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I NHI Bl TORS OF HUVAN | MVUNCDEFI CI ENCY VI RUS REPLI CATI ON
RELATED APPLI CATI ONS Thi s application clains benefit

wobolgosso28eri al No. 60/ 988686, fil ed Novenmber BRET/DRAWT[000524

which is herein incorporated by reference. FlIELD OF
THE | NVENTI ON The present invention relates to
unds, coO sitions and nethods for_the treatnent
of THHANG A ARTE A BERED OF MANREING Y RPSGINGFDETTCE
Fartlcular the present invention provides novel
hipppilicatian wstateyte/heasingiaids: More speeifieatlye B utlpiea fo digital hearing

e e P T g WP ind

hapederimance shehespag diflidoamg yse. t he present invention
provi des novel inhibitors of the HV integrase enzyne,
phar maceuti cal conpositions containing such conpounds
®ioderfipdignalshehnitig wisls rcgmpﬁMpm@nmmdmiﬂ dompledsigal Igkdéessing
re I'cation_and in t treatment of H V infection

A S P BT CRACHSPIOU i FIESCaERoT Py

zﬂlé'i}ﬁhﬂg'fﬁ h@ﬁh@ql))sd fr ﬁ@i@ﬁﬂ% 1%air&§mhi%’ﬂ%ﬁl In order to fine-tune the

i mrunodefi ci ency_ virus particularly the H V-1
RIEYCHPHOD [pflingse rSePﬁnPt}malp@r 5%?1 fiHistiedd| isformafionplput sound
LhE8 GHohPthe ‘il%&ﬁg eﬁsﬁx%n}ﬁ'eﬁté in WEYE B?QmTcﬁl%‘ ﬁ%ﬁh@&ﬁ%@e@@&ed to
prot ease enzyne here 1's additional one” approve
netgpnt ahigénﬁongat@pmaytmefmhlykhetstcvﬁd il the hcarylgaiwu apthe logging
Q r | h r
(‘?G%Ecre ﬁ@gc}lgégtq?éﬁgﬁrﬁ ifta Sé (?CVL RS gmu§§§c1®3é¥y?ie heaxtnl;'é Bd. In
ihn Holliwtiog, this asdawted raelmaﬁn@mdéo g)fPaHn\étetr vabics siel sagxptzbﬂug g
robl.em  Therefore, i S ortant. to discover
ST BT TARISHY o et b U LWt AL Bt Gl shhghe
geaetd évitafimaitd 08 udrlehéduntats\Guniag itk @sk, isbulilb@p in the hearing aid
identification of many H V nutants, connnnly referred
g as variants, which exhibit altered dr ug
susceptibility. On the integrase enzyne, residues 124
and 125 are recognlzed as hlghly vari abl e across the
H ths @pnhqau@n fireotam rifog sareple’p anlesstBerivang mateidnis mefpmed to as the
ﬁ@:[s‘ﬁﬁ gl‘f@%f%L ledf rﬂygr %{épkglhgsssdeyéﬁ t@Bp 'fe%(yifdgﬁgr?the hearing
preva &hce ese egrase varl ant
@il dg 4v e [EAgth (0441%‘3 suﬂﬂcaﬁlﬂtb’ denivé Zﬁleéﬂ%@ﬁlﬁ forrn of classification
124/ Al.al25 124/Ala125 09 :
%ﬁ‘iﬁrﬂ ¥ P&%‘I‘% /% %i?ﬁﬁtﬁrf%éln(@ﬂé/&r%?f Dipirsetre
Beaaapie peridd, alkdb mheerd taag keta seantdnviresmé Rahpleds kubstaially

os Al anps . . ‘ '
é 5®|¥§n¥ﬁtlmﬂ /PN REFiQd | BinVhisBVibe 3Pl VPRS- Tgpypsenting the
é[ﬁﬁ% %(rjdsmr@ WVEPR dRFhABd fnexn;lhﬁ Agﬁrt%haér@g S%ﬁb%@-tﬂ%%ﬁ’%put

nmethods in the art and publicly avail abl e g 8
Ady senveasrst wed tforesquad experatseatedi Zpigeof ¢.8r 168 rkbhyZeT ¢ dfmd of

%%Eﬁﬁé”ds SR Db’ 2ePERRL FREL A i) where o

digtalistmel propesve| pedemisetbe sonchtmrpwmmmw icatgpni oftsolmdsdo yhe

B R LG8 Ty PR
frequegeyalsade nﬁygre corféspoefiny Puraliheofdanppunrdiitens Ehdtefrequency

nvent| ma sed tqg i h|b t the activity of HV
Yég ‘aﬁr%ﬂﬁ%vg idcarodentomepmpcsspy nossIrFugHpRyFiC. may

E@ﬁﬂﬁ@mp@ymg§h@&q&9@ybﬁment|on exhi bit at |east one of
the followi ng surprising advantages: unexpectedly
good activity in a cell-based H V-1 replication assay
in four of the major integrase variants at residues
124/ 125 (Thr 124/ Thr 125, Al al24/ Thr125, Al al24/ Al al25
and Thr 124/ Al al25); and/or unexpectedly good activity
in a cell-based HV-1 replication assay in all six of
the major integrase variants at residues 124/125
(Thr 124/ Thr 125, Al al24/ Thr 125, Al al24/ Al al25,
Thr 124/ Al al25, Asnl124/ Thr 125, and Asnl24/ Al al25);
and/ or unexpectedly good pharmacol ogi cal properti es.
The conpounds of the |nvent|on exh|b|t unexpectedly

o, o R r Y o o
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WO h@pranyl es.

Further objects of this invention arise for the one
skilled in the art fromthe foll ow ng description and

i somer, racemate, enantionel or diasterionmer of
conpounds of formula (I) wherein R4 is aryl or Het,

rein each of the ar and Het is optionall i i
éuggaﬂne A0, dgViee %dﬁﬁfﬂg?q tl%e\IIPsAEZI%(IIOW% This device

bRARPAPUSAtHVY kb 8FERets] thefinftad Qser (1&:}3{65)1 I)éaﬁo program in in the
C2- 6) al kenyl', (G -b)hal oal kyl oal k
@iag 26 g@ll@g |usage deggingsam a gl)agq;tnggmg\p@aramq.tﬁr@;charactenzmg

%&%bgd%k s][lt géltﬁﬁqo}%%%ry sé@lt?%'t \S{]gtrje:/\nnt Lhﬁydr OXY,

cyano or oxo; R6 and R7 are each independently

I ed fromH h Cl-6)a
s BR5oBlr SRR wotfe P e e Put o T n ansgdysopisiomram
Biab, Wnd] ﬁﬁlenew}&?aﬁlﬂ iafudid indfeasing iRt logging irfdrodl W/ ai‘sdlﬁttéldrf@ctor

1 10,4 heteroatons_ each. independently selected, f

Nldfaﬁeucglg @9? cgunis ingay) tﬁ“aﬂ i5e B BwihgrnYeEss fagiors h¢- &?fg}tévaly

%aﬁﬁ%ﬂi@tdoﬁnt%taﬁﬂ REGiYEHEKENAY kdbdsivbl ety Rhy Bpﬁfggf‘ﬁlg%o&nd

to 5 heteroatons, each independentl é@sel ect ed from G

RYeaisdesglts pya histeghm r@?re%@ﬁtl%&%@xtmdﬁ ging periacher aspect

of the invention provides an isoner, racenate,

enanti oner or diasterioner of corrpounds of formula

nggingmldaa ehay Réluds, butyis ot lisgted tmhéateiChareqcrizimg‘ thehléstening
IS onal I Supbst | e 1o

Bop PPt AL alefiBl AR aBRGL e hE Peierid, 15 cfmees in

(félumG)saﬂtllngd, ,chir(2s by @icke myiferert Grogrambah olad kagking aid, and data

$e§(‘ré 25 C: 1}%%'1#1(3)( lqgg@tlon ﬂ_'%eciheeglal k?j/l' Télﬁgloggmg may also take
codikekiods of &be)eﬁt edéﬂtet@ﬁésnhkdq ehelwher Sitthinglto b Particular program
optional | y substituted wth hydroxy, cyano or oxo; and
{irregespin | ts\'{?@m@rswati%s GBS ubst i tut ed at the para
position; R6 and R7 are each independently sel ected
fromH, haI o, (Cral kyl and (C1l-6)hal oal kyl; wherein

Ha¢ heasing aid lagginZ-dewieb epmprissataulistogdm @prssanting el dhopossible

. 4 het e
PGB SollG008Y SLASIRY A0 e, HELEHE TS g mics
délﬁmmbeeacﬂnlpaarheteat@ﬂblnmnmabamgt@desmtechb;anampemﬁc bin in the

etero C avi ng_wher ev 0SSi

rh b e OB REp R Ry LPEUtetiFrime 1 s
&)rre@ponﬂlrfgaﬂnh i® incAdncRAGIde Fecbfiige af oceﬁﬁ@ﬁdéedf tBsPReficu®r sound
thi,s i nventiaon provi des a conpound of formula (1), or
sheaRsRdR teiheaing 14 logept abl e salt or ester thereof,
exhibiting at | east one of the follow ng surprising
advant ages: unexpectedly good activity in a
db¢ rorpsentseef thi \oglare épmmla(tuseth ingRiiag sityatipay, whete the, bearmg aid

TR B SR 458 s o

Titerti244 Ahe b2bing a’chd»éar to leamxygeot ddl ysegs:@dpatehcev of yismgl the
ceII- d,H V-1 Ilcatlo assay. in
RefDe fihoat eoutirl SRHRESH PRPRREY«5Das prutiofs Hurihe'he
(obaink fidd WRdn, coMlpan@dthEnsgl @ha whth ait2dinAlsmiations recalled by the
Thr 124/ Al al25, Asnl124/ Thr 12??& and Asnl24/ Al al25)
478/ 1B hearing pislasemymgBoRa il iR s hegiiegaing PBIISIQP‘PI Hstening
Anatibsy ofas%raﬁcaurace&mt Qi SliskdAVRNEVeRR tRd: Adydese %e&pmggém&veral
of formula (1) or a pharmaceutically acceptabl e salt
sieckssgerandilusderig forgotten wethie siaere hitls 1By igeneraip samhponfusion for

p 0 [ c
R, Bl e L o e e R RURRY PE e aring i
amount of a conpound of fornula (1) or a
pharmaceutically acceptable salt or ester thereof; and
one or nore pharnmaceutically acceptable carriers.
According to an enbodi nent of this aspect, the

pharmaceutical conposition according to this invention
addi ti onal I y conprl ses at I east one ot her anti viral

oy o o N " S o o

One aspect of the invention prorCT®K2607/000524
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mammal having or at risk of having the infection, the
nmet hod conprising adm nistering to the mammal a

wohewapsas i cal |y ef fective anobunt of a conpounpCDbDK2007/000524

formula (1), a pharnmaceutically acceptable salt or

ester thereof, or a conposition thereof as described
her ei nabove. Another aspect of the invention involves
wnnessAsHY-o¥s 4 Feakh .t*wdlea%ngw/mlgﬁt@app%rrlw PRIMIZeth hegadjustments
bay ivade Of il to'thSHu@f adaaxﬁs%ab&eofldﬁhfc&ﬁfdrﬂe thd (36r. Mt hod
conprising admnistering to the manmal a
therapeutically effective anobunt of a conbination of a
MRS Hpgﬁc&fdl gnddtﬁld( ts)alf 1{; 11 I@dﬁﬁ eytﬁj—:aq %Ldt XVould demand a
accepta or es hereo ant at | east

ndakig runéintited |amhntagen¢morgrm aha:bem]mnglaid mnoxtiheuoemﬁre twd saund,

wi.thin the sco e this |nv s t.he
vt TP Gt e RS it Bty P i, feghine he
plopériiacoUd Gakd Ynadkbepbabteabifit) indothe @Skbof inheemohforihation
the treatnent of an HV infection in a manmmal havi ng
tslevant tp sedngsiin e PeHipL@e | nfection. Anot her aspect of
this invention provides the use of a conpound of
formula (1) as described herein, or a pharmaceutically
Expesignesthas shown thet a gespisk compsisiagfthrep paramigisTsneimkes #ptadeqiate
f
(Hiae BENCER HRiort lonbiif ahl RALMBUl o M Hatirlelly Skt @fhine
mn nad;d 1etweb<pféthe aspé,ca seobnct lbarsmtmnemeseamng dfeencshlllabioarhevel of
rticl act u os i.tion
ol B oY aBmdls® EGPRinechl Misfe SUM Bt Hrmn im e
smhérial conprising a | abel mhlch i ndi cates that the
conposition can be used to treat infection by HV,
wherein the conmposition conprises a conpound of
RS MB1scAetd] )s REGE &b tROIbdcR oA ndi VB hfdisQficasured by averaging
phar maceutical |l y accepta%le salt or ester thereof.
519 P4 perprstibeeanvelapeeter g sppadsevienissmpiearstiog| Eheawise devgl gives
[ I
DELBA Bl )t WEndNRoceRR o e Rl ol R WS
Wdﬂ\dﬂ of the aworse lim thelsjgnal and thealoisedeved stag ralsolpeeadd a fitter
ﬁ 1%fofng %Inf.l:%ﬁoa{(ﬁn %rn% sp ggvgi &at Is 215 ge];é elﬁ“enm?g fi};]rmg use of the
hawmghﬂon is the use of a conpound of fornula (IH)to
inhibit the activity of the HV integrase enzyne.
Further included in the scope of the invention is the
UBE nRluldtiGO TERAUS deRbedl R tHe hmolt) the QEefd Saal 1soéhaﬁ%|h%rand is
thereof, to inhibit the replication of H V. DETAIL
aTPONReasurmgEa | VN PRIORN PR fnNFIPRc MRy elaand, sufracting  the
ReLLikdy 16 be ér@ddtl‘l.’é’vbdl@loggflé@l tfx'oﬁpﬁleag@)p‘l/&’ ptfnBRSenvelope level
ot herw se noted The term "substituent”, as used
eeraged oserdhaisnuad svenpeanipl¢ patiodt ey mpdatiandevehisanaiely usest by
[ o 0
R 2 e bR B o Bt el Bk it RS anc
irayayf dsanprpaide usﬁfulanfmhetmml te the ﬁfta:raggaf«hhg tﬂeeraeué of vifei sotind
woul d ot her wi se nded to at .| eagt one hydrogen
B onah SERr R £ OB PRSI BT PR ine Cont oxt of
specific nolecule or fragnent thereof are those mhich
&IVE rise to chemcally stable conpounds, such as ar

