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- 1 - POLYCYCLI C AGENTS FOR THE TREATMENT OF

RESPI RATORY SYNCYTI AL VI RUS | NFECTI ONS 5Fi el d of the

i nventi on The present invention relates to antiviral
conpounds, nethods for their preparation and

conposi tions cont ai ni ng theni]neand use at the conpounds
and conposition in the treatnent of viral infections.
In particular, the invention relates to the use of
conpounds of formula | for tr j ory
syncy PPANCYCLis AGENI S |%TH& M@%ﬁ ﬁh ﬁﬁ?ﬁ?hfﬁ’t
Respiratory syncytMNFYTMLJYRURIVELIIQNR | eading cause
of lower respiratory tract infection in adults and in
young children. In the western world approximately all
e d S IWQ Y&, been infected by the age of two. In nost

Igg BTCF?E i 1yn iop lragtgsc fd &%@uzw coln SiHay, Iﬁé}hﬁﬁ 57 (ke p;e"}.)a#bﬂﬁﬁ fand

PREBRTAREBITE S ABY BT a?if*s&%m%m Fanm oE?Ot"hﬂ ppQleaiment

of ied infasfions e J8PArtisWAT e HYFRIOR LSS t8rt PHEGHEAT o form

iirfoy tirearafinent of rdspisgsory syicydal ivisvs igfecliRiat h. | nf ant s vvho

have been born prenaturely or have a pre-existing |ung

@aa@aﬁ,gdaﬁe a, high risk of severe infection and

‘R% AL L QAL vifd aE’ﬁfﬁjOis kit 184 dvngSoA Rt il @er Yésbit@tofyREA) infetion
%L\j]té Oﬁ%ullﬂ c@[w'v%{ MD@? :'\]».\%gt@lln' \55“&9%’ r%i&ay%n&hﬁ}?ﬁlave

Ib%'?ﬂ ‘P‘Te%tg lP—Va 5 Pi E%E’ ow r| an ‘LMSO%%Y ddsc fifhor

Rppesvispiraiens illRs\widh Smmﬁ%fe%%‘f i thab.p 8°ﬁ§§‘}°{5f’°‘ﬁR§%}3""°"e‘

issveer infertive witifthe visusPeayrewitiin Gronefuelifls o5 poguenia phis iy yesult

RiRsspRANiaiidAer ddatbhilnfaith e/hé bavielbperFamapymotuiealy efduye Opffepising

e Ofe athlih RSB RV infEctig BntBconiplitaidas. vi r uses 25
such as bovi ne RSV (BRSV) ovi ne RSV (ORSV) and nuri-he

% yroal & VI r v1 s fﬁoygfe%l b2f BP iy orgg}eﬁ/ﬁ%zeg'@% e¥, which
SRIRES PR 2178 Y aPnelﬂr{m L Y8 ilies
WRnEss Enthsi men- F?@W@geﬂ?ﬁa?"q osg ﬂ’?‘??@é 5 o %" ‘L
e ot o Eise RSt hap oI ROLRSY o
tHRS \Qan o membeadfithe Endeweiistgeduabiothe sutEtmily P reumovirinae within
GREF AGlyerdr Skyxosiriine | Oier merhbend of thePediopeireogrnas fichge o/irases
cé[lcmrt%vﬁk k@@p SQﬂ)noﬁﬁEeRS’??ORSV? htemafnd pncifonia virus (MPV)
e S(’)?l Cslt gt‘ﬁgrc oH e s g?;le BLVHE}I?% agsratlﬁcgudgg thte %@nﬁ‘lﬁmﬁzhﬂgfwr us
A e T A T
d@fMPﬂe‘-lﬂéFé’l% of infected cells with, for exanple, their
nei ghbours, can also result in the formation of fused
ITH la8diteH0h @Rt @neind featuds deseeibal 2bove Family clraricteristivsd neladees lipid
ThAGetbpd Sdo%nﬂfg%@%? mote BRLRMEd sheridieopsigerabiooieeassociated with
gch%l ofChnd Uk §f e hGRH. eEWs%gnéﬂﬂeHﬁ WirdRire @ 260esd B adlich
Fsh? grﬁiﬁral\ggp? 563 \\r)fhre}ﬁ%glexrﬂh}an fC{HPI’?dst J:enl tF}ﬂSoﬁ; @ﬁﬁfe‘a{edtcgﬁs with,

clRePaEples thait pRghbpyrs.<2p P'é%ges‘g ’F‘Jg‘? Brmgiopetira B m“‘““g?;_‘,zm cells
Vitriowh assHiicsticin sasteheasere Thgs fiasion process is beheved to be oprotein
mediated and is a feature shared with diverse enveloped viruses in other taxonomic

groups. In the case of the Paramyxoviridae viruses of all genera characteristically express
a fusion glycoprotein (F) which mediates membrane fusion
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- 2 - The only drug currently approved for the
treatnment of severe RSV is the antiviral nedication,
Virazol e, also known as Ribavirin. This agent has a
broad spectrumantiviral with virustatic effects, and
acts by inhibiting RSV replication. It also inproves
arterial blood oxygenation. Udf-ortunately, the agent
toxic so that adm nistration of the agent is 5
confined to a hospital setting. Its admnistration is
f Ot hety dogpéireatedpiryveadhornibedrebiochiobl ewerm RSV iigtthe antiviral
PhRAREHINA N iRfdh; @6 kivvaasaiBavHiS t Biié si@ndHASa BEAA bpecfium antiviral

ORI vituStafid BirdtsS End & by IedldidiRogs wlepigfibal 1t ﬁgvlﬁ{p&%es arterial

afbfcfé‘d‘ 2 elﬂ%aggﬁ%gagtﬁi Apd! ? ﬂs tq?)Ilc %d&(a‘%‘ ! &rﬁmg tf T o%the aﬁcnt is
(BP*H“w&ﬂ regfon, i, Brterespmp e i

c &pttomoy, etpist mpceﬂwal RIPRFES wh@:r migistgripgethe agrabip qréerftfp Fnigise the
allikelinnad pirertaig @dverfegffeethe Thoagendus apwnben pf §ASksse effects including
i Bfidzieh ideteriordtionlsfhespiratbryafpection (aroachisspasm).t The Bffichdyt of @/agent
Pub femBmed BstBrsia R thad tHeRIS a 2] ekl ADHlinanem¥e agent for the

Oyegﬁlg%%fhgvl%a[MWers Squi b Conpany), the contents of
whi ch are I ncorporated by cross reference, describe a

i s

rrb ff t ot
Bbe, AF | 58y . APUPEy ﬁnfﬁ'ﬁb'hg e oRyhef iy gnpications
bm@;faam a0 AR stoh M S ComeP g which

c erepioentpisatbhby ngpsareferance.adeseribei aviumpenefadifierent R@¢s of cerhpounds

f ovhigh| exhib3 Zanti BB VR4ctiRey Tin dicer duseripgibs of eherbackpesund fartp aMercbver,

Sl&ﬁgé apRIRbGRE bl BinPEURS Ehaviigdadomdl 2a,c£Lw%J agah3t MEM 8f the
derdyatives for uses other than treating RSV. US Patent

3,507,863 descri bes a nunber of paycyclic conpounds

that have anti-infla tory and anti-cofivul sive

activity. These conp@unds havN‘Pre
structure R N

Rq N N/
\>/\N
Rg N\ / r
Re Ra D\\E/B

There are also a number of patent specifications that disclose imidazo-[2,1-a}-isoindole
derivatives for uses other than treating RSV. US Patent 3,507,863 describes a number of
polycyclic compounds that have anti-inflammatory and anti-convulsive activity. These

compounds have the following general structure
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- 3 - where Ais -NH, -0- or-S, and nis 1-3. us
Patent 3,770,766 descri bes polycyclic conmpounds that
have antidepressant activity, 5 and have the foll ow ng
general structure HO where R3 is selected fromvarious
aromati c substituents. 10 US Patent 4,058,529 discloses
anti-inflammatory and anti-cohvul sive activity

pol ycycli ¢ conpounds of the general formula A, and

i ncl udes conpounds of the fornula B where R2 is

hydr ogen or | ower al kyl R (including am no
substituted groups) and - 3. CH 482,697 (G af)
di scl oses a nunber of coWpaunds,of the general formula
B above, where R2 is -
al kyl, and internedia R2jis -CO 20 CHR-NEI 2,
-CO CHR- OH or hydroge i
3,590,043 (Graf) rel atheg
where R is -COCHR-NR R'. InYhis docunent nis 1 to

where A is ~NH-, -O- or —S-, and n is 1-3.

US Patent 3,770,766 describes polycyclic compounds that have antidepressant activity,
and have the following general structure

/”j

Ra
HO

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

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

R
Ry Tz l!l
A N
1 N /(CHZ}n
QC N——B
o]
Formula A : Formula B

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



10

15

20

25

30

-4- 3, Ris Hor lower alkyl, R and R' may be | ower
al kyl or benzyl or together forma piperidinyl or
nor phol i nyl ring. The Gaf conpounds may have
anti-inflammuatory uses. WO 021066479 (Banyu
Phar maceutical) lists sone conpounds of the general
formula B, 5where 142 is | owér al kyl, -CO C2H5 and
selected other noieties. It also appears to suggest a
conpound of fornmula B where the fused phenyl ring has
badahistepl laeacllikpd, RN apd/RT gyt bedmaterRIKyil sr remed pi togétherifgrmat
Th@a;ﬁdlm ot hephalinkt @fg. tThe Geaf compaintcimayIBacve alitbdiflanma®ry uses.
e corrpounds are for use in the treat ment of hi gh

%fﬁ% v&ﬂ%rrﬁéc@ﬁlﬁ:‘é ﬁsts IQrﬁﬁ'o &f ggrlc cﬁ’ﬁigﬁ B,
V\H %:r_él DisId lqwey 2 kg 3C 5§n Ss%%t do r 018t|;es SO &)pears to SUggcst
ﬁcwmﬁyﬁ R %H‘?ﬁ'[e th fussg p f@;’ g ?ces w:t%yndyl and

aBp sinectiuyil. ot ismot cleur 1oethe gy of tessrompeuridg hﬂ\rewem%‘r 2
924 faiAds)aretios nde s hs treatmem vfhigh blpod prefsRyedind Hmbétesdol e and
i mdazo-[2,1-a]isoindol e derivatives for 15 use in

a@tﬂ 1\/('.)3"83/'35 Hi?gbsfééﬂﬁﬂ‘hﬁamﬁﬁ&ty'c&'ﬂb&de of BE gétefl formilB B, where n
1 % %I} reI)_leun le %kﬁet t@ﬁg ffer ences
%} § Vi ruspe | Sease Beb are

assom at ed vvlth and t he res ective npdes of acti
t frenadias retsste aPRISARBUIRI S 10BRE s(@lse ises damilh megire P 37 %6207)

ddisclpseb eariaue wparaleel2. 3efl -itoindols tand dmisdaeo- el -dvisaipfiofeedqrivptives for
ChseCh akikiydl nggdivaperns, fGitic@aripdytl usgriouhs tranges pefcAIScand HIV.
dirRGE OSE $raRRATIRR R cIVBEHEnRHI® @R B vafuses, #l@ dikddses theyAare
nHﬂJQ tecptmgoéigrm@}e% &l §ecln9§c§ o(f‘ ARG B e Uisclob@l @AP6Bnds. The

h% <l 16%@ geneta l}%{ dFSC & nﬁ? tgoq%na 5 hlﬁe ctuaél\&ﬁr’or\@\ﬁgﬁ)%% Ri C}s C1-Cq alkyl
EP B tiCe 175 BSOs P Bheitisaly Sissloses 6omBandT RAGTe B GOGHs or -
SGHrary of the Invention The invention relates to the

di scovery that certain compownds exhibit favourable
anti-RSV activity by |n\ ﬁf the RSV virus's
essential fusion processy

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

Summary of the invention
The invention relates to the discovery that certain compounds exhibit favourable anti-RSV
activity by inhibition of the RSV virus’s essential fusion processes.

This invention provides for the use of a compound of formula I



This invention provides for the use of a conpound of
formutal - 5- H2 AIJN Formula | 5and
pharmaceutically acceptable salts or derivatives
thereof, in the manufacture of a nedicanment for the
treatment of respiratory syncytissl virus (RSV)
infections, wherein Rl is selected from Cl112 al kyl,
C2.12 al kenyl, C2.12 alkYrtYl, -(al2).C3-7 cycloal kyl,
-(CH2).C4_7 cycl oal kenyl, -(CH2). ﬁﬁyl, -(CH2).

al Y1C142 al kyl , -(CHQ%)ary1C2-&2 a
aryl C2.12 al kynyl, and --(CH2).\h

enyl, - 10(CH2).
ero yclyl; nis 0-6

and said al kyl, alkenyl, a ~cycl pal kyl ,
cycl oal kenyl, aryl and hetier oflycl y¥,.gfoups are

optionally substituted, i siisel

ted from-CH2R3,

-Q(Y)R3, -C(Y)OR3, -C(Y)N(RA) R3¢ C(Y)CHZN( R4) R3,
-C(Y)CH2SR3 and -S(0)R5, where R3% s selected from
hydrogen, GCi-12 al kyl, C2-12 Fonnulal
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and pharmaceutically acceptable salis or derivatives thereof, in the manufacture of a
medicament for the treatment of respiratory syncytial virus (RSV) infections, wherein

Ry is selected from Cyy; alkyl, Cyq; alkenyl, Ca.pp alkynyl, -(CH)nCsz cycloalkyl,
-(CH1)sCa-7 cycloalkenyl, (CHy), aryl, (CHa), ary!Cy.; alkyl, (CHy)n arylCy.i; alkenyl, -
(CHy)n arylCa.py alkynyl, and {(CH,), heterocyclyl; n is 0-6 and said alkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, aryl and heterocyclyl groups are optionally substituted;

Rz is selected from -CH3R3;, -C(Y)Rs, -C(Y)OR;, -C(Y)N(R4)Rj3, -C(Y)CH2N(RR;,
-C(Y)CH,SR; and -8(O)wRs, where R; is selected from hydrogen, Cy.13 ‘alkyl, Caaz2
alkenyl, Cy. 2 alkynyl, (CH2}nCs.7 cycloalkyl, -(CH2)mCs.7 cycloalkenyl, -(CHa)m aryl, -
(CHz)n arylCy.iz alkyl, (CHa) arylCy.i; alkenyl, (CHy)y arylCy.iz alkynyl and (CHap)w
heterocyclyl; and when R; is -CH3R;, or -C(Y)R;3_ R; is further selected from -S-R; and -
O-Rs; m is 0-6; Ry is hydrogen or Cy¢ alkyl; Rsis Cy. alkyl, Cy. alkenyl, C,¢ alkynyl, Cs.
7 cycloalkyl, Cy7 cycloalkenyl, benzyl, aryl or heterocyclyl; wis 0, 1 or 2; and the alkyl,
alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aryl and heterocyclyl groups are optionally
substituted;

X and Y are independently selected from O, S and NRs where R¢ is independently
selected from hydrogen, lower alkyl, hydroxy and lower alkoxy;

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

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

The invention also provides for the use of compounds of formula I, and pharmaceutically
acceptable salts and derivatives thereof, in the treatment of RSV infections by the
inhibition of the virus's fusion processes.
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15 al kenyl, C242 al kynyl, -(CH2)", C3_7 cycl oal kyl ,
-(042)",C4.7 cycl oal kenyl, -(C12)", aryl, - (CH2),,,
aryl Cl A2 al kyl, -(CH2),11 arylC242 al kenyl, -(Cl12)",
ary1C242 al kynyl and -(Cl-12)m heterocyclyl; and when
R2 is -CH21t 3, or -C(Y)R3, R% Is further selected from
-S-Rs and - 0-125; inis 0-67"R4 is hydrogen or G _6
alkyl; R5 is Cl.6 alkyl, C2.6 al kenyl, C2-6 aI kynyl C3
7 cycloalkyl .7 cycloalkenyl benzyl ary

b e iroyentisiny alsoypfogidgs movely compeinds t fik faTY2 | 126151F k&) and
ghlepmyduticdlyclcoplaklel derieaivésabdredny| , aryl and

het erocycl yl groups are optionally substituted; X and Y

Ihelort G BEALRAL Emssdlﬁsﬁtﬁd f ron:p 0OI S and ANR whe:r aﬁ |R6
$ & & matic
%ﬁ@—dﬂs& N L i e
te\‘?\?{‘f?" 1 TS PR o an |on
substituted aromatlcrlng BCto ether with the
ahored bereintthe term syl refers de arlocyelis ﬁ@ﬂdﬁtemsw ishafpyegtic rings or
Sitlgsyitemy. ethe3Bdredtierpgy may be mong drdi-cydiciringsygemso The aromptic
a‘h@m}:r nﬁ@ Bydtéive hirk | gefiersllySenjposad 6feS té A0 datven uemsofExamples of
ou poriamR but aRdnphaniRacw ighalyly bRRGER! Adpheryl,

gﬁ thereof, in the treatnent of RSV
in 2‘%:%“311 c16;‘1‘e]|n|b|t|on of the virus's fusion

rocesses. - - The i nventl on als OVI de oV,
de?fﬁ’@%ﬁy] ﬂmf“B? nifhade phenyd, Pafg‘é‘?‘ =so Y Féﬂ)fq fﬁlorenyl or

phndwaramdut i cal | y acceptabl e derivatives thereof.
Description of Preferred Enbodi nents 5 As used herein

tHR & MeterdcONRE bE 'heleffc@IH" bOURE Yerelr #2GSs BImdriory bicyclic rings
S&f%ﬁlg Eiste%ﬁq.hﬁ'i&m& bfie (HARE RGMEbEs SIS Rm N Hghd O. The rings

r(%{'ﬁi sys&gms L%angaolw&aﬁdehl[e{g%rc%ﬁ;ox lat,og{s 1F %&cﬁﬁ@% Qﬁmie{eﬁ)atom(s) and

L A AR, o emaié% B XA
s\psaudpasomatise refesriata Bng Filg y;h g& nlc;ﬁ-)|s|\‘6lc’d}(.)Iaromatui3 { iwhich is
rstabijized by emmns Fhdelenabzation of electrons and behaves in a similar manner to
aromatic rings. Aromatic includes pseudoaromatic ring systems, such as furyl, thienyl and

pyrrolyl rings.

Examples of 5-membered monocyclic heterocycles include furyl, thienyl, pyrrolyl, H-
pyrrolyl, pyrrolinyl, pyrrolidinyl, oxazolyl, oxadiazolyl, (including 1,2,3 and 1,2.4
oxadiazolyls) thiazolyl, isoxazolyl, furazanyl, isothiazolyl, pyrazolyl, pyrazolinyl,
pyrazolidinyl, imidazolyl, imidazolinyl, triazolyl (including 1,2,3 and 1,3, 4 triazolyls),
tetrazolyl, thiadiazolyl (including 1,2,3 and 1,3,4 thiadiazolyls). Examples of 6-membered
monocyclic heterocycles include pyridyl, pyrimidinyl, pyridazinyl, pyranyl, pyrazinyl,
piperidinyl, 1,4-dioxanyl, morpholinyl, 1,4-dithianyl, thiomorpholinyl, piperazinyl, 1,3,5-
trithiany! and triazinyl. The heterocycles may be optionally substituted with a broad range
of substituents, and preferably with Cy.¢ alkyl, C, alkoxy, Cs.¢ alkenyl, Cs.¢ alkynyl, halo,
hydroxy, mercapto, trifluoromethyl, amino, cyano or mono or di(C).salkyl) amino.

The heterocycle may be fused to a carbocyclic ring such as phenyl, naphthyl, indenyl,
azulenyl, fluorenyl, and anthracenyl.
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10 rings or ring systens are generally conposed of 5 to
10 carbon atons. Exanpl es of suitable aryl groups

i nclude but are not limted to phenyl, biphenyl,

napht hyl , tetrahydronaphthyl, and the |ike.

Preferred aryl groups include phenyl, naphthyl,

i ndenyl, azul enyl, fluorenyt?or 15anthracenyl. The term
"het erocyclic" or "heterocyclyl" as used herein refers
to nmono or bicyclic rings or ring systens that include
divemples mifr & Hendr amombersk bigytlid héteopyckis Belade 107 thibeo[2,3-
relfy@solt, rihieg[Ry-difes dadeylal ispindoigl, udenibfiranyd, Chenbethienyl,
HeRiBRadolyl AdpinkdtRiBzdf, t BenAtLkL60Rt OpdhsilotRiBthAD WByzidRlazolyl,
SR teé RoadtEaIT ﬁ&ﬁ&im?f WA ( (hﬂ&hﬂd' Sigrolny
p%ﬁ'ta aély%lt %Lmnaﬁﬁ ngh qvlnoxaﬁfn ,Sl%eg%s gru myl, g]ai l'tly%dmy{jé‘t)c/n de*he
lémstTaﬁeme%@ay%v TAYalfs ORSienalky| 5 1%%% PrFBPle B

arlionye fastkenyl.Cagalisynyd. Ihalo, draxsr merganies éﬁﬁ*tqr@n?ﬂmga:rmno, cyano
Ar owwae dodifChediythesips eudoar onati c ring systens, such as
fury!, thienyl and pyrrolyl rings. 25 Exanpl es of

%xaﬁme%ﬁgmmweﬂ chub%ﬁaagcmah&es( ﬁ&{augi@uﬁsu&uéd) isoxazoles,
1@&%5%619, . p,yﬁ-o dﬂzae Oy/4 4. 1&’ 1azalgyrf,§,f g 1azo yrf% Aﬂhcﬂﬂo’les

8)’{526’?"3 a§/‘i %9) P){fﬁﬂzrgiucﬁyy U}egdyg%ﬁ%;, p)%_zme azines, 1,3,5-

TR PeRAoyzolep henzogiszples, Jppaspypzoly bengise z%ﬂ*’ﬁSdﬂ‘ﬁ lines and
iaingsatiopsy | These heigeeysiigsegn be antipapily|sy stlmlqﬁlcvvlﬁvdbhgmp , with C..
aalilyll ,Casallwxy,rC:a;zlkh%l,sh;malk@n)tl,ehzrlazwdyebxy, tntﬂircadioaz@ﬂh;olronlethyl,
(2w, thelind @ nlond o8 di@@CkalkyBatinbhi adi azol yl s) . Exanpl es of

6- member ed nonocyclic heterocycles include pyridyl,

g?ﬁ%ﬁl lt3§j Dflg%mcu%\llﬁ[ a’érlr&y Litergc%r%r ﬁJ caﬂy 8&&{15 l’y thhen P/'ll"lg}:
Rl BT e Ll W, L :
UL A LA 5366 ‘Flé@l"wlﬁ%zna’btﬂyﬂﬂ‘&flw enzoiblﬁmyi
datrotli]thippbatyiend hergolbseazelylr ange of substituents, and
preferably with Cl4 al kyl, Cl1_, 5al koxy, C2.6 alkenyl
@’@ﬁflaé koy Nikaturbied 05- m&ﬁbd?é@ |hEt@1>é¥ychHEﬁ§g@phﬁlude oxazole, thiazole,
urnldf r i rI%{nQi/clle :% , ls%}ﬁ?ariele,?ﬁ 5%[1’,0 fithn, th() eﬁ@lalﬁ' lp}rrole
Ixﬁmgles Iﬁunsgmsﬁ ?{1 n;ﬁ% t*ejli%cyc Sedﬁylmc‘ffludc Lﬁyngfr:l%{cp)}rﬁmdme
ﬂ’ﬂi‘g‘l“‘ém az’&ﬁEF‘da]n%I P&‘E@ﬁyl - 7 - Exanples of 8, 9 and
10- nenbered bicyclic heterocycles include 1H
thiniagmefpi@gd3emipilimena 2ied hdterodyhlierriog 2 @ biofnatiy Iripg.i fdatdrgdryl and
ihseicafdalayd arc Redizidrdis aydfer tb @iz aitsttadTHeterde@dlitOkids O [Heteroaryl
%E; Qltzmﬂéiﬁ)?‘lﬂ}uenﬁeﬂﬁcﬁr@ %01 Vloxaﬁmzﬂhﬁ%lw fRiak0tyl, pyrazolyl,
Rollh O % Bhatilyl, dﬂ a,Lm 9’1 Sqa Qﬁdiag%ap» paurb%a,mépsm
g%}% A | n% Fﬂum (ﬂypgaﬂny,é MTIWW%YI 1,3,5-triazinyl, 1H

frobd.3- FE&IPWW RehhMurih rigdolizigyle ripdpi¥ly fsoipdalyl n3H-indolyt,

mdohnyl benzo[b}furanyl, bcnzo[b]thxophenyl 1H-indazolyl, benzimidazolyl, tetrazolyl,
uridinyl, and cytosinyl.

More preferably heteroaryl or heteroaromatic is selected from isoxazolyl, oxazolyl,
imidazolyl, thiazolyl, thiadiazolyl, isothiazolyl, furazanyl, triazoly}, pyridyl, pyrimidinyl,
furyl, pyrazolyl, pyridaziny!, thienyl and aryl fused heteroaromatic rings such as
benzfuranyl, benzothiophenyl and benzoisoxazolyl.
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i ke. These heterocycles may be optionally substituted;
for exanple with Cmal kyl, 6al koxy, Cmal kenyl ,

Cmal kynyl , hal o, hydroxy, mercapto, trifluoronethyl,

am no, cyano or nono or di (G .6al kyl) am no. 10Exanpl es
of preferred heterocyclic radicals include (optionally
substituted) isoxazoles, isothiazoles,

1, 3, 4- oxadi azol es, 1, 3, 4-thi adi azol es,

1, 2, 4- oxadi azol es, 1, 2, 4-thi adi azol es, oxaw es,
thiazol es, pyridines, pyridazines, pyrindines,

Pl ABtHRE Prefetred efrbbdimati R Shetetodche rihg i nrRAomatic ring selected
bgnz e VRIS | unlﬂffﬁélhrﬁoﬁfﬁﬂlaﬁﬁdone 2-pyrrolidone,

§ing Yty
benzo'h?i ?cE;Iea e rag)ad’r% ?,!3 drir;B?(]% aﬁQS B%Uﬁlaft?@(u ?t!é cfﬂgntﬁ’owﬂ}k Stﬁ‘mzohne
h%E H?qaﬂnefg%§?%§$ i%%f 9@%&¢“ “Crmal kenyl ,
Chalkynyl hal o, hydroxy, nercapto, trlfluoronethyl
afhenlsterosyaliring condtining thedinkel goup 1ByC)mayrherfslectes &l e above
odesgitiet hetedoaydliy ripgafrevideddhdmitgemedty the irgquiramkint aff ®nfainirigLad éeast
f tdfolitcode R @Y lind ¢ Rudéakomatis dimg@lsysdtemd. hi azol yl ,

yrazonI furazanyl, |soxazolyl |soth|azolyl
U%lb érgnzg lg%’ﬂir}ed th§ F% %8({!% aﬁé Zs('t)1 ted" as used erg,mnmr,ans tlt.tat- a
pgrpvwar frpfude g g, %']%ff? DRALRE biatipg sctvicy

befnthe icamreund| of| fo Il%§°’ﬁf “Eﬁ‘ﬁj'ﬁ?% %tsé'if“?}c’ﬁéﬁ%’e\“‘eéelwed to
hEtpem\@dymilmg; Tlnenggup may belsubstituted| with pi erApsire substituents selected
| frnel dakens, ¢, 231Byl} Ci cakdngl, G5 alkangl dCHepOydaakyd, -(CHz)pCa.y
POYRARERL, t@tﬁ%wﬂ hen Dﬁa&o@wylpmnm(e):czs&m augs-(0f,),Z,

RSN OCUR! LOCORNEDR, @ RE.OCONRR",

py@k@”e NI% ﬁd'ﬁ&oﬁm gazi ”ﬁR % _NRCOOR,
triazrne’ 1n-a ’ NRR',

Bl c-GHN Rrs C r% gg) )
h@(-@ﬁ?’d FatCENE SR sBR HeNeMISR 6 £ 0@% r‘ﬁﬁs Bbs §50);
OfSCHERE"pSPeNREORI, RGS(O)He t BO(R )y land 3001; whers piin@ioutls 0-2, Z is
f 4 Wllinkéddngify hoid sfdcted ilom Y Eronp ybasistingafilanine, dspdragind, ydpartic
' 5@1&1 ?ﬂgﬁﬂc ractdy ﬁl%é?thﬁ{é lﬂcﬁlgxﬁﬁgdoﬁlc acids Rlabfid2RtyYik acid, a-amino-
1pr ]%X‘%%I 869 1¥mtha ’a d,?( h?ﬁ ol through a mtrogcn atom of said N-

1linKe oaetﬁlcétfotp Far%q,t?ra,a% 3% % dependcntly selected

pfl?fazH nG1-s 2lkylg C5§/ alkynyl.t G4 ‘1@??6{021 3‘ pycicatiepyl aryl,

t hitapafcly] Slab]mcmhawl abd; &d@ﬂymemcyc% aNbeRgin thy aéle radksnyl alkynyl,

3&ycicankel, ¥clodlired el byl hetehveyetd] 6].§ alkglagyd or Cys alkylheterocyclyl, may

bzl Rkl hbeiaRY | withlétel 1032 OF Yshme R niffeiénd 321€diedl from halogen,

t Rt OloWer alicyl, lower alkoxy, -CO3H, CFs, CN, phenyl, NH; and -NO; or when R’
and R" are attached to the same nitrogen atom, they may, together with the atom to which
they are attached, form a 5 to 7 membered nitrogen containing heterocyclic ring.

When the optional substituent is or contains an alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, aryl or heterocyclyl group, the group may itself be optionally substituted
with one to six of the same or different halogen atoms, hydroxy, lower alkyl, lower
alkoxy, halo-Cy¢ alkyl (including -CF3), phenyl, benzyl, -CN, -C(0O)-C,.¢ alkyl, mercapto,
-NH3, mono or di (lower alkyl) amino or -NO,.



35uridinyl, and cytosinyl. Mre preferably heteroaryl

or heteroaromatic is selected fromisoxazolyl,

oxazol yl, imdazolyl, thiazolyl, thiadiazolyl,

i sot hiazolyl, furazanyl, triazolyl, pyridyl,

pyri mdinyl, furyl, pyrazolyl, pyridazinyl, thienyl and
aryl fused heteroaromatic rings =such as 40 benzfuranyl,
benzot hi ophenyl and benzoi soxazolyl. - 8 - In another
preferred enbodi ment, the heterocyclic ring is a

non- Briglatien to miirpggn solteiving dreferogyrlichinggr wilrss otbersistdefigedofptionally
pyr r oibjtiutedinciudésaz dihivmesaltPanid nedid 20l de @&HE0S suitable ring nitrogens.
2-pyrrolidone, pyrrolin-2-one, tetrahydrofuran,

1 3 ﬂ' ME@Q@*noHJafHﬁ{ahg'c%ocﬁﬁé gﬁ lecago p%ﬁ%oluﬁlgs% otherwise

4-
t i onor écﬁﬂﬁh C&n;quﬁhsoﬁef dls e crlm%'n etBtﬁ? Fithiong or fyie =O groups,
i nk‘é‘?w% S agto U soth et p kU

descri bed heterocyclic rings provided the ring neets

t he Fxsqpies ofreptionalf subsitneatsrinaiugledtaldgems €14 alkylnCiratigeyl, Coq alkynyl,
at on@;sanikbxyx €y talsallyl OHER,j cOM, Pigensl SNERB NH@MW}&ES&J(CH)Z, -CN,
00 hemweso, ¢6f AlAhrbdnbFant €, MkeRLiBARN] Y substi tut ed"

used herein neans that a group nay i'ncl ude one or nDre
SUbS.H %%n$€§?l15] Qﬁ‘g teg'rg Q?t Fyle egwftg'ahlﬁt]} E 01 1 rqaran%hed saturated

i nstlﬁ’f E,Dsé%r rhémglﬁg%‘f%)&g wcAtns e Bxamples af seshealkyl groups
bi ndPHEde msdyhredup nrﬁgﬂpm’e stwl t Rrbutyl, vipabityb nssc-dutylnor dert-butyl.
ls%bs&lmﬂ@rénfcé s SHyEcard thwieh atkyls refessl togects gro@isdhasing yilom C20 6 carbon
al kemyhs, C2. 6 al kynyl, -(CH2)pC3.7 cycloalkyl

-(CH2) pC4. 7 cycl oal kenyl, -(CH)p aryl, -

het ex Og¥e hitkin (7RISR ‘- Eyclic groups
sﬁiavm 3 ogw%ﬂsgé%%ﬁng -:Ng%%ii%n %% e

0NRC( S)NRR', -NRS2R , -NRCOOR, CO(NR)NRIR', -

quql\herpm the w@lk@q" refyrs mtnm;ht R branch;@ alkyl group covalently
C( NiRyRViIR'an O GhicldR)aBiRthe teidiR]l Gl =NOM)x$Rand "ICENREKRZR refer to such
- - ClpupR cBlitainin@(E)nRone TORMNREaBbn atsiiel, NREKORS meth@yf, QdRy, propoxy,
- quﬁ}o%o?}ngutoﬂogbutmqnﬁ iR e 0-6, t is 0-2, Zis an

| i nked am no ‘acid sel ected fromthe group consi sting

ani ne raglne Ic acid, gI n1c aci d,
gl u?}f ?@eked? é‘g fﬂz }easctp(gmugs g)ﬁ:p dz‘,;rz |sga|ght chain or
aci (rangheg oy @Wi@&ﬁ?f@?aebwﬂamnmcpmm Foe dehle iben c Egamples of C,.
bei ngalkqnmkmdudmallymghmahﬂmylogmnnm Borbutknd al, 3-MNtadi2hyl, 3-methyl-2-
| i nlbagdn@dm ha-bardien,0 I 4Hpermtaidaon atpemenﬁndl-aa&ﬁle 3- %xenyl 1,3-

and hBadiehyll ﬂﬁ-ﬁ%ﬁﬁﬁ;ﬂ%h&'l%eb-%eﬁa@[@enfy [omH C1.6 alkyl,
C24 alkeny C24 al’kynyl, C3.7 cycloalkyl CA. 7

cycl,oal «~net e Cl4 al k I r 14
B
al k ng,qr onc§teqn§)é1p )ha““%y?(‘}FdﬁIrR@Wy#o“b Wboquqr@p ocl%p@.m}aies include
Cl4 cxglepphignyli  drmetiyl-eycioneyteiybt erpigeksyl, nigdcysbopentadienyl, 1,3
6pt icprletiekadieybsitl il idutyeidharadiBnydbne to si x of sane or
di fferent sel ected from hal ogen,
As used herein the term "Cp.p alkynyl" refers to Cy.p2 straight or branched non-cyclic
hydrocarbon containing one or more iriple bonds, preferably one or two triple bonds.
Examples include 2-propynyl and 2- or 3-butynyl.

0



10

15

30 hydroxy, |ower alkyl, |ower alkoxy, -CO2H, CF3, CN,
phenyl, NH2 and -NO2; or when R and R' are attached to
the sane nitrogen atom they may, together with the
atomto which they are attached, forma 5 to 7 nenbered

ni trogen containing heterocyclic ring. Wen the

optional substituent is or cokt-ains an al kyl, al kenyl,

all cynyl, cycloal kyl, 35 cycl oal kenyl, aryl or

het er ocycl yl group, the group may |tself be optionally
subwt ietut'eg! i teh alpld referssioxcasfocydlie srametioringd bf @ngndystems as
halregarlyadedied Mmacubsishted WWEC; 3latkyl groli) Whb a@'pl%@?&)ﬂsiy described.
haliRevidd el s {aky1 O,y fbikBny1 Chd) "mﬂhepxl alk f‘zliﬂ'er 15 Chtbocyclic

g&@ tﬁ?%g?h#é{ﬁg syﬁ?ﬁg Qsoﬁrg\gousw%cn g tan subtsfbtu%d %Pi 8 C@ﬁz alkenyl
cAht élurﬂ?lﬂaqﬁé‘f‘g’r?feuyetvﬂ“ﬁlypﬁﬁﬁged unl ess ot herwi se def i ned

optionally substituted includes pyridiniumsalts and

t HdeNryxgre 49 the elkyls aikerybloe alkynmy gvoupr wgebs optioraty substituted.
r direibiably thearyl @mupisaadptionalgrsbisstivutdd. ¢ or het erocyclic
conpounds, unl ess otherwi se 5 defined such conpounds

mi’fef@r'aﬁ[? ﬁi@ é?lﬂtl' Qlﬂéﬁyi Yor Salﬂ@ﬁg'l' lfh%ﬁ dis \M:pttlgnaﬁ es&'&tnht\é@ T more

alogens - R -COOR, or -

gr Qé‘fpfﬁ e& st en elec
LT AL e R

ala C24 al kynyl, Cl.4 al koxy, Cl4 hal oal kyl, -CF3,
- OH, phenyl -NH2, - NHC14 al kyl, -N(Cl142, -CN,
1 Grveused peoin m.te#malhklw oariaupyh" fftdls (Bl fldora) ety Chrolo il . iodo

- Agrdiped herein the term"Cl. 12 al kyl" refers to

20

25

30

strai ght chain or branched saturated hydrocar bon group

?xk \{Egd i;errgizr'ln a. "hél? a.%él" %:({uﬁ s gge fpore ﬁ? e h ﬁoge é% $8 all'x alkyl
n-gb(ﬁ'P 3’?3%?‘28% ?genssé@‘%‘ﬁ‘f‘%l QF‘}/dF%rq 3&? 5?/ 158|lr%1 Irgrl y

"Cl_6 alkyl"™ or "lower alkyl" refers to such groups
h&eitioglafly prfetred confpoumds o6 the atvention iAdudesthdsetvomeounds lvbere A is a
t étvalenIaik of GYe U @mlrs ytlcctddeft@i €, NOORQH SANO MRt Arfangement A and the
S alouisab ShichYRdyl &e SO Sodbakt ﬂﬂmfﬁ%noiaﬁc%g 16:3nB e or six ring
LR WRATR BRidgNedmidte glygzlr@o%e{ﬁp“ngq&%eﬁ)fsc ! QJ}E&Q{'LHG aromatic

ring or ring system. When the linking atoms include one or more of N, O or $ then the

ring formed is an aromatic heterocyclic ring. Exampies include where the substructure

is:-



ao As used herein the term "al koxy" refers to a

strai ght or branched al kyl group covalently bound via
an 0 |inkage and the terns "CL. 6 al koxy" and "I ower

al koxy" refer to such groups containing fromone to six
carbon atons, such as nethoxy, ethoxy, propoxy,

i sopropoxy, butoxy, t-butoxy and the like. 0.5 As used
herein the term"C2.12 al kenyl " -défers to groups formed
from C2.12 straight chain or branched non-cyclic

hydr ocar bon cont ai ni.ng one_or nor
Exanpl es of > p s Se-al |yl ,

| - met hyl vin 1, 3-butadienyl,
3-nethyl-2- B 3 1is 1, 4- pent adi enyl ,
1 -pentenyl, 1 -hexenyl, 3-hexenyl, 1 ,3- 10hexadi enyl,

1, 4- hexadi en hexatrien S.-used_hegei n-
"refer§to Hn ar offd -
7 cafbon atlons dnd hav e

or nore doub ar’bon bomws” Bxanpl &4nctude T

cycl opentenyl, 1 -nethyl-cycl opentenyl, cycl ohexenyl,
1, 3-cycl opent adi enyl, 1 , 3- 5cycl ohexadi enyl and

1, 4-cycl ohex nyl-: As_used herein.ffe term 12 ..
al kynyl " refers jJo C2-4% styrai ght ffor brjanchedy Ny
non-cyclic dro grbodﬁgpnt ininglone r nnreﬂtrip e
bonds, prefer y ‘one oRpto tri pl nds-. Exa T

i nclude 2-propynyl and 2- or 3-butynyl. - 10 - The
term"aryl Q12 alkyl" refers to carbocyclic argmatic

-

rings or rin ens asopreviously glescri bed a -
substituted\gy C112 kyl]l group, ~al s¢ as prewgfus y
described. L se the "ary\C2.112 al keny " _*nd

™. -~

"aryl C2.12 al kynyt" refer to™carbocyclic-aromathc ~
rings or ring systens as previously described and
substituted by _a C2. 12 al kenyl 5or C2_12.-al kynyl group,

as previously degcribed. The aryl g?oup and the alkyl,

al kenyl or akkynyl group dgray be of{ionplly substituted.

Preferably th8 aryk group is not g%%:EEaLIy

substi t ut ed. :
Preferably ring A is an optionally substituted aryl or optionaily substituted heteroary! ring,
more preferably a phenyl, pyridyl, pyridazinyl, pyrimidinyl or pyrazinyl ring, and most

5 preferably a phenyl or pyridyl ring. The optionally substituents include N-oxides of the

ring nitrogen atoms.

=11V

The aromatic rings may be optionally substituted, preferably by no more than 3
substituents. Of the optional substituents, it is particular preferred to use 1 to 3
10 substituents selected from halo, lower alkyl, halogenated forms of lower alkyl, hydroxy,
lower alkoxy, nitro, amino, loweralkylamina, carboxy, carboxamido, phenyl and benzyl.
N-oxide forms of the nitrogen atoms of nitrogen containing rings are also preferred.
When A is a pyridyl ring, the ring nitrogen may be in a N-oxide form, or the ring may be
in the form of a pyridinium salt.
15
In respect of the heterocyctic ring formed by B-C, it will be understood that this ring can
not be selected from all of the heterocyclic rings discussed earlier in relation to the
meaning of the term due to the atoms to which B-C are attached. This ring is limited to



10Preferably the al kyl, al kenyl or al kynyl group is

optionally substituted, and nore preferably with a

substituent selected from hal ogens, -CN, -NR R', -COR,

-COOR, or - CONRR'. Preferably R R and R' are

i ndependently sel ected from hydrogen or |ower alkyl.

15As used herein the term "hal 0" or "hal ogen"” refers to

fluoro, chloro, brono and i odo groups. As used herein a

"halo al kyl" group has one or ;gore of the hydrogen

atons on an al kyl group replaced with hal ogens. An

exanple includes -CF3. 20 Particularly preferred

m n%lélyn qlc nog %omaqc%l epc{cil {g;r{&gs? g‘léltdi?m%&a%%ﬁg%g lngrogeélaatoms The

f r%f@y ipgluds adfions ftﬁr%arpgts agd may Ge retitlyenstierete at ons

to which they are attached together forman aromatic

r i Ragfichbeviiy rpge feiredeare com pounds imgwhitlh BsC \Wagresebta@ Hivadal Hgk of 1 to 3
5 ataosss. d¥he liak [B-C addether, withthe aioh@ tb ehithdh ik SttR@hQfbRRGY iniaComatic

argRidchlicdmg’ EREmPIEs nklage Wiksd @B subdisiukPe | i nking atons
i ncl ude one or nore of N, O or S then the ring forned

is an aromatic heterocyclic ring. Exanples include
where the substructure 30is: -:

\\<“"-.B
’’’’’ A}
/C

or

10 H H i !
In a preferred form of the inveantion, B-C represents —CH;-(CH;),-, where z is 1-4, more
preferably 1,2 or 3, more preferably 1 or 2 and most preferably z is 1.

The atoms forming the link B-C may be optionally substituted, preferably by no more than
15 3 substituents. A broad range of substituents are possible and include halo, lower alkyl,
hydroxy, lower alkoxy, phenyl and benzyl.

A preferred form of the invention includes those compounds where B-C represents
-CH;CHj-.



Preferably ring Ais an optionally substituted aryl or
optionally substituted heteroaryl ring, nore preferably
a phenyl, pyridyl, pyridazinyl, pyrimdinyl or

pyrazinyl ring, and nost 5preferably a phenyl or

pyridyl ring. The optionally substituents include

N-oxi des of the ring nitrogen atons. The aromatic rings
may be optionally substituted, pygferably by no nore
than 3 substituents. O the optional substituents, it
is particular preferred to use 1 to 3 10 substituents

sel e r alkyl. _h enated fornms of

I om?rgféﬁé{y%;b 3#’ 2y L g#%v\uérm 05‘%/ Iff%@??,%{yﬁ?islp&ge&m no,

| ower al kyl am no, carboxy, carboxam do, phenyl and

benzyft a8 Qmbdigantrof thesinysntien Rised; ningody evd the oing corftaining thedhivalent link
cont i aig opliongly substituted withroeé er tvedsubitivgntsAndeperdently selected from
pyr i daalogen argl, Citghutkeyl | R feidbly MR nEBY altPtht Rin@ cdWiANihg e bivalent link

f or mpB-Qrard R sWbstgtedByY be in the formof a pyridinium
salt. 15 In respect of the heterocyclic ring forned by
can no

B-C 4t _wll bhe understqod at this rjn t be

sel ect'e rbgmgla ﬁ'ogeﬁy ﬁ&sh%{egr%yepﬁ‘%’ah %b@“ﬂ’f ctldegr optionally

car | FUFPEd Becipayl.  BreferbliBut Wcopgenalip suseriadcany ardheterocyclyl

tife &FWRsMPE RiffPrably B-phenyh, dhienyl,aytrell orfyridylmingg Rij soay also be a -Cy4

| i mi webalphenyl group. The rings of Ry may b optional substituted with halo, hydroxy, nitro, -
NR’R” (where R' and R" are independently selected from hydrogen, lower alkyl and -
C(O)R, where R is Cy.¢ alkyl, phenyl or heterocyclyl), Ci-2alkyl, phenyl and —O-R,, where
Ra.is -Cryalkyl, -Cyqeycloalkyl, -Cr-nalkylCs.cycloalkyl, phenyl or -Cy_jzalkylphenyl;

15 and the Cy.ppalkyl, phenyl or R, group may be optionally substituted with halo, -CN, -
NR'R'!, -CO,RY or ~CON_RI°R”, where R', R!! and R are independently selected
from hydrogen or lower alkyl. Preferably, the ring is pheny! and is optionally substituted
in the para or 4-position.

20 R, may be —phenyl substituted with Cy.;9 alkyl chain, where the alkyl chain is substituted
with halo, ~CN, -NRR", -CO;R or -CONR'R", where R, R' and R" are independently
selected from hydrogen or lower alkyl. More preferably the alkyl chain is in the 4-
position of the phenyl ring, and substituents are attached to the carbon at the free end of
the alkyl group.

