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I m dazol e variants as nodul ators of GABA receptor for
the treatnment of G disorders. Field of the invention
wadb@spersent i nvention relates to novel conpouPdESG2004/000169
having a positive allosterict GABA B receptor (GBR)
nodul ator effect, nethods for the preparation of said
conpounds and their use for the inhibition of
trans af OF
he. T B O Sl uP g rE! Py Batal
well as for the treatnent of functiona

roi htestinal disorders. and ir bl e bowel
g@??hlﬁ n@h‘f( PESFt pRRlicaHoR HEfey 1 H’éedl?f@e ARd susteme fopssplably
erRO@RE A@RAas s&én NGt Lhe gg,la&%)e kéin rﬁit&”§1o§%éﬁ &8 Gesident on a

inteFmttently. As a consequenc fromthe
cogtputexeéadoble neakiemi Nt 0 t he esophagus since the

TOBE, it SR kb raliSp lof dhiad cigholoB? i fhe post GebadES, digital

aulGRViduale SORNAY aRlve F &bddiN '&?ﬁ%@d (t6&RDhnalog ChsnitPaks as the

preval ent upper gastrointestinal tract d| sease.
mgpstreant cptvier nfde omhlinagoja sontentat andedavé ey awidelyc adopted in

tion. { utral ' i t
nu%%%&%aa'nﬁﬁm}s@ian%wgﬁméﬁﬁuké o SR et do T SRR dirigapand
(VoD)depanNefvorR ARt @bl ¢ B waﬂ E&%F haigral niuPihétfii Sfignal is

However, recent research oway & Dent (1990)

ch@g(epg@dqbgg high datgpptespand Very ]tbroug}p coyu;mmng:ggqn phannel would
111?\’381‘91'} lleg'lﬂ cg%zﬁrfsrsﬁ)f ltlgér?lc ?R)"gf’eg %?g){(g frlg%é:]mslgs %E%ﬁgadgﬂs h%pet are

a loebAdath Icompressmn terchg@egledtﬂay arswpbdifivally dekighed f(ﬁlcﬁﬁlpressmn
been s own t? ﬁféé cid secﬁgtlon usual l'y is

of relime ‘ian“%]é eS8t @ﬁi@ RIS SlgflﬂeM?ECs aygio
an t.hat C f

1a%h§g@1t ﬁﬂé’@by i BYes 20 C tha D&sg%@% %d}eduu{bcggﬁa Gnd'G. :}—isElsRnd

events reflu receptor agonists
AMR\for bprech sgmmaltdonanymmhenn TteBERelywleploed.s di scl osed

R, 6Lt A EHAE b GARbo SR ESLRITRY Plim s ecn
enti@binpest b iBpeRLKaREENbdy fdh BRMEAS Y GonlrAREEHOR WhieE  the

Drossman DA, Heaton KW Trvine EJ, Mieller-Lissner SA
audiovisyplc cpuiaBis  BEwaelivoresl el evasions dpleyheek i daviges Awith nﬂnﬁ@rent

i e B AL QPR by s i

veGadiverse rptrﬁsteluml ThesUMke q;)sradigrm gﬁmplased Somken g )csmﬂaﬁmy on
and . Tr eat.ment De non. Associ at es,
the degital pedovises f%@zﬂt%ﬁﬂﬁb%a%ﬁ% O, PRl o o lerEto Cater for
vaﬁ@{ﬂ Stk lHiﬁWi’@tﬁ ncé%ﬁtﬁﬁg Wi fyaherdmbE4ivER in the” device
tinational consensus docunent on Functi on
cagaslitiesi andesei peferdices ke digitaltormd & (sBopld| prayide Itlie dcalabilities

1-1999. | t abl b I dr. b
thif G P CORERS G s ST e R AR s B b gk epork.
Tlﬁlmm %suhgaadaamgﬂheh by Ieﬁ@lda:yén b etdifie édmglﬁﬁm%gy,

C. Functi onal rders and unctlona Abdom na
wiigl geneirate a[sr:aislslﬁm-smamvhatl @y bmeasmmtﬂd to@wer data rates,

i tehead ) a ne Functi onal
anfn [ R PodeFen AFBFE BlesGa 3L BN btk oy &1 of ogy
ar[d()Linr qa Op‘fﬁi@ le,2a S€hlabW bRastreardAcanDBE tBAstARRACTIAL £1ayered”
I nc. 1 ’432 and Drossnman DA, Corazziari E,
str!latlur«fe\yhmb is deraenstaied ictherfdg vihi et &ddrevkﬁtruﬂum thel inp signal

T ey e
whiél &hréedts ﬂ&%ﬂlﬁn@ﬁﬁ%ﬁh@%&%ﬁfﬁ@%ﬁiﬂiﬁ&h%ﬂd signal. The

4- am nobut anoi ¢ acid) is an endogenous

difergness oasenat sigedl obiaingtbby svhitraghing mropgrichpe signalhefr the (hase
systens. Receptors for GABA have traditionally been
di vided into GABA A and GABA B receptor subtypes. GABA
B receptors belong to the superfam|ly of Gprotein
coupl ed receptors (GPCRs). The nost studi ed GABA B
recept or agoni st bacl of en
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0 3297-3312. Sul phinic acid anal ogues and their GABAB
receptor activities are described in Bioorg. & Med.
w@h@si2d4eg t . (1998), 8, 3059-3064. For a nore PENBGHI04/000169

review on GABA |igands, see2Curr. Med. Chem -Central

Ne Syst Agents. (2001), 1, 27-42. it
12361 BRSPS WhatuPHERBh oRoeARedal vBl i sRbTEed la¥Epeneader to
gcz,r%g% g}?gglﬁlg%%wgﬁ%ybégﬁ%a?ﬂe ??lfié‘pfﬂo@és@, Rith be@Rfhued so on and so
faxtit 4l gebetayedmokty phismpd lagebitishetnn pb Filuspated in (Rig St The dase

in US 5,304, 685) have been.describ to.exert positjve
P GEREAT: 15 BE PRI SRt FORRSRGLaY Bt R 0 Gaghce the
scaBbRPbRSrén SFi\gF %é( BPfleCeXode®! thDRUSORGELHIE tready) dnd the multi

Annual Meet i ng, w Oleans ,” La., Nov. 4-9, 2000:
ettoncad layer Alit-sisanry are pMsdd frami ibn scflatlabitwéreamdnd the outputs are

.Recomyi, nant BA Receptor, o Actjvit S. ler et

ST SR AoRetEr FRapHBatr (0 S5l aipuigs VBHY)ére hre other

a[%‘:r cRECUCADREB A Ble BRlRY] 8.8 tRNWi-phmBI dotRpPAbtdicH i fnage
, 6-di am ne has been descri bed to exert positive

cadingy sheyr dre fndrmentallynthe fsamp dn HxBe@ling sngsharisni Akghe approach

dJoutr) I _of Pharnacol ogy and Experinental Therapeutics,

36 e?%ﬁ%‘i' 322-330). 5 | Hinidazol e-5-carboxylic acid

def00Spt TvesdvAntagiof thadEdalible dddin® hpzeicR 12s &Ritd ity © adapt
acid ethyl esters are disclosed as internedi ates for

ity gualily (pf{be irecopptrygiionnesthe metwerk depndwidtletas . welh ggdhe devices

_ oP” 5 rer
coPAPRUET I Uy Db Pns T o o PRSRB gy o
mbBimebddl Sgnal 421?))1 gh Al4mi,abfb,‘lia_ndwmlﬂd It_:l_omﬁi_dgiwﬁ?m ehamel)@sscalable
ol sty FAh S e o N8, Bk ey adAPAAe Mok acsaing to the
avadlatié Bandvidd) of thiWEM B nichilSSQRARM Qiuﬁﬁ'g ﬁ}grt%l&i%%ﬁ%i%ﬁf)%en the

as positive allosteric nodul ators of
avagaldp bandveidid tegomennsuffisient foe sy fublgdtet-sisanyg thestedfnginission

for the.treatnent of RD or . functional o e
ssgiiy s NG Pims el payr BisBRns tq ety pi-rate so
thad {tOGkedtllCbéBRHimitied thhughbRsomiRQicafP @hinneRi NMn this case,
. Ther. Patents (2001), 11, 1889-1904. Cutline of the
inptgak Of iarraping, thes ErpanyiRg, BFAZEBR 45118y ihg case @f steaming a non-

f . . i R e -
SRS SE i S oy L AE S BH o
can\still@ajolyyel contiads stpdrmimgairdgraarwhicindepeeadidnnioye favorable from

subst it ut eg by G -Ci o al koxy, C3- Cl0 cycl oal kyl ,
the PSSP 0 ¥ieWoxy, hal ogen, ~hydroxy, mercapto,
. e vLi o Lie .
SR D185 o AN LA L0 e SO i o
nagrwalable cadipe spstemdn éarmang the codiop etfidi¢ncyand gompldxity. That is,

e hem i e O X
re@brtsRidtionGtiharsk Rjuahdy koiparel HiBOLAon-SAHbRX Y0 il By RRE Which

nitro, keto, carboxylic acid, car boi%l ic acid ester,
regelisblsony | the fagt ithnt ghe dayer sfirnatine of gy scglableoeodingy systern lipyits the

h | - .R2 1-C10 .alk
irg§Tof by ppr B i R AT G dier A RS b AdeRryeble
codlifipsdykletit €@ dafitioh; £bcalibldéodialgksydttm 1 AQIB moRWNBHPIKk than a

mercapt o, carboxylic acid, carboxylic acid ester, )
nagicaleRlgl one iachath atyi stracturs and the ompytatios rpoyies dampndegrin the
et . roups; R3 represents G -C 0 al koxy,
€% qg?%egg‘?lﬁ%pg)ﬁg%titut ed by CJ-Cl Q thi oal koxy, C3-C10
cyppborl Astordik@y Owhbeisofgeded iy dr9¥tgm BRI @@l for coding data
carboxylic acid, carboxylic acid ester, carboxylic
which dnchiides the advantagesuspfeatyrrs of pothgealably endpotegalablsgyplems.
groups; G -C o alkyl; C2-C O al kenyl; C2-G 0 al kynyl;
or C3-C 0O cycloal kyl, each optionally and
i ndependent|y substituted by C -Cl0 al koxy, C3-C O
cycl oal kyl, keto, C -C10 thioal koxy, hal ogen, hydroxy,
mer capt o, carboxylic acid, carboxylic acid ester,
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hydr oxy, nercapto, nitro, keto, carboxylic acid,

carboxylic acid ester, carboxylic acid amde, nitrile
we@eoocnz2408 two aryl or heteroaryl groups; w t hP€TI8G2004/000169

exceptions of: |Himdazol & 5-carboxylic acid,

4- (acetyl am no) -1 -nmethyl-2-(nmethylthio)-, ethyl ester;

| Him"'dazol e-5-carboxylic acid,

- -(methyithio)-lI -phenyl-, ethyl

Sé@%@?:ﬁw%ﬁl—%ﬁ?ggé‘ol e- 5-carboxylic acid,

4-1008}- CTﬂeopmk&m zmyd:rbti@nmm]ovideaé 2- hybrrh péaladilérpbn-scalable system