B BlgRT obide BIse PRRSEURENAY kpealgylatgdebinveragmedthe 4P ¥ percentﬂe
ef(x@lop@)lél/dﬂﬂom AXhURER RS Bind: ofYRE rpmrmltp df%r@lﬂeﬂcgt@ag@{ and
either alone or in conbi'nation with anot her radi cal
Heeinpinisadbel siope pbthe ragliong ineas eyepggheven thepfreqvenedaxis. This

glldgé fi c%kdg))éfd é)?g]l ﬁ)@l g‘chqgﬂ.‘t\ @%}Hgl@ ggd E}%:%S"url]to e{d %ﬁ%&g the sound

nmet hyl , ethyl, propyl (n-propyl), butyl (n-butyl),
1-nethy|ethy| (/so-propyl), 1-nethyl propyl
(sec-butyl), 2-nethyl propyl (/so-butyl),
1,1-dinmethylethyl (terf-butyl), pentyl and hexyl. The
abbrevi ati on Me denotes a nethyl group; Et denotes an
et hyl group, Pr denotes a propyl group, |Pr denotes a

o . o, 1 L o~
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give rise to a chemcally stable conmpound, such as are
recogni zed by those skilled in the art. The term

wOeaB/63ycl oal kyl " as used herein, wherein m PETAK2007/000524

integer, either alone or in4conbination with another
radical, is intended to nmean a cycl oal kyl substituent
contalnlng fro o m_car bon atons and incl udes, but
FenhEmals Ready T mthB slogg OF G5 RapispI SPecityiet @ity fhe hearing aid signal
ﬁ%@és@dﬁ@ EdlsifyGNERRNE %Y the %Bfie &Y &aah8 Bbivhize ThEopefibh of noise
" as useéd herein, either alone or in combination
Wducﬁlog @kgongunsrla(glpq;tgqarmg aid iferi nerfaEming snapimapn goise reduction with
y c r [
B QORY SlA1c TR Sal "Nk, P P OPAT My gon
krovGedye i ﬁnedonwspbcmyn klope praydgy tevdetetminaif chbaiatypes bf wgise

sat urated or unsat Ar i ncl udes, but is not
FE RTSSEH T B eppraichye Sf"f{t&‘d‘iﬁ‘ytr"‘x’l"‘ﬁ‘&enyl 1- napht hyl ,
2- naphthyl t et rahydr onapht hyl and dlhydronaphthyl
The term ' carboc cle" as used Bfreln ei ther al one or
Phries s taithiss PRRERLCR 58 Auptinpally egsuredgand {he ayraeee; lgvels of

{8 eaSurEM&dté Sre CRMRPANbufRE tAVahe SuRBRYEE s@hiple period the buffer
non-aromati c, saturated or unsaturated, in which al

giqnercareanglyrasmoeslassify ghecsamplminig arpuralit amoae ﬂ@ésylelr: gound

PR iRy o2 PR hRGecorEin B G A g T EMClEY ol e
byrften pesahiic thlwyy,mdam\anu'meca htsmgmnatwobscxrtingrﬂscafrgqlameds of
t-l;g dslﬁgrrgr? o%smbﬁe sound tgnvzr:jlc])bsgrlltt 4t uxtlth%;% ?r{] tteh eatcl:'l%réga?g X(c):ﬂrﬁ?ng
bsiat t ached to any carbon aton1mh|ch mould ot herw se
bear a hydrogen atom unless specified otherw se, such
that the substitution would give rise to a chemcally
$héllthree GaRpRW areS belltcRE Al £ veQEO Wprekeitingy theNB&faged sound
skilledin the art. The term"Het" as_used herein,
@IMRBMeR]| GHEIS0? PradelsBRBEd Deriemh ohitinke- st Yrstor (Tapreteating the
botinll RhARAGR B saaD ala fecotdOfor t sedt %@éﬂ}l@ﬁtegl’alyms. The
unsaturated or aromatic heterocﬁc”e havi ng to 4
plotadityoeli mossbleaoind mgpmn@témdfttgct@éd bxcthe dystero arepreranged as
r n r .
Epyfbs D il 8 TR Sbea8 HEAGREmeBRAYEE B Bt Rimjng o
bistogtaer. oat ons, each |ndependently selected fromQ N
and S, unless specified otherwise. Wen a Het group is
substituted, it is understood that substituents may be

@hd aph@dy tcontdidyoreasdeaRertt AN Rk Pagicald dikehing eemObnd fifteen
whi ch woul d ot herwi se bear a hydrogen atom unl ess

epsErRiceal ek ine®, TRt REE T RG eg%slt theterang aidupg over
fhe \CBursd §Psetv9raﬁw€a§nha@qe%%éd SRR SRIPARETof BE EtePSveR!, But
recogni zed by those ski i'n the art. The term

onlzthes elecatetl raem ferfifterarasiinis; the icourserda despectinsbe Bftersevent
Qoul: Q?eatc?{l 4T 1Rt a%%%( BhifincedRatf dnd ﬂtfﬁh,ﬁ.b %Oéiﬁttélﬂl' g Yog
spec erw se her "al one or i1n co

waiighit bacmneh epset, adi toalmuchswéigltenaed be qﬂzrmdlmnath@-sntgtﬁ event in

7- er.ed sat r at unsat ur at

FrAEP d R O BotRaPID g et it e s iedmpred the

iogdependaibblymsel ected from QO N and S; or a

nonoval ent radical derived by renoval of a hydrogen

atom therefrom Exanples of such heterocycl es incl ude,

RUtor@ing tHQhe ptibi bR dhd g B¥LtldWiptsblerR ¥ KOES 'b? &ecimating the

t etrahydrof uran, tetrahydrothi ophene, thiazolidine,

b whﬁ@vermme b1 i@, the Ftegrh@rréachmﬂlamaxwrrammber of counts
l.e t

F@sfg%? g ﬁ{tée?l?%?&r?énges &)Sg)zdﬂgﬁlar kétf?xh '%géhg gil"kﬁsé is d’&hé‘ﬁf? hgl,ldmg

di azepi ne, pyran, 1, 4- dloxane 4 norphollne

4-t hi onor phol i ne, pyridine, pyri di ne- N- oxi de,

pyri dazi ne, pyrazine and pyrimdine, and saturated,

unsaturated and aromatic derivatives thereof. The term

"het er opol ycycl e" as used herein and unl ess specified

othermﬁse elther alone or |n conblnatlon wi th another

o, o o o
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carbon atons as defi ned above wherein one or nore
hydr ogen atons are each replaced by a halo

wo uadsgoaent . Exanpl es of (d”hal oal kyl i ncl uderonbkan®@/000524

not limted to chloromethyl 3 chloroethyl,
dichloroethyl br omonet hyl , bronoet hyl, dibronoethyl,

fl uor onet hy i.fluo thyl, triflu nmet hyl , . )

the FoptgRs l‘?§ [all g}e 198 1y t[]% Egglg%‘/ﬂﬂl byfmo fugf {ygvmg t}}/e sampling rate in

orde} fofChrbBdqbitshmple§ to ofrhaliRedhkBEYing aftaused herein

i nterchangeably, wherein n is an integer, either alone

or in conbination with another radical, is intended to

e n 4 th n a I J.adi ca

PEOPyar I AR oL PR o RearOAE ok Kl 2 s

phc@ic(n@ Therfjrst] iknplicatioolisithet mucmTeommit environrheds logged many

Efe w*bggl jk.) aﬁg? ﬁ&fy%é%%&{}e‘to s%ﬂdpﬁ tﬁgﬁg%urlng later parts of

{HeHs y AhdHpedigd, aﬁdk&pt dehmismgreﬁh Htacyhg( imﬂbﬁtﬁntlﬂtv&xght dnGihdse
3C . \When an - . radi IS substituted,
F‘t‘mgé \iraeeas fgby gﬁ‘ffs‘f’%t‘%ff’@é‘ @i‘f’ Steﬁ%p ’@Pﬁ?f')t‘gf‘ W’gat a
REEL RO 1R es ﬁﬁgosecﬁw hettRaing 418 16 Bikdr bedauSNhvP &dt PbsyiBle
rise to a chemcally stable conpound such as are

paserdey ate a8l repghed, gfer gqepq:srses degimahgns, rqr berpnse tthe fegged data
becgmeg:lri'cr&glﬂgllﬁrylhac ate &rﬁluﬁ})sﬂzlb‘fé/ hﬁg]koosev@ﬁl Y& oH? b bﬁsed
I nt er changea erein nis an iInteger, elther alone
egging as:dmrbmhednm ornjwictibn witb theefirstrisgilication. i s i ntended to
mean an sul fur atom further bonded to an al kyl radica

having 1 to n carbon atons as defined above. Exanples
Af metbod & marragmglayﬂeaimig:hldd&g bt way éhananplasized @av d@a in favor

%%@ %I—(QB tﬁ ﬁéﬁhé{ t gligtqfl S8ule(fH2 Vb‘io%i’ﬁff'ﬁt% %ﬁ%]l:lgt pr{deﬁmte

péetdd} €9 thadigesiked - di met hyl et hyl thio

(tert butylth|o (CH3)3C-S- ). Wien -S-(C 1 _n)al kyl

radi cal, or an oxidi zed derivative thereof, such as an

It%&ga'mﬂﬂe?lo %l:t Jafl GRbn®n t@@ev%h@%g@@ke@é{)le of logging

r adi cal IS substituted, each is understood to be

dath &uria atbétgarp periddeot g, am)lam kylanpry beitagonr¢leted if the bearing aid
bstitution would give rise to a chemcally

égﬁﬁfé&%%%%ound such as are recognlzed by those

skilled in the art. The term "oxo" as used herein |s

inten n, atom attached.to carb
ABbRARER e e At 4 BuRRREoHBR G ey o i eens
pEathed 1taiS aUsiBHerhetyj&k Bf itlfe invéRdEQE detisdre dRardiy ﬁarcbmle of
atom attached tg a nitrogen atom as_a substituent

pandhng 2 gefaded lepging eysian Fﬁﬁe@qdcmgpd gF stpiced of alosre thea@ta
USEebnibRIildmbRolynt ended to nean an atom or group that
may replace another atom or group which has simlar

el ectronic, hybridization or bonding properties. The
tl"ﬁé %arﬂfgo&& %EZJ:JIIQIH rt8 Utﬁe I nH&? qn hae Ei?slt q t Ic%l‘ngﬂge%dant ﬁlput
mean protecting groups that can be use

symdhet ifar grodungfgoamnmputongnal, ra:heming gldbpmcasmr fbi motaelmg the

t oe ch are listed,in ne, " Prot

KRG, BEAID PO BT SRS s dice” B RRAsNRelp sod
E{@npkt (g8 khd adoghin® deviceckBirig f0ladaly2as atthrdresdd a heroiy) the
I ncor por ated by reference The foll ow ng de3|gnat|on
EMEBE AAYIRg 3 §H-9LJHTIRATAE CHNERAR dEPEctiHe Bedringfhserpljsgund
emn)eﬁkee \L&rénh ﬁleraﬁayz&fprdceeem St SigRd agcﬁ&hmﬂ:s theNBund
term"salt thereof" as used herein is intended to nmean
avept aEPRE taﬁ aredefinsdset fgarnd enyirgrments wharearoikp sined triggers the

n [ L u

PEPL 1 09 BaPRoYOMe Rl el Bhin G riGord giichee
term "pharnmaceutically acceptable salt as used herein
is intended to nean a salt of a conpound according to
the invention which is, within the scope of sound
medi cal judgnment, suitable for use in contact with the
ti ssues of humans and | ower animals w thout undue
tOXICIty, |rr|tat|on aIIerglc response, and the Iike,

o s . o o o Y "
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canphorsul fonic acid, cinnam c acid, citric acid,
di gl uconi c acid, ethanesulfonic acid, glutam c acid,

waqahkywmacsws aci d, gl ycerophosphoric aci d, hem suPETMmK2007/000524

aci d, hexanoic acid, formcébacid, fumaric acid,
2- hydr oxyet hanesul fonic acid (isethionic acid), lactic