25
R; may be phenyl optionally substituted with a substituent selected from halo, -Cy.galkyl, -
Ciealkylhalo, -C,4alkylCN, -OCgalkyl, -0OC.¢alkylhalo, -OC;4alkylCO,NH;, -OC,.
salkleN, -OCMalkle3.7cycloa¥kyl, -Ocl_saik)’]Cf,Hs, -OC|.5a]ky!O‘CH3, -0C5H5, -
OC¢Hghalo, -CF;, -OCF;, -NR'R" (where R* and R" are independently selected from

30 hydrogen, -C(O)Cisalkyl, -C(O)CsHs, -C(O)CH=CHCO,H, -C(0)Cy.¢alkylCO;H, -
C(O)CirealkylCO,CH;,  -C(O)C¢alkylCeHs, -C(0)C4alkylCgHCH;,  -C(O)C;.
GalkleEI{4OCH3 and -C(O)Cl.ﬁalkle(ng’lalO), 'CO}_H, —COZCMalkyI, -NOz, -OH, -Cf,Hj,
-CGH4C1.¢;aIkyl, —C&I..halo and -OC(O)CMaIkyI.

35  Preferably Ry is halophenyl, most preferably 4-ch torophenyl.

Compounds where R, is hydrogen do not form part of the present invention. These
compounds are useful as intermediates for the production of compounds of the invention
in which R; is not hydrogen.

40



- 12 - nonocy-clic, non-aromatic heterocyclic rings
that include at |l east two nitrogen atons. The ring may
i nclude additional hetero atons and may be partially
unsat ur at ed. Particularly preferred are conpounds in
which B-C represents a bivalent link of 1 to 3 5atons.
The link B-C together with the-Ht-ons to which it is
attached forns a non-aromatic heterocyclic ring.
Exanpl es i nclude where the substructure: 10O In
a [mretRblyad, ik abtaminsitittuted vV entalion or BrsGhstiREE SN, galkyl.
-CH2- (CH2) 2-, where z is 1 4, nore preferably 1,2 or 3,

ALY Sl M LB IR ) Bt vy

subdiers m &y o

elﬁgamay l}gybq%yln(ﬁt}— t hEhe §iBg atoms may by optlonally

SSutﬁgbatltu!@dwmth %bwﬂéa:mp &b gebstifuentsib Préferrsinsubstitpents are selected from

10

15

20

25

30

35

40

podraloblosvennittyl, hedrogly ldwdralkokpuelrphahfy| , hydr oxy, | ower
al | coxy, phenyl and benzyl .

When R; is —C(Y)-R3, it is preferred that Y is Q. It is also preferred that R; is —~(CHz)m
aryl or (CHj;)m heteroaryl, where m is 0 to 3. It is particularly preferred for R; to be aryl
or heteroaryl (m=0), and more preferably a 5 or 6 membered monocyclic heterocycle or 9
or 10 membered bicyclic heterocycle or an aryl group.

When R; is -C(Y)CHaN(R4)R; or -C{Y)CH35R3, R; is preferably —(CHz)y, aryl or (CHz)m
heterocyclyl where m is 0 to 3. The heterocycyl may itself be substituted with an oxo
group, hydroxy or lower alkyl.

More preferably R; is phenyl, naphthyl, furyl, thienyl, pyrrolyl, H-pyrrolyl, pyrrolinyl,
pymrolidinyl, oxazolyl, oxadiazolyl, (including 1,2,3 and 1,2,4 oxadiazolyls) thiazolyl,
isoxazolyl, furazanyl, isothiazolyl, pyrazolyl, pyrazolinyl, pyrazolidinyl, imidazolyl,
imidazolinyl, triazolyl (including 1,2,3 and 1,34 triazolyls), tetrazolyl, thiadiazolyl
(including 1,2,3 and 1,34 thiadiazolyls), pyridyl, pyrimidinyl, pyridazinyl, pyranyl,
pyrazinyl, piperidinyl, 1,4-dioxanyl, morpholinyl, 1,4-dithianyl, thiomorpholinyl,
piperazinyi, 1,3,5-trithianyl, triazinyl, 1H thieno[2,3-cipyrazolyl, thieno{2,3-b]furyl,
indolyl, isoindolyl, benzofuranyl, benzothienyl, benzoxazolyl, benzothiazolyl,
benzisoxazolyl, benzisothiazolyl, benzimidazolyl, indazolyl, isoquinolinyl, quinolinyl,
quinoxalinyl, uridinyl, purinyl, cinnolinyl, phthalazinyl, quinazolinyl, quinoxalinyl,
benzotriazinyl, naphthyridinyl or pteridinyl.

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

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

Most preferably R; is selected from phenyl, furyl, thienyl, pyridyl, oxazolyl, thiazolyl,
pyrazolyl, furazanyl, isoxazolyl, isothiazolyl, 1,2,3-triazolyl, 1,3,4-triazolyl, 1,2,3-
thiadiazolyl, 1,3,4-thiadiazolyl, pyridazinyl, pyrimidinyl, benzo[b]furanyl,
benzo[b]thiophenyl and benzoisoxazolyl.



- 13 - Preferably X is oxygen or sul phur, nore
preferably X is oxygen. In an enbodi nent of the
invention fused ring A and the ring containing the
bivalent link 13-C are optionally substituted with one
or two substituents independently selected from

5hal ogen and Cl1.6 al kyl. Preferdébly fused ring A and
the ring containing the bivalent |link B-C are not
substituted. RI may be an optionally substituted aryl,
optionally substituted al kyl or optionally substituted

25%\9{ H%ﬁ% yb 1{3Isedrl ré/felgﬂd fo R3th qep 1¥ alk 1 where the alkyl is
%*’ tjﬂdy g%l:?n 70N g}gr%t p§7’ F’B | A R" are
ndgRenderdly sglectgd ﬁemhbaimeyn phtswr alkylo tMorem@”emb ghe alkyl chain is

5 12m ﬂ'rafr-ngsxupm pbthalphsybsitg, taud edbstifutts lalatachiey dr tie\earbon at the free

Ni éridoof the M1 Grodpwhere R and R' are independently
seI ected from hydrogen, lower alkyl and - C(0)R, where

6. e cyc
phe Whoke Ed‘(ﬁ\é%ﬁg i preepd ?‘2’3“3 pe Lydl&zﬂe‘?é?@ﬁbkﬂ%t(cm)m aryl or
ctereanyty dirgfarakly m lﬁﬁbtﬁ/ﬁ giore. preferably ) fophenfie aryl and
10 15@@041‘51@1@4@318@%7 b hetiophllosubRitutgd ovifh arhoati gange of substituents.
OpPiicfersetl biybsaubnts irctiide Halj IbWerhulityd, hydfohly, 16W@Rtdxy aB0BHeAIR
or -CONRIR", wher e Rm R and [t2 are i ndependent Iy

Se,l\ﬁ&ft&q:ri éi?tggnq ?Eh ﬁ%{lon are%h ?{ngéoed{n lvv}{nﬁrg 2 1s -COR;
ﬁr}’gfjﬂ E‘nﬁgg?%@?ﬁ at %ﬁ’“ﬁﬁ% o %’t%é‘ﬁ’}l substi t ut ed

15 vvlth Cl. 10 al kyl chain, where the alkyl chain is
suWhen thetimention feldtalto compdhinds dffoftiyla 1 FE0RR i0ls prélehbd/Rat when R,
whig fsuBstitifed 8RéhyR X BRI A REARGRHAMNNL Mo tPwhiBR itfi§ Qfﬂched forms an

hyﬂfseemtéar gﬁngatrtayts :C bﬁ;@gﬁgﬁf gsgtat dnlBGhsill %,.6 alkyl or ~

position 0 ring,
Ft s are attached to the carbon at the free end

20 of t he al kyl group. 25
It will be appreciated that compound of formula I and some derivatives thereof may have

at least one asymmetric centre, and therefore are capable of existing in more than one
stereoisomeric form. The invention extends to each of these forms individually and to
mixtures thereof, including racemates. The isomers may be separated conventionally by

25  chromatographic methods or using a resolving agent. Alternatively the individual isomers
may be prepared by asymmetric synthesis using chiral intermediates. Where the
compound has at least one carbon-carbon double bond, it may occur in Z- and E- forms
and all isomeric forms of the compounds being included in the present invention.

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

35  The term "pharmaceutically acceptable derivatives" includes pharmaceutically acceptable
esters, prodrugs, solvates and hydrates, and pharmaceutically acceptable addition salts of
the compounds or the derivatives. Pharmaceutically acceptable derivatives may include
any pharmaceutically acceptable salt, solvate, hydrate or any other compound or prodrug
which, upon administration to a subject, is capable of providing (directly or indirectly) a

40  compound of formula I or an antivirally active metabolite or residue thereof.



R1 may be phenyl optionally substituted with a
substituent selected from hal o, -Cl.6al kyl, -

Cl1_6al kyl hal o, -QCl 4al kyl, -QOCl. 6al kyl hal o,

- 0Cl1. 6al kyl CO2NH2, -0C1- 6al kyl CN,

- 0C1. 6al ky1C3. 7cycl oal kyl , -OCl 4al kyl C6/ 15,

- 0Cl1. 6al kyl OCH3, -006H5, - O0C6R4hal o, -CF3, -0CF3,

-NR R' (where It and R' are |nde8€ndently sel ected from
30 hydrogen, -C(0)Cl. 6al kyl,

- C(0) CH=CHCO21-1, -C(0)cCa. 6al kylCO2H, -

C(0) Cl4al kyl CO2CH3, -C(0) Cl4al ky1C6H5,

- Cl. 6al kyl C6H4OCH3 and
8(( 83 &%ﬁ%ﬁ@m’ﬂ?aﬁp H H"dea@e%@flteamw base pgigition salts, salts
aceutigphlyaeecptab |cste:s@g¢-|zi1¢gs|al(gs efrqyaternary amines and pyridiniums.

- OC( 0'5'1'@14%:1 k?‘idith% Feltsf arcaliinpeRifrérs dadoapbanly lof h®Sivention and a
prief gratmhageuticalhy ac@pﬁhb}l)ﬁhorgﬁﬁm%%ld/\ﬁaﬁﬂ €inEfédih$ but not limited to
hydr agdfocBeri€|0hydrebrBmRarsi@tc,  fiesgoRSe Hitetﬂaﬂééﬁl%mc toiuenesulphomc
Thes ey chRaRRPRLRic aﬁc%tlyéﬁ‘gﬁi%m Sasaﬂ%%ré iteic, i at ﬁﬁ‘%nl%ﬁ!uglﬁrnwn?iglc, lactic,
prody g.g(%ygpc Osfulfgmlcl 7 ar%inécf agids, | ﬁ r!ﬁulgtexheﬁn g, quarternary amines and
Ugg uﬁé’f idinms jinclude 6:5!0,3 ypmides udide; tsutfate) pbosphate, methanesulfonate,

18 o)citeste, egtqgwmalqmt@nfumgraleg sul@mateRB1d tartatd. STherbefeanddicion salts include
t hat bRS atesnot (1ipfited)to rvalay yichais sodiGi? potakifing r@RWE, Mithium, magnesium,
wher enmdniund 4n@ dAkylE3mbmdmbe A18d)Zddsic( Afrbden- c-EHﬁm'id roups may be
at ONEyub@MistY »AiRt s Rdchié é%&kb&tdlmm%ew stu Qs R‘n ,_g;ﬁ P fopyl, and

gn

SYREH hi§aLS brmlgr F‘n({ 0 1é|e tlky &ga:;es diethyl sulfate
r s} A R Y
om0 i L S B el e
It i SOHPIH ﬁﬂ@fﬂénﬂ?@@rtaﬁaqﬂd% bpsg in theipsencarfd suisable fe0@).m
heteroaryl where mis O to 3. It is particularly
pr ef he ednlﬁmmdm thoinbentiah Yiay 1R i EryR@flifE RamYor at 53T¢hkes (B Chydrates)
nor e apd Rfiemahlisg tﬁat%o@irfoﬁnmmﬁ{lﬁ @hcrEQ QM“Q e}ﬁ'esent l[lVﬁl‘lthIl The term

bt enQiyed gs Qrcmgplg)[ 0119a %gc% %yfﬁ F‘Q l.gcklm this mven{mn a
ve

an as %&%8 %E{\I;he mven?%:?) E\ngﬂ i CFth ts gfould not interfere with the
het &P, %ﬁag#tm% frslateq Splyenss mpy de st wayoefyaxgmplanyater, ethano! or
i t sePfetipacidyMsthody afselvetioniareageneridy known within the art.

25  The term "pro-drug" is used in its broadest sense and encompasses those derivatives that
are converted in vivo to the compounds of the invention. Such derivatives would readily
occur to those skilled in the art, and include, for example, compounds where a free
hydroxy group is converted into an ester derivative or a ring nitrogen atom is converted to
an N-oxide. Examples of ester derivatives include alkyl esters, phosphate esters and those

30 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.

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

Thus, in another aspect of the invention, there is provided a prodrug or pharmaceutically
acceptable ester of a compound of formula 1.
40



15group, hydroxy or lower alkyl. Mre preferably R3 is
phenyl , naphthyl, furyl, thienyl, pyrrolyl, Hpyrrolyl,
pyrrolinyl, pyrrolidinyl, oxazolyl, oxadiazolyl,
(including 1,2,3 and 1, 2,4 oxadi azolyls) thiazolyl,

I soxazol yl, furazanyl, isothiazolyl, pyrazolyl,
pyrazolinyl, pyrazolidinyl, imdazolyl, 20

i m dazolinyl, triazolyl (including.1,2,3 and 1,3,4
triazolyls), tetrazolyl, thiadiazolyl (including 1,2,3
and 1, 3,4 thiadiazolyls), pyridyl, pyrinidinyl

pyri d%?hﬁﬁ(ﬂer aEBéEta&% SRELRA H’%le' ?}(R/?Jed g ;g%nﬁaccui ical composition that

1, 4- di_oxan

t hi onSe'B m}é %ttremgéw l:lya F%We ag_‘c;gt g% ?nfc?/clr ﬁ’foé?&f the aforementioned anti-

tri aziny|com ceutically acceptable salis and derivatives
t hi endfexob apd PRHOW“Y 4 nh@mayputlcalbmcmbgnl carriseorxbfuentany | |
beﬁzothlenyl benzoxazol yl, benzothi azolyl, 25

benzi Shk&zahgt{wsc BEaiic (fﬂehhlﬂﬁto‘hﬂtmeﬂe Blz"‘thhW Ofn)the context of a method
I ndaz gl ¥k of the AREHA! inBikles bgﬂﬂ'tﬁlé?;!aﬂe@tya and ?i’ﬂﬁﬂfl&q{c t#threents.

uridinyl, purinyl, C|nnoI|nyI pht hal a

ﬂ;' E? nozlmlog}\éh gcg PFB})%P‘IFB %hg?enlzs %E-orv%eﬁé tlﬁeé.[s& pge{j@ppc&md of formula I,
rithg H’éi digg Phefgaeeutierlly aceapisbleysalts, er dariyatives suehas prsdaisy of formula 1,
nap ht Hythe nRoufaciem yoif a recdidament| for fh toatersxt of taman RSV. The medicament
anthramghykhuEEEmdmyipﬂknﬁﬁh&ﬂoﬁy&klc may be optionally
substituted with a broad range of substituents, and

pr ef efaBihYr ‘Qépteg Q‘lth@ i%lvéﬁﬁl:) fiidreS 1sZ}k 8 12 @ 5’}1 K&n ﬁ Lnore of the

ro trlf 0
i notoioiiioned icBpoty ﬂér{sméﬂ‘f d Peracgiopalynisrpspiible sals or
The 3%"&{% e t"EFé%’?é“ Aespanuireriigof pHesqame _\}hﬂ ERgment of mammals
het er Bésptsr yrith BiS& t Therregdigegishtymayabej admeridtered sth timpthe mammal receives
pheny# thefapewicallytelfifeetivglamopnytrolf thglcompotmd odalf br ddrivhtazol vl |

pyrazolyl, furazanyl, isoxazolyl, isothiazolyl,

15@, 3nt Mo@éplayliect af ﬁm“mharnltl@x? otbé{rleus provided the use of ong or more of the
tbg:qigé J\IIO]’IB(? c%m gﬁ nzof%i} rl da%‘nla aﬁ%le%aﬁy a{écep}z/!l)le salts or

benz oﬁi t v\m; g]exeof in the manufa a rnc 1cament or the prevention of infection of
mammals with RSV,

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

30
In a further form of the invention there is provided a process for the production of
compounds of formula I. These compounds may be prepared using the procedure outlined
in the following methods.

35 Scheme 1 depicts a general process for manufacture of compounds of formula IIL
Compounds of formula IiI are intermediates, similar to formula I but where Ry is H.



- 15 - Wen R2 is -COR3, it is also preferred for R3to
be -phenylCl. 10 al kyl, where the alkyl is substituted
with halo, -CN, -NR R', -CO2R or -CONRR', where R, R
and R' are independently selected from hydrogen or

| ower al kyl. More preferably the alkyl chain is in the
4-position of the phenyl ring, -agd substituents are
attached to the carbon at the free end of the alkyl
group Wien R, is -CON(R4A)R3 it is preferred for R4 to

dﬁﬁ@@o%ﬁnﬁ% H%mBebe b x‘;égrga Padp Jopfi’sﬁe S&iﬁl}% terials of formula

het‘?”@ ol et TR Brenan %’a? YHE%"&%% osbpyrdine>
optPERENT Al Sormilil eﬁcrgw ‘ ampgiolje Met. al, J. Med. Chem. 1993,
suls 18334008 andMatsugarb & stalsh Medebhem. 1829, 3863 19613320

3 ower al kyl, hydroxy, |ower al koxy and phenyl. Another

pr ecgemed enbodi nent of the invention are those

conpounds where is -COR3 and fused ring A conta@ns

at |l east one ring nitrogen atom 15 Wen the imventy

relates to of formula | per se, it is b

preferred fhat| when Rl igSypbswbst mout ed plenyy,

A toget hefwi t theoatowgqtoiM fEﬁ"‘T’Ts ttafhed

an unsubstitute enyl ring and BM%s -

is not unsubstitdited CL.6 alkyl or - C(0)Cl.6 al Ryl. 20

It will be apprediated that compound of fornula I and

sonme derivati veForiniRrieof nay have at | east @&swulalll

asynmetric centre, and therefore are capable of

exi Lore. t ne stere

T r%e?%%* eﬂa“'a 656% ppftle JEleE of fiy i paced it
10, PREERRsE, éQ“‘EV RIERS G a0 jRRIPRRAL diamifie iidhe generph formula HyN-B-C-

i 5Oy sTheayixbue ieheatest enderrsfive i aminaftisplvent, 8&h as toluene or xylene,

C hiwditoest Deyih Hrik appiratue dsr H10 his Angtalyst, @bl a¢iaR Gcidd6sylate, can be used.

Al tafieP afid Nk Yhd Fb%cﬂl&l{jis\ﬂllgﬂéd to' &:%Ifﬁ{cﬁﬂ: Yodd6t Rl epﬁ{lstalhsed

?EWH Ji I‘(?};{'Ll{ ?0%{’8‘1! U%f (ggl%Clplt%Fg rms ng%vgrlg 6{] BYagora{c% m-vacuo
15, oiee they the residye geenystaflise or gilied upiBe et SHOMANOTTEYcR preparative

f oFWECof t he conmpounds being included in the present
invention. 30 The salts of the conpound of formula I

ar eoRb&irRs i FrRlAr MCRHdIGAbL %r&ﬁ]@&pb bd‘l@ méthidds! jesWﬂ!’cld in US

be h; eut
Saﬁ?g%?ﬁba{ﬁ%ﬁw Il;sgrk?rbg RNBLITREGH 567 3o fs@cﬂﬁﬁ 2 Boulihan, W.J.,
07 ngleh . £ Piher gyl h?%?ﬂ?@aﬂsd?fé’gnmﬁa I may be
t hebtginedbir apylasing sﬁmpmdﬁraﬁbmmleﬂﬂ hy/deawisgimBthems @l t s.
35 The term "pharmaceutically acceptabl e derivatives”
i NStHeg®S pharmaceutically acceptable esters, prodrugs,
sol vates and hydrates, and pharmaceutically acceptabl e
addition salts of the conpounds or the derivatives R,
Phar maceutically acceptabl e derivatives may incl ude y
pharnaceut|§ally accept abl e salt solvate, hydrate o
any ot her c unde or prodr mhlch upon Re g

to é SubJECL,ﬂL§ capable of ’
irectly) @ 40 dbnpounﬁ—df'fArnuﬂa | ot °

active netabolite or residue
X X

25 Formula 111 Formulal



- 16 - The pharmaceutically acceptable salts include
acid addition salts, base addition salts, salts of
pharmaceutically acceptable esters and the salts of

quat emary am nes and pyridi niunms. The acid addition
salts are fornmed froma conpound of the invention and a
5 pharmaceutically acceptable immorgani c or organic acid
including but not limted to hydrochloric, hydrobronic,
sul furic, phosphoric, methanesul fonic,

to'xﬁ%ﬂ@%&mom&e L*H éﬁQ%PH R)Er%'[vﬁthyﬁﬁﬁﬁé Gr trB{ Pa'rrﬁﬁlé fre added to

25 Shiyaith o prepmPRURCb o T TR B A fld B, or other

i oﬁ%?“%ﬁ?’?‘eﬁé@“b?ﬁ ﬁh@@lﬁ% 354 thegrepgtighgnanifered by HPLC. When the
chlreacticteis dompletelthe reastipnlds, qusnthied with witeysipH dheeproduct extracted into a
5 mbhwbwgirﬁmmlﬁcnt add worlied alparccaadiag & sandard MeMbEs, Similar acylation
Wra?sfoebe c%%édmtb?'reeﬁ:ﬁg ‘bﬁé k xealen?Bﬁth@%%ﬁl 6\9{11' 4 Bfnula 11T with

S al Béc' Fﬂm ng Sf &Qta QQ Emd c{if'o 1§edintx 1ené att ISZOSé'f| ?or 12%4h. The reaction
mifo'f

1, 03(\‘?3 t«ap |ag ra ct 3gp @d tema ve?y, conounds of formula III

n| mag chentreatest with| apgropimaalply h pawkalenis o8 an gopronfiath asidcehloride or
10 agentiydrids in pywidina bk gpprivalnattlys ;5°G.u cTheasiximed By hliovesdhigl arm to room
pr f&ﬂ?yﬂeratlﬁe ChnB Uit sERiRr forl e524nbmerprekeiRt #NfolaRQi ¥l Standard methods.

a g%hoéh’ila{r %8 Pe gﬁljpgveg thYA Qpﬁ;&;ﬁ;a (! lufnda&tefon&éa IIT with

egpgmnéte et{olxg & Pﬂ 8ulg h‘EF ( eé;HlvnPentsf and DIEA (3.3
ap pawyAlenay én BME) apd heniing te ASCriar @i?Pé@@ﬁé‘élYo]f“ dpys yAftgnthis time the
15 sobp=pdntt is ifbleted bppandatd methotihe | nventi on nay be in
crystalline formor as solvates (e.g. hydrates) and it

' SN’-focqutg@ Gnd ﬂ%lfg Il 9&9%5 g s 9 Ili ﬂ]atlrb‘fe &P Bhtafbd Bﬁ]ﬁ‘g suitable

of ﬁsfélﬁftgﬁﬁeie ‘}nblf‘?ﬁ:] ?%lgmtlgetﬁ?cﬁ tgﬁlegamplc that
i ngess ?S’rpylﬁm&"o%%eﬁnﬂ bf ?‘h@h?’ﬁv]é’ s|3én')' 1589 a sol vent .

20Such sol vents should not interfere with the biol ogi ca
activity of the splute. Solvents may be, by way of

exanpl e, water, ¢thanol or acetic acid. Meth —~
solvation are g rally known within the art. The?
term"pro-druy” is"@sed in its broadest n d l
enconpassés those der irvafd V& Nhat are qnnve t ed \NAT°
vivo to th 0 of the invenriom.

derivatives woul {f readily occur to those s |IIe in the

art, and include|l for exanple, conpounds where & free

hy rou i sconverted into an ester derivative or
ﬁi‘ﬁ@ ¥ oM Q)aR o 81 RASIF definee] e APIREARYf the invention.

Exanples of ester derivatives include al kyl esters,
phHemlepthe apprbpyiste Réto-atidq3 @qudPalérmed) nd NEsubsditaed dianie {dsequivalent)
25 P ﬁfcﬁr@wexze\ﬁel tbm@ne AR IR ARG ed Hhaﬂask Saqdip dcwimwstﬂfer 8nd Dean-

R fnvenlfea&*ﬁ Al Eﬁﬁ y i M&%é EEF%IP prgparaic (1-8h).
JE{‘ ? EQF &t reypoved; by agist aB?‘bEﬂ‘h TERIEHST 9 fegidue can be
|nméﬁkd@wnaﬂemu@thWDéa in text books, such as "Design
of Prodrugs" Ed. H Bundgaard, ElseV|er 1985. 35The
30 t ecmlp@ﬁxas PEESGHulLPivhete RG $EPLRY bthRStkrare b{éﬁér&ijﬁs‘ing the following
bi gL ? ycally acceptable esters of compound of th
i nvention such as sul phoni c, phosphonic and carboxyllc
acid derivatives.
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



Thus, in another aspect of the invention, there is

provi ded a prodrug or pharmaceutically acceptable ester

of a conmpound of formula I. - 17 - In another aspect

of the invention, there is provided a pharnmaceutica
conposition that conprises a therapeutically effective

amount of one or nore of the af#tenentioned anti-RSV
compounds of fornula I, including pharnaceutically
acceptabl e sails and derivatives t hereof, and

optfranabligoe an:mac e reaslidnyisab@egioalet eo caslrdndrthe product filtered,

di | WRAtd andl E@He?afl EYRBNERE rSRCE hpREprdke sbIOEfE If no prec:p:tate is
"t rfg%éﬁpé ger ﬁct canl hﬁgd usn'ﬁst%&h% cﬁ%ﬁﬁ%%hl@ﬂl@&% 9

or ‘use o e |nvent|on rapeuti c and
prophylactic treatnents. In another aspect of the

5 nv@lﬁ&‘ Bhpotdi b fdrBul T e BestepHEd Bis@e Qadlﬁorp %fﬁ)&l&[‘gr @bdification of
Itlﬁ% Lubatilrgeﬁtp C'!l"llﬁg c&gd ’BE AiReg ll')& ugﬂg yafléz%q& G& Fs for functlonal

rvatives

© e RICHR TS el IO, oo NUREY (65 froriioss; deseribed in
hu rfeemmebgnsivh ergeigi Ganymmatinny: Besuwdinion funciensdl groum preparations by
patliaesvk R 0, Mee ¥ otlh §1CeDPublisierg tie 1 985 pect of the

10 nvention, there is prOV|ded the use of one or nore of

t heEx]aﬁl ﬁg Qse dngln E?P—U&%rs@gnsffﬁlé @%]L]'R@r' from ~CO,CH; by

euI| C g ? alts, or
ndieaie 14 £he el PRy eer ﬁﬂ}%u%dﬁ%@?’ f"b‘f ﬁ?ﬂ‘eR in CH;OF; -
t r e EBRtrom —Phith €-8-rFICEPRH inpymidingsyNC mENAR with an
ma\alkydiseibingyanatt e oe d tonyhanit habids heNREEHER rénom veEHg with  alkyl
15t heshBpsibiniatal INRE(IO0HERIR VﬁoxﬁrmNHR of treAmemTPaingn Batyanate, c.g.
or FIRLEY b1 Nﬁ %‘ ﬂﬁﬁ@&ﬁ atrhd}e \Jiﬂﬁ‘(ﬁ@(ﬂ)ﬂ@ in pyridine; -

af ﬁéwgoéam g%ﬁ%@;&c% ]?eagng 511 a?lcohol ~C(NR'R"SR
VAL 11 Dt BSOS 6 o toelipry- CEONRR (where R or R

t hemedlﬁ'drogcm) if@nnaﬁ(ﬁ)bﬂsz writh BNRR e §(¥ehNRIRS frome—C(=NR'R")-5R
20pr svgNNHOON OBy héuting tin @ihydifousedltohbl alteinbtiveBY frorb —C(=NH)-NR'R" by
Al thowagh: the Hr@%ﬁ'%ﬂﬁx? FAGAN [RIGENERIS Vsl _NHR' by treatment

ref e e I
P A3 om R wséa%ﬁ%n%m G IRy g i
be ngéw NRCEMR fopeNREAPIRo Py Gemarent, vith Lawesspn's peagent [2,4-bis(4-
s ubmdtlEmxiyphenird ihdod-dithimdiphosphstane Pat-disdfidledr INRSQ 4 dromerHHR with
25PN etifiie Vdnhiifride Nehd Miisé MO (NBlYJOHS , from® -€HIEH])COMGR'| with Na(Hg) and
an' ténd btg@@ éﬁr oS- G{b)@ﬁvb?@ﬁ@atﬁﬁhﬁmug@m;rﬂhén GEN, then

" SEAEBLEOH i TRRIONETL I UG, iy ST B e

Theabyceid eerQs, R togn REONS| )i X'E0 éﬁ é’wm -C(O)OR’

outwithnNal /|R10HI;16CH61Hz d'mungCHe&:Hd@E by3 CSBWGW teaglégyi; cNBL: from -

30a gROS0HIbythe Crftus fredetiomnvH Ceath 6-0¢00)NIdOH Ot I'sOf/base then H,0; -

f Or(fﬂt')(@))(llilik'ﬁ'om —CHCHOHCHR by using the Dess-Martin Periodinane regent or CrO;

/ agH»80, / acetone; -C¢HsCHO from —CgHsCHj; with CrO,Cly; -CHO from —CN with
SnCl; / HCI; -CN from —C(Q)NHR with PCls; -CHzR from ~C(O)R with NoH, / KOH.

35 During the reactions a number of the moieties may need to be protected. = Suitable
protecting groups are well known in industry and have been described in many references
such as Protecting Groups in Organic Synthesis, Greene T W, Wiley-Interscience, New
York, 1981.



Compounds of fornmula Il are internediates, simlar to
formula | but where R is H - 18 - Conpounds of
formula Il may be prepared via appropriate starting
materials of fornula Il. General nethods for the
preparation of 2-(aroyl)benzoic acids and
3-(aroyl)pyridine-2- carboxyligiacids of fornmula Il are
descri bed by Yamaguchi, M et. al, J. Med. Chem 1993,
36, 4052-4060 and Natsugari, H et.al, J. Med. Chem

12‘9@ abbfbviabiold fh%tlglg?’ gﬁ%gb%?fer%in,ainclrﬁg%ﬁg ?glllinéets:)lgg,cz}ng e(:)c]perimental
? ogrérgr{ij@am? ?Hl%lslg‘ggg% Ségldf}ﬁafeﬁ ‘%"é{ﬁg‘r oxi mtely 3

eglsi val ents of an appropriate diam ne of the general

f

fM:a HeficBotmgthanghe i xture is heated under reflux
5 i nDEEA:I ner diisoptopelethylasireh as t ol uene or xylene, with a

DepRtESt ar kdigRpatBinemifieor 3-10 h. A catal yst, such as an
acgd tosylgﬂlﬁ, can be used. After this tinme the

r tion is allowed to cool and the product filtered

a E)fq&:rys?tg?llai"%tﬁta froman appropriate solvent. If no

prl\é[E:i pi t at®eH¥k s t he sol vent is evaporated in-vacuo 15
10 arde®He r emetliylalockel ystal | i sed or purified using flash

chvigmat ograpRypatropegpar ati ve HPLC. Conpounds of

f ol & | | fuckaPmadmfe RéofRh@duced by the nethods
dggeribed Ln LS

pheny
HPLC: high performance liquid chromatography
15 TEA: triethylamine
TFA: Trifluoroacetic acid
TFFH: Fluoro-N,N,N",N"-tetramethylformamidinium hexafluorophosphate
THF: tetrahydrofuran
TsCl: Tosyl chloride

20 TsOH: Toluenesulphonic acid

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

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

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

30
The term "composition” is intended to include the formulation of an active ingredient with
conventional carriers and excipients, and also with encapsulating materials as the carrier,
to give a capsule in which the active ingredient (with or without other carriers) is

. surrounded by the encapsulation casrier.

35 .
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

40  skilled in the art. In the preparation of any formulation containing the compounds care
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4,058, 529, Sul kowski, T.S., et. al, J. Og. Chem 1967,
32, 2180-2184 and Houlihan, WJ., 20 et. al, J. Med.
Chem 1975, 18, 182-185. O her (novel) conpounds of
formula | may be obtained by acylating conpounds of
formula Il as described in Schenme 2. Schene 2

25Fornmul al!''Formula | - 19 -_.pm-one nethod, two
equi val ents of diisopropyl ethylam ne or triethylam ne
are added to one equival ent of a conmpound of formula

I showi® bd- Hﬁerﬂ &&:eﬁfhh% ¢ A I:Qtlg er the @c)m]%run&) Esh’ﬁﬁ d@s?r}ég'eadt 1nQ19€ process

i s (o8 cROPRB abih I, FerlL T e ihaghon WIEh BrIRg destrpped. In some
r égew%WCF%ltq%@n%wewwww%?t the gomprang by gueans known in the art,
exuehasst & exampleamicrg gh¢apvhlatior glimilerly teveute of mdministdatioh chosen

uph@dd by slich that thesbapoaidicagichngsite oBadtionar acyl ati on may
al so be carried out by reacting one eqU| val ent of the

Cq@%ﬂé}ﬁ]a éutlcgl -%lﬂnéﬁlsl anS or i‘ oﬁf 10N in e'UI VS&%@E f%‘flﬁli%%wi’fal rectal,

F
Tﬁ'gs eE?EtCPle; r(mic h“%qa e dsy 1%6'0 ypginal her pawsaigeal (including
i WWIHTAFQWFWP%W inframgnoysdsinghisrasiomurain| 4 formespitable for
bedministtitieh by tnhalap oxinseiflation. 2t 25 afyiseyel thittthe Odmpsitions should

apprReVidalt i aClosn CHUiRblE 0@y Wral 16+ %Qb’gﬁrhﬂ%trhﬁbxpw 'b? 1Hﬁa]atxon or

at ARRGQXI mately -5C. The m xture is allowed to a
roomtenperature and after stirring for 2-24h the

product is isolated by standard nethods. Acylation may
amﬁcwoaeqiﬁ dvriinggntionetagethey withea eqppensionsl adisvarsauiencor diluent,
ofnaf dhwsuba pldckd vintbhtht hierm peft piprhadeaticab chapysitiohs amid cunjt3dosages

ethétes8 laBd irSguch T&Eﬁ'ﬁﬁﬁb@eﬁﬁ%b{&ﬁﬁﬂﬂlag sahChs PAbAs 6:3IRd capsules, or
e IR ta§ olutfbn gi&?? @In'uﬁﬁmg Qi 0£ geg)milgs El;oed WIC'#] the same,

B Rl éﬁ /5% Apes e o helagr it tigh s G form o
I\Ft?s"élllcflb?ﬁﬁ GBS patrStes (ngluding éuhcuﬁfl@u@ééﬁ obt ai ned

usi ng suitable N-substituted diam nes. These may be

pSwiba pRatmayekios Wooipdsiests Asd lﬁﬂaﬂ'&lage toahs dB&ESH BRY Bdmprise
KEd#%Entlondl: ingfeliien®!in convd¥final PG Brtic,” Yith 3¢ wiftiohi ddiitional active
compounds or principles, and such unit dosage forms may contain any suitable effective
amount of the active ingredient commensurate with the intended daily dosage range to be
employed. Formulations containing ten (10) milligrams of active ingredient or, more
broadly, 0.1 to one hundred (100) milligrams, per tablet, are accordingly suitable
representative unit dosage forms.

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

For preparing pharmaceutical compositions from the compounds of the present invention,
pharmaceutically acceptable carriers can be either solid or liquid. Solid form preparations
include powders, tablets, pills, capsules, cachets, suppositories, and dispensable granules.
A solid carrier can be one or more substances which may also act as diluents, flavouring
agents, solubilisers, lubricants, suspending agents, binders, preservatives, tablet
disintegrating agents, or an encapsulating material.
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20 In which R2 is -CHR3 or -S(0)2R5, as earlier
defined in the summary of the invention. Hence, the
appropriate keto-acid (2 equival ents) and N-substituted
diamne (1 equivalent) 25 in chl orobenzene, tol uene or
xyl ene are placed in a flask equipped with a stirrer
and Dean-Stark water separatorsfind heated at refl ux
until no further water is seen to separate (1-8h). The
solvent is then renoved by distillation and the residue

{%g'der-ghtg gﬁ!ﬂdﬁyg éﬂgig'fcﬁﬁdgdj sroI 1]& tl'||a(ii Vat:zlr grglég}r?a gvgjtg tgﬁ @ée!y divided
T GIROE Yy e prepared using the follow ng nethod. -

20 - from 20-120C for 1-24h. The reaction is then
al Ingeidets,t the ectble canghondre ipmbadovitll thetoarrieel haviag MigdnaBshary binding

g esapioith liry suitablE Ypdttionhs &l Johﬁﬁ“eta@m&HMlﬁFJ hedl S eSRLYENT -

If no precipitate is forned the product can be purified

usHn standa raphi.c nmethods. 5 O he

coiBchoRlyR ?%?%P%?ﬁfa%?%ﬁ&ﬁ 5 SOBLHIGF 15) 1® BOU daYaIGpercent of
éﬁ%@%ﬂ"e&’%ﬁﬁ'q‘ iuitabl Mamemewgmaﬂgsr@n eartongien megneFhing stearate,
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f warbokyanahylepllalse,i ftlow- GRS FhBNcoddR! ButkNOMA e 1iRE The term

i ngféﬁirﬁﬁ'orﬁ ughinBidld1 95 GndRRC Eﬂeb?(qm'uﬁn g ﬁ’l@ﬁ&ﬁiv\é compound w1th

o AL S W B2t d e, i

| r?& “”Yﬂ‘?g °an_‘E®‘5'E55aﬂ15T°€§ degs by @n‘@l“il%néﬂhl“@r’@dbus in association with it.
i Piilarlyp aychetsiaod Jozsnges arCigjuded. Tdbletsnpod@REHRpbYles, pills, cachets,
hand loaenges ¢an berused dsholid foeas alivbledormilaimidignitids, €. 0.

NaCN, and HNRR' in CH3OH - OC(O)R from-OH with e.g.,

al}"%ﬁ):gsﬂnﬁ oklgd g, a olr e@inN R\!vgc g&cgloa@adrﬁrl R ?ﬂy aﬂ,dog{ycendes
R PSR e %?Yﬂsn%tﬁii grdis eitve: conmmywﬁmpetﬁ%mmwously
by‘efq“baﬂs yritirngg: Fhamaltsn dlymna@n@us grigpureHRHIBOp@wedRN® ponvenient

- KRG DYy RRds, nbhowedNbleodlyartdrikatbyeotsolidifyn CLC(0) R i n
pyridine; - C(=NR)NRR' from-C(NRR") SR wi th 113NRI OAc-

bﬁoﬁﬁﬁﬁtfoﬂgsdlﬂbﬁlfﬁpﬁélﬂa ﬁlﬁtﬁlc)n ar bOPe C&?) NFQess ﬁaénpons

RETCRPS, et |l APty ppipEdps i Fo e it sch
arnmarm argjoRPFOpid®R 20 with N - 12CN by
heating in anhydrous al cohol, alternatively from

gquﬁi"ﬁonhl r ar&lhﬁnﬁ rrﬁ’dﬁd@%‘luﬁ@hﬁ hsu?]SeQNoﬁsn %&b&ﬁhmb& o0 Ekample,
;ﬂ% Ff? éolut%\{thEg Bxan%pl% aP?FglﬁtFrab\nl?Jﬁcnon liquid
08904?&& P'ﬁlaﬂ?t fuiohn aangeut ety ethylers:glysoRsipiyR

by treatment with Lavvesson s reagent [ 2, 4-bis(4-
nBtetiloigpidefosnd perhpdsiting inthideisteilpfodsiphs tsaspensors; dﬂn&léioﬁlb ,Cbyrups

eand el MRSt til & DiBredNHR oM b d?s§olwd b élﬁ;l,éHaE& % iy eutically

an d%%%%%@%ﬂ%ﬁ Gm - &%‘;%ﬁqﬁfﬁ t (\f/}daég t]i"h

SQC12 then CH2N2 then H20/ Ag20; -C(0)OH from
P 2psprdipgtorthepresonf Wﬂlﬂ@wmﬁméﬁm%ed for parenteral

aadnynistmﬁen (herbyGnR&jonRfcDEkan pE bblue ﬁmRﬂoﬁ)oRlzoﬁ)hu%%mn) and
-fi3HBEOprdsemed (i Adse Woink iNaumdpoleEHpre=fHPBrihE@Msmall volume
- iiSich 2P Ri-B6e COHAREN WRAL B&’cﬂ:d pr '_Pvainye e 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




30 C(0)OH by the Curtius reaction; -NI2 from -C(0) NHOH
with Tsd /base then 1120; - CHC(0)CHR from - CHCHOHCHR

by using the Dess-Martin Periodi nane regent or Cr03 /

aqH2SO / acetone; -C6H5CHO from -C6115CH3 with

Cr2Cl2; -CHOfrom-CNwith SnCl2 / HCl; -CN from

-C(O)NHR wi th PC15; -CH2R from24G(0)R with N2H4 / KOH.

35 During the reactions a nunber of the npieties nay

need to be protected. Suitable protecting groups are

veloF stsrilewolid Br by Blephiliyatian drofd YRuiREe Por d68stiRitdAdvitiNa SBAKle vehicle,

reter G oups in Organic
Eghsgeg %%lg&b ﬁ@éwE&P%@fo- ey

eene T W Wl ey-interscience, New York,
The abbrevi ations that nay be used here| n,

-21 -
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10

15

20

25

36

35

40
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I\/PQ [%y ;Me OH: et hyl al cohol Ms:hass spectronetry
N nucl ear

gneti c resonance Ph: phenyl

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 (see for
example Cleland et al, 1993). 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
appropriate route including intravenous, intramuscular, intracerebral, intrathecal, epidural
injection or infusion.

Sterile injectable solutions are prepared by incorporating the active compounds in the
required amount in the appropriate solvent with various other ingredients such as these
enumerated above, as required, followed by filtered sterilization. Generally, dispersions
are prepared by incorporating the various sterilised active ingredient into a sterile vehicle
which contains the basic dispersion medium and the required other ingredients from those
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varied and may conveniently be between about 5 to about 80% of the weight of the unit.
15 The amount of active compound in therapeutically useful compositions should 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, com starch or gelatin; excipients such as

20 dicalcium phosphate; a disintegrating agent such as corn starch, potato starch, alginic acid
and the like; a lubricant such as magnesium stearate; and a sweetening agent such a
sucrose, lactose or saccharin may be added or a flavouring agent such as peppermint, oil
of wintergreen, or cherry flavouring. When the dosage unit form is a capsule, it may
contain, in addition to materials of the above type, a liquid carrier.

25
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

30 as cherry or orange flavour. Of course, any material used in preparing any dosage unit
form should be pharmaceutically pure and substantially non-toxic in the amounts
employed. In addition, the active compound(s) may be incorporated into sustained-release
preparations and formulations, including those that allow specific delivery of the active
peptide to specific regions of the gut,

35
Aqueous solutions suitable for oral use can be prepared by dissolving the active
component in water and adding suitable colorants, flavours, stabilising and thickening
agents, as desired.
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oily base and will in general also contain one or more emulsifying agents, stabilising
agents, dispersing agents, suspending agents, thickening agents, or colouring agents.

25
Formulations suitable for topical administration in the mouth include lozenges comprising
active agent in a flavoured base, usually sucrose and acacia or fragacanth; 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.
30

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.

35  Inthe case of a spray, this may be achieved for example by means of a metering atomising
spray pump. To improve nasal delivery and retention the compounds according to the
invention may be encapsulated with cyclodextrins, or formulated with other agents
expected to enhance delivery and retention in the nasal mucosa.
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ggeéﬁ 8ChdeSniSiRitiof a%@ﬁrﬁﬁarﬁﬁ} ba&dsRed. Qﬁosigieglhitefgnn as Psg\c,iv herein refers to
<k 88 il R AP 105 e o
or “CHIBEE B BB G yantly ofcrctivemajetel flculated e produce the desired
35 cothprapratie  effecti inp @vseeiationo e rtbo ursiyiredh ohasimecewisalpgarrier.  The
st $peeificegion Tovethernd ek dosagemuefonms ofrihe tinwetiois areidtated by et directly
| Ndepedeiv B I(§Nthe unique characteristics of the active material and the particular
therapeutic effect to be achieved, and (b) the limitations inherent in the art of
compounding such an active material for the treatment of disease in living subjects having
40  adiseased condition in which bodily health is impaired as herein disclosed in detail.




20 sized noulds, allowed to cool, and thereby to
solidify. Formulations suitable for vagina

adm ni stration may be presented as pessaries, tanpons,
creams, gels, pastes, foams or sprays containing in
addition to the active ingredient such carriers as are
known in the art to be approprigge. 25 Liquid form
preparations include solutions, suspensions, and

ermul sions, for exanple, water or water-propylene glyco

sol utions. For exanple, parenteral injection Iiquid
rnulateg as, sol utions in aqueous

.at i be f |

pol 2 o el ies B dhimrien P &hsFREIOf GUTIEF Wesirarthe compounds

coﬁ%ﬂ§ﬁ¥F5H§%FﬁEthe sterile sol utions, suspensions,

enul sions, syrups and elixirs. The active ingredient

ScaThbemdustssf corponrid SUHARNE T hdininifterRRHRGEM the ?+a ¢ from about 10
ac afPloLE nfpAdr W8y, 'deﬁéhﬁnltg% il ?&LJ& ho\.m%d’eom&? d hn the disease to be

organkg solvent or a mxture of oSl
accorgfng to the present invention may thus be

formul ated for parenteral 35 adm nistration (e.g. by

i nliidsor pewdesx afepl intisnisals ddnjimistration, omblesnior Neapsstes for oral
10§ nhdrgingtptiamahdriigyids forfintesendus ddinihistrition R IBe frefeffed Bompositions.

anpoul es, pre-filled syringes, small vol unme I nfusion or

[ =005 [ ith an added preservati ve.
%Rggﬁkhkgggﬂggﬁgnhgln?rievﬂbch forns aspsus ensi ons,
ol AISMIR pectsp WS FRIEHEON Gither 1 Broker Ayaacs bR dB.A G200 or AM 300
antPEREMARNt Bneatrs pierrurceeiehinGBfls dsacttores CByOPendisFMSO using
15 st tbirbsidiah golwent peak abi 5 pefersiiey Clgaiital. shild ¢ tPoR&T b Beys scale in
t hgarBCper BilGHO(pRe) Qlking ¥ BRoWRg PONY&GTohS tdMasfl He Gllitiplicity: s
bY(sB2RD! Wbttt @blet), g4Guartet) m (multiplet) and prefixed b (broad). Mass
spectra (ESI) were recorded on either 2 Micromass Platform QMS or Finnigan LCQ
Advantage spectrometer. Flash chromatography was performed on 40-63 pm silica gel 60
20 (Merck No. 9385). Analytical HPLC was carried out using a Waters 600 Pump, Waters
717 Autosampler and a Waters 490E UV detector. Preparative HPLC was carried out
using a Gilson 322 pump with a Gilson 215 liquid handler and a HP1100 PDA detector.
Both HPLC systems employed Phenomonex C8(2) columns using either acetonitrile or
acetonitrile containing 0.06% TFA in water or water containing 0.1% TFA.

