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ring maybe optionally substituted as defined herein.
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t hi azol yl, isothiazolyl, oxadiazolyl, thiadiazolyl,
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exanpl es of the invention hereinafter. "Mdul ator"
nmeans a nol ecule that interacts with a target. The
interactions include, but are not limted to, agonist,
antagonist and the |i ke, as defined herein.
Cptlonal or optlonally nmeans that the subsequently

o oy . -



salts fornmed when an acidic proton present in the
parent conpound either is replaced by a netal ion,

we2@s/06wmn7 al kal i metal ion, an al kaline earth PONMEPIN5/013732

an alum numion; or coordinates with an organic or

i norgani ¢ base. Acceptabl e organic bases include
di et hanol am ne, ethanol am ne,gz Net hyl gl ucam ne,
tri et hanol am ne, tronmetham ne, and the |ike.
Accept abl e i norgani c bases include al um num hydr oxi de,
cal ci um hydr oxi de, potassi um hydroxi de, sodi um
carbonat e and sodi um hydr oxi de. The preferred

pha rnaEeuticaIIy acceptabl e salts are the salts fornmed

fr ot Befopiabdgvapesth s pericalarly dgeirad, fcmppm@gradalae iad degradable
MethAReIHvhRRIE

tartaric acid. C n@ﬁi &tlvgiﬂggécﬁerﬁg tg CorRro(?%lpe re{elzﬁﬁ c?tcthe Active
cahmﬂahﬁmzwnmyoand magnesi um |t should be under st ood

that all references to pharmaceutically acceptable

salts include solvent addition forns (solvates) or

5cr ystelew O B pkioArY Whtﬁﬂt séteh g@\fléég%gmlgﬁ%ﬁ'vﬂth &ftlafg ﬂtgredlents

sane acid addition salt. The terns
pidQ detigfiow {iian hfﬁﬁatyveb@rltreb@f acnt/emgi'fainge &ijéayse fieneoutside the
ound..whi ch rel e n active parent
o 050y, B ST BByt SRR o TR Siewt R dhthgsal any
I s sizdali gehstagh € Propertids MR it makBhRGked Brmf:ll)‘% Rfiva
conpound of formula | are prepared by nodifying one or
o PETedieTis ?@ﬁ&ibeéﬁi@i@@%b]@@é dissolmablpen e ppsama affphysiologic

10 Lo A0s ki 'dE%ﬁH'eﬁn)n e% B&teo {:Elte \6!24) Liﬁtrglt(e%srﬁp%f?ﬁave 1¥1gredlents
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e cl eaved VI VO 0 rel ease

Pr odmufj thei mattin dieaterditpary wiksblo by kighald tectin¥hRAIRIIS. &n example of
ul fhydryl group in a conmpound of

a S
ﬂ% \é"eﬁl 4 CB’asﬁgféalgttBe BHYT 3h é%rﬁptqsmtechb)ydm eélitermvsé@ts whose
I Nrefdad@ot £o1ive _
r a'y ?y lgr %ggpﬂ;&ﬁ?ﬁetgbecter{?glfe% Jﬂéﬁg 85%{46%1'% Iy m’ lll’P and in-vivo
| n@;tpdp@gm Yy emeasweprd -¢lmi¢ad dtutlizs. Iést/e\m 16@u@1 chnlcal studies

acglate for 1an nzo %e derivatives car bamat es
JOTMAKORGP P‘ﬁ§| ‘Eﬁi%’éﬁ?g R§FYicecappareathyrad andy pyomegans of
gr ﬂltlﬂSCUp@r&iHﬁé}@ bidhSas REstérds1¥ths, wallNﬁfaé%mgg[)f MRk g}{&‘?‘ned vessel,

(e.g.. N-acetyl) N-Mannich bases, Schif
en#idA @snasTatestt.res Hogh mqnﬁrsaiiftegnmpjpsatlm iFmeEhp actual limitations

acgta enol sters etone an

e i R

| | &ehwastee aBp@idagationd 2002; 106as6mn of Prodrugs” pl -
Elesevier, BEM/York-Ckford (1985), and the Iike.
"Protective group" or protecting group means the

gr Ct Ite

e D R P el RS R e f Bl fppeti
c aanddberapautic purpputs deingor iafted t}nelatap;ﬂmtlbhﬁ?by URPfeQicatiaffg

reac e e neani ng conventjionally associ at ed
v PP iVt e GncmaRe e radis Hopiebepmesiont
t rﬂlﬁarés@&’rﬁﬁtdrq)iﬂnfn@éc\énéhoepséulﬁ@ RS REh ¥Eard R RR. L ©

bl ock reactive nitrogéen and/ or oxygen atoms preésent in
the reactants. For exanple, the terns

o R B YRy el R Bl e Polsc R o sarmmosngds which
t raneseompslgaty & }Qtﬁmm'ﬂald)délgﬁdﬂidﬁﬁ or @100&%3%% aﬁclﬂ ﬁler}httero(?ggﬁadatlon

at.om a aiqft undesirabl e reactions during synthetic
proERgPaRdIngRAIrHI APy e Measusgraantand detsttiongmgihodp for examplean
include, but are not limted to, trifiuoroacetyl, _
acet am do, benzyl (Bn), benzyl oxycarbonyl

(car bobenzyl oxy, CBZ), pnethoxybenzyl oxycarbonyl,

p- ni t robenzyl oxycar bonyl, tert-butoxycarbonyl (BQCC)

and the like. Those skilled in the art know how to
choose a group for the ease of renoval and for the
ability to withstand the follow ng reactions.

" Sol vat es"” neans sol vent addition fornms that contain
either st0|ch|onetr|c or non st0|ch|onetr|c anDunts of

~ o T . a



synptons of the disease state. (ii) inhibiting the
di sease state, i.e., arresting the devel opnent of the

waele@eacws7st ate or its clinical synptons, or (iPC)/EP2005/013732
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relieving the disease state , i.e., causing tenporary
or permanent regression of the di sease state or its
cIinlcaI synptons The terns_"treating”, "contacting"
and "reacting" when referrlnb to a chenical reaction
means adding or m xing two or nore reagents under
appropriate conditions to produce the indicated and/or
the desired product. It should be appreciated that the
reacti on which produces the indicated and/ or the

defmdge prafuRihgGhetABY, i$edntdEEKS SREH thy rdstiettd tifle AAE pénhits a
frontthe conbi nation of two reagents which were

| nearrelation betiesa, implaat efft%ﬁ@smsd herapReticoresbper the acquisition

the m xture which
ur P R AR il P URE R 1P N Gt e

and/or the deS|red product. In general t he

nopgencl ature used in this Application is based on

AUTEREATY of the imvention gej | stein Institute conputerized

Sy?ﬁ&@ofr@ khd ﬁt@s&?ﬁﬁ@ﬁtﬁdnqﬂ oRE adgdeASro$ iRt REREAS being made visible

nonencl ature. Chem cal structures shown herein were

pr mpmagd puslucigg m@ttls)daewlsucb prederably/Aay be mdewadﬂda etthe same time

i ng on a.garbon, en 0
S S ReRilTR a A melho L bAREER ARG ER HRy A0S

hyﬁtﬁmﬂes ThB @mibBURRENkOST thE PrebHR S v@RIIHIO WIE Bf a Edifrol of the
formula | as descri bed herei nabove. It should be
unersrest aéernieak pasiioniesiandmplantable medipalidgrice in situ during the
enc $568, Mkt I h r

3)”9% h; g?rév%mugrgall&a&l ng%a%lg r(# Patld?orgég‘p%#r@ﬁl%th%é %tl] V\ﬂ@y Eor the
ﬁaﬁbllbﬁlf-tm RO omtoringer! Wtﬁerabhﬂlcsefﬁb&v@fesd, h&thﬁh@ﬁﬁ:"df non-
i nvention al so enconpasses salts_of conpounds of
f oftFASHBS PF NQ-inyagikabarae detertian mythadciopexamrle baged on MRI
thereof, wherein: mis fromO to 3; pis from1l to 3;
gis 0, 1 or 2; Ar is optionally substituted aryl or
opFirtreainbse, thebstdmtioh ecbvideas as@nrotiebef moplivestde amdicat ddvices,

n i onal ond h i.S dependent | y hal o,
b isPRGin BebasAly adiveyereBeSE SAS Feed e Gigspyiably, for
ex]a?ﬁ;;@ tigiRakdndk aﬁMﬁ@ Br pztrt%lg dég‘racﬁ%le cof] QéntNﬁ’tetéRfent of the
R bRc, - %{ C(=0 or - 80 e, Wwhere
t d@rzﬁdagm) ()3 qogreﬁatatfbwnhbhe eFx(tent _d r@lme Réth@mphutlcally active

| nd%}%}e&&nt | ﬁ h§t ‘Po:fdr o%%gfgdgbjle %ug%gx)éﬁg&heéigéeasmg 1mp¥antable
I ngleReR dienddtive irferétieht e9&upid t@&'sﬂg%aﬁlbtbﬁbcm@ Egéﬁ3 adhe Bépletion

together may form =0 or =NRf whereijn i's h% rogen or
C1ofipgnalsap|the dgydceotiPags O%Ieaiﬁalcmctl@tmghsms@e Oﬁhe glgaps of the
an is: hydrogen; Cl-12-al kyl; am dinyl;
angh%gggggﬂyts Cl- 12-al kyl car bonyl ;

