10

15

20

25

30

POLYCYCLI C AGENTS FOR THE TREATMENT OF RESPI RATORY

SYNCYTI AL VIRUS | NFECTIONS Field of the invention The
w@e@somos: nventi on rel ates tg antiviral conpouPdBAU2007/001463

nmet hods for their preparati on and conpositions

Cog'glfr%gisﬁ ?%%Wﬁ?ﬂrsga Fren! ﬁAépga inrec lliolﬁg.ﬂlﬁ:‘%l‘ PIPE
particul ar, the IANPMEIHOD THEREPORYe use of
conpounds of formula | for the prevention and/ or

treatnment of respiratory syncytial virus infection and
i . d Art Respiratory syncytial virus
FIEL[?Q%@?I%ESIW&EQ ng cause of acute upper and | ower
r?@i@!iﬁ 1tich F%Qt‘ék td ﬂ%@&fde‘?ﬂeﬂ Et@gé{hf(g‘ced’ AivBed %H'ukéfr@é} and in
and infants. Serologltal evidence I ndicates that In
particulte toReings el Istrenp tHevetTrliehlNy Qaftoref piglel, tabes 6f eshduits
have been infected with RSV by the age of two and 100%
madedforpfai dognpositearfanptesialexposed by the tinme they reach
adul thood (see Black, C. P., 2003, Resp. Care 48:209-31
for a recent review of the biology and nmanagenent of
BACIE@M)UTLIB nost cases the RSV infections will only cause
nmnor upper respiratory illness wth synptoms
I eR€ i1l dvihgt diséustiort pROVEOIPIOINEObALK glrbuRY €6 theSigventon is
infection wth the virus may result in bronchiolitis
intended tnfacilivatea bdttarunveystanding ofi the hesgritical. itkew ear, ishould be
death. In a given year, aroynd 91,000 infants are
appregided thatitbe disgresomenet Ao ledemeat oppdRtssigmy thag any of
Lpfant s, whqg .hayv ] r t r
the mp PR} P8 103 BGERIRN. BLHBH LY sl colfiBn Fencea
knowﬂélfg%cats'&Qh@ﬁﬁo?ﬁ?ﬂ'até?@ttﬂh@%- lithese i nfections are
responsi ble for 40 to 50% Of hospitalizations for
pediatric bronchiolitis and 25% of hospitalizations

for ﬁedi atric pneunonia. Since _the inmmune response taq .
RENs knpwat thah plastin piPssnda mede brdwlically #indmg a plastic strip
. reoccur throughout  adul t hood... | n_adults; an L .
havinge {e314 0F SRSy S EPSRTALY Hee Bl oPRh ity ot sbe strip,
either §5BbAPied YerhRireSria?an eﬂé@@é@%ﬁ%ﬁh‘e'ﬁhe&&ﬂe dstichecomes
nmedi a. However, RSV in the institutionalized efderly
more ¢keritle Thisdomardfdiedicaliyl wicsindhtmbads elreadydkbywaendhe piping
) pneunoni a andnortality rates of up to 20 and 78%
industeysgre s descyibechiny Patents by the aprlidaat selpting &eh & thedgrm of the
ondi ar e I sk RSV

plasti s SO i Fak s e doRp e the Rebiie B ineans of which the
pipes®taaBLLA @Bdﬁﬁe@%rﬁgﬁ% ?%%%t chroni c obstructive

pul nonary “di sease. Sign nortality has been
observed in i mmunoconprom sed patients, particularly

t hose undergoi ng bone marrow transpl antation. (Evans,
AFer thasd pipesitogmerform i a higlepeiforisange agphgations, in order to

o RS T, 8 PSR g s

auite gl A0 Mg GaPf (e 81T Sl ARG el pipep or tobes
can betreitforca@89%ith beehgiheairfiBor&dnfdsdihg iiGMbes. a nenber of
t he order Mononegaviraes, which consists of the

non- segnent ed negative strand RNA viruses in the

Fam |i es Paranyxoviri dae, ahdoviri dae and . ..

Filn app_ﬁﬁfa@s‘%v eﬁexxag%ggctﬂgaprawss P biegdedkigia french or
el 3N 1 SoRTBR, O SOEEHTRY AP o f ol me

impoE@hagyxovi ri dae. Based on genetic and antigenic
variations in the structural proteins, RSV is
classified into two subgroups, A and B (Mufson, M et
al., J. Gen. Virol. 66:21 11-2124). O her nenbers of
t he Pneunovirus genus include viruses such as bovi ne
RSV (BRSV), ovine RSV (ORSV) and pneunoni a virus of
m ce (PVM anongst others. The sub-famly
Pneunovirinae al so i ncludes the genus Metapneunovirus
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infants and children with a history of pretermbirth

(<35 weeks' gestation) or CLD. The only drug currently
wappsoves2 f or the treatnment Qf severe RSV is tPEI/AU2007/001463

antiviral nedication, Virazé6le, also known as

BRI A SPeb AR, MR8 RAGh, SR o
pr od@ﬁ‘ﬂé a rdinfol¥ed- glaﬁﬁ%béﬁ‘ﬂlﬁs ffelml%trcﬁ ‘merh$ePp Ial@ﬁ%etween

25473047. This agent has a d spec run1ant|V|ra
the ribd insuchrasiaaher tieiltftee tleﬂecamh mmbtarhy of i finishad pR¥/or tube is
lication. Unfortunately, the agent is toxic so that
materaaifn iniczeasadi dhe seinfprsingymembes copNTrisesd metak mesaberthaving a

profilf 8§ Us bt wprssecSion; thears s %ﬁhslr%‘i? &‘%bi%o%ﬂﬁne%fae

deSIgﬁgd E(Qlilll e%eﬂeﬁﬂ?&ﬁ%&ééﬁ%r@e fBFAGESSs Bh alr of adéacent ribs to

mni s Ing t ent inorder to nlm
thereby koekithe agetaf steiprihgiositiyiestoeenfithecibs aniﬂhﬁ tage stifféxathearibs
nunber of adverse effects including sudden
and thiefinished #tipon of respiratory function (bronchi ospasn.
The efficacy of Virazole has remai ned controversi al
and thus there is a real need to find an alternative
a%ﬁ@ %R@HEaﬁtrbeAffﬁ G PhteR} N%SXUGU&@@ HRR1osed! r9¢rement
t he enti on is Invention provides conmpounds useful
over therditdiesure)f enusteiliaaritent No caU6BTY3 10fefdrEd tdhlestd. OFhe
and di sease, of formula | and salts thereof Fornula I
impravesnesitris pmvmlgdéxyl tbgthVtsmmf@lreyzfoa‘pmg|me1@be1_1]gav1ng a central

body %lf)léﬁ%( ﬁ&gwpr@éc@ Xaé]hfweécr() cﬁlogrt& t as( igl height greater

than AEARSESCS Bl CEER: S e o t ompcsi
pipe is$uBstanfifly $i@érdagtldlYihis ﬁk&ﬁﬂ&é a saffkypipe. cycl oal kyl ,

cycloalkenyl aryl and heterocyclyl groups are
optionally substltuted R2 is selected fromH, O

2NPR$PR§@“*<§<YAW@42§R§Y%OR§TOS<@T W F b Esctasee fpg*
1mpr<%§e|n_1?%% e %ﬂ%nd;%g)éﬁ%e ﬁ%g’%tr%lg/ac bt F\%Z A(%Oégi&erred to

abové:Y“Plh@ﬁh %\b@ment(l%\ml@ﬂwy the QTQ]H&%B’A felntbéciakkémber
aryl C2- 12" al kenyl , )m aryl C2-12 al Kynyl
havu@imblghﬂdZt}mldnessaracmy«zﬂ aytlleasaﬁd anteori@tates] subiRRBjallyr
-C(=Y)R3 may al so be selected from-S-R5 and -0-R
perpendigylpg tcothe basg of shestaire abﬁ %?eréic%‘)fa‘{h?ﬁtﬂp figrms a cgniinuous

| kenyl I
surfaagéoyytgze orgr:ggfﬁﬁlg sy, Z’[%e prg Fﬁ\gta(g:&%e%}c (?ﬁ/ed remforcmg
strip gemﬁor@és t%e E %Qﬁs@fa{fﬂéb crﬁéllﬁﬁgﬂ)adsalhké’ﬂﬁdre efficient way than

cycl oal kyl, kenyl, aryl "and heterocyclyl groups
prior alreremlblrmaéﬂlty whilesthe interdaceprrvidés asmobtidapend pipe/surface
selected fromO S and NR6 where R6 is_ independently
and sepprstesstherreBHorjag sganiromptheluiyithin erRiRg- and | over
al koxy; A together with the atons to which it is
attached, forns an optionally substituted aromatic
ripbr B Sn?ﬁ&%mﬁéna%w hgﬁ A BudtPalidh BhrehhRY, ar e
attacheg orms an optio Ty substituted heterocyclic

AU2003207¢9%8y helicdllyowoantl @ofhpdsitg pipeswerd fobmedinesendis-seage

bi val ent |inking group of fromone to three atons in
operatényt Fhe plagtip b@gyd'ea:s exietdeghand thengyas helicalfyt wound to form a

ich it .is attached forns bst i uted

pipe pRyRI st reipicipg nsmBes e Septiatly JPBdaRmet Tefrcprofie
prOVLfihmg [ nvf%h on l;{%%%) %d\ﬁ\?@ thE utseeit igf%} C\Eg h‘%ﬁ EFOMES referred
to abbli€). The abll $orrhéki bteel pruTilé watsuh@n edllated £ pas appeoxiiaing

prevention and/or treatnment of RSV infections.

Al t hough 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 |n the treatnent of other V|ruses of

r = g,
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Description of Preferred Enbodi nents As used herein
the term"aromatic" refers to aryl rings or ring

W@ yBBeN®sAand aromati c heterogyclic rings or rimgI/AU2007/001463
systens, as known as heteroaryl or heteroaromatic

that of {1} éh y?c?lgn ﬁLaeS%leS {)B& ?fr@lgaﬁ%l rofffétc?ﬁﬁd 1'rc[{)dlused hg

car ocyc rocy I Ngs or

reinfo?¥inh SAEMbIFSr Ae@irs Gvdrk wﬁn{aaan b@tﬁ@&@mdetbftﬁy @Jlas@lc:@ pipe to
tri=cyclic ring systems. The aromatic rings or ring

form s yempositapigpeeintbeabyyistestiffpess. of 5 to 10 car bon
atons. Exanpl es of suitable aryl groups include but
are not I|n1ted to phenyl, biphenyl, naphthyl,

dro and t Pr ef
R ThE RRRF sy mﬁ%\%ﬁf% R T
AU60f7113*P£Iﬁ{‘AUGmOQWtHE§ rol tHeStéR1 rBﬁﬁ@fCﬁ?Q’ﬁ{eh%eer) a radius
‘het erocycl yl " ‘as us hereih refers to nono or
of appiogimnating thatgd the plasﬂgs pitsdt ienelvedattrainivigitie staet reinforcing
nore heteroatons selected fromN, S and O The rings
membgr heyapd dtpslastic liaite s tequired, the applisatior af ml%ﬂréhlsf force

g to t het t
oo B4 oL 4 PR PRt T 5
et I RARASROLA T TSy Bopios of o

plastigd. absihp 2k cOmpoeRe profiledd thabpphtants Afistedlaet Patoat Nod
behaves in a simlar nmanner toaromatic rings. Aromatic

Auzqoaw@a@ it lmeumasnﬂt te winég rgyﬁxrmﬁsi steelamdaplasiig gemposite
. thie and rol | es f 5- menber ed
strip graBRNS & BY BogR hopeel EHomRETRITDETE. 1 ony!
pyrrolyl, Hpyrrolyl, pyrrolinyl, pyrrolidinyl,

oxazol yl, oxadiazolyl (including 1,2,3 and 1,2, 4

oA HE® |0Y|tl$e) fdsbﬁﬂﬁiv)éhhohsmﬁipmvydie cérwlﬁZﬁfptbvements beyond
i sot hi azol pyrazol yl , Eioyrazollnyl razolidinyl,
thoseldwalioediplthe Afmaaad Tt recfcatiops AU a7 and

AU, togstsips Wangbeints finirse iglise )y O 0EL Blastics e or
. QRﬂﬁﬂFSk QVﬂBﬂPﬁ%glé&lp Eocycles i ncl ude pyridyl,
pipe abyrl I'ny a

pyri 2|ny pyranyl pyrazi nyl ,
pi peridinyl, 1,4- dloxanyl nDrphollnyI 1, 4- dlthlanyl,

thionnrpholinyl, piperazinyl, 1,3, 5- trithianyl and
SUhAth&YKN&TPHHH€VEEHQC@¢yCIes may be optionally

substltuted Wi t broad range of subs k{;ents and
Accoxshipg &9 abirst agpest @at he dnpysntionhege 1 EY{dedd CempORite irip

wmd%l &? abiy q%lc:flﬂ) %’e £y gra8§}¥0r rfﬁﬂat H1e conaP(zs&te strip

uorone cyano
compkis .kyl)_anlno The heterocycle nay be fused to a
carbocyclic ring such as phenyl, naphthyl, indenyl,

aanlelomglate plastic stryp hawing abaderproting] thetbasepoetomhagings
and 10- nmenber ed blcycllc het er ocycl i,ncl ude Ig
10W€1t sifle ﬁléfIQle alt}fHWé%‘Eﬂ and ap HiPé’ﬁbflﬁle 62’]"1‘% 9N OutISBrs/| |

o e T I O g R R
of thebﬁzﬂs% erg@ﬁoﬂﬁél rib PBF}E’?@IQBX‘!/m 'asd’igﬂll'l @ﬁh 'r@fh'ote HBhDEHe‘ Bk portion;

qui noxal 1 nyl, di nyl |ny ci nnol i nyl,
plahkédrezita yﬂboaqdlrﬁmi@ﬂcmg/fnendmr mhspdsedym,thm or adjacent to the
benzotriazinyl, naphthyridinyl, pteridinyl and the

base ppiion; These heterocycles may be optlonally

substituted, .for .exanple with Cl al k al kox
REeredS PutkSird dE TR Hismlerchary i G S8 end of
s (C1-6al kyl)
the ng)r#(%ggﬁ p%%ﬁag%%(g?ﬂr@%tr dt‘f %ﬁﬁﬁ[ Iglgg{g)ﬁ c r{rHad| cal s
| Aelcleierte Mfeﬁﬁaﬂiaye plssit el pobtionsakéiding between the inboard
i sot hi azol es, 1, 3, 4-oxadi azol es, 1, 3, 4-thi adi azol es,
1, 2, 4- oxadlazoles 1, 2, 4- thladlazoles oxazol es,
t hi azol es, pyridines, pyri dazi nes, pyrinidines,
pyrazines, 1,2,4-triazines, 1,3,5- triazines,
benzoxazoles benzothlazoles benzisoxazoles,

o - . o o o o L —y
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I mprove binding or alter other properties of the

nol ecul e. The group may be substituted with one or
wWOoRe0e/0swbst i t uent s sel ect ed £r0n1halogens, Cl-PCEAKk107/001463

C2-6 al kenyl, C2-6 al kynyl, - (CH2) pC3-7 cycl oal kyl,

and ougl?eél%)g gs%férﬁ§%@mﬁﬂf%¥th% {veéb%natro%ékﬁﬁ)(&g?&f) dﬂ?f?—’ril and

outboafireinfdENing 10Bmbe€? fochiihgd afto I67031@1( KpBitiorh- OR, -
-COR, -COOR, -OCONR R', - R 1R', -NR 1R', - NRC(R'

Nﬂq@@w When w&m@(d:g)tma‘ h;ehcal. Npg(ﬂﬁxommm portion reinforces
C(= NOH) NR R', -CONR R',
the Plpg%g&éﬁfl é}ﬁgafp?ru%mﬁﬂﬁ(} -C(=NR ) SR,