St S F o o 7 o S En svrn
fHe oS thd ANbeerAG) deteBtBP I MAnRBESY! e AMtEerAs] @unters and for
ni cotinic acid, 2-naphthal enesulfonic acid, oxalic
wepaadingfaghe defestion feant pyeridovaerent hyhisbasingcall cewidre) through
&vRIEIKL BERRIOBY § pRALEmiRIYBLGLE 2AE WiereR! @R CEy A £
AL DERAIOR, §pRAN A Bof a8 herell BBy B Lbimer
decisthn bgicf fonicontcolbug the timer avhich tumeddecision logic responds to a
%-&gl%g%%ﬁyhﬁgﬂhptﬁq%géSquecanoic acid and the I|ike.
He g”erm'ﬁharnag’eu |cé]F§L§bceptable base addition

salt" as used herein is intended to nean those salts

ich retain the hiological effectiveness and .
%?5%?%& atghe eﬂagffwg%%ae NSRS RICAFR] £ hgarfig aid log at any
Svel 98k G&pré¥ntd ho AR WMo Batithd Rbleadihe relh®e Babniddbetween
I norgani ¢ bases including but not limted to anmpnia
differeRloggest eentids mugh Browdindormaiveyjacuyitplla tay tefimplement this
T & PRI B o o thaP g e AL ah et
ofetheybeacing aiddbggginmdeviand the |ike. Particularly
preferred are the ammoni um potassium sodi um
cal cium and nmagnesiumsalts. Salts derived from
‘Plrainvmantienyin @atdoyid agpeetpprabides ©methnd acdoatitgoi oiailads es
include but are not |limted to salts of primary,
secondary, and tertiary am nes, quaternary am ne
EQTROHAfiSes afill Bdtahtabése@pediifiofstht BejeHainbglaiiad ur al |y
occurring substituted am nes, cyclic anmi nes and basic
i on- exchange resins, such as nethyl ani ne,

Hh B oA Wil Srowl Hel d6Er D 3hRGer &ldlY WA Erence to the drawings,
di ethyl am ne, triethylam ne, 1sopropylam ne,
whérpr opyl ami ne, tributyl ami ne, et hanol ani ne,
di et hanol am ne, 2-di net hyl am noet hanol ,
2-di et hyl am noet hanol , di cycl ohexyl am ne, |ysine, ,
fig.di ink nehentatis bf ahaaang aid Witk anleggihy devadeaaetording edthk imention,
bet ai ne, et hyl enedi am ne, gl ucosani ne,
nmet hyl gl ucam ne, theobrom ne, purines, piperazine,
g 26i6 bl btenpld\Neft I BistparR@ With 16€ dath GlofmAHE hétying ATMAb RN fig. 1,
conpounds, tetraethyl anmoni um conpounds, pyridine,
N, N- di net hyl ani | i ne, N-rmet hyl pi peri di ne,
e R leRRAMD OF IhB Bistddkdny GitQNEX A A ME 2 MeP S RbYLiATHNBe bin
, N-di benzyl phenet hyl'am ne, 1-ephenam ne,
sQuRfs, giidbenzyl et hyl enedi armi ne, pol yami ne resins and the
like. Particularly preferred organic nontoxic bases
are isopropyl am ne, diethylam ne, ethanolam ne,
fig.idne flhyklzar of@p atfouthol foh pxrfdrenmgibe methot iofi the imvedtion.
caffeine. The term"ester thereof" as used herein is
i ntended to nmean any ester of a conpound according to
Figel showeabioek s¢hizmatic 6ha Reayin@hidtiheith £XdPinguesice # deddkding to
A ML = S LS
RRLIAG e 6100 1k RédMg GRPpHB Iy, b Qggﬁﬁ-&ltﬁ rRRtuat@S41€hn output
nmol efy, including but not limted to alkyl, alkenyl,
stngey ¥y [and @) acenstiR phtput ransaedek ¢B al g/ loggiag ydevice yqogipkiygs, an
- OCY®b , oM '
R Py e PR SO R Y oA 420 B Qe 7, o
t hereof includes but is not limted to
pharmaceutically acceptable esters thereof. The term
"pharmaceutically acceptable ester” as used herein is
i ntended to nmean esters of the conpound according to
the invention in which any of the COOH substituents of
the nol ecule are replaced by a -COOR substituent, in

- ~ - - Y a1 e o
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non- human mammal s whi ch are susceptible to infection
by H V. Non-human nmammal s i ncl ude but are not limted

woeordors2s i ¢ ani nal s, such as cows, pigs, horsPeT/DEQES/000524

cats, rabbits, rats and nicé, and non-donestic
animals. The term"treatnment" as used herein is

i ntended tq nean the a nistration of a co

RS OB U Y otlo LAt S HSt PBRE Do (o data
Peb MRl o 18 lal tithétafIScks VINRL® Hﬂo@gtoﬁdhé/ blodk 0t TR log storage
and/or to reduce viral load in a patient. The term
blogle b frsmrisest welatdlpmsmeasblesk { handa ppweletilgmestory plogk 14.
PRIRAUL R mEABR IS 1N S0 o (i Dt é&@ Me8&8Pram 15. The
I nventi on post-éxposure o ein to the virus
man-vdiailo menmohe blpbd4rtance afpus yompiectad tafhet lhputohfsaaafsel,yzer
@PEL . At%rou9 g \(}fé trill%: Qxee%\gz% gl%‘ée:lg?glﬁg:fgn%ehgd Yo {h? o Iulg # %eaﬁnéﬂe rate
cbn&e}asleclamd/ Thie d10pyarefvbe tsarh;lile rate lcorsirdi rbdmkrl@as Riotugected to a
deteftlbl IeveI% he bl ood, and the adm nistration
gty @BWﬁ’HWd“ﬁ? Bﬁﬁﬂ sition according to the present

i nvention to prevent perinatal transm ssion of HV

from not her to baby adm nistration to the nother,
Burng e ditingof the Pftaﬁma ﬁui 1.dhe lesgivaidpvicad My betagdvated e the
Hp¥Foutut rhdrficd BEALRR @M aHd bidkecABEN! e Alhritis G fiRfcphéhe
IS I1ntended to nean an agent that 1s’effective to
? ahd bprtverterkinte ph_empairsl@alﬁ/ dhe petpht Bgral frmothe anigiophenei his.
) | .
?prlft er é e r%bl\l/?/lﬂ‘ﬁw y'g(;){%érr%%]olg ? édolro t\glé ‘Pg?' l;r?\sglé ?’%ﬁ? éﬁn%ltepsllocessmg’
nelcestar Prahdr istfeé té drentapgion devick dr Theeqitpue atg'nahfroxh the filter
in a term."inhibit f
W s 4 B 8% SRR e e e pid oPoRstur AL Bt seAgpid processor
2@pdtforda ARBbEndrotSSHE her@rdiig ©ld presdaptididfof Migevadting lathiaring
of HHV to replicate in a host cell, whether in vitra
gsliciengy, ¢ ﬂpqqowofronm%e hearing afd RFoFG5EI 0o fed gtto the sigma-
ddIALRARBR& 21 AR HRPRIstigk P 5 CHARTERD la&'oustr@@ﬁ{?utttﬁ%sducer
i nt egrase enzyne encoded by t he human i nmunodeti ci ency
¥3-rus type 1. The term "therapeutically effective
amount” nmeans an anount of a conpound according to the
i nvention, which when adm nistered to a patient in
habelloghap defice 4,3hesinpiti sggnehis splo 1eb theedt bramcheas foeatal§sor: A first

Lat ders f ich th
RSB 177 Pirbt R maSE s SRBUAR Gp GPtral R0k 168 or
thefifidodigndigiad 2kdcehd bltahal i3 @igahRd 90% pm&inﬁalblock 7 is used

response of a tissue syst em 0r pat en is SO t
B\ FoRiunghan it ibe fermediat ummption paing %ﬂﬁﬁb 3 t"/a gek

8EC QU thOmbBQatiVsTihd ARiMIERDLEARSE it difSreAce between the

t herapeutically effective amount will "vary dependi ng

8 % reFrenialetadsthasl® fe petsapdend itd breschhiasrsgingafhe noise

?pfeunYIh %N)ge Hafca&)p BRER I8t1§ Qﬁbd Y& ﬁgexfnﬁﬁe @g g‘g?ﬂé 5t tﬂl@tnb@@ Opeu'rlﬁn
thme o dmnistration, the route nistrati

t bevhetieetho hoisx isdetrimateddfy tigleordowpiegueshcies.he dur ati on of

the treatnent, the type of disease-state or disorder
being treated and its severity, drugs used in

Tokehi pogkther) thet pardhet€0isBCicdmpiisihg yiha diset Ine@elc QaATOeeES the
of the invention, and the age, body wei ght ener a

H’é’é?lfl%o“ lexsl paamcisre pndh they ll‘fésep%i’lePtﬁﬁ]@ slogg, paragpeter denoted o, is

ESRIaRRAb Iraﬁ&dext & Efeﬁhé&l uAERUGRD! (i SEALERRAhent at o
routinely K one of ordinary skill in the art having
ggaingtanb withelt acoally kReong dgound ha;elfs tAdtee anflysisa gheaparameter

and this disclosure. Preferred enbodi nents In the

foll owi ng preferred enbodi nents, groups and

substituents of the conpounds of fornula (1):according

to this invention are described in detail. R4l R4-A

In one enbodinent, R4 is aryl or Het optionally

substituted with 1 to 3 substituents each

i ndependently selected fromhalo, (C|.®6)alkyl,

(C2-6) al kenyl (Cl 6)ha|oa|ky| (C3-7)cyc|oa|ky|, - OH,

~A ~\
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(d- 4)hal oal kyl, -Q(Cl-4)al kyl, -NH2, -NH(C1l-6)alkyl
and -N((d_ 6)alkyl)2. R4-E: In one enbodinent, R4 is

woledoooasoeonal |y substituted with 1 to 2 substiPQBEDKS007/000524

each independently sel ected8from hal o, (Cl-3)al kyl and
O(Cl 3)al kyl. R4-F: In one enbodinent, R4 is Het

tlonall bstituted with t substituents each .

R e pesraistp Jresloe debedentraiin SlocR 0. T fietfochp daralization
yh@righg ab@isettihielof itige thedel Pefndl&s an the §ed idtd- dﬁerﬂwllﬁdrahty of
saturated, unsaturated or aromatic heter opol ycyc
PRSVIOIGSONAG RSB sTepresented By 2 Muktiafimarsnnal eskerp ready for

ét%@@ﬁﬂﬁ@ﬂfs!oﬁraﬁ?iﬁ%@ Brdef AIRLIOHT N B8 toetdBhire thd 3 AWfpling
nbodi nent 4 Het optionally substituted mntﬁ
perivdbist. how dienuentls die datpdueraation tblogk 4 8 logputsdhd dadermingd gpund
kyl, wherein said Het is
%§% %hgélgq “&5&5%089 ver ed saturated, unsaturated
or aromatic heteropol ycycl e having wher ever possible 1

het er oat i nde | ected from
Ko e B RG ERB T ineE PE ey Tmencto
R4t Rdkoyy Blabis 13 biithe dognétbriagelbibek B2. smiaatolatuuhelmaﬁo@aﬂ&k 13
[ nde&;ndent |y selected from haI o, (Cl-4)alky

gteres iperigicgaingd sound epironmpeay (R D logegg FmPORFNE fn%)salsmpable
norid¥thCoripiak lﬁiélt()ggan@iS Btall fhelbdge@ E&drﬂ%uré/nments to make it

substituted with to 3 substituents each

pvadape Froersadapt M%éttwnwtmmmn@rfae@ﬁan Ryder thatthe contents of
%(l% 41) 91: K3thieve WG Sk d;ﬂmﬁﬁ oq bﬁ{ené\g r 6 LA&He %en?or; bidR 13

mbered saturated, unsaturat or aronat
tretansop predetgrhieed awmbgy oﬂheggd espurpbsrmnbhmerlt etV@ntS the volatile

%et &h° toc Wnéeﬁgf%%op?egﬁsggld Sel %C{o p%g&lro?lmog’tilel\lmgrrﬂgry
blpti amadkd tie Setbist llifeudfatle Worl- holélult: (me&](ﬁyl bRick tl g enlimitébinhterms

: epen ntI SelectedfromF d
’gglf’ OPFRPRBSHE!