C1- 12- al koxycar bonyl ; antnocarbonyl C. - 12-al kyl;

gmA%gaq%(fég 1%ﬁm&g$eg&tgpwpon ?M"&%\E’OCIOBHQ] the release of active

' mng?e%lfgnﬂ fr&h A n%blanPYﬂ by ioqa&ﬁgméltect the enrichment of active

pyr ol i1 dinyl carbonyl; N cyanoam -12-

al gtedidntsp Wﬁch anqchlwgd f@)m-aal 1k1p|laq:1&a'bﬂmmydlcal device, into specific

am nosul fo -1 kyl; Cl1-12-. . .

o e A e Y, Geatng Koot Pr bl csERiany insegrific ool

ort 8. iadiaa] dnyil1 B U ket il ehtic providenibras&dfoh @ﬁcﬁﬁmpraniable
5 and R6 together with the nitrogen to which they

are attached may form an am di nyl group, a urea group,

a guanidinyl group or a 5- or 6-nenbered heteroaryl or

heterocyclyl ring that is optionally substituted and

whi ch optionally includes an additional heteroatom

selected from O N and S; orone of R5 and R6 and one of

R3 and R4 together with the atons to which they are

attached may forma 5- or 6-nmenbered ring that

optlonally |ncludes an addltlonal heteroatontselected

- Y T L o .



In certain enmbodiments of fornula I, one of R5 and R6
i s hydrogen or alkyl and the other is: alkyl;

wa@paodioepsl7 am nocar bonyl ; al kyl car bonyl ; PCT/EP2005/013732
al koxycar bonyl ; am nocar bonyl al kyl ;
am noal kyl car bonyl ; al koxycar bonyl al kyl ; i m dazol onyl ;

i m dazol yl carbonyl ; pyrrolyl carbonyl ;

pyrrolidinyl carbonyl ; N—cyan%anidinyl; al kyl sul f onyl ;

hydr oxyal kyl car bonyl ; am nosul fonyl ; hydroxyal kyl; or

al koxal kyl . I'n certain enbodi nents of fornula I, one

of R5 and R6 is hydrogen or alkyl and the other is:

hydr ogen; al kyl; am di nyl; am nocarbonyl ;

al joshear ol wh@ém&éﬁé\ftfé@fﬂéhmv@%ﬁ@ GaRteamBleak Y bi without
anm noal kyl car bonyl koxycar bonyl al kyl ; i m dazol onyl ;

i mcliye @mgrpdjgmtb’ghnge bygyeqn@ lof thezanpiehyppnt of signal producing agents in

ﬁzéﬁglﬁllg( é’ﬁ(yﬁ g@bgg%ms ggg@ egl FXJ:IE %Ipléé{laﬁﬂg ﬁ)@gllﬁ’c cell

al kp¥aMikein tes®fltdady &Abifeylnﬁﬂbﬁﬁ slgnau géhelﬂzﬁtrgr Iﬁa;bedles biare only
certai n enbodi ments of fornmula |, one of R5 and R6 is

5 hyHresimed i viRantasiesr! serapE ALY Biokygical merryms: This can
gmhﬁg %g: %%E%Plglpﬁéyf%éﬁ?nf@g g)%/%?lﬁlggllrl( g?g%l}%ﬁt":aplg Wdical device is applied

al kotxsgoasubetitnteinkydlignalskyd, and ftocm)ahgescafter metastasis or tumor

| et e iy e ShG Eou e qeghte, reedirance
hefGhRdddidte 5?&&9&1@1@1&319 BuipGHa RS 'oﬁﬂﬁl iMiplant BY Q{e.‘éhs of selective
thienyl, furanyl, pyridinyl, pyrinmdinyl, pyrrolyl,
10 pycrammpht amghmlmz &irwkamelacthroggh tamgﬁmgygr@mbsn rnakegbiem
In c é%ai gﬂ pts .of Qornula I, one of R5 and R
is“ﬁ@ IHSaEh &fﬁﬁg ST H&Pe {¥P%het er oaryl sel ected from
pyri m di nyl, benzothiazol -2-yl, and
5, 5- dlnethyl-l 4,5, 6- tetrahydropyr|n1d|nyl In
ceAise; thertsert iremmtion provigsnirehofls WREhanakeREPssipe s o impair
[
it eb e ol Qe iRlah o h T3 OBk g Bbotances
15 R5waittl ilRéhi$ egeliner orvdve déslm@ymhd fuagkenalioy. whi ch t hey are

attached form a guani di nyl group. In certain

enBoRieAsATS thE Pregehirveniion msk%sr?a/aﬁéo £ 8 GRMRBTIIG PHeapRination
ni 1 hfedicdl @it
N R R

t ogbiches adjiigtible hethniegard ¢gethetsignahgankrating prapegieatof #ched
form =NRf wherein Ris hydrogen. In certain

enbodi nents of fornula I, R3 and R together with the

20 NI tf PHLMeE Kphkti 4B 1ﬁJbﬂM01@hﬁk@§ dvanhné atempbsiflon bcombination for
certain enbodi nents of formula I, one of R5 and R6 and

onanplgntige amlqahdqve@eémmh Wnthﬁ? adpustegt with regsrdvie (&R petied of

are f. hed f m.an | z ain
BBARRE ot Heb Rl AR oobde Bt oBaf®i {1 e

nltrogen to mhlch they are attached forn1or a five- or

si x-menbered heteroaryl ring that is optionally

s uB‘sft stilliusherataedinine i vsptionfrakes2vpHehle aggmaepsition or combination

i IR &R
25 Gt iRRflan Y h{@AT RRERAL A% Rl Py FiTer T HRAATERLR and

whiatéctioneyetbods. at t ached formor a five- or

si x-nmenbered heteroaryl ring selected from pyridinyl,

pyrimdinyl, pyrrolyl, imdazolyl or pyrazolyl, each

optionally substituted. In certain enbodi nents of

formula I, R5 and R6 together with the nitrogen to

which they are attached formthey are attached form or

a five- or six-nmenbered heterocyclic ring that is

optionally substituted and which optionally includes

an additional heteroatomselected fromQO Nand S. In

certain enbodi nents of fornmula I, R5 and R6 together

with the nitrogen to which they are attached formthey

are attached formor a five- or six-nenbered

heterocycllc r|ng selected fron1pyrroI|d|nyI



pyrrolidinyl carbonyl; N-cyanoam dinyl; alkyl sul fonyl;

hydr oxyal kyl car bonyl ; am nosul f onyl ; hydroxyal kyl ;
w@bdoexedoky| ; or optionally substituted heteroarpgi/EP10n5/013732

certain enbodi ments of formula I, pis 2, gis 2, mis

Oor 1, nis 1, R3 and R4 are hydrogen, one of R5 and

R6 is hydrogen and the other is: hydrogen; alkyl;

am di nyl ; am nocar bonyl ; alk%rcarbonyl

alkoxycarbonyl; aninocarbonylalkyl

am noal kyl car bonyl ; alkoxycarbonylalkyl;

al kyl sul fonyl ; or hydroxyal kyl carbonyl. In certain

enbodi ments of formula I, pis 2, gqis 2, mis 0 or 1,

N iditionZBy,and aR‘hsﬁ"erceof‘t‘}‘xg B@RAen WAalef avRBalsBd cBeipbSition or
hydrogen and the other is alkyl. In certain

nm@blmtmnsfocafmplmtnlﬁp alqdlcabdmcez which gllows tmdetectthg range of the

d aellqgs? %%1&% gP?(u %gh}' ér{ﬁ% &) oﬁ%‘% am? %%{}L( 9{" s;1gna1 generating methods,

i n&s@a@@lﬂy ﬂl)éhé‘lbb’&ébf tlgalﬂ@’eudd:eﬂw a%hk@' Ingredients from implantable medical
tetrahydr yr|n1d|nylan1noalk% am di nyl al kyl ;
5 dayliges) or ggﬁl gemypnemfﬁé}fém@g\n Wﬁ@gﬁﬂ@ylces or the enrichment of

%igfgg atgn Q%o 4@ r&éﬁ@éﬁ Hoy lrﬁﬂﬁ#&%‘% lhdfohl devices or from
i mdmenmwmphmylemﬁmmumbes iawbmpemmbatapF tieloyganism,
pyrro Lcarbon am no