-NR C(=NCN) SR", CONRSOQR -C("S) NR 1R, -S(O R5

- S2NRLR", -SOZNRCOR’” OS(O)ZR -PQ(OR) 2 and - NO2;
Vhesferapl 3: theQitbodrd ﬁeudozcmg rhémBér - bhbiraeted AR BAdhtbrial
sel ected fromthe group consisting of alanine,

havma@daghgﬂ Yeung's @écduhlsa and thaglof therplasticisttip ghd tvelmdraiz, the

pi I ¢ acid, a-am no-butyric acid,
mboagég Fﬂs ﬁgo‘g‘aﬂ%eﬁ Isangtrugted frompmaterilihaving @ higher Young's
I nitrogen atom of said NI|inked
MOd&%ﬂ%na%ggsg%gmg%@gn atom and each R, Rand R' is
i ndependently selected fromH, Cl1-6 al kyl, C2-6
al kenyl, C2-6 al kynyl, C3-7 cycloal kyl, C4-7
c?tﬂf@albk)eﬂ;a inbaaxd andh euﬁraamgt céipforciig ﬁleaibeyi; arey¢orapldted
]]ig | kyl heterocyclyl, wherein the al kyl, alkenyl,
m“3P§? 9%6 cycl oal kyl, cycl oal kenyl, aryl, heterocyclyl,

-6 al kyI aryl or C1-6 al kyl het erocyclyl, nmay be
optlonally substituted with one to six of sanme or
dPfcferaBh} tlﬁaeﬂeﬁ@fbﬁﬂn}ﬁ T Bés Q9€ Btrah &Y Qi‘ﬁonls%ﬁealfh%lnents
| ower al’koxy, - CF3, CN, phenyl, NH2 and -NO 2
or when R and R' are attached to the sane nltrogen

0 ey may, together with the atomto which they

gér@?%ﬁﬁg'c%@d eirffgrcingmembery appwWier ed ni t r ogen

contai ni ng heterocyclic ring. Wen the optional

substituent is or contains an al kyl, al kenyl, al kynyl,

cpref@abkyihe &

emkgsbiphe oHh RSB ncideida PluABhEARHEIN HOER B ing
compaogitesiilx pof tidtiseu pstard ing fadrifthe enterffat@géme&ia@ ortion.

hydr oxy, |ower al kyl, |ower al koxy, hal o-Cl-6 al kyl

(including -CF3), phenyl, benzyl, -CN, -C(=0-Cl-6

aILreY%&fm%acggrpdsEts E'%KI\B n%qﬁd%g@pxggh{léﬁ - d/ns) on E)nplggsﬁe
edges TREROOANE bbfndctiN %?onﬂﬁh@ﬁé‘a@& H%?ﬁt gl%f:k Q\%jeq the strip is

optional 'y substituted inc es pyri |n|umsa S an
wountl lie aftebixaldgathaini afjacemit tdé porticrs ¢f the 86€HSvedlip one another.

relation to non-aromatic carbocyclic or heterocyclic

conpounds, unl ess ot hervvl se defined such corrpounds may

TR I AT AT S
face ofjﬁl%%lp Q\gﬂpﬂds egalq &%E&Iﬁd LEGY &&Eﬁﬁ@{%ﬁ E)o?%ﬁr? %I b gf:"éater

subst ts inclu ogens,
than aadikanyé mdagufeddrisyinte, mﬁérf%cébkﬂi@/str@h;ﬂwﬁ‘ﬂis%'dfﬁdpex of the
-CF3, -OH5 phenyl, -NH2, -NHC1-4 al kyl,” -N(Cl1-4)2
connecting forsatignso, Cal kyl carbonyl and G - 4
al koxycarbonyl. As used herein the term"Cl-12 al kyl"
refers to straight chain or branched saturated

VAIEGS6R N0 AR LEOR kit ZofEHRY AR s
memb@rfpdiisgbbed i«ﬁ’@ﬂlﬁ ﬂﬁé’ﬁlstzﬂ 'ehbltdﬂthe kD Hvhp o%ﬁ%r@é{ ]?A{erQIIy offset
tert-butyl. Simlarly "Cl-6 al kyl™ or Iovver al

refers to such groups having from1l to 6 carbon atons
As used herein the term"C - cycloal kyl" refers to
non-aromatic, saturated cyclic groups having from3 to
7 carbon atons. Exanpl es include cyclopentyl and

cycl ohexyl. As used herein the term"al koxy" refers to
a stralght or branched al kyl ~group covalently bound

o o o T . 1" ~A ”~ s
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ring or ring system Wen the |inking atons include

one or nore of Nb Oor Sthen the ring fornmed is an
W@e@s®ti062 het erocyclic ring. _Exanpl es include PBEAB200M001463

substructure is:- orln another enbodi ment ring Ais an

. tponal ly .qubstituted aryl .or hetero | .rin such
to firsE8nd ekl 5i67 ispigti vty F ¥ pldiebectisgr il Rftios
perpe?é{fcﬂﬂrﬂy o fHehse@nd in a further enbodi ment sel ect ed
rom a ‘phenyl or pyridyl ring. The optionally
substituents include N-oxides of the ring nitrogen
atons. The aromatic rings may be optionally
steeariling tooa séaond; aspeetrfdhe pyvensiomghere sgrrogided a composite

. Su [tuents. hi,.an enbodi nent the aro icrin na
strip wingiable {5/outia Beti e it ©TaEBboES AR RaF GomPoRRs SuTp
kyl, hal ogenated forns of |ower alkyl, hydroxy,
Compﬁ%\k}gi al koxy, nitro, am no, |oweralkylam no, carboxy,
ca Hloxgatedslastihstiy) hanfg Aeazy porthbr)xhe Badeopdmiosf hdvifg a
nitrogen atons of nitrogen containing rings are also
lowersistet defplingedh. innkefaca and an pypérdyde de&qi,ngtmeouﬁen dace;
ni t.rogen e.in an N-oxide form or the fing.my be
1640 SR TR GV TR A D BATEoM MRS AR BAIRAI Cuter face
R ' : +it il .14 .
of the HaBBnlreich, e MEHORL 1 Bk REM crld ot AR thBase porton:
r 85 Aa Rl inbBerd'RiRfREME| rhémbeN@ishOsdtEdithin Br @djdcbnt to the
wi Il be understood that this ring can not be sel ected
base gartiomal | of the heterocyclic rings discussed earlier

inrelation o the neaning of the termdue to the . .
sk and segaich Hlongate o1 DR RLIGRIGICING TRCTh es dispese within the

distal.tegdrc')l?glgg ¥i l;}ocrtiogo Land! tthg u{i)%ta?(ﬁ Qgﬁg#ﬁ&éﬁ@g%beg 'A%H
Imclude” at feast Two ni trogen at ons. eing may
positibf&d 1d&raflY BftsePRRtirdt @hlrsceH PS5 e paBiv AP dParplaAé bikecting
unsaturatéed. In another enbodi ment B-C represents a
the rilhpoeticenperpendiciflarly totlse basepand The |i nk B- C t oget her
with the atonms tg which it js attached forps a

rhelgngnia intermadirtsalasticweb pertien axisnding beiwpsa tadpkoard
and o BfpBY BSOS Sipiins A0 LA DF o BRRP e Befarona

outbo8fd ?éinfd}cﬂ\%tm@nfﬂéﬁ Rﬁfniﬁgg%hyﬁﬁite%iﬁ orkid, 2. The

atons formng the link B-C may be optionally
swhetdih uivhan waund irgd artegicabyipepthewoenpdste 13b portion reinforces
substituents. A broad range of substituents are
the pipe ggpimstrasghial grachingdonds.o, | ower al kyl, hydroxy, | ower
al koxy, phenyl and benzyl. In another enbodi nent B-C
represents -CH2CH2-. In an enbodi nent fused ring A and
R SO0y Babel i8S  matei
havingRdephed¥sthy sddbaalgcthhn ehathlthg plastiodtri afid ab katlein the
a further enbodiment fused ring A and the ring_ ,
inboard neinfarcing membsi istanstructeskirgmc araderialthayiing aihigherdYoung's
he bi val ent .1 inking D group together with the atons
Mod Bsmnctﬁ‘afibﬁﬂée&??%gﬁté’d"can forma 6, 7, or 8 nmenbered
non-aromati c heterocyclic ring with a -C(=X)-N< noi ety
as represented by the follow ng substructure: Exanpl es
| PEdfeidbly dtCiabohryhid op@ssHrd réinfb @ iritRemiskgh df’@comgleéed

SCRpi RIV-, -O, -NRV-, -S, -C(=X)-, - CRIRI VCRRI
encaps@aBRhR V- - NRv- CRi pRI V-, -S-CRL111R - -CRra =CRpi -,

-C(=X)-CRpi RIV-, -CR -CR -CR111 -, -O CR -CR111 -,

“NRV-CRV-C - , - S-CRTRIV-CRpiRIV-, -CR CR CR -, and -

iczf;rcfz%%l 7 ]nfd Ci%*gg{}‘%ge‘%a@'ﬁg a&ﬁ&e&i Bg gﬁbé/sgﬁafn%led filaments.

ndéependently sel e rom rogen,

hydroxyl, Cl1-12 al kyl, C2-12 al kenyl, C2-12 al kynyl,
-(CH2) nC3-7 cycl oal kyl, -(CH2)nC4-7 cycl oal kenyl
-(CH2)n aryl, -(CH2)n aryl C1-12 al kyl, -(CH2)n

aryl C2-12 al kenyl, - (CH2)naryl C2-12 al kynyl, and -(CH
2)n heterocyclyl, or Rip and RIV together with the
atomto which they are attached represent a 3 to 7

I o, o - ~ o~ N 1
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(i) Rra and RIV are both CH3; or (iii) Rmand RV
together with the atomto which they are attached
wo epses®nl a 3- nenbered cycloal kyl ring or a PCT/AU2007/001463

symmetrical 6-nmenbered heterocyclic ring. In another
'gﬁpﬁ1 ' ggﬁﬁgg} s Jormula |l and la is

%%?érj{ha fure?ﬁier?mteég!‘% imentggf?et ree'i nvention fused ring

A, the ring containing the bivalent link B-C and the

bi val ent linking group D are all unsubstituted groups.

Hirefergblyethgsonmastastiiy indudes a plusdlifyr 9f lengthyyise extending
heterocyclyl. I n an enbodipent R_is an tional

compasgtls pUT AR RnRdr IR Bs e far Saiihedhen bagtio
phenyl, thienyl, pyrrolyl orpyridyl ring. RlL may al so
be a -Cl-6 al kyl phenyl group. The rings OR 1 may be
Qh*e'féiﬁbl% the b:&fr'lF?dﬁtQ dtip iﬂtlﬁ@ésﬁhorﬁﬁédﬁﬁ% YormRatidr®s on dPpdiite
(where and R' are independently selected from

edgeslilieheofydhe comnpatingl flrymations ad(dpR townterlocRwhenGhe6trip is
o O S RN bl RSy ISP ot

- Cl- 12al kyl C3- 7cycl oal kyl, phenyl or
- C1- 12al kyl phenyl ; and the Cl-12al kyl, phenyl or Ra
OPrefdraBBYfob @a@PEdRPabike ribWostioh d @ibtaMcelinéidu@ed fiohh the inner
-NR1LR", - CO2R or - R 1R", where R, R and R' are
face of theegepdgwargsselaatistatiend oftheydmopesiteorib povion & ky greater
In a further eppodinent, the ring is phenyl_and is
than ao(blﬂaaﬁ%me@sg%ﬁgmft dnper %%ereastblp upaxdsitogr apgx of the
e -phenyl substituted with Cl-10 al kyl chain
Come\g\rﬁ%% gortnﬁ%maﬁ;kyl chain is substituted with halo, -CN,
-NR1R', -CO2R or -CONR 1R', where R, Rl and R' are
i ndependently sel ected from hydrogen or |ower alkyl.
| Acandargbiodh third aspeet af thel invhafion tsere is proevided pgdpe | on
of the phenyl ring, and substituents are attached to
comptlﬂ@g@ah%tsﬁﬂmwcﬂﬁéi( £QIBROHRIS P, threcInRY it stuipronprising:
be phen t,konal Iy substituted.w substi t yent
i QORRHte B g N B8 s B icH, Hhe Be ¥l Hling o
lower skde @dinb G inn S Ficfahl ¥ u '}g;]s'i&@!igﬂﬁlﬂ%la% outer face;
POC1- Bal kG CRNR. - OC1- edlkyl CN,
-{i0dash ahk Jérigthwiycdaahdinlg, rib Poitidralipythfiihify from the outer face

- Od- eal kyl QCHs, - OC6HB, . - OO6H4hal 0, - CF3, - OCF3, ,
of the bge Rortigihdherikparhankaviiga distelaskeenoty feamdhe base portion;

f%? %&g@oﬁ&nﬁd &:&%}O@L\g glgé(tﬁb?l&j%%e%w&m or adjacent to the
base P'Og? Cl-6al kyl C2CH3, - (O C 1-6al kyl CG6H5,
-C(O Ci1-6al kyl C6HACH3, -C(O) Cl- 6al kyl C6H4AOCH3 and
- & Qbﬁ%g@&i&bb&ﬁ‘l‘ﬂmﬂo@éing-lﬁéﬂbbr dispesdd tathiy khe div€l .end of
-OH, -C6H5, -C6H4CL-6al kyl, -C6H4hal o and
the rib portyrapaiekip thelinbeardueinferciegiambenani] i s
optional |y substj.tuted phenyl where the,. substituents
P RRgnte i P atsoar petlion Exiendiing Desetpe fiboard
N o " & | . A
and of{H g TRy shmbell, (RO WM R b UREHEL WiBFHRARb M and
outboafdl eaiRfFEIMNg teiBletrforthihg @fohgldBitelrb portibn, her
enbodi nent 'Rl is optionally substituted phenyl where
t Whemib¢hé corapositarib peatinniredépreasi the pipesghist satlifl gmshing
chl oro, hydroxy or nethoxy; |ower cycl oal kyl ;
load5-oroptionally substituted pyridyl or an N oxide thereof
where the substituents are each i ndependently sel ected
fromchloro. In yet a further enbodinent Rl is phenyl,
AP it AbBPARImpdbiteitA P haB iR svAnd ﬁtoﬂﬁ@ﬂ&i‘%ﬁ?@ 8loard
5-chl oro-2-pyridyl 5 4-pyridyl or 4-pyridyl N oxide.
reinfolrcingnoémbersatisposedenwithii thesdintad abd tof the st peirton positioned
hal ophenyl . In a further enbodinment Rl is
4-chl orophenyl. In a further enbodinent R is not
hydrogen. In yet a further enbodi nent the conpounds
are represented by fornula la. In another enbodi nent,
when R2 is -CH2-R, Ris -(CH) aryl or -(CH 2 m

o, o . e .
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and preferably with C1-6 al kyl, Cl-6 al koxy, C2-6
al kenyl, C2-6 al kynyl, hal o, hydroxy, nercapto,

wo eaoBlowosoret hyl , am no, nitro, cyano and nonoPOT/AU200@001463
1- 6al kyl ) ami no. The substituents al so include phenyl,

. _ . . .

el Bk YL ATLHR e AR EPOPATEGe g e i

porti@?(p&%bﬁﬂiculd}ﬂ)a@ﬂw baspyr azol yl, furazanyl, isoxazolyl,
I sot

iazolyl, 1,2,3-triazolyl, 1,3,4-triazolyl, 1,2, 3-
t hi adi azol yl, 1,3, 4-thiadiazolyl, pyridazinyl,

pyrim dinyl, benzo[ b]furanyl, benzqgl b]thi ophenyl an
DA RS UL PR O P B eB0 SHEXeIy PEUHGRA Puredpd of
i.e B 2R3, -C(=OR3, -C°"ONR

prOddi%Qgg@%ggg%ﬁlgrsg?s is optionally substituted

adkyl ahfidinghe duhstetplHcs sais thedeReRaee &/b tion, th

sglected frogl-CItkg -égHZCO&HgfyI, - NHSO 2ary|a,iSePor o e
base pretiondaving ahower side defioingom iroealface anstapepgpensidg defining

substituted wth hal o or al koxy; optjonally i
an outey 3%% e &4 lqaskane Tengahwisereatending b gRrdom ppstanding from the
oukn%ﬁ%???ﬁgﬁg%JéoﬁﬁhFCted from hal o; optionally

supstiture - !