25
Method A

One equivalent of an appropriate keto-acid of formula II, is reacted with approximately 3
equivalents of an appropriate diamine of the general formula H;N-B-C-NH,. The mixture

30 is heated under reflux in an inert solvent, such as toluene or xylene, with a Dean-Stark
apparatus for 3-10 h. A catalyst, such as an acid tosylate, can be used. After this time the
reaction is allowed to cool and the product filtered and recrystallised from an appropriate
solvent. If no precipitate forms the solvent is evaporated in-vacuo and the residue
recrystallised or purified using flash chromatography or preparative HPLC.

35

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

S

[a)



of sterile solid or by lyophilisation from solution,
for constitution with a suitable vehicle, eg. sterile,
pyrogen-free water, before use. Pharnmaceutical forns
suitable for injectable use include sterile injectable
solutions or 5 dispersions, and sterile powders for the
ext enpor aneous preparation of s4%rile injectable

sol utions. They shoul d be stable under the conditions
of manufacture and storage and may be preserved agai nst
oX afkdéthgleneadiaminge cont ami nati ng acti on of

m cr oor gani sns such as bacteria or fungi. 10 Those

B D T

5p 4y dEDand sui tabl e ex0|p|ents for
efophzézmt([MxHa]ants is routine in the art (see for
exanple Celand eta!, 1993). Buffer systens are
rogi#&g#%%%sed to provide pH values of a desired range
an carboxylic acid buffers for exanple
acetate, citrate, lactate and 15 succinate. A variety
of antioxidants are availa e for such fornul ations

i ncl udi ng phenolic conpoundg such as BHT or vitamn E
reduci ng agents such as net i or sul phite, and
netal chel ators such as EDIA. Ej;olvent or di spersion
medi um for the injectabl e el or di spersion may
contain 20 any of the conve#tignal solvent or carrier
systens for the conpounds, and aray contain, for

10 €X @8R sundA@t“ed% r&k%%k PRal A 2f{¥@ﬁﬁkﬂaenz@y]%§{zé‘ilc,ac1d and
pr?@y qgeogoé % and Iqu|d pol yet hyl ene gl ycol , "and
t he Tk ?’ iTabl e mixtures thereof, and vegetable
oils. The er fluidity can be nalntalned for
ox HFAMR B)0NHe GBELYS 148cieR (MIDaa32:90 @bilEhi 297813 (m, 2H)
t he.4n=iatt GmabHy 7012-1.0@ (meti), 76d-D3AT (melld), §i3867 47 (m, HET), 7.48-7.56
Scaéﬁ;gb ﬁggﬁg@gﬁpmﬂﬁnd by the use of 25 surfactants.
§ﬁ#?63§ e action of m croorgani sns can be
bro out mhere necessary by the inclusion of
various antibacterial and antifungal agents, for
exgompbeundyar abens, chl or obut anol, phenol, sorbic acid,
thinmerosal and the like. Il many cases, it will be
preferable to include agent Q adjust osnolality, for
exanpl e, sugars or sodi um cR ide. Preferably, the
formul ation for injection w giziotonic wi th bl ood.
Prol onged 30 absorption of"thg Nnj eCt abl e conpositions
+s&/1 n the conpositions of
foryexanpl e, alum nium

can be brought about by tHhe
agents del ayi ng absorpti on,

nonost earate and gel atin. Pharmaceutical forns suitable

for injectable use may be delivered by any appropriate

20 r oGempeund| Titian grapated divimg dvigthod iy ifrgmud€4rrhiprobenzoyl)benzoic acid and
i nt dalierietvedne. | ntrat hecal , epidural injection or

infusion. 35 Sterile injectable sol utions are prepared

bylﬁm 96 INEHER) 9@%»1%2 %%nﬂ?a W7t Re 28 BH 9894 (m, 2H),

rré"}géldg e aﬁ%g%;@gjﬂé& 592?4‘? Gk, 7.35-7.49

y filtered sterlllzatlon
th@ﬁmkﬂvﬂ+ﬂﬂéﬁér3|ons are prepared by incorporating
the various sterilised active ingredient into a sterile
vehi cl e 40 which contains the basic dispersion nmedi um
and the required other ingredients fromthose

25



- 25 - enunerated 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. 5 Wien the active ifigredients are suitably
protected they may be orally adm ni stered, for exanple,
with an inert diluent or wwth an assim | able edible

car rTe 'metBéds! for ; ' or, soft shell oy
gel af 48 ﬁ@%ﬂ&ﬁ%@%ﬁcﬁ:&gﬁﬂ ulr?a%lg &g l?aﬁ?Joo? amseefi%‘f’“_bed m US
or iti’ag'gwao&aqzhncor’go 2t et d e n@ %3344 89-b% ased Hawdihan, W.J,,
di et 2EdrMEt-dtiehd Y D d Bt i88-188ni ni stration, the 10

active conpound may be incorporated with excipients and
dseiMséthod Be form of ingestible tablets, buccal tablets,
troches, capsules, elixirs, suspensions, syrups,

f , i h it .and
B —
of acire coirfg%‘?}%.l hd Bt Ocht fYeacd chindde ompdher eedating agent, is

and? eﬁ%ﬂ]&tqlléﬂlge nghthe rshctivn mropispred &y HIGe dWhardthegsaction is complete
1@ onthentastion §s pentied wiknvadoul te jrodrbotiacB8A%OEORE. The Et0Ac is
wei gltkequbntlyheadhed ith 33 ITQEuRARY RS, ﬂfh%\c%ﬂ'\)ﬁﬁ%rg ?iRgH W%gé(gmq):watcr

t hesRPEYN u ' n )

suf {hie %S@E{:Q?@)}a%/qyaﬁli%tkjé% I(weg_ g%%ggaza?fs)l églaff)'itéiwi‘i’é’ﬁa.tedﬂﬂé’ acuo and
tabl 6t s tro ﬁregygfé 1$9dL0r piy aghehremaograpky waing BIQAr/hexanes
contTVPrenatvs iidfent s as 1isted hereafter: a binder

IXuch as gum acacia, corn starch or gelatin; excipients
sucMettl®d20 di cal ci um phosphate; a disintegrating agent

such as corn starch, potato starch, alginic acid and

thegld ka: Lcant such as sium stearate; . and a
svvee(%fltléeér%%hvg Eg{ggﬁ%? EPRAPPT ?%@WB%‘Q‘Q{‘;E? a &1 is reagipd- ith ppe equivalent
ey 1B APRERPEELSacid chlogide i ¥ikme at £20°Cfor h2éls The peretion istthen allowed
203i o 6obiad écgprodu fdteradmﬁ; efybtallioed {09, adMippropiife solvent. If no
ogugpipitare is Honed the réuctaPEUISificH fusikBYaSH Chidl - :
addqprion to materials of the abovgm?yge, a #ﬁaogjlmghy or preparative
carrier. Various other materials nmay be present as
coat i or to otherwi se nodify the physical form of
thi‘&?ﬁfggige unit. For instance, tablets, pills, or
25capsul es may be coated with shellac, sugar or both. A
sy Nuglkylnteé ldiaxiitesigy Roptmirdd dcb&dag!th ViR SOPRAH Witiined in Kruse LI,

suef ase Mgd_@hgﬂyepgggpjgjgsgg@jt , methyl and _
propyl parabens as preservatives, a dye and flavouring

sucf:qh 30 .as Eher ry or orange flavour. O course, any

mat EPRTAE s oA p ke FparIvA§ntaln wndi oW ssybstituted  dismime@h eghistalent) in

30 pe chiprabenzera toluene oy xplenearapthced hss Aaski efuipped Mitht0in@r bAd Dean-
t h8tagmwatet sepaagpk. aye ¢hixtufe ig ebfiukddOfhtil hE Gudiel Wifr is sean to separate (1-
COBRQABENyfikh R thEsIIMRPE: IR Hitifled DirQnd gtr?ﬁ@%déo%ﬁgeﬁlse residue is
pr ﬁfeahkﬂ;??‘ﬂ&p%r%g%gul%t lons, LHC nose t
alTow spectiic aeltyeriPegr Pirpararys eptide to
specific regions of the gut. 35 Aqueous sol utions

355 t9dE f or oral use can be prepared by dissolving the
active conponent in water and adding suitable
coPusr eivalent bxhe apopritedoiniposid 6 BARuLE Il $RIUEOWADSHE Squivalent
aSode%app&ﬁ)nate 1socyanate or isothiocyanate in THF or Xylene at a temperature ranging

from 20-120°C for 1-24h. The reaction is then allowed to cool and the product filtered,




- 26 - Aqueous suspensions suitable for oral use can be
made by dispersing the finely divided active conponent
in water with viscous material, such as natural or
synthetic guns, resins, nethylcellul ose, sodium

car boxynet hyl cel | ul ose, or other well known suspendi ng
agents. 5Pharnaceutically accepigble carriers and/or

di luents include any and all solvents, dispersion
nmedi a, coatings, antibacterial and antiftngal agents,

ll'?] %&H&@aﬂnﬂc pﬁﬁ’igﬁf ?%E%hﬂﬂe ?&%ﬁtﬁ é{?ﬁ(g I'Jaﬁntldfelﬂ?as formed the
o ied#0n Hax PRy Al Chratbiterenty G pketaiapve BELESS |

so far as any conventlonal medi a or agent is
inggg@g&h@i@ with the active ingredient, use thereof in
t he erapeutic conpositigns is 10 contenplated

Suppl enentary active ingr epi= so be

i ncorporated into the conps ilak Also i ncluded are
solid form preparations thar Sol ntended to be
converted, shortly beforg ug [iquid form
preparations for oral admefs¥ration. Such liquid forns

si ncl ude 15 sol utions, suspenstons, and enul sions.
These preparations may contain, in addition to the

ASEATISNF LA S U3 COMY P A -ty

buf
@Péﬁn t hi ckeners, solubilising agents, and the
I|ke For toplcal adninistration to the epiderm s the
IOCOWHMBSGQWHMCBQM 6 332e3.3 0 ntH)o 8. 78ed/8220n,bid]), 3.91-4.03 (m, 1H),
f omelateEn,a$)07.08-MEB (&, 214, $a7%d, Q7.8 AL NS7. 39r(d 3s7.8Hz, 2H), 7.43-

;;ggfg‘*g 3@37@% b a9 08 BOTEI S8 m. 1R

n of suitable thickening and/or gel l'ing
agents. Lotions nay be fornmulated with an aqueous or
150i [Gentpermdd Bnd wi Il in general al so contain one or nore
enul si fying agents, stabiPIS|n di spersing
agents, suspendi ng agents, /T %ﬁszgfh agents, or
col ouring agents. 25 Fornmulhg uitable for topica
adm ni stration in the nmoutiad ¢l yde | ozenges conpri sing
active agent in a flavourg , usually sucrose and
acaci a or tragacanth; past 5 conprising the active
ingredient in an inert base sufh as gelatin and
glycerin or sucrose and acaci a; and nout hwashes
C oEpmipsimig 3t pRephicd @sing Yetttbdbising)Cémpdtint ding bbnzdyl dhioride.
cafp NVIR (S6DMBEAL, WHELSS 9@1%@&3{1%}9@7@@3}9%0'1}&% 914,00 (m, 1H),
2091 49813 b Eh‘)%z ﬁais 5?1‘3' é4§&’r3" Qi-l'zoﬂﬂﬁg%aﬂﬁl @l, $H), 7.56-

i
fo? I(“a't 86’@" 10&28007(|‘P Hrgl e or nultidose

f oMA miz38P KMt er case of a dropper or pipette, this
may be achi eved by the patient adnmi nistering an

appb@psindtzg, predeterm ned vol unme of the solution or

. Ct N@
Cr

25



35 In the case of a spray, this may be achieved for
exanpl e by neans of a netering atom sing spray punp. To
i nprove nasal delivery and retention the conpounds
according to the invention nmay be encapsul ated with
cycl odextrins, or fornmulated with other agents expected
to enhance delivery and retentiopg2in the nasal nucosa.

- 27 - Administration to the respiratory tract nay al so
be achi eved by nmeans of an aerosol fornulation in which
the active ingredient is provided in a pressurised pack

W t Lk able pr l,l.ant sueh a _chl orqf | yorocarbon |

(cF @%Méﬁgv%s, R B Pt B B BetBorobeiady Shencone acid and

tri QhPgEEkitde e, or dichlorotetrafluoroethane,

carQon di oxi de, or other suitable gas. 5 The aerosol

ey HORMEn(360MHz, @DK1;)CORYAI(, BSIBHACHAM.0BI8D @S 3H), 3.42 (d, Jas

| eciiBHiH)IBR3B0RmR\ 110} 7104.78% (RE 1 ,”f.Iflb,PﬁmbﬁHg 7.39-7.46 (m, 1H)

Pr oV gxL-ofs Of of) t ey ed ﬁ{ahg)e. Al'terfnatively ‘the dctive PO

I ngr, i?n DRy, he ﬁroslﬁe “inthe formof a dry
g (VL

po e a powder m x of the conpound in a
sui t abl e powder base such as | actose, starch, 10 starch

l18er Cempbyes?4such as hydr oxypropyl net hyl cel | ul ose and

I

pol yvi nyl pyrrol i done (PVP). Conveni ghr{ly the powder
carrier will forma gel in nasvi ty. The powder
conposition may be presented ani t~dose form for
exanpl e in capsules or cartrjdoes pf, e.g., gelatin, or
bl i ster packs from which t may be adm ni st ered
by nmeans of an inhaler. 15N f0rnul ati ons i ntended for
adm ni stration to the respiratoby tract, including

i ntranasal fornmul ations, the conpound will generally

hav I ' [ Z€ r | e .of the order, of

5« SoRR AR b 8L AN ellog TS D B Bt S Bnd ey

obt SPASFNRIRGans known in the art, for exanple by

i croni sation. 20 Wien desired, fornulations adapted to

gi fo Mﬁ @E%mgmesp gﬁ 9% (Ilaie JRC13NE TH)QB 203630 (mTB3H)PS.44 (d, Jag

enpl 3446 UH), Bs3-1 BHEULOLR €Pgy, at18o1) 73-7.

pr ef.ﬁ-?.lglz[%gi {puni grﬂglgg ag%ﬁ?o% @ H%qtslg %&f @’E%"%é’%% 81 (m, ZH),
[ ;ﬁﬁf

pr rat ~Subdivided into unit doses contai ning
apéﬁgﬁﬁ? éafities of the active conponent. The

20ni t dosage form can be a packaged preparation, the

pacGagwuodPf ai ni ng di screte quantities of preparation,
such as packeted tablets, oapsul es, .and powders in
vials or anpoules. Al so, thg nge formcan be a
capsul e, tablet, cachet, ®,. ge self, or it can
be the appropriate nunber of agy~ef these in packaged
form 30 It is especiallypfa® ;Eeous to fornul ate
parenteral conpositions iR ade unit formfor ease of
admnistration and uniformty & dosage. Dosage unit

formas used herein refers to physically discrete units
suited as, unitary dosages for the sg&%ects to be

tr gundeZrcias peraredoing Methed B fane adf-solmybibenapicasid and N-benzyl

250f ethylenediamineeri al cal cul ated to produce the desired

30

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

MS m/z ([M-+H'] 355



35 therapeutic effect in association with the required
phar maceutical carrier. The specification for the novel
dosage unit forms of the invention are dictated by and
directly dependent on (a) the unique characteristics of
the active material and the particul ar therapeutic
effect to be achieved, and (b) .ghe limtations inherent
in the art of conpoundi ng such an active material for
the treatnment of disease in living subjects having 40a
diseased condition in which bodily health is inpaired
Sﬁﬁiﬁdgb§0|osed in detail. - 28 - The invention
the conpounds in the absence of carrier
mhere the conpounds are in unit dosage form 5 The
amdeepaynd & ehpasprapanéd dsongbthod Aztmiloyiisg Bbegd®@y be in

5t hehiawigezdylbenaiaiid shA etildn® dRAHR. "O per day,
dependi ng on the activity of the conpound and the

d SEPRRE 3 bLEYe 45 2 98 76:3,83 (m, 1H),
ta@nrrrf AR S S e drcamn

ad %8 ration are the preferred composi tions.

10Ex M8 mie@MaHH]BRIGS 1H NVR spectra were recorded on

ei ther a Braker Avance DRX 400, AC 200 or AM 300
SPeGlpRiRs ff7 Spectra were recorded in CDCl 3,

4- acetone, OD or d6-DVBO using 15 the residual
solvent peak as a reference. Chemi cal shifts are

r e POFPEEROH) s Prepated weing Higthadis eppployimg 4t bromo((bprm)

15 us phigrobrzoy bdneeic agd ewhethyleneodismine. assi gn t he
multiplicity: s (singlet), d (doubl et) t (triplet), q

(WH’NMR)(B@UMEH E:D@ @i‘i’l-@rzﬁ fnxg 3 gi gfﬁsnz (m, 1H),
é( 2"

speczw h@éﬂgmﬁﬁg cgadﬁ 56@6 Gtribfet er

phy was performed on 40-63 umsilica
geI 60 20 (Merck No. 9385). Analytical HPLC was carried
ouMetisid¥y a Waters 600 Punp, Waters 717 Aut osanpl er and
a Waters 490E UV detector. Preparative HPLC was carried

I LA 3 A
5 R equinpionts ebiPdhédnpdi (dichdoroHelbis

25 acgﬁnbm:xlphqsnhxm) ferrasenaipallaidive @) dichlorsmghdhe Q88acTiafe idded to the

30

35

40

Wedppropeinte\badres-substifarel 0bmgoudhd b¥ fokmbia 1215 MNIDeR 997?? The

e ldhotidh & Beafdfl t@ﬂ)@ﬁ&r P@ﬁ I ‘f'ea% P WenLoBied fﬁ{ere ad evaiporated in

' Sva%&@ﬁtg%de Q"goﬁxg of'B) 'Py 2ale tl‘ﬁe Yesi ue is then either recrystallised or purified by
flash chromatography using EtOAc/hexanes or by preparative HPLC.

Method G

Three equivalents of boronic acid or ester, six equivalents of K:CO; and 0.3 equivalents of
tetrakis(tripheynylphosphine)palladium are added to the appropriate bromo-substituted
compound of formula III in toluene. The reaction is heated to 100°C for 1-24h. The
reaction is then quenched with CH,Cl; and washed with water. The CH,Cl; layer was
dried (Na;804) and evaporated in vacuo to give a solid or oily residue. The residue is then

either recrystallised or purified by flash chromatography using EtOAc/hexanes or by
preparative HPLC.



equi val ents of an appropriate diam ne of the genera
formula H2N-B-C-NH2. The m xture 30 is heated under
reflux in an inert solvent, such as toluene or xylene,
with a Dean-Stark apparatus for 3-10 h. A catal yst,
such as an acid tosylate, can be used. After this tine
the reaction is allowed to cookF34nd the product
filtered and recrystallised froman appropriate
solvent. If no precipitate forns the solvent is
evapitlddeH | n-vacuo and the residue recrystallised or
purified using flash chronatography or preparative

HPLE:u d; ij qﬁgﬁp%%lq%nﬂyf lgﬁ% M?oﬁg,%h% ?2 Ee?de %added directly for

1ds O §s éts p%@ Ryt WF or s pproprlate
ETDoIB)pogne obforippls 111 {Q.1mmod, lqnyrsiuzae(S()%L)ZH C3 Ther@ctd is stirred
( m antdlallbved & Wirm ©.r8ein (ampetakiry for be@er 22@h @fter whikh time 8@ starting
(d, mdteflalhabBeendohsumbds Fhd 154&1061'13 s ently &ifiddDwitld witeBand

ey e s e e

10 | 3cage ahvcithpprogugisthe 191810 Ak i§ ot F orcasetré)or dasic gredyctgthe crude
( m p@itdjs,impr38d tall@dlyrhy sﬂlﬁihg m&coﬁhlﬁdﬂ{m ex®rhdf)in the presence of a

4. Adaribon@i@ rédin (MBDarbohatd 23dq) #8 o U2k, ke, CH(3lexdradté aferied
2t 1@49370 %gr(cgtihé ‘j’_b(:gﬂt e%@orate?l ift¥actio® Thd ol pl%l!!léts are subsequently

15

20

25
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40

punf' 1€ matography using a EtOAc/Hexane solvent system.

Compound 120

Compound 120 was prepared using Method F employing compound 107 and
4-tolylboronic acid.

1H NMR (300 MHz, CDCI3): 6 3.19-3.26 (m, 2H), 3.65-3.72 (m, 1H), 3.86-3.89 (m, 1H),
7.23,(d, J 8.1 Hz, 2H), 7.34 (d, J 8.7 Hz, 2H), 7.39-7.45 (m, 3H), 7.65-7.71 (m, 3H), 7.82
(dd,J 8.1, 0.6 Hz, 4H).
MS m/z ((M+H]+) 375

Compound 132

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

1H NMR (300 MHz, CDCI3): 5 0.89 (1, J 7.5 Hz, 3H), 1.23-1.37 (m, 3H), 1.48-1.56 (m,
2H), 2.59 (t, J 7.8 Hz, 2H), 3.12-3.26 {m, 2H), 3.62-3.69 (m, 1H), 3.83-3.78 (m, 1H), 7.26-
7.35 (m, 3H), 7.62-7.69 (m, 3H).

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

Metheod 1
A mixture of an appropriate carboxylic acid (3eq) and TFFH (3.3eq) was suspended in

anhydrous DMF (0.25M) and DIEA (3.3eq) under nitrogen. The mixture was heated at
45°C for 30min. This solution was added to the appropriate compound of Formula III



MS mz ([ MH+] 299 Conpound 7 20 Conpound 7 was _
prepared using Method A from 2-(4-chl orobenzoyDbenzoi c
acid and 1, 4-di am nobutane. 11-1 NVR (300MHz, CDC13) 8
1.13-1.32 (m 2H), 1.33-1.57 (m 211), 2.15-2.44 (m
2H) , 2.73-2.90 (m 111), 3.32-3.49 (m 111),
7.10-7.20 (m 1H), 7.21-7.34 (m3s4El), 7.35-7.49 25(m
211), 7.60-7.71 (m 111). MS mz ([MH+] 313 - 30 -
The nmethods for form ng conpounds of fornula Il are

Das @fkq) tindel g{a "HeBigd o 430 44 ¥ aS l kovgsk was transferred
Loul® | ﬁz L ﬁﬁﬁd li!:‘?t:E 2ﬁg§§2&d§¥j§f9§gc?§agf wé?gashed with 10%

182 cipe acid (mlh @ﬂt B’msa@u@mﬂ) and svagforated to dryness. The residue was
di i supfichiy Sadhydharmategraphyt avieetiliyd, aaihge)mefleamwc;m@ra@eiuem to

&quns«;mteemt daire@pfmaund of formula Ill in THF at OC.
acid chI ori de, or other acylating agent, is added to
them e and the reaction nonitored by HPLC. Wen

the reaction is conpl ete

This method is an adaptation of the method described by Copéret, C. et al., J.Org. Chem.,

10 1998, 63, 1740-1741. 30% Hydrogen peroxide ( 10eq) was added to a solution of either an
appropriate compound of Formula I or Formula III (1eq) and trioxorhenium 2.5mol% in
CHzCl; (4x volume of hydrogen peroxide solution) at rt. The mixture was stirred
overnight after which time the mixture was diluted with water and stirred for a further
30mins. After this time the CH,Cl, was separated and the aqueous layer extracted further

15 with CH;Cl, (2x). The combined extracts were dried and the solvent evaporated in-vacuo
to yield the desired product which was purified by crystallisation or chromatography as
required.

20 Method K

An appropriate substrate of Formula I, wherein R; = 6-fluoronicotinoyl or 6-
chleoronicotinoyl, was produced using Method H, To this substrate was added an excess of
an appropriate amine. In a suitable solvent, such as THF or etbanol, the mixture was

25  heated in a sealed vessel to approximately 150°C for 1-5 h (or 60°C for 72h in the case
where the nucleophile was hydrazine). After this time the solvent was evaporated and the
residue purified using flash chromatography or preparative HPLC.

Method L
30
A suitable phenolic compound of formula III was acylated according to Method H. Ester
hydrolysis was then effected by dissolving the product in a minimal volume of methanol
and treating with an excess of 1M NaOH (aq) at ambient temperature. The reaction
mixture was then acidified, extracted with dichloromethane and purified by flash
35  chromatography to yield a phenolic compound of formula I,

If desired, conversion of this phenol to a phenyl ether was then performed using standard
techniques known in the industry such as those described in Vogel’s Textbook of Practical
Organic Chemistry by B. S. Furniss et al., Harlow, Longman Scientific & Technical, 1989



10 the reaction is quenched with water and the product
extracted into EtOAc. The Et0Ac is subsequently washed
with a 1:1 solution of sat. NH4CLO00: water, 1:1 sat.
Na2CO3( ED: wat er and sat. Na2CO3 (aq). The Et OAc was
dried (Na2SO4), the solvent evaporated in vacuo and the
residue either crystallised or_pgrified by flash
chr omat ogr aphy usi ng Et OAc/ hexanes or by preparative
HPLC 15 Method C One equival ent of the appropriate

%Héjunglgu fd) Sn‘#il.hg& M ICE %acth% FH\A@(VP \ﬁeé'e ﬁb %%%ﬂy Bpnﬁed using

aci
%ﬁ@ap VBﬁmﬁguﬂﬂgﬂﬂH#romed 20 to cool and the
product filtered and recrystallised froman appropriate
sol @embound 23%0o precipitate is formed the reaction is
purified using flash chronatogr“phy or preparative
HPLC. Method D 25 N-al kyl at
according to the procedur
al, J. Med. Chem 1990,
keto-acid (2 equival ents)
equi val ent) in 30 chl arobe
placed in a flask eunéfgf aGstirrer and
Dean- St ark water separabtargy The m xture is refl uxed
until no further water is seen to separate (1- 8h)
after which time the solvent is then distilled off and.
t he-amporpd, &3 ey waparedhEom Sbi(gnhxdioxypheny -l 2¢f . Ustetrghydreimidazof2, 1 -
c hradiseindadSaqrieyusing pletpar bt iThe téiRbEdroimidazoisoindolone was bis-acylated
with 4-flucrobenzoyl chloride according to Method H and the resulting phenolic ester
10 function was converted to a phenol by basic hydrolysis. The product was then treated with
chloroacetonitrile and K2COj3 in acetone and heated to reflux for 30h to yield phenyl ether

compound 239,

uroprlate
Ut ed di am ne(1

'"H NMR (300 MHz, d6-acetone) & 3.28-3.38 (m, 1H), 3.91-3.97 (m, 1H), 4.09-4.27 (m,
15 2H), 5.12 (s, 2H), 7.08 (d, J 9.0 Hz, 2H), 7.17-7.26 (m, 2H), 7.30 (d, J 9.0 Hz, 2H), 7.61-
7.71 (m, 4H), 7.79-7.82 (m, 1H), 8.05-8.08 (m, 1H).

Method M

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

25
Method N
This method was used to prepare compound 153.
o)
o N
N # :]
N
H

Cl



35 Method E One equival ent of the appropriate conmpound
of formula I'll is reacted with one equivalent of the
appropriate isocyanate or isothiocyanate in THF or

xyl ene at a tenperature ranging from 20-120C for 1-24h.
The reaction is then allowed to cool and the product
filtered, - 31 - washed and regjystallised froman
appropriate solvent. If no precipitate was fornmed the
reaction was purified using flash chromatography or
preparative HPLC. Conpound 12 5 Conpound 12 was

pr eﬁﬁ{n?:gﬁ Séﬁ]gﬁlﬁ/b ?g?rpﬁé ugé%%ﬂ%ng\gund 1 ig%ggpg sign of 3,4-pyridine

10

15

20

25

mSO

5, ol

By in chlorgbenzge erﬂl) ati RY, to3giod aa. Cﬁ‘&lgenauspensxon and

H)heatqd g8114)°@ 6'01($'h ThedmixtireObas €odidd Gnd ca'i‘bﬁ.llly Eydrzlyéai with water (21),
57. Shebdzd t2Hdfinx Tor3Hh, (fiﬂtered whefl hbZandZdifled 14 - Browa sblfd. The solid was
2H)su ]f%ngbﬂl if-Parer (%) badifie ]ﬁ é%%fb/ﬁ Na

P

o]ut%jn 85§m8 The resulting
n wWiP fmeFed QCJdﬁt\a/cl'i- to . The precipitate formed was
filtered and refluxed with ethanol (21) to give a white solid (67g). This material was
dissolved in 10% NaOH (400ml), acidified to pH 6.3 with 2N HCI and filtered to yield 3-
(4-Chloro-benzoyl)-isonicotinic acid (53g) as a white solid.

H-NMR (400MHz, DMSO-d) 8 7.59 (d, J 8.6 Hz, 2H), 7.68 (d, J 8.6 Hz, 2H), 7.88 (dd, J
0.7,5.0 Hz, 1H), 8.74 (d, J 0.7 Hz, 1H), 8.93 (d, J 5.0 Hz, 1H), 13.9 (bs, 1H) ppm.

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

'H-NMR (400MHz, CDCl;) § 2.12 (bs, 1H, NH), 3.19 (m, 1H), 3.21 (m, 1H), 3.71 (m,
1H), 3.83 (m, 1H), 7.36 (d, J 8.8 Hz, 2H), 7.63 (d, J 8.8 Hz, 2H), 7.66 (dd, J 1.1, 4.5Hz,
1H), 8.64 (d, J 1.1 Hz, 1H), 8.79 (d, J 4.9 Hz, 1H) ppm. MS m/z ((M+H]") 286

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



Compound 13 was prepared using Method C using Conpound

1 and benzoyl
3.21-3.31 (m 1H),
1H),
(d,

2H),
([ M+H

J 8.8 Hz, 2H),

chl ori de.
3.72-3.79 (m 1H),
1 8.8 Hz, 2H)

7.85-7.88 (m 1H),
Conmpound 23 25

204.26-4.33 (m 1H),
7.38-7.48 (m 5H),
8.Q4%8.07 (m 1H). Ms miz 389

-32 - Conpound 23 was prepared

7.20 (d,

11-1 NWR (300MHz, CDC13) 8

3.91-4.00 (m

7.56- 7.

61 (m

7.34

usi ng Method D from 2- (4- chIorobenzobeenzoic acid and
300N+h CDCI 3) 5 2.97

ngp? %‘*‘P@‘h@ym’&ﬁ“‘?ft}?ﬁ&e "(‘m 3H), 3.42 (d, JAB
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Compound 24 was prepared using Method D from

2-benzoyl benzoi c acid and N benzyl ethyl enedi am ne.

NVR (300MHz, CDCI3) 5 2.99 (d, JAB 13Hz, 1H), 3.10-3.29
(m 311), 3.44 (d, JAB 13Hz, IF!'), 3.84-3.99 (m1H),
7.07-7.13 (m 1H), 7.18-7.44 (m 10H), 7.73-7.81 (m
2H), 7.82-7.87 (m IH. M3z ([ MH+1341 Conpound 25
Compound 25 was prepared using Method D from

2- (4-tol uoyGbenzoi ¢ acid and N-benzyl 25

Igtryl ened] am ne. Il_aiz: 300 ,| CDC 82. 367 (s, T~

., 3. O@“("&‘“"&AB 13Hmar MY, 3| Np-|3. 29 ( uguye 3. 45| pyrr (Mtd
JAB—I3Hz; J.l'l) —3T186-1: ( 1 1|—|), +—08—"F34 (m

1H), 7.15-7. 21 (m 2HK), V7. 22-

211 81-7.86 (m | F!

3. Co ndN$06 und
g}et hod AEnproying 3- %%%1

(4- A
acid and{et yﬂ'ene di am ne. | 1H
3.12-3. 25+ n, 2H), 3.64r3.|71
73— {deh—3—8—F—6-6-{Hz,
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Conpound 107 Conpound 107 was prepared using

Met hod A enpl oyi ng 4-brono-(4- 15 chl or obenzoyl ) benzoi c
acid and ethyl ene diam ne. 1H NVR (300 MHz, CDC13):
63.11-3.24 (m 2H), 3.69-3.63 (m | H), 3.76-3.82 (m
111), 7.34, (d, J 8.7 Hz, 1H), 7.39 (dd, J 1.5, 0.6 Hz,
1H), 7.59-7.66 (n, 4H). MS.ghz ([ M+H +) 365 20 Method F
Two equi val ents of boronic acid or ester, five
equi val ents of Na2CO3 and pal | adi um on char coa

%@? alytic) or 0. I equivalents [of [jPdCt2{dppf)i
chl or oftrugturgi s 25 ﬁ'ﬁ}pﬁ nyljpNedphi no)Structure M”j’zﬁ. Mitd
ferrocenmetpa-tadi-un-{dH)—e+gqhl grereth r
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preparative . 30 Method |G Thre¢ equi Vaken of
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i s

34 -
ocyanate or

Met hod H The acid chloride or anhydride or
i sot hi ocyanate (2.2eq)

for liquids or as a solution in pyridine (-1M for
solids to a solution of the appropriate 5 conpound of

fo

roula |11

(0. 1nmol )

in pyridine (500AL) at

reaction is stirred and alsjowed to warmto room
tenperature for between 2-24h after which tine the

is added directly

-5C. The

starting material has been consuned. The reaction is
sSgbSequent Iy difutedy Wiyh wat Er gnd extracted w th e
NEH2C12 (8Bxictuithe cog}% 4CH2ICIN2 lext r acBustwrenashed |y |Mtd
i t-A—H-N P"‘G—'T\BA, ard—3+8%- HC1H-3)—+n—t-he—ecase—of
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1Qcasg” ofy"agith ¢ prdducts [t hel basic wash A tted.
FQr neutrs sic pr Jduwcts thg crude I NB
132rpr oved by| 381 Frfi ng| 43¢ conbi ne ‘ 307| A
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1H NMR (300 MHz, CDC13): 60.89 (t, J 7.5 Hz, 311),
1.23-1.37 (m 3H), 1.48-1.56 (m 2H), 2.59 (t, 17.8 Hz,
21), 3.12-3.26 (m 211), 3.62-3.69 (in, 1H), 3.83-3.78
(m | H, 7.26- 7.35 (m 3H), 7.62-7.69 (m 311). M
mz ([MH -1-) 341 Method 1 A m xture of an appropriate
carboxylic acid (3eq) and TF (3.3eq) was suspended in
anhydrous DVF (0.25M and DI EA (3.3eq) under nitrogen.
The m xture was heated at 40 45C for 30mn. This

cal on e addA~A H nm.
oHu-eh—was—added—+o—t-he-appr opH-at-e—ecerpound—of

45C for 14 days. The r iom mixtuje was transferred

- . ~ H
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An appropriate substrate of Forrmula 1, wherein R2
chl or oni cot i noyl ,

6-f

| uor oni coti noyl or

6-

was

pr oduced

using Method H To this substrate was added an excess
of an appropriate am ne.

Tl -

vessel

| F or ethanol,

In a suitable sol vent,

such as

in the case where the nucl eophil e was hydrazine).
this tinme the solvent was evaporated and the residue

the m xture was 25 heated in a seal ed
to approximately 1504zfor 1-5 h (or 60C for 72h

Af t er

purffTied using flash gnromatjogrf@pny or preparattve
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Conmpound 239 was prepared from

9b- (4- hydr oxyphenyl)-1, 2, 3, 9b-t et r ahydr oi m dazo| 2, 1-

a) i soi ndol -5-one using Method L. The

t et rahydr oi m dazoi soi ndol one was bi s-acyl ated with

4-f| uorobenzoyl chloride according to Method H and the
resul ting phenolic ester 104function was converted to a
phenol by basic hydrolysis. The product was then
treated with chloroacetonitrile and K2CO3 in acetone
and heated to reflux for 30h to yield phenyl ether

TEPRT 0 R of pegmedisiP e (i A RS 4 27 (m
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- 37 - Alum niumchloride (2.88nm1) was added to a
stirred suspension of 3,4-pyridine anhydride (1.31nvol)

i n chl orobenzene (1.21) at RT to give an orange
suspensi on and heated to 110C for 5h. The m xture was
cool ed and carefully hydrolysed with water (21), 5
heated to reflux for 1 h, filtered when hot and dried
to give a brown solid. The solid was suspended i n water
(3. 51) and basified mnth 10% NaCH sol ution (350mL). The
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- 38 - Table : Conpounds of Fornula III
(Internmediates). -39- - 40 - - 41 - -42 - - 43 -
-44-

-46 -

2
No. Structure mor [Mtd] | No. Structure e [Mta
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o 1 %,
33 ® ) 359| D ® 1
Q L@\F 38 9@\ |407|D
34 O ::] 373D [ |
N\\O\ 39 ND 373! D
, F O \@\
35 N) 389D O [ |
N 40 N 387| D
7 9@




Tabl e 2: Conpounds of the Invention (Formula I

where A

is Aryl) - 45 - - 47 - -48-  -5O-
-47-
No. Structure e, |Mtd| | No. Structure e M1d
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53 - - 54 - -55- - 56- - 57. -58 -
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- 90 - Method O: Separation of Stereoisonmers by Chiral
Chr omat ography 5 Sel ect ed conpounds of the invention
may be separated into single stereoisoners by HPLC

usi ng chromat ographic colums with a chiral stationary
phase. For exanple, the follow ng racem c conpounds
were separated into enanti omeEf under the conditions
detail ed bel ow. 10 Columm: ChfFtex 3014 (Chirex (S)-VAL
and (R) NEA)) 250 x 10. 0mm Det ect or wavel engt h: 220mm
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89.6 55.1 414 23.8 17.6 Method P: Resol uti on of

Conpounds of Type IIl by D astereoneric Salt Formation
10 A m xture of Conpound 153 (1.0 g, 3.5 mmol) and
(R -(-)-1, P-Bi napht hyl -2, 2" -di y1 hydrogen phosphat e
(0.85 g, 2.44 mol, 0.7 eq) in ethanol (90 M) was
refluxed until a clear soluy4on was fornmed. After 15
m nutes, the mxture was allowed to cool to room
tenperature for |b and then continued stirring under
i CE cooling for 1.5h it cnystartime salrt way -
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RSV Antiviral Assays Method Q RSV Antiviral Assay
Protocol 30 - 95 - the literature (see for exanple
Wat anabe et al, J. Virological Mthods, 1994, 48, 257).
Serial dilutions of the test conpounds were nmade in
assay nmedium HEp2 cells (1.0 _x 104 cells/well) were
infected with RSV at a | ow mil’éf plicity of infection
(e.g. RSV A2 at an noi of 0.01) and 100 pL added to

cpttures—assessing-antiviral activity and cells without
5] Morius adcﬁdlchﬂ-et hose gl ng npound t ot oxi Cit Y] 0z
Assayls—were—i-rcubated fﬁ?':sm, r ox mtel y 5 QULS  37C | menr*
in a{5% CO2 at nosphere| The extent CPE was,,
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Table 7: RSV A2 Antiviral Data for Conpounds of Table 3
- 97 - - 98 - Table 8 RSV A2 Antiviral Data for
Compounds of Tables 4 and 5 (the B enantioner) Activity
Cpd No. Range 12BA 188B 306BA 336BA
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390 488 | H 4701 H
0
f AN
N NJ 395 517 | H
3901 N 473 | H
o]
392 409 | H =
396 ‘N/ 501 | H
F
393 H
397 | 451 | H




352BA 363BA 368BA 381BA 414BA Method R RSV Fusi on
Assay 5Sel ected conpounds of the invention were tested
for their ability to inhibit the essential Generation
of RSV-F constructs Syncytium formation assay Fusion
activity of the RSV-F constructs was neasured in 293
cells essentially accordi ng t.ozgthe net hod described in
Morton et al, Virology, 2003, 311, 275. For exanpl e:
cells in six 20 well plates at approxi mately 80%

copfl penc re transfe d by addin Fasmd—DNA2
No. Y Sructure ML-:E' Mt No. g Structure \ N, IMtd
398 437 | H
| 402 ' 513 | H
399 493 | H
403 425 | H
S
P
N
400 499 | H
404 | 483 | H
401 | 465 | H
403 5 471 | H
N
P
N




pg/well) carrying the constructs of i

solution for

seri al

added to 96-wel |

formati on was eval uat ed by vi-st¥a
quantified at 48 hours post-transfection 25 by addition

4 hours. After glycerol

nterest in CaPO4
shock and wash,
the transfected cells were trypsinized and 1.5 x 104

cell s/ well
di lutions of the test conmpound. Syncytium
i nspection and

tion (Pronega)

pl ates containing half-1og

of—20 pl-of CellTiter 96 e So
f pNooped bysirpgaupat i on f o fd.mournsyaty 37C. | our | mez
r pacti-on—w i CTINEY o7, SRR, O dhe o [Mia
tp each wel| and absorbancg mpasyred|at 492 4un. The
cpnmpound cgncentration [that reduged |- Q- absor bance
relatf ont fol | culjt ur esliby i 50fa ( EC50)
was ¢ Exgel | cujve fi Med prpgram
Repr g compounds th vention is
shtig i /@90 | ¥h ues;4g{)i e | Wges A 489 | H
<|750 : ngfm | angl C: | 1§500- 2250 .
Tabl g RSV Fusi gy Assay Patgh Cpnpoind Nunber R3V
Rusi ¢ E
F
411 493 1 H
407 449 | H
=t N 412 408 | H
oSN
408 \ 471 |H
Cl \\
413 o 380 | H
||
! h N
Nz :I
409 =N 473 | H
L/
“ 414 380 | H
8
&




12 C 16 B 66 a ,336 A 10 Method S: RSV Cotton Rat
Mbdel The cotton rat node

described in the literature (Wde et al,
2003, 60, 221).

Briefly,

was performed essentially as

Antiviral
cotton rats wei ghing 50-100 g

were |lightly anesthetized with isoflurane and dosed
orally with 100 ng/ kg/ day of _ggopound or vehicle 15

control. Viral

i nfection foll owed 2 hours

post-treatment in sinmlarly anesthetized rats by

Res.

| prrgTasar T st rati o YT app [ oXT et ery__1000 TCr o501 -~
of NRSV A2 pHrueiwrennl . Hewr Mdys aNeefr vi r uStructure map (Mtd
[ atrion, each cottgm T s{sacffificed and—tTheir
| ungs| r enoved itres determined by p
assayl 20 Tabl Co to% Rat Nbdel Dat
0
415 o g 408 | H
|| so| W 500 | H
N
0
o}
= o}
| N ~
Nz :
N
416 | o 480 | H
O
c 420 ! 408 | H
N
l |
o}
= )
I N Q
N. 2 :] 421 408 | H
417 N 501 H f k \
7 "0 o N
o] PN |
cl $=0
N~ -
422 422 1 H
418 504 | H
Cl 423 456 | H




Compound Nunber % Reduction of virus Control 352 68 306
72 336 96 Method T: RSV Bal b/c Muse Mdel- 25 The
nouse nodel was perforned essentially as described by
G anci et al (Antimcrobial Agents and Chenot herapy.
2004, 48, 413). Briefly, eight week old female Bal b/c
m ce were wei ghed, anestheti z&t-intraperitoneally with
AvertinTm and conmpound or vehicle admnistered orally 6

hours preinfection. Mce were inoculated intranasally

W b, [aPPr 0Xd e 100QQnT 0 RIVY A2 per.aninal. miz
T rge davs&gﬁggpkzirus Wﬂb:dﬁatia O f 1008{-3"'"'“:ure mety (Mtd
424 498 | H 429 470 | H
425 450 [ H 430 396 | H
426 | 488 | H 431 S 396 | H
N7 [ |
427 502 H 432 s 4521 H
[ 1
s
0
[T W
N~ :]
N
428 484 1 H 433 Va 473 (| H
c © s
=N
i)




each nouse was sacrificed and their
RSV titres determ ned by plaque assay. Table 11: RSV

Bal b/ ¢ Mouse Model
of virus control

the spirit or scope of the invention as broadly

| ungs renoved and

Dat a Conpound Nunber |
80 336

% r educti on

It woul d be appreciated by a
person skilled in the art the nunerous variations

and/ or nodifications may be pggle to the invention as
shown the specific enbodi nents w thout departing from

eSCIi bed. —The present 10e oodi nertsTare—therefore—t y
h&Nepnsi deBtmetureal | r eapeMtd as| Npl ust r at Btrectand not | gy [Mtd
estiictive.  Throughouf—thsjsperi ficatiomr—and—the
¢l ai s which f@®l [ ow, unl esp tlhe contlext requi ra
ot hefw se, the R conprj se", fpnd lvariationsAsych as
'conprlses u') fr i si ng”, 15M%§I e undery o
Aty the |n f | 4tlsk Hiled | egg‘soo stlep{od 474 | H
groun of 5 0T s{eps! byt njot tlhe e cliusi any
ot he s'gp Dr group of integers or S
o 0
f A N l = N
N, = j N. =z j
435 \ 491 | H \
o~ 440 e 493 | H
cl S _
0 cl
"zlj
N
X
436 460 | H 7
[ 1 N Nj
c s 441 N 426 | H
Ci
437 476 | H
442 430 | H
438 506 | H
o]
| N
N
443 | "~F Nj 508 | H
M
o} \ s
S&
Cl cl 7y \0




The reference to any prior art in this specification is
not, and shoul d not be taken as an acknow edgnent
or any form or suggestion that that prior art forns
part of the common 20 general know edge in Australi a.