D e LSS EbisH af s asbes, pr both.
al koxycar bonyl al kyl am noal kyU N-cyanoguani di nyl al kyl j

al kyl car bonyl am noal kyl ; am nocar bonyl al kyl am noal kyl ;
10 pyArfotthQil aspdct af the rmweatwm vakegdvailabliy |c9mpf>smmm@ambmnon for

on
O BBl e RS e P RyPL MBI s TReioRg
Yéﬂ&tﬁ?ﬂﬁbﬁgﬂ ABasi Ry hnd @dtécoyiahdtdRIWHISiRIakE theQmplant-
alﬁylsul onyl al kyl am noal kyl . I n certai n_enbodi nents of
f ohsﬁ,}p hoyndapes wisiple, CH bgrejgeaserpf sjgpl (gpne_[atlwem and/or their

g uanl Ml C%Hf%h ?’%5@4%&1153' &élﬂf‘ okﬁ%js'ure] or cell types,

159 upxrefedaMy lirC the bmmeldﬂxkd(vlbmltgnsf thed anplbmtad rabddyzil device.
am noal kyl car bonyl am noal kyl ; al kyl car bonyl am noal kyl ;
am nocar bonyl al kyl am noal kyl ; or
al Kqy }'l%ftf?é?%ﬁé&%ﬂﬂ@ Inwéhtloﬂ Hlaﬁ@srztvailé’blg H@Q&bgﬁﬁ&? oxocfombmatlon
fornu , gis 2, mis 0 or 1, and
whéar emplaﬁ@blesmdr@whl dgeings whikly kqlezcspst §i gmﬂlgblyerammgemstfeld

h | | bstitu
R Shimast R @Rkt ShECuRYL R 8 HyBRLydi body.
20 aI KV preferetd RMbodinkte boeaspadtkihb s@hal‘ Mﬂaﬁng ahd

certain enmbodi ments of fornula I, is 2, is 2, mis

0 therapeutipidiagmsiie aginéy arp releaged R;bstanmélrlwswuétaeeqwldr dyglapost

or al.k I n certal odi lal, pis 2,
Prekeégbl%the agﬁnts ar uﬁi‘éﬁ or %ng@% g }{:@géﬂg hy dr ogen.

one of R5 and R6 |s hydrogen or al kyl, and the ot her

Is: wherein Rg is _ hydrogen, alkyl optlonal

subs furieeespptiethy |1n\@ptl%mak¢ﬁaawaval§a 5@95@9&1@@1 or combination for

PY{h hich
25 DY ey ofFss B SOMof o AR WAORRIGAL o, i

al kljdwsua‘ccerNﬁUsHﬁlent bﬁsatterglm of miab gdenveating podperaespuleatol adjust

b b i h hisF speRkasSond o SeteSiigRmbtion B devicgier s pemponents
t h&‘re Oddi&dtatl]S ‘or Y&t @p vHdher fRR rel@dRt s@nﬁr EenbEng ggéhtﬁﬁnd/or
yl. In certain enbodiments of formula |, pis 2, q
|s 2 mis O or 1, nis 1 or 2, and R3 and R4 together
with the nitrogen to which they are attached form =NRf
wherein Rf is hydrogen, and wherein R5 and R6 are
hydrogen. In certain enbodi nents of formula |, pis 2,
gis 2, mis Oor 1, nis lor 2, and R3 and R4
together with the nitrogen to which they are attached
form=0. In certain enbodinents of fornula I, pis 2,
qis 2, n1|s O or 1, and n |s 2 I'n certaln enbodlnents

Y L_... s - ~ o



am di nyl ; am nocar bonyl ; al kyl car bonyl ;
al koxycar bonyl ; am nocar bonyl al kyl ;

wa@eionoedeky | car bonyl ; al koxycar bonyl al kyl ; i m deezDEPWY$/013732

i m dazol yl car bonyl; pyrrolyl carbonyl;

pyrrolidinyl carbonyl; N-cyanoam dinyl; alkyl sul fonyl;
hydr oxyal kyl car bonyl ; am nosuj§ onyl; hydroxyal kyl ;

al koxal kyl ; or optionally substituted heteroaryl. In
certain enbodi ments of formula I, pis 2, gis 2, mis
Oor 1, nis 3, R3 and R4 are hydrogen, one of R5 and
R6 is hydrogen and the other is: hydrogen; al kyl ;

am g m nocar bonyl ; al kyl car bon

al K %%}plag]rlx/pctwghﬁxgq g@t@ﬁy?/%dlkgqtly tom the release from the

am I: \ I

B L B o ic8 of S BRI (o antable gretigal devices, i

entrgtmltmtmmng (tﬂplefuon withe signapgémratingGgeiits & thedewic®oPthe 1,
ro en, one of R5 and R6 is

are
hydcr 88%6 sr‘o %Eﬁfewc%nﬂ %W%)t’hiérPCtbé thishbreigh ergichmgent in

Shy doagenments lo¥ the RR4di @R oY

optional l'y substituted pyri %n&gﬁqﬁgy?%slb&ﬁg?&&i?yﬂ?t%ﬁdOﬁROth'

i n each i ndependent occurrence IS hydrogen or al kyl,
an or -NR 1 In rta
o Gl TN L SRER 1ncneien Bpirlod pravides Smeof dorghpeongrol of
n lngradatRGl dlidgfdalsle er MEI‘P}@%ra(&BFe RbdReal %@@cggﬁcdnajosed like
gﬁ or aIkyI and the other is: wherein
o, eda%t By d‘%@]e%?“éﬁatlam lepd a mﬁh@éfdraup\emsmn of their

10 eﬁm%&ﬁﬁé Sff
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f Li
£ ofTape ﬁ@r@%{sgggﬁgpﬂg %iasH 8 E@pa\é%%gtl%fily(fgp?e‘@gredwms from

hemgmnbvknscertaln enbodi nents, the conpounds of the

i nvention maybe of fornula Ha: wherein m Ar, Rl and

R2 are as defined herein. In certain enbodinents, t he

corppagher et el AVeBbh HakBBYR f &b ;

wherein m Ar. RL and Rzggﬁe a59§&%.ﬁ§5 Pgmﬁ”“ﬂWSpo“ﬂﬂe

rraPW? dsfemwitiation 0§ thef exaent obfeléase ofiha@isclihgrediant® frohi &h infPlantable
nts of any of fornul as

1 R govicerbr SR Bomen BB Tl e b i A comake
analvaﬁi&bI%Qrﬂ‘i&th&ﬁwhlch nikke® podsitle dét@l%?lgﬁtgd‘ﬁogf’gﬁ : % t of the active

| ocated at the 6- or 7- position ring
Syglggﬁifen]t ghrgchiment of mgmmcm whldiraye ofleabat froihas ilblantable

| h
oSt Bick PP p REAHB S TR o€ Piical ey 1 ai

enbodi nents of any of fornul as II Ha or Iib, mis O
d RlL is located at the 8- p03|t|on of the
t e‘%\?%ﬂr‘ﬁl HE {9 fieF @yRadiment; b thednyention enyadisithnfedlopfingenmisifation,
B!, Haor lib, nis 1. In certain enbodinents
of any of formulas Il, Ha or lib, nis 2. In certain
enbodi nents of any of fornulas Il, Ha or lib, nis

3.1n certain nbodlnentg of any of fornmulas |Il, Ha or
lib, R3 afid RIS WeNGR %“éﬁfatllnﬂ ageiy \ahnhéwﬂ@drrn@lwtcg indirectly

any of formibastebhbleldfenls ihhBn nﬁ?a
hydr ogen and the ot ﬁgfgnl sSIa % Yﬁ&? lg&%%d%lcal
enbodi ment s Ta¢aswiginent orf dqrtmlioasnctthod Ha or lib, R5 and

Formilas 11 2 RRet sl G PREaEen nom s dgarsdica

or al kyl andietie aﬂd/bleit ledst o dothpondil CQ"aHXIInplantable medical
am nocar bony| ;. al kyl carbonyl ; al koxycar bonyl ;
anrnocarbonykéW%yl anrnoalkylcarbonyl
alkoxycarbonylalkyl; I m dazol onyl ; inidazolylcarbonyl;
pyrrol yl carbonyl; pyrrolidinyl carbonyl;
Ncyanooxam di nyl ; al kyl sul fonyl; hydroxyal kyl car bonyl ;
am nosul fonyl ; hydroxyal kyl ; or al koxal kyl. In certain
enbodi nents of any of fornulas Il, Ha or |lib, one of
R5 and R6 is hydrogen or al kyl and the other is:

hydr ogen; al kyl; am di nyl; am nocarbonyl ;

al kyl car bonyl ; al koxycar bonyl ; am nocar bonyl al kyl ;
anrnoalkylcarbonyl al koxycar bonyl al kyl ; i m dazol onyl ;



In certain enbodi nents of any of forrmulas I, Ha or
lib, R3 and R4 together with the nitrogen to which
w0 bevg/oesse7 att ached form =0.1n certain enbodi nePtHFEP{005/013732
any of forrmulas Il, Ha or Hb, one of R5 and R6 and one
of R3 and R4 together with the atons to which they are
attached forman imdazolinyl;ring. I'n certain
enbodi nrents of any of fornulas Il, Ha or Iib, R5 and
R6 together with the nitrogen to mhich they are
attached formor a five- or six-nenbered heteroaryl
ring that is optionally substituted and which
optional Iy includes an additional nitrogen heteroatom
I n cert ai re-e@blsastopptherapeutieplly getivomgrsdzent, whiclHgither directly or
lt Ihgy grseagg i Eg%xteggf hnﬁfls mhe%te&?c f\‘m&ﬁ@rgl%nan a r%@l odrﬂluman
het eroaryl rioRgngel ﬁﬁile dlréd’tm’ﬂrﬁyﬁlr&tlpyéleadé& firh ﬁlii ﬁhlﬁl}&l or human
pyrrolyl, imdazolyl or pyrazolyl, each optional
subst it ut ed. orgniset frampndmplat gdigyl dgiige oF A Pombgneas of the
1, Ha or Ii er wwth the nitrogen to
> whi ch t hey alr?k(re1 ﬂagtﬁttag%ﬁrégﬁ?agrgfghﬁ% ey are attached form or
a five- or sixnenbered heterocyclic ring that is