(}ﬁ]ﬁﬁne Qc&y%aga@as}tﬁ% |spc§1t . Hltlmedla signals. The system is based
up%n (tsf 669¢HARbA @Ha’[ lof 211 1% &ﬁﬁﬂoﬂ?ﬁt@ W aheafata( éi?éaﬁi’ hdeldi ) scalable

ester; | H1mdazol e-5-carboxylic acid
codecq acht }plaetmulw,) 1244 rm&tfﬁyienmt@)schlablz cadei @ngdeptuaﬂyl ijrelevant

coglpeﬁeerttﬁ;{ste thp (gf)alﬁ rrn[zt gczangtﬁq. 80&2:1611& s?s)%é/m to acgfeve the perceptual

qualfyhy |d)1ﬁaxra¥é0§b‘éia])ﬁﬁ}' n&ld {hoéeZ pér@éﬁﬁﬁﬂynﬁﬁe%ﬂr corfpdhéhts (e.g.,
ester; -i m dazol e-5- car boxylic acid

datp p{ttﬂld(ilth‘t Immmhmm%mphl)cbﬁmlowc]lam ﬂgl]lt- ind gision) do not, by

{Hh ggézl(g]ﬂgblé 1 ﬁlgofgt%l ?%lctggt]!ugl) qﬂah?y oiy hle erg’ct:o%struct{on For these
daﬁr E dheﬂtvs Cﬂlh@%@t@ﬁl@?aﬁ&ﬂlhaﬁbd!@&f the [pAesthtivbyticat &xplby a non-

phe hsda%lthlo{ , ethyl ester; |
scalab}pd@,@@q e ggxs}g:p e gad gon-scaling technique is thus operable to

prl)mhe a(gcggﬁte HX(L& Q?ﬁ, )g@{}’ﬁnfélt %]x?f)lraen(sl% él?ﬁ?&ci%htag@g( 8P4 %lsz:alable

Sy Istbhle dazol e- 5- car boxyl i c acid,
2-thj eny thyl]-4 chloroa | ) am noj - 2-
(r@!ﬂyﬁ Hp%ﬂlgﬁe o} Wlab’é; %@?0 direy (4t Hath e b effﬁﬂs%wrh ©ne
eu?ﬂ[dﬂx_l? t of the mventlon includes receiving a data stream comprls ing a plurality

| enyl met hyl ] -4-[ (di chl oFo-acetyl)am no] -
of (dutzt, lapdl chksofying, éxamdl upgg]t drleashnde predetermined criteria, each of the

m ol e-.5- [ d .t .
oyl SHeBhos it ) PP IV ap o dett of D) BeArRieLlY irclevant
dafa. (P@&Apydaulblr@nevam leﬁyihclﬁﬂésethat dafa WHRhBesioNES to Biforhdation

present invention, R2 is C-Cio al koxy, optionally
widhinghe sense wpeciol @ partisnlgapabixfor pramierdathgaresponding to
r C e
aug%r %@%ﬁlggog%?%%og \91?}%1? tarnl e g?%g#]sgn'gfalu i0 Eﬁde{qsual range.
Cdiﬁbﬁéltyap@tbepgmﬂypﬁele{rmtaiafal.willlmmmﬂbdﬂt detatwliéh td’rﬁ:sponds to

I nvention, hi_ oal koxy i onal |
infyppan g,ﬂnerallxsyu@deg@@eﬁa\a&?ai Qdeyer )ﬁgﬁ)s s FRPBnES.
EOHRAR Nxt, C%Eebgﬁ%)‘éﬁpﬁxaﬁ? ‘i'elex?a%f baaty ! {sc séﬂhﬁye%gﬁ’é'd’ and the
car boxyli ¢ aci nitrile or one or two aryl or
pekmpmahﬁ myéle\gmb dys is ﬁm—sca&@\l\y coded sNofi-exlmwstivmelsympiés of non-

dazol e:.5- d
scul2bieicatipk il emplf-b HRAE St RAb Yt RS titomeft code
an%%xanpﬁaeah%dlﬁieﬂmmame eﬁb&ilﬂ%eﬁﬁmles 189658 d4aRE and bit-

the definition of formula | have | Owi ng
plansaancodjng. Subs@quﬁn@bfkwe scelaldywd@d @aﬁcep@ralhrrahmédiam dogl| the

ety e Pert e e S G SRR e, mARRE )
a é‘tﬁi@@ﬂﬁ’{ﬁ%ﬁeaﬁ’r\ifo&"tmnirﬁisﬁlbﬂr y butyl, pentyl, isopentyl,

aﬂ’or heptyl . The al kyl may be substltut ed by one
or[0 ]e‘xcﬁy@tmooperablk obey scatibyCcgmodpi @éa M@x@ccomn@ﬁg &fith one

eng%o(%gper}{ ognfg%)%@ e,tngb%gﬁ?cgb e)ré]yljlggrc%&% e or %)éérilaésm 1e?cwgcalable
codEd | a abnRENMIObYdr, Gn8UP mulfiplexa| kSIﬂle HyQlRs iftkydes an input
contain one or nore heteroatons selected fromQ N an

cosfigited.to gpreivsr a ifBacstrsRIy HemprsimA Mwehy hgaBethe perceptual
substituted by such a heteroatom Exanples of such
groups are nethyl -ethyl ether, nethyl-ethylam ne and
nmet hyl -t hi onet hyl . The al kyl group nmay form part of a
ring. One or nore of the hydrogen atons of the al kyl
group nay be substltuted for a fluorlne atom C2 ao

s o . o o o
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one or nore of the carbon atons may be substituted by
such a heteroatom One or nore of the hydrogen atons

wo@ooshz24e8 kynyl group may be substituted for arpET/862008@00169
atom C -Cl10 cycloal kyl is a cyclic al kyl, having 3 to
10 carbon atonms such as c | obut

I, .
redsyanesp Elssfilero PPEFRIF JReLHTS fy=T egi%P%@i?ﬁaSwg apgdetermined
cr}t@ﬁétéé{:ﬁtoﬁlg E%?alﬁy %on QatK | il éiag) gﬁ&\n Lﬂ&@ﬁm{@xﬁaan @r (i)

ogen,

pargaptetly, ireRvamtplac, The mica})ﬂa codn:c ihas am: arpbbquplc:d tucredelve the
ester, carboxylic acid a tr| € or one or

peapsptuatly w&va%g%twngrteuw CPEREIFreY Emagf)%%/ coded

pél?_@egfuaﬂgqeﬁarmasﬁ. 2?1& B 3L A5Fe §@de% aheth @ 9 Qﬂlehd t@f&eﬁe the

one or nore e carbon atons ma bstituted
pdagepsuatly imeloedre datatandto ply non- mﬂzéal&)éodurtyhbuy,w togeoduce coded

atons_of, the cyclo be s bst i ute for
Do amsienmn el ore? Bt B AR Rt 3ot Juis th i
redeiv® the Eﬁeﬁogeﬁ%gﬂﬁl y frefevat amd eirr@l%bmxﬁataetrgﬂié}étlvely, the
N- pr opoxy, ut oxy, i sopropoxy, isobutoxy, secondary
mbliipbezyr opeatile 40 goibinexhe copdedt pexgeptially oglgvant aad igplevany data
ng{°g§E Thegglkoxy may be cyclic, partially unsaturated
d8iSEY™ Such as in propenoxy or cycl opent oxy.

ThR0#2 KX YanTRptiBRal AEUIRE | 6f fHClinviatibR e HeydePiil Ofelevance
phenoxy. The al koxy groups may contai n oné or nore

clpssifination G?BBC)S@P@dtl% gererased during the gnepding procescthe PRépregord
mﬁ%\flt ne §§ P n&hfcﬁydageh u&%ﬁ d%%ﬁn?deQ'g ;fgﬁ'ﬁgl ﬁlevance and

e subs

which @aﬁfpc@epﬁ}allfl) uaélkfbmy, thnﬁﬂ@ldxﬁmmal exXBRC ha’zo@@ eﬁn be used
hydr oxy, nercapto, carboxylic acid, 3 gxyllc aci d,

tOISERUSIUGL it mwf. (B¢ geemwab i tastreat i theadespdesy d ugher ggfionally,

th re)ﬁl:m%ﬁ R UELRARY ﬁih}afl\% d019d1HQ'eﬁsfoEgﬁﬁJnk@5%1ﬁ&s Qo facilitate

thio oXy group gl to 10 carbon atons
dex prgekssidghi Suelt transformshinaye idvbude, the -diseretep fapior \Jiscrete cosine,

SERPEBTVEE) S G E O TRV oA aPRpont oy,

t hjoRSpore Ahd obiep BEuRIreX ¥t HeOMPentibAGHAINbO Rlokd Killy@idelieood
unsaturated such as in thiopropenoxy or aromatic,

wherctead in light of thsfellowing dpscoiption pebgiesxy . The

t hi oal koxy nmay be substituted by one or nore of G -

C o al koxy, (-G o thioal koxy, hal ogen, hydroxy,
Bﬂi@fDammtmﬁaifblm(Dhinggi d, carboxylic acid ester,

car boxylic acid am de, nitrile or one or two ar or

heEOéMﬁFlgr 1 dfhestgates aepmveRtionabsaplablescadingasysicmy ps i%%wegl the

n aromatic ring having from6 to 14 carbon atons

I'ncl udi ng both single rings and pol ycyclic conpounds,

Su[ﬂOIﬁ]Sth aw)dllusttamsz ydalable rtaplstrgdms ophiclonak | produced by the

substl P ne or. no S bstituents such as QG
CQIHERNA n %ﬁ@ﬂw Of%ig O al kynyl, C3-G O

cy 0361 3% E 3£andB8 ANy res&kﬂ% Qlétifﬂd@%f‘ﬁ@ﬁl/ablf' BhRER, and

r oxy, nercapto nitro, keto, carboxylic acid

dcmdhxg>d,1tal in ag@irdhnes Wehh ong ambo&lmemtofabc treagnt mav ention. rile,

or PRRTLPle oy LRl ARl RaBlls B350 R deordance

w‘x‘tﬂ%ﬁE BBb@itheRf of3Ad preddng shvihod, € m het er oar y| is herein

defined as an aromatic ring having 3 to 14 carbon
at 00381 Fige$ iltiisirgted onchensbardimentrof adst stneern ydigheipreduiced by the
%ﬁgﬁgund ig whi.ch one or several of the ring atons is
gmg%y B & trogen or sul phur, such as furanyl,

t hyRbEMHese Ahd bikeHRARRS dfthdSresehhRivBRIGAIVIRITE bettsr understood
optionally substituted by one or nore substituents

v MieWed én light Of thefbNgwing Gravingedndedsiailed descgption.

al kynyl, C3-C O cycloalkyl, C-Go alkoxy, - Co
t hi oal koxy, hal ogen, hydroxy, nercapto, nitro, keto,
carboxylic acid, carboxylic acid ester, carboxylic
acid amde, nitrile or one or two aryl or heteroaryl
groups, such as |n blphenyl Polycycllc rings are

T Y | T T Y, 1 T 1 o S
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wi th an agoni st and increases potency and/or intrinsic
efficacy of the GABA B receptor agonist. It has al so

whe®y1shoe’wn t hat positive allosteric nodul at or BCEHSG200g000169

at the GABA B receptor can produce an agonistic

effect.. Therefore, conpounds of formula | can be
effective as full or partial agonists. OA further
DRERRADAEibIEn bIYSRIAOBmbSdfnditePound of the fornula |
for use In therapy. AS a consequence of the GABA B

r e0030bFigectAmnd gBmﬂnﬁrmrmpecm tothGABfor Bealele pharding and

agqni st.s upon the adm nistratiaon of a positive
d%ﬁ%gt%t datac ERTERse, AR PRCr PHhPhi the gpregspt invention.

