warm to 0 °C with stirring for 2 to 4
hours and then allowed to warm to room temperature before being poured into dilute
aqueous HCl. The crude product is collected by filtration and purified by recrystallisation
or flash chromatography. If no precipitate forms the solution is extracted with a suitable
organic solvent and the organic extracts are dried and concentrated. The residue may be

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

22:1239-1247.

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

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

methyl 4-chlorobenzoate.
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'H NMR (300 MHz, d6-acetone) & 4.76 (s, 2H), 7.33 (m, 1H), 7.43 (m, 1H), 7.47 (d, 2H, J
8.5 Hz), 7.93 (d, 1H, J 7.7 Hz), 7.98 (d, 2H, J 8.5 Hz).

Method K

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

recrystallisation or flash chromatography.

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

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

Cl

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

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

ESI-MS m/z calculated [M-+H]": 317.0; found: 317.0
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Method L

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

acetate, dried (MgSO,) and concentrated.

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

o)

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

Cl

chlorophenyl)-ethanone.

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

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

Method M

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

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

stirred at ambient temperature. After allowing time to react (typically 2 — 48 hours), the
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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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The isoquinolinone derivative above was prepared by method M from 10a-(4-
chlorophenyl)-2,3,10,10a-tetrahydro-1H-imidazo[1,2-b]isoquinolin-5-one using chromium

(V]) oxide in acetic acid.

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

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

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

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

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),
3.71 (br s, 1H), 3.87 (dd, 1H, J 13.5, 7.7 Hz), 4.05 (ddd, 1H, J 13.5, 9.7, 8.3 Hz), 7.04 (d,
1H, J 7.1 Hz), 7.22-7.33 (m, 6H), 8.42 (d, 1H, J 7.5 Hz).

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

Method O

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

detailed below.

Column: Chiralcel OD-H Column 250 x 4.6mm

Detector wavelength: 254nm

Separation of Compound 1-019

Mobile Phase A: Ethanol

Flow Rate: 0.7mL/min

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

Column Temperature: 30°C

Injection Volume: 20u1

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

Mobile Phase B: Ethanol

Flow Rate: 0.7mL/min

Run Time: 42mins

Post Run time: Smins

Column Temperature: 30°C

Injection Volume: 20pl
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Gradient Timetable:
Time (min) % Mobile
Phase B
0 2
30 98
40 98
42 2

Separation of Compounds 1-006, 1-005, 1-029, 1-031, 1-032, 2-02 & 2-06

Mobile Phase A: Hexane
Mobile Phase B: Ethanol
Flow Rate: 0.7mL/min
Isocratic Elution: 70% Mobile Phase A, 30% Mobile Phase B
Run Time: 33mins

Column Temperature: 30°C
Injection Volume: 20ul

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

described above)

Compound Retention Time of Enantiomer A | Retention Time of Enantiomer B
Number (min) (min)
1-019 9.3 12.66
1-008 30.4 34.5
1-006 15.7 18.0
1-005 13.4 17.9
2-02 8.2 134
1-029 13.0 19.7
1-031 20.6 23.9
1-032 13.2 15.4
1-036 24.9 28.0
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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')
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O e
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N ~
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O 0>_<\/s
0
N N
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Q) e
0
N
1-004 O /N> o 359.1 HAF
ol
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Biological data

Method P: RSV Antiviral Assay Protocol

Compounds of the invention were tested for their antiviral activity against respiratory
syncytial virus. Cytopathic effect (CPE) assays were performed essentially as described in
the literature (see for example Watanabe ef al, 1994, J. Virological Methods, 48:257).
Serial dilutions of the test compounds were made in 96 well plates. HEp2 cells (1.0 x 10*
cells/well) were infected with RSV at a low multiplicity of infection (e.g. RSV A2 at an
moi of ~0.01) and added to plates to assess antiviral activity. Uninfected HEp2 cells were

used to assess compound cytotoxicity. Assays were incubated for 5 days at 37°C in a 5%
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476.1 HHA/F CH CF 3 -

Structure Qobserved mz ((twin Synthesis nethod(s)
wd 204031t N ci H3C 485.1 H A F 1-150 -..

H A F

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

80 - Conpound no.

-84 -

ci 1114CHIV2007/001429

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
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Activity Activity
Cpd No. Range Cpd No. Range
1-025 C 1-109 C

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

fusion processes of the respiratory syncytial virus.

Generation of RSV-F constructs

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

therein and in Morton et al.



10

15

20

25

30

Cl -81 - Table 3: Prepared conpounds of formula |11
Conpound no. Structure Observed in/z ([ MtH) +)

wynshewis nmet hod(s) 2-01 0 1010 265.0 H, A 2-BRr/Au2oBDo1429
298.9 I,A 2-03 NN

- 86 -

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
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
by addition of 20 pL of CellTiter 96 One Solution (Promega) followed by incubation for 4
hours at 37°C. The colour reaction was then stopped by addition of 25 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.