A Rt e SRR o
C e bbb SR HREHO hﬁ)rﬁfnﬁ%‘ YeaSif ok QI gl- Qélthmg ’ﬂ%elﬁranh laPieast one

5 and R6 together with the nitrogen to which they are
at ﬂ@c&p@utwaélwmcnh@yg@at as defingd herdinbelom. dn agpreferred embodiment, the
SIX ered heter c ri selected fro
105, KEBRAGREGHRE ECETIR horboRpSPITRRTE s hisepsnyiety
az elmumheca@@ mrazmmde aftd? iG6fidetion iAMNAE hi@AA Sr &fimaNbody.
of formulas Il, Ha or I|b Ar is optionally
substi tuted phenyl In certain enbodi nents of any of
haF Exgﬁl)el:{g Rgﬁég?:%lté:tﬂekbre t n%erﬁ J%thﬁa&rw&qfn%mghorﬁ for the
I mahbfaotmré ofamplantatde hretlraalaﬁv;des cbmp@erntgau first and a second signal-
enbodi nent s of

15 heg%r}e&{pﬂ agent g%?%lc]eqq,% }ﬁablrv’rectbytlord(geﬂab?e 51gnals 1n a physical,
' nbl‘i’é?ﬁl@éﬁ%d/d?lﬁ[cﬁ@%i&éi ImeaBBALM H32RE¥ tont i REY, lwhe'r?n;/ the first

furanyl, pyridiny d pyrimdinyl, each optiona

subgnt inug mdthodninoehrickaihe secrmndchlgnmrica;ismé detagtablf sfgnalsus essentially

Il ﬁ?tO{bblb Ar is heteroaryl selected fromindolyl,

py PRI % dazol yI, pyrazolyl, and benzimi dazol yl

each optionally substltuted. In certain enbodi nents of

any of fornmulas Il, Ha or lib, Ar is heteroaryl
l\gge&r@l@jyf &@mcpm@maﬁgns}/qs mgngioned al@vgican be used in the manufacture of
@él?ﬂéﬁé@?nﬁe@iﬁ& figv%és fP}u fé]?egﬁﬁlgi c‘?‘&]%l qunpa)(]ro?zaglmeﬂ bXdy, for drug-

| - aElivyy vyl aﬁd thle IkBdfob exdnise @b@ﬁd’dtiﬂigdﬁé@bn@onéﬂﬂ of a coating
cer}aln enbodi ments of any of fornulas Il, Ha o

on@l Bf drRgce,fd 2Bt I5#Y 2PAR obHRFoRsEICREN %@t% ef thﬁn dleﬁw@ Hgelf.
at
B el B R e RS ifhn St L] A8 B Kbt

25 or d¢term;matmrsof0h©cxt&nt odtie eleage of. anlaotieeageat from a completely or

o Ptafy fegfadibiiaiolyalerro Biably mpBgddevier, adprppent

e”fh@ﬂdoﬁﬂﬂé Gevife @Mpriting 2140H AR shdnal-EencPdtirlg e%enth-cthads
1, nis 1, R3 and R4 are hydrogen, one

Sdlﬁgp@ly@g @ﬁl@ptlﬁpq@qtect@l\@mgMS mamehyswgl cherdicaland/or biological
aIkyI am di nyl ; am nocar bonyl ; al kyl car bonyl ;
alkoxycarbonyl; aninocarbonylalkyl;
am noal kyl carbonyl ; al koxycar bonyl al kyl; i m dazol onyl ;

i m dazol yl car bonyl; pyrrolyl carbonyl;

pyrrolidinyl carbonyl; N-cyanoam dinyl; alkylsul fonyl;
hydr oxyal kyl car bonyl ; am nosul f onyl ; hydroxyal kyl ;

al koxal kyl; or optionally substituted heteroaryl. In

certain enbodi nents of any of formulas |1, Ha or |ib,
n1|s 0 or 1, nis 1, R3 and R4 are hydrogen, one of R

1 NS "

20



substituted pyrimdinyl, R, RlL, Rand Rin each
i ndependent occurrence is hydrogen or alkyl, and Rmis

whyasoemwn] al kyl or -NRL1RL. In certai n enbodi PENER200$/013732

any of formulas Il, Ha or lib, mis 0 or 1, and R is:
wherein Rg, Rh, Rland R are hydrogen or alkyl. In
certain enbodi ments of any of Jormulas Il, Ha or lib,

mis O or 1, nis 1, R3 and R4 are hydrogen, one of R5

and R6 is hydrogen or alkyl, and the other is:wherein

Rd is hydrogen, alkyl, optionally substituted phenyl

or optionally substituted pyrimdinyl, R, RL, R and R

in each independent occurrence i s hydrogen or alkyl,

andM BTG, BF vgHication pgthodr esppgrallyRin, an|imagimgtagthod, and at least
enmbgdi ; . of I ). or lib, . mis O,

o o BEBb ARG ager i THe Resbiin i dxinihlghganign, and
i s Whateindendoriceadt Hadst patiallyt lekasds ey theGipedtall§iabtivagent(s)

Rh, nd. . re. hydrogen or alkyl. In certain
enbtg%Rc]Jtﬁ%rrW ‘éph @‘F S‘:a%ﬁ%ld%qng’fa&f“&ﬁg%{%(s{ln, thegresendeiof physiolegio fluids, for

501 ekamPld dtet ifdErtidn o? b (&3icdRtto R

hkth th .
nitrogen to which they are attai:h#e Qfog?rﬁﬁrrg%ﬁ&wgg&%mm the
Rf SXEThotiRcbiye agerd neleash ermbnd ®Emainel RBdaedingytis AgeRed 4 Bnal-

i 0, ' f f fornul 11, Ha l'ib,
o 1 e R RGP 5700 Sives Ve oine sipacher wi tf
t hén nistill Ggetier embohingdht, theYrene irdbhAGNE mee&%gl‘éo:%’pe}%g for the
, 1D,

certain, enbodinents of any of fornulas |1
m {9§tegmpatiqn ofthg extentofthe releaseof ai actiorbgeitfrnt s nofi-dagyidable
nis 2, and R

o aHB 0L L i 1,
109 At 1 B BBl ik
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f ocombastion, whtieh compilises BsighalOgedkraling Agdrs, @hicﬁ:ﬁea@Eg'rgghy or
are(F%dﬁo&ﬁg? one of R5 and R6 is hydrogen or al y1,
andPdirestly eqtable ﬂg@arl%whyé]cay cheraigilgind{dr biological measurement

anmoP & AAGY %‘rietlﬁ‘)'dké@pga Eﬁ’}o gﬁglylfx‘%lgmé%& P we;ll as a therapeutically

ani nocar bonyl al kyl ; “am no

al R@W@fﬁ@dﬂ?b ale"}sbd i mlﬂ_ﬂg?loblfmﬁﬂngl drg‘%rdﬁﬁ,oéirw WIRrOIAMNd extent of
py yl car bonyl ; rrolidinylcarbonyl ; _

AT e SR S T ———
amhgens with Oy e dmeﬁ%»aaivlémagiﬁ% kpxaldky! ; or optionally

supstituted heteroaryl. In cértaln enbodi nents of any
of Predirakly agicrosphesgs,@ptiphaily qumipsisthgonetals and os dRigs, Rn@Aded for

R4 4; . I : e of . nd Ris hydrogen and the

o e o ooBRFara T i b otk o B pyaseed from
al ty lecdobionylks ofah&k picy@aibeaydi. am nocar bonyl al kyl ;

am noal kyl car bonyl ; al koxycar bonyl al kyl ;

al kyl sul fonyl ; or hydroxyal kyl carbonyl. In certain

enbodi nents of any of fornulas Il, Ha or Ho, mis 0O or

1, nis 2, Rand R4 are hydrogen, one of R5 and R6 is
hy®ifaiyeh GENER AEINGMATERIALKY! . I n certain

quoggngnts oﬁﬁgnﬁhof.fornulas I, Haor lib, mis O

or T FOGIIEC VIthgae inyention the s1gglgengrfing sraterif cRBbeseiecREl from
| Snbrgahiio gBaié of i i Whi nein, KR8 is .
hyd?% engﬁglkyl,rggapbna ?@QS% @?ﬁ%ﬁ?éﬁjﬁﬁgﬁe a%*ﬁ*pa”m”y
orfi(eg alvlwr 5oibdegradablal Unger sipmdil gyheratRly matBials Bre tamd RK

[ ' nt occurrence is hydrogen or alkyl,
SRRl UGBS RSRUH Giersqrandber bipfbea) ppsurement and
enedfitationtrsetbddsasyd wfdefertapd | | ] :
or 1, nis 2, R3 and R4 are %%’3&565"&??3’%’5‘%?“&%@ g%ggﬁgg
i s hydrogen or alkyl, and the other is: wherein Rg,