REfeﬁ'ﬂgRﬁl@f tol tﬁ@@ﬁco@%@tﬁ@@bhﬁﬁﬂh'ﬁ% &A, " gl ﬁ’@tsigﬂﬁ'lscom nsmg a

) for a GAB goni st I's obServe quen
pltut@tp o€ sletat isi initielly ireceived ati 302ct Ehe timputt Iseznak magfurﬂergo some

osi tive allosteric. GABA B.r t or nodul at o
i s ey Opes Py il GRemgir E P Tvy o et s Fopt dpcassary for
the ofséYafoBof @€ eRleRfio@goni st, for the preparation of a

medi canent for the inhibi t| on of transient |ower

esB}Qﬂb]gHaxt gpHiHncadr of dlcasestiveh daiaTis E&}F&sﬁtedmsfhpﬁng]etther @)
the i nventiaon th us a_,conpound
SRR eI oA P R, TR o SR iotves for
edcRGRAYL @tsmggetg fhie Jee lof he omwé ?i?ddéfeﬁnﬁfed rifeRfl to A Midshold
for the prevention of refl ux. i1l a further aspect

vabye, thfedath betgidspmpd perseptualy sievantcemissiavantodepeusting bpon the

t i j .
ol T FET AL A, 0, BRI e
intlude theeduta S)frecgﬂ:ﬁty,@ﬁsxgp hegtadr itsgfekeeptal sigaigieadce=RBhated by

Effective nt of regurgltatlon in infants woul d
w3 (R PPIFERFHARTIhLR) (o ERRSFRoPHR] S ol | @ curi ng

| Uipg23l wees %ldetexﬁﬂe a8y %x}eptt Rlect-a9y t%' éléstsﬁfta%?&ﬁﬂaﬁon

cont ents nd for rranagl ng lure to rive, I nter

peateaptuatl wéevtanceeo@e@ax; e+ @ssLeﬂ is dgiesthimdd nsihg therdquatioats,
a further aspect of the invention is the use of a
conpound of fornul a Iln}f)%t ?.g?ély in conbin {(lon W th
a GABA B receptor agg t he manuf act )e of a
medi canment for the treat ment of |ung di sease. Anot her

aspect of the invention is the use of a conpound of

Lorrml al, optiei)nal Iy in conmbination with a GABA B
it R ris oy g determingfl thresholdnvalugt belew owhighntbe costigiant is

|l ure to thrive. Anot her aspect
deft&fml?we mvg%tglg%fﬁﬂliyﬁeﬁggﬂgse of a conpound of fornula
[002)3]| Ashterhdtivelyn thecabbolnztmam valteHeve! GABR dBeffieiemptarbe used
for.the manufacture of a medi canent for the
astarcg%ﬁsﬁ'ﬁhtt‘ono‘fnﬁqaeventl on of asthmm, such as
reflux-rel ated asthyaa A further aspect of the
invention is the us ﬁ\fi|a=76‘45&pound of formuk® I,
optionally in conbi lon with a GABA B receptor
agoni st, for the manufacture of a nedicanent for the
treatnment or prevention of laryngitis or chronic
| 2J0924]i Thi asiothér éndbddimentap@eeiuaisignificapée BeRtimaRd HYtrhéis of
is a nmethod for the inhibition of transient |ower
t L
 BhEHadaRbad Zt” *}ﬁgﬁ“%“a%ﬁﬂ@%@fﬁg og.t%% 7o el B, the
nount of optionally in
fo@gmgr{gttt? %&%&0@ p‘tSSﬁ‘i agoni st, is
adm ni stered to sub ect in need of such inhibition.
Anot her aspect of t L,avention is a method for the
prevention of refl uz?v\}her ebé a pharmaceutically and
phar macol ogically € rount of a con@und of

formula I, optionallyin conbination with a GABA B
recept or agoni st, is admnistered to a subject in need
of such prevention. Still a further aspect of the

invention is a nmethod for the treatnent of
gastroesophageal reflux disease (GERD), whereby a
phar maceutl cally and phar macol og| cal I Yy effect ive

o Y r
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Still a further aspect of the invention is a nethod
for the managenent of failure to thrive, whereby a
w@basiemetit i cal |y and pharmacol ogi cal | y ef f ect PESG2004/000169
amount of a conpound of foréula I, optionally in
conmbi nation wt BA B receptor agonj st, is

Wh@ﬁﬂm sdhe I‘fVF]o‘)faiﬁ% ist seticenble dlistertign Tor that signak Thineriteria is
t;
cYEARANT B o Sl AR Ol S BPRHE A & Sk
thieshodldXevabladdde Uy asidpra, psyohsabystias phadelncSed, i foal dx}lm@l’ed I.D.
phar macol ogi calcijy effective ampunt of a conpound, of

Jomigstem Erapstorh eeibd Pt qudi sigaaib rae PereRiEpoRecsRirigpp 314 -
313? ?EEE% B9PHY Shiecte @'g é&ﬁﬁl%ﬂlCEl@OI? SRS L6, 1dnd1CL Feb.
SUCh treat ment. er aspect the i nvéntion

1988. a net hod for the treatnent or pr evention of
I itis or _ch ic larypgitis, by a .
pﬁbﬁﬁgc@?ﬁtia&ép‘? y{i%lﬁata s %olreﬁ@ uckaéI“ﬁ?‘? af peicentyally irrelevant
f r t
isHERARha Ry BE@TRRMM ypE SF i dootaBR L b béused in this
prachss,riths smqmm)ﬁ whichukbifleuestiynleperidipon thapdrticulerdateformat/and
further enbodi nent is .the use . of C ound .of for oul
caplento dp ST COBORER 3R Wichh e G ROBPrSSdge data
SscABRI &fdmg Rlay tHae %E@%Eﬁg%aﬁfplt@bﬁ%hﬁlé REmA® br tafifhmetic

treat ment” of " a functl onal gastrointestinal disorder
encpdiny.. Thmtanmrﬂa@pfemexmpkh ef thaviepa ofmeding pessiblehand thege of

t of. ti I S
siff G5 &R W it L ELORE meA A ARRRADE Mnder ey prgpent
inb@itionl a I optl onal ly in conbination with a GABAB
receptor agonist, is administered to a subject

s U0P20; Srhsequsatlss it 3Q% e t dabh Chessifiied nasy pé%%alhé deleyant is

f
skl 50021 TR Rl AL i pBRLBETpLY P gl
betimgpn bift-ptnd roeding aa desatibed e mtayflmra Bltepltmeeeddeeas dederibed in “A

fungtiona spepsi a. th S .he. invention.
No Bt i BN P aate, Cagaepoed 0% St Proalifiing 8 HisicRehical
TREF RDBaidin@ W eAt PaIAIDIFHEE PfanSactioiPON Cikc@its 41 SPdlephs For
|, "optionally in conbination with a GABA B recePtor

vm’g@ eshnolpgy, ok i & & awp- 243259y 5511@199@@&%@ ane dFplomb
cQ 11&% 8% (?ultrg:l B th 'iuﬁﬁ&ag ?ﬁstn%}{t%)n%p’s ngileaIn%r% al, I(}%?éﬁ’ 9603.

ere er-a ST0

THoRY dkitledhiar tetLr wdle dippiecidte ﬁmn‘rathbectcmﬁgﬂ t0Ps3Es may also be
~abdom na] fullness, early satiety, bl oat| ng or nausea.
implemmgniey] in @Itpylatlwaﬁmmew fpder d?ﬁﬂfP%ﬁhInvﬁi‘}t% psia can

b [ t

[ g%)ﬁ%ﬂfllqa Idet: %621 Lh\épﬁwyy %léil %% ;&%Q gé%égl %Fa g multlp lexed
ombrocodeti daya sfreannc éfhlsalpmoei;s miag aje ingplemented b(yea @onventlonal

| | cobact | ori tritigs, | |
bR o1 uCh e ABE et SeBYaF SR GRRF el i vi ty,
9990 QoRGEERB! nady 364 | 38 Xﬁ v@hlchﬁtﬂ‘I@cﬂBé 98 5814y decoding a

i dent 1 fi1 abl e"expl anation for synptons. Functi onal
sighes e pesentah thebprodésa dagine dt é&‘: by aegeying atdoded dith stweang,: the

t . least 12 wee i,ch d not be consecutj.ve
ciged 4G et s apUaPE oS R o e BRI RE iR g 354, the
ccfd@@ 'dﬁtra%ﬁ{earﬂX§Q@Hﬁltﬁ)l&ﬁﬁ'lﬁ‘to%épﬂhté GREAMY bf &BRbBF @dedl Bata and
t e upper abdonen) - No evidence of organic

afi-sselably ¢aded|dathi n@hlatomm@@n reaydbs popgrmednbyt ai denulti@éxer or

to expl ai.n .t synpt.o and 3- No evidence that

SORFTHE §W5V¥§£2§X¥€BIW£$VmF€P%3@gHH &f%cation or
aspogeRs e eﬁt[l‘y Wi ) feLdtredin ¢F selame @oté 849N decoded. This
f requency or form  Flncti onal dysPepS|a can be divided

priopgss valkheracatly emypdel By inlvessei procesy ef tyepeeding techuigusselecting
such as ulcer-Ilike dyspepsia, dysnotility-1ike
dyspepsi a and unspecified (non-specific)
dyspepsi a. Currently existing therapy of functional
dyspepsia is largely enpirical and directed towards
rellef of pron1nent synptons The nDst connDnIy used

o o, . I . T
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into 3 subgroups according to the predom nant bowel

pattern: 1- diarrhea predom nant 2- constipation
woee@dorm4pant 3- al ternating bowel novenents. ARCDEGIION/000169

paln or disconfort is the hallmark of IBS and is

o Reove il o5 Ve R Sra T B s oo,
a@%ﬁ@%%%élg%ﬁg%% gprbeesg Bﬁh@%ﬁéodl rﬁsl%bése @él@ﬁea bl 508. The

escribing the synp
pehedppatly trelewain and erdonae dswded data ess@mqmgnm)n dombined at 360 to

evaluating IBS clinjca dle
Oﬂpéd?f&lﬁ‘i“&t"éﬁetr%?? Q%Q‘Féﬂp“i atp@%@g’r‘?gé“gs? abdom nal pain
(gl sﬁ‘fﬁfes ah éx@ﬁ@ ar1y£l Ksnd G%od@?ﬁ?§&%fda5¥e with
veI out of t ng year2- Two or nore
emﬂodﬁthtﬁ of themresgn@quattmns Reﬁe)rnﬁ’g tfirgfto whet dncdddrel2f) thersystem