or '6- menbered heteroaryl where the
ShpSi tveduckiEa u&ﬂ@pﬁrﬁd@m&hg &hBét Bilo ihOBaddhsttion of the
al’kyl , hal oal Kyl , cycl oal kyl, aryl, heteroaryloxy, and
strip ihet posiboy hdagenotivaheat faassond tibgortibn ko ak ky formn a sub-
hal pal kyl ; or optionally substituted al kenyl where the
assemblackeompesite st i ndependent |y sel ected from

8! <" S5 st Fpho SR it ol ofsrip or
a helib gﬁﬁakﬁ &n a father enbodinent R2 is -CH 2R3,
-CP()=O) R3, DR{"O N(R 4)R5 Or-SO 2R6; where a. R3 is
og) i onilttod ity buh tupiped remfdrying mabimpler irdo aptoprydriiontud the at
the substituents are independently selected from
least argadpiportieppeanke Hrm an apsenahlod kamposite strip,

R VA TR B A BRI SRS g o
ot 88 gy o ey

introdieing@tal hypaueaifordhg nérhbazaicyts daping dy laftet tiieyWinding step.

t hi enyl, 1soxazolyl, isothiazolyl, 1,2, 3-
t hi adi azolyl, or pyrazolyl where the subsituents are

Qe%%,%g}?yeg{é%ﬁmg}aggﬁz %&{@é;ﬂé's&’% 8ir WEARY n a cross-
- 3-fet:hyl - 1-pyrazolyl; or 2-furylethen-l-yl; b. R4

hemiéﬁiﬁﬁgﬂﬁ& is 2-pheneth-I-yl, benzyl, cyclohexyl,

2-furylmethyl, nmethyl, or 4- nethyl benzyl; and d. R6

is pyridyl. In another enbodi nent of the invention R2

i Bref@ekby; tHawidingstepc) comprisgstwiodang theudsassemtded

phenyl. or opti.onally substituted pyridyl ring
a”“PPWHE%Eﬂ1ﬁ6°RHBR?deS and pyridiniumsalts thereof), and

Dis -CRpIRIV- .In yet another enbodi nent, when the

invention relates to conpounds of fornmula I or formula

_I Préf@fabﬁﬁthé%tt&i@&%ﬂ%ﬁ%Qhéludééliéﬁ%iddﬁﬁgﬁl@bﬁ&)‘ Ireinforcing

is O Atogether with the atons to which'it is
membxrtsachdblatf therpipens prestressedl y substit uted phenyl or

optionally substituted pyridyl ring (including

N- oxi des and pyridiniumsalts thereof), B-Cis

N Py ! g ol
<FRCHE gt ipypod FortbUbofinidet S CL R Rl W upper
remf?gfrnggﬁﬁﬁﬂﬂey hwitHih the Itd()jp bertidiPbdieal ®chst Bak riponpounds  of

ae | and la and sone derivatives thereof my
have at | east one asymmetric centre, and therefore are
capabl e of existing in nore than one stereoi soneric
form The invention extends to each of these forns
individually and to m xtures thereof, including
racemates. The isoners may be separated by
conventional chromatographi c nethods or using a

o oy Al «
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It wll be appreciated that pharmaceutically
acceptabl e derivatives of the conpounds of fornulae I
w@aoashaosnd the salts ther eoé, are al so w t hi nP€au2007/001463
scope and spirit of the invention. Such derivatives
[ . Lcald y:
BT RIERRRGRILE h¥ pRAGRERARL R ST0tHodd ARIHATof
produdiay apgeuddmptibingabespipsidfe derivatives may include
any solvate, hydrate or any other conpound or prodrug
whi ch, exipoingami elosgatatplastics strip, shé pei havipgedpesbipertén, the
praviding (directly aor _indirectly) a coppound of, ..
base Hagipn gV Ins IHHoERiNe definngAmpey éaqeansl Ppeepside defining
| du T ti.cal ). C
an oufef 1 nd IR0 ond 1 PRI RE il pBREAPLERRRARR) Adm the
outer $alelof tRé b%mﬁh@ﬁb Ipbrass RV @l £dBE] @hd rafitbté Adm the
salts of quaternary ami nes and pyridiniunms. The acid
base padttioni on salts are fornmed from a conpound of the
invention and apharmaceutically acceptabl e i norganic
of) or AR USEIZA I LRAINGTHIE TRNDET ite Bae base portion of the
. -hydrogchl ori,c vdr.ohr o ul.furi '
strip iR BATORE e O BR At RSt otk b RO B RO RRa avt
assen@@&{&&npggigg)ﬁg@;c, ascorbic, citric, malonic, fumaric,
mal eic, lactic, salicyclic, sulfamc, or tartartic
agi ds. bettiing dhent@npbosite stfripoalanitanredis/transveese tnithe base;
p%{idiniuns i nclude chloride, brom de, iodide,
sd) f ati@frossihar 8PPRETYRIcscngdnamber mtp the distal eadpfghe at
least nal %?at 4 furmg?tgr Surllfa%mlﬁ dand tartaé_e. The base
east ofifdfity POFIYLPY 85 P ATEAY 8% ROROPHE ' HPrt o salts
PRRR NS #¥orc¢ih I rs during or
ﬁgggggﬁdﬁ?qgﬂﬂ%%ﬁbn1and aIkﬁﬁ%&#ggPd%1g%?%%Peﬁg§Pé; &°
after thetektrgeling stepdiutibetprgrthe pending step gndtvaiareby thestep of
) such agents as | ower al kyl halides, such as nethyl,
introdsicig thegppsyi reinfatring mamben ascitreduring orifes thekending step.
i odi des; dial kyl sulfates Iike dinethyl and diethyl
sul fate; and others. The salts nmay be nade in a known
£ : ' . ' .
AccorSET 08 oEHRTBL BB COROYHE b i
a pips@niprisingthe seegspgunds of the invention may be in
crystalline formeither as the free conpounds or as
s®) vat @dryding antglangateplagivd strip,ithe strip haeigtahbasetpsrtion, the

o TR 25 0 S BRSO LS L2 iing
an oufrlfac Tgﬁdta? 'iéH# 38!2 Yégltgghwlls% @ﬁt&ﬂﬂﬂ% &b ?foref@ﬁ 'u??ﬂaﬁdinrg from the
y a in a

storchionetry torne _ solute his 1 nventi o]
outer ¢&U¥UTURE base %)d%ﬁdrﬂ VientibPoytian tairpod WBHdl-endUenote from the
solvents preferably do not interfere with the
base yiriongi cal activity of the solute. Solvents may be, by
of ., exaympl.e, water, ethanol oy acetigc acid, t hods ..
oP) sol inkEacleing evfgéw@frafprs}n& SRRIRCSH ¥ ﬁlﬂ{l?reoéﬂte!\ﬁafsﬁ ortion of

the sthif'ill'a Js?ﬁcgl{ F%jacénct Jgstﬁg at [bakt &% lri? ?)g)?ﬁé)n,soerr{ﬁg cﬁ%gl end of the
enconpasses ose derivatives at fare converted 1 n
at leadti ot 1P pbfgore STRBUO UsrRfa sulbeaskmBId @inpSifdstrip;
derivatives would readily occur to those skilled in
t e ar bending thecougesité eirippabogt @ axie paosvetse v drecbase;
free hydroxy group is converted into an ester
de} i vaﬂlt(f@‘%ﬂln&ars??@‘%ﬁtm(\g’g@ﬁgd?%‘h‘b%ﬂt?@ s ptheg of ghg base
. N\- oxi de, .Ex | es. of _ester [l vatives include al .
port i R oy 8 ARl o SR f Bt kA Sl pHETp Sl e diseal
end oR Sl letFrR AP bYriicH 58185 toFAYCAIRRERDIE DB mipdsite strig,
prodrug of a cohpound of the invention is within th
sodeeelynthesppep of irdfoddeng afisit ietfording westhbemadcurs during or
procedures for the preparation of suitable prodrugs
according to the invention are described in text
books, such as "Design of Prodrugs" Ed. H Bundgaard,
El sevier, 1985. The term "pharmaceutically acceptabl e
ester" includes biologically acceptable esters of

o Y "
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Trans. 1, 1073-1078. In a further aspect of the

i nvention, new nethods have been devel oped for the
w@e@pas@si on of certain corrpgunds of formul a |PCHAU2@/E01463

descri bed herein. Schene 2 fllustrates an exanple of a

after tixggggg@sxeég%tp afr@rwﬁlere ti\o\%}]etglpoe '&—8 fact M e s% c&%re)inforcing
B Ret@ s du ARREOIe Y tic o- haI ocar boxyl iC

mem aci L?Ils? ngg%% ded in tertu?%ggﬁ or anot her suitable
solvent with approximately 1.5 equi val ents of an
appropriate b-di ketone. To this mxture is added
approximately 0.25 equival ents of copper, copper (I)

brom.de o opper (1) iodide or ens on

i ol B Git he BRSRP AR UG s USeRIER BTRQRG further
deta11R9ftﬁ§§i‘eHéﬂc%q5tanH%QﬁhQ‘?at@H iR P H{?o%}%}iylﬂg fig2?&d. qesd)

a pressure-resistant vessel and heat in“a“m crowave
embodgaeheardillustaitivie] and afd nét uacktBAE festrictivieradtheradogleyof the

1 hour. Alternatively, a solvent with a sufficiently
inventipgh boi ling point (such as L -di methyl acetanm de) nmay

be used and the m xture is heated at reflux in an open

vessel until the substrate has been substantially

DETA%?Y?DES&RIF’?@N%F Iﬁﬂqﬁaqueoﬁq\ﬂ?\lﬁb Cﬁ&%ﬁégS‘é)F\ﬂrHE INVENTION

neutralised wt extract ed
WEbbodlimehtsodt the @ edtich &relilastratedlie thd geddingpaxtingct s
are dried and concentrated and the resi due may be
repregantatiomsdinyhidhash chr omat ogr aphy. The | act one
inter digte is then hydrolysed b trea%menl W th
dFIEstre TR ghewa Gt sBeHHBakBEH A hCQrEP At R EIPGRCPRIipg to an

embo??m@n?@%t%%lﬁ{%ﬁmé‘:hene 2 O her conpounds of formula
prepared by substitution of an a-nethyl ene
81bAs & dirhad eieletorrhatbfFigluré 04 But shdws ahbeleiviedge
Dis -[CH2Jn-) and a catalytic amount of
arrang&nenm/ﬁm foining &d;acpmh denvolutithlobtte: toipl ed to - 78C.
The sel ected al k hal i de _or  di ha roximately 3
efigurg 2 é%‘f’é‘ﬁs aahd¥ftrﬁéﬁ"%smé@éﬂ%}ﬁm %ﬂ&'@%&&gg‘aﬁ’% added:
e mxture st| r 0
¢ byt o4 P AR R B e PR O Rl Pibfyds P Ra 1o
respeghe(glyre i's cool ed aga| n and quenched W|th a saturat ed
sol ution of ammoni um chloride and diluted with a snmall
4db ands@netrithdewrafanpipelvayend frons dpapeifdd ohfiggure 1b.

vvashed with brine, dried over MgSO4 and, conce(ftrat ed
THigute S 1 acrassysestiopal ViV asprRBRFHASIHPI aceard 1B to A fygther

ety oSS ALKl ISR A6

portiGf : 7188-7190. O her conpounds of formula | may be
0 tained by acyl ati ng conmpounds of fornula Il as
| IFiigisrereai giinilar Gehetethdt 6OFiguira s blut skowmaldgacenSpiites 3
In one nethod, two equival ents of

interlgirkiegpr opyl et hyI amne or triet hyI am ne are added to

t of f
e R A S
frth o A B 1L AR TR 0B larged view

of thélespbsite wbt;ia)rwah@f tleenebrhpesips steipct extracted into a
sui tabl e organi ¢ sol vent and worked up accordi

n
s tFaguaieer b imenteodarged;viewasimilay taathesmlangpdaiiey qfé%gure 7a but

carried oyt by reacti ui val ent of the conpound
showgranralistptive FompPeite HESD%EBP?QI ent of the appropriate

a l-Qr [

i ?611 Ll%grzg %dj?/ﬁeﬂf Z aﬁﬂ%@% %%tﬁ&f d{erﬁéﬁv %ﬁgosﬁe rib

pombﬁgl ated. Alternatively, conpounds of for nul alll may
be treated with approximately 2.2 equivalents of an
appropriate acid chloride or anhydride in pyridine at
approximately -50C. The m xture is allowed to warmto
roomtenperature and after stirring for 2-24h the
product |s |soI at ed by st andard et hods Acyl ati on nay

- o o o o, o, o
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not hydrogen) from-C(S)NH 2 with HNRLR';
-C(=NCN)-NR R'" from-C(=NR R')-SRw th NH2CN by heati ng

w0 pooatknpsr ous al cohol, alterpatively from - C( =MA/ANRIORD01463
by treatnment with BrCN and CEt in EtOH

-NR-C( 7 Rfrom-NHR by.treatnent. wth (RS).2C= L.

RERTEED R 4 FieroRipete Bymericl TRy £ ubpRbifg StIp being
wounQ§atd (ﬂgm@wy&b%% witRHE Rlrbher a8PectNR tRERIR .

treat w th Lawesson's reagent |2, 4-bis(4-

NBighox §b kRows Ja-dross-gcliodal ieadb frhasppesitnstrip, abcdiding fto a

de]; -NRSQ2CE3 from-NHR with triflic anhydride and
furthgspsmebodimentiab oo viensien. dat spmposity eRp heing thesags stir

. HO { Et.OH: - C(OOCHfrom-C(OOH by treatnment with
lllust%fﬁé‘é“gg&ﬁe N2 then H20/ Ag 20 ; -C(O OH from

s ! i ) ti .
AR B I g
strip &REdELRBYIto aClHbEr efitodimen EHARE i éritidtg / R OH, - CHCH2

from - 2CH2CH by the Chugaev reaction; -NH2 from - .
CFiguees W, 10l Igrand i) dr argenlarged vigups sinvitar-toty Rpfarged view