smbl@l}gs g?pgoacmpp ?regFH?Q41W %rder to
pltong e &%Qﬁl &eYv1§éin)t%to|f tHetcBRp¥idnty oF tﬁechegrlﬁgm& lldgg—fgﬁfeﬁce 4.
each i ndependently selected fromd , F,
and OCH3, wherein said Het is defi ned as a 7- or
T
hletle ﬂ@etnmgam eagiiown dapess &mtdeyvgbhﬁnmg@brf toemi@] the samgle
gﬁe controI lf)cg(nfaﬁln ?)tegegnlr%nﬁont I nﬁl@%{its[ (I):i4t < fns? era(rer? f (éhﬁfqa{q%{é/’]zer 17
ﬁl@iﬂdBé &iekSﬁhlpMIﬂteOe((nﬁoﬂ.bBMallKth iﬁtﬂeriﬁatld)m r@ﬁﬂl’n’f@fhe op"[imum

di nept R4| sel tedfro i ona
ST 1% e dp e e S euiignrsnh datt P Sgeinegt highipitated
Ora(the tpdY@ltit lintedfétels, tHeratnsitthe im%l’l@l@ isEeft trighd thé510g data
sel ected from bei ng optlonall stituted 1 to

piepwation plack L by ﬂ(eenaffrmckamdl o-thesamplg yaie. iy pet tmmewghest
L. GROLRRY zeE !T’Piih% R deciBétd I%dlﬁz%ltﬁe%a%ﬂ)lé famorkfﬁétz{hge initiated
optionally substituted 1 to 2 tines wth halo, (d

bgy ainkfyflerféwde"@nt(@ﬂle lgytegripll5. R4-N: I n anot her

enbodi nent, R4 is selected from | NDOLE COVPOUNDS AND
METHODS FO? TREATI NG VI SCERAL PAI N CROSS- REFERENCE TO
REhs@d’eElBg ARRRelvIATd tOhBisiDigtasn Bpmhky mis'tem lp ¢ siktedn bx&neén'cbs ofa

U.S. Provisional Ilcatlon Nos. 60/988, 7 I e
Rﬂvgﬂﬁrespu e“VfGB‘?e“‘aAg QEBEIRAGRI 2t pisprEple FRe §g L/é%sﬁz’
6A.GH oftfer Woldsh rdcSrdtf GAR¥méters OF PRY uad eayirsihek @NER. log once
FI ELD OF THE | NVENTI ON The invention relates to
EGHD SiFFER serqBdsmbk e 43§ SRVIIoREERG 1§ éoggpg @g&frmsm,gegp fjeconds, the
%M@l%lﬂﬁgﬁﬂlmﬂemst\élﬁ%rl@ e RN adSthk Hﬁto@ﬁ?ﬁ will
common form of pain and i s one of e nost difficdlt
fornms of pain to treat, often W|th with the use of
opi oids. Visceral pain is distinct fromsomatic pain
and is generally described as pain that originates
fromthe body's internal cavities or organs and has
five inmportant clinical and sensory characteristics:
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neurons, one concerned w th autonom c regul ati on and
the other with sensory phenonena such as pain. The

we eaondsoehieor y suggests a singl e honogenous cl pes/D&R007/000524

sensory receptors that are 8ctive at |ow frequencies
(normal regulatory signals) or at hi gh frequenci es of

ctivation uced nse pain s).. However
B s AR Eheay S Droceonis ol St By e
SdcasBeafef iB0aE GRPLLMEoTENSA Yhe RISORfAT Sill bk GBbased and the
threshol d_(nostly mechani cal receptors found in heart,

RABIRE rafe iy beaﬁci%wref@rééldrs% ayllite iyfislgrprieyaieand lagaing will
I8 SRIck&Cat £RAOBF 18DBELS or BhIMAYS thﬂ{}’ By yec@rlxd%d Aking Hw
uterus; activated by noxious stirnuli)
Hﬁ@m@hof@mn®WGW®nﬁymGUQMﬁthEGbgmdh§K@ham respond to

i nnocuous and nocuous stinuli (heart, oesophagus,

colon, urinary bl adder and testes). Yet another theory
Thgpestaitit bk Srientedad idfidte oe stbp thelogsng pratedares and is also

nor, mal | nr ns si |l ent ,nqQci cept.ors) .
PRa PRt SRed Fut BaPishHistogtept LSBT ARG 4id 1oeeing
Hevideanahiriag r(oiﬁflﬁﬂ(is e 1968l zinglBO Beark, aid Tokp#id) devida e the
sensitized, these nociceptors now respond to |nnocuous

wppifantaut plogk 5H%ff‘|‘?ﬁtl“feyth@é’@%ﬂn& #id {agging fedicn dicapyiga s losging
§duad 'eﬁ\hfb%ﬂeﬁ‘t ABntS ANRBOSinRA A AR er IRNBHYERH 1118 Rithed on
to the spinal cord and subsequently triggering central
sddnaed-sms that anplify the effect of the peripheral

i nput. Conpounds for the treatnent of visceral pain
woul d therefore be highly desirabl e. SUMVARY OF THE
FiRVENE b Gidaplie visnaleratiow of faelaftating sidriighbidegam hcoeatingi¢p the

Vi SC ring to a patient in need .
PRl AL psidE R o e Fimbiyd SRk iy "Sf Sarying
fe@(ﬂﬁ@dm%hl zhla\mlrig thd éméld gdmﬁ & fE]gJQ arfha Ipaﬁmmtdpﬁeaédtyhe three
cept e salt or t her eg erein H,
@%%{eahfiat? {yreyibat ey, P fereved grom 1oy [npub signa o4 ijeyhearing aid, two
gioRsht Lah&%AChe hoRkk Kp¥l o, tRRL lfRALd: RO ST 'tﬂeuﬂo%i fede14and
al khet erocycl yl, or optiodnally substituted -
thy@lctnﬁd:rklylvalueacﬂmmfulmnand R3is, i ndependent I y, H,
Hal , optionally substituted Cl-6 al kyl, optionally

substituted C6-10 aryl, optionally substituted Cl-4
ak Iemhydombﬁratlbm Iﬂj)drglmstehb@aﬂlhets g extque? e lbg hﬂ;ge Giccount for 2*3*3

RS GayTe <opbratidn Jedtsnitit b Tt B Togeed in a

H@l‘b aﬁﬁé/scdhﬁ{vn iR ﬁgOPtH&B Ad BinS o el absiRE hésle Keen labeled in the
al kheterocyclyl; each of R4 and R7 is, independently,

fqrmp:t XGE- BhgeKy plgmgles 09isg s]é)pf(ox(ylgmﬁgs inglsqqlevel and z signifies
B%&%Nﬂ) el 2 r&fect@%@&l%@tﬂ'@%@ﬂ éossfMEe(fo%H"nartl%ns of
Is an integer fromO to 2, R5A is optional

pubBeters haegloqurred awthyll a gl@fzn o dlamg. b§te|xmupledth€6f:smmtlons

I
Bk P R Yo RURSD Bl P Hicleiath Bt BB AP Blifon.
@itmé,l gcdded paromyietsyinay dptd @ maich yhigheb s¢sblutivede.£1256 different
i oal kox optionally substituted Cl-4 thioalkaryl,
6 F?Sé’r‘?‘éﬁré}h%ﬁ‘gst ituted aryl oyl, or optionally
substituted Cl-4 thioal kheter ocycl yl; and Ris
optionally substituted Cl1-6 al kyl, optionally
A5 heearmedhomofig ry (the @pspenssd pf ths spusd Wtr@arn@t igstances
ﬁla? @569' ean@tﬁdiW Bhd yar%’lptélt écﬁﬁﬂlﬁa@lo% Shdagd efiRcalbHation 1 2,3
i ona Iy substituted Cl-4 al kheterocyclyl,
elpft 1 83alferyinganisst havgtnedoacr@icehinote mWarmpandonhalcpylbmatlon
substituted Cl-4 thioal karyl, or optionally
substituted aryloyl; and R6 is H F,
R6AC( NH) NH( CH2) r 6, or R6BNHC(S) NH(CH2)r 6, wherein r6
is an integer fromO to 2, R6A is optionally
substituted Cl-6 al kyl, optionally substituted C6-10
aryl, optionally substituted Cl-4 al karyl, optionally
substituted C2-9 heterocyclyl, optionally substituted
Cl- 4 al kheterocycl yI opt| onal 'y subst ) t ut ed Cl 6

L T Y 1
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fluoronethyl, ethyl, n-propyl, i-propyl, n-butyl,
i -butyl, t-butyl, thionethoxy, thioethoxy,

wo booosgoe®pyl oxy, thio-i-propyl oxy, thio-n-butytDBK2007/000524

thio-i-butyloxy, thio-t-butM oxy, phenyl, benzyl, 2-
thienyl, 3- thienyl 2 furanyl, 3- furanyl 2- oxazol e,

4- zole 5- oxaz oIe - azol e, 5-

R 51 et oormERea Jonesd Vs, Dot i i, A3 stogram thus
Zrbrd®ihkicRéftedcesbficac b¥ tBE pbRiblAptilarAetbSEntbimfiohs and Ibgs the
sonme enbodi nents, Rl, R2, and R3 are each H. In other
By Barsrsdingly- Bistanespres aipcated forthe hagringrad log imiis yample
F Ota éﬁ?ﬂ@”@f &to Hﬁytob%x(egﬁ %écﬂxjré‘]oes V\ﬁeregdhn ﬁ&mﬂlé parameter
sel ected from the group consisting of: eac

®ingbinationi ldap eetud fustggrarg, tmmundwaldf yceutenedst fiot e@th]lOS@ble

Bt PRty YRRt U5t ona 1

substltuted Cl-4 al karyl, C2- 9 heterocyclyl or

tionall ubsti tuted Cl 4 kheterocycl each
B S5 £ IO SV G din 1o NS PR DIGHE OVEBRTES of whole
N6t G rebher Q)lyrt\lnﬁalﬁg t1f nukibes om&)rdﬁa&emdcﬁ of the bms bya
i ndependently, H, optionally substituted Cl-6 alk

SRMOhREY %B&ﬂ PR ﬁ% andde gewyumbey efyrecordsgnearhAf|t bins in

the! h§§t6%ﬂtﬁ1 e BreiOinafhy! hlst%&h OR@nbYrs P %W&HIE & fd-Bmmon
C2-9 heterocycl or optionally substituted

faszton ar&l rRynsed dowy.cthyy 4 the mbamg:walh mamln singje count iyihe hin hé,3

R BBt RSB % e A

NC(S)NHRlH NS(O)2R1H O S, S(O, or S(O2, wherein

S tlo titu [.kyl ,
Bobishablyo i compineter 32umiy bf et Reliko ke i noxt log
SuthiBdw , tay tieelis Qe ﬂa@sta:feylhentl@ﬂédo@dbw doyhbiriabisn irt té Bdtogdnd} If just
alkaryl, C2-9 hete ocycIyI or optlonally substituted
GL. MO REBIENGSE )Pé | )at. Paficul a %?ﬁa“i“ﬁ?rebqé‘i‘ Ipftiop qre, repordedy the
Esun@p vdllmto%}ﬁf)woﬁn(ﬂ-re'bﬁ’sﬁg ati éub's&]u@rﬁ dapROGle Rfiuddioh villitake
and gl is an integer of 0 to 5. In sone enbodi nents,
Maere X1 is , X1 has a structure sel ected fromand ,
where Z1, ql, and p i are as defined herein. R may be
(CH2) nX mherein X is selected fromthe group
Oonsinstmnpowthis whe pEiopgieg sdund enibament iRBE if the sample rate is
|nd ntI opt i,onal ubst t ut ed
reB% el?h;/ces u% ls)ef*lb\{vuatpcegm&é)ogx %f%‘%’idﬁ‘é; Foung 6{1V1r0|1]1g}er1§§ may be
B)ngeSi withitse dor@ﬁnfh@vaw ydtweanpthemnatl ties tag tappesk @cbicakily in the

%L eroc cl.yl ., or optional substituted
%hlgft&% eytp t %ht t aracigr Rgé ¢ soun environment
Eﬁhﬂﬁﬁ%ﬁﬁﬂhﬁﬁ/ thehbg & caphible GRS Ming0. HBAE %ﬂ@ronﬂéﬁfs%aﬁng a

eac , , and R is, independentl , optionally
dyipaan shopercthan the legaiga pertodmaytany §hpsm§g@thp@ @ndcgibgequent
f
%g@géﬁfﬁm R, GR Lo %&fﬁ%l’thxfcggf% e R thring aid
heterocyclyl or optlonally substituted Cl-4

%létlﬂert ceorn(c)% 1% Cii’t O(I)Jer Iﬁa?a 6§e tffg@%g}ﬁ%fﬂ’ Elh i h C%lrlgil%owelght
Nﬁ(oﬁﬁl@%e&l-kna?xlﬂi(a@} N;HB:? recoN!BﬁSéeR&iail \AN&SS)i@QHmHi 18¢S{sOin2 p2or

TR oD T O RS TR ~ BB St Peh adSney e it me -

f)edy QR difficult @Phicastad thy dsibl Bk thehRebgfdn #0a ﬁh@éﬂmgful way when
optlonally substituted Cl-4 al karyl, C2-9