- 101 - dains:- |.Use of a conpound of formula | 5

For nul a! or a pharmaceuticagly acceptable salt or
derivative thereof, in the manufacture of a 10

nedi canent for the treatnment of infections involving

Vinyuses of i he, Pneunovi fyzn subfamil'y, wherern A
(I)\g)'e her vvlsfrﬁ'g% & at omsmtﬂb%ﬁ}i ch’fpl??' i s at tHEHEWe { or Ny gt [Mtd
an optgonal 'y substituted jardmatii c rfi ng;” IS inker B¢
toge wht hot he atonp to whichy it |is att{ached, forns
an opti %i t ut ed |hetjer gcyclii ¢ rihg g, from
5 RI ek ect g nom §l- 7
459 cdigb WK »
C2- 12 wker . a §9n§$, - (ja12)0 floa kyl | 440\ H
20 - 02120 065%-2 cycl oal kenyl j - (C1l-12) r CH2) O
ar Yl -(CH2) P arlylC2. 12 alkenyl, -
aryl 02 12 aPkynyl, and| - (CH2) 0 heteteeyely—nis0-6
and t he al kyg,, al kenyl} allkymnyl | cy¢l oal kyl, ¢
cyclioal | cenyl) _aryl anp het efocycl yl groups a
bptijonal Iy s it#ted;
445 Br O 2 476 | H 450 444 | H
" N
SN k/n
o
0
=
| N
Nz :] 451 471 [ H
N
446 y 478 | H
o)
cl S
78
.
0
N 452 449 | H
N = N:I
447 N 446 | H 0
o) O
ol s >
45
3 ol Ng 425 | H
448| 381 | H |
L




R2 is selected from-CH2R3, -C(Y)R3, -C(Y)ORS3,
-C(Y)KRA)R3, -C(Y)CH2N(R4) R3, 25 -C(Y)CH2SR3 and
-8(0)R5, where R3 is selected from hydrogen, Cl.12

al kyl, C2-12 al kenyl, C2-12 al kynyl, -(CH2).C3.2

cycl oal kyl, -(CH2)nC4_2 cycl oal kenyl, -(CH2)", aryl, -
(CH2) m ary1Cl. 12 al kyl, -(CI—|_2§4’n_ aty1lC2. 12 al kenyl,
-(CH2),", arylC2.12 al kynyl and -(CH2) m het erocycl yl;
and when R2 is -CH2R3, or -C(Y)R3, 1t3 is further

N__ 0D

=] + P - Q D p= - - H Fadt [ Y, B
Sereqtreta Tt om—=—SrRoang— v D , mTry U=0, LI\ S I R

hyNie.dgen orStGictural kyl ; |, [Mxd|CL4| Moyl , CBtrmdtuemy| , | i, ivtd

1 CAr Lyb: oal 'r\ci'iyi ;

benzyl, aryl cor heterogyclyl;l wis Q, 1 or %k and the

al kyl|, Kepyl, alkynyl, cpycljoalkyl,| cy enyl, ary|

and hetkerog¢ych groups arge dptipnal|l ylisubstijtuted; -
eacchy di ng t iim 1, wjer'e b&

[ 21 ({ng A

loﬁé 4 2 o_cl al )

Uriefipst | d\- Gl kyl SFZUHsubst'%Lted

53. Use a gi%i\‘%cléaiml dr cI%ﬁmZ,

ils an qptionall \s‘ulbstituted aryl rijng. “Kea Mi ng
im3, whereiln ring A i

in an optli or%ally substyi tut gd
ring. 10 5. Uselacclording tojclaim1 or & 2,
vwhergin ring A is an optionalily |subgtituted het \o,alryl
ring, 6. Use dccordingjto [cl di m{l—oe#——clalm-2—wherein
[ an opti gnalfl y

3911 H =%

P A [ ] [aVWal o 4 1 all o 4
G24—gtkynyt——30—7—cyctgat«

ON"C Al kyl - f oo | &

&}

459 N 430 [ H

cl %

456 398 | H

N
460 | N~F :l 431 H

457 474 | H

= N
X N. -~
J 461 Nj 465 | H

cl




15substituted pyridyl,

pyri dazi nyl,

optionally substituted pyrazipyl,

substituted pyrrolyl,
optionally substituted thienyl,
optionally substit
optionally substituted i soxaz

i m dazol yl

o[{,éted

optionally substituted
optionally substituted pyrimdinyl,

optionally

or

optionally substituted fury!,

optionally substituted
oxazol yl
ring. 20 7. Use

according to claim6, wherein ring Ais an optionally

spbstitutetd—pyrithH——optigral | y substituted
pyNedpazi nyl Streptrenal | y| Sflysrd| t utievb, pyri m Sivagturer oz \Mitd
opttopatty—stubsti+tuted—pyrazi-nyl H-rg—258dse
accorfingoto claim?7, wherginjrin is an ptional ly
subst g. aryl an clyl;
wher e erocye¢l yl ptional |
subgi Gigall gyl of i futed Cl.6
al kyl conyai ps 0 ewth one o 491 | H
npm s ndently se
- NH2, 9. se
of clpins 1 to 8 wRereiln ring{ A ijs optionally
SJbStItuted 30 ring nitjrogens| the optiona
spbst|i t r selected frpm N oxides of owe
of nore rogens| angrpyrtdintum-—sat-ts
t hgreof . ihg.fp claim9, wherein ring A
isﬁ%dtio-J qgﬂﬂif1a substituent %el ected
fromha¥ o, C6Hp- [CH3p C61j114-, C b1-14-,
pyri dyl v \hen| rihg Pd&iont Rfns Brel462 | H
ring ni trogens, thQ optli onal subpti t]t ﬁ%ﬂrjg f er
sel ected fromsan N-oxide fprmoffa rjing.s trQgg and
pyridi nium salts of a 1fi ng{ niftrogen / 11.
a,ccor di 0] ‘® one ofi cl pi B | tro—8—wheretr—ri t
node4S ubw Ny a0l B
-
\_{ !
0 468 /Lkr’u‘ 488 | H
0 s X
e =
IJ = Nj N\ VA
N
0. o)
465 o” {\ N 487 | H N
Cl | N
N~ :]
N
o 469 S g 487 H
/ cl N=




4012. Use according to claiml, of a conpound of the
formula IV Fornula IV or a pharmaceutically
acceptable salt, N-oxide or derivative thereof, wherein
13-C, X, RI 5and R2 are as defined in claim11. 13.Use
according to any one of clainms | to 12, wherein R2 is
selected from-CH2R3, C(Y)R3, -C(Y)OR3, -C(Y)N(124) RS,
-C(Y)CJ-12N(R4) R3, - C(Y) CH2SR$F6and -S(0),."R5, where R3
is selected from hydrogen, -Cl.12al kyl, -C2.12al kenyl,
-e2~t2alkynyl . - (CH2), 11C3. 107cycl oal kyl,-(CH2)", 4. 2

=X

.| Wyl 0al keftyiotadeCL12) Mema il - f CHEN ArylCILi2a] Kyl ,
- CHAY _ary] 2 174l ken%lmg-]‘(“ H2) Ngf 1. 19t Ry | m"fﬁ' Mtd
-(CHZ) ", heterogyclyl, gand wheph RR is| CH2R3,

sel ected from -S-R5 an
or {s CL.6 alkyl, R5 i

frc}g1 C, 4al ky 2 Galkenyl | Q2. 6phkynyl 5 C3

ol cy a0 ke nzy93 | Hriyl pnd |het g0 H
Q, 1jor Z-Sand\thkedal kyl, Rlkeny|, g kRjnyl,

15cy¢l kyl, cycl cal kenyl | %ryl and hefer oc

gr oup e optional |y substitjut eld wilt ff' one_or _nor
substituents selected from Crlo al kyl], Cl.6 al koxy, C2./6

al kephyl, C246 al kynyl, | haljo, jhaljo- C1. 6Nal Ry (i ncl udi ng

CF3) ! y, mercaptp, nitro, {cyano, NH NO or

li (CL am no, phenyl{, Benzyl and Aclyl .

014 Zcofding to clailjm 1, vheréin CH2- R3,

and [R3 r

-§CH2) aryl of -(CHY), " het eroeydl dmis
Q-h%syl or mtmocycl“?/? ring is ‘_t_h||\>01'ra||)516 H

Cl sz hs)
o 0
=
I N N
N~ :] N Nj
472 1 o 457 | H \ |
o ¢{ N 476 0)\(/\s 503 | H

Ci Cl N==
O
/

473 438 | H

477 487 | H




15. Use according to claim1, wherein R2 is -COR3 and
R3 is aryl or heterocyclyl and 25is optionally
substituted. 16. Use according to claim 14 or 15,
wherein R3 is optionally substituted phenyl, naphthyl,
furyl, thienyl, pyrrolyl, Hpyrrolyl, pyrrolinyl,
pyrrolidinyl, oxazolyl, oxacllgzolyl (including 1, 2,3

and 1, 2,4 oxadi azol yl s) thlazg |soxazolyl,

furazanyl 30 i sot hi azol yl, pyrazolyl, pyrazolinyl,

p UI I UI ||y| ; Hhr duZ"" "I ' rr da ol yl y tri F]70| Vl

(} Ned judi ng St,riictﬁreand 1, "’tlmﬂ azpNyl ), te |, miz

t hi-adi-azotyt—tirelud ncﬁz“ > 3 an N¥ R 4 | e a%l yl g) | Mot MU
pyridyl, pyrinmdinyl, pyrljaz ny|, pyranyl, §|ra2|nyl

pi perfi di nyl, d|0anyI r phol i [nyl , 1,4-vithianyl

thi ortor phol i razinyl,| 1,8,5-trithiang

tr478zi nyl, 1 | 394] Hylr azodgal |, 0 397 g
t|hi ernol.2 #ndol yi , i50|ndcly anyl ,
35benzot K 4\/ oxazol yl , denzlot hijaz g “EE:' Oxazal

yl , benzi sbt hi azolyl'y 1 104 - benzir1dazo|y|

i[ndazol yi—, i soqurmotinyts—eatinol fi-ays qu:noxa':“"',

dridi [ ci npol ijnyl{, -ght hal azi nyl ,ci

dui nazg qui noxal { nyl|, Renzotrilazi nyt,

naph L] pt er dlnyl 517. Use accof, &

dl ai iherein R3 i s odtional|l4g4gubstit t oness | H
Q478 pslitwents spdmdiedq friom C1 06"s

(i . . pal ReBo” CF G al kenyl | C24 3l kymyl y=hal & _ha)o- C1]6

alkylf¥|nclud| J\CF3) , hycrol¥, nmer apto nitro, ‘¢yano,
NH2, | mono or di (G- &al kyl)| am ng;—phenyt—benzyt—and
hetefocyclyl . ®0T8_USe|l acdorgin claiml ,gwherein R2
i "‘ﬂ\lll_l\DQ_anrl 123 s d( 42)%1

hete oaryl r is 0 to|2; and{the
1ing[isgOp+Bnal |y substi fut ed
$ubslit szependentl_ sel e¢ 437 H
aH&y] O hydr oX | ower |abkodxy| an =
‘ =N
ci ZF

481 N |
) 392 | H IOV
| N 486 N H

& N
0 o” ¢ ;N
Cl
o o}
i S
482 N 506 | J N 2
[
487 447 | H
7
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1519. Use according to any one of clainms 1 to 18,
wherein link -B-CG is an optionally substituted |ink of
the formula -CH2- (CH2) 1-, where z is 1-4. 20.Use
according to claim19, wherein z is | or 2. 2021. Use
according to any one of claims 1 to 18, wherein -B-C

is alinker of the fornula - CH2-. 22. Use according
to any one of clains 1 to 18, “wherein linker -B-C is
optional l'y substituted with no nore than three
optTgnat—substituents,jthersupst irtvepts—sel-ected from
25Ne|o, | oRrucairiey | hydﬁb wl | opdio. pl koxyStlary! and| mz v
enzZyi— 23 Use—accordiing—{o—any -ere—ef—eta-ps—1-0-18,
erein linkerct-B-C- i9 no itu
acconding to a cl pi 0 2
axygen or sup ] Us i
c‘%g 2 #3s
aryon eyer oup| H
] ner eigrNRI yl
ri ng 35 or a -ClL.'® alkyl
i ngg ar € optional Ty SUDST
nitro, -NR Rg, Cdinal kyl,
R' a [ 2| egt ed
al ky e R|i s
het ef 1. 123al
| €8P 46001,
and enyl| of A
subst i - 40 ¢
1 CON R11 {ang
5el e or [l o
Cl
o
Y /'*(i]
N7 :] 494 NG © 366 | A
N7 :]
490 S A * | H =
cl = ©
o]
cl /\/-
495 N 342 | A
N7
oY
=
o]
491
457 | H cl
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497 N N
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- 105 - 27. Use according to any one of clainms 1 to 24,
wherein Rl is phenyl optionally substituted with a
substituent selected from halo, -Cl.6alkyl, -Cl.6alky

; hal o, -Cl.6al kyl CN, -QOCI. 6al kyl, -0Cl_6al kyl hal o,

- 0Cl. 6al kyl CO2NH2, - O0C1. 6al kyl CN, -0C1. 6al ky1C3.

7cycl oal kyl, -0Cl. 6alky1C6115, % 6al kyl OCH3, -006H5,
-0C6H4hai 0, -CF3, -0CF3, - 5 NR R" ~- CQ2H,

- CO2C1. 6al kyl, -NO2, -OH, -C6H5, _ 0BH4C3. 6al kyl,

- CoH4hatg—and—Ce(- 6y Ct—alkyrt+—where R and R' are
i ndepéﬁd%nt |y Seheotred fromlfytmagen, - C(0)Cl. 6al kyl ,
| CO1

-C(0) (O EH=CHECRH——C(P)-E14al kyl CO2H, - C(0) Cl1-
6al ky p H5

- C(0)[CL. fa ‘ . Il 6al kylC6HAOCH3 and
-C(O)C1L. 6 #4Cf . .1 Usle according to claim
27, \WwMBgein R i fyut ed wi th hal o,

- Cl |6al « ) ) PNH2, -O0C1. 6al kyl CN,
-0C1] 6al 6al kyl C6H5 or

-0C, | 6al ing to any one of

cl ai s | orophenyl. 30. Use
of a]coni ined in any one of

ally acceptabl e salt
G if acture of a
treatmgnt of iinfections involving

claips 1
or deriv

medi ¢

Vi ruges ugovi ri nd®3gdb]{fami y. 20 31. Use of
a coppou a | as deflingd in any one of clains
| toj 29, Mtidally agceptable salt or
deriyatijve thereof, \=n/t hg nmapuf acture of a nedi canent
for [he jrreatment—of—nfeqgt+ohis— nvol vi ng viruses of

t he Pneynovi ri jtae sub-famjly by j(he inhibition of the
virus's |fgiSE {pr ocesses. 25

N
so0| 7 j 435| H
%H

cl ,
501 g 421 | H

N
N
502 j 440 D

Cl




32. Use of a conpound of formula | as defined in any
one of clains | to 29, or a pharmaceutically acceptable
salt or derivative thereof, in the manufacture of a
medi canment for the treatnment of mammals infected with
viruses of the Pneunovirinae sub-famly. 30 33.Use of a
conpound of formula | as definedgin any one of clains
Ito 29, or a pharnaceutically acceptable salt or
derivative thereof, in the manufacture of a nedi canment
for preventing the infection of mammals with viruses of
the Pneunovirinae sub-famly. 34. The use according to
any one of claims 1 to 33, in the manufacture of a 35
e dMetioedr®: Separatibe of Sterpisemaers by Chingl€draresegtrphiol vi ng
viruses of the Pneunovirus or Metapneunovirus genus.

fﬁ;%ﬂ%&%&;ﬁﬁﬁ&r SHRGint&ntien )ﬁa??@séﬁﬁrai‘eh%tﬂﬁlélkteosts;ti&nsdrﬁbrs by HPLC
hungsing, gso g I,p 1c ﬂﬁuﬁg C\Qim?q cIInQiZ S Sndr} Oﬁ{ g{é Fﬂf example, the

i al ..
u Sefogewggdqaﬁgnicoc WEFe ﬁquria}ﬁc:l th}t Snaggomfnﬁ H‘f‘ér %he conditions
mandeiailst felowof a medi cament for the treatment of human
nmet apneunovi rus. 106 37. A pharnaceutical formrulation

16 or c1Bfint CeALEBOL4 @;fhwefltsgrxtmpm RIWHAM 250 ¥ 100885 Of
the Pneunovirinae sub-famly conprising a conpound of

f or Peteetoy wanslatgth: 2@@niin any one of clainms 1 to 29, or a
pharmaceutically acceptable salt or derivative thereof

5 38. A compound of fornmula | 72
Separation of Compound 12

Mobile Phase A: Hexane
15  Mobile Phase B: Isopropanol
Flow Rate: 4mL/min
Isocratic Elution: 93% Mobile Phase A, 7% Mobile Phase B
Run Time: 20mins
Column Temperature: 35°C
20  Injection Volume: 20ul

Separation of Compound 188
Mobile Phase A: Hexane

Mobile Phase B: Isopropanol

25 Flow Rate: 4mL/min
Isocratic Elution: 93% Mobile Phase A, 7% Mobile Phase B
Run Time: 26mins
Column Temperature: 35°C
Injection Volume: 15ul

30
Separation of Compound 306
Mobile Phase A: Hexane
Mobile Phase B: Ethanol
Flow Rate; 4mL/min

35  Column Temperature: 25°C
Injection Volume: 20ul

Gradient Timetable:



Formula | 10 its salts, and pharmaceutically acceptable
derivatives thereof, wherein A together with the atons
to which it is attached, represents an optionally
substituted phenyl, optionally substituted pyridyl,
optionally substituted pyridazinyl, optionally
substituted pyrimdinyl or optlonally substi tut ed
pyrazinyl ring; 15 B-C is an optPbnally substituted
link of the formula -CH2-(CH2)-, where z is 1-4; Rl is

sel yl, C 12 al kenyl, C2_12
al K ﬁwe(mleug)%@olzlecym oal kyl, -(CH2)11C4 2
cydloal kenyl .| - PEai2)Bh gryl, W LL arY1Cl_12 al kyl,
-(QH2) . 0ary1(:2 12 sal kenyl, - 20 (CH2). arylC2_12
al kynylls and (u—% . terocyclyl nis 0-6 and the
al Kyt g kery atxyayd, cycl oal kyI , cycl oal kenyl, aryl
and .M\,r eey-glyd oupg are optionally substituted;, R2
i slselelfed from 3CH2RS, - C(Y)R3, -C(Y)ORS,
Y) N(RA) R3|- C(Y(CH2I 9(R) 4R3, - C(Y)CH2SR3, S(0)0125,
S( 0) 1125 S(0) 2- C2_Garkenyl, S(0)2-C2_6al kynyl,
(3 g yl, S(O)2 C4, 2 cycl oal kenyl
S 5=2- heterocyclyl where R3 is
P BB A Bgaitsgen, C1 12 alkyl, 2 12 al kenyl,
Prlzb&@R&qsyB IsopepR)cl C3, 2 cycl oal kyl, (Cl-12),.CA 2
iychMR@my!h;L/nz&CFlZ),,, aryl, 4CW, arlel 12 al kyl ,

(Qk&ratan&W% YrC2.12 al kynyl and

-( Qe %Mﬁﬁ?@ Phaset ?‘31{2 MbE ey O 6

al l?( % N cI oaI kyl, CA_7 cycl oal kenyl , benzyl ,

ar yroor ITS’[“B?% I3§TC and when R2 is - CH2123, or 30
IWFF@“‘?@“!@ Wther selected from-S 125 and -0-R5,

g‘ -

10and R5 is CL 6 alkyl, C2_6 alkenyl, C2-6 al kynyl, C3_7

20

25

cy Separhi ofg%, ug‘ygg;pal kenyl, benzyl, aryl or
heth@(g]gﬁ%@él -6; R4 is hydrogen or Ch6 al kyl ; and

al kynyl , cycl oal kyl , cycloalkenyl
%Qq lleyhﬁsg ?8 yl groups are optional |y
i EFFeﬁnUH‘rléw ded that R2 is not unsubstituted CL.6
5aI koplumn Temperature: 25°C
Injection Volume: 15ul

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

Separation of Compound 363
Mobile Phase A: Hexane

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



- 107 - X and Y are independently selected fromO, S
and NR6, where R6 is independently selected from
hydrogen, |ower al kyl, hydroxy and | ower al koxy;

with the provisos that when A is phenyl and R is
4-chl orophenyl or unsubstituted phenyl 5(i)R3 is not
unsubstituted cycl opropyl, hal ometgyl, unsubstituted
C3-al kenyl, unsubstituted phenyl or phenyl with only
hal o, -043 and/or -OCH3 substituents when R2 is CORS;
(ii) 1S..not unsu ituted phenyl or phenyl with only
haloﬁ%ﬁEﬁgrl-@fﬁﬁ‘gﬁ&/or - C(0) OCH2CH3subst i tuent s when
R2 is C(O)NHR3; 10(iii) R3 is not unsubstituted phenyl
or phebspdiensiTimewhley hal o, - CH3, - OCH3 and/ or

-C(0) OCH2CH3 substituents when R2 is C(S)NJ-1R3; and

W t h the—previges—-v)—when A is phenyl and 1(2 is
CF12R3 Tip&(njig) roﬂﬁhyﬁﬂegen, unsubstitut ed phenyl
15ungubstit ut ed CRh®e & k or Cl-6 alkyl only -
substfituted wi tth OH7 NH2| nono or di Cl.6 al kyl am no
groups;‘(y§’3{5r11\3§ phnenyl and R is 4-nethoxyphenyl,

1t 2 ifsnof_CHO—(vi)——whefi A is phenyl and Rl is phenyl
opt i caa44_§é_sub+t_a_uﬁga_mth only halo, CL.6 alkyl and /
or CL 6 abfkoxyland R2 is|COR3, 12.3 is not nethyl
optsional |y substituted with :

Separation of Compound 368
Mobile Phase A; Hexane

Mobile Phase B: Ethanol
Flow Rate: 4mL/min

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

Gradient Timetable:
Time (min) % Mobile
Phase B

0 5

15 25

24 25

25 5

30 5

15

Separation of Compound 381
Mobile Phase A: Hexane

Mobile Phase B: Ethanol
Flow Rate: 4mL/min

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

Gradient Timetable:

| Time (min) | % Mobile |




20 one or nore substituents selected fromCl_6 al kyl,
hal o, N-piperidinyl, Nnotpholinyl, N-nethylpiperazinyl
and NR R', where R and R' are each independently
selected fromH, Cl..6 al kyl, hydroxyethyl,

p- hydr oxyphenyl, 3, 4- nethyl enedi oxybenzyl and benzyl
optionally substltuted W th ongypr nore of halo or

Cl . 6al koxy; 25 (vii) when A is phenyl and Rl is

3- CH3, 4- CHBCHZCHZNHC(O)CHZO phenyl, R2 is not

- {0y 2CH2SO? EFU - COCH2CH3, - CH2CH20H,
POCH3 WE‘X“S‘* CRC(CH3)3 or G _6 alkyl; (viii)

- CH2eH2ed 7
whenA% s pyridyB and[Rl is
3{CH3, ¥ CH3CH2 CHINHC( () CH20- phenyl, R2 is not CH3. 30
39. Theqconppund mgccorgling to claim 38, or a salt or
phar mageutTtart Y3 ac tabl e derivative thereof, with
t reprovisorttat—wherniring A is phenyl (i)R3 is not
h/droéin or nptl%nnlll substituted Cl.6 al kyl when R2
is -CH2R3 or -COR3; 35(ii)R3 is not (CH2)", heterocyclyl
wheL.e '11% éorg o qgl the heterocyclyl ring is

i DET v prrot-nyl , pyrrolidinyl, piperazinyl,

t h1'o ‘FﬁnEﬁanxRﬁen 1(2 is - COR3 and Rl is

4- Mebide BhpseRykthampl et hoxyphenyl or unsubsti t ut ed
5 phEloyiRatd: 4inlyiia i s not benzyl; and with the proviso

Isocratic Elution: 92% Mobile Phase A, 8% Mobile Phase B
Run Time: 25mins

Column Temperature: 40°C

Injection Volume: 20ul

10
Table 4: Separation of Enantiomers Using Chirex 3014 Column

Compound Retention Time of Enantiomer A | Retention Time of Enantiomer B
Number (mins) (mins)
12 13.1 14.6
188 13.4 14.8
306 12.9 13.7
336 6.7 7.4
352 204 21.3
363 17.6 19.5
368 15.8 16.9
381 20.8 219
414 21.5 223

Column: Chiracel OD-H (250 mm x 4.6 mm)
I5  Isocratic Elution: hexane:ethanol (70:30)

Detector wavelength: 254 nm




40 (iv) R2is not -CH3 when Ais pyridyl. 108 40. The

conpound according to claim38, or a salt or
pharmaceutically acceptabl e derivative thereof, wherein

A is phenyl and R2 is -CH2R3 or -C(0)R3, and R3 is

sel ected fromC2-12 alkyl, C2_12 al kenyl, C2_12

al kynyl, -(C112)", C327 cycl oal k?HZ ( CH2) nc4- 7

cycl oal kenyl , -(CF12) m aryl , )In arY1Cl-12 al kyl,
-(CH2) m ar Y1C2_12 al kenyl , -(CH2) m5 arylC2_12 al kynyl

eterocyclyl, -SR5 and -OR5. 41. The conpound
accor)c'?' %@Z @f‘%’fm 38, or a salt or pharmaceutically

ac Chyjctibh ¥oRgict y@m ve thereof, wherein ring Ais

optcgggilnlrﬁér@m byted with one or nore substituents
|ndependen ect ed fromhal o, -NH2, NO2, Cl1_6

Sﬁl kﬁ? and heterocyclyl, the aryl and 10
et blle 8 %P%Fl%ﬁ%l‘:f@ptlp@ﬁalusylgﬁmwﬁmHd:almﬁﬂn hal o,

Cl_6al kyl or haI 0 substitut ed Cl 6 al kyl and, when ring

anc the nnf ional

A Con¢a| TS k nore—tiHg f-ogens

sybst Btﬁ?tl‘P”sE‘W(ﬁfgﬂa’ft’P&ﬁ A bRegationTimsrd Enantiomer B
mar e “IPP@ r| ng ni t roger®ins)42. The cpnpound ademig)i ng

anaont ~hI

td crarm38, o a salt or $i armeceutclatt-y awcplw.c
15 derivative tlhereof, é'inringAls optlonaH-*ﬂ

Su bst i teérd wtlh a substigognt sel ectegd from hal

145 GH3- CaHA-—PYridyl  and INCP. and when

al r\yl y UL o

riing A tbhtai nd one or no23d8ring ni trogens, the 176

£

optTonal substT tuent Ts further—setected—From-an
N-oxide formof a ring nitrogen. 20 43. The conpound
ac MetodB: Resolikioh 6T QSmF@Jndaoﬁ% 10"by RRATRE itc'SCaﬂlFloiﬁnation

accept abl e derivative thereof, wheréin ring

48, e d dipg to claim3g
105180 hkaheo6F coountl B R s 2ol 8 Bier o Binpmithyl-2.2"-diy
t hEY dggen l?mél?l?%( % g a7 ep)dmethar? RY) miOpay Rfluxed until a

15

20

25

30

lutu:m was formed. Aﬁer 15 minutes, the mixture was allowed to cool to room
temperature for 1h and then continued stirring under ice cooling for 1.5h. The white
crystalline salt was filtered, rinsed with ethanol (5 ml) and dried under suction for 30
minutes to yield 1.09g of salt.

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

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

RSV Antiviral Assays

Method Q: RSV Antiviral Assay Protocol

Compounds of the invention were tested for their antiviral activity against respiratory
syncytial virus. Cytopathic effect (CPE) assays were performed essentially as described in



25 C(Y)N(R4)R3, -C(Y)CH2N(R4) R3, -C(Y)CH2SR3 S(0) 0125,

S(0) 1R5, §(0)2-C2_6al kenyl, S(0)2-C2_6al kynyl

S(0)2-C3_7 cycloal kyl, S(0)2-C4_7 cycl oal kenyl

S(0) 2-benzyl and S(0)2- heterocyclyl where R3 is

sel ected from hydrogen, -G _nal kyl, -C2_12al kenyl, -C2_
12al kYnYl , 4CH2) nC3. 7cyc|oalky (CHQ)nC4 7

cycl oal kenyl, -(CH2) mar Y1, C%B%narlel 12 al kyl,
(C}Q)larylc2 12a|keny| (C}Q)narylc212 al kynvl ,

}gﬁ@ "6 Bt Lyame C{g%@@g?fz {hrgoggglawethoés_, 11984, 48, 257).
m |S§r16 c@lutlggp ¢ithe, &'W@B}?UB‘FS wege @_@d@m@swmedm i HEp2 cells (1.0 x 10*
selcgﬂs/wall)fwmlmct@chmwksmt © vk anyiplici@bfGafektyony(e,g. BBV A2 at an
2 ¢ ymdiad| 00 and4 0 pLysdded kdk exlitkes ab&@s?h‘{é antﬁ[r%ﬂ' aclifly and cells without
sh et\@tﬁ;@%ﬂﬁéd/ lto ISEBQ E:Qs@s Y,!)m tm%] yﬁ%:{;% 5 Were mcubated for
?r/ gdbgr%kt tel Cﬁl%a {< %? éla sql;lgfe)e/ ]gé e}gent CPE was
Bt Ragh, v e!né@ it ¢ gy @:f i e g mRoxtinxol- 25125
Cz_dgahgnﬂ@ﬁyqohu@zb@ngge AMEIDYA, 3g/ml shek of QUTAE aak ythade in assay
(i moddirii mey! BRBYL adriedrioxych WL, eakiXigOthe HibdlMITT CyActrat¥Pto 1 mg/ml.
10MORGeOR HuksGhafbatidy b 3720 BR, maﬁhem*v soﬂﬁ‘le Ydas 20 oved and 200 pL of

het& uen
opt %%W"‘ﬁag %&3‘% ) Q&f‘“s" FeoviRh 9B tsﬁn?lg%wea? Sfpiep, and the
of spspibsged pad 21 5 hereamagy thtaym&c@éﬁotr@mnéd E by 50%
deKEQ%R)uaoé dﬁwéméfcytommlw (CES0)iveere @iulang] usinglarRBxéed curve fitting
- (@reyamar yl or - (CH2) m heterocyclyl and mis 0 to 3 and
15the aryl or heterocyclyl ring is optionally

Suh%‘gegéﬁﬁgxd dat&@o?' aﬁéa s of Ca qtl&c%?n% A%e?l fr{/’gables 6-
théreg%e Ll RS G S ferm am € 350-1000
heP&Pdcycl y1 and is optional | y substituted. 5 47.The
compound according to claim45 or claim46, or a salt

20 or TabRBOREW W Adtivital PeGddt Gdthfouddy drviablese t her eof ,
wherein R3 is optlonally substituted and is phenyl

naphthyt—fuoryl Aélﬁﬁ pyr rol ylIs—Hpyrrotyys Activit
pyﬁgﬁug@ég_ﬂpg Lo oxazol yf, azol y
(l b ) *0 %—%&74 oxadi a7n| ﬁ(n-&jh hn 2z Rlange
; ¥ . )

I,

...... 12; e o A
i soxazot—Fuazany—igot hi azol - 7ﬂ|yl,
py-azol 4 yH—p 'razoBi di-pyl , i m dagolyl 01 i dazol i n_Q ;
triazo!\8|2 H-ne uding_l_,_z,s 10 and 1,’%,3,0_3riaz Lyls
teLLamBm, thl adiaBal yl {(includipg 1.208 and|1.3. A
tHiadi a88l yl s)| pyrBdyl. |pyrim dipyl. ¥ idazinyl, C
pyicanyl 87pyr azl nyl . Bpi peri di nyl, [, 4- d2bkanyl C
mgr phol B8yl . 1} 4-diAhi anyl, thi onpr pha2igyl, C
pijperazitdyl , 1} 3, 5-€ri thifanyl, trf azi 347 1H B

trieno[ﬂkB-c'pyraquyl, tthi eno[ 2, [3- D] faygyT, 1 hdol yg,
i 4oi ndof?gl , benhzof ucanyl | benzot hrenyTaigd€nzoxazol K,

beénzot hi7azol yT], benglsox§zolyl, ben2|qgkn|azo VI A
benzi ni1@azol yl , 15 i sqqui nc227ny| , ¢

qt . uridi nypr pl.zzsllyl ; C

Ci ' qui naz gty qU|nuKa=i2él,
bemzotT LiHyi, .mqéﬁﬁwfidinyl or ptef A 48—FHe
CUTI_}JUUI1§gabbUI eH1g C.O etai m 38, _ ‘231 C :
pHalnajgwlluully acteptabl e derlv of wher ein

t-onraHby—sabstitdited with nnew nore

relios]

R:J LIE>] T ] T
su—bs—t—;—t—gzh 235
188" C 236




20 selected fromCl.6 al kyl, Cl.6 al koxy, C2_6 al kenyl,
C2-6 al kynyl, halo, halo-Cl1_6 al kyl (including CF3),
hydr oxy, nercapto, nitro, cyano, NH2, nono or

di (C1. 6al kyl ) am no, phenyl, benzyl and heterocyclyl,

t he phenyl, benzyl and heterocyclyl groups being
optionally substituted. 25 49.The ‘gnpound according to
claim38, or a salt or pharmaceutiCally acceptabl e
derivative thereof, wherein R2 is -CON(1-1)R3, and R3

is -(Q and mis—0 to 2 and the
aryl qr 'S aryl| r VIY optional Iy substituted|w Adtivity
one olf—rot §3zubst HiueH pendent Ily_sEpddieqd f}omRange
hal o, HewetshHarthydfoxy |l ower al Koxy &® phenyl . 30
50. T o claim38, o3 saltfor C
phar j y_accepBabl e |deri vati e t hédof, whereiB
z is lor 242 $1. _TBe conpound acg¢ordi iy2to clRim ¢
38, of_a safd or pharnéceutijcal |y acg¢ept algi@ 35 B
derivative2dhereol, wh€rein|-B-C isla 1 mqer oT e A
fornula -CBB@H?-. | 52. CThe qonpound #CCOT @&4B0 crai g
38, or_a sab@ or pharnpceutijcal |y ac¢ept anbg aerl attvE
therepf, wegtein fhe TRnker |-B-C is optuggsuuy C
subst| tut egav th ho moge than three pprToggy B
substj tuentgy tThe SubSgiTuent s sel ecred fg%. hralq; A
| ower| al Kydgq Nyar OXY., ¢uvve 40 al koxy,—*phgg“l ae
benzyl T Ijgyaccordinggtoci ai m 38, pr—= 32,Z_‘t oF B
phar neceutjggatty awc%au. deri vati pe—th of —wh iEh

55. The ¢ Fpou accoddi nnB

al

Xis A
t—or—phar maceutlica |3ﬁ294(‘(‘90 abl eBS

to clam 0 Sal-_erp
deri viat vﬁgherc t _wHdrein! X is oxygen 33% _ The

conpdund o5 or-di-Hg to Sl ain] 38, or sal t 3%t C
phar rfrecewdCal-Ly nr‘r‘prq ahl el derivatijve th¥¥Zof, whereidn

Rl i 9-an r3\rol4| onallly si€bstitluted aryl[ or a38%ptiohal | YA

substlitut 885het edocyclG/l grjoup. 10 |[57. T8 conppund B

accorm_ngﬁﬁicl ailm 38A or_g salt or [pharrgggeuticplTy A

acceptabl 80derivati veB hergof, wherein RL s a phenyr,
thienyl, Bg8rolyl, pyg dyl jring or a -ClL_6 al kyl phenyl
group, wherein the rings are optionally substituted

00 G RSY &Ry PhR o orasts oAbl Lo ot o

f r o

Activity Activity

Cpd No. Range Cpd No. Range
336 B 369 B
344 C 370 C
351 C 371 C
352 B 372 C
358 B 377 A
360 C 379 B
361 B 381 A
363 A 382 C
364 C 385 A
366 A 386 B
367 C 387 B
368 A 391 A




15 hydrogen, |ower alkyl and -C(O)R, where Ris Cl1_6

al kyl , phenyl or heterocyclyl; Rais -C

-C3_2cycl oal kyl, -G _nal kylC3_2cycl oal kyl, phenyl or

-G _nal kyl phenyl ; and the G _ nal kyl, phenyl or Rais
optionally substitut ed wi th hal o, -CN, -NR1R11, -CO2R12
or - CONR1OlI cnll, where Rl, R' a R12 are

i ndependent|y sel ected from hydrogen or |ower alkyl. 20
58. The conpound according to claim38, or a salt or
phar maceuttcatty—acceptabl e deri vat irve-thereot, wherein

R1 i phenyl optioﬁ'fé'l"w substituted|w th a subdti Acdvity

sel et e€pe | oRang® 6@l kyl , -G |6aldpdiN@l 0,/  Range
-C pal k)BI9EN, - OCl_Q}aI kyl|, -0Cl1_6al kyl hajq, B

- 0C1| 6allgpd CC2NFR2, —~OCL. Bal kyl CN, 40

- 0CL[ 6al kyIC3_ZeyTgatkyt|, - 0CL_6al ky+e6He—o¢t 28

6al kiytec -14hal o, -EE3_44cE3 [-NR B,

- COPlH, 5%(‘12 al l(i/IB: - N CH, 35H5 445
- C61-_14CB%al kyl , - B6R4h4l 0 and -0 0) Clyq8al kyl; whgre

Wand R'3g9e indepegdentlly sel ected ’rror@Apydro;en, A

- C( ) CI_Ggf Kyl - (g ToHg, - C(0) CH= T B
C(0)[Ct ogbﬁqn C102H—C6) Cl_6al ky 1GeRCHS;
- O ByE ky1GeH5, Caalky1C61- 14CH3 453 A

-c(nm 405 kvl HA0B1- 13]and -C(0) Q1 6alkky1C6H4hal g 30
59. [The é@pound accordi fig to cl ai i 38, 49¢ a splt QF
pharimaceygg cal lfy acgeptabl e derivatjrve 51. reofi —wherern
Rl i[S nal“% pne yr—p 00. The con‘peﬂﬁd—géeer—d*i—ng—&—
cl aimrm38 atsa-t—e+—phar maceut i dall y45i7wplm abl e 35
der ilvat i 42 fhp eof Awherein R is 4-chl ds®phenyl. B1.

The [conp®l®nd accordhng tp claim38,) or agpalt jor A
phaf maceuyyi cal |y acgeptapl e deri vat|i ves4éj1er eqr, 4

e

V\,hel el n ‘ﬁsls an optéonai y substit yted ety t—hg—40
62. Thre—cgnpount—acedt-erng to cl ai m38,—oct—a—sglt T

phatraeetifically _adeeptapl e derivative #der eof|, whérein
R2 {s_CHP-R3 and M3 is [ (CH2).-aryl or46s c

(CHR) 63-4a¢t eropryl ,cwherle mis 0 tg 6, gpd the aryl oF
het eroarggh grojup 1 < opt onal |y substTt uri6'§ul'

C
423 C 474 B
430 A 480 A
431 A 481 C
434 C 482 A
436 B 483 A
437 C 484 A
438 C




111 63. The conpound of formula IV

10

15

20

25

-98-

Table 8: RSV A2 Antiviral Data for Compounds of Tables 4 and 5 (the B enantiomer)

Activity
Cpd No. Range

128 A
188B B
306B A
3368 A
352B A
363B A
368B A
381B A
414B A

Method R: RSV Fusion Assay

Selected compounds of the invention were 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 ef al, Virology, 2003, 311, 275.

Syncytium formation assay

Fusion activity of the RSV-F constructs was measured in 293 cells essentially according to
the method described in Morton er al, Virology, 2003, 311, 275. For example: cells in six
well plates at approximately 80% confluency were transfected by adding plasmid DNA (2
pg/well) carrying the constructs of interest in CaPO, solution for 4 hours. After glycerol
shock and wash, the transfected cells were trypsinized and 1.5 x 104 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 measured at 492 nm. The compound concentration that reduced



N'--C Fornula IV Its salts, and pharnaceutically
acceptabl e derivatives thereof or an N-oxide form or
pyridiumsalt thereof, wherein 10 B-Cis an optionally
substituted linker of the fornula -CH2-(CH2)-, where z
iIs 1-4;, RL is selected fromCl-12 al kyl, C2-12 al kenyl,
C2.12 al kynyl, -(CH2).C3..7 cyg#&glkyl, (CH2) .4 7
cycl oal kenyl, -(CH2). aryl, -( )11 arY1Cl-12 al kyl,
-(CH2). arylC2_12 al kenyl, (CH2). arylC2_12

< ; is 0-6; dth
o) bttt i Edneneh SRl st By pOv% s eboiapaecsnilaed using an
ary x‘ﬁ’hﬂ"ﬁ%ﬁﬁﬁ“&ﬂ&ﬂrw- groups are optionally

bstituted; R2 is selected from-CH2R3, -C(Y)R3,
?g?( P%;@R;miﬁ@( AYNORSIound 6N KR Rehow iLTNICI2ha: BCSO values

iei A S = { f : h h
i S rehdh o sl eS| Sl 0. VG 2 e

I -(CH2).CA. .7 cycl oal kenyl, -(CH2)1. aryl,
C{%&?"Zﬁ#%‘()ﬁ%‘i" %L‘?saéilq{"fﬂ y -(CH2)m aryl C2_12 al kenyl ,
-(CH2)m aryl C2_12 al kynyl and_-(CH2) m 20 het er ocyclyl;
and when R2 is - Gtébffoundr - €(Y) 123, R3 is further
selected from-S Rugseg - O R5£ﬂkési&§§sa§ﬁdsﬁﬁ, o
hydrogen or CI. 6 al K RS IS CI_6 arkyts  oZ-o—arenyl,
C2_6 al kynyl , €3=7F¢eyetoaldd

benzyl, aryl ok hnfdﬁnrynly ;’m/i§ Q. B or 2. and|the

al kyl, al kenyL, al kyafyl , cycl oal kyl, cmcl oal kenyl ,| aryl
and heterocyclyl gresgps aref optionallyasubstrtured; and
25

10 Method S: RSV Cotton Rat Model

15

20

25

The cotton rat model was performed essentially as described in the literature (Wyde e al,
Antiviral Res. 2003, 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 TCID50 of RSV A2 per animal. Four days
after virus inoculation, each cotton rat was sacrificed and their lungs removed and RSV
titres determined by plaque assay.