Onset aSSOCI ed MA an .i oL frequency, .c
m@%@t%@&‘?‘lé’fa@ %%e Qé@fi uRge o0l 399{9&6 throw
sdl&htlheane%mhn&ﬁ tahﬁeﬂc ﬁzﬁtﬂeﬁ'@aﬂc% Jl;i‘s@ﬁi‘é? az9fa Rcalable coder

conpound accordlng rnula |, optionally in
4260 anomatalaide ehdeh 437, @ABA Bultiplespt 438. arothpset of skl int the art will

nuf acture of a nedi cament fo t he .t reat e
DR 116 COERRS MR S oA B0 TEAUIERE 48 SHPONaEs oGk gsg firppare or
ha@&ﬁﬁetorqfcomﬁlahaﬁ SniteSinipleBedidiadodDities.Ne treat ment

reventlon of CNS disorders, such as anxiety

ByThe prersiont émd%eal4f29 igran PRATH COMPENeH| oty the present
. t
mg%' il%gh ) Wy%%l{lg%d %pﬁa %?M&%%ﬁm?en&%&ﬂ%l ?)eté:s’gg,tl(t) is operable to

dodgiom ithsfoins thel ipuk Sighhb hostramubl redsform oesfticiefits A, for
treatnment. A further asgect of the inyention is the
exagleleoiﬁarﬁ BB AIETHEEDP Flﬁ’é rspelinlgaetfiqients, i 7 SREPIRpnding
r
Seprgbn% act u h f‘:d@lﬂt“!i | cane nt Sf Eg&l{l? g%? r%ehﬁoyo{rrﬁ palttlar
trgmsfovian b ifomn pof;sﬂoie ppxamp]es; ibeing thcu ﬂtshlete aspedtansforinh ¢he discrete

inventiqgn is_a d for .the tre n
fopferg Bpndch o MREREDYIF SHANAHE R GHAYE ol ritlorm,
mBBBEIBLRIARI SR tHeYe, efsf Relli 4€oMBRUN N Of patic@lAP eibddient, the
formula I, optlonally i n_conbi nation W|th a GABA B

tran@fs)sptmﬁdlﬂg oaiferms ths teepionnation eppratipngassdaspidead jonapplisant's
f ,
e R

fofri| thea@nd Pemas ined [thasFrpquentp Dagaini sids, Viod eVabzy " gherein -
"partial agonist" should he underst ood as g conp %
ingespermied byfrefpasncea Huythepartigderly, the ynput signa) g lprfgce AS 3V0
T r flen
pARERIAL ot BockS B Papekiralion (LR, BT the Wfadonof o
traﬁrsfwmd&eff'fcmnt blocké.t Ealbodieits of-his moeoss afe. firther described the

Penagi ni aw, L. Dent 995, . .
appGCs v BN B SPHAGaTS. e pepebtepehe kaitim coetficents
f [0
wEE R SLSU, obhe PRI ID R RUDI R e
423ass into the esophagus SI nce the mechani cal barrl er

| t. at di
oo AE i hergthry ieleP bt P RO (543 s thEnkfom
c&?ﬁc@éﬁ@nﬁﬂ Wktehnivied) ﬁﬁ@(ﬂ V’tﬁfoﬁeﬂ r%e‘?enmﬁm efitefia;) vﬁwtﬂer the

Di agnosi s of reflux di sease Bailliere's
trmumomffem@it is parcepipally 5devans or Aot. c Fxpinplary Gﬁi‘egorles ‘of the

e wheri ol R R inBlel Bt Rafls of ffoepual
s1%ﬁlhé arfe® BRinAdd WusmgSa parbiphed nRflePascRiBibeatbove. iRt tibular
a compound formula |; and (ii) a GABA B

emwmpmrma\glmnh @n laﬁegerpmeélémi diseresm sosipg transfpran JoaMPIC) is
of a "fix conbination" is a pharmaceutical conposition
wherein (i) a conmpound of fornmula | and (ii) a GABA B
recept or agoni st are present in adm xture. Anot her
exanple of a "fix conbination" is a pharmaceuti cal
conp03|t| on vvherel n (|) a conpound of f or mul a I and

o ~NA PN A o o T
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The term "therapy" and the term"treatnment"” al so
i ncl ude "prophyl axi s" and/ or prevention unless stated
W@Izdi)e/am'me. The termnms "therapeutic" and PCT/SG2004/000169
therapeutlcally shoul d be8construed
i.cal fo nulat ns The c

u GRS Rt kel Seenh fot arle 2p A STeneh befepRAL fkymee

lsvua%&l Bpda \BhetherT 188 @@h@lr cRUMIRS haveOdn Slek e%lsolﬁfeevalﬁeh&f less
conpound of formula I, optionally in combination wth

than GARA. iB this wags the agmiu@tmamls dominged mdéntandinglertdng in the

Bt e i Pl ol g TR} Rl iy axt wil

p‘ﬂr&ﬁ’até 8zt 8f coubRI RrRERLLGT crﬁ@ﬂa Rl Bk usQUhRd ﬂlfat the invention is
adm ni stration may be contenplated to the skilled nman

n¢td1m1heei taithe ecxfsmpbryrqlltana dhsstrathdiberet he co rrpo und of

r et@g{’ﬁ]}%gggﬁ ?ﬁ g1X§Sg? ﬁ.ﬁgg,tb[bg ?’%{f @‘gﬁ"" contro?s t%b‘ output state of

the iR B tb Q)ﬂ{du}/ wphr@dpmiarm@qeieemtqmd 1% e Gedatblegcoder 426,
carrier or adjuvant. The carrier may be in the form of

angl the pergeptealyi inslgvant dafa tpitkp os-weplablsrencoder 42 he The two groups
ofPESR AR o dhﬁ’){ eupﬁa 9@ Wbd 9% land Q54H n@% o P)S 'sQalaIfle bit
accordance Wlet e 1 nv I on, % e conpoun ?

stteanOf29 BN asd of 4 mubiiplien aIIZBOIThM schlatle @ﬁBAOBSEﬂ&iﬂBTcoders may
agonist, to be fornulated s mxed with solid,

cqsléwa of amy ihAgvaEs sAftyatyeh flggwrlr&cm%ne@%&oaﬁ £ foding systems
I n h I

riffing, 48, destfER At opHifibis] sucifVe BRI odffy, AR coding,

arithmeid Icodxsg,vmst Weﬂllasi othergr aThmglvaxymn B motdithisdt i atpamtgcular

t h t | te,
o dtiEn P FoRraLe e el RERLTEI P Gra s of
scIﬁﬁlean&thﬁ-@cdlﬁ)lé B&ing E:ﬁﬂ%ﬁﬁ?ﬁ’eﬂlﬁftéﬂ wHderhk PPesOiit invention.
conpressed into tablets. Soft gelatine capsules may be
pr Blaéﬂe@pfmqaﬂy,cw&ﬂ efszor,Cb AZicoitaging iwformatien ¢ te which data
(c§ @ ﬁgg reé% e gﬁeg s n?e?? tphﬁﬁ?' Je%vﬁlgt %@Ing'l'eggrltahp ]55 g@:ﬁe@ated

su@bhed toSthié ﬁlahipﬁaxvﬁmglhﬁl do@fblﬁsafdnt@mb diti shrearfi aas tﬂcbﬁsansmlssxon
gel ati ne capsul es nmay .contajin_a_conp

tofté? ﬁiﬂoéeq 4600 B @R pr iembedimsinh 489 BRC UG 42 é%;&mpglded as a
lreglﬁﬁl@ [th& R L sb sGB8TREoAA thO Ve dbP whRth djatzg Qf@glf‘e[r@e%tually
|ngre Ients suc act ose, saccharose, sorbitol,

relmrmmueﬁire ppotsaing thd; strezaim. cor n starch, anyl opectin,

ose. derivatives or Ia I ne, .Dosage unit for
" 001 et offe iy L g By R P Bgr 6L
sc%fab&%ﬂ%his&ﬂélﬂ§ daaa,a@Ia 469 ah@um taRQifRR UbY, %na taIa %bﬁ&ih@ {rivbrse
mxed with a neutral fat base; (ii) in the form of

trangédra pdule 466. alhe dpowltiplewer 461 sormesabiestogeesivebe rselaldﬂe bit

s S gD o8 " ol A Ao 0% o B0, B

olphitdhg | the @biceptamhotrélefm Wotlédldetavehihel ﬁ:afaﬁfe aaioat:ﬂ 62, the
rectal capsul es; (III? in the formof a read

perpeptenlly rieelgvans rcoded Ylatantor m@l EfCéIahIeoqucadQJr%ﬁmaaé éhee ﬁpwally

mcfl)]'d\r:% k?ﬁ r%EI}rh % H]% iR teesgal%ﬂﬂe and Ebﬁ @&(llja%lé decoders 462

riror to amnlst

arfll Q@Zﬁpaﬁfd)rﬁﬂﬁwfaﬂé opeitionsl of et C(ﬁtdspéhdﬂfﬁg/ elh@dafs&mrﬁdi 427,
in the formof syrups or suspensiaons, sol utions

their specifie anlementations ibs-ningliyate hergtiats> oF %ma Aig) heipg similar
GABA B recept or

oA TR cnkodsy R TR E O Tl 2t on 10
Co[umB6L SWﬁchof%S ua aginglé-psl&gédiubi?d clabwl swmanﬁl dngi @nﬁbﬂdﬁnent)
of ethanol, water, glycerol, ropylene % ycol and

SeRsrajest ﬁy;;tgqq@ Qﬁ yrggcpnstrpqete@ etgqn,s QfEAcien alﬁ@a by selectively
preparations may contain colourlng agents, flavouring
agents, saccharine and carboxynet hyl cellul ose or
ot her thickening agents. Liquid preparations for ora
adm nistration may al so be prepared in the formof a
dry pomder to be reconstltuted mnth a SUItab|e sol vent
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(H (1) Scheme 1 where am noi m dazoles (11)

efficiently are acylated into (1), using acyl
wehdosntdes (typically io 1.5-2.5 equival ents) PEI/SG2004/000169

organi c solvents such as THF or the like. The reaction

chgps BE B SIs0R et Shohdt A EREN oy B fFPral PRI G ris, The
stiRAR M cohfriRedatassRrinodfeiohd 455294 that kwiRtapvielly dimlifr, if not
hours. Filtration of the reaction m xture over the

identizhkiophe $tieemanditesnsione karigisicnissizha gensratediobp cnedat 428

" i RSB B8 Mgl IEEAEL e

e?éBlpﬂﬁllW \rel@ vt faﬁd ﬁirblkvaftaieabmaae@ﬁ td Feebhdthicen®gl adpsSof the
) or (1V) by heating the reagents under basjc

tram@fmnts’trom 4242 pareyary pAer the Ptsseu AGALPD. c@wmﬂbodlment the

w&éégﬁorfmgeééésaclhlgtn%@ f(l?l{vﬁle? &%%% tﬁ’l%u % %Tl;gl)w? gg(nChromzatmn
OPH%O&‘&:%?éﬁﬂédd%@ p%graﬂmag)nmrdmmoat @effididnt, is wisedea] W2the

is a al koxy group, is prepared by substitution
present frameHp d’ﬁ%ﬁﬂf@)@?“ﬁ\sﬁ’ﬁﬁ 3 HUG SPRY ﬁ%&ea@régi{ﬂrl\éa%ytr%% 421a.