Histles i eytEdciad from the hearigand pemayshyi the,fier. C1- 4

al kheterocyclyl; nR2 is an integer of o 6; n2 is an
integer of 1 to 4; p2 is an integer of o 2; and g2
is an integer of 0 to 5.1n sone enbodi nents where X is
X can have a structure selected from, , where Z2, p2,
and g2 are as defined herein. R may be (CH2)nX ,
wherein X is selected fromthe group consisting of:
each of R A and Ris, independently, H, optionally
substltuted Cl 6 aIkyI optlonally substltuted C -

o o o R . ~NOS A PN s
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C2-9 heterocyclyl, or optionally substituted Cl-4
al kheterocyclyl; nB is an integer of o 6; n3 is an

wonemes2of 1 to 4, p3 is an integer of o 2; PandKg®7/000524

is an integer of 0 to 5. Inllsone enbodi nents, where R
Is, R>3 has a structure selected from, where Z3, p3,

d gq3_are as defined herein.ln t her enbodi nment of
Pihen Siicien e AL IRPEIHIdE thsrh e 0405 — ?n;ihy figga pquple of
AL NS Gib d2) Jf 5ogyin 3 B D) ANt @Hlediowdin thiseddhd 1683hg
R1 are H and R3 CH 2)nB8X3 also bind to the
@@%ﬁt&hmtlaswambqssl& @ctbf)hmr@g ap} oebuishy sampde rHE kspt at 2
ﬁked’\%hdé?Fhé thw@ff&t @%gor%%e 5 wraalaqg redh@d%very time
preferably, the I'C5 or l'ess an m cr onol ar;
thbsiogproeérélpwb,l yhuSt Irr@kingstie\mr ddta i xscc}régls ln hthe Oeating| aid log
ot her tlevnp d re reva A conpounds are agonists of the 5HT
TBARGTE ep n ot her enbodi nents, R2 is wherein
each of R2J2 , R2J3 , R2J4 |, R2J5, and R2J6 i s,

|nd ndentl 1-6 al kox

NG RRAGER pb solupn © Re Ba'¥eigoviadTe dyage iRy s Rpispon
WRE6On §AGE 30WhERS 4 diistiprariSidhilat ﬁ> thé lﬁ%@ﬁﬁﬁlﬁrﬂ y ha\}d mﬂ a@the
1-6 al kyl; OR 2Jc , where is Hor
oitpEkyalles qiisathdirishgwndn ptisd heeSi I@Ia&ra@ by reb@@sirva&léqi gﬁhown in
&(1@) lﬁ\rﬁs)szﬁg@ﬂl a blg'{r}ﬁ/&?lo@aqge ‘ﬂfstc@?alﬁ r&ﬂgnggglfnphs%s halvmg all

d d [ ky
%&;pfgu%n@tmu@ fther; rehsiBe @J;lmn@s Irsuclv/\hﬁe¢1@1dmf tlnesbIHV@lnes by
l Jy
%ac?or%ﬁééf 50%93155}' alsr?cgée)e)plés%gl l{ile% }}lln vaiﬁ%e ar% él%ﬂ’%@ d?gctly and
S( GhdReR Dlin yalmeare rdRadéd d@)vrCtolthG nadrkst leyemdal@f, Gnd ZﬂR&]ﬁhlved

re R2J1 is. Cl-6 alkyl. Other c ounds are those
S oEondiiohs  Strdfe; S rhben @ S R D s Taineiie gafer
his@@radr Bbasthg S an integer froml to 2, g is an
integer fromOto 2, r is an integer fromO to 1, s
is an integer froml1l to 3, uis an integer fromO to
ilf th@Hgto%rahrc're@QsmgTits leﬁfwefdrﬁ'}’f@ 1?31&19g éf hb QAmBRIAB) his steE)Qﬁ“the
7), wherein said R1 Substituent I ncludes
tn@th@d dnimencerdaise Wlth\cﬁmﬂembbn d@tb@d ocﬁtlmprlor art. If, however, the
| :
gaglii&% %é{ stn(a?rgcg H%dj%}q{g fgnl%? ?Qge ail?%%qnevmgtg Iblf/e% Jé‘based, the
mbsrttllohs,lbédleOﬁnS rcflzyttyledaldayﬂ ptheptlleos”lﬂ]l hlymmmhrslt bttuthe drelative
n ubsti tute 4 al karyl
ey fe e, by BBl e oiiRL il E sttty pRaoRPYes o data
adllcort aftoCkbhsilg. Afet bliccedsive lretupinp @padtomaue grértions of the
L{g%néla where X is O or S Congounds useful in the
a4 1ocraghy @thfr &ttt the_Teeant NSHEY 1% 2y Pgre| RERFTRISHG rTRapner

%&h@n‘ﬂ o@ ke p'éfa)ﬂe}er E&h@lﬂﬂ%’ﬁ@ d&e@t@d bpme @é@érﬁ‘ Successive rebasing
2- di met Q{’Sam no-et hyl ) -1 Hindol -

@Yﬁng;p\hlélrfgrtlzcré o hgnvedghi e the ‘oldest data, in or er t]hat their Welght will
P&c{a}vx[n%t -met hyl -pyrrolidin-2-yl)-ethyl]-1Hi ndol-6-y
t hi ophene- 2- car boxani di ne;
-(2-di net hyl am no-ethyl )-|1 Hindol -6-yl]-2-ethyl-is

ﬁélf f*‘??r?a%% a7 e G sy st s iy Rpisphabe
Brfé’rntaabbcwvalﬂﬁbﬁh beford\iHel rephedie tif ounld=bffi botors introduced by the

-t hi hen ar boxam di ne;
N:_bfi% gred g?ﬁlﬁ%ﬁ 6elétt1‘ffy1njig1}1tiqgl? R dre 5:09rd]; in each bin in the
hm(%ﬂiﬁ? [kees?enﬁﬁll'l)b%%%9| thé€ parameter combination 2,1,3 still has the most
{2-]2- (4- br ono- phenyl) - et hyl ami no] - et hyl } -1 Hi ndo
FOIBU}yp)OCCPﬁPI@Sh@ﬁé the coipplsk apfi @F¢stences’ of the other parameter
(H)-N-{l-[2-(l-methyl -pyrrolidin-2-yl)-ethyl]-IHindol
-6-yl }- thiophene-2-carboxanm dine; (-)-N {1-[2-(I
-nmet hyl -pyrrolidin-2-yl)-ethyl]-1Hindol -6-yl} -
t hi ophene- 2- car boxam di ne :
;N[ 1- (1- net hyl - azepan-4-yl)-1H i ndol - 6-yl]-thi ophene-
2- carboxam di ne; and
N-[ 1-(2-pi peridin-1-yl-ethyl)-1Hindol -6-yl]-thiophene
2 car boxam di ne. O her exenplary conpounds

™ AT~ RARIZ Al N ARIFN A R O E——— NI N R e 1 7~~~ r~1 R 17~
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In this application, the term"log sanple", unless
ot herwi se noted, is referred to as the neasuring and

woegvsssias i on of paraneter values sel ect ed t o PET/DK2007/000524

recorded in the hearing aidldog, over a length of time
sufficient to derive at |east sone form of

%Igl%rswlltlfolflé: ave(%ﬁ ée?if%n\?;rhlgtlgnsgwge lgl}egt%Fam er}?%orﬁlui{llgé gﬁ,g a‘s B&fore
ﬂmnﬂhangerlod also referred to as the a sound :

envi ronnment sanple, is substantially larger than the

i nput sanpl e period, by which the anal og vol t age
LRrREEMEEN Y 168 A R @S SRl QYehd bm@ﬁﬁleﬁtmngh?qewm
the input AfD converter. State-of-the-art I nput
gFRpEICtcs insthe degciaten Fosigstarreols dreatser experigncesapanychiffesenf sound

|
SRt e il P I AU i
almsbstgiht ahme |rzgnaH0\pc®c,e§ Sloer uspe pﬁkyr empemetneescm fic wifGmém gound
nevgrro?l‘rglp Itls Elll Cnaguttisl Sgﬁnﬁg 10§%P¥ Pen(}dh%nlg a%gli &NB blr?sr{{l@/kli)ienglle%f and
ﬂieLmEdrIHu)s of leStegaptat B fhbeﬁ:tstemg/, DRODE sdpleg ofl different sound

cor.r espondi lurality s filter

PRy VLR e SRS e rﬁéh‘&rﬁﬁf)tlfqr i%grn@aéaeﬁﬁ&élﬁﬁw clapsed
abefofOSRITIR BiRs wilPbs&{16®dGhé SRofd @ase rHiMn ka1 RLEMSHRECh
on each fre%yency band. A hearing aid device is

sRoser thaseig therfingicsape asswnimg Assarp g fase lzmzi tgesaesesle fRethaasey.
| ogs two kinds of events, the tine a user utilizes a
specific programin the hearlng aid, called usage
Inoydérrig getarmictare i ghel wripigor ipdley wgnduenvmnmnm experienced by the
%gglﬁ;%ge{h?ﬁtég%és Pgbofdg %{éf%,gﬂ}é'cﬁ %E‘c”? %'e' lﬁgenﬂbétls"%rﬁace
monmmoaﬁnoe\temxds intore espmodveme rdfdoﬂied gn alm bgn‘fhls amghmg of
s full, in reaS|n t he
PR EfenBy e ot Pastit i TSP OB M étaeetﬂnrggtaﬁ%masuwsway
that i8lekpldihel ininsdrogéraimmhaolloyidghe i nverse factor, i.
effectively rebasing the counters and keepi ng track of
the rebasing. This way of |ogging sound events results
Whefevd} 8 (PRI 'BRHERGH bﬂlgmatﬁe ‘ﬁﬁd%?é;ﬁ G kdi’lggh(f‘ the. hlstogram
period. Logging data may include, but is not [imted
thys igaeadiop o aehasmgzan ge&chbed iegtlieni iwp edditiprohmpetations are
t
g&%@rn&? 9 éltg%t;eega%loﬁsig (rt) Scr?gﬂgé ?{sto%pang) fforhﬂgﬁs Llltgfa%rje rthore than
dxretefcmaem fpii dgraadlgltalrsysthm teaman @ealode valydeadﬂty ay testmg the
r egar d r nal ration of t ar | ai d.
B Pl R B S iosyetiial Bk PEpgount of
eackvin. 1/ P&B bith akeeset, tthee pasiRtlas YintiS Rong taf tidte®GiidrietsUuB] and
ening, situation, into

rogra a certajn |
@@d%ﬁlﬂty Oflwlh‘“e bipels in @at%t fﬁw 8TFGRh gPRABNANCiS 1@ 8495 thisdafogmation
BdpafaRyy) &OMI B MResH4rh N8eld! thud RGuikRs SHIBLRInPA o@é‘%%tr%ﬁm for the
conbi nati ons of sound environments accor
sleriéfics of the g thaépienare 81an traehuasiarsdivdt er conbl nati on
bei ng represented by a specific bin in the histogram
The sound environnent is sanpled at specific
Mﬁmerivfahea}tioamimnhwh'wlholziee‘hrecmmee&pmmldbﬂgudniem fudl, hereinafter
i, nc or an.ocgcur.ren
denp E ol arg1<§r g ha '8 Owlgtb%ésntsmfelq a(?'ﬁté%ﬁl .Pﬁogilwaa‘tf%sg of the
s@gaanteyt Be @hrriddeoltobasad eonp tHabrEihfoliatiohe drhid ahdlidid Reelds
si_tuat.i on ere_t he hearlng aid fitter extracts the

(g g Ay profit o aiingneet ety wieis vl o
baatmﬂg Bledarapid raB ERIcBII@NRg SdiAd REAFINREnAdath. USEr 10

| earn out the user's experience of using the hearing
aid mﬁth the current settings in particular |istening
situations during the | ogging period. Wen conparing
the log data with listening situations recalled by the
user, the hearing aid user's nenory may fail himor

her regarding particular |istening situations of short
duratlon e.g. Ilstenlng events that may have been

o o I T ..
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WO h@9drgpnal

a 10 % percentil e envel ope over the sound event sanple
period. The noise |evel gives valuable information to

present average |level of thB noise in the signal, and
the noise level may al so provide a fitter with
i nformati on regardi ng the noise |level the user is
experiencing during use of the hearing aid. The
m%@tﬁr&ﬂe heyel thét%nQSlf 4 RQGoasd &I{Wroﬁﬁ@ﬁmf'peg BR pasRiiant in
gnal is chag% and is determ ned by neasuring a 90
%ep@ﬁt@é‘ﬁtni, |28d et OBk epu{aameghds Selpielic hpmeganpes over time.
PRARY Ge’Qeni _l}@h%%b k@ve&% aLQRRi ngQH@éanf Ot R&i80prttile
percentile envelope |evel erage over the sound
wxant thea gl wupé renvidonnkne I&mﬁiuivatyl beterogaobs jogemmingl % more
BRE% PukBa" 36 R8I Rranals BEaCGRaPhal BuTLERINAS by
mcfeasldg thesemple ratﬁf mﬁfrwdmmg (he tsl&ﬁplfelrﬁtb ®hsed @gahid Iatmgyilsh he

ature of the sou ts experi enced by the
‘§@f="TaH’fmf‘¥1é ‘ﬁ%ﬁ?ﬁtﬁ%éﬁg “Ji’?‘ﬂ%a ffope of the noise

spectrum may be cal cul ated by averaging the 10 %
percentil e envel ope | evel fromeach frequency band of