. Wt sC [ basg then H2QO . - O.CHR from - R
of Figgge 2@% shRe Bl R e Pegmsaﬁ acs /
aqH2SM / acetone; -C6HS5CHO from - C6HS5CH3 with
A2, -CHOfrom-CNwith SnC2 / HO; -CN from
- RS NHR toFidure@aban eldrigRtd dompodite@tiRpviittthat\ighidindabk{do form
During the reactions a nunber of the noieties may need
a heli¢al phipe jsrshtoaon.eThe Soinpabite siyipol earnprisey auplongate mlebtic strip 11

known_ in jndustry and have been descrihed .in nman
and aafioigralickinared aPRHIERYPTORS MRS i el qepatared by an

el RRe8e HERfiroh . BBty Bea i it of e
inventi0fiii€ pskivinyikhlorifé Wcz)ﬁth’éﬁgﬁbﬂ'\er 38ft4ble Pigstics may be used

abbrevi ati ons that may be used herein, included in
includogemdgethytemed, and t he experimental section are as

foll ows unl ess indicated otherw se: DCM

di chl or onet hane DI EA: dii sopropyl et hyl am ne DM

di-ret hyl £ or nani t: l : MNe:
o P T e S P e AL A e 16
A IR SRR AT ER it PIADAHEROp e o

the bakeAvorfion flRuBadraribtpoctian 26 hakkidistal end 26 remote from the base
Fluoro-N, N, N', N'-tetranet hyl| f or mam di ni um . .
portiontathis erafneisismdt eacimgempasite A1 pe1dIony Zhcorapyisessipboard
. .chloride TsOK: .. Tol uenesul phoni ¢ aci.d T iLnventi . .
reinfdiFEg HERPET T G ahEr e CEsnpOi L anif Bpl keinforcing
40 mAhBXENEHOR BRI thd §RldTenH d?fthé?ﬁy’pd%ﬁﬂh?a%lﬂ@ t8'the inboard
east one conpound of forrmula | or "la including
reinfdrbmgnmeniber 68J arat ar phitehihedmdd phastic wabqebrtigs. 23| éxtersding
contenpl ated that the conpositions of the invention
betweantheinbersd ansheutheasd rejafergingimembessSOane 48ne or
nore ot her conpounds having anti-viral activity in
respect of RSV, such as Virazole(r), or other agents
SYHb iﬁ%rﬁ%ﬁpdt@?ﬁgsttf@w. &5 pSHRADFRGs the irlbdaF@ANATRIBLSH
that the conpositions o? the invention may further
reinféreitgamenerHB0 afdid0iaplael EHis is pastihilady igporiaint inb&eding as it
drugs to treat synptons of the disease, such as for
prodesesmphuch more] effdctinaatitfepemthan oshervwise wouydd bgprovided. For
) di cl pf enac, di.fl.uni sal,. etodol.ac, .fenoprofen,. .
instanqe v Bef fag it Bupesndint AeliEpies ARE RERpHgR &f the inboard
and JtRbOAY RfnfoPBHANNIBe A% nd B ) i85 e BRHUIR' AR Bipe against
naproxen, oxap¥ozin, piroxicany salsalate, sullndac,
tolmetin. It is contenplated that the conpositions of
the invention may further contain or be adm nistered
Wi th other drugs to treat synptons of the disease,
such as for exanple, steroids such as short-acting
bet a- agoni sts: al buterol, |eval buterol, bitolterol,
pirbuterol, terbutaline, ipratropium brom de,



10

15

20

25

30

The conpounds of the invention, together with a
conventional adjuvant, carrier, or diluent, may thus

wheooploawsrl i nto the form of armaceuti cal conpOBFAURMMNB01463
and unit dosages thereof, and in such form may be

radialggﬂgés}ﬁ%(ggc’)aqg a%oéoinﬁa 3467 S?I?‘lllg?g}}‘?g with'sithitht ggnforcingmembers

or 11 guids such as soltutions, suspensi on
that aRMtSPABE afhrtXh hFadRil dedpgohes filled with the sane,
all for oral use, in the formof suppositories for
rectal adm nistration; or in the formof sterile
arenteral_ (includin

inj ectapl e sol utjons for . .
sﬁﬁcm@&}ag)m%be%@%gq shenin Figurgy Aﬁagfit%lgw Trlps a
ni f her ) pris onventional .
substalaliy AL AR oL sCR bR Pieg PRYGRAR hRFUSERARY 6 Wid wire or
strandddt e tfopi@idricenal active conpounds or principles, and
such unit dosage forms nay contain any suitable
ef fective anmount of the active ingredi ent commensurate
ith the jntended daily dosage range to he_enpl qyed. )
FOR AUPERARETE lgilemtr?é the VeRdPnis PR yRARE iggtre 2, 1 i this
i dj : . 0) 0 h d
crnbod A MR i P LR 8D Mgl PO P20 hr
cross-§cRBbAGEIHaPel YRe Hélhiord BnfbRESTE0 arld 20 ©P FRAHBIS 0Rd bBStrips
present invention can be adm nistrated in a w de
of steel ar abimirofmorh resnttippe@npesitd rilgeatens 20 have the appdarance
be understood to those skilled in the art that the

and fungtippwimgars dgbeams nEhasg Formagie sibs odtersignifiganteéficiency

onponen ei ther.. a.conqpound.of the invention.or,a, ..
advanf B RNER the SmpGhudubRlEicsed B the Akl silict e Brplia
Patent Rgﬁ]ﬁéétﬁfh NGOA UPH08B2I7000 rPfazsdiBeaiboveal conpositions
fr the conpounds of the present invention,
phar maceutically acceptable carriers can be either
solid or liquid. Solid form preparations may include
povermspositib pertions 2Gillustipted wsFigusesla 4band 2 are more
.. S osptories, .and dispensable granules. A solid
efficieBl Hangthe sgiiisits tibsif the AL SseHianed s linr A PiEg s o
Furthé%oxf'é,secﬂii'vﬂf%m Stifthe RVAHHe S oFUERE WithSH SRIrhl1 S Reight as
['ubricants, suspending agents, binders, preservatfPves,
indicate@bbyg theldsubled@adtd agrag®H & Figurad sigttifipaityales$ than would
material. For exanple, in powders, the carrier is a
otherwisadeyeguiredickhis bas @ numalbper of adyantages: korangfanke,tinghe
.fi.nely divided.active .conponent. For exanple. .in .
applicef o £1P< HEAGUTRAURN SHTHIE AHPS PSP UL W thisba host pipe, the
result Y ipt Ehal B! ORHOTRRAT Rkt PH W ERFikhs Ming the
comp&disstapIf FeguresNe, OVER &S campat@btethe dongd@iRBiNp of the
contain fromfive or ten to about seventy percent of
aforemenmtienad applicatipound. Suitable carriers may be

magnesi um car bonat e, magnesi um stearate, talc, sugar,
| act ose, pectin, dextrin, starch, gelatin, tragacanth,

| ' . | i
BN ARL AR rc R ORI S R il over
their doRfe¥pBha@Ray bbb rdiffdrbin@ntleshbess innClakdtal df¥€ction. In another
fornmul ati on of the active conmpound with encapsul ating

embodmnenrti ofIthe snveationgforpinstandée g showaps Rigurerd) whe atbaané and / or
active conmponent, with or without carriers, is
Outbogtfi FeintaeiR gy enbery mag compyisemuliple e hets aselthgcpaie of the

' e i md arl caghet en .e Lihcl .
outbofbd fublple PG AR oL OO RN R BRSPS
correép%é;ﬁﬂigeﬁllﬁﬁm BankethgaPeiler@) P4 el dir@Btién  THe Paose of
adm nistration. For preparing suppositories, a |ow
centring loven thenmbpaslisdinfes ciagmainber(s)in 4 kitéral direction is to provide a
gl ycerides or cocoa butter, is first nelted and the
active conponent is dispersed honogeneously therein,
as by stirring. The nolten honbgenous mixture is then
poured into conveni ent sized noulds, allowed to cool,
and thereby to solidify. Formul ations suitable for

o, . e o o
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proper fluidity can be maintai ned, for exanple, by the
use of a coating such as lecithin, by the naintenance
w@boosl@osequi red particle si in the case of PCT/AU2007/001463
di spersion and by the use of“surfactants. The
r r.QQr aani
balan R e e Bl At o ThE SRRtk B Bfprsio cotlapse
sidew¥yd iRdSr AfddiRP&UShindl loadd antifungal agents, for
exanpl e, parabens, chlorobutanol, phenol, sorbic acid,
thinmerosal and the like. In many cases, it will be
preferable.to include_ agents to ad%ust osnolality, for

;
dRsepreaprlicpiions i may de@dvantagepss to madehs themil hejght RH as

.. ati | 1 j il 1. be i [ i t.h Dbl,qod.

indicals? fBLELT 16 e hAILRER! A e joitie, BRLHES A Hhi @IS e

doublé ABadi&l Rfr8UaRbeRAOH irPFighhe2use in the conpositions of
agents del ayi ng absorption, for exanple, alumn nium

nonost earate and gel atin. Pharmaceutical forns
suitable for injectable use may be delivered b
Nhdbe ppefila howyy inFiguee Laibaghithe inhpard aad outboard

reinfofcig Bt S0an i 85 CouPtehe e B PRER by IR T i
parﬁc@l%ﬂypicﬁ&%&i%o% WRERTRO F&hidingReAibets/S0 510 ‘éPé’ftﬁa'd@ from

the“requir anount in the appfopriate solvent w
materiads sulbtjsct @b berrosiogr (feki idstancs stebl)as t hese enuner at ed

above, as required, followed by filtered

sterilization. Cenerally, dispersions are prepared by

[ orporating t various, sterilised active ingredient
e et VBl SrRPURSHT B e 0 i sbpRiin Figre 1a
is shoWwhSPRE ﬁﬁf‘?&eﬂ‘é@bé‘m&?\ hb Igf‘r\i/ﬁseﬂyéfr lelgupé i@ Enli?hg% HYrS in the
fromthose enunerated above. |In tHe ease o terile
area opthatelgesflérandnis. Thepagatdeedilsadf Fgere 1aepioiji@€ h atdchanical

sol utions, preferred nethods of preparation are vacuum
interl@kﬁeﬁgem afljagentecatvipl wigorsf ofdhe meatirslistirip. In contrast, the edges of

sterile-filtered . solution, of, the acti.ve, i ngredi gnt
the prififen Figute i proyidr feravelfed orfised ipitiEbetijken qdjarent

' [ fents are suitably protected they may be
Convogﬁgﬁﬁ3ﬁ§§§%ﬁﬂ%tered, for exanple, with an inert

diluent or wwth an assim | able edible carrier, or it
may be enclosed in hard or soft shell gelatin capsule,

dtusing aithetxsl ges ob the prafile shownab IFéguere larcantbewaghi¢sed by

i ncor.por at.ed dire tl jth,thedgagd,of tQS dj et. For
Solve%ﬂ%ﬂgﬁé@aﬁewrﬁx S 4f Joiing Ve RiP et (FtPer I0dPEUREANS
includfy weging OIS iyl hLo BERITIVC A et d Gther

mater@psul es, elixirs, suspensions, syrups, wafers, and
the |ike. Such conpositions and preparations
preferably contain at |east 1% by wei ght of active

compound. The percenta of the caqnpositions_and .
pY &t pvagsraaleggn %61“15%‘%29‘5@? ploardangoutbgard jeinforcing

i ently. be. bet b 5 to. about 80% of _t

membERTERAEIE: LB it D Rt Ten e B idal B,

outboaﬁﬁfeaﬂ%%ﬂ\g%wbeﬁs%eiuc&_cym,ssitaﬁ% SERD DEmIMuinh GREE metals,
that a suitabl e dosage w |

be obtai ned. The tablets,
naturdlfibree kevhir) $ynthetipfbtessandritighiserenigkie phasyics |IFoo examiple, ras
t he_components as |isted hereafter: a binder such as
showryinnfigaee éf, @ higbrstrengsh prlysnergandie weldeddisectin an sq the top of
theril)as'dicalciumphosphate; a di sintegrating agent such as
corn starch, potato starch, alginic acid and the |ike;
a lubricant such as magnesi um stearate; and a
sweet eni ng agent such a sucrose, |actose or saccharin
may be added or a flavouring agent such as pepperm nt,
oi |l of wintergreen, or cherry flavouring. Wen the
dosage unit formis a capsule, it nmay contain, in
addition to materials of the above type, a liquid
carrier. Various other materials nmay be present as
coatings or to otherwi se nodify the physical form of

o o o o, - " o,
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and acaci a; and nout hwashes conprising the active
ingredient in a suitable liquid carrier. Solutions or

WG empen®snns are applied dirgitly to the nasal PCEXU2007/001463
by conventional neans, for anple with a dropper,

P 0 I n [ OV
R S L TN
membr S e indthndd, PAkd Maytl atdy with PEQIEWRE WitH Béhding to the
pati ent adn1n|ster|ng an appropri ate, predeternlneg
ribs oﬁ/tbielmmpﬁsnbrsenpov\hte iorsonne spslirationsmvilllbe doheedwspreotna
pray, this may be achieved for exanple by neans of a
corrosign &1 Lﬁataa%hy SahgrdpnayPluaiylens qogprdurlongoses that could be

ell and ret nt| n t Qunds LaGE to the
weldef kBl AR e R b BB R S DL HC bR Sl i ke, ©
apphcfa%ﬂyhﬁir&ﬂfd%ﬁl rﬁEHﬁiérs'igent S expect ed to enhance
del i very and tention in the nasal nucosa.
Adnlnlstratlon to the respiratory tract may al so be
achi eved by neans of an aerosol formulation in which
tiResomee fm lqaﬁ@nédﬁ @ﬁy esaqyra@mgf@us toserrptedbe gurfaegiof the

reinfogcﬁn% rr%efrp %r?s &S} éﬁ%g \"Y é%? %giggﬁ)gﬁcgﬂgadgg between the members
andﬂggﬁghghgﬁhgﬁmgﬁgm%h ane, trichlorofluoronethane, or
di chl orot ePraf | uor oet hane, carbon di oxi de, or other
suitabl e gas. The aerosol may conveniently al so
contain a surfactant such as lecithin. The dose of

d%@r%@r@égénﬂnbers wdy b tpriged shraidest strandedrpldited or pre-
processiBisaher e I give el Sopaatien o PhctaRaRer s

powder m x of the conpound in a suitable powder base
such as | actose, starch, starch derivatives such as

Hpls eetiyfiorinyg m@hbyts wal bl preReatad t§ ahpvdnyiheybond § h
(PVP). Conveniently the powder carrier will forma ge

betweren thtenemaleers apdthe yurrﬁme\dpngz\@terp d?oehﬁa@mgl the steg rdshices the
sent in u ose fo in capsul es o
rapid Rogling aﬁg? Aé’dgglasﬁ"e? r “CSF %ﬁaﬂﬁﬁgﬁmmﬁ 2piierial at

ch the pomder may be adni ni st er ed by nmeans of an
thatpﬁﬁﬁaler. In formul ations intended for adm nistration
to the respiratory tract, including intranasa
formul ati ons, the conpound will generally have a snal
pHne detbeasd zenfamn'@aanpﬁer o some applicatiais may deXklifferent from

the in c}gr%lgrgirgg%gﬁfqrﬁggqﬁ g og}rgs%ailgcig?{lgq%rhﬁzg?g %d?gg ggrtl Itll?)gg it is

only r{gcggsg% ;thg ggt 0 (b c%gg]n{e% 8 g %r?goﬁ ?%rehave

release o e active Ingre

a hi m@g@ Shodl9s B 8RGO WndCiglis BRIPRRECSIshAPForahe inboard
preferably in unit dosage forms” In such form the

reinfopring anehbenta ke stodof in dedpressionyopr hade s digle ¥ouagsimgdulus in
approgrlate uantltles of the active conponent. The,

comprggpiony dNatysakiahres ééﬁws%‘én&ub%‘ﬁlé’g‘elﬁltpﬂré wpam gpmpregsion and

theref@ﬁ ¢ ka 05312{5% nf&)rrlgla% PE r erteﬁggr%?ﬂé'g{ené ef 06 Jaérglgar alaut not for
the mi{élaffe%i%klﬁgﬁﬂé&ﬁér o rethbdrf eAléB' in s‘%?ﬁea&g[‘)lﬁc%h%g aheRfitBoard

capsul e cachet, or lozenge its it can
reinfobeing meerappr npylt&tmormMEpﬁbleanﬂegfaddmefrom qaedagetnd in

form It is especially advantageous to fornul ate
such qigguangtances thisrperiber eduld; be djeeEgeionnpsisthot materialsash as
of administration and uniformty of dosage. Dosage
MY f orm as used herein refers to physically discrete
units suited as unitary dosages for the subjects to be
treated; each unit containing a predeterm ned quantity
of active material calculated to produce the desired
t herapeutic effect in association with the required
phar maceutical carrier. The specification for the
dosage unit forms of the invention are dictated by and
directly dependent on (a) the unique characteristics
of the actlve naterlal and the partlculartherapeutlc