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
anesthetized with isoflurane and dosed orally with 100 mg/kg/day of compound or vehicle
control. Viral infection followed 2 hours post-treatment in similarly anesthetized rats by
intranasal instillation with approximately 1000 TCIDso of RSV A2 per animal. Four days
after virus inoculation, each cotton rat was sacrificed and their lungs removed and RSV

titres determined by plaque assay.
Method S: RSV Balb/c Mouse Model

The mouse model was performed essentially as described by Cianci et al, 2004,
Antimicrobial Agents and Chemotherapy., 48:413). Briefly, eight week old female Balb/c
mice were weighed, anesthetized intraperitoneally with Avertin'™ and compound or

vehicle administered orally 6 hours preinfection. Mice were inoculated intranasally with
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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
/
o N
Ry kz
- Formula I
wherein:

R; is selected from C;_y5 alkyl, Cs.1» alkenyl, Cp 15 alkynyl, -(CH»),Cs7 cycloalkyl,

10 -(CHy),Ca7 cycloalkenyl, -(CHby), aryl, -(CHy), arylC,. 15 alkyl, -(CHy)y arylCy.o
alkenyl, -(CHz)narylC, 12 alkynyl, and —(CHby), 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, -CH;R3, -C(=Y)R3, -C(=Y)OR3, -C(=Y)N(R4)R3, -
C(=Y)CH;N{(R4)R3, -C(=Y)CH,SR; and —S5(0),,Rs, where Rj is selected from
hydrogen, C,_1; alkyl, C;.1» alkenyl, C,. )2 alkynyl, -(CHy),,Cs_7 cycloalkyl, -(CH3),Cy.7
cycloalkenyl, -(CHz)y, aryl, (CHz)y arylCi.y2 alkyl, -(CHz)p, arylCs o alkenyl, -(CHz)p,
arylCs_17 alkynyl and —{CHo,),, heterocyclyl; and when R; is -CHsR3 or —C(=Y)Ra, R

20  may also be selected from -S-Rs and -O-Rs; m is 0-6; Ry is hydrogen or C,¢ alkyl; Rs is
Ci alkyl, Cy4 alkenyl, Cy 6 alkynyl, Cs7 cycloalkyl, C4 cycloalkenyl, benzyl, aryl or
heterocyclyl; wis 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 NRg, where Rg is
independently selected from hydrogen, lower alkyl, hydroxy and lower alkoxy;

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

aromatic ring;

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

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 -CHj-, B-C represents -CH,CHj-, 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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A compound according to claim 7 where B-C represents -CH-(CHy),-, wherein
Zis 1 or 2 and the B-C linking group is optionally substifuted with a group
selected from halo, lower alkyl, hydroxy, lower alkoxy, phenyl or benzyl.

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

A compound according to any one of claims 1 to 9 where D represents a
bivalent link selected from -CR'RY-, -O-, -NR"-, -§-, -C(=X)-, -CR™R"
CRYRY., .0- CRTRY., .NRY-CRERY-, -§-CRTRY-, -CR"=CR™., -C(=X)-
CRIRY_, .CRERY_CRURY-CRTRY-, .O-CR™RV-CR™R"-, -NRY-CR™RY-
CR"R"- -S-CR"R™-CR™RY-, -CRE=CR™.CR™R"-, and -C(=X)-CR™R" -
CRTRY;

wherein each R™ and RY are independently selected from hydrogen, halogen,
hydroxyl, Cy.izalkyl, Cs.i2alkenyl, Co.j2 alkynyl, -(CH2),Cs 7 cycloalkyl, -
(CH2),C47 cycloalkenyl, -(CHy), aryl, -(CHy), arylCy.12 alkyl, -(CHa), arylCs_y
alkenyl, -(CHp)yarylCa.1 alkynyl, and ~(CHz), heterocyclyl, or R™ and RY
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,
cycloalkyl, cycloalkenyl, aryl and heterocyclyl groups are optionally substituted;

RY is selected from O, -CH;R3, -C(=Y)R3, -C(=Y)OR3, -C(=Y)N(R4)R3, -
C(=Y)CHoN(R4)R3, -C(=Y)CH,SR3 and =S(0),,Rs, where Rj is selected from
hydrogen, Cy.12 alkyl, Cy.12 alkenyl, Ca.12 alkynyl, -(CH2)Cs.7 cycloalkyl, -
(CH2)uCa7 cycloalkenyl, -(CHa)y aryl, -(CHz)m arylC.12 alkyl, -(CHz)y arylCs.
12 alkenyl, -(CHa)y, arylCy 12 alkynyl and -(CH2)n, heterocyclyl; and when RVis-—
CH3R3, or -C(=Y)R3, R3 may also be selected from —5-Rs and -O-Rs; m is 0-6;
R4 is hydrogen or Cy4 alkyl; Rs is Cj6 alkyl, Ca6 alkenyl, Ca¢ alkynyl, Cs 7
cycloalkyl, C47 cycloalkyl, benzyl, aryl or heterocyclyl; wis 0, 1 or 2, and the
alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aryl and heterocyclyl groups
are optionally substituted; and
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optlonally substltuted aryl; R™ and R" are the same and represent C,.3 alkyl; or
15 R™ and R" together with the atom to which they are attached represent a 3, 4, 5,
6 or 7 membered cycloalkyl or heterocyclyl ring,

14. A compound according to claim 13 where D represents -CR"RY_, 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 —CHp-.
16. A compound according to any one of claims 1 to 15 wherein R, represents an
optionally substituted aryl, optionally substituted alkyl or optionally substituted
25 heteracyclyl.