Am_camwalﬁt&eymaf gFtP%fq{?éf‘r‘& informatien Armn e histagram Ayl thestored
5ARPRURd idBEnAiRR %ﬁe’n%aiy‘zﬁgaaf rAUEEPHEM WUE hedrd}e aid log. The
frequency axis. This slope”is conputed once for eac
hsfograns mwap Ipeovadrdinfdvmatias aout theesonngk dnvarpementhsuch as the level
t I 4 e €.
SALDMRED b AL RS 080 SR et LS o
pd:raaﬁaigéyoft the onemll rségnef. Thieestored $>ecligmtmddefonhancmpmaynpzcef1de

of noise uction al gori.t hnms

Feh 20y s vasReco ok s g ST et Gt eineed by
Wetubermluﬂhgmmcaﬁmll&ggﬁlgqfehe&act s, and the fitter may
derive useful informtion fron1knomAedge of this noise
spectrumslope in order to deternmne if certain types
Phe ROURICeRiBnRERS @RperleAcddNy ERePREAPCAH LSQURE usually logged
environnents. During use, the three paraneters aré
dwig aweaiod ppanneng frase a famn teekseo avverad gronths\depending onrpa initial

t

RS G R O AnE el pingile o Bull ch fonniPhes S 13HR byl jakes
pkaca:Whﬂcsthi:ylemhg Bd lB[Ihmed ob,chaopdraticahl tiye Mfomgltipm imdehiréed

envi ronnent s an spect.i,ve, bin record
RO AR hng s GO Priedy B B it The BufreroPuds Wi in
E(b’ﬁ]\Schiﬂxy witinthe Wggingt dd1®,in rddr StoOeutablisli &P prERN of e tsbend
fre%uencies of tEE q{fferent SSIb|§» ound
ERTOPBRRES FEReTieRced By e hypringpid HAE™ lcing §ogetrePegt ng
devi ce. The three paraneters are collected in a vector
representlng t he averaged sound environnent during
eexsiupsely b hepring g, ruh goncuEeRly MEprtbs éﬁt‘ﬁlln@ldlo
I tQr, 0
E’S’?%%@%%g A A erih o Bt GRSl Olhp hikfing uid
bessidiiseths oaisel leynly thegnereintion devek end Biesldpg of ItiE rmysstsamtrum
?qgreth@ ?’2% r?frne gna 1on a?ﬁlt rl]lgw r (?afrmﬁ alcfl 1sbolpﬁ1¥1tefeingt what grograms
bneqirefgmamwhihevdl ﬂg \lmyn&@mtrall 18 s@NE eto G dulr dtiesd (peraﬁlfeteﬂi’tﬁay be

gﬁrtl ul ar L tening event, and flfteen occurr ences of
gLdge ras Wﬁeﬂ?l 5‘ CoeCHIrFIChigPled SAEN pYcepding an upper
B&ﬂfdﬂnﬁvéil fdr InRe tIRMEKvot REor S um@ugfar@ PeADAhanE 8K 8, fedlbick
| ogged forty-two occurrences of the latter event, but
6#7Ic1134ie8 SHItPBCatckol. ot dIsEt FUdiq WER eedisy en. Dysdo the limited
counter in respect of the latter event woul d have
reached a limt and the bal ance between the different
events in the |l og m ght becone upset, as too nuch

wei ght woul d be placed on the single event in relation
to the nore frequently occurring event. In the
following, this is denoted the | og overfl ow problem
According to the prior art the log overflow problemis
solved by deC|nat|ng the hlstogran1mhenever one b|n in

. I " s

processor in the hearing aid regar BCTOKR2618/000524
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A net hod of managing a hearing aid log in a way that
enphasi zes new data in favor of historical data, and

w@eoiot®2s he | oggi ng of sound environment s dur PEAYDK2007/000524

indefinite periods of tine,14s thus desired. It is
thus a further object of the invention to devise a

hearing aid ﬁgpable of logging data for an arbitrary

Heres A6t av3i BT AR Y MemortegsRt Babg B5ang Ak pame ot data
telaectta)eaﬁdm PRHBrmv§Tr108 tSHR gl BRAGE theRAiNOli@ldgl € menory
bl ocks are Iimted in terns of t he nunmber of Mﬁlte
operations pernmtted. It is a further object of the
[ a
TR SbIP Bk b MU SR 0B Ber AR 20 AR b Aioly
adjostadfe. $ixperienge hdsshawn a samplaran@of hmlvatnlolne andfifieon. mfﬁhES to

eari ai d ac rdl tio ,h.a fir .

€ B BeoB i Pr BRSO ek Qevrep L BLRERT po R Pt Bl pamips
totRidbration@parding iRahdr) @cdiothyp THE eSAHIE ritd rma@rmes $itdly by
the input signal .to produce an out ut sign

ﬁtserengt # AU Edfiating 2Japeing, du B% 46 b&@f‘ﬁtﬁted §P@H&twaﬂy by

R heArin L&Al Iﬁscedew aeodgﬁ\ﬁeﬁenaﬂg e%h;fﬂé%al y&is lof MRS dat@RE the
a nmenory, the nenony havi ng a set of hisfogram
bisioaragy adithe haskgrennd igfo ralafmredef i ned set of sound
envi ronnents, wherein the anal yzer processes the input
signal and classifies the sound event anong t he
Fftaewbﬁﬂimcbesaétondﬂ pewlimgingthe ihtsmmmtamd theteckgrourtdhigformation
¥n|d1ca ﬁar etgseprr(\%,c]ltnq ?heoh tﬁ%ramo({at gny dl?f%rent 'so%%‘ﬁ Ier%ﬂro%ments %re
soun recei
értnemhtaes.l The adniygle rate dnaynrhr:e memstfmaatydﬁumheased Noreasyre ¢hat a

of .the sounpd enV|ron ere| the nory has

P SRE T EPBeTtor Kbt BORF g hors RS bapuve e sound
emmahaéa iSUFkE]§ B chREnoiitih mgaxﬁptmtgla,en&et ection of an
overfl ow event by rebasing all counters through
dividing the contents by a predetermnined factor, and
‘ﬂh%flethp otie HARAOL Xeﬁ@ﬁg tefaff@ﬁ id %Qﬁ(ﬁﬁé)ﬁh g hﬁto%ﬁﬁn and the
controlling the tiner, ich timer decision |ogic
bakgonud ntf@mwtlpe babcam@ eyt sm\yaddmcthdlhnﬁgogtrm dafaprenly a few
ﬁ’%etenp%)ung)é 1?0 e%{srlige ér{}g& t% c? 'ﬁi%tsgx%bleqytg%ay tﬁ’én l?engp&glly

resen the Rear
be pecemel in onder s enfnsérve nfemonsabdcme tl«dwmuedtm\hﬂmemmtl iahiely
magni t ude .bet ween di f.ferent | ogged events is nmuch nore
(o Papsrar RS SITRNEPSHPL ey to i mpl ement thi s
know edge is to apply the principle of exponentia
data averggw g n the managenent of the hearing aid
Bdls

LBg Befrng 2 Pmedtsm%hwlaa aid fafteg Veec%ﬁama%ﬁeefomanon
RlgaVirdese quilRiRAdvAREE rc@h(ﬂﬂoﬁs%f‘%ﬁ@héﬁ‘nﬁg alcH4st R€Srded during a
features and advant ages appear fromthe dependent
enegifigeperipheThip \nefﬁtrmmnvmm howdjegddkas cvittb awl interviewr whbthe
ggatri%g le.l%eE nﬁo ?(‘ Eg gfr‘arlbop(gsgglegﬁgrgﬁ\fe&g %ea%tmr?% gcgtlétglentl' of She
acxing didgrescoiptiore Bmkmwmgathp pfadgmir@ni souadh eewemplests af hearing

hJStO famw th | dat a ftont he heari.n
AricisBShA TRt chor Syt & prddo S ot S0 s PR i ghe
(ﬂairﬁglam titte maz dadibed bater fittiagoNghe BEari@aidi n count's, and
fig. 4 is flowhart of an algorithmfor perforntng t he
nmet hod of the invention. Fig 1 shows a bl ock schenmatic
@tf & iRk NOhikidlg Jald/ws%hcanﬁlagsgamt d&ﬂaﬁees%na&@@ﬁm@ Speech
0 the invention. The hearing aid i ses an i nput
mué;qr ofsHawie listenigg fqondigipns ik has @fﬁcebgs %setéwg: éheq paralcular
Q%ﬂa‘tlb&gw"ﬁklg ald Q’&%ges élgﬁcuﬁleyog&ﬁ' ‘{’1@ B@arl dalllci ‘?itttg{ rr?a then
an out put stage an acoustic outp transduc
23. The Iogglng deV|ce 4 conprises an |nput/output
interface block 5, a 10 % percentile block 6, a 90 %
percentile block 7, anoi se spectrum sl ope indicator
bl ock 8, an internedi ate summati on block 9, a | og data
preparation block 10, a timer block 11, and a | og
storage block 12 The Iog storage block 12 conprlses a

o o, . o o, .
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20 perfornms the sound processing according to a
prescription for alleviating a hearing deficiency, and

wo beomugopsit from the hearing aid processor 20 peT/D&d007/000524

into the signmadelta nodul attr 21 and the output stage
22 for driving the acoustic output transducer 23. In

the | oggi ng device e input signal is split into
?’H?aé’ea"%raé‘ﬁ'é’ﬁeeg‘ ‘?rmz%r?é I}@ iy Order 4 pprmipey B AOHIG Y F It
HeRiskQadeRRAGRAY Whide RLARI Hddshe mynaer%gt:m? af¥ ffadkdke action

noi se | evel of the incomng signal. A second branch

tocadpist e hgpringeichiitiog pesordipaly basedob dhe inforsatipgeterives from the
A S el B SNBSS, i ne e

modul ation of the audio signal by taklng t he

i fference be % percent i

bEREF] SRS 1 P E AR HOROMBY Carg T, o rdad dithtulics
adRetdndiNgSIpegd innetrigiat §pesbbOdised bius helHeGhé Qarthet @edttibe the
the slope of the noise spectrum,

FRgraster o hdipishal B dCTBSMPRT JBF BraCY %W?%%&ﬁ@pé%e 51%?9&&1%5 are
bRRAkhed,, p&ﬁbﬁs BAY RE18K of 8 buitPAlddd 188 cdl h'ﬁchﬁlaﬁﬁoxl £¥#ling

par anet er e nodul ation | evel paraneter, andt

MEMeE - spect rum sl ope paraneter denoted a, is

considered to represent an adequate characterization

of the sound environnment at a given instant w thout

Ab¢ beakihyg awlt foter thgn tirheats&mlmggings»éﬂfe sowdd @wirama¢nyshsactivhigng
aerh%%ler}ﬁeflrl(? ?v(\ht% I(S:]I?]lgpglr% 1§r ncg gor{%r?lﬁr% i th anr?é %18 gn r%? ! ﬁwlare %Pd

ﬂtarhbarng ad ustehellt ﬂ'etrﬁtetopﬂsr meemeryday hchﬁntﬁaetWhem the thgfald

glurall ?kwﬁ ound. envira

s rER RN P PO d0h mehtce g, gy that

SRt agewith atﬂahe ahioaﬁtqgnagn EBquehbE nbik&TBF hids @&kpracﬂomlﬁant The
used to determni ne the gﬁg sanmpling period, i.e

fiterqwewd| hen frke pdyantage @Stkn@wlqég%@howh% @t“tfutl@m(“h ef the

g)?eﬁ@rﬁ?e@ QORI Hoi iy QOB tHeQof, hﬁd'x&%htsé Qfaﬂﬂﬁt @i'e Ch%é‘rmg
. The log data preparation bl ock 10 presents t

didtfdtimg menides do n@kemcpcrlmlnmmte wertthe hxgb«:raftqqhencmé _ﬂmrasljustmg

Gleoﬁ; g‘rgtlyOf ﬂ)to?_s% gcrogﬁ 9{ Ecg e{ gg kanglzo qugjﬁJét%lgyallagleters in

ere\Memmg“rmrlt int mdbletol diggietd the rhrpamgr aﬂi ylser&nﬂfficﬁltﬁ Iusd):rstandmg

ca storin e conpl e |sto

SRR o B PR SR PR S oMk R ST e i

amkaawmg through the input/output interface 5, in

order that the contents of the | og can be retrieved

for exam nation. \Wenever the volatile nenory bl ock 13

FROL A& 41 aeﬂ%c%fa%ﬁ%d?ﬁj F@ﬁ@cﬁut Qf ad %Eﬁ@& A Iﬂ;ddependent on

environnment events, the volatile nmenory block wit

thessagphet et Other mpras Hpis toiolimglthe tsamplgeratgomay éﬂ\’at\’iel 8emore
C

E@ﬁ&\%% g[%)t?ﬁ%%al]a%al éA‘§ gp%ccﬁ)ﬁ%ﬁ{s St tké BFS g%m{ hlg? éust cour%tlng the

torgems wif ethe oﬁdlvmduztlebmp eTlat ireasen ploes s¢dntreulng hthe sappleostdh is

e Sehienshpshanre SR ETREL ng 31 o 1 ogg g

device 4. The anal yzer 17 perfornms an analysis of the
contents of the histogram 15 every time a bin in the
b & thsginenPidvises PORRECRGS 2ulob Of ididergrdr opads epvirwmeatsi Gning a