AfShERRRE 'lﬂé nggéﬂ 35%)na4¢;8%g%fgg§é§gbg%oag rﬁl&eacﬁﬁ@emom

rmedr a y treati
whichreddfitiendnnetided iniheipasestrfmeat e |n et hanol with 1-2
equi val ent of the primr for
hd0pas] Shoutdte ecodine 7 il FrBie o g2l the
ekl %QJ(]sterﬁ vap Wlﬂﬁ)?é%eﬂaﬂlyvlﬁelﬂﬂe ﬁﬁ‘ﬁw%ﬁ@ @rahff@rtﬁi @8 duRd466 which
conp ds are elther collected by filtration directly

operatesuimsaa gumplementty dashidre preoerdinglyhdt appliesithe tiavesst derpain
t he.addi tion of

B B bR o h AhREOR e 4655 10

gelnelta&:rtﬁ@ dbcdded érvibnWftiie Bpuediphd hed partisilBoaybodimeRp Uiverse
in the presence of a base such as pot assi um car bonat e

transformd medule neraplaiyithe dnyeyse. trapsferamiion t oneFatipnnahdegaribed in

h KON
apgﬂ&{nl% 5{1 ﬁetﬂ%/n depméaap [ @:gdtf?lgﬂ "M%g/gﬁ?'\giﬁ 5 p% g%/l desam
TiafdfermiRidn af & Digital Svgrml fdrinathe Thyd Dgmeinpnsiths FraquenayrDomain

and ring closuyre. Sch 5 Furthernore, the .
and Vgt Vet S oriber partighlatie HEePIRBERH fhiasiSHmASTh AumRpys 2
b18&k SERG 1;5}&1%1 Qﬁ%vﬁrelﬂiﬁs UshiBe a Jﬁb@éayédcmeaﬁa{t@ow Yot wo

as a starting mat eri al 1 nstea

concure¢ritly| pspdneedi bluicks mfddecaded rdatag a(ssdtts@n’eeCB in ciapappdicant's

cone vy MEpetcatanpiEBbs. Do ertermRssar hagls ks upigay

al@é\ﬁlhét' eRElﬁsﬁélS' aﬁulgémé\!}{éﬂ et $ame manner as the transform module 421
of 4- acyl am no- i m dazol e-5-carboxylic acid ethyl

bsemmsswf spftweare, lprdwarefingerare obt comiadim e thesex Chem
T, 85, Ll S R PR MBI HRPBE, g e

42@95&1 Nadcoidfde @fh ond Octhbedimei0 ofietht Spiesens uhﬁ'emmmt | Th one
added | H-i mi‘dazol e- 5- carboxyljc

i d, .
embeghimens, the(sealablg) hits HH0. pre Roaﬁ@ﬁv? %ﬁ'é@qap the beginmpg of dheofata

e AR bl 8L ! P
alltwactie hon-scalibkocoffiticnnd 5\203’(11) Heatrunt&thd ét.g.1 benause of transmission
theuigh 5 SOFOR IR SERTEY: T GTCRE e Sqalabis fpatticient
51‘8" elg-gﬁyt: erhBodiYidRah Hiedh thd [‘Pﬁgﬂégorﬁ QZ? hseu_lls@dtﬁ %a?%'aﬁﬁﬁﬁd as a

§ as anor phous so or oi
pﬁ@rﬁﬁld 55 dbead be shessaatable coefficients 510, so as to 1nform the decoding

4- acyl am no-| H i m dazol e- 5- car box acid eth
SYSRLHBICBAGHEBS 15 19 Dosrd STE 1o HEBI IR iobRE eSS

teflon 96 well block is added pol yner-supported

di i sopropyethlamne (70 ng, 3.5 mmol/g) using a Titan

Resin Loader (tm. To these wells is subsequently

added 1 of 8 am noi m dazol e per colum in THF (600 m,

O 1 nnDI) follomed by Iof 3 acyl chlorldes (2 .5 eq)

o ~ N~ s o o
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chloride (31 ng, 0.15 mmol) was added. The reaction

m xture was stirred overnight at roomtenperature and
wao b@s/1224D8 er ed over an | sol ute-NH2 col um ( 200P@my$G2004/000169

washi ng through with THF (Il ). The THF was evapor at ed

nggm t of%ﬁi)nfligve&lggg ﬂ{agdvyi%%:&s &a@éy Zﬁ?oggl'ﬁg'('\’gﬁ%e% and is

’ paﬁgﬂ@ﬂg ﬁ’dv%nt%%‘éus(in Wﬁo{ssl&s%dﬁ%ﬁys&m ﬁihe@'l%}: coding

7.2-7.35 (3H m Ar-H), 7.55(1
sys(pml—bgene;rar(zs 4|lpqt st;n@anH) thag. U5 npt Hrums;ated;) canQbe (quqde@ to a

o R s PR R Pt b el o sl 3t e,

a RSdeCimbuisi o tAS plef&eﬁtﬁm?d iirdd18VanBeh@pBnehts, which would usually be
Car bam m dot hi oi ¢ aci I V-cyano- (phen | met hyl ) -

disserdegines nermal Scglable, codmySiomr gitb heathil badewamiicd in the

ol B ol O PEDOE R o Pulpgome

effi¢ibddyeshd erfoimante fiﬁﬁ? bd:)ﬁighifﬁ:aﬁtl}e improved usingd ﬂfeGs;gtem and

sodi um netal was dissolved in 12 m of ethanol
mgthedsgffhe present @yentio®h was cool ed and the sodium

et hoxi de sol uti on was added dropw se over 5 m nutes.

The reaction was then taken up to 90C for 5 m nutes,
Incpdradd Refaranws t enper at ure and wat er added unti |

pr at roduc The product ,was_filtere
r{g(%ﬁgﬁi‘@otj ﬁP‘f’H‘geWEF‘é CF \aR Ffe(’i “f?rﬁ%atiz‘; & dref Crepcy m eir
enfxf%MorQﬁg{l okdg dazol e- 5- carboxylic acid,

am no- nmet hyl thi o) -1 - (phenyl msthyl)-, et hyl
est &. Yu) XiaogLingS. Raberdjs aed Hiheagf \Pmpoaemﬁntﬂ HBxpatiment for

inBfeipe o OB MR i) SofRE Ro e GER) Titeetafigna
o MtloggmgtiﬁH%&Mﬁ% adn, Godld HMotin @@%?{&iﬁudlo

Isgﬂﬁcsl(rqqquwwag M;ﬁG?g)og i@%@ Octr2603, @H)sf)qzqe Apstralia;
car B apSod Tt codin U] Gif g RCIARSH Ty fline, Acu

Mﬁhahfeylia 2062 6¥ice, lEeld:eaDcda rDe2;nedi at e) Schene 11To

o Tt et BT 6T BRSU s 2 b

be%%ﬁékﬁ@i!gtﬁﬁ a&xll@es@}essgé’ndmd)n AiEEE Ploc W ASSEPIRL Pi tate
formed

ter about 10 secon S he m xture was ﬁeat ed
at rleMariyaf Nr Iv@khoirls Mathand éadmi, 64 design oblossydanddosstessn

t er ture ap reci pi formed was col | ected
Scﬂgbr[? ?8?‘?8% gﬁlgg&é(g%g@%]%%@ >hanol (yield 6.43 g).

The K. XaLfh, SaRaR¢dRANATED. BBd« A FiRGlanil@fsdalableadded.

The resul tant white preci tate was filtered, washed

pergepiyally losvygindilessigisy audio sedeshdEEEQH0¢ JEMER356 () .

T0r & Rl 8 MAGRAC 01 el T R8I apdip Coding sing
SPIHT™ Q00451 Baiond @01&81|dncésof IRGHE)Audio BIfEaL D00

Ar - (5H, .S
NH2) ﬁfh%a"ll and m Feadnpy G‘M;l%aét §9‘?15£ﬂ§é¢f§ dnageCadec based
1
o@%ﬁb@g@@n e@??%éﬁﬁgﬁ% ﬁEkEFﬁInﬁacﬁ&fs%%lP&u‘s W& Systems

Ford/lidgot Fethndbygt, @0k 6amal 3\Mvpp. 12482500 7unBddbébl y Encodi ng
and Decodi ng Dat ag{OO The resent applic on refers
54 ot

to retiicd e Q}“%PS/S%%HYI PG, s

" v, conputer program product resident

D‘m“‘“‘“ghgﬁ@?@??gﬁa Oe medium [002] Wth the

pr olKHatid StylmodpfIntedyictian td Bath @nkpgsssion, "tVergaa Kaufmann,
decades, digital audiovisual formats have essentially
pgpl aced their anal og counterparts as the mai nstream
carrier for nultinmedia contents and have been w dely
adopted in nunerous nul tinedia applications, such as
CD/'DVD, Digital TV, Video on denmand (VoD), and Network
radio, etc. By and large, digital nmultinmedia signal is
characterized by high data rates and delivery through




that quality of its contents can be easily nade
adaptive within the delivering network. This
waeembami4bd ty i s usually acconplished by enpl oyPemySG1e4/000169
scal abl e codi ng technol ogy,1iwhi ch generate a scal abl e
bit-streamthat can be easily truncated to | ower data
rates, and in turn, decoded to audi ovi sua
pr[g@f%j th]i'léj fheWMtobe 19 WedetAAdal debdrption [(I0A¢ prdRefr inb€itde it is
a scalable bit-streamcan be constructed via_ a
only ayempkity sind uctrioue mhdifisationsg altertorsatend gqyivafeatsingay be

1. In.a layered structure, the input signal. i I r
el e LBl SR h Ol Y sone
of RS Breb @Y $hveliidn &t KeBddP dabtbed by tBO bRERHnd HolgdsdMiheellowing

quatity/rate representation of the original signal.

claitne. di fference, or error signal obtained by
subtracting reconstruction signal of the basel ayer
bit-streamto the original is then encoded with an
enhanced | ayer encoder to generate the enhanced | ayer
bit-stream The process can be continued so on and so
forth to generate nmulti enhanced | ayer bit-stream as
illustrated in Fig. 1. The base layer bit-streamis
then nmultiplex with the enhanced | ayer bit-streans to
produce the scalable bit-stream (Fig. 2). In the
decoder, the base |ayer bit-streamand the nulti
enhanced | ayer bit-stream are parsed fromthe scal abl e
bit-stream and the outputs are sinply added together
to generate the decoded output. Wiile there are other
approaches to achi eve scal able coding, e.g., the
bi t - pl ane codi ng approach in image coding, they are
fundanental ly the same in the codi ng nmechani smas the
approach descri bed above. [005] The advantage of this
scal abl e coding approach lies in its ability to adapt
its quality of the reconstruction to the network
bandw dth as well as the devices capabilities and the
user preferences. For exanple, in an application that
streans a nultinedia signal through a variable
bandw dt h conmmuni cati on channel, a scal abl e coding
system can generate a bit-streamthat can adapt its
bit-rate according to the avail abl e bandwi dth of the
comuni cation channel during the transm ssion; when
t he avail abl e bandw dt h becones insufficient for the
full rate bit-stream the transm ssion system can
sinply discard sone enhanced | ayer bit-streans to
reduce its bit-rate so that it can still be
transmtted through the conmunication channel. In this
case, instead of interrupting the stream ng program as
in the case of steam ng a nonscal able bit-stream the
receiving termnal only suffer slightly quality
degradation, but can still enjoy a continues stream ng
program which is generally nore favorable fromthe
user's point of view [006] Despite its advantages, a
scal abl e coding systemis usually inferior to a
non- scal abl e codi ng systemin terns of the coding
efficiency and conplexity. That is, when working at a
certain given data rate, a scalable systemw ||
generally result in reconstruction with worse quality
conpared with a non-scal abl e codi ng system whi ch
results fromthe fact that the |layer structure of a
scal abl e coding systemlimts the freedom of the
encoder to optimze to a certain target rate as it
does in a non-scal abl e coding system In addition, a
scal abl e coding systemis usually nore conplex than a
non-scal able one in both its structure and the
comput ati on power denmanded in the codi ng/ decodi ng
process. [007] Accordingly, what is needed is a system
and nmet hod for coding data which includes the