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



Representati ve data for conpounds of the invention

agai nst

RSV A2 are shown in Tables 4 and 5 where EC50

values lie in the ranges A < 0.25RM B: 0.25-1.0gM
C 1.0-5.0pM 10and D: >5.01.1.M Table 4: RSV A2
Antiviral Data for Conpounds of Table 2 Cpd No.
Activity Range Cpd No. Activi t_ézF_Qange 1-001 B 1-029 B

1-002 B 1-043 A 1-003 B 1-066
A 1-1%71 A
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1-005 D 1-069 B 1-006

A compound according to claim 17 wherein R; represents an optionally
substituted phenyl ring.

A compound according to any one of claims 1 to 15, wherein 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.

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

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

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, -
C(=Y)CH;5R; and —S(O)«Rs, where Rj is selected from hydrogen, Ci.42 alkyl,
Ca.12 alkenyl, Cy1» alkynyl, -(CH),Cs.7 cycloalkyl, -(CH2)nCs7 cycloalkenyl, -
(CHz)m aryl, -(CHg)m aI'YIC].u alkyl, -(CHz)m arle2_12 alkenyl, —(CHz)m arlez-
12 alkynyl and —(CHp),, heterocyclyl; and when R; is -CHzR3, or -C(=Y)R3, R3
may also be selected from —S-Rs and —O-Rs; m is 0-6; Ry is hydrogen or C.¢
alkyl; Rs is Cy.¢ alkyl, Cp6 alkenyl, Cos alkynyl, Cz 7 cycloalkyl, Cy4q
cycloalkenyl, benzyl, aryl or heterocyclyl; w is 0, 1 or 2, and the alkyl, alkenyl,
alkynyl, cycloalkyl, cycloatkenyl, aryl and heterocyclyl groups are optionally
substituted.

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

A compound according to any one of claims 1 to 21 where R is -CON(R4)R3,
wherein Ry is H, R3 is —(CHz)n, optionally substituted aryl or -(CHz)r, optionally
substituted heteroaryl and m is 0 to 2.

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

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

aryl group.

A compound according to any one of claims 1 to 21, wherein R; is ~CHaR3, -

C(=0)R3, -C(=0)N(R4)Rs or -SO;Rs; where

a. R3 is optionally substituted alkyl where the substituents are
independently selected from ~COOH, -SCH,CONHaryl, -NHSO»aryl,
heteroaryl and aryl, each optionally independently substituted with halo
or alkoxy; optionally substituted phenyl where the substituents are
independently selected from halo; optionally substituted 5- or 6-
membered heteroaryl where the 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
from heteroaryl;

b. R4is H;

C. Rs is cycloalkyl, heteroaralkyl, alkyl, - aratkyl, or

heteroaryl.



Activity Range Cpd No. Activity Range 1-025 C 1-109 C
Table 4: RSV A2 Antiviral Data for Conpounds of Table
1 Cpd No. Activity Range Cod No. Activity Range 1-019a
D 1-019b B 1-008a 0 1-008b C 1-006a D 1-006b A 1-029a

10

15

20

25

29.

30.

31.

-04 -

A compound according to any one of claims 1 to 21, wherein R, is -CH3R3, -
C(=0)R3, -C(=0)N(R4)R5 or -SO;R5; 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, Cl, Br, 5-CFz-3-
methyl-1-pyrazolyl; or 2-furylethen-1-yl;
b. R;is H;
c. Rs is 2-pheneth-1-yl, benzyl, cyclohexyl, 2-furylmethyl, methyl, 4-
methylbenzyl, or pyridyl.

A compound according to claim 27 wherein Rj is selected from phenyl, furyl,
thienyl, pyridyl, oxazolyl, thiazolyl, pyrazolyl, furazanyl, isoxazolyl,
isothiazolyl, 1,2,3-triazolyl, 1,3,4-triazolyl, 1,2,3-thiadiazolyl, 1,3,4-
thiadiazolyl, pyridazinyl, pyrimidinyl, benzo[b]furanyl, benzo[b]thiophenyl and
benzoisoxazolyl (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



D 1-029b B 1-031a D 1-031b B 1-036a D 1-036h A 1-043a
D 1-043b A 5 Method Q RSV Fusion Assay Sel ect ed
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 Single-stranded synghetic DNA

ol i gonucl eoti des encodi ng the portions of RSV A2 F 15

gl ycoprotein incorpefating optinal donsmand_w t hout .
DT o1 SR DEaR ot pr G Of R ARIRY ek wih he

gener at eglomyotvhieh itleglake/atailied oepresental 3,4, V\OOR AR BPREEd cykloalkyl ring

menbr ane;AnG iRtk dhlendbEREhBefEoE rigener at ed

essentia?ly accorglng to the nmethod described therein
and in Mrton et al. WD 2008/ 037011PCT/ A1J2007/ 001429
5 862- Sprompound abourdmag icomyes eficldms it om3 B othereint ¥ iob.
the RSV-F constructs was neasured in 293 cells
essentially according to the method _descrihed.in |
Nbr £én  ef* CAmPOwRscording ) gyip. I hereid Rs is a8 sptignalysybstituted

cel I s i nplginyl, X is O, A together with the atoms to which it is attached forms an
optionally substituted phenyl or optionally substituted pyridyl ring, B-C is —
10 CH,CHs-, D is -CH3- and R» is —C(O) optionally substituted aryl or -C(O)
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,