Rh, Rland R are hydrogen or alkyl. In certain

enbodi nents of any of fornulas Il, Ha or lib, mis O

or 1, and nis 3. In certain enbodi nents of any of
formulas Il, Ha or lib, mis Oor 1, nis 1, and R3

and R4 are hydrogen.In certain enbodi nents of any of
formulas Il, Haor lib, pis 2, gis 2, mis O0or 1, n
is 3 R3 and R4 are hydrogen, one of R5 and R6 is
hydrogen or al kyl, and the other is: hydrogen; alkyl;
am di nyl ; am nocar bonyl ; al kyl car bonyl ;




hydr ogen, al kyl, al koxy or hydroxy; and m n, R, R3,
R4, R5 and R6 are as defined herein. In certain

wendedséssent s of the invention, the subject conpORE®05/013732

maybe of the fornmula I Hbo: wherein: s is fromO to 4;
each R7 is independently halo, alkyl, alkoxy,
hal oal kyl , heteroal kyl cyanq3 S(C» r- Ra, -C(=0-NR
bRc, -SO 2-NR bRc, -N(Rd) C(z0-R e, or -C(=0-R e,
where r is fromO to 2, Ra, Rb, Rc and Rd each
I ndependently is hydrogen or alkyl, and Re is
hydr ogen, al kyl, al koxy or hydroxy; and m n , Rl, R3,
R4, R5 and R6 are as defined herein. In certain
e misesdhadsnlt és wlmphgantfocthe pmsentnm@nsumj velodthar oingo gmed processing is
f [ i S
E’S‘Sﬁ en%l?chfs ep‘gh)r dﬁgflPStlcﬁr%&eﬁ@peuﬁﬁa}lW?‘?& hal oal kyl ,
heter oal kyl, cyano, -S(O r- Ra, -C(=0O-NR bRc, -SO
glelﬁ:: -N(R 2 C(=0-Re, or -C(=0-R e, where r is
API5at gnagingmethrds alﬁéoh?@nmleé?@wgrm@ﬂ@eds,vahw}sare based on

5 2¥%r§%§% ;(agﬁatighk%lr ex &?Sn@tlgéﬂ r)@-%gﬂg g (:f%mgr)g lr%ysl?)(z}/sed split

10

15

20

25

defmagednbibpéd such ks cmmplttan torr@gtpily 'iRntren Ghndnhi€sion tomography,
ect compounds nmaybe of the formula

| PGy TR R gh FmaEnegaaHioRmKedomogaphy. further by

I
Lg%ﬁg? Bé/sgg g%egaod_@ sﬁéﬂ as &lnégf‘@bh&?%%lgﬁﬁogg%rg @é@( IC’omputed
2 Nrmiggxaphy (FBEED), E(DSi@)m EnessumCerﬁ?puia) TBmegraphe (RET), i S

eac pendently is
y B ®aese s ontitat T Ryeened wiprescence
or bmd @Xids atkch 48 Intrav Sl FIRG: o%ﬂ abs: e
defjned herein. | nnrrg‘;ly enbog? rre%et g%gf aﬁ;gz?o@rﬁa ftroseOpy’
11 F lélorqsmce Emissien Spactrosagpy.sElectyeal Impedance Spaqtmscopy,

e I i [ I H d,
RGP B BT T

| I {E8R) Ribdio IFrdquency (RHJ andMiSroW a9 LiscrAfld Bhila$ nle@tcaked

at the 8-position of the tetralin ring system 1In

certain enbodi nents of any of formulas Ilia, IHb, Illc

or silghkl, gdhelat Memeselolel
7o o gheptink-ghils G §EhBlP TRl IR HR Ry Pintitgy ol oxides
entbodi whltdss metainyvtﬁdés noxtahobxgsitrides ametaHarbdditridle ) rmdt4id ,

n ixscsr.b.dn th_@é odlgnts of any of formulas |Ha,

| BT PIES P R des, gets) oxyearbamtridgs matal hydrides metal
erana@l»nmantrﬁetgfh a0, Hord M BH Agardid

one of R and Ral S y 0|rr%gen an%al }en%gitlhgltr% Ilnlg a &l%ewf_ld
cenetallpceapn gud mélmr@rgmomgpllm congyonmtis shoden &om waddrk I c

or R6 are dr In certain enbodi nents
ofsogmng’aﬁ?p%?s?r% 3P ?nsé ?ﬁ'ﬁmf’?ﬁ c or IHd, one of R5

and R6 is hydrogen or al kyl and the other is:

hy. drf)gen al kyl ; am di nyl; am nocar bonyl ;

al ‘Wgiensd B&fr‘@hb%% agenty ek peryally ravpmomhobs n%(mlanyclles from 0-
ama%@h@zil& Mg '&’(}des 3 h]%?ﬁ%?c ar‘g%m%l Iﬂ{e ielal (gjranzqgtaloo# dés used

i m dazol yl ¢arbony pyrroly

pngn @lsb db:e mrydlgnamcbg @ngfrhpleNaneya\m-bc]EUt @ktfl)dﬂl;]‘lg gklkey h&fdf fJ h; cobal,
r,oxya car bon m nos ony ydr oxyal ky or

R e oE B afs a@m&uﬁo&emplaromﬂwm Bhifiicasr as an

| |e|xamﬁle|'ﬂbr mhbAetic MhethltdkideR)! nl?orp 15@&?(”3&'38 ' S hydr ogen

or al and the other is: rogen am di nyl ;

aninocarbonyl alkylcarbonyl alkoxycarbonyl;

aninocarbonylalkyl; aninoalkylcarbonyl;

al koxycar bonyl al kyl ; i m dazol onyl; i1 m dazol yl carbonyl;

pyrrol yl carbonyl; pyrrolidinylcarbonyl;

N- cyanoam di nyl ; al kyl sul fonyl; hydroxyal kyl carbonyl ;

am nosul fonyl ; hydroxyal kyl ; al koxal kyl; or optionally

substituted heteroaryl. In certain enbodi nents of any

of formulas IHa, IHo, Illc or IHd, one of R5 and Ris

hydrogen and the other is: hydrogen; alkyl; am dinyl;

an1nocarbony| alkylcarbonyl; al koxycar bonyl ;



with the nitrogen to which they are attached forma
urea group. In certain enbodi nents of any of formnulas

wo baoa/oeddrb, [11c or Hd, R3 and R4 together w pPCT/EP®05/013732
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nitrogen to which they are attached form =NRf wherein
Rf is hydrogen. In certain enbodi nents of any of
formulas Ilia, Hb, Illc or Hd, R3 and R4 together
with the nitrogen to which th%y are attached form
=0.1n certain enbodi nents of any of forrmulas Ilia,
IHo, I'llc or IHd, one of R and R and one of R3 and R4
together with the atons to which they are attached
forman imdazolinyl ring. In certain enbodi nents of

ei gt b&pref@rdLtb asd ddndl condidtig nBSopaARELIEH et dnefor thié firl
the nitrogen to which they are attached formor a

f i seanicendugiogs fmisEeupdlids erpéarll}r\’, grogp Bhaprqup TI-VI -

Opge g dIuXto zggkér e%%ﬁlgle%gsvﬁgsg Mgfé (@c@l b\ﬂSé '@JT‘édﬁ:‘S SrSe,
an addi |ona rogeh hetero i ceftarn

enbdwi BeSt,tBaS@f BaiTwy, ZmS Zm$em21na“s (Edis ,AdSetHodTe,IHgS, dtgSeHd gTe or
R5 and R6 together w t he en to which the

P st e raraplqs o 1LV, eRakpdh darsraet By STy Gans,
ri GQNSGEFCGQ% R PWH, ¢haYhsb PHATAOWIR, AE6! ALY land mixtures
i m dazol yl or pyrazolyl’, each optionally substituted.

| ntheeof aerprefiatyed!i Geemasiuot, leadyndkilicon agl saleciletiraa exgrplary of
I1lc or.,lHd, RS and t oget er with th

o EHS Db ico RS TR Pas el b ahotey B R UF e e tues
a of @éﬁnc&ﬁu&bf@mﬂ@m&@tﬂaﬁbﬁ W%Eb)ﬁ | A1€ gloupgmieh@dneld Sbove are
optional ly substituted and optional ly includes
aningided.i onal het eroat om sel ected fromQ N and S. In
certain enbodi nents of any of formulas Ilia, IHb, Illc

or IHJd, R5 and R6 together with the nitrogen to which

t heya@hRraiveasdmdfdned o thwge astplek faniwednétalrtased naoparticles.
five- or sixmenbered heterocyclic ring selected fron} b
tly by

pyleBidediherpiare ja-gablerl Giorg Phelhiqndisyatiops, as detphed

:,Z?ﬁ{gr@f F'%)lﬂk]lalzéﬁvlﬁglog#t%?ﬁ%ﬁ%&c%ﬂ@@%@@t@ornghell

0 nNamfpaR&l@n«dlttRﬂhdto gebhity and Electrdréc dtcoessibiloywdioummal dfghe

ag.gg%}ih%ﬁeggg%gr c{o%g}r i(g%?éjﬂ Z}Sh,:}ﬁﬁ-{/ b#ﬁg%afi Ln I eEi %i{egvith explicitly
f rﬁép ffdrenc?. PRERA Hefe 418kémi @nﬁﬂ&tmgﬂta'ﬁ@ﬁ%ﬂcl@@'»ﬂﬁ&ﬂqﬂm a core

hydroxy, cyano or nethanesul fonyl. Tn certain
entmbl |ardearm@elutf 1e3Q sy escpﬁmakby pugfesreddfd - by nmppnto svhiich qher semi