Table 10: RSV Cotton Rat Model Data
Compound Number | % Reduction of virus
Control
352 68
306 72
336 96

Method T: RSV Balb/c Mouse Model

The mouse model was performed essentially as described by Cianci er al (dntimicrobial
Agents and Chemotherapy. 2004, 48, 413). Briefly, eight week old female Balb/c mice
were weighed, anesthetized intraperitoneally with Avertin™ and compound or vehicle
administered orally 6 hours preinfection. Mice were inoculated intranasally with
approximately 10000 TCID50 RSV A2 per animal. Three days after virus inoculation,
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20

X and Y are independently selected fromO, S and NR ,

where R6 is independently selected from hydrogen, | ower

al kyl , hydroxy and | ower al koxy. X and Y are

i ndependently selected from0O, S and NR where R6 is

i ndependently selected 30 from hydrogen, |ower alkyl,

hydroxy and | ower al koxy. 64.T. conpound according to
claim 63, or an N-oxide formor pyridiumsalt thereof,
wherein R is C(O)R3 and R3 is -(CH2) maryl or

( CElgo) ar V. where mis 0 to 6, and the aryl or

het er](r%%{e %g 8‘1?%515%’ %‘Et"ﬁ‘%‘h‘&{lgve@@md #d RSW itBS dGBefined by plaque

co nd selected fromthe group consisting of: - 112

9bT alle Tibti RS Bavsyddse Mdddt Hior o- benzoyl) -1, 2, 3, 9b-tetr
ahydro-im o[ 2,1-a] isoindol-5- one;
1- Benzoyl- 9b- ( =gt oro—nphenyb—423-9b-t et rahydro-im d
azo[ 2, -allsei _¢%?Q“§ﬂﬁ+gi’l er |4 reduction of virus
5913- (4- Chl or opphenyl) - 5- 0x0- 2 3, 5, Ykehiedbl ahydr p- i m daz
o[ 2, 1-al | soi ndol e- 1- c3dtboxylicjacid phgynyl am def
91) - (4- Cnhl or o- phenyl) - 5- oxo0- Z, 3,5, 9b-Tetrahydro-i m dazo
[ At boaid sObRQkR: rhoxyl i ci d, benzyl am de; .
- REQREANNE 2}}“36 93??? JQ?S;?\ 518‘?’8&%‘%%2‘6 [‘}2/? DUBFTo8H ivarisions and/or
-one: . ay be ‘lh.a ¢ 10 the invéntion as shown the specific embodiments without
piERYITE ko, e apirif ot semg of dha inveiation] &, Broadly Sdekdatbell.- SR present
eFmbOdlmcmS are, therefore, to be considered in all i :

.. d 1 all respects as lllustractPVf d not
- hespricimoy 1- 1, 2, 3, 9b-t et rahydro-i m dazo[ Z, 1-al | sol ndo g
- one;

- m@mﬁiﬂﬁs gpe%iﬁ%g)ﬁ()tnegnrclamg%{ao-i rni dazo[ 2, 1-al | soi ndol -5

) gy 1 ! mms which follow, unless the context requires
i i%%’"ﬂ%et £ vordy '§91§Eré1e§.},19nd1\(azi,a@qrgbswhtas doyrelprisel MhittR Z@bnprising”,
1 Wil be understood to imply the inclusion of a stated integer or step or gr??uB 8f %ngtgers or

19aps(bpt @itltierexclasion yilhy Wfmnf Hieghl GF sRpf? %FB{J]J)OT tggeﬁ or steps.

rahydro-i m dazo[ 2, 1-a] i soi ndol - 5-

The reference to any prior art in this specification is not, and should not be tak:en as an

acknowledgment or any form or suggesti i
gestion that that prior art forms part of the
general knowledge in Australia. ’ wommen



one;

- (4- Chl oro- phenyl) - 1- hexadecanoyl-1, 2, 3, 9b-t et r ahydr
o-i m dazo[ 2, 1-a] i soi ndol - 5- one;
1- Benzyl- 96- (4-chl oro- phenyl)-1, 2, 3, 9b-tetrahydro-i m da
zo[ 2, | -al i soi ndol - 5- one;
1-Benzy1-9b-pheny1-1,2,3,9b-tetrahydro i mdazo[ 2,1-a]is
oi ndol- 5- one; 201-Benzy1-9b¥p-tok?
,2,3,9b-tetrahydro-i mdazo[ 2, 1-a 50|ndol 5- one;
913- (4- Chl or o- phenyl) - 1- (4- net hyl - benzyl)-1, 2,3,9b-tetr
ahydro. 1m dazo[ 2, 1- al | soi ndol -5- one;
1-(4-§?Eﬁyl-benzyl) 9b- pheny1l-1, 2, 3, 9b-t et rahydro-i m da

0

zofis 1- 5-one;
1-(4-N®th{]-benzy1) 9b- tolyl 1,2,3,9b-tetrahydro-imd
azo[ 21.1- al SSGf&mmSndnfef?mulaI

253- (4- Chl or o- benzyl) - 9b- pheny1-1, 2, 3 9b-t et rahydr o-i m
dazo[ 2, 1- al | soi ndol - 5- one;
1- ( 4- Chl or o- benzy1) - 9b- (4- chl or g- phe,hy\) 1,2,3,9b-telra
hydr o-i m dazo[ 2, 1- a] i soi ndol -5- "gn
1- (4- Chl oro-benzyl)-9b-p-to
azo[ 2, 1- a] i soi ndol - 5- one;
9b- (4- Chl or o- phenyl) - 1- (4-
hydr o-i m dazo[ 2, 1-a] i soi nd
1- (4- Fl uor o- benzyl ) - 9b- pheny1-1, 2,
zo[ 2, 1- a] i soi ndol - 5- one; Formula
1- (4 FI uor o- benzy1) - 9b- p- t ol yL-F™3%4 op_t et r ahydro-i i d
azo[ 2, 1- ak%% oi ndol - 5- one;
1 BerfZyAL P g tigakly regeniblsn galty on derivetivg gheresf, r ishiel repnpficture of a

| mlqji(lj{agleqL I thedreatiosint of iofeetions-invbl\@ng viruses. of the Preumovirinae sub-
1 Berfamily, Wioeegheny 1- 1, 3, 4, 10b-t et rahydr o- 2H pyri mi do[ 2,
1-a]i soi ndol - 6- one;
kL BZE? ;ﬁgﬁtﬂi%hg.m_ bt o it # Warha ot A i oMY 1Bk aromatic
%g Chloro phenyl) 1-(4-fluoro-benzyl)-1, 3,4, 10b-ret

hydro 2H pyrimdo[ 2, 1- a] isoindol-6-one;
51- ( AinksribEdogsthes 1‘51ﬂm50rwenx}nd11u 8 afacherh foratsrea loptionalip bubstituted
- pyr ihnfetbepdic Xing hingog from5-16 8 ding atoms;

3 9b{tetrahydro imd

yl) 1,2,3,9b-1letra
one;
, 9b-t et rahydro-i m da

R; is selected from Cyyz alkyl, Cyp alkenyl, Cy.;2» alkynyl, (CH;),Cs.; cycloalkyl,
20 A(CHj)aCyq cycloalkenyl, (CH,), aryl, -(CHa), arylCy.12 alkyl, -(CH,), arylCy.;> alkenyt,

ACHy)q arylCy.i2 alkynyl, and —(CH,), heterocycelyl; n is 0-6 and the alkyl, alkenyl,

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

R; is selected from -CHjR;, -C(Y)R;, -C(Y)OR;, -C(Y)N(R(R;, C(Y)YCH;N(RR;,

25 -C(Y)YCH:SR; and -S(Q)wRs, where R; is selected from hydrogen, Cyp2 atkyl, Ci.p2
alkenyl, Cy.); alkynyl, -(CH2)Ca.7 cycloalkyl, (CH2)nC47 cycloalkenyl, -(CHy)y, aryl, -
(CH2)m arylCy.1y alkyl, (CHy)y arylCa.yz alkenyl, -(CHy) arylCa.i2 alkynyl and -(CHy)n
heterocyclyl; and when R; is -CHaR;, or -C(Y)R; R; is further selected from -S-Rs and -
O-Rs; m is 0-6; Ry is hydrogen or C4 alkyl; Rs is Cy alkyl, Cy6 alkenyl, C, alkynyl, C;.

30 qcycloalkyl, Cq7 cycloalkenyl, benzyl, aryl or heterocyclyl; w is 0, 1 or 2; and the alkyl,
alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aryl and heterocyclyl groups are optionally
substituted;

X and Y are independently selected from O, S and NRs where Rg is independently
35  seclected from hydrogen, lower alkyl, hydroxy and lower alkoxy.



1- (4- Fl uoro-benzyl)-10b-p-tolyl-1, 3, 4, 10b-t et rahydr o- 2H
-pyrimdo[ 2, 1-a] i soi ndol - 6- one;
1- (4-Brono- benzoyl) - 9b- (4- ehl or o- phenyl)-1, 2,3,9b-tetra
hydro-i m dazo[ 2, 1-a] i soi ndol - 5- one;
9b- (4- Chl or o- phenyl ) - 1- (4-i odo- benzoyl)-1, 2, 3, 9b-tetrah
ydr o-i m dazo[ 2, 1-al i soi ndol -5- 10o0ne;
1-(4-Ch|oro-benzyl)-lOb-(4-ehIorﬂjghenyl)-1,3,4,10b-tet
rahydro- 2H pyrim do[ 2, 1- a] |50|n301-6-one;
11b- (4- Chl or o- phenyl) -1 _ _
-(4-fluoro-benzyl)-1,2,3,4,5,11b- hexahydro-[ 1, 3] di azep

2,1- al], i soi ngol-7-one; ) ) .
22[1 (zzlt- Fl hfﬁ 3<% 19 ki bhwhgrain IR is3nof, §1 paswbitisntathy-@healkyl or
o- [ 1, wpdsttsedr R salisyk soi ndoi - 7- one; 1
-(4- Fluoro-benzyl)-11b-p-tolyl-1, 2, 3,4,5, 11b- hexahydr o-
[ B, 3]di azU sodrding-talclaih Qi didPakm 72, vRRin rinlg Aidan ogtionally substituted
- (4- Be@rmgbenzyl) - 10b- (4- chl or o- phenyl1) -1, 3, 4, 10b-tetTra
hydr o- 214- pyri m do[ 2, 1- 22&] |ﬁo;ngol-6i?ni;3 4 10b. 1 ot

- (A4- - -1-(4- - benz -1, 3, -
rlgﬁy ? o?;ﬂi%[ Syzlr[‘)’?‘%?'\é‘%%‘% ,%?gm &'}n%:}'g%i“n’éﬂﬁléés meptionally substituted phenyl
1- (4¥®A1 or o- benzoy1l) - 9b- (4- chl or o- pheny1) -1, 2, 3, 9b-tetr
dBydr o-i m dazo[ 2, 1-a] i soi ndol-5- one;
259b5( 4- Ghdecrccorging ey bluind 1 (of -cleith [y Whbreidz@is1a sl arf optioR Bty Gubstituted
t r ahyetewadyntigkazo[ 2, 1-a] i soi ndol-5- one;

6. Use according to claim ! or claim 2, wherein ring A represents an optionally

15  substituted pyridyl, optionally substituted pyridazinyl, optionaily substituted pyrimidinyl,
optionally substituted pyrazinyl, optionally substituted pyrrolyl, optionally substituted
furyl, optionally substituted thienyl, optionally substituted imidazolyl, optionally
substituted oxazolyl or optionally substituted isoxazolyl ring.

20 7. Use according to claim 6, wherein ring A is an optionally substituted pyridyl,
optionally substituted pyridazinyl, optionally substituted pyrimidinyl or optionally
substituted pyrazinyl ring.

8. Use according to claim 7, wherein ring A is an optionally substituted pyridyl ring.
25

9. Use according to any one of claims I to 8 wherein ring A is optionally substituted

with one or more substituents independently selected from halo, -NH;, NO,, C5 alkyl,

aryl and heterocyclyl; wherein the aryl and heterocyclyl groups are optionally substituted

with halo, C, galkyl or halo substituted C;. alkyl and, when ring A contains one or more
30  ring nitrogens, the optional substituents are further selected from N-oxides of one or more

of the ring nitrogens and pyridinium salts thereof.

10.  Use according to claim 9, wherein ring A is optionally substituted with a

substituent selected from halo, C alkyl, C¢H;s- CH;-CgHy-, CF3-CgHy-, pyridyl or NOy;
35 and when ring A contains one or more ring nitrogens, the optional substituents are further

selected from an N-oxide form of a ring nitrogen, and pyridinium salts of a ring nitrogen.

11, Use according to any one of claims I to 8, wherein ring A is not substituted.

40  12.  Use according to claim 1, of a compound of the formula IV



9b- (4- Chl or o- phenyl ) - 1- (4- met hoxy- benzoyl) -1, 2, 3, 9b-t et
rahydro-im dazo[ 2,1 -ajisoindol 5-one;

9b- (4- Chl oro- phenyl )-1-(4-trifl uoromet hoxy-benzoyl)-1, 2
, 3, 9b-tetrahydro-i m dazo[ 2, 1- 30a]i soi ndol-5-one; '
96- (4- Chl or o- phenyl)-1-(4-trifluoronethyl -benzoyl)-1, 2,
3, 9b-tetrahydro-i mdazo[ 2,1- a]isoindol-5-one; - 114 -
1- (4- 13enzyl oxy-benzoyl) - 9b- (4- cidzar o- phenyl) -1, 2, 3, 9b-
t et rahydro-i m dazo[ 2, 1- al |l soi ndol-5-one;

9b- (4- Chl or o- phenyl ) - 1- (4- phenoxy- benzoyl) -1, 2, 3, 9b-t et
rahydro-i m dazo[ 2, 1- Al soi ndol 5-one; R,

5913- ( 4- Chl or o- pheny1) - 1- (214, 6-tri net hyl - benzoyl) - 1, 2,
3, 9b-tetrahydro-inildno[2,1- a] iHoiftde}-5-one;

11b- (4- Chl or o- pheny1l) - 1- ( 4-

trahydro-itnidazo[2,1-a]iso

nzoyl)-1,2,3,4,5 11
oi-pdol- 7-one;
fonyl)-1,2,3,9-te
5-one;

96- (4- Chl or o- phenyl) - 1- (pyri di ne-4-¥ar bonyl)-1, 2, 3, 9b-t
et rahydr o-i m dazo[ 2, 1- al i soi ndol 5- ofie;

1- (4- Fl uor o- benzoy1) - 9b- pheny formua B op- t et r ahydro-i mi d
nof 2,1 -a] isoindol-5-one;

5

10

IS

20

25

30

35

or a pharmaceutically acceptable salt, N-oxide or derivative thereof, wherein B-C, X, R,
and R, are as defined in claim 1.

13. Use according to any one of claims 1 to 12, wherein R; is selected from -CH;,R;,
-C(Y)R3, -C(Y)OR;3, -C(Y)N(Re)R3, -C(Y)CHaN(R(R;, -C{Y)CH3SR; and -S{O).Rs,
where R; is selected from hydrogen, -Cy_zalkyl, -Ca.1palkenyl, -Cy.iaalkynyl, -(CH,)nCh.
reycloalkyl,  «(CHz)mCay . cycloalkenyl, (CH)maryl, -(CHp)parylCyyy  alkyl,
~(CHz)marylC;. alkenyl, -(CHz)warylCy.(2 alkynyl, -(CHy)wheterocyclyl, and when R, is
-CHzR3, or -C(Y)R;3 Rj is further selected from -5-R;s and -O-Rs; m is 0-6, Ry is hydrogen
or is Cy.¢ alkyl, Rsis selected from Ciealkyl, Cyealkenyl, C; salkynyl, Cs.qoyceloalkyl, Cy5
cycloalkenyl, benzyl, aryl and heterocyclyl; w is 0, 1 or 2, and the alkyl, alkenyl, alkyny!,
cycloalkyl, cycloalkenyl, aryl and heterocyclyl groups are optionally substituted with one
or more substituents selected from C, ¢ alkyl, Cy, atkoxy, Cy alkenyl, C,. alkynyl, halo,
halo-Cy4 alkyl (including CF;), hydroxy, mercapto, nitro, cyano, NH,, mono or di(C,.
calkyl) amino, phenyl, benzyl and heterocyclyl.

14. Use according to claim 1, wherein R, is ~CH;-Rs, and Ry is |(CHj)garyl or
~(CHz)m heterocycly! and m is 0 to 3 and the aryl or heterocycly! ring is optionally
substituted.

15, Use according to claim 1, wherein R; is —COR; and R; is aryl or heterocyclyt and
is optionally substituted.

16.  Use according to claim 14 or 15, wherein Ry is optionally substituted phenyl,
naphthyl, furyl, thienyl, pyrrolyl, H-pyrrolyl, pymolinyl, pyrrolidinyl, oxazolyl,
oxadiazolyl, (including 1,2,3 and 124 oxadiazolyls) thiazolyl, isoxazolyl, furazanyl,
isothiazolyl, pyrazolyl, pyrazolinyl, pyrazolidinyl, imidazolyl, imidazolinyl, triazoly!
(including 1,2,3 and 1,34 triazolyls), tetrazolyl, thiadiazolyl (including 1.2,3 and 1,34
thiadiazolyls), pyridyl, pyrimidinyl, pyridazinyl, pyranyl, pyrazinyl, piperidinyl, 1,4-
dioxanyl, morpholinyl, 1,4-dithianyl, thiomorpholinyl, piperazinyl, 1,3,5-trithianyl,
triazinyl, 1H thieno[2,3-c]pyrazolyl, thieno([2,3-b]furyl, indolyl, isoindolyl, benzofuranyl,
benzothienyl,  benzoxazolyl, benzothiazolyl,  benzisoxazolyl, benzisothiazolyl,



1- (4- Fl uoro-benzoyl)-9b-p-tolyl-1, 2, 3,9b-tetrahydro-im
dazo[ 2, 1-a] i soi ndol-5-one; .

15913- (4- Chl or o- pheny1) - 145- ( 3- ni t r o- phenyl) - f ur an- 2-yl
methyl]-1, 2, 3, 9b-t et rahydr o-

i m dazo[ 2, 1-a] i soi ndol - 5- one;

913-(4-Ch|oro-pheny|) 1-(2-p- to(yI acetyl)-1,2,3,9b-tet
rahydro-i m dazo[ 2, 1- a] i soi ndol - 510

9b- p- Tol y1-1- (2-p-tol yl -acetyl)-1, 3 9b-t et rahydr o-i mi
dazol 2, 1 -a] isoindol 5- one;

2 MBI A S0 b DS,

01, 4“& hoP Eié i‘ﬂQﬁzPhﬂ%ﬁW’?hﬁHe h‘;‘!l.l))maélEfly haphthyridingl or

2, 3, QW“FQHthydro |n1|dazo[2 1- a] isoindol-5-o0ne;

1-12- (4- Chl or o- pheny1l) - acet yl] - 9b-p-tolyl-1, 2, 3, 9b-tetr

ahyidr d7i m Uszefctdihg & tisiai 06]llefein ﬁ;sls%ﬁanally substituted with one or more

9b- (4saiitioeRs R Homld 2 zﬁl‘\i« Q'fhgfkgxsp %Iﬁ ﬁ‘iﬁ.smilq}nyj{, h%.IO halo-Cy.¢
i

3, 9b-

110 taﬁ(g ‘i}efﬁr%m?ﬁg i fpalgbql -’tcanN 2’2"%“09?5 drt\‘e{.qa&yl} amino,

hydr o- |n1dazo hefefosys dol 5- one; .

3096- g4 Chl or o- phenyl) - 142- (4-ni tro-phenyl) -acetyl]-1, 2

é" 9bl8et rléwm%dmmm@m[ R wherear] Re6i-0ONHR0met R; is —GGP@),.. aryl or —

(CH3)m heteroaryl; m is 0 to 2; and the aryl or heteroaryl ring is optionally substituted with
one or more substituents independently selected from halo, lower alky!, hydroxy, lower
alkoxy and phenyl.

15 19.  Use according to any one of claims 1 to 8, wherein link -B-C- is an optionally
substituted link of the formula ~CH,-(CH;),-, where z is 1-4.

20.  Use according to claim 19, wherein z is 1 or 2.

20 21.  Use according to any one of claims | to 18, wherein -B-C- is a linker of the
formula ~CH,CH,-.

22.  Use according to any one of claims 1 to 18, wherein linker -B-C- is optionally
substituted with no more than three optional substituents, the substituents selected from
25  halo, lower alkyl, hydroxy, lower alkoxy, phenyl and benzyl.

23.  Use according to any one of claims 1 1o 18, wherein linker -B-C- is not substituted.

24, Use according to any one of claims 1 to 23, wherein X is oxygen or sulphur.

30
25.  Use according to any one of claims | to 24, wherein R, is an optionally substituted
ary! or heterocyclyl group.

26.  Use according to claim 1, wherein R, is a phenyl, thienyl, pyrrolyl or pyridyl ring,

35 or a -Cys alkylphenyl group, wherein the rings are optionally substituted with halo,
hydroxy, nitro, -NR’R”, C,. i2alkyl, phenyl and —OR,; where R’ and R" are independently
selected from hydrogen, lower alkyl and -C{O)R, where R is C,4 alkyl, phenyl or
heterocyclyl; R, is -C,. ipalkyl, -Cyscycloalkyl, -Cy_palkylCs. scycloalkyl, phenyl or ~C).
izalkylphenyl; and the Cj.qzalkyl, phenyl or R, group is optionally substituted with halo, -

40 CN, -NR'R", -COR" or ~CONR'"RY, where R'°, R" and R' are independently
selected from hydrogen or lower alkyl.



142- (4- Fl uor o- phenyl ) -acetyl11-9b-p-tolyl-1,2, 3,9b-tetra
hydr o-i m dazo[ 2, 1- al i soi ndol-5- one;
9)1/, - (4- Chl or o- phenyl ) - 142- (4-f | uor o- pheny1) - acet yl 1-1,2
, 3, 9b-tetrahydro-i m dazo[ 2,1- a] isoindol-5 -one; ]
51-[ (E) - (3- Phenyl -acryl oyl ) J-9b-p-tol yl-1, 2,3, 9b-tetra
ydro-im dazo42,1 -a] isoindol-5-o0ne; 123
91, - (4- Chl or o- pheny1) - 1- [ (E) - (3-ghenyl - acryl oy01-1, 2, 3,
9b-tetrahydro-i mdazo[ 2,1- a]isoi ndol - 5-one; .
1- (5- Phenyl - pent anoyl) - 9b-p-tol y1-1, 2, 3, 9b-tetrahydro-i
nm dazgf2, lyal Ac%&hﬁg%'a%' € of claims 1 to 24 rein 81 45 ghenyloptionally
9b- g4§|g3ﬁt?{eﬁa\g@ r‘% ltulera{ T%E%Eﬁg%’fn '%Tqr;ttsggq(% yl, -Cr.eatiyihalo, -CygalkylCN,
tlr ? 4}/%?(9&?1?3_’1%5@ yef Yoplopy rPi-@k3iGReNE,.2 | DRpalkd€ Nahyde, satkylCs.
o- i mi FAZB19Y1a -Qf vealbyitelds - ©ComikylOCH;, -OCH;, -OCeHukzio, -CF;, -OCF;, -
1-{ 4- BRESr oCBdhz S5y Bitkyhy FNQH, OB, Y-LeHs, 2C3H AN h ! aBYfalo and -
0- i m G8HHC2salkyk] sdierdat’- an®NR?  are independently selected from hydrogen,
5- 0x oqb)mximﬂy1-éqcﬁc§1§b-t@§)t@1§~ti1{ H .-%(Sgﬁbﬁi ICOHa- -C(O)C.
. I5r5n g@ﬂc@[ébzén?,l Lé’((?_) .%gikgr(%%g,fé ¢ gﬁﬁk@&% 3, ~C(O)CralkylCsHOCH;
ld“ délgd?gj,)%'%aﬁ%y}s/& #§8le- 1- car boxyl i caci d benzyl ani de;
5-0x0; 9b-p-tol y1-2, 3,5, 9b-tetrahydro o _
i d?:fzo[ sejacgprding eielpian 27, wherinitndy phenybsabdlituted with halo, -0C.¢alkyl,
4- br gﬁ?&b@qﬂgyhagm D3 salkylCO,NH;, -0C;¢alkylCN, -0C,6alkylCs seycloalkyl, -OC;.
9b- ( 4alEhiCel porpbenaIGERX - 2, 3, 5, 9b .
-tetrahydro-i m dazo[ 2, 1-al i soi ndole-| -carboxylic 20
ST “br ) , i de: ) . .
81%'39(22_ ml@%@?&g?{%ﬁl&%bo%]@gﬁ% g)(%c_lagl’s El)’ub%& wherein R, is 4-.chloropl.1¢nyl.
-tetrahydyo-im dazo[ 2, 1- a]i soi ndol e- 1- carboxylic acid
(4- merhox s—‘*p?f%ﬁ}‘?“}%%‘éi@? formula I as defined in any one of claims [ to 29, 0r a
5- Ox dhyBapsutienlly Be@pRbIS s@lbet derivativg dlieded i maﬁ@ﬁ&aclqr@]ofa medicament
i Soi refdhetrebtnoaut BOXTELi@R rivd(ving ViRERRX e Q’F}&Wa]a)ri:ﬁ@hﬁ:@family.
S
20
31. Use of a compound of formula I as defined in any one of claims 1 1o 29, or a
pharmaceutically acceptable salt or derivative thereof, in the manufacture of a medicament
for the treatment of infections involving viruses of the Preumovirinae sub-family by the
inhibition of the virus's fusion processes.
25
32. Use of a compound of formula 1 as defined in any one of claims 1 to 29, or a
pharmaceutically acceptable salt or derivative thereof, in the manufacture of a medicament
for the treatment of mammals infected with viruses of the Preumovirinae sub-family.

30 33, Useofa compound of formula I as defined in any one of claims 1 to 29, ora
pharmaceutically acceptable salt or derivative thereof, in the manufacture of a medicament
for preventing the infection of mammals with viruses of the Preumovirinae sub-family.

34.  The use according to any one of claims 1 to 33, in the manufacture of a

35  medicament for the treatment of infections involving viruses of the Pneumovirus or
Metapneumovirus genus.

35, The use according to any one of claims 1 to 33, in the manufacture of a
medicament for the treatment of human respiratory syncytial virus (RSV).

40
36.  The use according to any one of claims 1 to 33, in the manufacture of a
medicament for the treatment of human metapneumovirus. -
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15

20

25

30

259b- (4- Chlor o- phenyl) - 5- oxo- 2, 3, 5, 9b
tetrahydro-i m dazo[ 2, 1-a]i soindole- 1 -carboxylic acid

4-f | uor o- benzyl ani de; 106

5- 0x0-9b-p-tolyl-2,3,5,9b-tetrahydro i m dazo[ 2, 1- a]

I soi ndol e- 1-carboxylic acid 4-fl uorobenzyl am de;

Ph- (4 ehbdiaecpitanydmmbationobr b §ea9ﬂﬂent of 1nfect10ns 1nv01v1ng viruses of

%@Wn@%%&z%n&ﬂt&%ﬂ%é/ élorrﬂJﬂs?n?gl 4! 9 f}eound O%rfbox ﬁeﬁne%l 1g any one

ben
cgfkp FMS AP & Oorm{gm;pyqeytlml(ygmgﬂ@hl%qlt or derivative thereof
hyl-1, 2, 3, 9b-tetrahydro-i m dazo[ 2, 1-a] i soi ndol - 5- one;
38. 116\ compound of formula I
1- Benzot hi azol - 2-y1-9b- (4-chl or o- phenyl) -1, 2, 3,913-tetr
ahydro-i m dazo[ 2, 1-a] i soi ndol-5- Lone;
1- (1H Benzoi m da2ol e- 5- car bonyl) - 9b- (4- chl or o- phenyl ) -1
, 2,3, 9b-tetrahydroi m dazo[ 2, g; a] i dsipndol - 5-one;

59b (2- Bromo-phenyl)-1-(4-flu benzgyl)-1, 2, 3,9b-tetr
ahydro-i m dazo[2,1-ajis one;
96- ( 3- Br ono- phenyl) 1-(4-fl ﬁnzeyl)-l,Z,S,Qb-tetra

one;
-2-y1-1, 2, 3,9b-tetrahyd

1-(4- Fluoro benzoyl) 9b-
ro-imdazo[ 2, 1-a] i soi ndol - 5- one)
101- ( 4- Fl uor o- benzoy1l) - 9b- ( 3- ni t¥ 0- phenyl) -1, 2, 3, 9b-t et
rahydro-i m dazo[ 2, 1-a] i soi &l one;

its salts, and pharmaceutically acceptable derivatives thereof, wherein

A together with the atoms to which it is attached, represents an optionally substituted
phenyl, optionally substituted pyridyl, optionally substituted pyridazinyl, optionally
substituted pyrimidinyl or optionally substituted pyrazinyl ring;

B-C is an optionally substituted link of the formula -CH,-(CH3),-, where z is 1-4;

R; 1s selected from Cy; alkyl, Cs.i» alkenyl, Cs.i2 alkynyl, -(CH3),Cs; cycloalkyl,
-(CH2)nC47 cycloalkenyl, -(CHy), aryl, (CHy)y arylC.p» alkyl, -(CHy), arylCs 2 alkenyl, -
(CHz), arylC,.y2 alkynyl, and (CHy), heterocyclyl; n is 0-6 and the alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, aryl and heterocyclyl groups are optionally substituted;

R; is selected from -CH,R3;, -C(Y)R;, -C(Y)ORs, -C(Y)N(R4)R; -C(Y)CH,N(R)R, -
C(Y)CHQSR3, S(O)()Rs, S(O)le, S(O)p_-Cz-salkenyl, S(O)Z-Cz_(,alkynyl, S(O)z—C3_7
cycloalkyl, S(0),-C47 cycloalkenyl, S(O),-benzyl and S(O),- heterocyclyl; where R; is
selected from hydrogen, Ci.;; alkyl, C.y; alkenyl, C,.12 alkynyl, (CH2)nCs.7 cycloalkyl,
~(CH2)mC4y.7 cycloalkenyl, -(CHa)y, aryl, -(CHz)ym arylCy.yz alkyl, -(CHa)y arylCy. 5 alkenyl,
-(CHa)m arylCy.yz alkynyl and -(CHa)m heterocyclyl; and Rs is Cy6 alkenyl, Cyp4 alkynyl,
Cs.7 cycloalkyl, C4.7 cycloalkenyl, benzyl, aryl or heterocyclyl; and when Ry is -CH,R3, or
-C(Y)R3 R; is further selected from -S-Rs and -O-Rs, and Rsis Cy alkyl, Cy6 alkenyl, Co
alkynyl, Cs.; cycloalkyl, C4.7 cycloalkenyl, benzyl, aryl or heterocyclyl; m is 0-6; Ry is
hydrogen or C, alkyl;and the alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aryl and
heterocyclyl groups are optionally substituted; provided that R, is not unsubstituted Cj4
alkyl;



1- (4- Fl uor o- benzoyl) - 9b- (4' - et hyl - bi phenyl-4-y1)-1,2,3
, 9b-t et rahydro-i m dazo[ 2, 1- apsoi ndol - 5- one;

8- Br ono- 9b- (4- chl or o- phenyl ) -1- (4-fl uoro-benzoyl)-1, 2,3
, 9b-t et rahydro-i m dazo[ 2, 1- 15al i soi ndol- 5-one;

9b- (4- Chl or o- phenyl) - 1- (4-fl uoro- benzoyl1)-8-(3-trifluor
onet hyl - phenyl) -1, 2, 3, 9bt et rahydro-i m dazo[ 2, La]

I soi ndol- 5-one; - 107.- _
1- Acetyl-9b- (4-chl oro-phenyl)-1, é% 9b-tetrahydro-imda

zo[ 2, 1-a] i soi ndol - 5- one; o
;l- r’;gm %z?@'iﬂ&:ef:&ldéﬁfylsc?e’c%d Wil J§ QX rI\I%-GI mhgg ZRi[ig’it}éepcndently
2000- Bensi OR RS Ier Hkg bydspotsod ey alkoxsi i dazof 2, 1
-a]isoigq%I-S;one; ] .
ob PhEifef dgxiqyf%mpyt@nyxlm PhenyByrGliR tied-RlbisPhcdyl dufamRiGred phenyl
1-5a] i €bi ndbl iﬁfphamﬂsﬁ@wd leyBldpydpy .- ﬁal@ﬁi&hﬁ; El.ljx]lgubst't ted Cs-alkenyl,
i hydr o- 1H ubsdbstinued phdngl dr plenlS Qich SRl ﬁ{f,y- ;%nggly “OCH; substituents
but yr am d&vhen R, is Gb;4- Met hoxy- phenyl) - N-(.
142- (@ meiR) g Yoz O¥kiks ty11-5-0x0-2, 3-di hydro-1H, 5H
25i mi dazo[ (ﬁOéﬁP% %ﬁé§%f§%¥ 19% PHFEHY 1 el -¢&Hs, -OCH,; and/or
o { g R Qe Oy R £ COMRS et ranydro- i m
i dazof'?, 1735 28 wuhstibucgnehenyi gpphenylcwiieiodly halo, -CH;, -OCH; andfor
3- ( 5- ox0- IO substBiediswhein B, ke (ShvHRYG: dazo[ 2, 1- a]
i soi ndol-9b-y1)- phenyl ester; ,
9b- ( 3ndHwith deyprgiesnyl ) - 1- propi onyl -1, 2, 3, 9b-t et r ahydr o-
m dazie} 2, ¥hehl ASQI 2R1 @N8; ) _
369b- (4- G E“safu%pﬁg% o S ol prfommop i phen
-y1-1, 2, 3{’35 heLra Vi 1T of fri-614 B I subptithise iwidi AH,5NBR ayono or di
t-s alkyl amino groups;
(v? when A is phenyl and R, is 4-methoxyphenyl, R, is not CHO;
(vi)  when A is phenyl and R is phenyl optionally substituted with only halo, Cy alkyl
and / or C.¢ alkoxy and R, is CORj, Ry is not methyl optionally substituted with
20 one or 'more substituents selected from Cgg alkyl, halo, N-piperidinyt, N-
fnorpholmyl, N-methylpiperazinyl and NRR", where R' and R" are each
mdependcnfly selected from H, C;, alkyl, hydroxyethy), p-hydroxyphenyl, 3,4-
methylenedioxybenzyl and benzyl optionally substituted with one or more of halo
or Cygalkoxy;
25  (vi) when A is phenyl and R; is 3—CH3,4—CH3CHgCHzNHC(O)CH20~phenyl, R, is not
-8(0),CH,80,CH;, -CHO, -COCH,CH;, -CH,CH,OH, -CH;CH,;0CH;
-CHzCOzC(CH;); or C1_5 alkyl; ,
(viii} when A is pyridyl and R, is 3-CH3,4~CH3CHZCHzNHC(O)CHzO-phenyI R; is not
CH;, ’

30
39.- .The compound according to claim 38, or a salt or pharmaceutically acceptable
d.envatwe thereof, with the proviso that when ring A is phenyl
(i) Igol; not hydrogen or optionally substituted Cis alkyl when R; is —CH;R; or
- 3
35 (i) R.3 is‘ not (CHz)mheterocyclyl where m is 1 or 2 and the heterocyclyl ring is
Piperidinyl, morpholinyl, pyrrolidinyl, piperazinyl, thiomorpholinyl when R; is —
COR3 and R; is 4-chlorophenyl, 4-methoxyphenyl or unsubstituted phenyl;
(iit) R is not benzyl; ’
and with the proviso
40 (iv) Ryisnot—CH; when A is pyridyl.
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- 117 -

N-[3-(1- Acetyl-5-0x0-2, 3-di hydro-1H, 5Him dazo[ 2, 1-alis

oi ndol- 9b- y0- phenyl i acet ani del08

9b- ( 3- Chl or o- phenyl ) - 1-(4-fl uoro benzoy0-1, 2, 3,9b-tetra

hydro-i m daw 2, 1-a] i soi ndol -5- one;

éﬁpb (ﬁh@@&ﬂbo&ﬁeﬁﬁé@d‘xﬂg (¢ cfalnﬁobrfp ReDZAY b} phadnadeRali§tabeeptable
eﬁveB p‘ﬁ q?lf)g ﬁ Eﬁ%ﬁ an&l' R; is —BﬁzRg, or -C(O)R3, and Rj is selected

frorat Roxy ﬁgﬁémﬂz)lz adleanyt. 1 Ci 2 abkyaiyLt elCHahyéro cyebdlvlof -(CHo)mCasy

@lclaatiiendio LcGHYRryl, -(CHy)y arylCypy alkyl, -(CHom arylCaiz alkenyl, -(CHo)m

Eﬁgﬁd 5@*%“?783@ f%ﬁgﬁa’ A1aggl Lgi nog; y1) - pheny11-1- (4-f

10t etrahydro i mi dazo[ 2, 1- a% i soi ndol- 5- one;
4b- ( 4Tighkompoysidesneoydig (-ctaimoid -dyen 2311 yor 4baBndayiicaly icceptable
&rat ecthered noResiachn ﬁjils ﬂ@ddl’l[y%uﬂ;stﬂ{lﬂeﬂ Gbiftlohe dlmOREesubstituents

1ﬂé§p§§1&engy sl(%fegteggﬁﬂ?%gl% lllg)g Tﬁzaeff?lﬁ andéghﬁq?er?%c&% 1'h§ aryl and
b e repenby Ay R DO &1 M0 05 BRREHPBI o € oy
and2 wWBeh 1ig-A epntaimgdme-or more ring nitrogens, the optional substituents are both

delacRZRIN NloAH ST dne @k mbrd dfthe i QitRieis.i ¢ aci d;
(2S, 38) -2, 3-Di acet oxy-4-[(3)-9b- (4-ehl oro- phenyl) 5- oxo

-2,3,5,9b-tetrahydroi m dazo[ 2, -a]
4% 0i nﬁmcq_mgqmd@cgg@%ltg, claéma3s, Pr a salt or pharmaceutically acceptable
derfatvtherpof, sthetei ridg 3\ Blyptiehal hhyubstdiedivdidy ® fubstituentadelected from

HadQiaNde! E:xs- e koxy! i acid- 4 ABYNAERODERAW N 165 A contains one
or more ting nitrogens, the optional substituent is further selected from an N-oxide form of
a ring nitrogen.

43. The compound according to claim 38, or a salt or pharmaceutically acceptable
derivative thereof, wherein ring A is not substituted.

44.  The compound according to claim 38, or a salt or pharmaceutically acceptable
derivative thereof, wherein R, is selected from -CH;R;, -C(Y)R; -C(Y)OR;, -
CY)N(R4)R3, -C(Y)CHN(R4)Rs3, -C(Y)CH2SR;  S(O)Rs, S(O)iRs, S(0)-Cyealkenyl,
S(0);-Cyealkynyl, S(0),-Cs; cycloalkyl, S(0),-C47 cycloalkenyl, S(O);-benzyl and
S(O)2~ heterocyclyl where Ry 1s selected from hydrogen, -Ci jzalkyl, -Cy palkenyl, -C,.
12alkynyl, -(CHz)mCsseycloalkyl, -(CH2)mCa7 cycloalkenyl, -(CHy)paryl, -(CHy)marylCyy»
alkyl, -(CHz)marylCs.ialkenyl, -(CHy)parylCsy. pp alkynyl, -(CHj)mheterocyclyl, and when
Rz is -CHaRs, or -C(Y)R3 Rs is further selected from -S-Rs and -O-Rs; m is 0-6; Ry is
hydrogen or is Ci¢ alkyl; Rs is selected from Cj.galkyl, Coealkenyl, C,galkynyl, Cs.
seycloalkyl, C47 cycloalkenyl, benzyl, aryl and heterocyclyl; and the alkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, aryl and heterocyclyl groups are optionally substituted
with one or more substituents selected from C,4 alkyl, Ci alkoxy, C,¢ alkenyl, Cog
alkynyl, halo, halo-C,¢ alkyl (including CF3), hydroxy, mercapto, nitro, cyano, NH;, mono
or di(C,galkyl) amino, phenyl, benzyl and heterocyclyl, wherein the one or more
substituents are optionally substituted.

45, The compound accdrding to claim 38, or a salt or pharmaceutically acceptable
derivative thereof, wherein R; is -CH»-R;, and R; is «(CHz)maryl or -(CH;)y, heterocyclyl
and m is 0 to 3 and the aryl or heterocyclyl ning is optionally substituted.
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5- 0x0-9b-p-tolyl-2, 3,5, 9b-tetrahydro-i nm dazo[ 2, 1-al i so
ndol e- 1- car boxyl i caci d4- net hoxy-benzyl am de;

913- (4- Cnhl or o- pheny1) - 5- oxo- 21@¥5 9b-tetrahydro-i m dazo
[2,1-all soindol e-l-carboxylic acid

4- met hoxy- benzyl am de;

A 9b- il @}hﬁ’dﬁdpﬂfé&ﬂ;ﬂ & Q%ﬁn238300§aa2 ?aﬁ 8k rpﬁ'&'ﬂfﬁifc@uﬁdﬂl? Sfeceptable
S5 ShoRSiaifats B 5 FHORAER; o 6of of BEEHST oo optonatty

JuB#itHa! e- | - car bot hi oi caci d benzyl ani de;
96 (4- Chl oro- pheny1l) - 1- (i soxazol e- 5- carbonyl) 1, 2,3, 9b-

t r af'?l\édcroﬁl oﬂh&j %E&{rg-m% to ?tQﬁ%nh 1?1)%'_ ?ﬁﬂz %ﬂqg salt pr Ph pharmaceutlcally
e e%v iertaly ShiaioR So‘ﬁ’i‘B 31y Sl 0 1 BBcgRE navkehy,
fgtyl( l@hylorpyrmiehykl)pmqlﬂ, npmrglm s o¥ereblisyl3- oxazblyhy Dxadiazolyl,
hcﬁldimggh pi Etzfrﬂh)?@xﬁp-dxﬁdhdﬁﬂ )Z,tﬂaazcﬂﬂrll Sedadeiht, Sfued¥anyl, isothiazolyl,

l 'gﬁzé hé#é&hﬂ yl 16 ﬁ I'Jll 9%0? 919%&2/0:1‘}1 (h&u(ﬁng 1,2,3
tP 5;* s
83’65 ﬁ%wa Dyt a&‘lqﬂzp 3rng %ﬁ%?ﬂsans {:314 thigdiazolyls),
m@y@b n}emndimytjr opyiriiadiayp| Dytanyh] | mokziod] - ipendinyl, 1,4-dioxanyl,
morpholinyl, 1,4-dithianyl, thiomorpholinyl, piperazinyl, 1,3,5-trithianyl, triazinyl, 1H
thienof2,3-c]pyrazolyl, thieno[2,3-b]furyl, indelyl, isoindolyl, benzofuranyl, benzothienyl,
benzoxazolyl, benzothiazolyl, benzisoxazolyl, benzisothiazolyl, benzimidazolyl, indazolyl,
isoquinolinyl, quinolinyl, quinoxalinyl, uridinyl, purinyl, cinnolinyl, phthalazinyl,
quinazolinyl, quinoxalinyl, benzotriazinyl, naphthyridinyl or pteridinyl.

48.  The compound according to claim 38, or a salt or pharmaceutically acceptable
derivative thereof, wherein Rj is optionally substituted with one or more substituents
selected from Ci¢ alkyl, Ci alkoxy, C,. alkenyl, C,¢ alkynyl, halo, halo-Ci¢ alkyl
(including CF;), hydroxy, mercapto, nitro, cyano, NH,, mono or di(C;ealkyl) amino,
phenyl, benzyl and heterocyclyl, the phenyl, benzyl and heterocyclyl groups being
optionally substituted.

49, The compound according to claim 38, or a salt or pharmaceutically acceptable
derivative thereof, wherein R, is ~CON(H)Rs, and Rj3 is -(CHp)y aryl or (CHa)y
heteroaryl and m is 0 to 2 and the aryl or heteroaryl ring is optionally substituted with one
or more substituents independently selected from halo, lower alkyl, hydroxy, lower alkoxy
and phenyl.

50.  The compound according to claim 38, or a salt or pharmaceutically acceptable
derivative thereof, wherein z is 1 or 2.

51.  The compound according to claim 38, or a salt or pharmaceutically acceptable
derivative thereof, wherein -B-C- is a linker of the formula -CH,CH,-.

52.  The compound according to claim 38, or a salt or pharmaceutically acceptable
derivative thereof, wherein the linker -B-C- is optionally substituted with no more than
three optional substituents, the substituents selected from halo, lower alkyl, hydroxy, lower
alkoxy, phenyl and benzyl.

53.  The compound according to claim 38, or a salt or pharmaceutically acceptable
derivative thereof, wherein the linker -B-C- is not substituted.54. The compound
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9b- (4- Chl oro- phenyl) 1-(2-rmethyl -t hi azol e-4-carbonyl)-1
,2,3,9b-tetrahydro-imdazo[2, 1- a] isoindol-5-one;

1- (4 Fl uor o- benzoy1) - 9b- ( 3- hybﬂbxy phenyl)-1, 2, 3, 9b-t et
rahydro-i m dazo[ 2, 1-a]i soi ndol - 105-one;

9b- (4- Et hyl - phenyl) - 142- (4- net hoxy- phenyl ) -acetyl]-1, 2,

a%c&glﬁg%% rad O ok H]shl@l 8f gﬂagn%celﬁ‘ﬂchﬁﬁh %blr% déﬁ@atlve thereof wherein

en 1-(4-fluoro-benzo 3,9b-tetr
)ﬁfa‘s’i}’-gF‘PrP‘\é%‘Q%[“f )1/ ?a] i soi ndol-5- one; Y
1596- ( 4- Et hyl - pheny1) - 1- propi onyl -1, 2, 3, 9b-t et rahydro-i
38. daZite 2colnptuig Gicostdingdtootiaim 38, or a salt or pharmaceutically acceptable
cﬁaﬁvgxﬁve'\fﬁéﬁé%%ﬂﬁhﬁﬂg@% O;Y%ernopl onyl-1, 2, 3, 9b-t et r ahydr o- i

m dazo[ 2, 1-al i soi n
1-(4- Fluoro benzoyl) - 913- (4- net hoxy- phenyl)-1, 2, 3,9b-te
56 ahyldhe ocompioaiag ofcegrling] toi slaimmdidl, Br gnealt or pha@hﬁceutlcally acceptable

detidaiMes thevewf, pitendia R, ié 2n 6ﬂn(5fﬁtﬂll5}%&b‘stﬁlﬁl@@m? o2 &R bipfidnally Zubstituted
}%&%Eq} ?I dro- 20i m dazo[ 2, 1-ai | soi ndol- 5-one;
(: f o- phenyl) - 1- (4-fl uoro-benzoyl)-5-0x0-2, 3,5
, 9b- tetrahydro-lkkinidno[z,l-
Sﬂi s dihedwh®unpd jacberthingatn dieim 38, or a salt or pharmaceutically acceptable
dan[v&loe (& mrdﬁl[ﬂqqyis) 2 ﬂaa |t Rh 'ﬁ%ﬁ'lylZ §néy19ﬁng &r a -Cpg
- a

51 b Eqwo‘?%mptﬁ% s lﬂg ﬂif’%s“g Syt b . i
1\&%2{3 L1338yl s Prewyb pod - § 3'@0 Blgd W afie dieddependently selected from
}jlydﬁrg&m lowyil alf} 4rd- 01Oy wh)éie Ryit )G % alkyB, phbayl el hateysyolyi; IR, is -C,.
LARACLZ, Ly @balk FOLOAQAK AT M rcloalkyl, phenyl or -Cy.ppalkylphenyl; and the C,.
12alkyl, phenyl or R, is optionally substituted with halo, -CN, NR'RY, .CO,R™ or -
CONR'"R", where R'®, R" and R" are independently selected from hydrogen or lower
alkyl.

58. The compound according to claim 38, or a salt or pharmaceutically acceptable
derivative thereof, wherein R, is phenyl optionally substituted with a substituent selected
from halo, -Cjealkyl, -C;galkylhalo, -CiealkylCN, -OCealkyl, -OC;galkylhalo,
-OC6alkylCO;NH;, -OC,.6alkylCN, -OC,ealkylCscycloalkyl, -OC;galkylCeHs, -OC,.
salkylOCH3, -OCgHs, -OCsHshalo, -CF3, -OCF;, -NRR", -CO,H, -CO,C salkyl, -NO,, -
OH, -C¢Hs, -CgHaCigalkyl, -CsHghalo and -OC(O)C,alkyl; where R' and R" are
independently selected from hydrogen, -C(O)C,salkyl, -C(O)C¢Hs, -C(O)YCH=CHCOQ,H, -
C(O)Cl_ﬁalkyICOzH, -C(O)Cl_ﬁalk}’lCOzCI‘h, —C(O)Cl_ﬁalky1C5H5, -C(O)Cl_
salkylC¢H4CH3 -C(O)C,alkylCsHsOCH3 and -C(O)C,; _alkylCgHyhalo.

59.  The compound according to claim 38, or a salt or pharmaceutically acceptable

derivative thereof, wherein R; 1s halo-phenyl.

60.  The compound according to claim 38, or a salt or pharmacecutically acceptable
derivative thereof, wherein R, is 4-chlorophenyl.

61.  The compound according to claim 38, or a salt or pharmaceutically acceptable
derivatives thereof, wherein A is an optionally substituted phenyl ring.