Formula fa

wherein:

25 Rjis selected from Cyjzalkyl, Ca.p» alkenyl, C;.52 alkynyl, -(CH2)oCs7
cycloalkyl, -(CH;),C4.7 cycloalkenyl, -(CHp), aryl, -(CHy), arylCy.12 alkyl,
(CHy), arylCy.y1o



5 well plates at approxi mately 80% confl uency were
transfected by adding plastnid DNA (2 ttg/well)
carrying the constructs of interest in CaPO4 sol ution
for 4 hours. After glycerol shock and wash, the
transfected cells were trypsinized and 1.5 x 104
cells/wel|l added to 96-well plages containing half-Iog
serial dilutions of the test conpound. Syncytitun

formati on_wa Luated by visual i ectio nd .
quantif i Bl Wﬁ@-lﬁ@%ﬂ%"ra&ﬁgﬁ@w Wf%&ﬁgm 0-6 and said
addi t i onalkfl, 2Redyl,lalkyhyiCestclchlkyk cy@éalkongl, 8yl andihetgrocyclyl groups
( Promega),falilane dutiduteacubati on for 4 hours at 37C.

The col oureorgelacpﬁo?l vvgs t hen stopped by addition of 25
1.11 , 10% SDS to each well and absorbance val ues read

at 540/ 6BQmrseletred fromyih ihdCEc €Y iRai €i=Y J3Rs, &R 4)R3, -

1037 RN UBeaBhesyLa, N et o
nal ysi s. h b VR hi2 (k) .-
?a? ﬁd:mﬂgg;ggm;éégﬂml’ ggﬁhmi‘irgl K% ad€cn iabfeﬁci%ﬁ{z)m arylC,.
t6(l';e 2|2i1t el 2ith ((@ﬁg)%ta%; ICR, ﬂltkggﬁ%ﬂd %sznls%%r% 1;-and when R; is
1% ght | ’y hﬁwﬁﬂggﬁgﬂﬁh%ﬁ%@ f?er?:“gﬁ fromyiep- b@gﬁ’ﬂ—ﬁ ; m is 0-6;
oral |y wRk s Hifdgenyéilsdikyl; & icOrgriigndarikeslj Clalkynyl, Cs;
control. ¢ Jl&aﬂyl,!@fvgfﬁﬁppﬁ)btlbl&wgf)’?om&[‘occyclyl; wis 0, 1 or 2, and the

post-trealnment in's anestheti zed ra b

i nt r anas &y i’l]§?4yll°lagfmlﬁlncwc¥4“(ygﬁ§‘fl femib W&a@@ﬁeﬁéﬂgbgm“ps
of RSV AZrepptiomily seistituledur days after virus

i-nocul ation, each cotton rat was sacrificed and their

1 ungs renoved and RSV titres deterni ged ﬁﬁépl ague )

assay. 2% MWEtisangepardeptiyselagted pmdd Sipd ARe TR GBe S e

nodel wamdpgmflaniyselegsdsionihadlogenabwatesikyl neltoxyyanCilewee alkoxy;
et al, 2004, Antimcrobial Agents and Chenot herapy.,
48:413). Briefly, eight week old femal e Balb/c 30 T ce .
ver e wei gregethes matbiheAtoneie VY*H?*?‘&H@F‘?@S&J%‘]H}SWWPF‘PF&I y substituted
aver ti nTMoanade fiagrpound or vehicle adm nistered orally

6 hours preinfection. Mce were inocul ated

intranasally with WD 2008/ 037011PCT/ A1J2007/ 001429 -

87 - appPdxiggather yith holomsty phish Ry aattadied famgan optionally
Thr ee dayisbsafuted hetétocydicirih@hving from,s 16 cing Auseandas
sacrificed and their lungs renoved and RSV titres

determ ned by plague assay. - 88 - THE CLAIMS |

2BEFI NI NGDTREEeseRyRNTYalgqt ligdingnarowof frapsonerto shreatpas dergth,

formula | or salt thereof Fornmula | wherein: Rl is

sel ect ed . - :

al kynyl , aﬁ({%@&%&@f lgéﬁka%%pgkg%?&@t% or diluent.
cycl oal kenyl, -(CH2)11 aryl, -(CH2) arYICl42 al kyl,

- ( dCsz é]:éaﬂhﬁﬁﬁﬁh eLiltﬂ:aladoh@Bl I yition a&&kﬂl)gldalﬁh‘d@fuhﬂfraﬂokmﬁsihg one or
and - . t er ocy.c A 5 . .
Akceny! . HorsffoRer RS o ford Vitafl K23 Cal oy Synagis
heterocyclyl 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), 125, where R3 is selected from hydrogen, Cl1 12
al kyl, C2-12 al kenyl, C2-12 al kynyl, -(CH2).C3_7

cycl oal kyl, -(CH2).1C4-7 cycl oal kenyl, -(CH2).1 aryl,
-(012) m ar Y1C142 al kyl, -(CH2) m aryl1C242 al kenyl
4CH2) .1 aryl1C2_12 al kynyl and -(CH2), heterocyclyl;
and when R2 is -CH2R3 or -C(=Y)123, R3