Y Y e a o o e .
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HPLC was carried out using a Glson 322 punp with a
G lson 215 liquid handler and a HPI| OO PDA detect or.
wQri0ss$00st at ed ot herwi se, HPLLC systens enpl oyeRCT/AU2007/001463
Phenonmenex C8(2) colums usihg water containing 0.1%
T il
Oﬁgg% Iﬂd‘é toﬁglglqﬁ%%ﬁggﬁ |t€% ent o?{gtalﬁ%bggﬁ?%pr z:{ltn'é g itate
betwekﬁ&éhﬁm dndfcofr(.p“rﬁsldl@i Wlithin ehtls c@sidution df @@ dstte strip
reacted W th approximately 3 equival ents of an
forming greopelically wowmd péipof the general fornula H2NB-
C-NH2. The mxture is heated under reflux in an inert
sol vent, such as 1,2- dichloroethane, toluene or

%laf %t 12162)1%?211&6%'1?& ) %ﬁﬂ(rﬁﬁﬁ F%dﬂeg 2% erlr% 1b, an an array of

seven |1@ngmwn@ ©abhdwigath portidits A0 ced\a?élit%lcyéds thé Wfiﬂtlﬁ§f @@ strip
acid tosylate, can be used. After this tine the

are prowiled; dn otkerxtbogiinerds oo tie ianentior mpyredudesstib pertighs 20
band recrystallised froman appropriate solvent. If no

may b previstedat e forms the sol vent is evaporated in vacuo
and the residue recrystallised or purified using flash
chromat ogr aphy or preparative HPLC. This nethod for
f Refai ﬁ‘cQFng Wedsa Bblida0lyband H)rri sﬁ@ g@g@m Ed)d?tibeﬁfb
pr ocertﬁjla%r es described i nBIUS 4, 058, kOV\gkl T. y

helicaly vahdmglﬁl@korﬂposﬂersgljnp@hem maﬁgamsabzmmdaam shown
Houl i_han, , 1975, J

Compgg%g@zgtirggv%@g\d(% Bigr qﬂp@mﬁppt\@eyrlel@ation of the reinforcing

memb@s .'g(%ﬁc?ﬁéf %1%1 eés?e t”t]odt%?l':% 1deti|4 O%(%g%?nol p%rél O’[&etnp] S

qui nol'I none 1've “above Was
substaﬁtiéﬂ!y ﬂﬁ\CﬁBﬂ'\g{é& AR} ﬁ{E ‘K}ﬁuﬁﬂ of tl(@ﬁﬁ%)o%l fgﬁhm‘ll&z 70 The
acidl 1H NMR (300 MHz, d6-acetone) d (m
mtermdeblateiplﬁic‘awéﬁ porntiond3 pihvide éh@ibt(t thpx tllié)reuﬁoﬁcﬁng strips 20 and
15. 4 Hz) IH J 15, 3.68-3.79 (m
30 duqqlg thqwgtsdmgm tbpnstrm.éo Bugmg(x@mdzp.g oj t > T30  form a

hetical P4, i TutdPhojil ot D kit abStard o s pincialy

transv%%% t% the strip 10. :
9a- (4- Chl orophenyl )-2,3,9,9a-tetrahydro-1H1,3a,8-tria

zacvcl opent a[ bl napht haI en-4-one The

poI yaza tet rah dr onapht hal enone derivati ve above was
m R Bigine b 1 e i dhimass o he

profllei\ly\g{:\éz (1% Chl or &% 2 O o hég‘ltg_ ol C?l}ﬁl p% Prggrqce Clrlterla
e oy oy BT

Two equi val ents of di i sopropyl et hyl am ne or
triethylam ne are added to one equivalent of a
Flgure:&rﬁmmja éarther embadiment of thmmmntmﬂmmlbm it &l teshiomay in

Figur TRl SR SRR SR SRR 12 e

TS P 80 ST,

memb@i@ﬁ&l\@é a Sifallag HRanétat.dt SR be HpprEEi&id that many other

subsequently washed with solutions of 1:1 sat.

variatiHs@re @q}»sihétamd, thiat thesweb patiO028 angy hevediffardnisdtapes and
.. Na2 (aq),. The EtQAC|s dried (Na2SO4 or l\/gSO(£1 t he

thicknesses e@@&kﬁ)?%ﬁ%ﬂflﬁ gsign Pasametons that are rrdtdred ko be

achle&erdy%h@ rbﬁfé F;{_ 8%'541& s%qpQKOWnaif‘lrhgmeoyHangggBpgd&credb@gf a

rep ar &

Cross}{gaa%xwdgﬁ)ﬂﬁ&ggggr ophenyl ) - 5- oxo- 23. 10, 10a-t et r ahvdr o-

5H i mi dazori.2-blisoquinolin- 1-yli

- 2- oxoet hyl >- 4-f | uor obenzenesul f onam de The am de

above was prepared by Method B using

4- (fl uor obenzenesul f onyl am no) acetyl chloride and

triethylam ne in dichloromethane and purified by flash

chr omat ography. 1H NMR (300 MHz5 CDCl 3) d 3.39 (d, IH,

J 15 Hz), 3.54-3.62 (m IH) 3 66 3 89 (m 4H)5 4 44

— =
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spiro j~cycl opropane-(l ,10'-i m dazo
I,2-b]isoquinolin[ 5]one)] The am de above was

w@e@patws2 by Met hod D usi ng PCT/AU2007/001463
-(4-fl uorobenzyl) et hyl enedi y?n ne in xylenes at refl ux

(S5 RoBR AR 20 7 the HIFRCGERE Wl s
variarltsipf tHe ribateaBR). (o indthncel irPRiglhr®9b Gmuﬁ?fb%rsdl% r??ﬁrll{r%, mouth is

IH5 J 14 Hz), 2.55-2.65 (m I'H), 3.19-3. :
formed between prréjectionsi2944nd t8extendimg(fmpmi thp distaliddi 24 of the rib

portio%{%blg -;Dr%]ggtegﬁ?s_ Oe?ncf;’_z‘@has oF ,16.7 t 1, é)\g 51%1% gqr)_lngl,lggrl) i’gsﬁq}l)a’_cion ofa
e A A48, 0 e S AN g s

can theflREUfeqfto (RIsEWh@nlduthibetweaLHRFeMdns 298 anBRYb\A Rt
of the appropriate isocyanate or isothiocyanate in THF

through axy¢lding ptocasd, arspbresnit fusing gpmgceass of A @uidg-IrP0Ssffor irfstance.
- 48h. The reaction is then allowed to cool and the
product filtered, washed and recrystallised from an

. ' I | f I.pitate f th h
SPERRE 2B rs T thontt s EF, kiaip o Chshdifytiian be
sealedo&m_r}g,tgmgl ,%g;ngwmqh{: .The appropriate isocyanate,
i sot hi ocyanate, sulfonyl chloride, acid chloride,

anhydride or alternative acylating agent (2.2eq) is
added directly for liquids or as a solution in

pYiBHER freshowsp fughesypignt afdhe ribgpartion?0dn whigh the inboard
. i af d.of  f 101 (O lppol) i
reintol B ARBH EA TR Bl Bl bP IR B o

allowed to warmto roomtenperature for 2-24 h. The
reaction is subsequently diluted with water and
et Figatesd’ g dnickEh t funtkeer wiatianSHr€lsRown whéerthe ihbedrde
. . organic solvent. The conbined organic extracts are
reinfoygiBg aperpbens J0narraialiedk subsequentiortrysixn of Hie plagticsizip 11
f bagsic.products the id h.is omitted and in th
and wher@ B Elofine shesnfits & it ERma e et afinsidfof the
lasti &yf;};ﬂl. or basic products the crude purity may be
pasulpnp oved by stirring the conbined CH2C 2 extract in

the presence of a pol yner-supported base (such as
MP- car bonate resin, Argonaut Technol ogies Inc.) for

ofiguref shrives Tfiptheevaniantof the eomppeite yibypsoipn 2Aavhere the
outbo g SRR 1 BB et pE e RS lucd o
(A i i di . 2,3 ,10.1
co-oxf Qe S TURABT PN o b Ly BBy BRI

-5-oneThe acyl ated i soqui nol i none derivative above was
prepared by Method F using nicotinoyl chloride and
10ke dimendionophd alrapesfahe plastic Skrip é2rthayedindorcing elements 30

Him dazo [1,.2-Db]isogui.nnolin-5-_ _one. 1H NMR (3Q0 :
and 4@@%@@%@%@@ platggiy H?r@@s,%sqagﬁwwwm sqlksh,%ameter

ot B2l ke oty O ot i

7a ma¥-Ha¥e(rdinférting nmferb&rs 30 and 40/mde Om Wilte 1.25 d2m(ildHameter. In
H J 1.7Hz3 2.2Hz, J 7.9Hz), 8.67 (dd, IH J 1.7Hz,

some dppliGiions wir? difmdters bf 0.8m0On Okitess Indy BeapprdgBiathBr fidrz
cal cul ated [ MtH +: 404.0; found: 404.1. .
compagjte S(tﬂlpé:g?ro\"ﬁﬁp‘ﬁ‘elﬁ% ipmefer; pipes nHchy thickercwirgs\perhaps of
-tet rahvdro- 1H I m.dazoe. 1, 2- bli saoqui.nolin-5
several Sl 8§ PR b BhetEcartols stkeR SEWARO A dace
Rib hAERBAA aNatrhef typichlly bebBtwieetl Siaft Atd 30intn \Wghough in
pre-activated by treatnent with one equival ent "of
some @pplicatiarisasnmdlier or larger rib heights will be appropriate).
AV VTV -tetranet hyl - uroni um hexaf | uor o- phosphat e
in a DMF/ pyridine solution. After 10 mnutes, this
sol uti on was added to 10a-(4-chl orophenyl)-2,3, 10,1
CGa-tetrahydro- | H mdazo [1, 2-b]isoquinolin-5 -one.1H
NVR (300 MHz5 CD2C12) d 3.57 (d, IH J 16.0 Hz),

PN TSN OO NS
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used and the mxture is heated at reflux in an open
vessel until the substrate has been substantially
w@owsestoszrl. The resulting mxture is diluted waAU2007/001463

water, neutralised with aguebus NHAC and extracted

with a suitable organic solvent. The organic extracts

are dried and concentrated and the resi due nay be

I r t

PP R gB RPN TRl RV
illustraiedulretlds) a?mualmyﬂf Gix st dsspdcohd eforiggite gu et d ikinforcihg

as a co-sol vent

membgrg 42 qud &k larfr pptitiaped latersliyaffopt }o firss ﬁhdcﬂei:@ﬂd: sigles d

respe%ér%&éf;' or OEB)E?%E}\gihOX ety sonlpgg lctilar t8 %ed base 12.

With lﬁl&ﬂr%é)e(lﬁéﬂg l:}fé)%dﬁﬂg‘o‘m%chg ngtg%ré 20 1ssstakl>1(1)13€éd. ﬁ&om&z% 00
compddite, ritsl poFRE¥ R0 Berdld Ftefadl; g tdkdne sTdeé) Zhértlthe2fdnsibn8n thi yeinforcing

7.72 (d, IH, J 5.0Hz) 06 (d, 2H, J 8.7Hz), 8.51 (s,
membiefpn tBe Bppo@ite $ide mllaendlzcy straghterbthe conpposite rib gartion 20 as

E}Hﬂ;& i ; foud 276, 1 Method, | An appropriate
the co ¢ o0 fow WORR 1 PR TRAATY 64 abauf 71 aXi8datsralfo and

i de (1-3 equival ents) and an excess of

below";{hg'@agﬁaﬂ?}tﬁg{rgjm“ c nucl eophile. The m xture is cool ed

or heated (typically 0 - 90 0C) if necessary and

all owed to react until the carboxylic acid derivative

i Refeuriisg nowi talHigussidanklb, 10hand é6d: érdmrgekb(\tiawe argshown of

poured i ice and djlute I f asol .
furtheg F’éb‘?ﬁ?stogttg% compogHy riparea 25'0 Veth &qseéﬁﬁ GRERERNSIE no
et el 1 B 8 P AR 20 e
strip 1@9'?538[‘1‘}1%9(}/@6' deddiibddl RANE apPRYares éé%htaf‘%ox@féféﬂeﬁ@ecb¥5atent
recrystallisation froma suitable solvent or by
application A 2Q132RH20. Imscmeapplisatsorishé mayp ba girefeyable $esvind a

forma | actone, which may be hydrol ysed by treatnent
helicalpips haviing psaglbﬁamgqu%géknaéo Astesebed }rh@e aforementioned

paten RO bt GPER2ATT SR B hypoeapeptly aeding inbgard and
outbodrd feikfbr&RbkhERBERYI0 ared @GQ@leﬁéHat@?ﬁxz oﬁ@ bflF t?@é’ﬁ)a 10b,

was prepared by nmethod | using honophthdlic anh

10c anantDd:-hl or obenzene. In this case, it was found to be
advant ageous to heat the reaction to 85 C for 4 hours.
The product was isolated by flash chronatography 1H

8P {S0R AR St B8 e Bt (yoblors Forir
20 can]begfcén{é%i) in I'K?é? V\(a%f;sz) c?’él’to dreatéa 'E‘émpbs?te §hj|1:|% }jlavﬁlﬁgﬁc&ﬂposite

8.5 Hz 2H, J 8 Hz)
rib pomldlﬁ Whér@ﬁn anbeyrdrrefifoaling &embémb disposad Iv«zlﬂ@lardar@djddeﬁt to
acid in THF is treated with approximately 2 to
the basg povtadreand apfoutheard neinforeing mgmbemis dispased WIthm the distal

et LRS5BT e GG gt
the me%rdezﬂTcds uftRdald Q%an&laﬁ\ )éfnLH'e '@pt&(‘jﬂﬁp QG| Alet 93 i%%cx?(g

a solution of appr nate ents
membRi R 8 forheofsbeip 1m@§,al§6élbd’lfrﬁh1cﬁfdi W@th@ﬂi o8 udy‘aa@ht&o the
alternative electrophile is then added. The reaction
plasti¢ webl pastied of sheveemposit®rib partion2Bi rring for 2 to 4
hours and then allowed to warmto roomtenperature
bef ore being poured into dilute aqueous HCO . The crude

p . f.i .ati 1 fi . .

PERMES S SELER g LA ORI [ B lsic swip
includ¥ 1864 4tk ndk Bintied o: LR sROAdIEXtPlsibE, WIHIAE USThgWebRtahce heating,

sui tabl e organi c solvent and the organiC extracts are

dried and concentrated. The residue may be purified by

recrystallisation or flash chronmatography. The nethod

is an adaptation of procedures described in Guion, T.

S., et al., 1996 Synth Cbnnunlcatlons 26: 1753- 1762
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acetate, dried (MgSO4) and concentr at ed.