62. The compound according to claim 38, or a salt or pharmaceutically acceptable
derivative thereof, wherein R; is C(O)-R3 and Rj is -(CHjp)p-aryl or (CHp)y-heteroaryl,
where m is 0 to 6, and the aryl or heteroaryl group is optionally substituted.
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1- (4- Fl uor o- benzoy1l) - 9b- (4- propyl - phenyl1) -1, 2, 3, 9b-tetr
ahydr o-i m dazo[ 2, 1- a] i soi ndol - 5- one;
30142- ( 4- Met hoxy- pheny1) - acet Y1 - 913- (4- propy! - pheny1) -
1, 2,3,9b-tetrahydro-i mdazo[ 2, 1- alisoindol-5-one;
9b-(4-|sopropy|-phenyl)-l-propionyl-1,2,3,9b-tetrahydro
-imdazo[ 2, 1- aJi soi ndol -5-one; - 119 -
- uar o- be a 4-isopropyl - phenyl)-1, 2, 3, 9b-t
6ét‘rah%; SR Py“[’% %blé'( i soi ndgl 5- one;
9b- (4- 1sopropy| phenyl) - 142 (4- nefhoxy phenyl ) -acetyl] -
1, 2,3, 9b-tetrahydroi m dazo[ 2, 1Ra] Nsq[ ndol - 5- one;
59b- (4- Chl or o- phenyl) - 1- ( i & n- 31yl-th|azole 4-carb
onyl)-1, 2, 3,9b-tetrahyd
inidazo[2 1-a)i soi ndol-
96- (4- Chl or o- phenyl ) - 1-( riazol -1-yl -benzoyl)-1
,2,3,9b-tetrahydro-i m dazo[ 2, 1- ]i soi ndol- 5- one;
9b (4- Chl or o- pheny1) - 1- ( 6- nor pholXi n4-yl - pyridi ne-3-carb
onyl)-1, 2, 3, 9b-tetrahydro-
10i m dazo[ 2, 1- a] i soi ndo1- 5Fomayla IV
96- (4- Chl or o- phenyl) - 1- ( 2- et hyl - 5- net hyl - 2H pyr azol e- 3-

IfsaEQ{%n a;\a ?m§ce%ﬁcélﬁ1 a@cr%%'i)ﬁel Hlerq\aa%lglsg’théreofal)r an N-oxide form or

8 6ﬂ§”§ncarboxyllca0|d[3 (5- oxo0- 2, 3-di hydro
-1H 5H—|n1dazo[2 1-

B-C 1s an optionally substituted linker of the formula ~CH,-(CH,),-, where z is 1-4;

N,.-—C

R; is selected from Cj; alkyl, Cp» alkenyl, C..2 alkynyl, -(CH»),Cs.; cycloalkyl,
-(CH2)nC47 cycloalkenyl, -(CHy), aryl, -(CHy), arylCy.;» alkyl, (CHa,), arylC,. 5 alkenyl,
-(CHy), arylCy.z alkynyl, and —(CHy), heterocyclyl; n is 0-6; and the alkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, aryl and heterocyclyl groups are optionally substituted;

Ry is selected from -CH:R;, -C(Y)Rj3, -C(Y)OR3, -C(Y)N(RyR;, -C(Y)CH;N(R4)R3,
-C(Y)CH:SR3 and -S(O)wRs, where Rj is selected from hydrogen, Cy.12 alkyl, C,. 7 alkenyl,

- Cay2 alkynyl, -(CH2)mCs7 cycloalkyl, -(CH2)mCs; cycloalkenyl, -(CHy)y aryl, -(CH)p,

arylCy.12 alkyl, -(CHj)n arylCsp» alkenyl, -(CHz)n arylCpi; alkynyl and -(CHb)n
heterocyclyl; and when R; is -CH3R3, or -C(Y)R; R is further selected from -S-Rs and -
O-Rs; m 15 0-6; R4 1s hydrogen or C, 4 alkyl; Rsis Cy¢ alkyl, Ca.¢ alkenyl, C, alkynyl, C;_7
cycloalkyl, Cs.7 cycloalkenyl, benzyl, aryl or heterocyclyl; w is 0, 1 or 2; and the alkyl,
alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aryl and heterocyclyl groups are optionally
substituted; and

X and Y are independently selected from O, S and NRs where Ry is independently selected
from hydrogen, lower alkyl, hydroxy and lower alkoxy.

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

64.  The compound according to claim 63, or an N-oxide form or pyridium salt thereof,
wherein R, is C(O)R3 and Rj is -(CHy)p-aryl or (CHz)y-heteroaryl, where m is 0 to 6, and
the aryl or heteroaryl group is optionally substituted.

65. A compound selected from the group consisting of:



i soi - 9b-y1) - phenyl Fani de; 154-Fl uor o- N- o
kggg??z}fﬁgo¥o2bgnzozl)-S-oxo-Z,3-d|hydro-!H,SH-|nldazo
f 2,1-a] isoindol- 9b-y|]theny|)-benzamde,1 opi onyl |
9b- (4- Chl or o- pheny1) - 1- 13- (4- net hoxy- pheny1) - pr pi ony
-1 2,3,9b-tetrahydroin1|dazo[2,1-al|30|ndol-5-oEe, -1
1-&Benzo[1,31dioone-5-carbony1)-9b-(4-ph|oro-p eny

2, 3,9b-tetrahydro-imdazo[ 2, 1- _]|30|ndol-5-02e,n D-
i-(S-AcetyI-thiophene-2-carbony1 -96- (4-chloro-p e_y

1, 2,3,9b-tetrahydro-i mdazo[ 2, 1- a] |30|ndol-5-303g,tetr
95-(4-Ch|oro-phenyl)-l-(3-nethy|-butyryl)-1,2,, -

ahy drdl (1% indny F‘-ﬁ%ﬁﬁoﬁ@ﬂ%{foﬁy Aiobctsteshustresinioy i balidoindol.s.

ﬁ?gg}égég?tg{raﬁydrg- i m dazo{ 2, 1-a] i soi ndol - 5- one; ob

913- (4p A %%P '-éﬁ 1'1&3' 03;/@1' °§§Q&y':{ acg[g,}za}igéiféo?-’s-one;

-tetrahggjrao-lrﬁig azc%({ R RRPIERS R -1t 5

15( 2_%%ﬂnlcgmp_hmLim;gz,%s,egcl)egjamﬁg%ilﬂﬁig%%[jgi}@%i}ahaié-’l Zaiboxylic

1B ARG (2701 6) oAt ri one. 7-car bony 1) -96- (4-

chl oPBffleyephatiy S0 35 Syteyard. Hig32] 221k AkdIS 210 By ic

1-5- Q58 benzylamide;
9b-(4-Chloro-phenyl)-1 -propionyl-1 +2,3,9b-tetrahydro-imidazo|2,1 -a]iscindol-5-one;

10 1 -Butyryl-9b~(4-chloro-phenyl)~I ,2,3,9b—tetrahydro-imidazo[2,1 -a)isoindol-5-one;
9b-(4-Chloro-phenyl)-1 ~heptanoyl-1 ,2,3,9b-tetrahydro-imidazo[2, l-a]isoindol-5-one;
9b-(4-Chloro-phenyi)-1 -decanoyl-1 +2,3,9b-tetrahydro-imidazo(2, 1-ajisoindol-5-one;
9b-(4-Chioro-phenyl)-1 «(2,2,2-trifluoro-acetyl)-1 »2,3,9b-tetrahydro -imidazo[2,1-
a]isoindol-5-one;

5 1 -(2-Chloro-acetyl)—9b-(4-ch[oro-phenyl)- 1,2,3,9b-tetrahydro-imidazo [2,1-alisoindol-5-
ong;
9b-(4-Chloro-phenyl)-1 -hexadecanoyl-1 ,2,3,9b-tetrahydr0-imidazo[Z,l -alisoindol-5-one;
1 -Bcnzyl-9b-(4-chloro-phenyl)- 1 ,2,3,9b—tetrahydro-imidazo[2, L-aJisoindol-5-one;
1-Benzyl-9b-phenyl- l,2,3,9b—tetrahydro~imidazo[2, 1-a}isoindol-5-one;

20 1 -Benzyl-9b-p-tolyl-1 ,2,3,9b~tetrahydro-imidazo[2,l-a]isoindol—S-one;
9b—(4-Chloro-phenyl)—l-(4-methyl-benzyl)~1,2,3,9b—tctrahydro-imidazo[2,l—a]isoindol—S-
one;

1 -(4—Methyl-benzyl)-%-phenyl-l ,2,3,9b-tctrahydro-imidazo[iz, l-a]isoindol-5-one;
l -(4-Methyl-benzyl)-9b-p-tolyl-1 +2,3,9b-tetrahydro-imidazo(2, 1 -a}isoindol-5-one;

25 1 —(4—Chloro-benzyl)—9b-phenyl- 1,2,3,9b-tetrahydro-imidazo[2,1 -afisoindol-5-one;
1~(4-Chlor0-benzyl)-9b-(4-ch10ro-phenyl)- 1,2,3 ,9b-tetrahydro-imidazof{2, | -a]isoindol-5-
one;
1-(4-Chloro-benzy1}-9b -p-tolyl-1,2.3 ,9b-tetrahydro-imidazof2, 1 -a]isoindol-5-one;
9b-(4-Chloro-phenyl)-1 -(4-fluoro-benzyl)- i,2,3,9b-tetrahydro-imidazo [2,1-a)isoindol-5-

30 one;
1-(4-Fluoro-benzyi)-9b-phenyi-1 »2,3,9b-tetrahydro-imidazo{2, | -a]isoindol-5-one;

1 -(4-Fluoro-bcnzyi)-%-p—tolyl-1 ,2,3,9b—tetrahydro-imidazo[Z, 1-a}isoindol-5-one;
1-Benzyl-1 0Ob-(4-chloro-phenyl)-1,3 4,1 Ob-tetrahydro-ZH-pyrimido{2, 1-ajisoindol-6-one;



- 120 -

9b- (4- Chl or o- phenyl) - 1- (furan-2-carbonyl)-1, 2, 3,9b-tetr
ahydr o-i m dazo[ 2, 1-a] i soi ndol - 5- one;

9b- (4- Chl or o- phenyl) - 1- cycl obut anecar bonyl1-1, 2, 3, 9b-t et
rahydro-i m dazo[ 2, 1- al i soi ndol 5- one;

59b- (4- Chl or o- phenyl ) - 1- cycl opr opanecar bonyl-1, 2, 3, 9b-t
etrahydro-im dazo[ 2, 1- a]i soi ndal;j2-one;

9b- (4- Chl or o- phenyl ). 1- (tetrahydro- f uran-3-earbonyl)- 1,
2,3,9b-tetrahydro-imdazo[ 2,1- ail soindol-5-o0ne;

OBk OGHE L 3 AR ARG

, 9b-t et rahydro-1 m dazo[

91) - ( 4-Fehrdrl8b-prielly 1,541 08-tdtiabyshe 2H-p2rinaiofhnylispintiol2-Gne9b
b G 1 AL OnlbEl SRR 1-£4-fusre Bbod RALE R Bl 2 pyvini
obs (4Gt o or prionaty - Pura SR syt avicorg -
b- t et ABINMIPLS-PM: dazo[ 2, 1- a] i soi ndol- 5- one;
159b-  44-EloRy-BenbYIE P priedy1 (123, ARSI A, Srimidm 3 e ok ;
trahydror o aass )23’ 1_%] A}I( L L Iob E%ﬁygﬁg%ﬁ%))rlmldgmﬁ ?mom(?ol-@one,
913- ( kL THlugtockeprthqbyn-iyid. 3 EbytetabdprHpyeibyido[2, Qlissiadol-6-onc;
r ahy d{-p4-BRintRBREAlo Mmr&?ﬂén' -1,2085 tetrahydro-imi -alisoi
013" (4 chl or o phemyt s is Car SR IR ety ot ool -
, 9b- t ¥ ahydr o-i mi dazo[ 2, 1- 20al | soi ndol- 5- one;
9b(4-Chloro-phenyl)-1-(4-iodo-benzoyl)-1 12,3,9b-tetrahydro-imidazo(2,1-a}isoindol-5-
10 one;
1-(4-Chloro-benzyl)-10b-(4-chloro-phenyl)-1,3,4,1 Ob-tetrahydro-2H-pyrimido[2,1-
alisoindol-6-one;
11b-(4-Chloro-phenyl)-1-(4-fluoro-benzyl}-1,2,3,4,5,1 1b-hexahydro-{1,3}diazepino[2,1-
ajisoindol-7-one;
15 1-(4-Fluoro-benzyl)-11b-phenyl-1,2,3.4,5,1 1b-hexahydro-[1,3]diazepinof2,1-a}isoindol-7-
one; .
1-(4-Fluoro-benzyl)-11b-p-tolyl-1,2,3,4,5,11 b-hexahydro-{1,3]diazepino[2, 1-a]isoindol-7-
one;
1-(4-Bromo-benzyl)-10b-(4~chloro-phenyl)-1,3,4, 10b-tetrahydro-2H-pyrimido[2,1-
20  aJisoindol-6-one;
10b~(4-Chloro-phenyl}-1-(4-methyl-benzyl)-1,3 4,1 Ob-tetrahydro-2H-pyrimido[2,1-
ajisoindol-6-one;
1-(4-Chloro-benzoyl)-9b-(4-chloro-phenyl)-1,2,3 ,9b-tetrahydro-imidazo[2,1-a]isoindol-$-
one;
25  9b-{4-Chloro-phenyl)-1 -(4-mcthyl-bcnzoyl)— 1,2,3,%b-tetrahydro-imidazo[2,1-a]isoindol-5-
one;
9b-(4-Chloro-phenyl)-1-(4-methoxy-benzoyl)-1 ,2,3,9b-tetrahydro-imidazo[2,1-a}isoindol-
5-one;
9b-(4-Chloro-phenyl)-1 -(4-trifluoromethoxy-benzoyl)-1,2,3 9b-tetrahydro-imidazo[2,1-
30 alisoindol-5-one;
9b-(4-Chloro-phenyl)-1-(4-trifluoromethyl-benzoyl)-1,2,3 .9b-tetrahydro-imidazo[2,1-

alisoindol-5-one;



91) - (4- Cnhl or o- phenyl ) - 142- ( 2- met hoxy- et hoxy) -acetyl k 1
, 2, 3,9b-tetrahydro-imdazo[ 2, 1- a]isoindol-5-o0ne;
96- (4- Chl or o- phenyl) - 1- (pyri di ne- 3-earbonyl) -1, 2, 3, 9b-t
etrahydro-i m dazo[ 2, 1- al i soi ndol 5- one;
251- (4- Fluor o- benzoyl) - 9b- (4-fl uor o- phenyl) -1, 2, 3,9b-te
t rahydro-i m dazo[ 2, 1-a] i soi ndol -5- one;
96- (4- Fl uor o- phenyl ) - 142- ( 4- net hq)l(&/- phenyl ) -acetyl kl , 2,
3, 9b-tetrahydro-i m dazo[ 2, 1- a] isoindol-5-one;
9b- (4- Fl uor o- phenyl ) - 1- propi onyl-1, 2, 3, 9b-tetrahydro-im
I dazo[;.(4-BraAhodyviR ] one.: é"%? - ..
r ono- ph(e nyrif%y?%h%sjﬁc]?rb 05@ %gﬁ’% iql,q’%jg’?bﬁﬁ‘fﬁh@‘i’rf’ﬁmi‘ﬂ%il'
m dazeéjwimdol$-ongoi ndol- 5- one; -121 -
9b- ( 4 9R{AERRNARYD-1 44 {n% IQ? /i ylljacetyl]-1,2, .
3, 9b: ?gt r ar?ydl?f%}-ﬂl,?ﬁ gfa?g x{i‘ﬁé a 7 Yé’?ﬂgﬁg6%2%3%%'%“%20][23‘“}‘so“’d“l'
9b- ( 4°8®®no- phenyl ) - 1- propi ony1-1, 2, 3, 9b- t et rahydro-i ni
daz o[ Bp-14-BhlofpHaANA-172,288r 4 rosbgnzoic acid,
T O eRoea R 1 o 8 rimety ey a1
2, 1- 8lapindely-pers1- 9b- y11- phenyl ester;
1- (4- Flyi@tcuhe 1-00Ad( BedTBNeS Y RIE Ll
2,3,9b-tetral t%‘%)il mggazcg %d%?}lg??ébﬁQ%’W%Q@Eré’m%d’mp‘mm’l'
{ 441- tleomdelofi%er t zoy1) - 5- oxo- 2, 3- di hydro- | H, 5H i ni daz
o[ 2, 1ot(4-cRbRGMenyR1 YibhiendPNGRREYH-1 ﬁg,&}bqgljrgl'lgfclh"lo‘elﬁ‘;idazo[ll—a]isoindol-
10  5-one;
9b-(4-Chioro-phenyl)-1-(pyridine-4-carbonyl)-1 ,2,3,9b-tetrahydro-imidazo[2, 1-a)isoindol-
S5-one;
1-(4-Fluoro-benzoyl)-9b-phenyl-1 »2,3,9b-tetrahydro-imidazo[2,1-a}isoindol-5-one;
1-(4-Fluoro-benzoyl)-9b-p-tolyl-1 ,2,3,9b-tetrahydro-imidazo [2,1-a}isoindol-5-one;
15 9b—(4—Chloro-phcnyl)-l-[5-(3—nitro-phenyl)-ﬁuan—2-ylmethyl}—1 +2,3,9b-tetrahydro-
imidazo[2,1-a)isoindol-5-one;
9b-(4-Chloro-phenyl)-1-(2-p-tolyl-acetyl}-1,2,3 ,9b-tetrahydro-imidazof2,1-a]isoindol-5-

one;

9b-p-Tolyl-1-(2-p-tolyl-acetyl)-1,2,3 ,9b-tetrahydro-imidazo{2,1-a]isoindol-5-one;
20 1-[2+(4-Methoxy-phenyl)-acetyl]-9b-p-tolyl-1 ,2,3,9b-tetrahydro-imidazo{2, 1 -ajisoindol-5-
one;
9b-(4-Chloro-phenyl)-1-[2-(4-methoxy-phenyl)-acetyl]-1,2,3 ,9b-tetrahydro-imidazo[2,1-
alisoindol-5-one;
1-{2-(4-Chloro-phenyl)-acetyl]-9b-p-tolyl-1 »2,3,9b-tetrahydro-imidazo[2,1-ajisoindol-5-
25  oneg;
9b-(4-Chioro-phenyl)-1 -[2«(4-chloro-phenyl)-acetyl]-1 »2,3,9b-tetrahydro-imidazo[2,1-
aJisoindol-5-one;
1-[2~(4-Nitro-phenyi)-acetyl]-9b-p-tolyl—1,2,3,9b-tetmhydro-imidazo[2,l-a]isoindol*S—
one;
30 9b—(4-Chloro~phenyl)-l-[2-(4-nitro-phenyl)—acetyl]-1,2,3,9b-telrahydro-imidazo[2,1-

ajiscindol-5-one;



10(341- (4- Fl uoro- benzoyl) - 5- oxo- 2, 3-di hydro- |

H, 5H i m dazo[ 2, 1-a] i soi ndol-9b-yl k phenoxy)
-acetonitrile;

319b- (4- Chl or o- pheny1l) - 5- oxo- 2, 3, 5, 9b-t et rahydr o-i m daz
O[ 2, 1-al i soi ndol -1-y11- 3- oxopropionitri le;

1-12-(3-B
ronn-phenyl)-acetyl]-9b-(4-ch|orgfghenyl)-l,2,3,9b-tetr
ahydr o-i m dazof 2,1- 15a) isoind i-5-one;

9b- (4- Chl oro- phenyl )-1-([1, 2, 3]t hi adi azol e- 4-car bony1l) -
é 6 _2 ( i_iﬁr(gﬁ@og{}é%?%%ﬁg?@%q l%]alof}{j,%ﬂ-?e%hi?y%go]:irrgda%g&, 1-ajisoindol-5-
-yl -aeetyl ). 1, 2, 3, 9b-t et rahydro-i m dazo[ 2, 1- a]

5 0ob AR phnyi1-(2-(4-ipoyo-phenyliasetylly] 2.3 S tptohwerogigyidsaol2.1-

- 5- carbsngdp)-Sone, 3, 9b-t et r ahydr o-

rricd " Al s Qi i . o o
(219 (T ar SRR B 2 eiyacimitrg olsintpls-one
az0[ 2 Y-(&Chivot-phtolD-1-[(E)(3-Dhenykasrgoyl)l 12,3 9ls etraliydieiidazo[2, 1 -
96-(4aﬁhhﬁbgsgg@nyl)-1-(2-cyclohexyl-acetyl)-1,2,3,9b-t

et rahydro-i m daZo[ 2, 1-al i soi ndol - 255-one;

142- ( 3-(ERheybpentinondOb-ppbleh .2 p.9baetalifidre Abidezb{Z; Malisoindeh S one;

Ob- ( 4- 5 SPSRSHRRIT X B GAGRA L2 k3B s yptisoindol

bdfy1$=08€:2 3, 9b-t et r ahydr oi mi dazo[ 2, 1- a] i soi ndol - 5- one;

309D- 4 g—fgl[ogf-ge;ng%xﬁpg%}%@g@ggg (.23 $BRchhgor S intiaa (2, EAfihAL-5.one;
1-(4-Fluoro-benzoyl)-9b-pyridin-2-yl-1,2,3,9b-tetrahydro-imidazo[2, 1 -ajisoindol-5-one;

5-0x0-9b-p-tolyl-2,3,5,9b-tetrahydro-imidazo[2, 1-a}isoindole-1 ~carboxylic acid
phenylamide;

15 5-Oxo0-%b-p-tolyl-2,3,5,9b-tetrahydro-imidazo[2,1 -a]isoindole-1-carboxylic acid
benzylamide;

5-0x0-9b-p-tolyl-2,3,5,9b-tetrahydro-imidazo{2,1-a}iscindole-1 -carboxylic acid 4-bromo-
benzylamide;
9b-(4-Chloro-phenyl)-5-0x0-2,3,5,9b-tetrahydro-imidazo [2,1-a]isoindole-1-carboxylic

20 acid 4-bromo-benzylamide;
9b-(4-Chloro-phenyl)-5-ox0-2,3,5 ,9b-tetrahydro-imidazo[2, I -a)iscindole- 1-carboxylic
acid (4-methoxy-phenyl)-amide;
5-0x0-9b-p—toly1-2,3,5,9b-tetrahydro-imidazo[2,l-a]isoindole-l-carboxy[ic acid  (4-
methoxy-phenyl)-amide;

25 9b—(4-Chloro—phenyl)-5-0x0-2,3,5,9b-letrahydr0-imidazo[2, 1-a]iscindole-1-carboxylic
acid 4-fluoro-benzylamide;
5-0x0-9b-p-tolyl-2,3,5,9b-tetrahydro-imidazo[2,l~a]isoindole-1-carboxylic acid 4-fluoro-
benzylamide;
9b-(4-Chloro-phenyl)-5-0x0-2,3, 3,9b-tetrahydro-imidazof2,1-a]isoindofe-1 ~carboxylic

30  acid 4-methyl-benzylamide;
9b-(4—Chloro~phenyl)—l-furan-2-y1methyl-1,2,3,9b-tetrahydro—imidazo[2,l-a]isoindol-S-

ones



96- (4- Chl or o- phenyl ) - 1- (3-cycl ohexyl - propi onyl)-1, 2,3
, 9b-tetrahydro-i m dazo[ 2,1 - al isoindol-5-one; - 122

9b- (4- Chl or o- phenyl) - 1- ( 2- met hanesul f onyl -acetyl)-1, 2,3
, 9b-tetrahydro-i m dazo[ 2, 1- al i soi ndol - 5- one;

1-12- (3- Cnl or o- phenoxy) - acet y1] - 91) - (4-chl or o- phenyl) -1
, 2,3, 9b-tetrahydro-imdazo[ 2, 1- g]jgsoi ndol - 5- one;

59b- (4- Chl or o- phenyl ) - 1- (2-i ndan- é-yl -acetyl)-1, 2, 3, 9b-
tetrahydro-im dazo[ 2, 1-al i soi ndol - 5-one; 1124(18,3

S) - 3- Ac’d Bzl 20§ eliyly < SRk —ll' -5-
o2 pher&xl.)#%%%?g%{%%(ﬁﬁh?g%%{ [ ﬁ??}lg;%gﬁg&%%ﬁl{éggaéq%%? g?%)omdd 3
ne; S

9b- (41GhH : A [ | - -
RPN S e e P U I b

- ( 4- Fimseelb dabemdol-619nei4- hydr oxy- pheny1) - 1, 2, 3, 9b-tet r

ahy dr obi(TBesHA ik 3} (4 FRAALhAYHNES, 3,9b-tetrahydro-imidazo[2, 1 -aisoindol-5-
1- (4- Fl uoro- benzoyl) -
- 9b439°0%- net hoxy- et hoxy) pheny1] -1, 2, 3, 9b-t et rahydro-i mi

dazo[ 8b-13-Brdadi-pai)-3-(@Moro-benzoyl)-1,2,3.9b-tetrahydro-imids P
15{441- (4- F1 UOF 0- benzoy 1) - b 0x0 2 41 hyarar i g 2 afigoindol-s
zo[ 2, %%4] i soi ndol - 9b-y11- phenoxy} -acetic acid nethyl

ester ;l-(4-¥}uoro-benzoyl)-9b—thi0phcn-2~yl-l,2,3,9b—tetrah dro-imidazof2,1-a)isoipdol-5 ;
- 5- axo- 2, 3-di hy}élr o- 1 FI, ﬁ?ﬁoglao -one:

(i-ll-%4- | uor 0-benzoy1), .
5 ? > ’I- 4_1-5 uoroé%nﬁ%yih%é_—ry‘r%pbqﬁx@ﬁd)gyijﬁh-{ggp}}yﬁmﬂnpdﬂp[é;l-a]isoindol-S-
one;
1 —(4—F[uoro-benzoyi)—9b-(4'—mcthy1-biphcnyl-4—yl)-1 12,3,9b-tetrahydro-imidazo{2,1-
afisoindol-5-one;
8-Bromo-9b-(4-chloro-phenyl)-1 -(4-fluoro-benzoyl)-1,2,3,9b-tetrahydro-imidazo[2,1-

15  a)iscindol-5-one;
9b-(4-Chloro-phenyl)-1-(4-fluoro-benzoyl)-8«(3 -trifluoromethyl-phenyl}-1,2,3,9b-
tetrahydro-imidazo[2, 1 -a]isoindol-5-one:
1-Acetyl-9b-(4-chloro-phenyl)-1 +2,3,9b-tetrahydro-imidazo(2,1-a)isoindol-5-one;
1-Propionyl—9b-p—tolyl-l,2,3,9b—tetrahydro-irnidazo{2,1-a}isoindol~5-one;

20 9b-Phenyl-1-propionyl-1 »2,3,9b-tetrahydro-imidazo[2, I -a]isoindol-5-one;
9b-Phenethyl-1-propionyl-1 »2,3,9b-tetrahydro-imidazo{2,1-a}isoindol-5-one;
N-{3(1-Butyryl-5-0x0-2,3-dihydro-1H,5H-imidazo[2,1-a] isoindol-9b-yl)-phenyl]-
butyramide;
2-(4-Methoxy-phenyD)-N-(3-{ 1-[2-(4 -methoxy-phenyl)-acetyl)-5-0x0-2,3-dihydro-1H,5H-

25  imidazo[2,1-a]isoindol-9b-y1}-phenyl)-acetamide;
9b-(3-Chloro-phenyl)-1-propionyl-1 +2,3,9b-tetrahydro-imidazo[2,1-a)isoindol-5-one;
Propionic acid 3-(5-oxo-!-propionyl-2,3~dihydro-1H,5H-imidazo[2,l—a]isoindol-%-yl)-
phenyl ester;
9b-(3-Hydroxy-phenyl}-1 -propionyl-1,2,3,9b-tetrahydro-imidazo[2, 1-a)isoindol-S-one;

30 9b-(4-Chloro-phenyl)-1 -(4-fluoro-benzoyl)-8-pyridin-4-yl-1,2,3,9b-tetrahydro-

imidazo[2,1-a]isoindol-5-one;



9b- [ 4- (3- Chl or o- propoxy) - pheny1] - 1- (4-f | uor o- bernoyl) -1
,2,3,9b-tetrahydro-imdazo[ 2, 1- 20a] isoindol-5-o0ne;

9b- (4- Benzyl oxy- phenyl) - 1- (4-fl uor o- benzoyl) -1, 2, 3, 9b-t
et rahydro-i m dazo[ 2, 1- ali soi ndol - 5- one;

9b44- (3, 5- D net hyl -i soxazol - 4-yl net hoxy) - pheny11- 1- (4-f
| uoro-benzoyl)-1, 2, 3, 9bt et rahydro-i m dazo[ 2, 1- a] i soi ndo

1- 5-one;
250b14- ( 4- Chl or o- but oxy) - pheny! =47 { 4-f I umo- benzoy1) - 1,
2,3,9b-tetrahydro-imdazo[ 2, 1- aPsoi ndol - 5- one;

9 b 14- 62p3Ch I.;QJe @I&Q&ﬁdlﬂfﬁg—\{ﬂi]ﬂﬁlm&&zg oar] go%ﬁ g 79%{#])) Dhcny%]

39btetrahyr0|mdazo I'soln
2. { 445S¢MifT: Uor o- benzoyl) - 5- oxo- 2, 3- di hydro 1H 5Hi m da

042, § °
et i B L B g
3, ¥t et r ahydr oi mi dazo[ 2, 1- a] i soi ndol-5-one; - 123

) 5 9b-(4-Butyl-phenyl)-1-(4-fluoro-b 1,
1- (4- Fl uor o- benzg))/l)( 9b14- enmggo 2;53; g%ge}(ry ydf)%'e"}]!?/ A2l -aJisgindol-5-
, 9b-t 8% ahydr o-i m dazo[ 2, 1- a]i soi ndol - 5- one;

{441- QM-(?FBM?I—QWH 019y - met8%Psi%n g P> 3l

2, 1-aj i soi &dﬁ g ?1 phen?é}%))/} % Cetﬁj‘; act 85&3&1}%0 !ml%Lmtz -

50b- (Y- °'i5’heny1) 142- (2- pi per azi n-1-yl - et hyl am no)

- acet 9&[4((3)24 Beripr-2-8kd- a:lih\égﬁd?n-3-yl)-pheny|]-1-(4-ﬂuom-bmoy1)-1,2,3,9b-

| m datz rg g} I soi_ndal
et hydm: idazo[2, l~a]1somd01-5-one
4b—(4-Chlor0-phenyl)—5-(4-ﬂu0ro-benzyl)-4b,5,Sa,6,7,8,9,9a-octahydro—
benzo[4,5}imidazo[2,1-alisoindol-1 1-one;
4b-(4~Chioro-phenyl)~5-(4-fluoro—benzoyl)-4b,5,5a,6,7,8,9,9a—octahydro-
benzo[4,5]imidaz0[2,l—a]isoindol-l 1-one;

15 (25,3S)-2,3—Diacctoxy-4-[(R)—9b—(4-chloro-phenyl)-5-oxo-2,3,5,9b—tetrahydro-
imidazo[2,1-a] isoindol-1-yl}-4-oxo-butyric acid;
(28,3S)-2,3-Diacetoxy~4-{(8)-9b-(4-chloro-phcnyi)-5~0xo—2,3,S,9b-tetrahydro—
imidazo[2,1 -alisoindol-1-yl]-4-oxo-butyric acid;
S-0x0—9b-p-toiyl-2,3,5,9b-tetrahydro-imidazo[2, I-a]isoindole-1-carboxylic acid 4-methyl-

20 benzylamide;
5-0Ox0-9b-p-tolyl-2,3 »3,9b-tetrahydro-imidazo[2,1-ajiscindole-1 ~arboxylic  acid  4-
methoxy-benzylamide;
9b-(4-Chloro-phcnyl)«S-0xo-2,3,5,9b-tetrahydro-imidazo[2, l-ajisoindole-1-carboxylic
acid 4-methoxy-benzylamide;

25 9b-(4-Chloro-phenyl)-5-0x0-2,3,5 ;9b-tetrahydro-imidazo[2,1-alisoindole-1-carbothioic
acid benzylamide;
S-Oxo-9b-p—tolyl-2,3,5,9b—tetrahydro-imidazo[2, 1-a]isoindole-1-carbothioic acid
benzylamide;
9b-(4-Chloro-phenyl)—1-(isoxazole—S-carbony])— 1,2,3,9b-tetrahydro-imidazo[2, 1-

30 ajisoindol-5-one;
9b~(4-Chloro-phenyl)-1-(4-methyl-[1 »2,3]thiadiazole-5-carbonyl)-1,2,3,9b-tetrahydro-

imidazo[2,1-alisoindol-5-one;



9b- (4- Chl or o- phenyl) - 142- (2- pyrroli di n-| -yl - et hyl am no)
-acetyl]-1, 2, 3,9b-tetrahydroi m dazo[ 2, 1-a] i soi ndol - 5-on
e; 9b- (4- Chl or o- phenyl ) - 1-

(2-[(pi peridin-4-ylmethyl)-amno]-acetyl)-1, 2, 3,9b-tetr
ahydro- 10i m dazo[ 2, 1-a] i soi ndol- 5-one;

9b- (4- Chl or o- phenyl )-1-[2-(3-pyrrolidin-1
-yI-propyIanino)-acetyl]-l,2,3,9?igenahydroinidazo[2,1-
a) i soi ndol- 5-one; Tt

96- (4- Chl or o- phenyl) - 112- (2- pyri di n-4-yl - et hyl am no) - ac

et y1lod.( Bt __?% reim dazqgl 2, 1-a] i soj | - 5- one;.

TEdp.? ﬁﬁ ;%Egr R LR TSR et S b P o SR B midazo2 1

acet y#ijsomdol-Bo@h- t et r ahydr o-

i d g i )

o) (o4 SRR oo aitgnjorai

opy| a#lisawrolseertey| }

- 15 2, & _Qbtatsanvdneriahdazel 2. s 3] i soi -5-one; .

o6 (13 it R AR B B SO T S mrimipot2 -

acet yHpOMAG-30mghH - t et r ahydr o-

20i M gla@fiderd wRkivHofi-PAd - RiASs1e4-

G- (4 bR DRt LG R le . cibonh-1 23 dbrypvdip itasol2.1-

- acetdlispindolS-®eph- t et r ahydr oi ni dazo[ 2, 1- a] i soi ndol - 5-on

e; 1-(4-Fluoro-b 1)-9b-(3- = i isoi

96- (4- Chi OF o- pRaTYG 5B gy phenyiil 2,3 p-tetrabydrocimidazola dsalisoindol-

adet yi9ue1, 2, 3, 9b- t et r ahydr oi mi dazo[ 2, 1- a] i soi ndol- 5- one

250b- (- Onl oF o- phent 1~ T4 2yl 30 Tetchghvam imigeol2. -

acet yWlifeindo}-5pngh_ t et r ahydr o-

i M daBah Za BhdnsHLIAM wors- BAGoy 1P 6 4r Y B RREAYL) 1 L o

(2 gy e B R PR E RR lpn>

I Ol azo| £, 1-al 1 SOl ndol - o- one;

15 9b-(4-Ethyl-phenyl)-1-propionyl-1 +2,3,9b-tetrahydro-imidazo[2,1-a}isoindol-5-one;
9b-(4-Methoxy-phenyl)-1-propionyl-1 ,2,3,9b-tetrahydro-imidazo[2, I -a}isoindol-5-one;
1-(4-F luoro-benzoyl)—9b-(4—methoxy-phenyl)— t,2,3,9b-tetrahydro-imidazo[2,1-a]isoindol -
5-one;
9b-(4-Methoxy-phenyl)-1 -[2-(4-methoxy-phenyl)-acetyl]-1,2,3 ,9b-tetrahydro-

20 imidazo{Z,l-a]isoindol-S-one;
N-[95-(4-Chloro-phenyl)-1 «(4-fluoro-benzoyl)-5-0x0-2,3,5 9b-tetrahydro- 1 H-imidazo{2,1-
a)isoindol-6-yl]-butyramide;
N-[{9b-(4-Chloro-phenyl)-5-oxo- 1-propionyi-2,3,5,9b-tetrahydro-1H-imidazo[2, 1 -
a)isoindol-6-yl]-butyramide;

25 4-{9b44-Chloro-phenyl)-5-0x0-2,3,5 ,9b-tetrahydro-imidazo[2,1-aliscindol- 1-yl}-4-oxo-
butyramide;
I-Propionyl-9b-(4-propyl-phenyl)-1 +2,3,9b-tetrahydro-imidazo[2,1-aJisoindol-5-one;
1-(4-Fluoro~benzoyl)-9b-(4-pr0pyl-pheny1)fl,2,3,9b-tetrahydro—imidazo[2,1-a]isoindol-S-
one;

30 1 -[2-(4-Methoxy—phenyl)-acetyl]-9b—(4-propyl-phenyl)— 1,2,3,9b-tetrahydro-imidazo[2,1-
ajisoindol-5-one;

9b-(4-Isopropyl-phenyl)-1 -propionyi-1,2,3 ,9b—tetrahydro-imidazo[2, 1-a}isoindol-5-one;



9b- (4- Chl oro-phenyl ). .1- { 2-1(2, 3-di hydro-benzof 1, 4]
di oxi n- 2-yl net hyl yam nokacetyl} -

301, 2, 3, 9b-tetrahydro-i m dazo[ 2, 1-a] i soi ndol-5 -one;

9b- (4- Chl or o- phenyl ) - 1- { 2- Kpyri di n- 2- yl net hyl yam nokace
tyl}-1,2,3,9b-tetrahydroi m dazo[ 2, 1- a] i soi ndol - 5- one;

- 124 - 9b-(4-Chl or o- phenyl)-1-
{2-[(pyridin-3-yInEthyI)-aninoqu gyl }- 1,2,3

s9b-t et rahydroi m dazo[ 2, 1-a] i soi ndol- 5- one;

96- (4- Chl or o- phenyl ) - 142- (pyri di n-4-yl am no) - acety11-1,

2,3, 9h- =107, _glas - [Ye) -5-0ne;. ..
Sob (4 ors BEEa -CL 0oy o2 BRSO Rl g2 alisoindol-
et y1J510%; 3, 9b-t et r ahydr o-

| M danplisbp@biiSRbngRL -491? hoxy- - i
- (42 e P b e ey U 39y ey
acet y ¥idazof2, Bakiseindet-$-gpsydr oi ni dazo[ 2, 1- a] i soi ndol - 5- one
;'S 9b-(4-Chloro-phenyl)-1-2-pyridin-3-yl-thiazole-4- - Strahydro-
9b- (4- Chl or o- p,e_n{/ll -(1£§r (Iawyno %-684- %ﬂéor[r"fﬂol)z-ja%bé tyﬁl]ygT
. 2, 3, bndeaef Lpliseindol-frpepazo[ 2, 1- 10a] i soi ndol- 5- one;
96- (496-M-orBrohRR-) 14-fi22 4 &Hz@ilfl?r- AL g S Lot
2,3,9b-tetr ahydrg%i? mIdglgo’[%, 1- a l%so‘%’@dmdﬁll?’ E%%gﬁyd%o imitiazof2,1-
9b- ( 42KRIYP2BMeny! ) - 142- (pyri di n- 2-yl ani no) - acet yl |
-1, 2, Go-BhekiBlol BN Y- 016-HofRE R Loyl iy Rlind- SOUHHR 12 PHE;
1%@6-&@-Chéfro;pﬁﬂ%yi)-1&%—(pyﬁ%g{n}%-y%gﬁgﬁéfgﬁg§{§Tngm'
1,2, 3'tarola ralispmiel3-eacsaw 2, 1-
9b-(4-ChIoro-phenyl)-1-(Z-ethyl-S-methyl—2H-pyrazole—3-carbonyl)-l,2,3,9b-tetrahydro~
imidazo[2,1-a]isoindol-5-one;
Benzofclisoxazole-3-carboxylic acid [3-(5-0x0-2,3-dihydro-1H,5H-imidazo[2, I -
ajisoindol-9b-yl)-phenyl]-amide;
15 4-Fluoro-N-{3-[ 1-(4-fluoro-benzoyl)-5-0x0-2,3-dihydro-1 H,5H-imidazo{2,1-a]iscindol-
9b-yl}-phenyi}-benzamide;
9b-(4-Chloro-phenyl)-1-{3 «(4-methoxy-phenyl)-propionyl]-1 +2,3,9b-tetrahydro-
imidazo[2,1-a]iscindol-5-one;
1-(Benzo[1,3]dioxole-5 -carbonyl)-9b-(4-chloro-phenyl)-1,2,3 9b-tetrahydro-imidazo[2,1 -
20 alisoindol-5-one;
1 -(5—Acetyl-thiophene—Q-carbenyl)-9b—(4-ch]oro-phenyl)- 1,2,3,9b-tetrahydro-imidazo{?2, 1-
alisoindol-5-one;
9b-(4-Chloro-phenyl)-1 -(3-methyl-butyryl)-1,2,3 ,9b-tetrahydro-imidazo[2,1-a]isoindol-5-
one;
25 9b-(4-Chloro-phenyl)-1 -{2-(4-methyl-cyclohexyl)-acetyl]-1,2,3,9b-tetrahydro-
imidazo[2,1-a)isoindol-5-one;
9b-(4-ChEoro~phenyI)—l—(2-cyclopcntyl-acetyl)- 1,2,3,9b-tetrahydro-imidazof{2,1-
aJisoindol-5-one;
1 -(2-Benzylsulfanyl—acety!)—9b-(4-chloro-phenyl)-1,2,3,9b»tetrahydro—imidazo_[2, I-
30 a]isoindol-5-one;
1-(Bicyclof4.2.0]octa-1 (6).2,4-triene-7-carbonyl)-9b-(4-chloro-phenyl)-1,2,3,9b-

tetrahydro-imidazo{2,1-a)isoindol-5-one;



a] i soi ndol - 5- one; _
9b- (4- Chl or o- phenyl) - 142- (pyri m di n- 2-yl am no) - acet y1] -
1, 2,3, 9b-tetrahydroi m dazo[ 2, 1- a] i soi ndol - 5- one;

96- (4- Chl or o- phenyl)-112- (1H41, 2, 41tri azol - 3-yl am no) -a
cetyl kl, 2,3, 9b-tetrahydro-

20i m dazo[ 2, 1-a] i soi ndol- 5- one;

96- (4- Chl or o- phenyl ) - 142- (qui nol i 03 yl am no) -acetyll-1
,2,3,9b-tetrahydro-i mdazo[ 2, 1- é? 1 soi ndol- 5- one;

96- (4- Chl or o- pheny1l) - 1424i soqui nol i n-5-yl am no) - acet yl |

Lai: R A Al AR B ot
1-1, 208 9b-tetrahydro-imdazo[ 2, 1- a]i soi ndol - 5- one;
R e R S e e
9b- (45@hdior o- phenyl) - 142 (1H pyrazol- 3- ylan1no) acetyll
o (PR xS R A bl

2, 8liwvindolet-prehydr o-i m dazo[ 2, 1- a] isoi ndol-5-one; -
iig (1 Beng SR 6l B ‘?l'f‘“ny%smﬂ%’ét‘yﬁ%g}ﬁtfﬂdfeﬂmﬂmfﬁ L
0- phenliseindgl-2o1g; 9b- t et r ahydr oi mi dazo[ 2, 1- a] i soi ndol -
ne,  gbh-(4- -Chioro-phenyl)-1-(3-phenoxy-propionyl)-1,2,3 ,9b-tetrahydro~1m1dazo[2, 1-

10 a]isoindol-5-one;
9b-(4-Chloro-phenyl)-1-(thiophene-2-carbonyl)-1 .2,3,9b-tetrahydro-imidazo[2,1 -
aJisoindol-5-one;
9b-(4-Chloro-phenyl)-1-(3,3-diphenyl-propionyl)-1,2,3,9b-tetrahydro-imidazo[2, 1 -
ajisoindol-5-one;

15 9b-(4-Chloro-phenyl)-1-(2-methoxy-acetyl)-1 .2,3,9b-tetrahydro-imidazo[2,1-a]isoindol-5-
one;
9b-(4-Chloro-phenyl)-1-(4-phenyl-butyryl)-1 ,2,3,9b-tetrahydro-imidazo{2, 1 -a]isoindol-5-
one;
9b-(4-Ch10ro-phenyl)—l-(4-1H-indol-3-yl-butyryl)-l,2,3,9b—tctrahydro—imidazo[2,l-

20  alisoindol-5-one;
9b-(4-Chloro-phenyl)-1-[2-(2-methoxy-ethoxy)-acetyl]-1,2,3,9b-tetrahydro-imidazo[2, | -
a]iscindol-5-one;
9b~(4-Chloro-phenyl)-1-(pyridine-3-carbonyl)- 1,2,3,9b-tetrahydro-imidazo[2, 1 -a}isoindol-
5-one;

25 1-(4-Fluoro-benzoyl)-9b-(4-fluoro-phenyl)-1,2,3,9b-tetrahydro-imidazo[2, 1 -a)isoindol-5-
one;
9b-(4-Fluoro-phenyl)-1-[2-(4-methoxy-phenyl)-acetyl]-1,2,3,9b-tetrahydro-imidazo[ 2, 1 -
alisoindol-5-one;
9b-(4-Fiuoro-phenyl)- L -propionyl-1,2,3 ,9b-tetrahydro-imidazo[2,|-a]isoindol-5-one;

30  9b-(4-Bromo-phenyl)-1 -(4-fluoro-benzoyl)-1,2,3,9b-tetrahydro-imidazo[2, 1-a]isoindo!-5-

one;



142- (Benzot hi azol - 2-yl sul fanyl ) -acetyl | -9b- (4-chl or o- ph
enyl)-1, 2, 3, 9b-t etrahydroi m dazo[ 2, 1- a] i soi ndol - 5- one;

59b- (4- Chl or o- pheny1l) - 142- (1Hi m dazol - 2-yl sul fanyl) - ac
etyl] -1, 2, 3,9b-tetrahydro-

i m dazo[ 2, 1-a] i soi ndol - 5- one;

9b- (4- Chl or o- phenyl) - 142- (pyri m di n-2-yl sul fanyl) - acety
I1-1,2,3,9b-tetrahydroi m dazo[ 2, J;,a] i soi ndol - 5- one;

142- (4- Mer hoxy- phenyl ) - acet y1] - 913-(4-trifl uoromet hyl -p
henyl) -1, 2, 3, 9b-t et rahydro- 10i m dazo[ 2, 1- a]

| sol BroR86i -1-[2-(4- - - imi

1 Pr oy g e L methory ahens ipeatl] 2.3 0t e gigazol2.1-
ahydraiseipdadd-am2, 1- a] i soi ndol-5- one;

9b- ( § 5 B ENENAEY N, - idi nes;3-gcarhonyl).- )