20 may al so be selected from-S-R5 and -0-R5; mis
0-6; R4 is hydrogen or C1_5 alkyl; R5 is Cl4 alkyl,
C2_ 5 al kenyl, C2_6 al kynyl, C34 cycloal kyl, C4_2
cycl oal kenyl, benzyl, aryl or heterocyclyl; wis 0, 1
or 2, and the al kyl, al kenyl, allcynyl, cycloal kyl,
cycl oal kenyl , aryl and heterocggl yl groups are
optionally substituted; 25 X and Y are
i ndependently sel ect fro , NR6, where R6 is
i ndefend&ist P2 mppapy ‘bfff"i“&m l(‘)fvlfrs?)l@ % ower al kyl ,
hydroxy and | ower al koxy; A together with the
atons to which it is attached, forns an optionally
substituted 5aromatic ring; B-Qitogether with the
atons to which they are atjfackedyforms an optionally
substituted heterocyclic rin from5 to 8 ring
atons; 10D represents a biva en?t ki ng group of from
one to three atons in | ength, and pr?ow ded that when A
together with the atons to which it is attached forns
an unsubstituted phenyl ring, podhfte®, Dis -CH2-, B-C
represents -CH2CH2-, and Rl is unsubstituted phenyl,
t herwhegin:s not H. 15 A conpound according to claiml
erein ri ng Ais an opti onal 'y substituted aryl or

het er oar ccogdi to.cl

wher ei n 1 &gﬁeg fr& pt ‘iﬂgﬂa a@(ﬁ’?yg’%ztliﬂlké'&%h gpénﬂé(a%’ I

ring A comi«mlﬂqd, -dCidolh ngclmaﬂcythl -6 ) 3ryMHEHeh nrytﬁmgalkvl -(CH)n
is an op @ﬂzlalkeﬁj}dbﬁiﬁ-ﬁ)%ﬁég B)é[ﬁyﬂyll ancp-RCHS)nﬂétér}écyclyl nis 0-6

TP X B St

1A conpougrbupcae optionglly substitaieds 2 wherein ring Ais an
optionally substituted phenyl. A conmpound according to

cIa|m3vvhere|nrin Alis opt i II_%%@W R
pyri dyl e el eﬂ?@é’é‘ﬁ%&%ﬁ ggg%’r bé(nsr?%o'%ﬁs - (RoRs, -
cl ai ms 1 (Y CHANER AR -B=F)CHfiRa siedh+8(Q). R, whire Ry is selected from
0K G 0@Renol & o918, 8l C; 12%9(yny18 (CHORUDAYRbalkyl, -

according to claim/

N AR AT L Y
group is lmmngm alOHg)suwyi€%.i- talktyeyl anil t-Cle) ghoerpeysbil;eod @dien R, is
from hal oc nglgwgfco ounglg %Mbege?é@?erdf@n{(@(Iﬁs alﬁp—%‘l@s m is 0-6;

or benzyl
B-C repr &ésrﬁygm-g@ﬂ’(@@al Yi CBSAS %bﬁé@dn@%@ﬁ}ﬂdph@ﬁ%ﬂyp Caa
any one eofcledligilg s kytloalRenyh deezyDaryd pr eseradysly voisWal en?, and the

40' nk sel gl&?yfa QIkL,ﬁ}q rgdkﬁge ch]oalkﬁ ngclogfﬁ%ni'yhi a{/y_({gat}dé(ie%r(()?&ryi groups

-Cel e
(..1CeRr ¢ opiimlmsu‘@rwqd CRIIIRv-, and
C( =X)-CRI Il Rrv- wherein each e and Riv are

I ndepend %zgrlde §r%|ir?cﬁe{3&%elflt[3psme@t¥g (T S VAN zﬂﬂll\ﬂ%?\ghere Rgis
independently selected from hydrogen, lower alkyl, hydroxyl and lower alkoxy;



15hydroxyl, Ci1.42 al kyl, C2-12 al kenyl, C242al kynyl,
-(CH2) "C34 cycloal kyl, - (CH2)4_2 cycl oal kenyl

-(CH2) aryl, -(CH2)1liarYlCl 12 al kyl, -(CH2)11
arylC2-12 al kenyl, -(CH2)arylC2.12 al kynyl, and
-(CH2)n heterocyclyl, or Rmand Rrv together with the
atomto which they are attachegdgrepresent a 3 to 8
nmenbered cycl oal kyl or heterocyclic ring; nis 0-6 and

said al kyl, al ken 20cy
Syl oal keIt S APPSRy b Y et gp goionally substived
opt i onal hpmstibsbg:;t uted; Rv is selected fromO, -CH2R3,

Y) 123, C( =Y)012. 3, -C(=Y)N(R4)R3, -

Q(=Y)
s 56l oo PUCEFGH WA Foyith T piatid fomy g Ry paly

€242 al kyubglituted bSeRrE3ic Fing hatinmfrém|S, to 8 ridg OHR) gnX4, 2
cycl oal kenyl, -(CH2)m aryl, (C}E)ln ar Y1Cl-12 ail cyl,
-(CH2) m ar Y1C2- al ken 1C2 12 al kynyl
and - CHP)%’W?P@@&&W%?{W%% fqné nedo thrpq Spms mﬁ?ngth’