2-[ 3-(4-Chl or ophenyl ) - 3- oxo- propyl 1- benzoic acid The
wede/naws above was preparegd by Method L fronPCT/AU2007/001463

2- fornylben20|c acid and | -{4- chlorophenyl) et hanone

welduzgnus NNﬁg\%%r?S%IVSPESJS :%%bung}/asnfl? (%'ﬂ(amc}_? %Jchrgexzt &or
exampfle 8l THe piis B éxie I

%SQ.B?H%gund ng%cgél\%%?lod M Aﬁagﬂglﬁgﬁ?yggr%}%ouwgm
(includingfagndensity tpodyethplenhaifosinatanoy). #Visarel BV Glikyseh solvent

i s dissolved or suspended in dichloromethane and

fusmgtméﬁge@rﬁfem blgde aealding ipenavngRRbERIqS. equi val ent s)

and a catal ytic amount of 18-crown-6 in

di chl oromet hane and the mxture is stirred at anbient

VRSN (R LARIGAUIBMBRMLEIT L B68S thd pikplic Sl¥12can

- 48 hours), them xture is washed wth an equal volune
also assist\mixﬁprmnpgcthe peéBlye sitingt ofrthe pigdeThe gamipositayieipsi s

then dried é SO ) and concentrated. The residue may
described pbeve camtusihgr ineorponate mihergtlemrpts taimprase thepyessure

rating 54§ Vel e, Fobimiane iy SRR i B Wi il

s AT L e S W Bk
havmgvat\fbu@t £modlMes m@ aﬁéﬁgtlh&lﬁaf exceed$ eint &f idesl plab&hhaterial of

and concentrated. The crude product may be purified b
the strip gambe isedml bg ﬂegpma may be incorporated into the profile (strip 12) in

any suliaBle gy GOF AN R REER SioRaNE S B e hazs SO strip 12
or ma%%e Qlés%%ﬁdn&&ﬁﬁezi 181@8 F/%at }I{:ﬂg d{/l%? {19102 ﬂ)oﬁﬁwq&é i\éﬁ'tlﬂa Y6 as

bove was prepare
showrti Pigaphedyhd 6. 1' - (4 ' - met hoxybenzyl) 2' ,3
, 1Ga" -tetrahydro- 1'H-spiro[cycl opropane-
(1,20 -imdazo[l, 2-b]isoquinolin[5]one)] using

THiToVEH TR R ARt SN SOIRr ha”@‘é‘%@o FhBance the

pressu%g é%ﬁl?% gp ﬁq% ﬂrp% %%ggr%qg%o oﬁﬂ%s]%zr%tru%te fo h?@ltf%l‘n%essure

apphcaﬁbms Brehdwen usﬁ?ogurgs 94nd 61A fethattibal 14clSB-pro¢idddby a male
IH), 6.97 (d, 2H® J 8.8 Hz), 7.15 (d, 2H, J 8.8 Hz),

edge n‘ﬂe@@e( i@ andlid femate Te’dge_nﬂerxiﬂzgr 187%oB8ed drorh Hshe plazn?z' skt 11. This

proflle( B crgﬁ e:pdge)gi]l,.%dS erycap?u](a&lgg t ﬂ’rellqurc%g If{leg\h.qﬁ 38 51513 40 as

the Coﬁosg{g gjﬁﬁ; or opﬁ%grﬂc%gfg) wﬂ@ tgl{éhy ?6‘0 e(? ﬁ%[b%ad as

prevﬂus?y BbscdriRaVi A edhif-50 i3 m&‘rfgbf&?@&ﬂt@ thé ‘Bﬁ&é POHidHPHEhe strip
deri vative above was prepared by nmethod M from 10a- (4-

11. Thehlaorinp b6k Ja-1gBer Y6@i e nedulabpdd strbHgthrtldavihe PVC plastic
1,2-b]i squ| nol i n-5-one using chromum (VI) oxide in

strip 15&: Vhen xeqund irvp el ’esbmpm@ls Befile sa Ré‘?Vléie& lughgyessure

IHJ 15.7 7

pipe siltgbll 57 ccntBling fuids bivige Blosg 2, AR soded coflbighions
are nof 'd’lre%tlg ponkded 'boYmQQOggﬁll@r, thElthidkdess dithe ﬁlﬁﬁ'&'%md]de"sign of the

Hz) 7.98 (dd, IH J 7.8, 1.1 Hz). ESI-M5 iz
mechardtal loek fedniddibl adjadent. ditgeb d6add 132msfrdéthhbtheife is able to

sel ected carbonyl conpound is dissolved in toluene or
withstapitsignibicanteintersa] peassuresid treated with Lawesson's

reagent (approximately 1.1 equivalents). The m xture

Is heated to reflux for 24 - 72 h . The cool ed m xture

[

R B N R R ‘a“hma cither
bondede thadas@yf tee ftipi 12 @triyedd ealswithin eHeatbzgrodphy stri cf

10a- (4- Chl orophenyl V2.3 ,1 Q@ OCa-tetrahvdro-1Him azo

F1. 2- bli soqui nol i ne-5-thi oneThe above thi oam de was

prepared by Method N from 10a- (4-chl orophenyl V2, 3,

10- 1Cat etrahydro- 1Him dazo 1, 2-b]i soqui nolin-5-one

1H NMR (300 I\/Hz d6 acetone) d 2 68 2.75 (m IH)

PN NSNS P S —— ~ @ ——a
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Mobi | e Phase A: Hexane Mobil e Phase B: Ethanol Flow
Rate: O0.7nmL/mn Isocratic Elution: 70% Mobi |l e Phase A,
w@esshiost e Phase B Run Tinme;,33m ns Col utimm  PCT/AU2007/001463
Tenperature: 30C Injection V%Iune: 20m Table 1 :
Separ ati on of Enantiomers Using Chiralcel OD-H Col umm
(elution conditions described above)lt will be
uod &yl SRS ihbat ir&eIRALPESp Rfied WiafBeaise d 143 @)r vA#tRin the lamina.
obt ai ned by The above processes fray, where
For insapreprientated ipdasticAilon strge that aresthidintg) inrsalongihadmad disrection
of Formula | usjng technigues known in the art. The
and wepk i a gerer pise dliFRstiRBdBaNEe dsed eguelpstiipganapamprove the
“hoo oogRPUﬂggf'% Taghg 2 _and Table 3 bel ow. AU conmpounds
B iioWheh AV e 15e8R préﬁg?ed. The conpounds have been
characterised by mass spectronetry and the observed
nol ecul ar ion for each is indicated in the tables.
TRIbStéc 2im Brriypathad asostpanmitsa ohnfwerseldrettiiiVRabwdak in a
_REI NFORCED STRI P W NDABLE TO FORM A HELI CAL PI PE AND
longitydinabdirerirErey dsebpused THE | NVENTI ON Thi's inventi on
relates to i nprovenents to reinforced ribbed
structures, and in particular to reinforced or
Sitn' g %ﬁlﬂtﬁﬁg CRhIl Be IRSPELIP KD fStm h YRR LfroiPAHY (drSmore)
made fr a conposite of materials. BACKGROUND The
plastid filrh e pothat apuistsdgnirpinantialiyngrthogendlatikgtions théreby besulting
. invention is intended to facilitate a better
in a cqmpeyita efrhighgtrengtihi alhdasetions: However, it shoul d be
appreci ated that the discussion is not an
acknow edgnent or adm ssion that any of the materi al
r o . .
BB s BN Rl G bl GETRRGy
stretclR@Ppblyaldfinshdet. Sactkstaawts hinas a higspiopoptior of avlediles
made by helically winding a plastic strip having a
orientgted; inghe sampatieestiopawhichyosntsis adhighbeoung emgidwdus and yield
| ongitudinally of the strip, either at room
“Im”¥gnperature or at an el evated tenperature where the
pl astic beconmes nore flexible. This formof helically
wound tube is already known in the piping industry and

| Phalgsplidaed AdstRaiPdtenbNot AQI28pB227080 titled! “@dmpodiet $trip
to the formof the plastic strip, the formof the tube

Windalpld Tohgorim Antlefical Riperdatd Metlyd Thereforifdis¢lpsds ather composite
. pipes or tubes are produced from such sirips. . For,
strip 4rKbQMBP§IESPIPS fRRture: fhgethes Rty SophiFRicing pipe. These
[ | S e
et BFRLH SRS ol AR AL BB SRR B Boure o
AU20033170D6 isthidrb & ifHiRgb AfUrafld indits aMtiretyaintd Bk sPécifibfion.
ribs. Alternatively the finished pi"pes or tubes can be
reinforced with strengthening or reinforcing nenbers.

In applications where the reinforcgg t ubes or. glpes
aMeors genesallynvarioyspercentages of gharb#bres withr kighiemodulus-(for

stk 305 1060 30 S0l AR ik Red BrBls B RS
imprd%lé@gqeﬂ‘ﬂn?ﬂr&ﬁ! PRE®Br piee dtfsubh BBHE lﬂﬁ% Wh% HLRdsile
plastic tube utilising a reinforcing nmenber "pl aced

strengthtofeRacompositdstriprarsd atnyainmprowe thée padsstileratielg efct pipe wound
resi stance of the finished pipe or tube is materially
from sygdyskEiped. The rei nforci ng menber conprises a netal
menber having a profile of U shape cross-section, the
free ends of the reinforcing nmenber being designed to
e . ' ) e Of
By i oRiP PR CsPRBR RN T (BfIed BboBe Ak be
manufigufddoin Deirneoftiieys. lﬂDﬁat‘ﬁtﬂhlém thdifeinfokdihf @nermbersrdanse
and the finished pipe. The applicant's Australian
Pat ent No. AU661047 di scl oses an i nprovenent over the
di scl osure of Australian Patent No. AU607431 referred
to above. The inprovenent is provided by the provision
of a reinforcing nenber having a central body portion

o S oy
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AU607431 and AU661047, the step of rolling the stee

reinforcing nenber to a radius of approximating that
w@boosleopt asti cs pi pe invoIVfg straining the sPEBAU2007/001463

reinforcing menber beyond i elastic limt. This

added ﬁ gqﬁ e bREuSBR! rB%ng&oeéh&Q%éﬂ%E&gr thép%%eeﬁ(%sid}\gprocess

I ng roc contr ast
but befate’ Wﬁiﬁﬂn@tﬁé tb@popit@biriLon & 8 spobie Hugidlg thie BBooling process,
generally requires nmuch | ess force due to the materi al
during thppipe windihgtpirecyss s aftes the gipegvindéng prepwess.t e
profile of the applicant's Australian Patent No.
AU2003227090 it becane possible to wind a preforned

Sb% g 09'{ &%tafp 11%91%’1? $he $i %%% Wﬂdﬁ&:ﬁ%ﬁés}é& Rtb% l?}hcpérg%und

nposi'te
withiPa p3g&ifo b Véﬂb‘lﬂﬂ@tﬁtéds abOv @ rBuhd drc@Ed Rt ctidPl e IFaA bSpipe
beyond t hose di sclosed i n the aforesaid Patent
produspienifadtory.i ons AU607431, AU661047 and AU2003227090, to
strips wndable into reinforced helically wound
pl astics tube or pipe and to pipes wound from such

Sh& %R df%«%\qgﬁ\(fr% I?gﬁré ?%/W BN ABGAr ! aﬁg Sufbarll rEJfSntforcmg

aspec nven ere’r's provided a comp
membeks bdh Bé RAABA at Varib&s Poidtd@lgaralelyPbPR gettierlih ARS ﬁﬁﬁﬁl‘f&gurmg
fluid, the conposite strip conpri'sing:” an el ongate
proceqasleasnp to asidr inplutkng pgstinstedlatipor Foroexantple, thesabpand seinforcing
ing a |lower side defining an inner face and an
memh@ﬁ peay be aéd%ﬁt ey tamionstage Viga crossheachextrgsian process and

d b d f h
e ou P 36 L R BB AR R PR BPR
windift QhéE@ﬁqﬁBﬂeﬁﬁ {@idtb Api FB?Obase portlon an el ongate
ﬁboard el nforgpng neng% di sposed within or adjacent

to the base portion; an el ongate outboard reinforcing
menber di sposed within the distal end of the rib
p%efﬁr@ﬁg ﬁ@rv\atq Bigure,8a ped Bhiprarest sl ﬂgon’éméd reinforcing

ate inter e .plastic web po
memiZ o3 o RBETGER Il Risap 4B o BRPBUS aTh 19 HRBrgthg pipe
e Paedr
windiFE ERGLS i} Uushiate PRHonRlicRg o Jiix 8 MielspBol P prp0ided to
feed wived 4®ihto Whedswisior siéte 27 \formed hnthe taphiglthe aib girgiens 20e
conposite rib portion reinforces the pipe agai nst
radlal crushlng | oads. Preferably t he out board

forC|n er is.con cted fro mat.er i
(AR AP RGOV EY & DA TACOUA 4 SEHahe oYiFe ﬁ%the spooling
r|
stage. W%%tﬁ?éé a ?‘?‘Iﬁ&“f@ﬁm‘%ﬁo&e@#g@r e REUCH &l yice on sie
mightueg diffiidel us than that of the plastic strip.
Preferably the inboard and outboard reinforcing

nmenbers are conpl eted encapsul ated. Preferably the

reinforgi ng, menbers are stranded or npon-str ed .
¢ R e Wt et Spoplen e FERGFP g e 8 BEfter than simply

addingi t[l?mré:f{ go% P % 8%1&85188”950 tmr élpea{cggil)%{qeﬁng therefore less

W se’ ex g conp

stressR9 ﬁ{ttémsceuaﬁt@ﬂw sfﬁﬁpfv{rl%ﬁhtrﬂfgh@ ultﬂhafef{lf @itRér Lifet iBS8&, or mean
portion. Preferably the conposite strip includes

the sizoofnthetinner cﬁxamﬁien ofthespoobpesistte bedgexasdibthenéby tdumcing the
con ectlng f or mat i ons, adapt e i nterl ock when the

capactiy g she spg@) mds ey iarTeases %ﬁt §9dS)adj acent edge

portions of the strip overlap one another. Preferably
for each conposite rib portion, a distance neasured
fromthe inner face of the strip upwards to a dista
end of the conposite rib portion is no greater than a
di stance neasured fromthe inner face of the strip
upwards to an apex of the connecting formations.
Preferably the strip has first and second el ongate
out board reinforcing nenbers di sposed within the
distal end of the rib portion positioned laterally
offsetto flrst and second S|des respectlvely of a

- . M
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Preferably the reinforcing nmenbers are stranded or

non-stranded filaments. Preferably the reinforcing
woreiobes®sare wire. Preferably the conposite stPCPAU2007/001463

includes a plurality of |engft hwi se extendi ng conposite

rib..portions upstapding fromthe outer face of.the

OB, AR BRERRY S P R SR hf Rl fekTses
tensioh€ANEGS !r@élﬂfsthﬂa}%te@ﬁ%sééﬂ Fipess fier8 $ESutdl 86 8@brcird embers

connecting formations adapted to interlock when the
(wire)stOrarp im serwinrnand thairrel ireiaforoatghmantbeadsia @ciardongpigssion.

portions of the strip overlap one another. Preferably

for each conposite rib portion, a distance neasured

frogm the i nper,,face.of. the.,stri upwar,ds t,o di.st al.