N 1 e s r . 1 a1 I R I N |



10

15

20

25

30

of data, and cl assifying, based upon at |east one
predeterm ned criteria, each of the plurality of data
w@sgoosiitaes (i) perceptually relevant data or (PCH/SG2004/000169
perceptual ly irrel evant dati@ Perceptually rel evant
Eﬁﬁﬁa inclgdes that data which corresponds to
SdSwi t hin the sensory range of a particul ar
party, for exanple, data corresponding to audi o and/or

video informati on within an average person's audi o and
Ivi sua methog dor sCdablg cseiding qlvéa,&empria:hgy irrel evant data

wi co rs gat data whi ch co ndsto

i orsiatRi G S e G OF it oy or | ower)

of t BRsHRMAgY b%eﬁ%ﬁ&?ﬁﬁ’lez{sﬁﬂﬁ’@ reElQQEhg}led\&l‘tEr a ggéh of hc
erceptual I'y rel evant data i's scal ab

lifg pf dath Ia§/elther €) peraepttualiyt ralewsntrdata-(m(a) pdwtqphmﬂgteﬂelevant
dl\%on exhaustive exanpl es of nonscal abl e codi ng i ncl ude
’nple by-sanpl e coding with Huffman and arithnetic

code scaidbily @dﬂl@ﬁﬂbk@éﬁuﬁ@&%ﬂﬁ%ﬂa@f scal abl e encodi ng
i ncl udes 1 %yer ed coding and bitplane encodi ng.

gubsé%&ﬂﬂ cading tb@ﬁﬁf&bﬂ’tyalbw@lﬂp@trmml ly rel evant
o+ or8Gnkain L RALRR AR VB PHNDRIS A iR ol s pogacgibly

céded@eadprialipirfeldvanidatintd 4 asnedidatis@Bam[ 0011] A system
operabl e to scal aby encode data in accordance with one

enbodi nent of the invention includes a perceptual
2! &l SYAOGRGCHRE St E whitefi e%kihg By oF a2 UoRpALAD! €
coder, and a t1plexer. em 1 he es an 1 nput
receivfnggiuralitytof coeffieienis paodbatdthsdughandisaerp tiasdfognaion.
plurality of data, the perceptual rel evance classifier
operable to classify, based upon at |east one

3r edehemBinge @f 8laint 2r\ivﬁereiﬁélﬁé‘d@éreferh%n?ﬂoﬂﬁﬁidntc¥> isef a
as either {‘ fper cept ualqgéire evant data, or (I
Dgsereteposiag TiansipmedtionanM ealDrscretestaimﬁlrrenscfmlohas
I N recei Rerc ua r el evant
D%g{eée %gelg ﬁ‘%ﬁ%ﬁ“ﬁa%@ %1 9ol els‘crg gee% émF ﬁ&%@f 8 HP%I%’ oduce
coded perceptually rel evant data. The non-scal abl e
coder has an input coupled to receive the perceptually

4 1 r eles/mpthod of claign b, whereipsrsh ¢fdhe detacompases @érqqgency

t
A E0 iy B G EES PR AT SCBLUT e SERLRUE T Ay
congpomenicofteheh data) said gletacs pithal (D)ypereebmubintelavadt data ot @yant
data, .respectively, the nmultiplexer operable to
PerErRbiAly T V%é@a perceptual |y rel evant and irrel evant
data into a coded data stream [0012] In an optional
feature of the invention, a perceptual relevance
S.cl asEhe inethod ofclgiPRG)Wireegin eech of thedwa eoreprists i Bgerghievel

e ST oL B BN B AR B Bl

1efzal OMPOicht BNchcWab G sitPEAa B@élﬂﬁphzﬁérkéi)thdll&%ﬁ\/ﬁﬁtdata\@? Sﬁ)
I mpl enent ed, the PRC record can be used to reconstru

pescepopally drrelevrat gath.gi nal data streamin the decoder
Further optionally, the encoder and decoder may enpl oy
domai n transformation techniques to facilitate data

6.pr OCEEsSIBBiod SEilhind 1,avek¢ih 8BchBithd Oh iR a @bl&@}ﬁtﬁine
fourier, discrete cosine, discrete wavel et and

signifiganse eomponsnt, aBthwheesClassBying gamprises c{a@cﬂ}@]lg, ‘Phasesaipon

th@%gr ét 21[) oén eaﬁc & gggoln%ﬁ'tl ofle ﬁ%ﬁ?@a;té,%%dv&fq 1838 %ﬁhggl) percep!quly

relbvantrdapt drqil) pdiéépfuagyﬁleaevaﬁt deh. Description of the
Drawi ngs [0014] Fig. 1 illustrates a conventi onal
scal abl e codi ng system as known in the art. [0015]
Fig. 2 illustrates scalable bit streans which are
produced by the conventional scal able codi ng system of
Fig. 1. [0016] Figs. 3A and 3B illustrate respective
nmet hods for scal ably encodi ng and decodi ng data in
accordance W|th one enbodl ment of t he present.

~NNaA =T .y o o o
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[0021] Next at 304, each of the received data is

classified as being either (i) perceptually rel evant
w@eooSitz4oper ceptual |y irrel evant. The cl assi fi PEt/BGI004/000169

i nvol ves for each data, con@aring the | evel of one or

nore_predetermned criteria to.a threshold value, the
Idatdrﬁﬁpﬁémgggh%ﬁn&é&géﬁﬁﬁﬁﬂFvuﬁ%levant or irrel evant

d e p e i . i . . .

e T R RO iking nformation
asi to sthicleddthere patcaptually sipvancand velneh dsta kevperceptinally irselevant;

erceptual significance estimted by using the
a"S‘erceptual nodel for the human perceptual system

[ OOZSJmM%ﬁfQ thd aﬁé&ceﬁﬁﬁﬂﬁl&an@é}ﬁfeﬂ%aﬁ&%&rﬂ withehe %%lﬁ?oded
the classification criterion, perceptual relevance o
dagia ghat the pon-scaldbly coded datalinitlee eheltd date srehnusi ng t he
equation: t L-1 =- x 2 <THR (1) T -i where THRis a

predet erm ned threshold val ue, bel ow which the
8.coefTheChBibd bBclgiat Erwhdi&H sball§ ch@ng aRlpéddebitally relevant data

irrelevant. [0023] ‘Alternatively, the absolute nean
comzpirises bieplane oddingthe porskptvgilpreleveninddtd used as a
classification criteria: \XI \<THR (2) [0024] In

anot her enbodi nent, perceptual significance is

9.est i TR 1ekhbY o &l 1,0FheReiR OASEA1MAY cOTIHL thefREcephigIuMan
perceptual system In such an enbodi nent, the

irelevprplaticomptises Heffnpe cogingk theperaspaigly ireelerapt dada.used:
-( L-1 -W 2 - <THR, (3) JND Wwhere JND is the |evel
of the just noticeable distortion for that signal.

10Thi sTlexrméthod af ¢lsinchrwiendih abalstalablg ecding theereae ptuahy

. audi o coding where the JND is the maski ng threshold

irgleX PRt AR LOFIPTISES %tjhla%@f}bf KO%ES thet ReECePHBHE frreleyzat datae
exanpl e, J.D. Johnston, Transform codi ng of audio
signal s using perceptual noise criteria, pp 314 - 323,

11. EEEThronethad ofbelaiBel  duttiead compasing disCandingfraa tliecoded data

\ol . 6, | .2, FEeb. 1988. [0025] . t 306,
e, 5 o O O U iAo e B SRR E gt it

irrelevant is non-scal ably coded. Nunerous types of

non- scal abl e codi ng can be used in this process, the

1%e| Bheimethed offlpighl.whereintha scylablyseder pserptually relevant data
. icul
s SABE LR 1 SR SORERR oD P GRATRARTY.

inskahmthlaer. codi ng may be perfornmed using ‘
sanpl e- by-sanpl e Huf fman or arithnetic encodi ng. These
are only a few exanples of the type of coding

1905 A BlfhodiBlsdafiBRRactbaink b, iondringar ¢ Wi 1|
appreciate that there aré many hers appl i cabl e under
-t he mpeagiagh codadodutd siream @ORBisingesegmely kejevant @@8d dsthand

| assj f.i t ual | | t i | abl
o Berceshly i GEBL DT EREG | il ement abl e |- numer ous
Vay Sycal il REGTRY e PeicBStublly refivaitecodfdiag ime pgﬁaﬁﬁbﬁty‘sd

in my bé a Bit-plane coder as described in
refexant degord¢d@ata; ci ent | rage Codec based on Set

Partitioni in Herarchical. Trees, " A id.and W A
P Hatap ot ity e gy oged it S pefgprtinty
irfeRvafl Jdesicligafansldgy, vol. 6, no. 3, pp. 243-250, June
1996, or "Bit Plane Gol onb Codi ng for Sources with
Lap| combiminihetperdspiuiay selevapt and jrraledanddeeqded daaggp a
dZO%%pkghgﬁg skilled in the art will appreciate that
%P T TFﬂb processes may al so be inplenented in
al ternative enbodi nents under the present invention.
[0027] Next at 310, the scal ably and non-scal ably
coded data are nmultiplexed onto a coded data stream
This process may be inplenented by a conventiona
mul ti pl exer or such equival ent hardware, software of
firmvare. [0028] Referring next to Fig. 3B in which a
nmet hod for scal ably decoding a signal is presented,
t he process begins at 352 by receiving a coded data

o, R o " o o
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process wll typically enploy the inverse process of
t he encodi ng techni que sel ectingin 306 above.

wovsiizubg/, at 358, the stream of non-scal abl yP€D8&z)04/000169
data i s decoded, also preferably using the inverse

h [ | ect 1N .308.. Th
1 5 nSh ) PR DB AT DG e o
. 1 . t d
o g T ™05 To030] Fi .

4 illustrates an exenplary encoder and decoder in
1oRet o Tgopt PLaEb Lrant sobradty Bhan et Bt
irﬂgi%gbﬂ%ae@&tﬁ’ e&h@g@k Hum}ihslfdéemmg thel RrctBthallRirseivaghdata.

(a single-pote, double throw switch in one
enbodi nent), a perceptual relevance classifier 423, a

cal.abl e codef .426,,a .,non-sca

16t T 03 BP0 FosmnLs Sy BpRsfisely R6Rlng e porGipdty
irRRRARodE B dath BEMPRFR ANSNicticAIBY ddrading @hd pegctpanilly Giréleaimne

nodul es, firmnvare or hardware, or a conbination of
dathese i npl enentation nodalities. [0031] The transform

nodul e 420 is an optional conponent of the present

i nvention, but may be used in particular enbodi nents.
1henTEOmHed of tlhin $3,0pekdh e doded dataisiedns emmprisesnat he

i nput signal to_a stream_of tnanstorn1coefficigﬂ%s d
pesgepinal redevagafivisleyanseReIE CRMRESAS SUGTRAIOR 330 cgfle
e %Lcegfasﬁi;egé&m Sode® afta G4 HRRRQREE N Gats %Lep%%smaﬁy
requency co I Clents. e transform nodul € nmay
irelgvhatycodey dqtarand srheasin thegresdepiual refevhree/ipelssinse gecord is used
exanpl es beiq? the discrete cosine transform the
tocogstrust therdsgeded daasiii@Por m the discrete sine
transform the discrete wavelet transform nodified

versions of these, as well as others. In a particular
18 b othementhod of elaim ApSohencopwisag pkingthggliscreée transform of

t ransformation. operatiQF described in applicant's
th@éﬁ@lﬂrﬁrﬁn?? 98?1“1&‘2%0%?)6&%?%%% on entitled "Method for

Transform ng a . Digital Signal formthe Tine Domain

into the Frequency Domain and, Vice Versa," herein

19.ncoThomathed obglapi &ruheen e Jis¢ielp T35 GPEPISES t he
alk)ﬁ'R’g{?e ﬁigﬁéﬂa CosinP TRESREIaPfhvEMD MBI BiscieRRUSsifdat a
0CKS, e transformation resulting in the generation
Teinsfovmationa as Irverse Sdafeldt diransfornl ek dnvesredingi Fawies Tomsform.
this process are further described the applicant's
concurrently filed applications. Once generated, the
I angf QEEnGHREbIb 8BAISbIREfcddd AhtaSthE Y 4t@d cb@pdsing:
2ging égpolgﬁgﬁﬁtch 422.gnd to the pe?ce tuaF re%evance
cl ass péiceptual26lev{noe Spsifitrdiaping ce e coR iqdeceive a data

classifier (P A23 cei v he.dr .