- Y)R3 R3 nay al so be selected from-S-R5 and
-0-R5; n]r{ the Qlagufaéﬁilrﬁ ofa F’M&%Qﬂ&l@ R thetlealinédl YRSV Rectisns.
Cl 6 al ky eny C2-6 al kynyl, C3_7
1®ycl oal kyl, C4_7 cycloal kyl, benzyl, aryl or

het goocy Ulsy dccondinigdo Olaimd 38)wh@‘¢inah\€dntdi®nﬁiﬁaful¢y¢r comprises one or
al kenyl e KSERYIGan i
heterocyg@h%%g%%ﬁ%§%§%§£§g¥?gﬁgMﬁ§Q§ﬁbst|tuted SY%E%
-91 - X and Y independently selected fromO, S and

NR6 40whelee Reoiding to diajne BRlentldiyn Fdbethe achtfem ol hydaniRey.,
J-ower alkyl, hydroxy, and |ower alkoxy. 11. A conpound
according to claim10 wherein the bivalent linking D
group 5Stogether with the atons to which it is attached
froma 6 nenbered non-aronmatic heterocyclic ring. 12.
A conpound according to claim 11 where D represents
-CRIlIIRiv-, -0-,- S, or -C(=X)-, wherein e, WT and X
are as defined in claim9. 10 13. A compound accordi ng
to any one of clains 1 to 9 where D represents -
CRfille-, wherein at | east one of e and | e represents
hydrogen and the ot her may be sel ected from hal ogen,
hydroxyl, optionally substituted C1_12 al kyl, and
optionally substituted aryl; e and | e are the sane and
represent Cl_3 alkyl; or 15e and |l e together with the
atomto which they are attached represent a 3, 4, 5, 6
or 7 menbered cycloallcyl or heterocyclyl ring. 14. A
conpound according to claim 13 where D represents
-Cele-, wherein e and | e both represent H or CH3. 20
15. A compound according to any one of clainms 1 to 9
wherein D represents -CH2-. 16. A conpound accordi ng
to any one of clainms 1 to 15 wherein Rl represents an
optionally substituted aryl, optionally substituted

al kyl or optionally substituted 25heterocyclyl. 17. A
conmpound according to claim 16 wherein R represents
an optionally substituted phenyl, optionally
substituted thienyl, optionally substituted pyrrolyl

or optionally substituted pyridyl. - 92 - A conpound
according to claim 17 wherein Rl represents an
optionally substituted phenyl ring.



A conpound according to any one of clains 1 to 15,
wherein Rl is optionally substituted phenyl where the
substituents are each i ndependently sel ected from
hal o, hydroxy or al koxy; cycl oal kyl; or optionally
substituted pyridyl or an N oxide thereof where the
substituents are each independg Ptly sel ected from
hal 0. A conmpound accordlng to claim 19, wherein Rl is

opti nal |y sub ted nyl th ubst.i t uent s

P e Dacn A saippirntor A Seaars St i B B h ity RSV
or nethon#ﬁxmmmer cycl oal kyl; or optionally

substituted pyridyl or an N-oxi de thereof where the
substituents are e i.ndependent | y. sel cted from

chi oo A CERBUBH S ER SO BP0 SeTE or ol af m 20,

wherein R1 is phenyl, 4- chlorophenyl

4- nethoxyphenyl,o4 hydroxyphenyl 5- ehloro 2- pyr|dyl

4-pyridyl or [

to any one of

fromO, -CH2R
- C(=Y) CH2N( R4) » :
R3 is selected from hydrogen, Cl-12 al kyl, C2 12
al kenyl , C2-12 al kYrl Y1, -(CH2).C327 cycIoaIkyI

-(CH2).4_7 cycl qal kenyl, - (CH2). aryhk, (CHQ)m
arY1Cl- 12 al k & tNarY1C2,12 al-keh

arY1C2- 12 alkylyl Tandf>ycH2) m het dy o

R2 is -CH2R3, or = R3 may also_X

from-S-R5 and - 59mis 0-6; R i Pognor Cl-6

25alkyl; R3 is CL.6 alkyl, C2 6 al kenyl, C24 al kynyl,
C3_7 cycloal kyl, 34 7 cycloalkenyl, benizyl , aryl or
heterocyclyl ; {wi § 1 or 2, and tlife) |, al kenyl,
al l cynyl, cycl©a cloal | cenyl ;” & s
het erocycl yl I a optionally sub? uted. 30
23. A conpound acfording to any one of @l ains 1 to 21
where R2 is -CH2pR3, wherein R3 is -(Cg-12)/6
optionally su ed aryl or -(

substituted h | and mis O =93 - A
compound accor di Yy oné of cl ai 1 where
12.2 is - C(=Y) NHMHBor - C(=Y) CH2 ,vmmewl%
is -(CHQ)n1opt|d%aIIy substituted aryl®or -(CH2)m

optional Iy sub t fit ut ed heterocyclyl m s Oto 3, Yis
0 and R4 is H Y 0] cording to
any one of cla
wherein R4 is H, ®substi t ut ed
aryl or -(CH2)meoptionally substitutedeheteroaryl and
mis 0 to 2. A cenpound according to ampy one of clains