AV ERRERS Y s HTDieCHPRS 2% fahAoR et shapedayEh alfadrinas
. i sit-ane £.HC ' Y . LD g
s ASE PAREELAAR, KRR RIEH (RERpBbILPOIIE pRecins
29a art29D, dllow the wairthto shagsipes plaet Wit theyent tasidriel Orice firmly

provided a Eipe conprising a helically wound conposite
held ig grogrestXea boagaray be sddeq te samh thestaigforeingahemgar from the

J asti.c strip haying a base rtion, the base portion
embofggiitdfhad b et RS sa gt S ITHABFO) ace and an
upper side defining an outer face; at |east one
| engt hwi se extending rib portion upstanding fromthe
oAl @ing e dbodrderedadecing mhéraber dffd dridvepalirign thapipag
~ a distal end renote fromthe base portion; an elongate
windinglpsacess peidasailsdaboverdrat isdilagoated inFiglime S8arpragjdasermumber
. to the pase porti.an;, an.elongate outbaoard rejinforcin
of Slgwg‘ﬁ%‘é‘ra‘giaé"&b‘gf‘éd%ha%‘rﬂtﬁl‘#ﬁé OR PR itEae AR IR TeBbEY Bt mentbers
. i t .he. i .d_r.ei i : .
veing BRGLA0SPASAL bol SRS o T REE AR Hiuced. o
facilitgvel et in@tproessst Rerthelfarel walittheyirbeddsdlliistirated ifi IFigure 8a

menbers, the web portion together with the inboard and
and desgribedradborej véryriighgomgpdsite stripenhanyed pipeptffness qanibe
. portion, wherein the c osite rip portion reinforces
achle\fqﬁi;beﬁaw ﬁlfa?lﬁgﬁlaﬁ cafly beea fﬁrﬁgecf i therpiaze & igmof neegssary
COMROsSi t ri first and. el ongat e out board
“)d8$%§$hﬁﬁﬂgﬁﬁéhﬁ%%g§?éﬁ%%é%%&%aqﬂﬁﬁﬁﬁﬁ%fhe di stal end of
the rib portion positionedlaterally offset to first
and second sides respectively of a plane bisecting the
r Nbt pdd ingoeithee opdoth of ter teynfoecing endrabers béfarersghonling anay
a fourth aspect of the invention there is provided a
allow gatingrgass deRg st yeounshper spaq) ap Hes Posgblegio: cogymence
1extru in n elpngate pl astics strip, the strip having
spoolilg At & JONEF TYRS Y he base portion having a | ower side
defining an inner face and an upper side defining an
outer face, and at |east one | engthw se extending rib
phr omeapiplidaivdisniy chn beadvantageous t@edndpipddirbetdeafter the

portiaon; b) introducing a_|ower reinforcing nenber
prodyckios of ftke pampopite sirin1Gwitheut the intermediatesdep phppooling the

compLERER, Kb A e B AR bodiRei SRR R 3R fiotbed 2680,
parﬁcﬁiﬂ}gﬂﬁﬁ)%@alhggi)fmﬁley hetdr ng)aHHed dr gmeahnaéd,% id MoRY cost

into a hel und pi pe; I ntroduci ng an upper
efficien@ it b@ri 6 icogtinaote pipainaking piocpsy Thiyis becddie ety l@@glengths
one rib portion so as to form an assenbl ed conposite
of wirgtarg peadibyeeashinereially awpilable andrsodong lengihs efipipes can be made

i AR AR B BB R R oy
R i T S ST e

benefith enc@dingd fed uidntii énvéritoBdacidifipsiedolthe e6tdss for winding a
together in a crosshead extrusion die. Preferably the
w ndi ng step c) conprises w nding the sub-assenbl ed
conposite strip into a pipe. Preferably the
i ntroduci ng step d) includes tensioning the outer
rei nforci ng nenber such that the pipe is prestressed.

-~ . 1
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outer face of the base portion, the rib portion having
a distal end renote fromthe base portion; b)
WO pdosoewsi ng a first reinf orﬁ' ng nenber into epctaU207/001463

the base portion of the strTp in a position adjacent
pipe ehﬁ)lbgﬁ%axteéﬂsf??%ﬁ%%r@gl 5%1%&1???1 @Ji'm uchrél% tﬁhlsa@écrlﬁgﬁl iRthe
Apph@djhs&&ﬁl@é@a&dnﬁa;?ﬂgnsaﬁcm AU20932Z7D9O e@fdr ﬁgalbtbkee).

conposite strip about an axis transverse to the base;

d) introducing a second reinforcing menber into the

e SRt B RBRS 5 BB gt Bhens

in ordg} & ﬁlcllﬁgg fntgo lﬁ?\d@}st&?&iﬁ Jtifre fﬂ\}% %{%’)N it%ﬂoﬁﬁiegé ?égrec%ated

rman asse ed conmposi Pe stri efeby t

that Véﬁ@tﬁ@ﬂid)@lhﬂgitﬁ)nfslcﬁﬁﬂaerrﬁadﬁ ALY d@pm&ﬁf A6fiHe shikidipls of the
orafter the extruding step and mhereby the step of

invenfion.r SHersforg, tHednyentonl shewldiker widerstooditerinduderadl such
during or after the bending step. Specific enbodinents

modifgpationg WithiB AtSiSSAPS 1 | now be described in some further
detail with reference to and as illustrated in the
acconpanyi ng figures. These enbodi nents are
illustrative, and are not nmeant to be restrictive of
the scope of the invention. DETAI LED DESCRI PTI ON OF
PREFERRED EMBODI MENTS OF THE | NVENTI ON Enbodi nent s of
the invention are illustrated in the acconpanying
representations in which: Figure | a shows a
cross-sectional view of a conposite strip according to
an enbodi nent of the invention. Figure Ib is a simlar
view to that of Figure | a but shows alternative edge
arrangenments for joining adjacent convol utions of the
strip. Figure 2 shows an alternative enbodi nent of the
i nvention. Figures 3a and 3b are isonetric views of
the profiles of Figures 1 and Ib respectively. Figure
4 is an isonmetric view of a pipe wound fromthe
profile of Figure Ib. Figure 5 is a cross-sectiona
view of a conposite strip according to a further
alternative enbodi nent of the invention, of the strip
havi ng a base reinforcing the portion. Figure 6 is
simlar viewto that of Figure 5 but shows adjacent
profiles interlocking. Figure 7a shows a
cross-sectional view of a conposite strip according to
a further enbodi nent of the invention. Included within
Figure 7a is an enlarged view of the conposite rib
portion of the conposite strip. Figure 7b is an
enlarged view simlar to the enlarged view of Figure
7a but shows an alternative conposite rib portion 20.
Figures 7c, 7d, 7e, 7f, 7g and 7h show further
alternative conposite rib portions.Figure 8a is a
di agrammatic i sonetric view show ng a conposite strip
bei ng wound into a pipe in accordance with the further
aspect of the invention. Figure 8b shows a
cross-sectional view of a conposite strip according to
a further enbodi nent of the invention, that conposite
strip being the same strip illustrated in Figure 7a.
Figure 9 is a cross-sectional view show ng two
convol utions of a conposite strip according to a
further enbodi ment of the invention. Figures 10a, 10b,
10c and 1Qd are enlarged views simlar to the enl arged
view of Figure 7a, but show further alternative
conposite rib portions 20. Referring to Figure la, an
el ongate conposite strip 10 that is windable to forma
hel i cal pipe is shown. The conposite strip 10
conprises an elongate plastic strip 11 and a pair of
paral | el spaced apart reinforcing nmenbers 30 and 40
separated by an internediate plastic web portion 23.
The plastlc used for this enbodlnent of the |nvent|on
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of steel or alum num The resulting conposite rib
portions 20 have the appearance and function simlar

W@ 2008040082ans. These corrp05|ée ri bs of fer signP€T/aunm07/001463

ef fici ency advant ages over he conposite ribs

THE Gl Y AT NG A BB BN 3T R A AL OBl T e e

conposite rib portions 20 illustrated in Figures | a
Ib and 2 are nore efficient than the conposite ribs of

. tAeoafpasttaBatp oviadablertbiferm aﬂtdhlcal?llpe Hor franspetings fbuid, the

equi val ent stiffness can be provided with an overal
rqommwgmtrlas:omml%aged by t he doubl e headed arrow RH

equi rBeioRgrte Has R 3 batk At ind b Porton Having
Va;ﬁ)tv@é}%?de HBriA {)}Pmnei: ?a{(fe%dqn @%ﬁﬁr digd aghhir{gtazﬁ]ﬁ Bllter face;

ere a pipe nm wound w t hi ost pi pe,
resul tanéast ohelagdthdign@ttendiog rihporttdrl ¥psratdihgdirds the outer
may be greater using the conposite strip of Figures
Iface phtherbase pord eaib portiondaying aslistal end remofe frow the
forenenti oned application. The outboard reinforcing
&SI both Figures | a and Ib lie directly over

th
et P REAR ik RO AL A I RRREn P afacent o
|mmeﬂ@¢paﬂﬂﬁpr i nstance as shown in Figure 9) the

i nboard and/ or outboard reinforcing nenbers my
conpr |ageelnngaﬁep11£tbm¢bem$fom1Ug niembendispossfd wiithin the distal

I I f
94 el Berfn BUBHE| R v pORUA N BT, and
reinfofcy pgg%rm?err%@dlét@ p‘rll#t%tvs%@é %lorne&t Ramg;@e“?:ween the

pur posé Of €entring over rerntorcl

NBBB&Id 418 olifbcard QEEM&IC  frREiHePd) the Wb I&S&iﬁn%gether with the
abal anced | oad and to reduce the tendency of the

dobpasi ard pittbqaod treinfiercing mhﬂmpsﬁ)rmldgwayxnpmimnh portion,
radi al crushin Ioad.({n sone appllca ons it may be

adv ant‘%’tb%&% whensiqund ¥o aihsliealipige. b Casnnqwﬁéﬁ% pertion

[ the e joining features
]%uﬁﬁ ca Hféégig{ Qﬁgnﬁ %’ggrow | abel ed JH in
Fi gure 2. VVth the profile shown in Figure la, both
the i nboard and outboard reinforcing nmenbers 30 and 40

. e stripeptlairaky ivckapsLiviieedn e plitstard refhifidreinggmember is

particul arly advant ageous where the reinforcing
romsustesframp roteria havieg p higheratameas M@M}lé than {hat of the

c rr.osi,on i nst apce ,ste Referring to Fi
Gl e B T etinf SR fsithergnofiffieted from

F

e oy S s gt

edges 16 and 18. The edge details of Figure | a

provi de a nechanical interlock between adjacent

- c/é chbP as pbﬁ@edflntclﬁém/\bmmr@nrth@ inhagrd epdragboardheeinforcing

of t he i n F e Ib provide for a wel ded

éﬁaﬁ%ﬁOWFpﬁﬁﬁAM¥5?Pﬁﬂj nt convol utions of the
strlp Fusi ng of the edges of the profile shown in
Figure | a can be achieved by solvent jointing as is

CAREOP y cladddiin ejithenbng oPMEirps Pes 3 vhérein tia fimreing

nmeans i ncl udi ng wel ding and gl uing may be suitable for
Ryembess gest sivarsied ermprostiandedhfilimernts. Vari ous
materials can be used for the inboard and outboard
rei nforci ng menbers. Exanples of materials that could

: ?r,g ﬁgﬁﬁ ds £08 % HH% alh{‘f m{ég&ﬁrtﬂe Pé?m ‘gﬁ%%gn{beéré‘gf’er whrad

ers inc u Inless s um ni
ot her netal s, natural fibres, kevlar, synthetic fibres
and high-strength pl astics. For exanple, as shown in
Figure 7f, a high-strength polyner can be wel ded
directly on to the top of the rib.In sonme applications
it may be advantageous to precoat the reinforcing
nenbers For |nstance mnre may be coat ed mnth PVC to

N a o " o a
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seven | engt hwi se extending rib portions 20 spaced

apart across the width of the strip are provided. In
wordsni®@abodi ments in the inyention nore or | eBGT/AURI07/001463

portions 20 may be providedf5Referring to Figure 4, a

6. s hiars R G hhpB e PRt Rl M des gupluseticy

!&dex%tﬁﬁqs@’eit%naﬁ%‘qﬁbm S4TRAb ?@rﬂ)&uﬁlﬁéaﬁ@i fh thkouter
IS apparent that t'he orientation of the reififorcing
nfeobef theIdsapdrddnwi th respect to the flat side 14 of

the base portion 12 remains substantially unchanged
after the winding of the strip to formthe pipe 70.

The, .nternmedi ate pl.asti¢c web portions. 23 provjd .

7. dhabn oS FBRneRas eRA e tR B¢ FonPog St i cgnnectin
: - : iy o
SPFAtGA DA oppobitE flbfs el ol it liont Mtapted to
natdriyck veReratitk sAbipas evdatd irebhelicadpatixand adjpst@nddgrl pottions
transverse to the strip 10. The strip profiles shown
iof the guireeverdap phe apathend 2b keep the mass of the

profile to a mnimumwhile at the same tine
mai ntai ning the performance criteria required for a

b . apnl i oAt i t er i@l
R L R R e Y
tdistanty fitlak@fedsfroirl &e ihAet fagt of HwMiripugw gtdsaolaadistil BAd of

this enbodi nent of the invention, the ribs 20 are a
| ths sompgsite xibspartwnhia worgresiemphan pdisianes meagured drogn the

t.he i nboard and. outboard reinforci menbers have a
ShAaeY face gf gff‘efttéltp. upya | & %@Xéﬁjﬁﬂgem MRHRYS-

ot her variations are possible and that the web portion
23 may have different shapes and thicknesses dependi ng
9. OA sEeas Elafmel@ $h elhilel BAEhSIfist 1Rl seoadredshidte dutisbae
achi eved. The profile or conposite strip shown in
Riegnfomiifg nuembérs dispabededithin thectistabérmddf thet nilnpootion

B S Y O TEN TR AT
' in Fi 7 dl [
e B3RS o BB, P B

extending fromthe distal end 26 of the rib portion.

The projections 29a and 29b are able to flex apart to
1024 lcompasge atipwiodable te farme helichbpipe foetmhspaiting fluid, the

menber 40 into the position shown in Figure 7b. Bead

ZOMPRSHEREAP eI t o cl ose the nouth between

projectigns 29a . and 29b .ei ther .t hrough a din . .

Dt ococtn ARgRRRIAN: FOP 1 iea et BRI diF ki ktiop having
fPlow IS A8 fining 41l SiHed f4d aridgh ﬁggé‘r é‘fHé‘H’@ﬁﬁﬁ?@n outer face;
|aterally. Agaifl, the open nouth n be seal ed either

by gl uitrigast bnsilaggthwivedxdiendingiily poeticteupstandirgg from the outer
further variant of the rib portiaon 20_in_ which the

i fapoaf therkasa pertipndghesibpertam haying ardistabend reyaetpfaam the

t,0 extrgsi on of the base 12. In Figures 7g and 7h,

fRASEROFI0%y i ants are shown where the inboard

rei nf j : | . :

ot r UL oA RIABOE PRt Feh D ThabEf RPASRANAMin P adjacent to
r derfagé porgomyenber 30 is installed fromthe underside

or inside of the plastic strip 11. Figure 7f shows a
f ur t hefirsyand amoruf elohgateonpbeandereinforging memnbes dipeesed
t he, out.boar d.reinforci, nmber 40 i s hi strength .
BrTb e sial e thE i TR Aaral) 18 b Hiboatd fedlatrins
. . . i’ , : .
ribflr S AR AT BT DRl RS e Rapectvely of
r @plirertisdeting! thERIY porddrapet pddicahdly kethiebags; i at e
plastic rib portions 23 can be varied to suit the
di aneter of the pipe to be wound. For exanple, a
conposite strip of the type shown in Figure 7a nay
have rei nforcing nmenbers 30 and 40 nade fromwre 1.25
mmin dianeter. In sonme applications wire dianeters of

~ o~ o o, o o a
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menber in the formof a strip 100 may al so be i ncl uded
wWithin or adjacent to the plastic web portion of the

W@ 0upOsiosEe ri b portion 23. hods of i nstalli»gr/an2007/001463
joining the reinforcing ne rs to the plastic strip
11 inclu : L : S .
L1 e (R A o7 IER g bt he
UfibB&r dParl B&8fboas@ krdiBPdrcingsimBehbess, Whé et slirtioh to%ether with the
mechani cal attachment (for exanple clipping). The
phbearidcarst pirfboaad réief@xingmethberoforifig agtomposite rib portion,
pol yet hyl ene (j ncludi ng hi gh density pol yethyl ene for,
i nst arwﬁsr.e en mmdsmsg@a?ﬂ IR}E‘ﬁttRF GMRYSHAyibeortion

I | di ' . |i,cations. The

?8%&?}[‘%? ﬂg? Eﬁf?\é%egragﬂi‘%g %érﬂcal1 Er:igﬂﬁe er g 530 and 40 to the
plastic strip 12 can also assist in inproving the
pressure rating of the pipe. The conposite strips

11.de strip bedaabed én clhimfldrwherrein theooyiboatdreinfrering membes is
to inprove the pressure rating of the wound pipe. For
iceestHeted from; amnagariglingving abrgher Yoyng svlodulpy than that of the
pliastic .or._steel nmay be,proyided to inprqve.the
RS fBlart RBertR Y BaE o el TRIIBER i ffptrycted from
YOMRAteral Hadig's hifhér Mduipt Modidhis Sanasdsof halplQstid sﬁﬁg
pl astics material” of the strip can be used. The |amn
may be incorporated into the profile (strip 12) in any
sui table way. For_ instance, the |am na may be wel ded