1 o Pl b SR o o IR e
151- (4EIpprachenzoise nachy 1 =[-8 flparotheizoly I Sr omet, hjihy drhed BysH-indidazo[2, 1-

, 3, 3,a?igoih{ﬁﬁ_rgg.l}}1£yhgﬁﬂ pigdazo[ 2, 1- a] isoindol-5-o0ne,

9b- ( 4- Et hoxy- pheén I%;l-(4-f|uoro-benzoyl)-l,2,3,9b-tetr

ahyd rlg@fﬁhlcggrfy[zgyl -Oer]4-(ZswetheytetBoxypplesnyl]-1,2,3,9b-tetrahydro-imidazo[2, 1-
1- (4-akibsidoRshpezoyl) - 9644- ( 3- net hyl - but oxy) pheny11-1, 2,
3,9b-tetrahydro-inidazo[2,1-_20al i so i ndol-5-o0ne;

1- ( 43tL61-Bluprrbeazey))-S9axm-2. 3-dihwdior b Btymidaents; 1 plidoiRioBISpI]-

- t et pRENY NadetBnfiieo[ 2, 1- a] i soi ndol - 5- one,
1-(4-FIuoro-benzoylz-96-(4-pyopoxy-phenyl)

102, $39b{4-Brrriraros i ez bihydrodH, Ybimidetoh?, bialisoindol-9b-yi]-

phenoxy} -acetonitrile;
3—[9b-(4-Chloro-phenyl)—5-ox0-2,3,5,9b-tetrahydro-imidazo[2,l-a]isoindol—l-yl]-B—oxo—
propionitrile;
1-{2-(3-Bromo-phenyl)-acetyl}-9b-(4-chloro-phenyl)-1 +2,3,9b-tetrahydro-imidazo[2, 1-
15  a)isoindol-5-one;
9b-(4-Chloro-phenyl)-1-([1 »2,3]thiadiazole-4-carbonyl)-1,2,3,9b-tetrahydro-imidazo [2,1-
alisoindol-5-one;
9b-(4-Chloro-phenyl)-1-{2-1H-indol-3 -yl-acetyl)-1,2,3,9b-tetrahydro-imidazo[2,1 -
ajisoindol-5-one;
20 9b-(4-Chloro-phenyl)-1-(2,3-dihydro-benzo[1 ;4]dioxine-5-carbonyl)-1,2,3,9b-tetrahydro-
imidazo[2,1-a}isoindol-5-one;
N-{ 2-[9b-(4-Chloro-bhenyl)-5-ox0-2,3,5,9b—tetrahydro -imidazo[2,1-a}isoindol-1-yl}-2-
oxo-ethyl}-acetamide;
9b-(4-Chloro-phenyl)-1-(2-cyclohexyl-acetyl)-1,2,3 .9b-tetrahydro-imidazo[2,1-alisoindol-
25  S-one;
1-[2-(2-Chloro-6-fluoro-phenyl)-acetyl] -9b-(4-chloro-phenyl)-1,2,3,9b-tetrahydro-
imidazo[2,1-a]isoindol-S-one;
9b-(4-Chloro-phenyl)-1-((S)-5 -oxo-tetrahydro-furan-2-carbonyl)-1,2,3,9b-tetrahydro-
imidazo[2,1-a)iscindol-5-one;
30 9b-(4-Chloro-phenyl)-1-pent-4-enoyl- 1 ,2,3,9b-tetrahydro-imidazo{2,1-a]isoindol-5-one;
9b-(4-Chloro-phenyl)- 1-(3-cyclohexyl-propionyl)-1,2,3 ,9b-tetrahydro-imidazo[2,1-

a)isoindol-5-one;



259b- (4- Chl or o- phenyl) - 1- (6-chl or o- pyri di ne- 3- car bony1)
-1,2,3,9b-tetrahydro-i midazo[2,1- a] isoindol-5-o0ne;
9b- ( 4- Chl or o- pheny0- 1- ( 6- chl or o- pyri dazi ne- 3- car bony1l) -
1, 2, 3,9b-tetrahydroi m dazo[ 2, 1- a] i soi ndol - 5- one;

9b- (4- Fl uor o- phenyl ) 1- (6-f 1 uor o- pyri di ne- 3- car bony1) - 1,
2,3,9b-tetrahydro-imdazof 2,1- 30alisoindol-5-one;

6- Fl uoro-nicotinic acid )
441- (6-fl uoro- pyrldlne 3- carbony53 5- ox0- 2, 3-di hydro- |
H, 5Hi mi dazo[ 2, 1- al i soi ndo1- 9b-y11- phenyl ester - 126

ob- ( 42 T uBre et s ws s Py opey -1, By rodmidezal2, -
-carbdn?nmolSQQ:s 9b- t et r ahydr oi mi dazoj 2, 1- a]

b ( 41 Bl e B phcnoxy)-acetyl S OIRRTBY ) P briErby otz 1
y1) - 1@@9@¢gﬁbm@trahydr0|n1dazo[2 1-a] i soi ndol - 5- one;

Sgijbgén% )'&_mi&gfl:gl;g’g@}/l}é %2%1 ace(?JB rl%&ba}mraql Y 1mu9azg[3 l-a]tsomch
i m da¥e82, 1-a]i soi ndol - 5- one

1- ( 6-Api. h -1,

2. 5 R B AL AR SRR HRAO e b LIS bbb 1 2,3.90-
146. (thfoﬁdmedﬁh@{llémllmf)dOWfomtl ne- 3- car bony1] - 9b- (4 chl

or o- Rl mcra-gguél)glb@ p]eglraﬁttlgrgﬁ\égylgxy—acet%Z!(,ﬁ[,%%-tc?lhydro-lmxdazop 1-

i soi ndol-
10 a]isoindol-5-one;

1-(4-Fluoro-benzoyl)-9b-(4-hydroxy-phenyl)-1 »2,3,9b-tetrahydro-imidazo[2,1-a}isoindol-
5-one;
1-(4-Fluoro-benzoyl) -9b-[3-(2-methoxy-ethoxy)-phenyl]-1,2,3 ,9b-tetrahydro-imidazo[2,1-
al}isoindol-5-one;
15 {4-{1-(4-F iuom-benzoyl)-S-oxo-2,3-dihydro~lH,SH-imidazo[Z,l -ajisoindol-9b-yl]-
phenoxy}-acetic acid methyl ester;
4-{4-f 1-(4-Fluoro—benzoy[)—5-0xo-2,3—dihydro—I H,5H-imidazo}2,1-a]isoindol-9b-y1]-
phenoxy}-butyronitrile;
9b-[4-(3-Chloro-propoxy)-phenyl]-1 ~(4-flucro-benzoyl)-1,2,3,9b-tetrahydro-imidazof2,1 -
20  a]isoindol-5-one;
9b-(4-Benzyloxy-phenyl)-1-(4-fluoro-benzoyl)-1 »2,3,9b-tetrahydro-imidazo{2,1-
ajisoindoi-5-one;
9b—[4-(3,S-Dimcthyl-isoxaml-4-y[methoxy)—phenyl}- 1-(4-fluoro-benzoyl)-1,2,3,9b-
tetrahydro-imidazo(2,1-a]isoindol-5-one;
25 9b-[4-(4-Chloro-butoxy)-phenyl}-1 (4-fluoro-benzoyl)-1,2,3,9b-tetrahydro- imidazo[2,1-
aJisoindol-5-one;
9b-[4-(2-Chloro-cthoxy)-phenyl)-1 -(4-fluoro-benzoyl)-1,2,3,9b-tetrahydro-imidazo[2,1-
a)isoindol-5-one;
2-{4-[1-(4-F luoro-benzoyl)-5-0x0-2,3-dihydro-1 H,5H-imidazo[2,1-a]isoindol-9b-y}]-
30  phenoxy}-acetamide;
9b-(4-Cyclopropylmethoxy-phenyl)-1 ~(4-fluoro-benzoyl)-1,2,3,9b-tetrahydro-

imidazo[2,1-a]isoindol-S-one;



9b- (4- Chl or o- pheny1l) - 146- ( 2- hydr oxy- et hyl am no) - pyri din
e- 3-carbonyl] -1, 2, 3, 9bt et rahydr o-i m dazo[ 2, 1-a] i soi ndo

- 5-one;

9b- (4- Chl or o- phenyl) - 1- (2- pyri di n-4-yl -t hi azol e- 4-car bo
nyl) -1, 2, 3, 9b-t et rahydr oi m dazo[ 2, 1-a] i soi

ndol- 5- one;

159b- (4- Chl or o- phenyl) - 14(R) - 2- thifphen-z-y1-4,5-dihydr
o-t hi azol e-4-carbony1)-1, 2, 3,9b- "“7~

t et rahydro-im dazof 2, 1- a]|30|ndol 5- one;

9b- (4 _ S1-(2-thi | e-4-carb

ony (1) 1_%"5 R%P%%E?Q)rl%%ééé 5] Ix?npé%g’f?[%?hi -"ZJI § ’%glbﬁ Eegrla R ﬁ‘g“am[‘? 1-
9b- ( 4al@eindpks-ptenyl ) - 1- (2, 5- di net hyl o

_zgg{ iagrgffr—]@gf}?%{})g%%z}a%9-%m%a%?j.éiﬁ}Jr&?Mgiﬁi}Aicﬁgzgﬁﬁ%%bs:laaol-s;b~y1}-
9b- ( 4pl@nbxnercetiventidh ) - 1- (ft ran- 3-carbony1)-1, 2, 3, 9b-tetr

d
Szy( Z%Cgﬁggl%%%rﬁ ) "?j'(j ‘?ﬁl op'heﬁg'mgﬁam IS5 AT 12,3, 9% teggghydro-
t et r ainyidazol2, lmlldsamd'[ﬂﬁ (.l_ne a] isoindol-5-one;
2591 hi h
-1 3 G RIe Y ol B aER R £ 2 d o
9b- (M@ﬁ@ﬁ%ﬁﬁemﬂlﬁ@e{s et hoxy-t hi ophene 2- car bony1) -
1, 2, dol
ob- (e oo nenty CrHERen L Rhtat B Ral B 23 opyerphyaro-
VW03 l%d&tzeftzrlaﬂyéméﬂlrﬁw\‘;tazo[ 2,1- 30a] |50| ndol- 5- one;

| ggy(l?%gatz(gﬂ&g%hﬁgpggﬁg(%"gﬁ hqy[‘-% %yiaﬁ?nso aceé)goi’ ?%ﬁgﬁzetrahydm-

127 imidazof2,1-a}iscindol-S-one;
o bl gohelit pid bk dnEHINN ARSI THAE Cidy o
e: imi azo[2 1- a]nsomdol S-onc

15  9b-(4-Chloro-phenyl)-1 -{2-(2-pyridin-3-yl-ethylamino)-acetyl]-1,2,3,9b-tetrahydro-
imidazo{2, [-a]isoindol-5-one;
9b-(4-Chloro-phenyl)-1-{2-[3-(2-oxo-pyrrolidin-1 -yl)-propylamino}-acetyl}-1,2,3,9b-
tetrahydro-imidazo[2,1-a]isoindol-5-one;
9b-(4-Chloro-phenyl)-1-[2-(3-imidazol-1-yl-propylamino)}-acetyl]-1,2,3 ,9b-tetrahydro-

20  imidazo[2,1-a]isoindol-S-one;
9b-(4-Chloro-phenyl)-1 -[2-(2-morpholin-4-yl-ethylamino)-acetyl]-1,2,3,9b-tetrahydro-
imidazo[2,1-a]isoindol-5-one;
9b-(4—Chloro-phenyl)—l—[2-(3-morpholin-4-yi-propylamino)-acetyl]-1 +2,3,9b-tetrahydro-
imidazo[2,1-a}isoindol-5-one;

25 | 9b-(4-Chloro-phenyi)»l-{2—(2—pyridin-2-yl-ethylamino)-acctyl]-1,2,3,9b—tetrahydro-
imidazo[2,1-alisoindol-5-one;
9b-(4-Chloro-phenyl)-1-{2-{(pyridin-4-ylmethyl)-amino]-acetyl }-1 .2,3,9b-tetrahydro-
imidazo[2,1-a]isoindol-5-one; _
9b-(4-Chloro-phenyl)-1-{2-{(2,3-dihydro-benzo[ 1 ,4]dioxin-2 -ylmethyl)-amino}-acetyl}-

30 1,2,3,9b-tetrahydro-imidazo{2, 1-aJisoindol-5-one;
9b-(4-Chloro-phenyl)-1-{2-[(pyridin-2-ylmethyl)-amino]-acetyl} -1 ,2,3,9b-tetrahydro-

imidazo{2,1-alisoindol-5-one;



9b- (4- Chl or o- phenyl) - 1-(1-nmet hy1l-3-trifluoronethyl-1Hp
yrazol e-4-carbonyl) -1, 2, 3, 9bt et rahydro-i m dazo[ 2, 1-a]i s
oi ndol -5-one; 5

9b- (4- Chl or o- phenyl) - 1-(t hi azol e- 4-carbonyl) -1, 2, 3, 9b-t
et rahydro-im dazo[ 2, 1- a] i soi ndol 5- one;

9b- (4- Chl or o- phenyl ) - 1- (4- net hyl - furazan-3
-carbonyl)-1, 2, 3,9b-tetrahydro-inidazo [2,1- a]

i soi ndol- 5-one; 9b-(4-ChIoréJ%%ényl)-142-o
-oxy-pyridin-3-yl)-thiazol e-4-carbonyl ]

-1,2, &80 h 2 1-ali soj ndol- 5- one;

ob (fﬁdicgi"égf PR IR o bubaiel seeoh-52 b embydr-

ahydrimidg Zopibdels-ork; 51pyrrol o [ 3, 4-b] pyri di n-5-one;

i iﬁ%?éﬁ%;@#?%@%Pﬁ"@’?ﬁf‘iﬁ:lf‘@ﬂngh@fafyar%%%?‘g&ﬁeimdyzmazo{z,1-
| 1seingdl-3-erden- 8- ;15 3

g_s?g_mi{%lﬁélg%ﬁeny_ -o?e oRionyd- 1 2.3, 3a-tﬁr%h§§jr 0-3, 6

, 8a-triaza-cycl g%] A ﬁz[gi’ i hﬂ%%—“é’-y lagjind)-acetylJ-1,2,3,5b-tetsahydro-

3a- ( 4n@iazel2d -gliseingd)s-dhe( 4- f | uor o- benzoyl)-1, 2,3, 3a-tetr

St Sy e SOROAAL IS0 1230
a- t etimigiagel2 d-adiseind®d-Staneaza- cycl opent a[ a] i nden- 8- 20
one; op=(ys ¢ - Ben ;) - -b-tolyl- ..
oo ot iy hay BN horh &5 R RN 25 S sy dmigarol2,
30pr @hisdipdel-S3mep-tol y1-1, 2, 3, 3a-tetrahydro-3, 5, 8a-tri az

a-c n ' . .
. ¥%ﬁﬁgﬁ%@&@%@@%%—%—algwgeas-ga%;—r 5 phsighyio-imiduzo(2.1
a- t et =0®e4, 7, 8a-tetraaza- 25
cycl ] 18N 4 ol o
e (O RS G2 g el P odedyp-imidgaot -
, 3, 3alisairdolfydeio- 3, 4, 7, 8at et raaza- cycl opent a[ a] i nden- 8-
QB€; 9b-(4-Chloro-phenyl)-1-[2-(pyridi n-3-ylamino)-acetyl}-1,2,3,9b-tetrahydro-imidazo[2,1-

alisoindol-5-one;

9b-(4-Chloro-phenyl)-1-{2-(pyrimidin-2-ylam ino}-acetyl]-1,2,3,9b-tetrahydro-
imidazo[2,1-a]isoindol-5-one;
9b-(4-Chioro-phenyl)-1-[2-(1H-[ 1,2 4)triazol-3 -ylamino}-acetyl]-1,2,3,9b-tetrahydro-

20 imidazof2,1-a]isoindol-5-one;
9b-(4-Chloro-phenyl)-1 -[2-{quinolin-3-ylamino)-acetyl}-1,2,3,9b-tetrahydro-imidazo[2,1-
ajiscindol-5-one;
9b-(4-Chioro-phenyl)-1 -[2-(isoquinolin-5-ylamino)-acetyl}-1,2,3,9b-tetrahydro-
imidazo(2,1-aliscindol-5-one;

25 9b~(4-Chloro-phenyli)-1 -[2-(quinolin-6-ylamino)-acetyl]-1 12,3,9b-tetrahydro-imidazo[2,1-
alisoindol-5-one;
I-{2-(Benzothiazol-2~ylamino)-acetyl]-9b—(4-chloro-phenyl)— 1,2,3,9b-tetrahydro-
imidazof2,1-a]isoindol-5-one;
9b-(4-Chloro-phenyl)-1-[2-(1 H-pyrazol-3-ylamino)-acetyi]-1,2,3,9b-tetrahydro-

30 imidazo[2, 1-a}isoindol-5-one; .
9b~(4-Chloro-phenyl)-1 -{2-(pyridin-2-ylsulfanyl}-acetyl]-1,2,3,9b-tetrahydro-imidazo[2,1-
a}isoindol-5-one;



3a- (4- Chl oro- phenyl) - 3-propi onyl-1, 2, 3, 3a-tetrahydro- 3,

4,7, 8a-tetraazacycl opent a[ a] i nden-8-one; 30

312- (4- Met hoxy- phenyl) - acetyl]-3a-p-tolyl-1,2,3,3a-tetr

ahydro- 3, 6, 8a-triazacycl opent a[ a] i nden- 8- one;

3a- (2- Chl or o- phenyl) - 3-(4-fl uoro-benzoyl)-1, 2, 3,3a-tetr

ahydro- 3,5, 8a-tri azacycl opent a[ a] i nden-8-one; 127A

3a- (2- Chl oro- phenyl ) - 3-propi onyl-1, 2, 3, 3a-t et rahydro- 3,

5,8a-triaza-cycl opent a[ a] nden-826ne;

3a (4 Chl or o- pheny1) - 342- (4- net hoxy- phenyl) -acetyl]-1,2
dr.o-

ty cl opL {lar o z%namé%zgl-%ﬁgulFan%-acety?]-9b-(4~chlom-pheny1) 1,2,3,9b-tetrahydro-
3- (41Emumomlhﬂmmn&ixhﬁﬁ,(4 trlfluoronethyl phenyl) -1, 2,
3,3 L t nd 8-
3 A DS A TS e
enyl)lmidaZQB l%tsdnadqiéhmd;r o- ,8atriaza- cycl opentafa]ind

- 8- ; .
P n%*ff‘%%")%‘iﬂsﬂ'e‘ﬁ?—i()‘f‘as'&%?:%%\l!feaxlkﬁewflcﬂa%%yﬂ%mm&
henyiwkmﬂﬂ23EGEBmQﬂﬁamydro ,5,8atriaza-cyclopentafalin

d
3- : rF]>r opi o ny ior% 8“"(“2[*) 2 PYTipidingg Hiifaplkaseill-1,2.3,9 teseahydsp+
ahydnmubﬂﬂ2$aﬁ$mm®ié€mclopenta[a]lnden 8- one;

R ek R 53
d?cl opiazal?, éﬂﬂ isrdiedol- 8~00¢1e

o R LA A B BT .

3a- (4n©hl or o- phenyl) - 3- (4- quoro benzoyl)-1, 2, 3, 3a-tetr
ahy dg@18cRiofs- mnh?tl (@-%a'%ypyngﬂ% L3 bolnyl)nijsq 9% tetra‘ﬁydro -imidazo[2,1-

ajiscindol-5-one;
IS 1<{4-Fluoro-benzoyl)-9b-(4-trifluoromethyl-phenyl)-1 ,2,3,9b-tetrahydro-imidazo[2,1-
a)isoindol-5-one;
9b-(4-Ethoxy-phenyl)-1 -(4-fluoro-benzoyl)-1,2,3,9b-tetrahydro-imidazo[2,1 -a)isoindol-5-
one;
1-(4-Fluoro-benzoyl)-9b-[4-(3-methyl-butoxy)-phenyl]-1 +2,3,9b-tetrahydro-imidazof2,1-
20 alisoindol-5-one;
1-(4-F luoro-benzoyl)-9b-(4-isopropoxy-phenyl)-1 »2,3,9b-tetrahydro-imidazo[2,1-
ajisoindoi-5-one;
1 —(4—Fiuoro-benzoyl)-9b—(4-pr0poxy-phcnyl)— 1,2,3,9b-tetrahydro-imidazo{2,1-a}isoindol-
5-one;
25 9b-(4-Chloro-phenyl)-1 -(6-chloro-pyridine-3-carbonyl)-1,2,3,9b-tetrahydro-im idazof2,1-
a]isoindol-5-one;
9b-(4-Chloro-phenyl)-1-(6-chloro-pyridazine-3 -carbonyl)-1,2,3,9b-tetrahydro-
imidazo{2,1-a)isoindol-5-one;
9b-(4-Fluoro-phenyl)-1 -(6-fluoro-pyridine-3-carbonyl)-1 +2,3,9b-tetrahydro-imidazof2,1-
30 alisoindol-5-one;
6-Fluoro-nicotinic acid 4-[1 ~(6-fluoro-pyridine-3-carbonyl)-5-oxo-2,3-dihydro-1H,5H-
imidazo[2,1-a}isoindol-9b-yl}-pheny! ester;



20

3a- (4- Chl oro- phenyl) - 3- propi onyl-1, 2, 3, 3a-t et rahydr o- 3,
5, 6, 8a-tetraazacycl opent a[ a] i nden- 8- one;

3-(4-Fl uoro-benzoyl)-3a-p-tolyl-1, 2,3, 3a-tetrahydro-3,5
, 6, 8a-tetraaza-cycl opent a[ a] i nden8- one;

3- Propi onyl-3a-p-tolyl-1, 2, 3, 3a-tetrahydro-3,5, 6, 8a-tet
raaza- cycl opent a[ a] i nden- 8- one;

3-(4-Fl uor o-benzoyl) - 3a- (4- net hoXy-phenyl)-1, 2, 3, 3a-tet
rahydro- 3, 6, 8a-tri azacycl opent a[ a] i nden- 8- one;

hyar O3 IR RBRP ke Pl o bR e atony ) 2,335 Suahydro-
3a- (4mBh0ﬂﬁ4p@smy&#éax&4 fluoro benzoyl)-1, 2, 3,3a-tetra

hyd t

L G e U R L
ahydnmuhmd&ieﬂﬂmnaﬂékma]pyrrol0[3 4- b]pyrldln 5- one;

127B

35, (RSB PP RPBIB BT Sarbomd- L Shghycio-
hydrom8h5ﬂ83ﬁﬂmma¢méymhopenta[a]|nden 8- one;

3a- ( ‘Lﬂ% Alé{ino%ﬁ@)(@ c§ E)eryﬁ))g%})gﬁy%ﬂo]f%-%hcs gsq th" gbr %ﬂXrgy%Po n’dn?azo[2 1-

,8a-trl aza-c enta
3a- ( 4lighindel-S-optieny1) - 3- (pyrldlne 3- carbonyl) 1,2,3,3a-t

A e i WA T

L1, 3 1@rhydsoimidgzhi2 1 3]isiBal-fohgzaeyel opent a[ a] i nden- 8-

o (0GCHos phemy o4 e svemine ) pine - ss byl g

-1 2t@mank@@nﬂah&ﬁt@h@»ﬁbB&bm:aza cycl opent a[ a] i nden- 8-

ONE. 9b-(4-Chloro-phenyl)- 1-(2-pyridin-4-yl-thiazole-4-carbonyl)-1,2,3,9b-tetrahydro-
imidazo[2,1-a)iscindol-5-one;

15 9b-(4-Chloro-phenyl)-1{(R)-2-thiophen-2-yl-4,5-dihydro-thiazole-4-carbonyl)-1,2,3,9b-
tetrahydro-imidazo{2,1-alisoindol-5-one;
9b-(4-Chloro-phenyl)-1-(2-thiophen-2-yl-thiazole-4-carbonyl)-1,2,3,9b-tetrahydro-
imidazo[2,1-a}iscindol-5-one;
9b-(4-Chloro-phenyl)-1-(2,5-dimethyl-furan-3-carbonyl)-1,2,3,9b-tetrahydro-imidazo[ 2, 1 -

20  a}isoindol-5-one;
9b-(4-Chloro-phenyl)-1-(furan-3-carbonyl)-1,2,3,9b-tetrahydro-imidazo{2, 1 -a]isoindol-5-
one;
9b-(4-Chloro-phenyl)-1-(thiophene-3-carbonyl)-1,2,3,9b-tetrahydro-imidazo[2,1-
a]isoindol-5-one;

25 9b-(4-Chloro-phenyl)-1-(3-chloro-thiophene-2-carbonyl)-1,2,3,9b-tetrahydro-imidazo[2, 1 -
a]isoindol-5-one;
9b-(4-Chioro-phenyl)-1 ~(3-ethoxy-thiophene-2-carbonyl})-1,2,3,9b-tetrahydro-
imidazo{2,1-a]isoindol-5-one;
9b-(4-Chloro-phenyl)-1 -(6-chloro-pyridine-2-carbonyl)-1,2,3,9b-tetrahydro-imidazo[2,1-

30 ajisoindol-5-one;
9b-(4-Chloro-phenyl)-1 -(4,5-dichloro-isothiazole-3-carbonyl)-1,2,3,9b-tetrahydro-

imidazo{2,1-a)isoindol-5-one;
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3a- (4- Brono- phenyl) - 3- (6-fl uor o- pyri di ne- 3-carbonyl) - 1,
2,3,3a-tetrahydro-3,5,8a-tri alzza_/cycl opent a[ a] i nden- 8- one

éa- (4- Bronp- phenyl) - 3-(6-fl uoro-pyridine-3-earbonyl)-1,

2,3,3a-tetrahydro-3, 6,8a-triaza- 15

SoydHCigertpicali)dBn«8methex y-phenyl)-oxazole-4-carbonyl]-1,2,3,9b-tetrahydro-

.3a- (4-Chl or o- phenyl) - 3- (6-fl uoro-pyridi ne-3-carbonyl)-1

impdagoFal-plagy r8¥€3, 5, 8a-tri azacycl opent a[ a] i nden- 8- on

B G ey sy - pdrifpgrgmettal T Hapyraole--cabonylsly3.0b-

tetPahFd8kinidszodhy difiedinildas-ohd' , 2' : 1, 2] pyrrol o[ 3, 4-b] pyri d

i n-5-qne; 20 . . .

e Gleser iR Drlefirle-4rgramylr b2 3y brigir s dse-Eaidgg d-ajisoindol-

Romp; Ib- t et rahydr oi m dazo[1', 2" : 1, 5Thyrrol o[ 3, 4- b] pyri di

n- 5- one;

e 4¢Ghiprohghienphdniftine By firdzane- baskgnybh &2y319b- tetreh ydrp-irhjdazo[2,1-

aii’ 3a-t1e rahydro- 3,5, 8a-tri azaeycl opent a[ a] i nden- 8- one;
50140l -RU% pheny1) - 3- (4-f | uor o- benzoy1) - 5- oxy-1, 2, 3, 3a

obt@tCbydpiendl)a-Bacitédyagaidin 3-8) 8l SReN1 *hdbh (e 2. Bowlhrahydro-
_3:;1(- (4- Et hyl -_gr)mn?% - 3221;}?11 mst}ﬁ%)txy- phenyl) - a{;:lgeitqyl ]-5-0x 4
ipidazol 23! -ghsoirdol-8Hypdi o- 3, 5, 8at ri aza- cycl opent a[ a] i nden- 8

: - (44- Vi phenyl) - 5:0XY%-3s
QBg@iCTg%éb 3 gbgé% @%‘38%{’8 )1%0%%) g’g’-:’,ggrbll?%grgh cX/dé? ‘opent a[ a] i nde
imidhzol162": 38 pyrrolo[3,4-b]pyridin-5-one;
3a- (4- Et hyl - phenélﬁd 3-%6- fl uoro-pyridi ne-3-earbonyl)-1,
32-(4- G oogtheg g (@-1huogo sn%qyﬂ)ak,aé%rtsﬁﬂmdaq-éa@%dt@ﬁzzs- one
cgg-of’%%ﬁ]lg?egf%ﬁgﬁyl) - 3- (6- phenoxy- pyri di ne- 3- car bonyl) -
35:(2:Chl Ga-plehyBytopiodys] 8 At Ya- erahycyc B gipkentrafalydlcientpa]nden-8-
ne; 127C
°8&- (4- Chl or o- pheny1) - 3- (2-t hi ophen- 2-yl -t hi azol e-4-carb
3§g¥é(?hgélig_2ph%ny?’l§—'3t—(@ft—ﬂ@d%-@)'éﬂz'c%nlﬁl B3ty REa¥sb apeNakal | nd
csdopmt@hiiodem-ff}heﬂyl) -3-(4,5,6,7-tetrahydro-benzo[c]thio

BT BT HOPIRYS b oy T SR el japentalalindenss.
odef Benzo[ b] t hi ophene- 3- carbonyl) - 3a- (4-chl oro- phenyl) -1
,2,3,3a-tetrahydro-3,5,8a-triazacycl opent a[ a] i nden- 8- on
3e(4-Fluoro-benzoyl)-3a-p-tolyl-1,2,3 3a-tetrahydro-3,5,8a-triaza-cyclopenta[ajinden-8-
one
3-Propionyl-3a-p-tolyl-1,2,3,3a-tetrahydro-3,5,8a-triaza-cyclopenta[a]inden-8-one;
3a-(4-Chloro-phenyl)-3-(4-fluoro-benzoyl)-1,2,3 3a-tetrahydro-3.4,7 8a-tetraaza-
cyclopentafa]inden-8-one;
3a-(4-Chloro-phenyl)-3-[2-(4-methoxy-phenyl)-acetyi]-1,2,3,3a-tetrahydro-3,4,7,8a-
tetraaza-cyclopenta[a]inden-8-one;
3a-(4-Chloro-phenyl)-3-propionyl-1,2,3 3a-tetrahydro-3,4,7, 8a-tetraaza-
cyclopenta[a]inden-8-one;
3-[2-(4-Methoxy-phenyl)-acetyl]-3a-p-tolyl-1,2,3 3a-tetrahydro-3,6,8a-triaza-
cyclopentala]inden-8-one;
3a-(2-Chloro-phenyl)-3-(4-fluoro-benzoyl)-1,2,3,3a-tetrahydro-3,5,8a-triaza-

cyclopentalajinden-8-one;
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3a- (4- Chl or o- phenyl) - 3- (qui nohne- 2-car bony1) -1, 2, 3, 3a-t
etrahydro-3, 5, 8a-triazacycl opent af a] i nden- 8-one; 10

3a- (4- Chl or o- pheny1) - 3- ( 2- pyri2di\n- 3- yI -t hi azol e- 4- car bo
nyl)-1, 2, 3, 3a-tetrahydro-3, 5, 8atriaza-cycl opent a[ a] i nde

n- 8- one;

3a- (4- Chl or o- phenyl) - 3- (5- net hyl -i soxazol e- 3- car bony1) -
1,2,3,3a-tetra@ydro;3,5,8a-triazagyclqgenta[a]inden-8-o
Fe(2-Chloro-phenyl)-3-propionyl-1,2,3,3a-tetrahydro-3,5,8a-triaza-cyclopenta[a]inden-8-
3a: (4- Chl or o- pheny1) - 3- ( 6- nor phol i n-4-yl - pyri di ne- 3- car
%ohyl)-l,2,3,3a-tetrahydro- 15

T @ Glaloto-plachiah) By (J-Cpesihak aphateRadkidne 2,3, 3a-tetrahydro-3,6,8a-triaza-
3a44- Chl or o- phenyl) -3-(1, 3-di net hyl - 1H-t hi eno[ 2, 3-c] pyr
@slopentaladingdeippnes 1, 2, 3, 3at et rahydro- 3, 5, 8a-t ri aza- cycl

SRR PRI DI 8 yoromethyl pheny))-1.2,3 Ja tetraudro-3 6 Sartriaza-
aycBpeanfadingdn-8-bne, 3, 3at et r ahydro-3, 5, 8a-tri aza-cycl open

i - 8- . 20 ]
%@-@%ﬂfﬁwbﬁﬂ@%—9&5ty1ir-3ez{f‘-ﬁ%flwwﬁ%?bm- L 2rdeahydgo-3.6,8a-

REPRBYd dpehiafa) tddasldier @ahydro3, 5, 8a-tri aza-cycl opental a
I nden- 8- one,

BE-(UMethayephphd radotyll-3 a4 taflagromzthyhehgyl P Ha,8, 32 8{ralnidzo-3,5,82-
zole-4-car§®ﬂ%é%-#,%is,3atetrahydro-3,5,8a-triaza-cyclo
Bt Syl dEHER R eore:

e -pReri¥NENy B;abbeaia - i 1) -
D e e SR b e e AARes & feariaany )
plopepteliiafien-8wien- 8- one;

- | of O- - 3 (4- - i adi.az0l e-55C. .
O B ik IETY) Al SIS BRAGRL D Pafmiaza
dyapent8rafin@én-8-one;

3a- (4- Chl or o- phenyl) - 341- (4-fl uoro-phenyl)-5-net hyl - 1H
IvdaGhlpr-aheaxbpbify fihore-tenzo i Wiy g ddaterahydee-3.p 84t a%e-

[ ali - 8-one; 30
7 %gioggﬁgﬁ?%ﬁ%dgﬂ’gﬁyl) ?g.e( 2- phenyl -t hi azol e- 4-carbonyl) -1

Ja2(43CBard-phangl)y3d(4oflBerd, Reazdyl)-d 2de¥ctcopeyira]3a, b, A akectradznn
é@k@QNQHWSﬁgkﬁﬁ@ﬁyl)-3-(3,5-dinethyl-isoxazole-4-earbon
%%@ééﬁlélgr&?l%%h &f pRBYFANR1 3, D3 BalahfRe-1cy6keR&Rka)-al | nden
cyclopenta[a]inden-8-one;
3-(4-Fluoro-benzoyl)-3a-p-tolyl-1,2,3,3a-tetrahydro-3,5,6,8a-tetraaza-cyclopenta[a]inden-
8-one;

3-Propionyl-3a-p-tolyl-1,2,3,3a-tetrahydro-3,5,6,8a-tetraaza-cyclopenta[ ajinden-8-one;
3-(4-Fluoro-benzoyl)-3a-(4-methoxy-phenyl)-1,2,3,3a-tetrahydro-3,6,8a-triaza-
cyclopenta[a]inden-8-one;
3a-(4-Bromo-phenyl)-3-(4-fluoro-benzoyl)-1,2,3,3a-tetrahydro-3,5,8a-triaza-
cyclopentalalinden-8-one;

3a-(4-Bromo-phenyl)-3-(4-fluoro-benzoyl)-1,2,3 3a-tetrahydro-3,6,8a-triaza-
cyclopentalajinden-8-one;
9b-(4-Chloro-phenyl)-1-(4-fluoro-benzoyl)-1,2,3,9b-tetrahydro-
imidazo[1',2":1,2]pyrrolo[3,4-b]pyridin-5-one;
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3a- (4- Chloro-phenyl)-3-(1,3,5-trinmethyl-1H pyrazol e-4-c
arbonyl)-1, 2, 3,3a-tetrahydro3, 5, 8a-tri aza-cycl opent a[ a]
i nden- 8- one; 1278

3a- (4- Chl or o- phenyl) - 3- ( 2- net hyl- 5- phenyl - f ur an- 3- car bo
nyl)-1, 2, 3, 3a-tetrahydro-3,5,8a- 5

triaza-cycl opent a[ a] i nden- 8- one;

ol grHpmen) 3B Sare Serihl o, 5 Bapirars By eRehont o]

ki E‘ﬁ@ @
d% o aﬁﬁgr%l-e%ﬁgnyl) 342- (4-f 1 uoro- phenoxy) - pyri di ne- 3-

ias(ﬁkﬁthyllﬁthenyla Bprdaiongt- 1,2 ¥y e8alyd8a315, 8 arazc yydl oppand] alimlen-8-
i nden- 8-one; 10

%’ﬁ' (4- Chl or o- phenyl) - 3- ( 2- et hyl sul fanyl - pyri di ne-3-carb

ﬁfmldhlérozpli’en?@ L @lFiae - S BorR R AL BRI @B Afaki-nd

en- 8- on
cyalopﬂnt@aﬂlud@&ﬁemyl) 3- (2- met hyl sul f anyl - pyri di ne- 3-car

3%9(:14%%1)1'81%%;)211‘::%3/6?31 {66 éhrl(?rr(])y dr %1ﬂe53 %z‘?rb})rrl)lrl?% 3-303/69{6?1%&{/]&18 -[S?igia{]-tri aza-

c&a}obém@a jindé@r-phaayl) - 342- pent yl sul fanyl - pyri di ne-3-carb
582 1, 2,3, 3a- tetrahydro 3,5,8a- 15
(|¥1 lﬂor@y]ghe@ﬁ]éﬁt—@[-g]l@rﬁdgwdgzmﬁé carbonyl)-1,2,3,3a-tetrahydro-3,5,8a-

té@za(‘% g%l g{a%]%lagl?e]&n 3- (2- phenyl sul fanyl - pyri di ne- 3-car

trahydr 03,5, 8a-triaza-cyclopenta[a]in
3de@-Broaephenyl)-3-(6-fluoro-pyridine-3-carbonyl)-1,2,3,3a-tetrahydro-3,5,8a-triaza-
3a- (4- Chloro henyl) - 3- ( 2- propylsulfanyl pyridine-3-car
°é’6¥99i‘)taf ipdep- g’&“?set rahydro-3,5, 8atri aza-cycl openta[a]in

HA8B-BolPe heﬁ 3 idine-3- ;
e(q 0Chle%r 09%heg'1y 1lfom pem lﬂet 0 ?F%nlﬁl} }ar%i;I% t)?trrlah dro 3 Sa friaza

qyblopyrﬂta[aln&gnss -Bae;t et rahydro 3,5,8atriaza-cycl opent al a] |

d 8- : - .
SRSl ety i bt ) i
cyglogeﬁg{ahgag@g%ggo ,5,8a-triazacycl opent a[ a] i nden- 8- on

9@8(460111101’“ Idre@ybﬁefﬁyﬂl)ore-mdpi@eaﬂerGW} il 3i3h-Btrebydyony 1) -

il 2 R SPTnadRs- Bk
9‘& Tﬁbﬂﬁ@mﬁﬁntﬁg@ﬂu&ogﬁhﬂﬁféﬂ}a@@n}ﬁﬂ1 ol sy-Rubhanyl) - 1,

3a-tetra tri azacyclopent aral i nden- 8- one
1m1dazo[1 21 5]pyrr010[3 4- b]pyndln-S one;

S PR A s RO B S £0 Bve

c@ﬂloﬁemﬁ[a]ln@éih 8-one;
% - (4- Cnhl or o- phenyl - 8- ox0- 1, tetrahydro-3,5,8
34:( rEflean@pxll)ép@nﬂla{rajbﬁwﬂﬂeiexy éa?r%%%rmahwﬁr?e%am@a-

c@gl'oget{{?[taﬂﬂtllengﬁbﬁé,
3a-(4-Ethyl-phenyl)-3-[2-(4-methoxy-phenyl}-acetyl]-5-oxy-1,2,3,3a-tetrahydro-3,5,8a-
triaza-cyclopenta[a]inden-8-one;
3a-(4-Ethyl-phenyl)-5-oxy-3-propionyl-1,2,3,3a-tetrahydro-3,5,8a-triaza-
cyclopenta[a)inden-8-one;
3a-(4-Ethyl-phenyl)-3-(6-fluoro-pyridine-3-carbonyl)-1,2,3,3a-tetrahydro-3,5,8a-triaza-
cyclopenta[a]inden-8-one,
3a-(4-Chloro-phenyl)-3-(6-phenoxy-pyridine-3-carbonyl)-1,2,3,3a-tetrahydro-3,5,8a-

triaza-cyclopentalajinden-8-one;
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3a- (4- Chl oro- phenyl) - 3- ( 5- hex- 1-ynyl - pyri di ne- 3- car bony
1)-1, 2, 3,3a-tetrahydro-3, 5, 8atri aza-cycl opent a[ a] i nden-
8-one; 127E 127C

3a- (4- Chl or o- phenyl) - 3- (5-t hi ophen-2-yl - pyridi ne-3-carb
onyl)-1, 2, 3, 3a-tetrahydro-3, 5, 8atri aza-cycl openta[a]ind
en- 8- one;

3a- (4- Chl oro- phenyl)-346-(2,2, 2-trifl uoro-ethoxy)-pyrid
Jar{d-Ghlerer sy 13- thiophgi2-yd-thiazole-4-carbonyl)-1,2,3,3a-tetrahydro-3,5,8a-

efr r.O- 3, int riaza- cycl opent al a] i nden- 8- one;
t@%"(%@’ﬁo?@%ﬁg@l “3[ 3-met hy1-5- (4-methyl -[ 1, 2, 3] thi a
3di@atileorphkhyl) Seiday, 67 aetfahydro-benzo[ ¢]thiophene-1-carbonyl)-1,2,3,3a-
carbaqgnyl -1, 2, 3,3a-tetrahydro-3,5, 8a-tri aza-cycl opent af
tgt}‘thyg%i Bgrigaza-cyclopentafa]inden-8-one;

3 5 : - - f -3 .
AU S o D b
ayelopdaalinden-8-one;

3a- (4- Chl - 1)-3-(f - 2- 1H-1,2, 3, 3a-tet
shnir s Shegub it P Phdentaais deitind:
c,%@l‘oﬁéﬁt%jiﬁ&é}r.gﬂaﬁayl) -3-(furan-3-carbonyl)-1,2, 3, 3a-tetr

ahydr o- 3,5, 8a-tri‘azacycl opent a[ a] i nden- 8- one;

334 (Gl alotphreoypi3e@ynyridse-f 4/l Shidiate# ok bonyh aln2,2 e detbabnygo) 3,5,8a-

1. 2,3 3a-tetrahydgo-3,5,8a-triaza- 15

B S E R PSR B e,

R4l SRLsHcay D ey thdt-{sox RBRNY L &byl ;2 18 @fbn%hf&b@?ﬂ}la-triaza-

1)-1, 2, 3,3a-tetrahydro- 3,5, 8atri aza- cyci opent a[ a] i nden-
cgclgpentalalinden-8-one;

3;&5(%1%1&r%’—ﬁ%?lé%é@?@?éﬂ)ﬁ%&%%}%iﬁﬁie%@cgh5§§lf—?,5¥3?§agfeﬁra]§y(§0—

ri-aza-cyc
arbatighleyBopaitildlindatr&ond- sul foni ¢ aci d di net hyl ani de;

20
334+ Chlemr By et yrimed (A1-thenal 53 singzole-S-agonyD-1138.3a-
t&)‘efhg:éfu-ﬁs%a&ﬁﬁ%@ﬁ)ég]pb&m?ﬂg’hdggg%@hydr 0-3,5,8a-triaza-c

ycl opent’al a] | nden- 8-one,

3244{Ch] Gol ireny Piie(Syrh thgh-P-1ri {ldorneiethyicfurpind ryionShnie?, Ayh- 1

H pyr.azol e- 4- car bonyl ] - _ _.
tatzf%ér,%fxﬁ?&rt’fla%?y%goymgl@[aéaﬂw%a cycl opent a[ a] i nden- 8-
3a08-Chloro-phenyl)-3-(4-meth 1-&1 2,3]thiadiazole-5-carbonyl)-1,2,3,3a-tetrahydro-
3a- (4- Chl'or o- phenyl) - 3-(2,'5-di net hy1- 2H pyrazol e- 3-carb
3eh§ajriaza2ydopenta[elinddmy@ione; 25

33 (g1Cc’i‘le}(_)rto[Ii)hae%ija/l_)gy&'—nqgt%?ff-i[pﬁ]erilng?-ﬂE ]E,;i,g PRazol e-4-carbonyl)-1,2,3,3a-
tetrahydro-3,5,8a-triaza-cyclopenta[ajinden-8-one;
3a-(4-Chloro-phenyl)-3-(5-phenyl-thiophene-2-carbonyl)-1,2,3,3a-tetrahydro-3,5,8a-triaza-
cyclopenta]a]inden-8-one;

3a-(4-Chloro-phenyl)-3-(4-phenyl-| 1,2,3]thiadiazole-5-carbonyl)-1,2,3,3a-tetrahydro-
3,5,8a-triaza-cyclopentala]inden-8-one;
3a-(4-Chloro-phenyl)-3-[1-(4-fluoro-phenyl)-5-methyl-1H-pyrazole-4-carbonyl|-1,2,3,3a-
tetrahydro-3,5,8a-triaza-cyclopenta[ajinden-8-one;
3a-(4-Chloro-phenyl)-3-(2-phenyl-thiazole-4-carbonyl)-1,2,3,3a~tetrahydro-3,5,8a-triaza-
cyclopenta[ajinden-8-one;
3a-(4-Chloro-phenyl)-3-(3,5-dimethyl-isoxazole-4-carbonyl)-1,2,3,3a-tetrahydro-3,5,8a-

triaza-cyclopental a]inden-8-one;
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3a- (4- Chl oro- phenyl) - 3- (1, 5-di net hyl - 1H pyrazol e-3-carb
onyl)-1, 2, 3,3a-tetrahydro3, 5, 8a-tri aza-cycl openta[a]ind
en- 8- one; 127D
3a- (4- Chl or o- phenyl) - 3-(2-ethyl-5-net hyl-2H pyrazol e- 3-
carbonyl)-1, 2, 3, 3a-tetrahydro3, 5, 8a-triaza-cycl opental a
]inden 8-one; 30

(4- Chl aor o- phenyl henyl- 2H pyrazol e- 3- car bonyl
%a (f Ghlgrosphenyh) r%ﬂy%% @e@ygbﬁrl?ya@z?é?lecﬂr@ﬁ@ﬁﬁﬂﬂé[zaﬂ ?Jmﬁ@‘@ﬁsdro-
39@ zr_mza- Cloperﬁ L‘“S‘e"‘g 1 phenyl 5- propyl - 1H pyrazol e- 4
Mér@dngolphehyla B(LBmethgt-6-phyiy]l dBrab; Bearbonyde b2 Syd-weratntdag-3,5,8a-
a indegq—pg- 0[1?3; 127F
tgazacCyclonenta|plindenySianehy 1 - 21 pyr azol e- 3- car bony1) - 3a- ( 4-
3:@?; @hlﬁgtggﬂeé]bg}) -Byrlind8 RhARAYI32:(3-RIBE phédyRy: B2 Byl @REhydro-

[

35, SaﬂrirBfZ@WClﬂp@lt@[ﬂthdny&-OQH pyr azol e- 3- car bony1) - 3

PatnprataP R e Ptk ydrdipa- st b da-teahydro.