<Gt S S T3 S B BB BBIRE clssity, b

ugélﬁﬁ%a@,f S REdtdrdiRId Riteri) eddhest thedHuiatignaidatas either (i)
oefficient  is perceptually relevant or not. Exenplary

pesepudhy mlevant dataeoifiip aercentipalidarelevatalatay i ncl ude t he

fficient's. f ) L. |
o1 onk Friite st b A gy ATl B Boot Bl FIERRAE
rfl6aeF dR8enPiiply scilable padini theréto teplodadenmded percoptialy

an integer nodified discrete cosine transform
rgl¢vempBET) | sused to transforman input signal, for

examl e, a ' ' . '

paced "SR Sy S0P 1BEf ERBERN 6 ReeRGpually
16V RE Batd REDIoHpplyainuealablelcoding tivatto 1o p@eucencodbd perceseally
the signal is mainly domnated with rounding errors in
iﬂﬁéwﬂmgmﬂtﬂ operation instead of the real audio

signal. Those skilled in the art wll appreciate that

of course other selection criteria my be used, and

that the invention is not linmted to the exenplary
criteria illustrated here. [0033] Responsive to its
classification, the PRC 423 controls the output state

o a1 . " AN e e - oy
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scal abl e and non-scal abl e decoders 462 and 463, a

swtch 465, and an optional inverse transform nodul e
wWae®s/1Thes de- mul ti pl exer 461 is operabl e to reP€i/y&2004800169

scal able bit streamtransmited fromthe encoder 420

or equivalent thereof, and separately outputting the

per caFruliiplexer hayiag firtt apdsreandibpyisicoupled tasteseizp the coded

T N e
cdbint @Raoded pertdiusy rblebard @4d irfdievaacédt@blt®a abdbd data stream.
non-scal abl e decoders 462 and 463 perform i nverse

operations of their correspondi ng encoders 426 and
57 . R tati . : B
2g’of t %?5’,5{6}’1’%%%@&%’ g;rﬂg kel r mNad?Ie ‘%E’E)f{rsugs %P lr‘ﬁrqlff?rsf 0{ %Oe{fﬁ%?ms
pwiutddah@nghddistretetransfoambiien] ar enbodi ment. [ 0036]
Switch 465 (a single-pole double throw switch in one
enbodi ment), generates a stream of reconstructed
ran : .
e L bR e e e e el
Discretd €vsmd Trogbfmationnd Moditieel Biscreen@ine Braosisinidtioh e
transformcoeffjcients 465a is_thys substantjally
Dy Wavelet Tapatoryiivnios A0 Fender ARG APaNS? or m
coefficients 421a generated in the encoder 420. [0037]
The manner by which switch 465 is informed to sel ect
2het wEhgsystem gfedainydQ sbksein edch wétite datrdcamprisbey fraquency
decoded data to reconstruct a true copy of the .
T o ik e BT Nafpet s Shpritlin ctassty,

bdsBY 8pd B8 frelpienef CompHRdt SdAth dhthSsafd\idts B ASS A5 p&Eerfually
g;lorl know edge (perhaps through a previous
1e

AetHlatA R AH) poreripdly dtrelevans datgy enbedded pr ogr anmi ng)
as to which coefficient is needed in the present frane
in order to reconstruct a true copy of the original

24lat allsd system efXldAm 20, tvheseai dack by thetdagy onipiisés dinefmyletid
inforrredlgﬁ th,er{_ge-rrultiﬁ)lqixed P record which .
coumponERi ndhvherein {aepricepial felevagee classifier inpreratietpsiyssity,
i i frgr m
S e T R G
pereepruadly relavant data oe(it) parespioally iredevaet dd6 whi ch oper at es
in a conplenmentary fashion. Accordingly, it applies
the inverse domain transformati on operation on the
23.€eC O dysiteinest didimmf FhefemQRith bf the HataSdohfpritestORAcdpbion
.generate the decoded version of the input signal. In a
signifieane cempenenb andivherein the §¢r§epttwlamk;wxcmchwg¢res operable to

[ ; t rati S .:
RS 1 85 SR L MR TELAN R i g o
eithet (i) percephidityreldvadnt datker {idrpetdegtuall Parelévant data. '
Transformation of a Digital Signal formthe Tine
Domain into the Frequency Donmain and Vice Versa".
urt t -ar
T e M R e G S e e
optiribbhtogerepleaqeEsEpthab elvvancedntleyartae reggood cateprisity information
congur.rentl roduced pl ocks  of .decoded data, as.
a5 SUA S 3 PPIGGO I T Bt 2 SOMRAACEHE Ry el sleaapt
arﬂ%érﬁﬁ&ﬂe%ﬁlﬁgi@ﬁ@r is Mﬁfeﬁ@géﬁlﬁ@ﬁf SoBiOHelerAHGal S
typically, albeit not exclusively, 1npl er?ent din the
rekaamce/iaeleeanca secolibwith shresbdedparogpiiadly4@leviny andaretevaht data
siﬁfé(ga(ri , hgrdware, firmmvare or a conbi nation of
1 3 ?ﬁﬁé f@%ig. 5 illustrates a scalable bit stream
produced by the encodi ng system 420 in accordance with
one enbodi nent of the present invention. In one
enbodi nent, the scal able bits 510 are positioned
at/ near the beginning of the data frane, and the
non-scal able bit 520 near the end of the frame. This
arrangenent allows the non-scal abl e coefficients 520
to be truncated (e.g., because of transm ssion through
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I mproving coding efficiency in MPEG 4 audi o scal abl e
coding (SLS)" International O ganization for

wEr@ndzdsat i on, O gani zation, Codi ng of Mvi NBCT/SG2004/000169
Pictures and Audi o, |SO I EQ6JTCL/ SC29/ W511,

03/ MLO1 003, Bris AustraJia
2 o S B R T Qi ri'é‘ crEAd)e SRR iRt OPPTisERA tﬂapl)ane
eftdaki ng", ACM Mul tinedia 2002, N ce, France, Dee.
2002; R GEiger, J. Herre, J. Koller, and K
Brandenburg, "I NTMDCT - A link between perceptual and

ess SS I 0 .codi I.EEE Proc. CAS P 2002; T.
v TS SIS REREIH 20 mersis e nocpcalabls cader cRmpgsesgiHpman
e&g@@y and | ossl ess scal abl e audi o coding," | EEE Proc.
ICASSP 2000; R Yu, X. Lin, S. Rahardja and C. C Ko,
"A Fine C}anular scal abl e perceptually | ossy and

ossl.ess [ cod | EEE Pro Raad
29, "R s e aiheteBb Ry TR CUAEE Godet AmpYSRsad ng
afiffhiefc Sdoddr., Proc. 5th International Conference of

Digital Audio Effect, 2003; A Said and WA. Pearl man
"“A New, Fast, and Efficient | mage deec based on Set

art' | Qnin Tr.ees, ctigns
3G b 0P of ol ] M oS e Misgur g arem ¢
co”&Ed data sﬁBamZdh%—oE iﬂ)re Jfhe ndL Q6slatRy cddbd%?be@fuaﬂ& irrel&¥alt data.
Pl ane Gol onb Codi ng for Sources w th Laplacian

D stributions,” |ICASSP 2003; and Khalid Sayhood,

| nt O | . u
5 ANPGRS CRTPA S i ORI, e
soafabtymbdpd pe;recptuallywelct/a'tm rataidntd ® theiyta exedmp hiedayd ofith@d non-
dific ion alterations and equi val ents may
@Dﬁcﬂhu 1 §m5 Op@rti and processes described
herein Accordingly, the scope of. the present
invention is hereby defined by the netes and bounds of
3%-he Acystomiforscalablyrdecoting dats, compirising: i s: 1. A net hod

f d

dat o ShDERERSTRIE M 408 BruREFRY (07 spdcfdald AR
cdzﬂi;a&mgfpa@manawdvaupm iaelel @@t da@atR a6t Griptit petable to

criteria, each plurality of data as either (1)

of
prgwide & Reagepipaiy F‘“é%t'ﬁf ccuiafl gatgy and 4 yecprd QwptppETple to provide
' al ably coding the perceptually
th%Eﬁgégﬁgﬂéggﬁk%ﬁdﬁ&gcalably codi ng the perceptually
i rred soalble dtadder canplediorbicivette chdedyeadeptubity edeladt data and
per ept [1y.relevant data a e non-s aIany oded
toRBP BB iR MDY otk Aot Parebuel Elreb g am
2. ThgoRaReR REoder 8hvihd an WRRI &infichRA%H Yéc@ﬁe %he coded
plurality of data conprises’receiving plurality o?
p%@ﬂ@tﬁailmneﬂc@np dddandtd apphymagkscalabliesodimgdhereto to produce
3. Th nethod of claim?2, wherein the
adgh BT RePes BRI Erdinat 5 Bty

rises a D screte Cosine
Tr ansdwitdhBtal g, anangvd divftt:iﬁdtetﬁe@&ée@itaem@pﬁdrn&m led to receive the
Transformati on, a D screte Wavel et Transfornation or
degogyds pereeptuatly relesant fatamsd o seeend part couplthéo wetivothedtcoded

dat a_conpr
peRe Bl et BB fRE Sufth B SRR TR s ranpisines
deebésisdaty/dtiegm. based upon the frequency conponent of
each data, said data as either (i) perceptually
rel evant data or (ii) perceptually irrelevant data 5.
The et 0 c th
33C o n’pﬁ% gtgterlincff (:_\C?]aérﬁ 33 ge/re GhE k&%aﬁ)gen%c%er &01\?&11% eg 2 bit plane
decbédsgsi fyi ng conprises cIassrfying based upon the
energy | evel conmponent of each data, said data as
either (i) perceptually relevant data or (ii)
perceptually irrelevant data. 6. The nethod of claim
1, wherein each of the data conprises a perception
signi ficance conponent, and wherein cl assifying
conprises classifying, based upon the perception
srgnificance conponent of each dat a, said data as

e - oy I T o
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conprises bit plane coding the perceptually rel evant
data. 9. The nethod of claim1, wherein non-scal ably
weoasngpsdhe perceptually irrel evant data conprPGESG2004/000169
Huffnan coding the perceptudlly irrelevant data. 10.
thod of .claiml, wherein non aJ ably codi.ng the
er c 4 BE §%iep of Flamm dapfierein dhe I&S‘nﬁ’fﬁlag@sdeﬁ? of RPRBPILECAR| y
gg% ?&Hperceptually irrelevant data. 11. The
claim1, further conprising discarding from
t he coded data stream one or nore of the non-scal ably
ode er cept yal | rrel evant data.. L 12. The met hod of
3 ai &1" ?YS\R‘HE PE&M i‘u% v@eaqlaﬁwomg‘ablﬁéiﬁe@éf gppryses an
afithfYiddtcqigla is conbined onto the data stream ahead
of the non-scal ably coded perceptually irrel evant
data. 13. A nethod for scal ably decodi ng dat a,