1 to 21 where AR s\ - C( WRS\mae w§00r8 1(3
IS -(CH2) m optionsg substi tuted a onal |y
substituted het 'yh./4dnd mis 0 to }ngkpouﬁd
according to claym 26 wherein Y is O, Is 0 and 1(3
is an optional |y substituted 5 or 6 nefber ed
nonocyclic heter cycle an optionall ubstituted 9 or
10 menbered bfcyclii® heterocycle or faf ’bionally
substituted aryl coppound adc g ho any
one of clains 1 1, erein R2 is -

20C(=0)R3, -C(=QyN(R4)R5 or -S02R5; whé€re a. R3 is
optionally substituted al kyl where the substituents
are i ndependently selected from-COOH, -SCH2CONHaryl,

- NHSO2aryl, heteroaryl and aryl, each optionally

i ndependently substituted with hal o or al koxy;
optionally substituted phenyl where the substituents
are 25i ndependently selected from hal o; optionally
substituted 5- or 6- nenbered heteroaryl where the
substituents are independently selected from hal o,

al kyl, hal oal kyl, cycloal kyl, aryl, heteroaryl oxy, and
het eroaryl optionally substituted with al kyl or
hanaIkyI or optlonally substltuted al kenyl where the

=g g = . o T | I T . Y Y



5substituents are independently selected from - COOH

- SCH2CONH- 3, 4- di net hoxyphenyl, - NHS02-4-fl uorophenyl,
pyri dyl oxy, benzi soxazolyl, pyridyl, furyl,

4-fl uorophenyl, or 4-nethoxyphenyl; optionally
substituted phenyl where the substituents are

i ndependent |y selected from nmethoxy, F and O ;
optionally substituted thiazolyl, pyridyl, furyl,

t hi enyl, isoxazolyl, |soth|azolyl 1,2, 3-
10thiadiazo|y|, or pyrazolyl where the substituents
are independently selected from pyridyl oxy,

cycl opropyl, M, henyl, thienyl pyridyl, F, d,

Br, 5-CF3-3- h -I yrazolyl yl et hen-1-y1;
b. RA. is H 2-phepet h- 1 zy

cycl ohexyl, hnethyl nethyl Ibenzyl
or pyridyl. ~@ conpound accordlng t Taim 27
wherein R3 is sélected from phenyl, fyryl, thienyl,
pyridyl, oxazol¥l, thiazolyl, pyra furazanyl,

isoxazolyl,[‘Sot zolyl, 1,2, 3 tr
1,3,4-triazoly 3[ hladlazolyl
20t hi adi aw yl , r°i dazyayl, pyrim d| n
benzo[ b] f ur anylef benzo[b]thlophenyl
benzoi soxazolyl ¢all of which may be @ptionally
substi t ut ed). i
R2 is -COR3, wasef{img Ais an opt
phenyl or an opt $J yrjely
- 25CRIIIRIV-, RBiscselected from ph , fﬁ#yl,

t hi enyl pyr|dyl oxazol yl, thiazolyl,,pyrazolyl,
furazanyl i sQ a;ol |, isothiazolyl ,@ﬁg-triazolyl,

1,3,4-triazo|1§ 3 t hi adi azol yl N
<n|da2hnyl pyri @n€[>

1, 3, 4-t hi adi azol
benzol[ b] f uranyl , i

benzoi soxazolyl all of which may be @ptionally - 95

d RIl and RP" are bsth H or CH3, or

per Wi th the atop *M@ich they are

- substituted) ap
Rill and Riv §s
attached reprbs @ A4, 5 or 6-memgerdiicycl oal I ¢yl
ring or a synneu§®,= & menber ed het-ij' c ing. 5
32. A conpound acgordi ng® o any one of fcl ai nms 1 to 31,
wherein Xis 0. 38. A conpound according to claim1
wherein RL is an tionally substit henyI Xis
0, A together t i Dhe atons to whi ttached
fornms an optiona tituted phenyl st yonall y
substituted pyri °rifig, B-Cis - 10 , Dis
-CH2- and R2 is ¢C(0) optionally substaituted aryl or
-C(0) optionall. substitited heterocyclyyl. 34. A
Fpg to one of cl ai' fo 33,
j yiiring. 15 35.