R/ certal nts
Forchfaing HanaSarf (s enypu 8 b FRRRGYGE ber iRl are 1
1. 13 MoB6ay ek MnehibegNeN®dtt andfshélhyante progemtiintghyldebiged
IHb, Illc or HHd, mis O or 1, nis 1, and R3 and R4
ar eomigatge s deseribed ehave, leﬁﬁml@érmélr@rnteﬁgt%rnd CdTe are
fo s Oor 1, nis 1,
R é\%ggréaa# (lte}l' oa%&e%ﬁé IEI)I?rde%? L%@e Sméli R i s hydrogen or
al kyl, and the other i s: hydrogen; alkyl; am dinyl;

gmr;]ﬂg%galgg?%{)%}l kLy tL%%%ﬁ%Q%WC?rg%’gﬁﬁ%{i?@? Kalw;e absorption

| KQy¥&iRe ﬁf?rﬂﬁﬂt@ﬂ&%h thd Whela& kPR ons 'O?F%ﬂﬁlr?ﬂ/scﬁf B¢ towave
pyrrolyl carbonyl ; pyrrolrdrnylcarbon
N taylairtnoamrdlamythe padpeylydlefrotitip ;radngtdmoﬁmbtatly @rarhlgmmge :0f 60 nm

osul n roxyal kyl : al koxal kyl ; 0
oo e Lr e s o pertiok, ElaERoSnb Ninatin Bt Ay aheter of
of the Qbf@»ﬂn@ssﬂellhﬁcaﬂt}d@retﬂr@d Q6 sdt ek erfiiskidn Bf ﬁghtjquaﬂtahﬁ ranges
1, R3 and R4 are hydrogen, one of RS and R6 is

hydr ogen and the other is: hydrogen; alkyl; am dinyl;
am nocar bonyl ; al kyl car bonyl ; alkoxycarbonyl;

am nocar bonyl al kyl ; am noal kyl car bonyl ;

al koxycar bonyl al kyl ; al kyl sul fonyl; or

hydr oxyal kyl carbonyl. In certain enbodi nents of any of
formulas Ilia, IHb, IHc or HHd, mis O or 1, nis 1,
R3 and R4 are hydrogen, one of R5 and R6 is hydrogen
and the other |s aIkyI In certaln enbodlnents of any

o r - ~ o



heteroaryl. In certain enbodi nrents of any of fornulas
I[lia, IHo, Illc or IHd, mis Oor 1, nis 2, R3 and R

wae@ohy@rogen, one of R5 and R6 is hydrogen aneCT/RR2005/013732
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ot her is: hydrogen; alkyl; amdinyl; am nocarbonyl;
al kyl car bonyl ; al koxycar bonyl; am nocar bonyl al kyl ;
am noal kyl car bonyl ; al koxycar bonyl al kyl ;

al kyl sul fonyl ; or hydroxyal ky1carbonyl. In certain
enbodi ments of any of fornulas Ilia, Hb, Illc or |Hd,
mis O or 1, nis 2, R3 and R4 are hydrogen, one of RS
and R6 is hydrogen and the other is alkyl. In certain
enbodi ments of any of fornulas Ilia, IHo, Illc or |Hd,

m frémQ0ab 1@00 Al & t@ selB8 nAiRthréofanéeh pattelog@hichanet @lantPof
and R6 is hydrogen or alkyl, and the other is: wherein

delf@rmwab@@rrgt ifgrposede rastiationyhemssdyast i arrefgd pmbodiment
or thg @El'e&gﬁll!n}/o ﬁHR? a?éjhl%jre:méﬁt' g§ @:Lﬁﬂ&/ %anﬁlaut' %L%llchlﬁ‘)g and

I'n eac ependent occurrence iI's’ hydrogen or
aIkyI and Rﬂ]IS hydr ogen, al kyl or -NRllR In

SR L LTI
0 nl%anW}ﬁ?gh ﬁiré?’erﬁgﬁ %ﬁvwﬁﬁlﬁgﬁtl@ br@elﬂ@s ; foft B}@arﬁﬁl@ lé%H QHF bismuth

i s:wherein drogen or al
ce(rII)ablametih@H) wbrmmumrf(ﬂéhwaogalfem (hl), eamngarieag (IIIBibronl (lIl'l)oron

d
oriabenbilt UDoRicRTcTmy BPfonti duiepnfiGh, ) headygpiup g0,
m $aSnaPiu@d (1), of ytt&rbdum ang, imand (R4 o%ﬂmh\wmgg@a thk Mike. Based
certai n enbodi nents of any of formulas Ilia I11c¢c

or on ggpeciplly BTOQOUIEFCFISI]@HGW mgmgnigy especiplly gadyﬂmw dH tegpium

SR 1 T PP i 50 AR R

am’mmarsbl@ayﬂrdm a:kdwlls@tap&boﬁthplak bbxmaamwle radioisotopes

am nocar bon am noal kyl car bon

2l sy emc#moaﬁiw Gt B0 bragl, BF 41 G RAHA RarBoAY he like.
|

o

anmchebginigfagents pr hgaﬂlds@alakmanidast kui@rkhgnetic iaptcompalds such

T DT T e

| S("8DATA"Y, ortetr@azcy et GUBEANBAN, AP EN Il %ﬁ%cetW&l@{"D@TA") are
and R6 i S hydrogen and the ot’her i’s: hydrogen; alk

y
amisgidnQther typicabergeiiepmplexingy hgentsarg jor;example pubhshed in

a%ﬁegé?%r,%%&vnbg 9?%35@@?'932 4 aaflﬁdf Pharm. Med. Imag, Section

20 al KylcHab frmpbas gr99by «m@emahw blsaﬁtmgraglems Inmﬂfeq;“resamnvennon are

25

enbodi ment s _of

o Rang m 0S gatzning | O, 2)15:95 087 80015215 59355 4B Sk 559303,
rySssaam €12 56 07 e TRul yhiticier 3 byt s
substitt 65188,8pH.enNYI8, 104, 4385 363 dnyl 552195353t Bte(ﬁﬁd*red mostly are salts

pyri m dj .l n each |nde endent

ot e ff‘g“RHVdP‘EF%%‘Hd%EYOHP Ryjih the AgMiAPE bR S?B%}éﬁ}he

al fxsithn mé‘ﬂﬁ% l\Ffth thk RtoRfE hahnBers 'f@%' BENt 5 f any of

formulas I1i I'Hb, THc or THd, pis 2, gis 2, mis O

or 1, nis 3 R3 and R4 are hydrogen, one of R5 and R6
d{&ﬁg%n fgrg?,c? 'cllrlé ?éﬁ@&n%%ﬁet%?p%&ﬁlk%?alk%lﬁc‘gnﬁahggr g%(?mﬁgmds which

C Oftp @xdifiSlc ARYdestribedeh (GRira® HPEh st énts DE 198108 033, DE 197 29

specifcally of formula IVa: wherein m n, s, Ri, R5

R6 and R7 are as defined herein. The subject conpounds

may, in certain enbodi nents, be nore specifcally of

formula I'Vb: whereinm n, s, RL, R5, R6 and R7 are

as defined herein. In many enbodi nents of either of

formula I'va or formula I'Vb, mis O or 1. In certain

enbodi ments of either of forrmula IvVa or formula |Vb,

Rl is halo. In certain enbodi nents of either of

fornula IVa or formula IVb mis O or 1 and Rl IS

e o, " ~ o= . Y M e



In certain enbodi nents of either of fornmula |Va or

formula 1'Vb, one of R5 and R6 is hydrogen and the
wo@tdwen6ic3? hydrogen; al kyl; am di nyl; am nocarpongP2005/013732

al kyl car bonyl ; al koxycar bonyl ; am nocar bonyl al kyl ;

am noal kyl car bonyl ; al koxycar.bonyl al kyl ;

al kyl sul fonyl ; or hydroxyal kyl carbonyl. In certain

enbodi nents of either of forhula IVa or formula | Vb,

one of R5 and R6 is hydrogen and the other is

het eroaryl selected from benzothi azolyl, indolyl,

thienyl, furanyl, pyridinyl, pyrindinyl, pyrrolyl,

pyrazol yl and im dazolyl, each optionally substituted.

| N0 Ce4ridain 'W Oz oTe N iashichf in abctditéﬂncef\mﬂﬂhmﬂv&ndlc\faare rincorporated

formula I'Vh, one of R and R6 is hydrogen and
ot PRIFIO] &Y fﬁé@ré%‘aﬁugihergam@mac PFY@HPWP‘?YgF%ﬁtWan substances of the

be ANk 2 yl, and
é%%P , 4, 5 6-tetrahydropyrimdinyl. In certain
e nRGEFmiﬁﬂb GKIIé? tvl’imrelnﬁ{% Prreprasentéaa perfliionoaiklybghovp with 4 to