ﬁﬁﬁé—trﬁfz@@clap&ﬁﬂﬁ]lm@enﬂﬁbﬁyl 2H pyrazol e- 3- carbony1) - 3
a- (4-chl or o- phen

%t@t@@ﬁspdﬁf@nsl)é éaethylsdf@lybpm@p@ﬁtca[‘tmnb/})dlem Badefeahy@ro-3,5,8a-
tﬁaéad' %)P%tgﬁlfﬁﬁyé)on% (5-nmethyl-1-o-tol yl- 1H pyrazol e-4

-caroon

ﬁ-(uatmmylﬂreﬁﬁl)s -@ambthiyRaRad) plytipipetiaaboryld ;3808 ahyik-
3a5 Partregpsyelopeidlplinde-§-50¢ret hy 1- 1- pheny1- 1H pyr azol e- 4-

ﬁgﬁg@alﬁ%’r}l)-pa X Ia@lg 1132 O@e@ﬁ&?ﬁ?ﬁ%ﬁ?ﬂm@ carbongl) 1,2,3,3a-tetrahydro-3,5,8a-

tﬂaz(a403ﬂdpen13fa@1hdety$)on3 (t hi ophene 3-carbonyl)-1, 2, 3 3
t et rahydr o- elo nt.a i nden-8-0

38 (@leﬁ%ﬁ%ﬂﬁﬁeﬁ%ﬂ)ﬂs spkia £3- %é‘%%wyh% 3P ageinydro-
3@85 ?r'ib)égfc clépéxtﬁa]lﬁ&éna@%ne 15 CVC' openta[ a] i nden- 8- one;
3”a- (4- Chl or o- phenyl )-3 -(thieno [3
3aﬂ‘i@hlmomm32(28mpjdﬁqlfa)nyﬂ:pm$n83a:-aﬂEmUéHyZiBﬁaSetrahydro—B,5,8a-
t.ri azas oV H agni nden- 8- one;
triaza-¢yclop ntat)aﬁ)m en- €;
3a-(4-Chloro-phenyl)-3-(2-p-tolylsulfanyl-pyridine-3-carbonyl)-1,2,3,3a-tetrahydro-3,5,8a-
triaza-cyclopenta[a]inden-8-one;
3a-(4-Chloro-phenyl)-3-(2-chloro-pyridine-3-carbonyl)-1,2,3,3a-tetrahydro-3,5,8a-triaza-
cyclopenta[a]inden-8-one;
3a-(4-Chloro-phenyl)-3-(2-phenoxy-pyridine-3-carbonyl)-1,2,3,3a-tetrahydro-3,5,8a-
triaza-cyclopenta[a]inden-8-one;
3-(5-Bromo-pyridine-3-carbonyl)-3a-(4-chloro-phenyl)-1,2,3,3a-tetrahydro-3,5,8a-triaza-
cyclopentalajinden-8-one;
3a-(4-Chloro-phenyl)-3-(5-phenylethynyl-pyridine-3-carbonyl)-1,2,3,3a-tetrahydro-3,5,8a-
triaza-cyclopenta[a]inden-8-one;
3-[3a-(4-Chloro-phenyl)-8-oxo0-1,2,3a,8-tetrahydro-3,5,8a-triaza-cyclopentaaJindene-3-
carbonyl]-isonicotinic acid methyl ester;
3a-(4-Chloro-phenyl)-3-(5-hex-1-ynyl-pyridine-3-carbonyl)-1,2,3,3a-tetrahydro-3,5,8a-

triaza-cyclopenta[a]inden-8-one;
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3 a- (4-Chl oro-phenyl)-3

-(5-pyridin-2-yl-thi ophene-2-carbonyl)-1,2,3,3
a-tetrahydro-3, 5, 8atri aza- cydRdBent a[ a] i nden- 8- one; 20

3 a-(4-Chl oro-phenyl)-3

-(5-nitro-thi ophene-3-carbonyl)-1, 2, 3,3 a-tetrahydro-3
,5,8a-triazacycl openta a] i nden-8-one; 3

a- (4- Chl or o- phenyl)-3-(5-nitro-benzo[ b]thi ophene-2-carb
3&ﬁ§41§- 9{021315%95é—&&m@mﬂo@ﬁ}ﬂs‘&e&%@w& bﬁép‘emiegplmdro-li%-

tHRELO By RAG a)i -8-one;
3-( S?YChII%r ogﬂl-nr‘%grtl ﬁo())?)?’- t hi ophene- 3- car bonyl ) -3
F-(@4CTdhtoeplengh Sald-(2:212 2 By@o stheaty)-ainydine3-@monyl]-1,2,3,3a-

3 I - | i ' - 8- X

tgf-r%@'- %)r'g’nréltfafztﬁﬁc '1%’ %gt-azé%ﬁ%%}l%a??z- chl or o- pheny1) -1
3;1_2(’43(:1%@1'6-151{&@1)ésd[30m3‘ﬁh§l—§f(41nﬁétﬁﬁﬁ{@ Yol [aRad A1 8lyINReR:ABreon
cartomy Brlohd 3a-tefesbidsoy3 .6 Sadpmanescbpeatafpdinga)-8 3mey 4- chl or o
3@%@321%(1%208%]11&%3;@6,3&1§-8§n5§ﬁ}i%9a%’-§-b§rﬁbﬁ§d-?ﬁ%’,féft%{r%’ﬁ’fd%ggfé a-triaza-

Raropéntelaljiadargbaay 1) - 3- (5- met hanesul f onyl - t hi ophene-2-c¢
arbonyl)-1, 2, 3,3a-tetrahydro3, 5, 8a-tri aza-eyel opent a[ a]
Jariddrblgtogphen B3 (furagy)- éorpﬁ)ahgl@iagtetrahydros,5,8a—triaza—

b (2 othiazol -4-yl)-thiophene-2-carbonyl]-1,2,3
cyéﬁg%ﬁ%@h@%{%%gés 8a-triaza-cycl openta[a] inden-8-one;
3kAAEhloro-phenyl)-3-(furan-3-carbonyl)-1,2,3,3a-tetrahydro-3,5,8a-triaza-

3a- (4- Chl.or o- pheny1l) - 3- (4- met hoxy- t hi ophene- 3- car bony1l)
cyglopenfalalinden3-9A5:dr 0- 3, 5, 8at ri aza- cycl opent a[ a] i nden- 8-

0@ Chloro-phenyl)-3-(4,5-dimethyl-furan-2- - - - -triaza-
Sg-@' (4- (C):Ir%)l %regyghegill) l-r%ei 12% c'ﬁalnor (C)E}r%) %?y(%)p %’gi?é%aZt-egg}%dcg%; ,Sa-triaza
ckelRp&ntaiinddrSoyer o- 3, 5, 8a-tri aza- 5

cygl qpent g a] i nden- 8- one;

R e ateaS oy furem Sawamed 2.2 3P wistgrhydeagsh. e
thidzLCEcRIpenB 8 dn-8 ond; 3. 3at etrahydro-3, 5, 8a-tri aza-cycl

o%int a(%nz;\] i ndén- 8- one; _
‘Besa((4-Whpormepiigiyddo- B2 (32 Srtetrhiyidre-BiSebrelriezat cpdomatay dljndene-3-
oyt - hEh RRYET-9-19ni el iR KGR et @l al | nden-8-on

R4 BoREReh I Qpﬂle(ﬂeclﬂ’otﬁ%ihlé@ﬂy-@m&ﬁfd(Hﬁ%&bl&_‘-ﬁhﬁﬁbﬁ?l]—lgﬁ,3a—
, 2, 3,3a-tetrahydro- 3,5, 8a-triazacycl opent a[ a] i nden- 8-0on
tetrahydro-3,5,8a-triaza-cyclopenta[a]inden-8-one;

3a-(4-Chloro-phenyl)-3-[ 1-(4-methoxy-phenyl)-5-methyl-1H-pyrazole-4-carbonyl]-
1,2,3,3a-tetrahydro-3,5,8a-triaza-cyclopenta[a]inden-8-one;
3a-(4-Chloro-phenyl)-3-(2,5-dimethyl-2H-pyrazole-3-carbonyl)-1,2,3,3a-tetrahydro-
3,5,8a-triaza-cyclopenta[a]inden-8-one;
3a-(4-Chloro-phenyl)-3-(1,5-dimethyl-1H-pyrazole-3-carbonyl)-1,2,3,3a-tetrahydro-
3,5,8a-triaza-cyclopenta[a]inden-8-one;
3a-(4-Chloro-phenyl)-3-(2-ethyl-5-methyl-2H-pyrazole-3-carbonyl)-1,2,3, 3a-tetrahydro-
3.5,8a-tnaza-cyclopenta[alinden-8-one;
3a-(4-Chloro-phenyl)-3-(2-phenyl-2H-pyrazole-3-carbonyl)-1,2,3,3a-tetrahydro-3,5,8a-
triaza-cyclopentala]inden-8-one;
3a-(4-Chloro-phenyl)-3-(1-phenyl-5-propyl-1H-pyrazole-4-carbonyl)-1,2,3,3a-tetrahydro-

3,5,8a-triaza-cyclopentafa]inden-8-one;
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3-([ 2, 2] Bi thi ophenyl-5-carbonyl)-3a-(4-chl oro-phenyl)-1
,2,3,3a-tetrahydro-3,5,8a-triazacycl opent a[ a] i nden- 8- on
e 127F

3-(Benzo[ b] t hi ophene- 2- car bonyl) - 3a- (4- chl or o- phenyl) -1
,2,3,3a-tetrahydro-3,5,8a-triaza- 15

cycl opent a[ a] i nden- 8- one;

3a- (4- Chl oro- phenyl) - 3- (i soxazol e-5-car bonyl)-1, 2, 3, 3a-
3-6t-reathBatyb2 anahd 2 H-piazeleyie taspemt ab a(4-eldere-theorie-1,2,3,3a-
3a-.( 4- Chl.qr o-.phen - 3- ( 3- et hgxy-t hi ophene- 2- car bonyl) -
ti&%yéf%’-sg&tpgﬁay@?ci‘)-’p?,n?i%gﬁterrl"%é *§eycl opent a a] i nden- 8- o
3e1-BZdho-2,5-dimethyl-2H-pyrazole-3-carbonyl)-3a-(4-chloro-phenyl)-1,2,3,3a-
3- (3-Chl or o- 4- net hyl -t hi ophene- 2- car bonyl) - 3a- (4-chloro
telspidyar$ S8adrigzaaydlenentaalndss-850®4a- t r i aza- cycl opent a[ aj

e B e PO Sy 2 -nypencle-osrbomlh st <hlororphesl)- 2. 3a
tarrkgqrdy%B;Sjsa&ﬁazﬁayd@ieha[aﬂﬁfdeﬁh%oﬁa-t ri aza-cycl opent a[ aj
i nden- 8- one;
Be(ablore-panybod-brestnd-1 e-tokd: 1H-pyragols-4r @rboigh.¢-38 ageigahydro-
s tgé_i MI&X&E&RQ@@B&J-SBH@”‘B' 3- 25 carbonyl]-nicotinic
aci d nmet hyl éster; ’
Ba(4( QhlGH-plramy P e (By e th3i-( Ghehyleltd-ppyazoldt AearBorgdy haly3k) tettahydro-
365,3%ﬁ%‘é&%&%@%gfgﬁhﬁéés.%%é;t ri azacycl opent al a] i nden- 8- on

| £ b i e
i O e v A S i A P
QpEpeeipk]indereB-0Beone;

30
_ _ Chl _ A .y 2y 1, )
e b DI - RO B o
‘%@kﬁ)éﬂtqﬂ]i@ﬂéh-@fbﬂew )-3-([1,2,3]thiadi azol e- 4- car bony1) -
, 2,3, 3a-tetrahydro-3,5,8a-triazacyc| opent a%a} i nden-8-0
3ﬂeﬁ4"011121ﬂ=913@-}’@4¥@h13@¢[é%)hlélwypi)ﬁ@-}carbonyl)-l,2, ,3a-tetrahydro-3,5,8a-

PP R0 Vel opent i a] i nden-8- one; 3
Far-(4cklbteplengyenyslpyrdin 4- yiehivpherd-Pyadanyl)-2;2y1, 3 4-ftraliadre-3,5,8a-
trinzacyclopenal alitideh3-one;
3a-(4-Chloro-phenyl)-3-(5-nitro-thiophene-3-carbonyl)-1,2,3,3a-tetrahydro-3,5,8a-triaza-
cyclopentalalinden-8-one;
3a-(4-Chloro-phenyl)-3-(5-nitro-benzo[b]thiophene-2-carbonyl)-1,2,3,3a-tetrahydro-
3,5,8a-triaza-cyclopenta[a]inden-8-one;
3-(5-Chloro-4-methoxy-thiophene-3-carbonyl)-3a-(4-chloro-phenyl)-1,2,3,3a-tetrahydro-
3,5,8a-triaza-cyclopentaa]inden-8-one;
3-(5-Bromo-thiophene-2-carbonyl)-3a-(4-chloro-phenyl)-1,2,3,3a-tetrahydro-3,5,8a-triaza-
cyclopenta[a]inden-8-one;
3-(5-Bromo-4-methoxy-thiophene-3-carbonyl)-3a-(4-chloro-phenyl)-1,2,3,3a-tetrahydro-
3,5,8a-triaza-cyclopentafajinden-8-one;
3a-(4-Chloro-phenyl)-3-(5-methanesulfonyl-thiophene-2-carbonyl})-1,2,3,3a-tetrahydro-
3,5,8a-triaza-cyclopentala]inden-8-one;
3a-(4-Chloro-phenyl)-3-[5-(2-methyl-thiazol-4-yl)-thiophene-2-carbonyl]-1,2,3,3a-
tetrahydro-3,5,8a-triaza-cyclopentafa]inden-8-one;
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5 tetrahydro- 3,5, 8a-triaza-cycl opent a[ a] i nden- 8- one;

3- (Benzof ur an- 2- car bonyl) - 3a- é4 ehl or o- phenyl)-1, 2, 3, 3a
-tetrahydro- 3,5, 8a-triazacycllép€nt a[ a] i nden- 8- one;
3-(Benzo[ c]i soxazol e- 3-car bonyl) - 3a- (4-chl or o- phenyl) -1
,2,3,3a-tetrahydro-3,5,8a-triazacycl opent a[ a] i nden- 8- on
e; 10 3 a-(4-Chl oro-phenyl)-3

dic Ior -' othlazole 3- car_bon

T &ﬂafwgl? metoxy hiephangfeshr %&r@ haér?aste%ﬂ@fdr%lif%a

ﬁaﬁﬁcﬁdﬂ%ﬁ%{@ﬁﬁ@ﬂ@oéﬁ (4- net hoxy- phenyl) - oxazol e- 4-ca

rbon
- (t4e€1n1atwplh®l31)53 Gachlpioathapbywet dpembafia] i2i2n tdabpdo3,5,8a-triaza-

SefopernleBolafaE. 3 5 6 ariea 15 o

TYEL Y ched-dafb -
?}gg&r ?%iﬁé@%%r]ggﬁ?gdl} agol e- 5%%%%%&%@6%% 1,233

taﬁﬁléfiﬂa lagp-cwlenentat 4lidan-Syaricopent a[ a] i nden- 8- one;

ﬁ"%“'“&ﬁi“"?““ﬁﬁéﬁ&%Te@X5ﬂ%%F°%%4ﬁ8€?§“$%'ér?yii’a‘@&%}é%ﬁ 5 g traca-

@@kbemyﬁyn&mﬂs%nsa tetrahydro3, 5,8a-triaza-cycl opentala

d
L Hrcon Shoptishe dyeaytiony - Tcshl o citisnsi &3, astskabplre- 5, 8- riaza
(§%R@E¥%¢;é9%§§gﬁga triaza-cycl opentaralinden-8-one; 3

3&([24 1Bithpbempiényathondl - {al(4~chddrioyphedyl)-1,2,3,3a-tetrahydro-3,5,8a-triaza-
qu geth y1l- 1H pyrazol e- 4- carbonyl) 1,2,3,3
P&H ngen3d®n8a_t ri aza- cycl opent a[ a] i nden- 8- one;

3?‘{5]_‘: 120 ony(%h&ﬁ@@%&}oogylgégg?trcgm %hﬁwy bR raljiﬁl'ré’légl & -triaza-

&chpeaafalindeas-enel opent a[ a] i nden- 8- one; 3

3%((% ({E%ﬂoél?e ﬂ?%ﬁﬁx&zq}e éa(f‘aﬁwpfl %323a§et§ahydro -3,5,8a-triaza-

k@hﬁquga@rgﬂﬁeSa triazacycl opent a[ a] i nden- 8-one; 3
or o- pheny1) - 3

33((4 @Jﬁpfwlphemft)ﬁ (ﬁaﬁbﬂxyzth}ﬂbphem—azc@tt@nsl)dal Baayétyahyd®-3 5 3a-triaza-
Opm%h%%ngmlgtha triaza-cycl openta[a] inden-8-one;

3-(3-Chloro-4-methyl-thiophene-2-carbonyl)-3a-(4-chloro-phenyl)-1,2,3,3a-tetrahydro-
3,5,8a-triaza-cyclopenta[a]inden-8-one;
3a-(4-Chloro-phenyl)-3-(3-methyl-5-phenyl-isoxazole-4-carbonyl)-1,2,3,3a-tetrahydro-
3,5,8a-triaza-cyclopenta[a]inden-8-one;
6-[3a-(4-Chloro-phenyl)-8-oxo0-1,2,3a,8-tetrahydro-3,5,8a-triaza-cyclopenta[a]indene-3-
carbonyl]-nicotinic acid methyl ester;
3a-(4-Chloro-phenyl)-3-(6-chloro-pyridine-2-carbonyl)-1,2,3,3a-tetrahydro-3,5,8a-triaza-
cyclopenta[a]inden-8-one;
3-(5-Chloro-2-methylsulfanyl-pyrimidine-4-carbonyl)-3a-(4-chloro-phenyl)-1,2,3,3a-
tetrahydro-3,5,8a-triaza-cyclopentafa]inden-8-one;
3a-(4-Chloro-phenyl)-3-(pyridine-2-carbonyl)-1,2,3,3a-tetrahydro-3,5,8a-triaza-
cyclopentaa]inden-8-one;
3a-(4-Chloro-phenyl)-3-([1,2,3]thiadiazole-4-carbonyl)-1,2,3,3a-tetrahydro-3,5,8a-triaza-

cyclopenta[a]inden-8-one;
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a- (4- Chl or o- pheny1) - 342- (4- chl or o- phenyl) -t hi azol e- 4-ca
rbonyl]-1,2,3,3 a-tetrahydro32®l8a-tri aza-cycl opent a[ aj
i nden- 8-one; 3

a- (4- Chl or o- pheny1l) - 3- ( 3- phenyl -i soxazol e- 5- car bony0- 1,
2,3,3

a-tetrahydro- 3,5, 8a- trlaza?gflopenta[a]lnden 8-0

3pAACldorp- Ielzﬁnmaf%(i’opmwﬂl azqlg-Argarhppyl)ol %,§r3|adﬁtﬁafsfdr0 -3,5,8a-
I 1)-1,2,3 ,3 a-tetrahydro3,5,8
mx%a'éﬁ %%8 ﬁ%]%déﬁtsa%g{ |) nden- 8- one: d
3& (@Ilﬂhiooplcen§})ti3sgpm@myl Qtﬂyrﬁﬁﬁlzeﬁxﬂhleﬁﬂbﬁrmﬂaonﬁl)-l,2,3,3a—
4- chl or o- pheny a- tetrahydro- 5 3,5,8
tglr Yﬂgzéﬁe%féna%%w%qp&pr% BReBSe 3

Eﬁeﬁzmkeﬁlr 9o %Q%(ﬁ)fﬁ.%? ](_:Lg) g?%l%}?ﬂg)zﬁ ,3,3a-tetra dro P]5 Ba-triaza-

4-nitro-phen -car
depentafd]iad¢re8oabydro-3 , 5, 8

%Eé%%ﬁ%&%%g]%%ﬁ—%& 3 l)i-glg-?ﬂ(_:l?lbr%r-]ﬁiengl)-l 2,3,3a-tetrahydro-3,5,8a-triaza-
g&%p&ﬁa Lhhgxy-opbeny! ) - thi azol e- 4-carbonyl]-1, 2,3, 3

tetra dr03 5,8 a-triaza-eyel openta[a]inden-8-one; 10
B (d-(@lﬂo@hp}mngl)gﬂiéhyﬂ)ci@ro -isothiazole-3-carbonyl)-1,2,3,3a- tetrahydr0-3,5,8a-

I-thlazole 5-earbonyl)-1, 2, 3,3
th{ae?}fcilq%apﬁaang BONE: ¢ ri aza- cycl opent a[ a] i nden- 8- one:
(Clﬂo@#l%z_)mjﬁﬂﬁwlﬁmﬁloxy-phenyl) -oxazole-4-carbonyl]-1,2,3,3a-tetrahydro-
pyrazol e carbonyl)-1,2,3 ,3

gﬁ@ﬁm%ﬁyﬂ@bp®ﬁ5k$ndWP&@aeeyelopenta[a]|nden 8-one 3

fa- é(zll(l) |01|*0c-)r Oengﬁg’agﬁlfnlil(e%fﬁg é;%&eejpl %b? gﬂ?gﬁlg aﬂeéraqusro 83 5,8a-triaza-
@mk@bﬂﬂ@ﬁﬁﬁ@L@@ﬂﬂta[a]lnden 8- one;

3a-(4-Chloro-phenyl)-3-(4-isopropyl-[ 1,2,3]thiadiazole-5-carbonyl)-1,2,3,3a-tetrahydro-
3,5,8a-triaza-cyclopenta[a]inden-8-one;
3a-(4-Chloro-phenyl)-3-[3-(4-methoxy-phenyl)-isoxazole-5-carbonyl]-1,2,3,3a-tetrahydro-
3,5,8a-triaza-cyclopenta[a]inden-8-one;
3a-(4-Chloro-phenyl)-3-[3-(4-chloro-phenyl)-isoxazole-5-carbonyl]-1,2,3,3a-tetrahydro-
3,5.8a-triaza-cyclopentalajinden-8-one;
3a-(4-Chloro-phenyl)-3-(1-methyl-3-trifluoromethyl-1H-pyrazole-4-carbonyl)-1,2,3,3a-
tetrahydro-3,5,8a-triaza-cyclopentala]inden-8-one;
3a-(4-Chloro-pheny!)-3-(4-methyl-2-pyridin-2-yl-thiazole-5-carbonyl)-1,2,3,3a-tetrahydro-
3,5,8a-triaza-cyclopenta[a]inden-8-one;
3a-(4-Chloro-phenyl)-3-(2-p-tolyl-thiazole-4-carbonyl)-1,2,3,3a-tetrahydro-3,5,8a-triaza-
cyclopenta[a]inden-8-one;
3a-(4-Chloro-phenyl)-3-(4-methyl-2-thiophen-2-yl-thiazole-5-carbonyl)-1,2,3,3a-
tetrahydro-3,5,8a-triaza-cyclopenta[a]inden-8-one;
3a-(4-Chloro-phenyl)-3-[2-(4-chloro-phenyl)-thiazole-4-carbonyl]-1,2,3,3a-tetrahydro-
3,5,8a-triaza-cyclopenta[a]inden-8-one;
3a-(4-Chloro-phenyl)-3-(3-phenyl-isoxazole-5-carbonyl)-1,2,3,3a-tetrahydro-3,5,8a-triaza-

cyclopenta[a]inden-8-one;
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3 a- (4-Chl oro-phenyl)-3

-(6-fl uoro-pyridine- 3- earbonyl) 5-oxy-1,2,3 ,3
a-tetrahydro-3,5,8 atriaza-cy@’bpent a[ a] i nden- 8-one; 3
a- (4- Chl oro- phenyl1)-3 -(pyrimdi ne-5-earbonyl)-1,2,3,3
a-tetrahydro- 3,5, 8a-triazacycl opent a[ a] i nden- 8-one; 20

3
a- §4 Chl oro-p heng y-342- é} oxy- pyri di n- ¥2?
3OO BNSBIN BT 41m2th:gl %Paﬂétnr Ky thidgols->-sagonyl)-1,2.3, 3a—tetrahydro-

#ggéhgﬁﬁo?MgéﬂRﬁykﬁﬁ%J ?Zgoﬁeozeca?bonyl) 1,2,3,3

3a@t @bloah§ dsoprdy] BhiSzvle- |4+mﬂﬂmyl)+3(a§(érchhira}phm5dbm 28, fretrahydro-

3 . .
3 By AR SV HOPFH R eR-3-20% et hyl - f ur azan- 3- carbony1) -1, 2

3’a3(4*@11§rotlﬂkﬁ?1 33d[r50m3thy§1 %4%1&6 bB&RBOI H-[1,2,4]triazole-3-carbonyl]-
eyel openta| a] i nden- 8-

1a2, Ma@ttabmmphéﬁyIx)lazarqyslqpsmbuﬂmﬂen-g@mazo| e- 3- ear bony1)
3_3%3—2(?,}5%%3?[}3 elé_r %Yar et%bgy-ls)hgnt @30 RYE lcsg en ]aﬁ 3 13, 3a-tetrahydro-

25 ubhoyaopbrguEId {Bné:s opr opy1-2 phenyl - 21+ pyrazol e
- 3- ear bon 3 atetrahydro-3 ,5,

3g-(tGhotg- W@V%eﬁ‘it@?@}d b g-thigegle éfpaﬂ?onyl) 1,2,3,3a-tetrahydro-
%gé “§E§%§§'§m§%¥f&ﬂéhégnfuran 2-yl -i soxazol e- 3- ear bony

3,a5(48?1116ﬂ0é‘1ﬂ&n91y43L(691ﬁ6ﬂh§I aHiReents3-eabongd)-1,2,3,3a-tetrahydro-3,5,8a-
a- (4- ChloroBBhenyl) 3-(4,5,6, 7-tetrahydro- benzo
tP@?ﬂ§@k@§@@ ndehftwey1)- 1,2, 3 ,3 atetrahydro-3 ,5,8

i e e P LR

:xh&mﬁk&&&y@pﬁmﬁﬂﬂhﬁdmﬂ&ydt03 5,8a-triaza- cyclopenta[a]i

3G Eiéﬁ%?lﬁ?&lf%ﬁe@yﬂ‘)‘meﬁﬂéw%P%P@ly&ﬁg-ﬁgml@,g,aa-geztahgdrg_a,5,8a—
tﬁﬁab%ﬁw(plentl[ﬁmaelgﬁ -dnt r ahydro- 5

riaza- cycl opent a[ a] i nden- 8- one;
33 4{Chl@GlomreoyHepy tini Gne-5- qhemyl)- | %&aaztdir@})@me&ﬁkﬁartyiaaar
C%Q%péﬁggﬁﬁgg[ghxqro-s,5,8a-triazacyclopenta[a]inden-8-o

SR St s i o
tefredydia-hade- tgawclopenta[a] 1nden—>5/§ one; yclope
3a-(4-Chloro-phenyl)-3-(thiazole-4-carbonyl)-1,2,3,3a-tetrahydro-3,5,8a-triaza-
cyclopenta[a]inden-8-one;

3a-(4-Chloro-phenyl)-3-(4-methyl-furazan-3-carbonyl)-1,2,3 3a-tetrahydro-3,5,8a-triaza-
cyclopenta[a]inden-8-one;
3a-(4-Chloro-phenyl)-3-(5-isobutyl-isoxazole-3-carbonyl)-1,2,3,3a-tetrahydro-3,5,8a-
triaza-cyclopentala]inden-8-one;
3a-(4-Chloro-phenyl)-3-(5-isopropyl-2-phenyl-2H-pyrazole-3-carbonyl)-1,2,3, 3a-
tetrahydro-3,5,8a-triaza-cyclopenta[a]inden-8-one;
3a-(4-Chloro-phenyl)-3-(5-furan-2-yl-isoxazole-3-carbonyl)-1,2,3 3a-tetrahydro-3,5,8a-
triaza-cyclopenta[a]inden-8-one;
3a-(4-Chloro-phenyl)-3-(4,5,6,7-tetrahydro-benzo[ d]isoxazole-3-carbonyl)-1,2,3,3a-

tetrahydro-3,5,8a-triaza-cyclopenta[a]inden-8-one;
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3a- (4- Chl oro- phenyl) - 3-(4-fl uoro-benzyl)-1, 2,3, 3a-tetra
hydr o- 3, 5, 8a-t ri azacycl opent a2d{ i nden- 8- one;

3a- (4- Chl or o- phenyl)-3-furan-2-ylnethyl-1, 2, 3, 3a-tetrah
ydro- 3,5, 8a-tri azacycl opent a[ a] i nden- 8- one;

3-Butyl - 3a- (4-chl oro-phenyl ) -1, 2, 3, 3a-t et rahydro- 3, 5, 8a

3_§ta{ i(%la- cycl opent a[ a] i nden- 8- one, 15

A4 Ghleyo- ey yRrishymyrazel dyyimethyl-duranetarienyd)- h2.3,3a4etradiydro-
15053, s de ki L,Apent a[ a] i nden- 8- one;

%gg?z@aéh%%?l%s% t!éﬂr%@@%?ggg’- 1, 2, 3a, 8-tetrahydro- 3,5, 8a-t

Jai-(dz@hloxpeplepehi3a] Sald-chden ephBnyly-asozaznté-B easoingl]-1,2,3,3a-tetrahydro-

. am de; .
ggg%’%‘?%%cé’aﬂpﬁﬁﬁ[ﬁyﬂq%&&}ﬁ 1, 2, 3a, 8-tetrahydro-3,5, 8a-t

jah(aZ@?l6%9%}%@1)I3a&aﬂﬂeﬂ§§ﬁ8x&me2§lc%69ﬁ)w,|2i,§,3@Fén@lhydm-s,5,8a-triaza-
phenyl ani de;
cIelopantaaiivde-plveiyl ) - 8- oxo- 1, 2, 3a, 8-t et rahydro-3, 5, 8a-t

%{35%%%%%?%%—%ﬁQ&y"i‘—[Zﬂ-%quag(l)’lg:ﬁéargoanryﬁ%t ar—]é4(—)(i:h?0r%$h%nyl)- 1,2,3,3a-
teeaHydrd b5 BaaripheslopeBtapinién 2.63@; 8- t et rahydro- 3, 5, 8a-t

ri aza-cycl opent a{ al i ndene-3- carbothioic acid
39Hérfyh aier phenyBrdd(4eBuoro-benzyl)-1,2,3,3a-tetrahydro-3,5,8a-triaza-

- - -phenyl) - 3- (tol uene-4-sul fonyl)-1,2,3,3a-te
] ?lgﬁérg%h@ﬁ% ggﬁ?’ri azacycl opent a[ a] i nden- 8-one. 66. A
Jah@rCidcedphensl)-3tfuraii2-aimehylt DR, 3t Jneteirilgali e /3 8 aofiiaza-
i nfections_involving viruses of Pneunovi ri nae
yeeretpialpdesdshfssi ng a conpound of formula | according

s BBk B 0hEL 7D BB ARG B 5 cn
3pHdrOid omulicogl)3ypraciieftdinethyt-ar 3, 8a-tetrabh RIFK- 365, 8 a-Aiaza-
SPGB £LIH! 2
3a-(4-Chloro-phenyl)-8-oxe-1,2,3a,8-tetrahydro-3,5,8a-triaza-cyclopenta[alindene-3-
carboxylic acid benzylamide;
3a-(4-Chloro-phenyl)-8-0x0-1,2,3a,8-tetrahydro-3,5,8a-triaza-cyclopenta[ajindene-3-
carboxylic acid phenylamide;
3a-(4-Chloro-phenyl)-8-0x0-1,2,3a,8-tetrahydro-3,5,8a-triaza-cyclopenta[ajindene-3-
carbothioic acid benzylamide;

3a-(4-Chloro-phenyl)-8-0xo0-1,2 3a,8-tetrahydro-3,5,8a-triaza-cyclopenta[a]indene-3-
carbothioic acid phenylamide; and
3a-(4-Chloro-phenyl)-3-(toluene-4-sulfonyl)-1,2,3,3a-tetrahydro-3,5,8a-triaza-

cyclopentala]inden-8-one.

66. A pharmaceutical formulation for the treatment of infections involving viruses of
Preumovirinae sub-family comprising a compound of formula I according to any one of
claims 38 to 65, or a pharmaceutically acceptable salt or derivative thereof; and a
pharmaceutically acceptable carrier.
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HHRL NBRL NB Il N----- \( IN(---"XCNC
----\KN...,....-5-ThK XX or 5 or a salt thereof,
wherein the pyridyl ring is optKonal ly substituted; 10
B-Cis an optionally substituted |inker of the formula
-CH2- (CH2) z-, where z is 1-4; Rl is selected fromCl_12
al kyl, C242 al kenyl, C2_12 al kynyl, -(CH2)C3 7

cycl oal kyl , (CH2) 11(34 7 cycl oal kenyl -(CH2). aryl,

67 G—@COWP@ZH@ ameld | o (CH2). arylC2 12 al kenyl
(CH2) arylC2 12 al kynyl, and -(CH2). heterocyclyl; n
is 0-6; and the alkyl,_al ﬁenyl 15 ﬁl kyhyl , cycl oal kyl ,
cycl oal kenyl, aryl a R ePocycl é IG5 are
optionally substit 0, S and

NR., where R6 is in ently sk from hydr ogen,

| ower al kyl, hydroxy and)! ower al koxy;

or

X

or a salt thereof, wherein
the pyridyl ring is optionally substituted;
B-C is an optionally substituted linker of the formula —-CH,-(CH,),-, where z is 1-4;

R; is selected from Ci.p» alkyl, Cpiz alkenyl, Cy 2 alkynyl, -(CH2),Cs7 cycloalkyl,
-(CH,),Cs.7 cycloalkenyl, -(CHy), aryl, -(CHz), arylCy. 2 alkyl, -(CHz), arylCsy2 alkenyl,
~(CHa), arylCsy, alkynyl, and —(CHz), heterocyclyl; n is 0-6; and the alkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, aryl and heterocyclyl groups are optionally substituted,

X is selected from O, S and NRs where Ry is independently selected from hydrogen, lower
alkyl, hydroxy and lower alkoxy;

with ‘the proviso that when -B-C- is -CH,CH(CH(CHs):)-, R; is not 3-CHs4-
CH;CH;CH,;NHC{O)CH,;O-phenyl-.
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20 with the proviso that when -B-C is

-CH2CH(CH(CH3) 2)-, Rl is not 3 CH3, 4-

CH3CH2CH2NHC( 0) CH20- phenyl - . 12828  68. The compound

according to claim67 or a salt thereof, wherein the

pyridyl ring is optionally substituted with one or nore

@Subs tTheumnipmuhd de@edidg i lchairs él7aatechlf thewof) adterein tNHRyridyl ring is
opticRally Sdbsiatddywith any lor aféte HRbEITEENS indepentantt £ kéledtB® from halo, -

wHyI-NwaoLd]%ampwlam heteRIPSIyR ehedth HIRNAY] IndShdsbedci§8oups are

?Eiﬁ E&stlgﬂéﬁl\ﬂﬁ hilo, I’quéﬁk?lu B?tlj‘a’fd“sﬁéjsu te &t I%Xllkg]l a}d the ring

OXI dép)mdggﬂggﬁe(%lg%pgu accorgl: 28 {2 glpfa: ?nn67 or

sal.t, t her eof elnt rld L
Ubsn{q S D Y b b
ORFRTALY SHBREY edcaqﬁl abyahka |CeHﬁr@| kazCeHm
Caolt™> opve Yl g WP repd die Bhe pﬁ@gs@/ pf eI pyridylytinggnay optionally be an N-
ogfftei onal |y be an N 10 oxide. 70. The conpound

according to claim67 or a salt thereof, wherein the

Myri ditle compgund acwirdiag s tiatmteddr al&ltithertbs wieago thdpyridyl ring is
measttungl. to claim 67 or a salt thereof, wherein the

linker -B-C- is as defined in any one of clains 21 to

73 TR colpRuh® IR ?&Eﬁfnq'Gﬁg)rtaosaﬁltﬂér@?)iﬁgfh%geéﬁt@q dker -B-C- is
ok RERRQ in o Sﬁ@épclzﬁn{l Qt{éﬁ%en or sul phu

conpoun Jatcor I ng arm 67 or a salt thereof,

7?‘"“ B A L e R N—

Ubone of clainms 25 to 29. 25

73.  The compound according to claim 67 or a salt thereof, wherein X is oxygen.

74.  The compound according to claim 67 or a salt thereof, wherein R, is as defined in
any one of claims 25 to 29.

75. A compound of formula
Ri H
N
0
X

or a salt thereof, wherein the fused pyridazinyl ring is optionally substituted and R; and X
are as defined in Claim 67, with the proviso that R, is not phenyl, 4-chlorophenyl or 4-
methoxyphenyl.



75. A conpound of formula or a salt thereof, wherein
the fused pyridazinyl ring is optionally substi t ut ed
and It, and X 30 are as defink® in daim67, with the
proviso that RL is not phenyl, 4-chlorophenyl or 4-

nmet hoxyphenyl . 129 76. A conpound of any one of the
fornmula or a salt thereof, wherein the fused pyridyl,
wRyr aZABHﬁ)poﬂMrdf‘%ﬂ?loﬂh’bf@kf@ﬁ(ﬁdlﬁ” dinyl ringis _
optionally substituted and RI and X are as defined in
Claimé67. 77. Use of a conpound of fornula I1l, AJN
Formula I11,,00 a salt edeof, whereith RI, r|ng A,
-B-C andr%ﬁ1 g s defn'wI i;r cl aj as qp ﬁ:]
|nterned[at fn t he|| pr d

formul a eflned a|n138q met

separating the enanti onmer% of a conpo nd of forrula |11
as defined in claiim77 by form ng diastetreoneric salts
of the conpounds using an enantlonerlcaluy enri ched
chiral hydrogen phosphatew

R1 N
el J;‘
N

or a salt thereof, wherein the fused pyridyl, pyrazinyl, pyridazinyl or pyrimidinyl ring is
optionally substituted and R, and X are as defined in Claim 67.

77.  Use of a compound of formula III,
10

Formula III

or a salt thereof, wherein R, ring A, -B-C- and X are as defined in claim 38, as an
intermediate for the production of a compound of formula I as defined in claim 38.

15
78. A method of separating the enantiomers of a compound of formula III as defined in
claim 77 by forming diastetreomeric salts of the compounds using an enantiomerically
enriched chiral hydrogen phosphate.

20 79. A method of separating the enantiomers of a compound according to claim 67 by
forming diastereomeric salts of the compound using an enantiomerically enriched chiral
hydrogen phosphate.



20 79. A nethod of separating the enantioners of a

conpound according to claim67 by form ng

di astereoneric salts of the cbifound using an
enantionerically enriched chiral hydrogen phosphate.

130 80. The conpound according to claim38 in a
substantially pure optically active form 81. The

800 NP ORHRCt oo 0fidlhdt@rdife B aidN88 Bf a §ilbstafiBalf purd Spti@fly 46tive form.
in a substantially pure 5 optically active form gZ. A

ubstant [ ' for : :
N el U U A
% e rornula: 84. A conpound of the formula: CE. 5

82. A substantially pure optically active form of a compound selected from the group
consisting of:

O Nj O N:] O /Nj

! Ci
Ci
NS Nj Oy Nj o
& P
O R O , O
Cl =
o = N oo A ¢ N
0
N " N
i _ N h{ o~ N NI = Nj
= >
O
s © and ¢
10
83. A compound of the formula;
Ci
F



86. A conpound of the fornula: 15 o 87. A conpound of
the fornmul a: 132 88. A conpound of the formula: 5
89. A conpound of the formula:13190. A conpound of the
formula: 10

84. A compound of the formula:
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10 85. A compound of the formula:
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86. A compound of the formula:
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87. A compound of the formula:
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91. A conpound of the fornul a: 133 92. The conpound
according to claim38, or a salt or pharmaceutically
acceptabl e derivative thereof13Zherein R5 is C2_6

al kenyl, C2_6 al kynyl, C3.7 cycloal kyl, C4-7
cycl oal kenyl, benzyl or heterocyclyl. 5 93. The conpound
gccor dicogpbanddahetathulr a salt or pharmaceutically
accept abl e derivative thereof, wherein R2 is -C(0)R3,
and R3 is selected fromCg 12 al kenyl, C2 12 al kynyl,

cycl oal kyl, -(CH2).C4_ 7 cy k [, -(C-12)m aryl,
-(CH2) m aryl C112 al kyl, -( N 1C2_12 al kenyl ,
-(Cf12) m ar Y1IC2- 12 al kYnW-~~( CH2) m het erocycl yl, - SR5
and -0OR5. 10 94. The co according to claim 38,

or a salt or pharmaceutical |l yoacceptabl e derivative

t hereof, wherein R2 is COR3, and R3 is selected from
oy dr ogeBmpbidndler thk kthnul£2- 12 al kynyl, - (CH)", C3_7
cyeIoaIkyF, -(CH2) . C4_7 cycl oal kenyl, -(Cl-12)n, aryl,
-(0-12),11 arylCl-12 alkyl, -(CH2)m arylC2 12 al kenyl,
-(CH2) m ar YI C2-12 al k¥Yr| -4 CH2),, heterocyclyl, -SR5
and 15 -0OR5. 95. The co éﬁkn ccC ing to claim 38,

or a salt or pharmaceutica C tabl e derivative
thereof, wherein R2 is CFARR3N amd R3 is selected from
hydrogen, Cl.12 al kyl, &z42/alkenyl, C2_12 al kynyl,
-(CH2) nC3_7 cycl oal kyl, -(CHR)nCA_7 cycl oal kenyl
-(CH2) m ar Y1C1-12 20 al kyl, -(CH2)", arylC2 12 al kenyl,
-(CH2) mary1C2_12 al kynyl, -(Cl-12)m heterocyclyl, -SR5
Yhd -8Rempows! ofthe fgomiwyund according to claim 38, or a
salt or pharmaceutically acceptable derivative thereof,
wherein R2 is -C(0)R3, and R3 is se ted fromC2..12

al kenyl , C2_12 25 al kymy|, -(Clnd2 N-? cYcl oal kyl
-(CH2) C4_7 cycl oal kenyl , yI5 - (CH2) m ary1Cl1- 12
al kyl, -(CH2)m arY1lC2.1 nyl,” -(CH2) m ary1C2-12
al kenyl, -SR5 and _ORSH x

o

8]

91. A compound of the formula:

Ci
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97. The conpound according to claim38, or a salt or
pharmaceutically acceptabl e derivative thereof, wherein

R2 is -CH2-R3, and R3 is seleé?®d from C2_12 al kenyl,

C2-12 30 al kynyl, -(C1-12)nC3,7 cycloal kyl, -(CH2).C4 7

cycl oal kenyl, -(CH2)m aryl, -(CF12)m ar Y1Cl-12 al kyl,

92 Cl -'TiR) torapMind2ackdrdihk emylaim- 38CHE) ansalk bt Ghaddaceutically acceptable
ddrivatine | there¢ CHRh&Relte TR @€ YTy bikendRICANGIKRRD- C;5 cycloalkyl, Cay
cycloalkenyl, benzyl or heterocyclyl.

03. The compound according to claim 38, or a salt or pharmaceutically acceptable
derivative thereof, wherein R, is -C(O)R3, and R; is selected from Cypo alkenyl, C,.j»
alkynyl, -(CH)nCs.7 cycloalkyl, -(CH;)nCs.7 cycloalkenyl, -(CHa)y, aryl, -(CHa)y arylCy.
12 alkyl, -(CHa)y arylCo.1z alkenyl, -(CH,)y, arylCy.pp alkynyl, -(CHa)y heterocyelyl, -SRs
and —ORs.

94. The compound according to claim 38, or a salt or pharmaceutically acceptable
derivative thereof, wherein R, is COR3, and R; is selected from hydrogen, Cy.» alkyl, Cy.1»
alkynyl, -(CH3)Cs.7 cycloalkyl, -(CH2)mCa.7 cycloalkenyl, -(CHa)y, aryl, -(CHa)y, arylCiyz
alkyl, -(CHz)y, arylCs. 5 alkenyl, -(CHp)y arylCy 12 alkynyl, -(CHa),, heterocyclyl, -SRs and
-ORs.

95. The compound according to claim 38, or a salt or pharmaceutically acceptable
derivative thereof, wherein R; is CH,R; and R; is selected from hydrogen, Cy.12 alkyl, C,.12
alkenyl, C,.1, alkynyl, -(CH2)nCs.7 cycloalkyl, -(CH2)mCy7 cycloalkenyl, -(CHa)y, arylCy_yn
alkyl, -(CHa)m arylCy.1; alkenyl, -(CHz)m arylCa.; alkynyl, -(CHy)y, heterocyclyl, -SRs and
-ORs.

96. The compound according to claim 38, or a salt or pharmaceutically acceptable
derivative thereof, wherein R, is -C(O)R;, and R; is selected from Co.p2 alkenyl, C;.12
alkynyl, -(CH2)i,Cs.7 cycloalkyl, -(CHz)mCy.7 cycloalkenyl, -(CH,)y, aryl, -(CHy)p arylCyp
alkyl, -(CHz)m arylCs.i2 alkenyl, -(CHa)p, arylCy.y; alkenyl, -SR5 and —ORs.

97. The compound according to claim 38, or a salt or pharmaceutically acceptable
derivative thereof, wherein R; is -CH>-R3, and R; is selected from C».y5 alkenyl, Co.15
alkynyl, -(CHz)mC;3.7 cycloalkyl, (CH2)mCs-7 cycloalkenyl, -(CHa),, aryl, -(CHz)p, arylCy 2
alkyl, -(CHz)m arylCy.1; alkenyl, -(CHy)m arylCs.1; alkynyl, -(CH;)p, heterocyclyl, -SRs and
—ORs.