Mggﬁfgrﬂeﬁ@& tﬁmsﬁ@mlﬁogr%qlaggmtﬁelw@é Qgthgnéa@ prd?ﬁpca@maﬁgof

t he contents of hi stogram 15, the anal yzer 1
ﬁreobma @BPaan éo sbarqmluellw éﬂled cVIshra Icasm Bak be gdentifipd by applymg
ey r
PSR LA LARA0 D O MI AT £ Bty e

fIrSt |n|t|ated via the input/output interface 5, the
rate of the inpulses used to trigger the | og data
preparation block 10 by the tinmer block 11, i.e. the
sanple rate, is set to the highest rate. The anal yzer
17 may | ater decide to reduce the sanple rate, for
|nstance initiated by a b|n overflom1event of the

- . N ~ = o o T 4 - . o
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and in use. Fig 2 is a graphic visualization of a
hearing aid | og hi stogram according to the exanple
wale@enewesl previously. The | og conprises threePCT/DK2007/000524
paranmeters of varying resollféti on as shown in the snal
table of fig. 2. The paraneters represent the three
different data types that may be derived fromthe
ihRFamPS] Gifalo &N (HEC Kampleh §T icusoupdendirermagng doripg pilar
REgihf epe‘?fBHSQn Stlhi%p%a? at RoRe adiafiE rp@(prﬁrev ot Lfﬁec‘ tHfest B€ sound
nor se level, and t ree different val ues of nodul ation.
Ayiremoenty thmysenat:tualtw exfpemrncesneilleomeoygd fners thegresmifinghastogréra.
| og has to account for 2*3*3 = 18 different paraneter
conbi nati ons, the occurrence of which nmay be | ogged in
H, llm'veetvelg fadreadse AHover onty éxipgrienZes aiéave diffeecnbscmd @nvirdrenents

sci ssa .have, e n din the formt
e PR RE o e sroDR e Rasfagh s L SURE parto i ieI e,
Z &ilgaiftw sns'ie @lIRvh@fever hEistp@hDEbaig 8IuRC BctNOVhse may
often the_ different possible conbjnations of

50 bidewlificdbyaprlying approiriole stitiplical gralsis toitheehistpgam. n this

LRk St RXAAPESaL th Bt RS FhdabISrat tol fin FlWe %arﬁ;?llé@gptth@ 's§und
have been greatly decreased in order to si

givirgamngni giufiaga singlagleigging ponafe th iz waren diss dm@ﬁdlm%reaf the
r \Y

THE oL bRE" oy ol b ufr BeniRf ol RL Wit GhHEE SR e

esdting kstogemof t he sound envi ronnent instances may

vary greatly from one paraneter conbination to

anot her. The conbination 1,2,3 and 1, 3,2, for

ArsivaRse of AaXigortBmOdes¢HbiNBE ShethbdtdTendhbgih@ dhita I’itqu’:kﬁﬁlon and

t he conblnatlonl 2,1 has ten occurrences Ioggﬁﬁ
fipraggacrarding tedhg jnyprtionthshopngp digr 4nl horRyEPase phgel &Oﬁ

RC&UbIE N6 e HstRR& W 4 BRRASS bl € R _PRE @ﬁe histogram and
conbi nati ons, and Iogs the results accordlg? ﬁr

adjet thyelatasauisition weeaherd denstted the savenle ratgy aegosdinglyy i n

this exanple is capable of storing up to sixteen
occurrences of each possible paraneter conbination. In
dne agorithin Ihé)sltecxgamm divided hmmerpanfs maﬁmstmm;émofporating the

?I%I % (flar 18%26 amsfl %85(: ?a | rg:are glr?t Xaé% 8C$u§81£?n 8? sound
aweomnsﬁtmgéram aat thd secendeyatt, QWofp@ratth eheMig)se106) BI70 g0 M09,

is rebased b i dj ng t he nunber of records stored in
e]é)eﬂ?gf 12 and) ﬂ%‘ 589 Eﬁ&%‘%&%}ms > Sagple e adiustmggy and
RigdglahoiR eWaSHE BEseQbskE Q1P b A pidincdas Popé dét:h?mhh@ﬁ)llb\ﬂmg
the histogramare stored in the histogram Nunbers not
di vi sible by the common factor are rounded down, thus
ﬁ'ﬂeealg&k?tﬂﬁl' At | step R, JH&e %EP:QJI(% £0Y8tanl Qo 1?5 'fkg:ated for
1,1,3 into a nunb gr of zero in the correspo

iha histegrare bEwaopi |1$¢}mg¢edrft>r a mew friugd emm.mkrent satm)le in step 102.
ne)r(r?rllfir\]vagan? \r/l% I! I’S\Sﬁn[rg ag W%lﬁ loop is Ig{tl)t%rted nazsli)ra chln n;ijrﬁcs s{egel03.
W\éremmed rxewrdournamenmantt Shﬁlph:! stregiyathe shfnp]eus tredovdzd in the

Dre oc ces t hat rti.cul ar raneter. .
RSieEraRc by Bisnaies pB b, T AnEtRoaRaft Farae it Fen104. o
%@tdlsrpﬁﬁaﬁh&gmaﬂéb sosL6deNo SRR ifah@hfsﬁ)%kb'i‘ﬂ bRNwHdrk lthe
take place. One concern about this way of | ogging

SRR Wan Y Piee ihiter L0418 fulky M thatfis ’t’?téh“s%‘ﬁ?ﬂﬂee lpagleg Feptinues, and
(HRRERLARH Yoop SOULE 85tk 01025h Q¥R o4t £ EheFHéktrHam fche
recorded sound environnments may be | ogged W th so | ong
interval s between themthat they nmay appear
arbitrarily in the resulting |og histogramdue to the
fact that the character of the sound environnent
changes faster than the log is capable of recording
it. Sound environments having a duration shorter than
the 1 ogging period may thus slip past detection and
subsequent | oggi ng even though they have sone

i mportance to the user of the hearing aid. Another
concern |s that older data |n the hlstograntkeep



solid lines) followng a bin overflow The histogram
rebasi ng conprises halving all the bin val ues,
wabkedoagpas ot her rebasi ng schenes, such as di vi BCTV®KQ607/000524
the bin values by a factor Yhree or four, may al so be
used. All even bin values are halved directly, and al
&neven bi n val ues are rounded down to the nearest eve
aII“IYee"eraHtf Higiegrampiy gderethe samnipBrt §181d ibstep A4 was &ull, the
£186@hinVifat Be£8&Ine! 8k RhE phAWF tRLIBSRhMEHa dfch 806awhere a
hrstgaégntrebasrng If the histogramrebasing is
ftafisti alygis af ﬂ’&lhﬁ’rt@@aféﬂs etied awp haonaiths, resulissofghe padysis

i, FERI0h, bR aRARRSTAa6 S Ml 5 B8 ifoblf, FESRER

wever e sa

dege¢rmtig ifienk @ftthret sorfditiome arepadsengt. af t er the hi st ogr am has
been rebased, the proportions of the bins relative to
each other are still maintained, but the relative

T ght coidigid éheckdd Bahedo-balfed Ralr@bpsifing vist,| che€ked in step
reduced, as conpared to data coIIected after rebamaglelr

K7 Srnagigueliley a histrgamh idisaies it RlE @ [eHAS PaYsoicRTs

rafgetthehtel Wiena8iftd 1€ histogtas s @l Netis rnefctegthat bRy hER @Bund
hi'story in a nore progressive nanner dependent on the

guiranBens preyatbimthe lagn&n etberewerds the squné eryiromegnts experienced

I

TLFARTRL R RN E YRS ot e LA Rl REJURGnlREuely be

thictdasadesinge mr'utmofttl'nmund' t:re/momﬁlemtrcaentsmcctrdedaia thxabibteg@ah will

frggkﬁhﬁxﬁgbased hi stogramis, at first, identical to

?im?? if £§0% avail abl e before the rebaS|ng i f

round- of f errors i ntroduced by the rebaS|ng are

|sre arde relative gnltude the r sin
" nproﬁlet tﬁng t“&f‘g?l&ﬂ‘i‘tggl JHERR ﬁ‘taFl F&FO P‘ﬁ%elggnlg a4 nagraw
ﬂ@ﬁﬁ:ﬁ? bRkserf, oRb lalg@hth19;1’1br3mc3me§3 odttihdol stdpaADB i BrdeP &St cHe MM Bther

occurrence, and the nunber of occurrences of the other

{ha carent spEBletRE As therigwes pesstithe sample ratee 1 thisols 91t fhetcgse, the
£1g§ntﬁﬁf1§§i?éh€§ oﬁtoﬁmi 5@15 '1@@ \ghcjre %@&n&g PEEist tlfh%reased and the
asi ng In certaln cases ar evariation in th

alemihmewosfo badk tmeighosiereni 3 wbqre Iaélablms @rd rebesedr ac d@srlbed
08 PR, T 0 b B e e
mrpl@date i3alny looksttpoesibie Rampla rztth,ehé mlgomt’myl lb@sfbalc}k edowgh step

.sane rate ser
Bl S AT afect e cPameL B ST Sfstepa Oa i i o
whie foraEndx0g@iphg period, only one or two bins may be
filled, and the other bins be left enpty. In the first
case, a lot of sanples of different sound environnents
W‘lé Lecb@d’ EoREE {Hbked 8k {NMBled « lvﬁﬂ%ﬁ&iﬁlle’ogzg;b NehePRId Rtep
have el apsed - before one bi ns w

bkﬂe rAf Wade. profilet inea Bistograeh gulivates ghapinkrnyiitiins lmye rreacbwl algsthto
$808ecd A Drda P bl fiSthe FRAREAS IR SnlNERATPHG 1ot of
rat e ﬁelng the Sams in bot ases. n or 0 get a
piffetent sowld dnlveomacrtaha@nbden r'egletesdumdheemgt nmnment\@rds the

experi enced user ring.t | .Qggi ng . perio

BT RnRet hal e aPest b DAGibT dn 108 S P Gub e oy

hdVRRGEENCIS BOWMRFdSedBnee MeME NdifferéRNicund @a0isetknt evEMe are

l og.. This wei ghi ng of recorded events may be carried
WdﬁinaP?QFWH@nthe hi st ogram management in a way that

is explained in nore detail in the follow ng. Wenever

a paraneter conbination bin in the histogramis full

and the histogramthus is pending a rebasing as

described earlier, tw additional operations are

performed. The first operation is to scan the

hi stogram for bins that are nore than three-quarters

full. In a digital system this nmay be done very

easily by testing the nost significant bit and

subsequently the next-nost significant bit of the bin

count of each bin. If both bits are set, that

partlcular binis nor e than three quarters fuII and

a0 . o a1 o — S
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hi stogram may be deci mated as described earlier. A
hearing aid fitter may gather useful information from

wo h@dhs®eogr am and t he stored background i nf or PET/D&R007/000524

when anal yzing a readout frbdmthe hearing aid | og. The
hi st ogram may provide i nformati on about the sound

nvi ronnment, such as the | evel and chayacter of the

a?cwﬁdﬁﬂfg*e i PRSEM B I AR histagsam dae aigodhaergnehes out
£bANALS 136 AdPBSHEPIRIBrRLh 1N PVEN Rhdre FNIRAL -areT Aased as
stored background information may provide information
aseuedicadicy and it EeR 02 iherder fof wribfor theggkidsamplei r onnent s
experienced by the user during the entire | ogging
period. The sound environnents experienced by the
Heawidagraiilel isysesenttie algerdahinybramsyepeaht deistem g1 hinpederaid check

S ni froma few weeks. t ever.al nonth endi n
SREBR' PR cor B EHAT R nePefARaSt sFRlk Me dERET e me
adﬁ_e,l tﬁ@wlgdﬁt?mv&rpme@mg% st®f 11 Dogheng thershiyipleakess pllcﬁﬁfbd, and
ile the hearing aid is turned. on, t oper.ati ona
i ECF e JORRE Pesk theoul 3EP Lol pg inky StshHS% ordey gt for the
RE@SARSlei N the hearing aid. This on-time counter is
used in conjunction with the |ogging data in order to
establish a picture of the sound environnents

X i:ng Al [

R IR Pl S sl 10 PR (A AR R B

thoovgh steprid 3 yndaintorstaphld)2 a pudat toawed for fhe oedsamplg. This is, in fact,
rf.orned. by the hearin i In the preferr .

ARG TR, HE SRR e gt Ind BBt flY fSparupre e i

thayv &t unthmgedbdul ati on | evel, and the slope of the

noi se spectrumtogether with informati on about how the

hearing aid is operated, e.g. what prograns are

WiRh&kef 8Geaddhtafiorh @eCheatifg aMObl N p&RIMHNE® by itife @Fin% @id fitter,

etc., but other paranmeters nay be recorded as well. .

the At vesocgyrEsnces thecpaspibleriaganster Longimtons,ie gidiearngHd log

HHRRG tr&@fﬁf @k tsoﬁrﬁivﬁivirg&ﬁerﬂp b &udl pEHQlc@@W ﬂf%shearing aid user

activity and perfornmance of a feedback cancellation

dyrateethe legging| reciofl) evenrtheughione or mareliob therpaeameterrmgmbinations

t.o the |im r [ le.in.