5 RS% (ggaggg*? rlltt80 e]ta%ﬁ alsﬁaa %g?}r gglln.g!ﬂgngﬁﬁyé rff”\é\’{fg hgcli]ro%)ﬂi?g g?oru% The
e TH9 L ireét vnli NGl -595,- %@ﬁﬁ’& & strd@htVUr brR1chEd SarbMPehain with

R5 and R6 together with 't nitro en to which they are
at ulatpr%bca&bmmtamgmnfmamble sglps@@pe witheae pamere -OH, -COO0<->, -

e nments o r. of for 0 or I
SO HRE® Fadn Py ope 8N AP b s G S B icQ- -
at canred- NM@L aS0h£aP@QL-ONH-, lIﬂRC‘gi‘éliIﬁ in &ybafg bEtdmaintk
either of fornula IVa or formula I Vb, R5 and R6
10 ¢ opjeetaanesiybarentde stﬁMSrf@géEl tooCulkyheionpy Which ageip sameqntain
fo ter,
| il ale bh B o BRrdite DL S AL R Kol I LB <> o
I n8Oydgsudn addi ti onal nitrogen heteroatom|In certain
enbodi ments of either of forrmula IvVa or formula |Vb,
R5 and R6 together with the nitrogen to which they are
at PRCRRAHHT A Rup &G 4i1%Gean BE sAlkted RORES SEnd6E &@&%yﬂlde one or a
ring selected”frompyridinyl, pyrimdinyl, pyrrolyl
15 i npldeatioy 9f -COHOpYr @zO0y->- -gaups, eptqadwmb'hqacsdkmnmml@dlc acid, a
In certain er odi neni.s .of .either, of fornula |Va.or .
£ oPREHEC P P ZaHan ol BT PRI SR g 2 26
if)ﬁmlﬁéa%ﬁr@d@hata&acbqﬁat&ﬂwa&ﬁiﬁamaﬁlelo@taﬁq%hﬁapcnwammyhc
I ve- or six-menbered heterocyclic ring that is

0 pllqul)rﬂaI anyinedipelypthyteaerlzend swifiréhaagtangmanpgolysibylgeredycol

oy B Sl 15 B PBOE RLRLAS,LIAT lp 1

20 f ORydibayl |g\vﬁups R3p oA or FPlutadigedNsslysthylbnd ii@ccrllchﬁml aavihgat least

whi ch they are attached formthey are attached form or

a ?‘YQ/%WC‘HrunstFW}FFéﬁBéle‘eEP h%hﬂ?l&?cwa@hwpﬁ gredemapstgd by an -OH or

fr r

o g Ok Shlar ARl Ay colticARPRE Hblished German patent
enDadioest &S 1 ofexpliditie rinafrpdratedunta thedaventiohdrymafeaenceb,

one of R5 and R6 and one of R3 and R4 together with

the atons to which they are attached form an

25 I ”It@@ﬁ Bt PféYérréfdl iASpedidl eﬁ%aﬁh&tmgbﬁ%hsm;gnem bR i@fthe

formula 1Va or formula IVb, s is fromO to 2 and R7 is
hafosm ofinksfal coatplexey withaihgideyrnines, esnsiplly ey dessribed in

me fo r 0 t fr el f

f oﬁl%%%é%lnerp/ro?eﬁlgs %n% A]%blﬂ:afe&g 981“‘?2 g'n f}ﬁleaéd A B.P.
hai_ever,| VCHER. awhereifitae @k ampies toohertidnhee oab(1fQ7n0l a | Va

or formula IVb, mis Oor 1, and nis | . In certain

enbodi nents of either of formula IVa or fornula |Vb, m
is Oor 1, nis 1, one of R5 and R6 is hydrogen or

al kyl, and the other is: hydrogen; alkyl; amdinyl;

am nocar bonyl ; al kyl carbonyl ; al koxycar bonyl ;

am nocar bonyl al kyl ; am noal kyl car bonyl ;

al koxycar bonyl al kyl ; i m dazol onyl; im dazolyl carbonyl;
pyrrol yl carbonyl; pyrrolidinylcarbonyl;

N- cyanoam di nyl ; al kyl sul fonyl; hydroxyal kyl car bonyl ;



am nosul fonyl ; hydroxyal kyl ; al koxal kyl; or optionally

substituted heteroaryl. In certain enbodi nents of
werdbme9eof fornula IVa or formula Vb, mis O BPCT/LP2005/013732

is 2, one of R5 and R6 is hydrogen and the other is:

hydr ogen; al kyl; am dinyl; am nocarbonyl;

al kyl car bonyl ; alkoxycarbonyl an1nocarbony|a|ky|

am noal kyl car bonyl ; alkoxycarhonylalkyl

al kyl sul fonyl; or hydroxyalkylcarbonyl. In certain

enbodi nents of either of formula IVa or formula |Vb, m

is Oor 1, nis 2, one of R5 and R6 is hydrogen and

the other is alkyl.In certain enbodi nents of either of

f or'fifAcXaynaec ) Ge-phthalogyanine, ogtal k4., @rtetigoxquadecgl)Gdne

of Rty | k d t other is

R S e Bty Pl oSS vl 7. 10-

phéetydoxeundepyl)Mnaihthalcybsine,t o @deritydd LS 0042 R810Rhd herewith
h i ndependent occurrence is hydrogen or

R anq.R

aIﬁ??fmghgnﬁﬁffgmﬁydrogen al kyl or -NRhR In certain
5enbodinents of either of formula IVa or formula Vb, m

is Oor 1, nis 2, one of R5 and R6 is hydrogen or

al #igan fg}ﬁ]@{ertuq@mﬁ:ned tol slectremesuperRihrarifagne Rl aogomagictic or

h n I n.certain_enbodi nents of either of
f Z?%S%% %‘C %%“4 SERTIPLNG NS PLexgmple amongyyagnetis nptals, alloys

| N aseeprtfeied Smnad feRNES]iIQf ga%hﬁehﬁr{)n qudﬁ: %Meﬁtek \@ gdalt- Jickel- or
formul a | Vh, is 2, Qgis 2, mis §
of MRBLEefETiles, W@ﬁm@mgoageaﬂs laye prem1y kféecmtdj e5pe|cBa:11y particles

h
o o B BSOS S SPBS B, i s
anPntoAJ4I§9J7da,rIbSnpht 4,87K0%Y, qlaw@@s//b@édoyds,wélmsctﬁsomnx b70,183,

imd onyl rrol yl carbonyl ;
pyFt g&?dd)y (hlf?l%é &rdHHh WO% %I’Y’d&?‘h e @37131‘101@3’ kydogpdrhted ply reference,
hy dipanalsky!l car bonyl ; an1nosu|fony| hydr oxyal kyl ;
al koxal kyl ; or optionally substi t ut ed heteroaryl. In
certain enbodi ments of either of fornula | Va or
fo la | Vb s 2, is.2, mis Oor 1, nis 3, one
15 o PRI, maggeriP paryripiendiis, didiheaneic of fieer psampgneriometal oxide
aI &ybtalsay gl fﬂl)/z{méi&‘s RBP4 ﬁﬁﬂylbﬁ)
alkoxycarbo%yl, am nocar bonyl a ?ahgﬁhﬁﬁiﬂggﬁkauypmﬁmmdas
sebdakle I@&r%9¢w¢ ageaitsk Sxijatde bxctay baidkglban be selected from iron

I d | k I t
ansgéé’éé oL gesg i R4 i My iy prp B atiedloignay
i SprBduchg proﬁertlﬁk hn?d Whieh hive EspkSialdy bi%@@mﬁz;tld@p%ggm%of are
ydr gen, or alky and the other 1s: wherein S

20 g%z}dabgf Mﬂs y Bmfergﬁqlaqrp yryg@ﬂglqaggmte df {hinegrplip having diameters
Opstrﬁﬂféf“ Ha}f §G‘ Qﬁ%}strrdﬁlf TRy érg})tgls r(% Rg/ 8‘?88@%2{ SPV%?Q& or non-

in each epen ent occurre

ar@vﬂnnulswhtjadmzcgc&noleaﬂktwpe@és ardRIEn od AN {I@1 the metal-based signal
nts of elther of formula IVa or formula IVb, p

i sgeﬁerage agepls dsgrabegd abpve, 1y js 3, one of R5 and R6 is
hydrogen or alkyl, and the other is: wherein Rg, R,

Rland R are hydrogen or alkyl. In certain enbodi nents

25 ofFuﬁ‘@pmfzcdlte c@ntamug maramaghetsand gadolinsurh Softadinglnandpdlticles are

S aodi pents R1 and R7
a?gl%gtrgg?% §° 05“ ggFaltfﬁ‘ Bréfe(ré?ﬁ}ﬁ Og%dﬁ‘?tw}ﬁ@%& ®#8-f or nul a
| PGdW$0036r 1, nis 1, s is 0 or 1, one of R5 and R6
i s hydrogen, and the other is alkyl, preferably
met hyl. In such enbodinents RL and R7 are preferably
hal o. In certain enbodinents of formula IVa mis 0 or
1, nis 1, sis 0 or 1, one of R5 and R6 is hydrogen,
and the other is amdinyl. In such enbodi nents R1 and
R7 are preferably halo.In certain enbodi nents of
formulalvVa mis Oor 1, nis 1, sis 0 or 1, one of R
and R6 is hydrogen, and the other is am nocarbonyl. In
such enbodi nents RL and R7 are preferably halo. In
certain enbodi nents of formula IVa mis O or 1, nis
1, sis 0 or 1, one of R and RB |s hydrogen and the
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(descri bed bel ow) associated with each conmpound.