[ el v a coded data stream conpri sing
%erc b ﬁ%%@%ofé %g%’ hetdd data and coded
per caRicdatd dath Sif bR rise B Qcﬁﬁ% a’reI%b@Qﬂaysﬂ&ﬁeﬂ k{bﬂrd

t he perceptually rel evant code ta 1nto perceptua
ccrrelbmmf@emade as Warkich cadedsletal aabpercepeallyirnigvarit eoded data

REPERRGAT ok bt B SHaP B i Toed B2 he Y

per cgplswitch Yad £écM@tinp@tid chupl@] ©Uackivelas pelehiaia et e
a decoded data stream 14. The nethod of claim 13,

clpgselication &ecardaprd decodi ng the perceptual |y rel evant

code I
por chs P eiHBeaE Refebbn! RGN BB Fecordsefes
bet@eenthe fizstor saond i tdecpantiglit dastpest aelcvedddydata
irrelevant coded data conprises Huf fman decodi ng the
SYs8Fcept ual |y irrel evant data. 16. The nethod of claim
13, wherein non-scal ably decodi ng the perceptually
irrel evant coded data conprises arithnetically
3’I:I e C othensystemeofpdainel®, Gathiey compridingy distretd dtaasfofid medinehaving

B Bt o gh PR Er ot ied Ah A Ly e SR E dpgform

mEARpEHbRG0 iaPHI9 Rk tradsféreh MBbERmMCOYestdah de@d8d si
perceptual Iy rel evant coded data and whi ch coded data

are perceptual ly irrel evant coded data, and wherein

% ons RSP YR T ARGE e Bl e Ty

Dlsbﬁtenﬁlds'ine Trangfoen, andnyersesModificd Diswgett Moside Tednefotmation, an
tran E%%f the data_streamto obtain a decoded
né’Fré?] a"e rapploriof AR [pvgse Aisgrete fS“ﬂ%%?Wf‘Pm he
dlscrete transform conprises an Inverse Discrete
Cosine Transform an |Inverse Mddified Di screte Cosine
39T anAfcompatei pmgraanpnodme resedenfioe h ebmiﬁttamﬁdzrbfta mediam, the .

e o5 B R s TR ST SRS
plﬁﬁhgemre@émrdaiaev BRCBphRS pidgkAh p Hﬂ‘dbﬂ&ﬁ%‘%sin gput

conf |gure to receive a data stream co ISing a
pI ureode f§r addssidfging, basadaipgatablesstans pfedetermined atiteda,teach of

g oY e redB RS aitP By i Ao e B B (1)

peREpERMY datlbyant @itgvant data, or (ii) perceptually
irrelevant data a scal abl e coder having an input

conffaga fescalably seding éhetm‘écepexaﬂe palenant gatz;el evant dat a

e e e o

havi dde @6t doﬂibbﬁlnthEfstzﬂabl? dode@ peRepiudBy fdleaRedagLaidiat hon-
irrel evant data_and to apply non-scalabl e coding

scelablyeqoded perpaptieally direlevrad dyfe inje prcoddd datd streamevant  dat a;
a multiplexer having first and second inputs coupl ed
to receive the coded perceptually relevant and
irrel evant data, respectively, the nultiplexer
operabl e to conbi ne the coded perceptually rel evant
and |rreIevant dat a |nto a coded dat a strean1 21 The
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rel evant data or (ii) perceptually irrelevant data.
24. The system of claim20, wherein each of the data
weowpnezes an energy | evel conmponent, and wherBCTSGH®4/000169
perceptual relevance classifsier is operable to
classify, , based upon the energy |evel conponent of
each data, said data as either (i) perceptually
el e hby. I .
G CTREEBBAE: Piopi drolR e AL Y bR e,
cQmprseis aefseqaemrooambncmn aidgvlictéin drecende doniassififing amﬂpnses

ol Phe TR g LR RGPt of hchinseid dat s
eﬁhé&l'@)fpb ssusasufemﬂeda&a &f(nfgé\;fg?ﬁa%gnt irrSRalyght ga? as

either (i) perceptually re a or (il
perceptual ly irrelevant data. 26. The systemof claim

S e e
célﬁbﬁéé@ a6 8hdr gg RN EN@RERNERCAITWRIBR thS AR fbxnélﬁ’srsff?itng%m?ﬁses

whi ch are perceptual ly rel evant and wh
cedeefopelmsefmmgabasyd poncthe gpargy lexyabcompementroficheh data, said data as

s fu efable. t
‘ erI 3‘2%% r%gﬁ’em?'lgﬁ rgifgﬁ’i':t r(fIZP ee{ﬁeé’eua?]é(c} V%?tdﬁtat he coded
perceptually relevant and irrelevant data in the coded
data stream 27. The system of claim 20, wherein the

42.cal &bt eompierpregmpmradst af daim 39, avherein cetherf thedata The

L A R e
c@fiprisek esdei for tlhesifiging; basad &pdnethe pdﬁéptﬁmmeﬁﬁﬁﬁ!iy @jmponent of
%%lthnet encoch‘F 30. The system of cle}n120
daffesaig %a% e¥fticy (rpstiveptvally Talexaniidalaney () esweapialiyoded
irfidvansdfi£am one or nore of the non-scal ably coded
perceptual ly irrelevant data. 31. The system of claim
20, mherein the nultiplexer i's operable to conbine the

ot ot 1 fouii e BRI R PR EL AL e g 26t SaleBly codimg
thﬁ%ﬁegthm@ feYevait ®tLooaiprisedbidpladd codingy st em f or .
|y decodi ng dat a,

scal conprising: a denul tiplexer
having an input operable to receive a coded data

181 O SIFRL SAEORL L SELSR oS5 oD

cquitigethp perebptyaltyeinelesadt damctxadlpdﬁésaﬂumdn aodieg:ond out put
operable to provide the perceptually irrel evant data;
a scal abl e decoder coupled to receive the coded
er

ot o R SR Dol e e W e T PR scalably

cadingstha percepthally iseleymnt siatl cabipeiseherdhieetidendingg an i nput
configured to receive the coded perceptually
irrelevant data and to apply non-scal abl e codi ng

48.her Bhedconthuldr PeLs %ﬁfd&dﬁ& &ﬁﬁ]cﬁo%@}ehﬂcddé rt@l:&imﬂ&
data; and a sw tch having an i nput swi tchabl e between

ccanyrisp%coque tombinp ﬂ@cﬁcal@bly god¢d peredpinatly crth data onto to the

ce el evan ata ort oupled

g BT P8 n S el P G PR o o
the switch further conprising an output for providing
a decoded data stream 33. The system of claim 32,

4TherAicamphtsr pogragbpredeed émrtem @1@) mgemsetsr madsble lpb@mm, the

oA Huoela AR P Mttt i Sl Groocing o

cotlae dsy Str&dih @émpﬂmg@éﬁaapmMW r€levank h@deﬂ@ﬁta&fﬁﬁ'c@&l@
decoder conprises an arithmetic decoder. 36. The

peygeptuatly arreleyant poded datanie EPmpuienprogeae produst £omprisiagm
conprises a perceptual relevance classification record
conprising information as t(c)which coded data are
perceptual ly rel evant coded data and whi ch coded data
are perceptually irrelevant coded data, the switch has
a second |nput |s coupled to recelve the per cept ua

o o o - o o g, o
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38. The systemof claim37, wherein the discrete
transform conpri ses an I nverse Discrete Cosine

waemsstansn an | nverse Modi fied D screte Cosi NnBCT/SG2004/000169

Transformati on, an I nverse Mavel et Transform or an
| nverse Di screte Fourier Transfor 39. uter
or o gPanfpsEalY dpecinst peeR D BlvaRt rae GRS

Iwﬂ%ghﬁpgnhgﬁmtd&ﬁﬂayéﬁﬁ program product operable to
execu

Instructions for scalably encoding a plurality
of redeforednaedlably dhendingithe percepnaly iarelgyenidigded data into
conprising: code for.classifying, based upon at | east

IWHWSRBFE&@§€W¥Ha%ﬁdﬁigﬁ%F?a, each of the plurality of
rece i ' ' ndatkvakidesciel daatiao
or ?(‘:Ol}ﬁ? 905 g?%@b%ﬁ‘%%&??@%&%ﬁﬁgﬁ a; code for

a decadlabdaya stedinng t he perceptual ly rel evant data; code
for non-scal ably coding the perceptually irrel evant
data; and code for conbining the scal ably coded

agPer oAt ddalhier ?Pdg%a&ﬂ Broddef F dish 47) /heiseatledbdl scatablyed
perceptually irrelevant data into a coded data

desoding theq@rcePtuelly taigranbeoded dafiacamprisesdut plase ¢adifigm 39,
wherei n each of the data conprises a frequency
conponent, and wherein the code for classifying

A% ONPTHeS@npafs Prde@dm phoasi dNuldim 47) adeskinigumle fotwon-scalably
frequency conponent of each data, said _data as.either

decpding tequepeentially irralevaphended dpia cgpprises) Hfbman poding. |
irrelevant data. 41. The conputer program product of
claim 39, wherein each of the data conprises an energy

50. eV el hecvmpuRe progran grovduer e ity , sheeid crdegloassilablyng

conpri ses code for classifying, based upon the energy
decadiag thegepesRRIHY erlfe‘@eh%%ﬁ g?f%scgf”di’“a%st agttietiq Gadie: (i)
perceptually relevant data or (ii) perceptually
irrelevant data. 42. The conputer program product of
claim 39, wherein each of the data conprises a
perception sensitivity conponent, and wherein the code
for classifying conprises code for classifying, based
upon the perception sensitivity conponent of each
data, said data as either (i) perceptually rel evant
data or (ii) perceptually irrelevant data. 43. The
conput er program product of claim 39, wherein code for
scal ably coding the perceptually rel evant data
conprises bit plane coding. 44. The conputer program
product of claim 39, wherein code for non-scal ably
coding the perceptually irrel evant data conprises
Huf f man codi ng. 45. The conputer program product of
claim 39, wherein code for non-scal ably coding the
perceptual ly irrel evant data conprises arithnetic
codi ng. 46. The conputer program product of claim 39,
wherei n code to conbine conprises code to conbine the
scal ably coded perceptually relevant data onto to the
data stream ahead of the non-scal ably coded
perceptually irrelevant data. 47. A conputer program
product resident on a conputer readable nedium the
comput er program product operable to execute
instructions for scal ably decoding a coded data stream
conprising perceptually relevant coded data and coded
perceptual ly irrel evant coded data, the conputer
program product conprising; code for scal ably decodi ng
the perceptually rel evant coded data into perceptually
rel evant decoded data; code for non-scal ably decodi ng
the perceptually irrelevant coded data into
perceptual ly irrel evant decoded data; and code for
conmbi ning the perceptually relevant and irrel evant
decoded data into a decoded data stream 48. The
comput er program product of claim47, wherein code for
scal ably decoding the perceptually rel evant coded data
conprises bit plane coding. 49. The conputer program
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