B s udnd il M G0 L R S P Con B 8 Rl 6 s

prdides itloeen henming ledd [fatef ovitiied pomiedn! tal oo fingrgindat thei Iistening

t he hearLFglﬁigllo?" tﬂ& sanple rate at which the

ROEPIG VAt e Peferi HE e | ogging is preferably

adj ust abl e. Experience has shown a sanple rate of

bet ween one and fifteen mnutes to be satisfactory

when bal ancing the desired | evel of detail of the

| ogged data agai nst consi derati ons regardi ng nmenory

econony. The sanple rate nay be set initially by the

hearing aid fitter initiating a |ogging, but nmay al so

be adjusted automatically by the hearing aid

processor, through perform ng a sinple analysis of the

data of the histogram and the background i nformation.

If a rebasing operation is pending in the histogram

and the background information indicates a |arge

spread in the histogramdata, many different sound

envi ronnents are encountered. The sanple rate may then

beneficially be increased to ensure that a particular

sound environment is |ogged before it changes

character because the sound environnment is likely to

change within a sanpling period. If, on the other

hand, a rebasing operation is pending in the histogram

and the background information indicates a snal

spread in the histogramdata, only a few different

sound environnments are encountered. The sanple rate

may then beneficially be decreased in order to

conserve nmenory because the sound environnment is

unlikely to change within a sanpling period. The

hearing aid | og thus provides the hearing aid fitter

)
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woeomubangt he exact situations in which the

under st andi ng speech in certain types of noise, but he
or she cannot descri be the character of the noi se, nor

difficulties are experiencel, perhaps due to a |ack of
a suitabl e audiol ogi cal vocabulary or a failing
EE rﬁ. The hearing aid fitter then initiates a

ggﬂ g of the sound environnments by activating the
hearing aid | og using a dedicated command in the
hearing aid fitting software, and the hearing aid user
wi I} revehearing #id SOmpripRE aaviapyidgnsdeder fpx ipeoslucipgenn input
t he heati ' : '
the hoar Ee SnEriBaid PEEHSOSRbIcElRa Rl Bkt Qb P duce
wi th a habutpeirsmgnal, anbutpitghentdueguesmopsino iccmidoutpit sgnaly snd
predoninqnt, The. fi,tt.er woul.d then takgiadvantaqﬁ of
the knodl S SEKGH2Y B 2R AHY et PS> 879 § gmory, the memory
exper i eagdfl 56dtd hSfgrdnd BOEINTS irSieseetofl iprebefined get dRGund
m ght e.gn %g%ust the hearing aid fitting in order Ho
make spERETONEEHTN HhereHy dhe raralyRiTg ﬁ@FC%S?SeghreﬁeMsSl and
adj usti pEsHR fkLWOBREY VB PAASE: thHEpRAFRIASIS of sound
settings, and other adjustable paranmeters in the
hear i nge@yiEpnMieRs.oFkfaein ths tanerdygeerethe RatpHeefrthe glagifipation of
user ' S qief gdu‘ﬁHl ¥ntY %fe?ﬁ qu]é:“ (ﬁ‘f q@&'ﬂvek nth% I'L‘?as ification and
particular sound environnments that particular hearing
ai d userncranesispe cOwtei ingrespEbfeofafhe emnath ervirsmgnt, wherein the
Gependoftrsh T SRR A2liof by tioBhb W Hybblh Lotniers
cont r ol hadfprt reepomding|te thieadetediay of av olariow everiteby rebasing all
el aborate, statistical, analysis of the contents of the
Pi ot ogr SR SRR TirgCarRee R B CoRELE Il fetor, nd
i ndi vi duakrelii 18 mehltRy h@as Gifhet B&disi60 H%Ed)fdr icB@rdl k@ the timer,
sanple rate is inportant is explained in nore detai.
in the MHIGhdiiRgiflecisondogie spPpRAsaP ¢ §BBINLKYSBY by Aeading, the
l ot of diff&igpt sound environnents during a | ogging
period, the resulting histogramhas a rather w de
statistical profile, as many of the bins appear to be
eqlial l y}feinjirl egid §c%§1nhr% (PR fid Y &%rdcfiﬁ%d fni %%F bt}{e overflow
appl yi ng ‘apptropriate atistical “ana ySis 10 the
hi st ogr detectbrhas Ihieanscfas analyzing the histogfaimcind|fott setting, in the event
i ncreasethe sample rate to i n re s | es of the
Sound eAUT PETEMECEER MG S LoSeRs SBRGIIG per i od. I n
this way, a nore detailed picture of the types of

sound environnents the user actually experiences w ||
ener ge FEEHRE A peIding iy kit bgrarActeriped fyuRaepe oyerflow
hear i ng qakdoS8 meBiN fr SaRBidoaRE BiStofrahPMdTbf feIHEN the event
sound environnents during a |ogging period, the

resul ti 82 widsthigosarm pecdile ap dncreapedramploiast at i sti cal
profile, as only a few bins are full whenever a

hi st ogram rebasi ng occurs. Such a case may al so be

i deint i f Hedritgy asippéoprduag appiompr | atkarataized tinchht the memory
analysis to.the histogram .ln.thi.s case, it is

benet i cFaPPES AaRlBsoBePy Wbk SPa i meRopehigr. the
sanpl es n@moirbeif® dduhtedntsistodd) iRAtin ehdrio@iledmsindiyl Bbck, and to
| ogging perjod. In this way, a | ess detailed @%cture

of the FSFREENEMUESEHHYtheara Hormtbn wlitfle megery Blogk ) by non-

exper i eRgRAleMhdnhorfBRERE from the resulting histogram
A flowchart of an algorithmdescribing the nethod of

managi ng data acqui sition and storage according to the
invention is shown in fig. 4. The purpose of the
algorithmis to account for the instances when a

hi stogram bin is full, rebase the histogram and adj ust
the data acquisition rate, here denoted the sanple
rate, accordingly. The algorithm my be seen as
divided into two parts. The first part, incorporating
the steps 101, 102, 103, 104, and 105, takes care of
the data acquisition of sound environnent events, and

o S o o o, . - . A NS P —

PCT/DK2007/000524
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determne if one of three conditions are present. The
first condition checked is the so-called

woOnamnesezpr of i | " case, checked in step 107. APOBDKQWW7/000524

profile in a hlstogran1|nd|%htes that only a few bins
have reached their |argest value when a bin in the

t ogr s full, Thiss indicates thal only a few

nd AUt PRRBALLEERS one ot fEpegging Haiisn e rigsriged in
t he soudt Ry dannefipfes ©xdREIde@ NiGe theall6p Imepradeny edhiracteristic
constant over time. In this case, the sanple rate may
advanta@@é@?ﬁ?‘ﬁgmd@Emkﬁgﬁﬂmngﬁnce many of the sound
environnment events recorded in the histogramw Il be
essentially the sane. If a narrow profile is absent,
t hé- al gdh¢ hémmng aidrscerdingith pne o the preegrling dainist clarastarizeshin
profile r r
St ep 108 BB oy shil ol B bt o W0 R bl rans
rate i sfdrh&tdrmmsg opossbiy e Paniiyeofr @iseblel Ibggihg profdes and

not the case, the algorith br nches out into e

109, | whBIFE™ 7 PERHERE A RIPaly oo e B SO L afpsed on the
al gori t heedaeaslopasKplofileough step 113, where all bins
are rebased as described previously, and into step 102
in order to wait for the next sanple. If, however, the
sanpl e nagRiod fd?emh&\gﬁ%t d:PcQSl%%th? 1§ae[T%ﬁnfga‘hﬁ tﬁ@@nethod

al gorithm |l oops back through s where all bins
are rebisegomsng dbe sicpe @f p@ﬁ@vnw @aryme@h dlatangtoa §?]é?}e<1 @ate,

N e

case, chethkddaring aiti,etpstmgOf ay qudaelpleo:ffl the storpdalata exceeds a
histogran1und|ca es gg E qgched g th
to thei PrAgFyELe mﬁi““é“mmﬁ‘@h“ 1k a‘h ’tlﬂe ?1 togl" Pﬁ“‘% ©
full. Thigbérnell slaties dathadccarrdnots plopolitibhaltyeby aspiedetermined
environ?ents have been.re istereg%ln the log, .in other
words, fAE"sHIhdDe wst(@?ﬁ%&aﬁ%a ewagédwav 35§ agfgition
tinme. | Barhplé $at€ 88Rd chhBe 8RIFRICarldadiRriNBhcAdIaRE AGBPIM dte
be increased, since nany different sound environnent
events ascerdiglprded in t he hi stogram I f a w de profile
is absent fromthe analyzed hi stogram the al gorithm
branches out fromstep 110 and | oops back through step
113, whdhemathodbtevsding & ¢latnak eblaragerired o thbed levat Jomerof the
and |ntg S%%@ %Oze%pd r%ﬁ&sélsmnmenlg{ %Qs next

sanpl e. T ﬁn%m'pro 19819 presen e al gorithm
branches out to step 111 in order to check whet her the
current e rate is the h ible

;a1 G FeLoH Rt ke Taire & st Br g ol PRAGHEUed
out to $dcy islikdordddiariie: o gnimee rate i s increased,

and the al gorithm|oops t hrough step 113 and into
step 102 in order to wait for the next sanple. If,
howgver it Hﬁttﬁ;ﬁ%@éo@dlhgkﬁcl%{ 238 rabRrifd ih it Wil Betting is
val ue, the algorithm S ck through step 113 and

i nt o st egect@birem adisefipredstenmingd sappple éerydst sanpl e.

This is, in fact, the third condition, i.e. the

hi stogram profile is undeterm ned, and the sanple rate

i s lthus Thefrethmt I’aacngdidg t\t%ﬂmlﬁvé'[ chametadadt inf ltltamthehfstep of
heari ng ai.d erf or,med. t he hearing

et er  afigin g FoBenmn dhe dACEores dhio ShBaY, ffigmining the
paranetenmﬁ@ﬂbhﬁ@%h@p ofilt. the hearing aid | og remain
true to the sound enV|ronnents actual |y experienced by
the hearing aid user during the | ogging period, even

t hough one or nore of the paraneter conbinations have
occurred nore tines than the I og can actually contain.
The hearing aid | og thus provides the hearing aid
fitter with a powerful tool for fine-tuning the
listening prograns available to the hearing aid
user.CLAIMS 1. A hearing aid conprising an input
transducer for producing an input signal, a hearing

ai d processor for processing the input signal to
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wherein the nenory has a tinmer decision logic for
controlling the timer, which tinmer decision logic

WO eapoOrgi28t 0 a rebasi ng event by deci di ng t he PCTMBK2007/000524

setting. 2. Hearing aid accbrding to claim1,
characterized in that the overfl ow detector has neans
for analyzi ng the histogram.and for setting, .in the
oAt b i ST SR b i ot et el he Sep of
sanpl e g@lingdthe HeaIgkdg datadn@esd4ted 1he step ¢Fl Rbhslag the data
characterized in that the overfl ow detector has neans
for anaPSBsHinSHBEPIRITAE Hhaprollsds Fespendzed ap A garrewy Profide.
event of a wide histogramprofile, an increased sanple
rate. 4. Hearing aid according to claim1,
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fromthe volatile menory block in the non volatile
menory bl ock.5. The hearing aid according to one of
the4pr eqréimghdd atddkding haragimeni zBaladiérizedain {Hae tBkRp of
sanpl es recaorded in the | og.represent characteristic
par anet dstemyping Hbe ddthdofep \itegimanrrotils, ingpraomies the gtep of
ai d accefidiifithelaQe@etaBbtidaNGarRh&Egdi Ng cl ai ns,
characterized'in that the nmeans for analyzing the data
recorded in the |l og conprises neans for determ ning
ongcano | ural it [ ' [ d
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si gnal stheaswdl eomirérmeentedreprisened | oggi ng profile. 7. A
nmet hod for aqgi d | ogg@i ng, in heari ng aj t he
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acquired data jn a histogramin allocated nmenpry in
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stored data exceeds a predeterm ned maxi num nunber
limt, and, in that case, reducing the nunber of al
the data occurrences proportionally by a predeterm ned
factor, analyzing the histogramdata, determining a
new data acqui-sition sanple rate based on the anal ysis
and altering the selected sanpling rate accordingly.

8. The nethod according to claim?7, characterized in
that at | east sonme of the acquired paraneter data
represent sound environnents. 9. The nethod accordi ng
to claim7, characterized in that the predeterm ned
factor is recorded in the |ogging device. 10. The

nmet hod according to claim7, characterized in that the
timer setting is selected froma |list of predeterm ned
sanple intervals. 11. The nethod according to claim?7,
characterized in that the step of analyzing the

hi stogram data i ncorporates the step of determ ning
the wdth of a histogramprofile.12. The net hod
according to claim7, characterized in that the step
of anal yzing the histogram data incorporates the step
of decreasing the data acquisition sanple rate if the
profile is recognized as a narrow profile. 13. The

nmet hod according to claim?7, characterized in that the
step of analyzing the histogram data incorporates the
step of increasing the data acquisition sanple rate if
the profile is recognized as a wide profile. 14. The
nmet hod according to claim 7, characterized in that the
step of determning the width of a histogramprofile

i ncorporates the step of calculating a set of
statistical parameters. 15. The nethod according to
claim?7, characterized in that the paranmeters of the
sound environment conprise at |east one slope of the
sound spectrum of said input signal data; a nodul ation
of said input signal data; and a sound pressure |evel
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