1244y stripapglaimed in glaimgt 10 wharpin thesigpoped and outheasd reinforcing
extruded i nto the base of strip 12 to provide a
P o Bl R ap Rt 5" and 6. 1 mpr bved

i nterlocking edge features may al so be provided to
enhance the pressure rating of the pipe. Exanples of
13 A etriip asclagned it either oo ofilgimpPrEss12 evhpgihi thatréidficrcing

are shown in Figures 5 and 6. A nmechanical lock is
pRembgesatsstrandgdorawgestrandss filagentsl a fenal e edge
menber 18 formed fromthe plastic strip 11. This
profile is cross head extruded encapsul ating the
r | 3 0 \ |
A B 0 AR SN S RABE LByt i

bead as previously described. Alamna 50 is
i ncorporated into the base portion of the striF 11.

u

15. hetripas alairped fim slaamhlilgberevo thegcampesitd stsipandludes a plurality
strength .than the PVC plasti.c strip 11. en woun
i Hdengthurs @&anmﬁomﬁ?%teprﬂhppr@%a%?ﬁ%&n@ér ngQuter
qg&§8p&%lﬂ%ﬁimﬁﬁé abl e for conveying fluids under
pressure. hough adj acent convol uti ons are not
directly bonded bound together, the thickness of the
pl astic and design of the nmechanical |ock fornmed by
16.24jstrip ps cladiped in 6laamdl 018 heresn thescarhpositdstrip ipeludes abhrecting
to withstand significant internal pressures. O her

drpatices e8 opropie edacetherend, theycopaedhing frampatignsipdagted to

l.am ' t > of i .
B BRAGO IR ATREE sh Rt PRl el Sud 5tlRpdrs Heportions
hetthB gt bO6lAPBAL aRbAReI i es may be used as or within
the lamna. For instance, orientated plastic film

strips that are strong in a |longitudinal direction and
weak in a transverse direction may be used. Such
17 A st apslpimgd ip ¢laitnkd whersin, for eaciyeomppsitaabipasHan, a

Ry B pREshfscL oL bRl of ST g ¥ath Gia cistl end of
iRl RAiTHb BARDR ribBatc nAPHRARAL £RALAAA frém the

esirable to forma lamna fromtw (or nore)
pinaet face fof lthe stirip ppwhidd tosreapsdx afitheicontedtired formations.
orthogonal directions thereby resulting in a conposite
of high strength in all directions. Exanples of
suitable materials having directional properties
i nclude highly stretched pol yol efin sheet. Such sheets
have a hi gh proportion of nolecules orientated in the

o o,
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In sone applications it may be advantageous to add the
Wi re at the spooling stage. For instance, with sone

w0 edvaloidost at i on proj ects, thSSaddition of the BET/AUI07/001463

site mght be too difficult“’Adding the wire at the
spool er in some applications may be better than sinply
addi ng through cross head extrusion, as the stripis

i nt'o ri p°whic ght ultimately efther I'imt its
usgmpsdsingean the size of the inner dianmeter of the

spooF needs to be increased thereby reducing the .
capaci atyelohgatreplapdostripidng arhase paetiemdhbe bpsepegriion having
costs). Optiopall a tensioner 60 may .he pr.ovided s )
hTiwerisal, AP Ring) s e Pty wf B 7 offer face;
prestr | i DpSfankii from the out
mmer@%%&rogqu%g%ﬂe@ ig%ﬁte{elﬁg}ggﬁs g’%& t hei)lg{me?gg rom the outer
r Rcobothd e porliensthareb porttanidagiaatistal end remote from the

Advant ageously, the projections 29a and 29b are shaped
whaske porfiend-in as illustrated in Figure 8b. This

| ead-in, ther with the flexibili f the, . .
or o] ectt EhEBRi bRt bBAREF PR E < 5283 Wahip of Aipcent o

p Lhey are tensioned. Once firmy held in
g#%g%géggg?égfbead may be added to seal the

r ei nf oar¢ bl gaRNGEIbohf ®RihfRcieBhneintentispdeyd Rethin the distal

desirable for steel wire for Instance) Adding the

oenidobithe nikipofidenr pamplled khthe inboard rwinfeveing duernkegr; and

pi pe W ndj ng rpcesgﬁgs descri bed abqve and .i.s

i || ust3melomsaie mtermediate PR ek Periomsxiend{ng between the

Sﬁx%%:a;d gﬂatou%g%%atr%%grc%% er§) %@%e@%o&?&mtogether with the
nenpe sition

reintorcing ror menbers beihg in p at the
PRIbBhr @ hnWot@bardt feen B difg nidifbEreT6aRIra £c@thpatity rib portion,
reduced. This facilitates the w nding process.

Fur t hewimerein the tbmposite ribqession|reingorcas &tk piperigaimss r&dial
and descri hed above, very high conposite strip
eﬁ%ﬁhgﬁdoﬁﬂﬁe stiffness can be achi eved because the

pi pe has already been fornmed and therefore it is not
necessary to design the conpl eted conposite strip for

18%&%? ﬁg&g{ﬂsm@a qi\_engﬁg%ﬁ%hﬁdl &m&sﬁ&%ﬁyi thel Bhisbieatip

reinforcing nenbers before spooling nmay al l'ow an
i slohgateouthoatibrdinfuytingahemberspdisposed wethirs theodistd end of the
IS possible to comrence sgpoling at a |lower dianeter,

| ibqairHonpesitienaddaterally otfset tadiratrnchsesgad sidesregperively of a
i i.rectly after th dugt i h i t
e B ineba it Rt B R Rl g baEE o0 T no t he

conposite strip. Wth the various enbodi nents of the
i nvention described above, particularly those

19\"%'}9&?@ lak clafmeliGh B4 19 weiet iR the Eo&%git@ﬁ’ﬁriﬂ‘ﬁas first and second

20emhemdwom1'f>m1ucw@alpepe sdmprisieg the stopstafanded, it is
e

nore cost ficient to run a continuous pipe_ making
procesa) Thextrudingenealoagate plastinsstiipnigerssriphayinga hage
readi | 0 rcially avail gble a . l.ong_l.engt hs of
oppator, 4fe BassaediarhaV Be Al Heb geci-geuds Ani ERg acs fad an
nﬁﬁgeI ?d@;{ﬁﬁﬁ‘ﬁfn% GRYfter Bcé, An@ dt1Estbhe 141{\%?1&01&&" &t8flding rib
nmefber ) . 'S continuous process can provide

Sipeftidh Gpslandasl froaneHe Aeteefdct of tnebawdi prgtiany educt i on

in inventory as conpared to the process for winding
api pe bhpl oyitmgdueingfadowiengeinforomgsmember inte the base portion of
(such as that descrjbed in the Applicant's earlier
PIGTITIPABE PRSIIPBRLIRISDbIBPRE I APEPRS TEPIHEDSP 25\ fPn 2

L?g?gége eﬁ%%%?ﬁ%ﬁ?ﬁ“ﬂﬁ§ been described in ternms of

erre order to facilitate better
under sgpndi Rginding i dub/aRbindled Edmpbsid stripeinto a spool of strip
appreciated that Vvarious nodifications can be nmade
W t hout departing fromthe principles of the
i nvention. Therefore, the invention should be
understood to include all such nodifications within
its scope. THE CLAI M5 DEFI NI NG THE | NVENTI ON ARE AS

~ 1 Ao~ 'Y e . T
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8. Astrip as clained in claim7 wherein, for each
conposite rib portion, a distance neasured fromthe

wo pwen4dosze of the strip up ds to a distal endr/ati2aoheo1463
conposite rib portion is no~greater than a distance

Wﬁ%ﬁ&{gﬁeﬁ&gﬁtaggﬂﬁggﬁ& face of the strip upwards to

an apex o I'ng formations. 9. A strip as
cl ai mey in ifitraditihghaviipger iehfordng ns@RBaingd QRERTBrtion of
out board reinforcing menbers di sposed within the
dhs tahleashanefibtpoetion iso psito famm posissarobled doatmositielsyrip,
irst and second sides respectively of, a

Ef ane heeby %Sieﬁ’_é)friPHOBBFiF‘ig_cﬂwl%&éﬁfﬁéﬂﬁ?@m‘%meﬁn‘?‘?_ qeRurs
p(lﬁngng ép a{té‘ &%@?@&Rg ?ferg lﬁ.}t\ﬂeﬁgﬁ%g V&l?\di.lg é‘t}e?iagﬁ x'vﬁglleby

Por “transporting the conmpost
BB B M tr o RlgOM@at ek hamifbieiri ﬁileﬁlﬁb@\ﬁcﬁ@rs&lmpr after

portion, the base portion having a | ower side defining

dheiwinding step. and an upper side defining an outer

face; at |east one | engthw se extending rib portion

upstanding fromthe outer face of the base portion,

the ribparti.on havin diistal .end renote framithe .
21'b‘§§‘ée%89ta|58;%‘;‘maeﬁ eI aﬁ%‘a LRGESR A FRrRREET ‘%ﬁ}ﬁs gelucing

ddt%;?ﬁf@&u‘i“té tRePin AEIRSHRRd Rt rddige portion; first

and second efongate outboard reinforcing nenbers

di sposed within the distal end of the rib portion

paral l el to_the inboard reinforcing nenber and )
22 anethed g claimeddn daigs 2¢ vtherginfthe ¥inding sfep hermpaises

respectively of a .nlane bisectjng.the rib portion
SRSt TG AyemPle f EOmBoate sHRIN GRS, o
internedi ate plastic web portion extendi ng between the
i nboard and out board reinforcing nenbers, the web

23 pamhéthodtasgiiitied iniths préedimpoaird vehelenuthedatidducing step d)
reinforcing nenbers fornmng a conposite rib portion,
vineludien tengieningdhe gutestreindoreing membsarsach that thepipeist e
rib portion reinforces the pipe against radia
dPG§ﬁFﬁﬁdloads. 11. A strip as claimed in claim10
wherei n the outboard reinforcing nenber is constructed
froma material having a higher Young's Mdul us than

241 AahethbdtdRelahreltincldihi DP ftritllervdosiiSrising hRe bepasfrsdaling the
reinforcing nenber is constructed froma materi al
happergeinfarang mevobergvithivbthel top partiantof dhe aff leasteone rib.
plastic strip. 12. A strip as clainmed in claim10
wherein the inboard and out board reinforcing nmenbers

25 N I O B A ERERRE R Sher g SSHEPPRE® G Dt orci ng

er one erern e reinforcing

nmenberg ar ee@iddinges donge piistikbdetp, ithé sFRhavingh bale
strip as clainmed rn claim213 wherein the reinforcing
neoriens ther Baseipoetion havigsa towensside dafining amirgieaifaneland an
wherein the conposite strip inc|]udes plyrality of. . )
| WPRATIFS A BRINEN figte Gafsosnd at least o e v ispekiendiing, rib
f v f nt | Qe
S o g 6 L 30561 AR ke By i i phion
| A&} iHE asdiSQNeRE kémdtd RbIPEHeBISe Por@AROSi t e edges
thereof, the connecting formations adapted to
i nterlick vimtroduringa lowel einfoucidgimerabeeirnite dhe baserportion of
and adj acent edge portions of the strip overlap one
altSHEP In apospian adjpcery tethe Ableastpne rib pe1igoRpe AR fhform a

or eachlﬁ%ﬂgosite.rigqgortion, a di stance neasured

I 7

;
f TR PIPRREC 8 R he strip upwards to a distal

end of %)t he Eéiﬁﬁﬁg ithe C(‘Srin?ogi@é Eﬂr?‘aﬁ&tr&‘?\ HiEHhREvdrbAaR the base;
di stance neasured fromthe inner face of the strip

upwar dd) t o mtraaiieing®n ulppec erinfatinggmémibenintorthe fstalend of
pi pe conprising a helically wound conposite strip, the
conposite strip conprising: an elongate plastic strip
havi ng a base portion, the base portion having a | ower
side defining an inner face and an upper side defining

an outer face; at |east one |l engthw se extending rib

. . - o ey r o " o
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c) w nding the sub-assenbl ed conposite strip into a
spool of stripZO or into a helically wound pipe; d)

WO niosodwst ng an upper reinf oyf:i ng nmenber into BCT/AP2007/001463

portion of the at |east one“fib portion so as to form
at'i]}eaa%zeeag? logg rﬁf r%%'nts%. a%ttg'fBrm\gﬂearsggr}/lbfetaeco%g&&Pefstri ,

i ntroduci ng a 1'ower reinforcing nenber occur urlnB

or af twhetdhy MrtstplbngtIdeRinpd 10%eé et foh@niniéthBér occurs
step and whéreby the step of 1ntroducing the upper
rdirihgoc iafigr tenddrudingstep bt befgreothedfending biepvanddivhgreby
step. 21, A nethod as clained in claim20 wherein the
cthersten agindrriuaing the WRRRICERYOMiRg ntsm*a%r&ﬁcuf%g%ﬂﬂé or after
i&wqrghpssagead extrusion die. 22. A nethod as clained

i NI A M) Rherein the Wi ndi ng step c) conprises

w ndi ng the sub-assenbl ed conposite strip into a pipe.
23. A nmethod as clained in the preceding clai mwherein

261 Aeméthiodasfymiodgicatgeppipe donsprising thestepsoi:ng t he out er

rei nforci ng menber such that the pipe is prestressed.
24. A ¥et hoextzadingamelangate plasties stip.the GEIP Baying ashasg

PSR B be SRR ol BB e P LR TFB g ang an
g@@%iaé dRHAHHCAN GubrRARS a@ APIdaSH Stk {eﬁgtﬁwﬁesex%d% rib

ng an el‘ongate plastics strip, strip havi
apbakm pesthhding from thesait@dfaté ofthedhdsagpoatibowhe rib pertion
defining an inner face and an upper side defining an

obaeingfaxdistal gnd ramotefrom Biedbase pgrtionise extending rib
portion upstanding framthe outer face of the base

bor ti of), -t hEMFIAHCE f TR TRIYPHRG msTaber Ini (bl Ol the base
BOICS, BASIBRAE B R BLOR IRt popn o e
| Aiseal ROdi dfithe abtiagtend rib@ortien 8b, dsaagormnesub-bsspattliédn

so as to forma sub-assenbl ed conposite strip; c)
berdpogyte steipconposite strip about an axis transverse

eber Sl nt obEHETEE SPGB LRt BGe e (o the base
borti o) S0 ffrddhidifl MsAbrRP RGN Gl tRORBEE frfto $hE biher of: the

wher eby’ t he ep of?rntroducing a Power reinforclng
NBasRGsoreiofLIfThe Btrip th # positibarladjdtened thedit@ast o@p ribuportion, or
bef ore the bending step and whereby the step of

i therdidtat iend af ltke apleest one nip poctionysorasrefororan asseghlpd g
or after the bending step. 26. A method of producing a
pfUBPE TR ng the steps of: a) extruding an el ongate
pl asti ' ' | NG |

Pace ponereny s fthg oR ittty 8ird RATBLARE Whetlbel Biturs
f aaeingnst AfryReekirliffy $t6p bRl Veh@BbpWhestebastentraddcial the
| east “one | engt hwi se extending rib portion upstandi ng

f seontheirdoteang ieraberf odcoes thagng porfteothe béredinglstep.
portion having a distal end renote fromthe base
portion; b) introducing a first reinforcing nenber

into either of: the base portion of the strip in a
position adjacent to the at |east one rib portion, or
the distal end of the at | east one rib portion so, as
to forma sub-assenbl ed conposite strip; c) bending
the conposite strip about an axis transverse to the
base; d) introducing a second reinforcing nenber into
the other of: the base portion of the stripin a
position adjacent to the at | east one rib portion, or
the distal end of the at | east one rib portion so as
to forman assenbl ed conposite strip, whereby the step
of introducing a first reinforcing nmenber occurs
during or after the extrudi ng step and whereby the
step of introducing the second reinforcing nenber
occurs during or after the bendi ng step.