A conpound acc'o ogny dne of cI @ b—@g 33,
wherein ring A an unsubstituted pyr|oyl ring. 36. A
phar maceut i cal ®conposition conprising q}conpound of
formula [a or safft 20t hereof

O A> N,GH,, »
¢ EF



Forrmul a la wherein: 25R1 is selected from G _nal kyl,
C2_12 al kenyl, C2.12 al kynyl, -(CH2)11C3-7 cycl oal kyl,
-(CH2) . 4.7 cycl oal kenyl, -(CH2)11 aryl, -(CH2).
arylCl 12 al kyl, (CH2)11 arylC2-12 - 96 - al kenyl,
-(CH2) 11aryl1C2_12 allcynyl, and -(CH2)" heterocyclyl;
nis 0-6 and said alkyl, alkenyl;_allcynyl,

cycl oal kyl, cycl oal kenyl, aryl and heterocyclyl groups
are optionally substituted; 512.2¢i s selected fromH,
0, -CH2R3, C(=Y)RS3, -O(:Y)ORB N(R4) R3, -

C(=Y) CH2 S, - C(=Y) CH2SR3 an4 Rb, where R3 is
sel ect ed Ay g~pgen, » C112 al ky G al kenyl ,
C2_12 al kynYfyd- (¥ 12).C3.7 cycloafFkyl, - (CH2).C44
cycl oal kenyly - (C112). aryl, -(CHZ)m arylCl-12 al kyl,
-(cH2). arYfc2- 12 alkenyl, -(CH2fm arylC2_ 12 al kynyl
and -(CH2 het erocycl yl ; and i s 10-CH2R3, or

-C(=Y) R y al so be sel ect&d {_ B R5 4nd
-0-125; nfi g ¢ SR4_i s hydrogen €1.% 8tkyl: RS is
C1_6 al kyl A\ AIREnyl, C2-6 al kyhyl, C3-7

cycl oal kyl ,eC427 cycl oal kenyl , benzgl, aryl or
heterocyclyle wis 0, 1 or 2, an ~ghkyl , al kenyl,

al | cynyl , FEY1 , cycl oal kenid Md )
het er ocycliy upgsydt e optionally treuted; 15 X
in n

and Y are ftly selected frgm0, S and NRG,
where R5 is iydependent!ly sel ected from hydrogen,

| oner al kyl, ®hydroxy and | ower al k@xy: A
together withjthe atons to whic t attached, forns
an optiona ubski t uted 20aro 1 B4 Y -C’

toget her w thns td which t Sar e ached,
forns an opti Ply stibstituted hetérocyclic ring
having from 5¢to 8 ring atons; and D represents a
bi val ent |inkigng group of fromo ft>hr ee atoms in

| ength, an ast ,@ phar mac K| y~accept abl e

adj uvant j Mo uent. 37.A @%@qﬁ%cal

conposition a gdi @to claim 36 fufther caénprising
re

one or 30no tiwviral actives, sétected from
Virazol e, Resffi Gam and Synagis. - 97 R
conpound of fornfil a_la of salt ther§d]
wherein: 5 “’aj

8. Use of a

Y Edrmila la
ive!

Cl




123 is selected fromCl_12 al kyl, C2-12 al kenyl,

C2. 12al kynyl, -(CH2)6C31 cycloallcyl, -(CH2)C4 7
cycloal kyl, -(CH2)1 aryl, -(CF12)n aryl G _12 al kyl,
-(CH2)n aryl C2-12 al kenyl, -(0-12)"aryl1C242 al kynyl,
and -(CH2)11 heterocyclyl; nis 0-6 and said al kyl,

al kenyl, allcynyl, cycloal kyl, gycl oal kenyl, aryl and
heterocycl yl 3.0groups are optionally substituted; R2
is selected frgmH, 0, -CHR3, -C(=Y) - C(=Y) OR3,
-C(=Y)N(R4) R3, - C(=Y)CH2ZN(R4) R3, -(C(=
-S(0)R5, where s sel ected from Ifydtgye
al kyl, C2_1 ,C2_12s al kynyl NPk @x ?
cycl oal kyl , CA27 cycl oal KeswA ). aryl,
-(A-12)maryl@@-12 al kyl, -(Cl-12)maeYl C2- 12

al kenyl, -(CH2) m.agyy1C242 al kynyl anske. (CH2) m
heterocyclyl; a when R2 is - CH2R3, -C(=Y)R3, R3

may al so be sel %d from-S-R5 and - : mis 0-6;
R4 is hydrog W al kyt; R5 i ﬁl@?ﬁ, c24
al kenyl , C2. yI¥, C3_7 cycloa N-EA
cycl oal kenyl nzyl, aryl or heterocyclyl; wis 0, 1
or 2, and the goOal kyl, al kenyl, al kyngl, cycl oal kyl,

s NS are

cycl oal keny

optional |y Sebsfi yted; X and Y ar adee dently
sel ect ed fronwgav d NR, ®here 126 | Qﬂ e dently
sel ected from iydr og | ower al kyl, Bytroxyland

| ower al koxy; - 98 - together wth?the atons to
which it is attached, fornms an optiona

y substituted

aromatic ri N B- C t oget he { tons to
whi ch t hey , forms an o S
S5substituted h cyclic rifng having 5to 8 fing
atons; and D rep ents a bival ent |inki group of

fromone to three &ons in length, in the nuf acture
of a nedi canment ¢f or the treatnent of V i nfections.

10 39. Use kgg claim 38 :ggﬁzjf
nmedi canent f N4J:;mises one or viral
actives sel ect om Virazdl e, Respi nd Synagi’s.
40. Use accordin o claim38 or claim for the
treatnent of human®RSV. 15 - 99 - 41. A%conpound of
formula la as defined in claim38 for Use in_{Feating

a RSV i nf eg eo1y t he
N

Qﬁoﬁ@npound sel @
group consiefiay

cl cl
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