Mel ting points in many instances are shown for
wa@e0e690Nndi ng addition salts as indicated i n AEbER2025/013732

TABLE | Tricyclic heterocycles, their manufacture and

use as pharnmaceutical agents 4 The present invention

relates to novel tricycles, tpga process for their

manuf act ure, pharmaceutical conpositions containing

them and their manufacture as well as the use of these

conmpounds as pharmaceutically active agents.

Background of the invention Protein kinases regul ate

many.di fferent sigpaling processes by addi ng phosphate

grziﬁggig i rrﬁ&(tfti B‘inﬁgﬂf( r(ﬁﬁ%g@rgamc;? sigepf the oﬂag_mgimignal producing

6 mRhAISUlREL ¥ [ : ni ne ki nases . .

phosphqrgﬂl ate pr (Lﬂ ei nsrdgﬁ{ot%gin{ﬁ{:%g6?“%?8?'5‘/“65 PrOgPitige and it is

or especedliy preferred ittt 6w magetis sighaigrbducaParEclkd ASE: size from 2

fam.ly _includes ers that control cell growth,

i g}fn}a# 6°n,f “B}’fff‘gﬁ’g%fﬂraﬁyoﬁ?m §eAE0 Bpl B sinsAparAmeENatic signal
Scornpréd@eingoipent|ctf 88 8hd¥eh 8 khisifle cg{x :tHJeI C@éwggf)étggc'éaﬁed SPIOs

synthesis, and regulation of the ¢
AurSHPST RITAmSgRCtigiwnpXidas) With efpagield sigd labgee @1ain$@ nm or from the

Ki Liev to play a key role in the _
pr gt e|i no%ﬁgfsjg ?g‘%@{ b %ﬂﬁg%ﬁf Earfi%agneén'c arogoxides) with peticle sizes
t hemabephed 5@nmof essential mtotic events. The Aurora

kinase famly is made up of three key nenbers: Aurora
A, B and C (also known as Aurora-2, Aurora- 1 and

10 AU k@ j - ra-1 and Aurora-2 gre ,
donveoR e RRE e Bitling o R R Sl sad gnerating agents

patfient e gnahippeteadohedpd filtatricoNs digi@ed BR RaBHR 1819 Bt

EP5§ g§§650§( F?{ _@Lér ora A there is increasing

evPTERERO PRhATO P8 15708, Whishetre ficorroraiad by esferengrulios durther

gepeférfedatREleét /8 rd hn s highly .

exgr essed in a ng?‘gfra]?(ti%/rr‘%gl §ﬁudﬁlghﬂ$tgn%r% ¢ Plef(?sngg‘,aleﬁf?aly

pr PiediTiEdcse Billseanalspediese whichanchpoiséearbbniamsters Habinka®, 70, 76, 78,

begp @hgmGtor}% Aur Qra overexpression leads to

genéti ¢ instabiir 5 8ha Sbgnawﬁ‘f"i‘?"i’ absuch specesora de gathered

si froinf Ewzepdanipathe 858 20 HA 2BKHR! f Ll

fiprobl aglfas gﬁd nouse NI FBTSRcegPﬁ%ﬁtlgﬁgﬁl?%fed S?%rrlg?reference,

A- Fyriies fsitatdullawenes P8 enddhedrabeasbomsarbomarm painichey dethdrb@rary

éB‘%‘%%S‘%%Sfeﬂgi@?%@%n?%dagfa'}s%ﬁ?s”éA%caGﬂQﬁwl%?@%r?Fy'.neé‘e% or
Scéndofin®fallp fORG NS 20 p 3 BOMarI N & Avhi :
Cel | . Bi ol.() 2 I[(.grclm) 130 %’gﬁ? Fi./evF}e’.“fH\%Ir e’é@@?@hiﬁ‘ém

20 ceqarthippygh as cefiumppgedymiwgn ssamaringy; ewepium, gadolinfiiro atiboum,

of dypfoRfuth 6Y ﬂcﬁmﬂﬁﬁcﬁqg&t}%}. i%a%%ge n?éjcgzllfyl pggfegrpg to yse carbon

aggressive clinical behavior (
Nefortedamialtic nagipartibes(sREID2Y catiFaés. TB2 9oidd6f nanomorphous carbon

amplLi.ficatipen.of i | ocus. correl ates with poor
pr 8‘}‘1%551?%10# g‘?“tﬁ‘fé{q é‘ﬁ?@?ﬂ%’ fIRCHE Gan he greferied thselagitfrom other

C anaemhofphd @ éarbohspeci st L.egy, 147(1995) ..
905- 911§ﬂ.h For these reasons n@t%t}lgesbggé%gee% ¥Ih% OZ‘%& F @?’lemem
25 A 1oAdrhesetersd tnseleshfulichnt spedias foam aen-epdietieaiay peetiidhedral

bej [ lved.| hr opmso regation and mtotic
chatksorit RB Broe e Pty sodkfecs gvpues. as droelossd iatU. .
ARatna6 £60,248\s whichtisinasipetded Kerdlh k10 By Sefefiieer di ngl y,
the specific inhibition of Aurora ki hase by sel ective
inhibitors is recognized to stop uncontrolled
proliferation, re-establish mtotic checkpoint contro
and | ead to apoptosis of tunor cells. In a xenograft
nodel , an Aurora inhibitor therefore slows tunor
growm h and induces regression (Harrington, E A, et
al ., Nat. Med. 10 (2004) 262-267). Low nol ecul ar

wei ght inhibitors for protein kinases are w dely known
in the state of the art. For Aurora inhibition such
inhibitors are based on i.e. quinazoline derivatives
as claimed in the foll owi ng patents and patent
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Rl is hydrogen; alkyl, alkenyl, alkynyl, wherein said
al kyl, alkenyl or alkynyl is optionally substituted

wo@e®en6963EVeEr al tines by hal ogen, hydroxy, al KBXYEP2005/013732

am no, al kyl am no, dial kyl am no, cycl oal kyl,

het erocycl yl, di al kyl phosphi noyl, al koxyal koxy,

al kyl -O-C(O -, cyano, alkylsul fanyl al kyl sul fi nyI

al kyl sul fonyl, (alkyl)3Si- O9H2N-C(S) HO C( O) -

H2N- C(O -, al kyl -S( O 2-NH or phenyl - S(O) 2-NH-;

aryl al kyl, wherein the aryl is a nono- or bicyclic
aromatic ring with 6 to 10 ring carbon atons and

wherein the aryl is optionally substituted one or

S eMedepthint dniBRAidyntE &l QORR of SYCANY [1 lg’éﬁé}atn?g’f&géﬂts of different

hydr ox (CrC 4)alkyL (Cr C4)al hal ogenated (CrC

4) seRMications|asyelp@pesd, depetting kb ke Qﬁmraqi REpP&THIes ohihc; wanted signal
he I, I i 1

bi e$1 a?l(l}:lg g?aé%yaatl Pgoﬂélﬁll:?g The {lgqs'ﬁ]Elto%&glﬂgxgeﬂt??&ngéﬂ%ﬁllgEan have
comsiae 650.0pnt © 14)00@1&1&&)0&&1@5‘51 BEhmcab o000 Infrd egeotdntpreferred from
fromN, Oor S and the remaining ring ato beln% )
ca?Bén 1% Brsn t&ﬁ&%@ﬁ’@f’ﬁh@c‘ﬁ%tahg%séﬂ HARSPAres £3p O REiged as a

ndl h
SUBRkdd: ;ﬁ%ﬁ,@faa)%nq;olaeo\f%f@hn Eg‘_as%hm& %)d?éﬂeré?&r;snﬁlsﬁ%'[bns or

RQerﬁJQIG))onNI-Na(nGpIarﬁ):hs areRﬁsﬂl)smhgidiabbc)basai dothyir liree syfasg yo

| kyl b titut
orte e s Robeld b Rty o aMRise Mafifieg non-
al kRN 8y Aecafi 8f Ir&SHoBR: ligah&d) Yor é)@fhp’ﬂ: With D&Y BhBsphine, or

the phenyl "is optionall substituted one three tines

10 bybeh@qvetyeﬂy ml Enamp s oacmvabtnt hgande g, th(otfaiwj agidgygmino

15

a:(t&(élldls(oxyﬁ,/ a01 Egﬁnl gfﬁ}b;( Qr/clld gsrterh 01?]% r%lﬁfjures thereof,

hefog eganlk oleic admﬁa@}eymlm cycl ic ar ormtl cring wwth 5
to 10 ring atons, which contains up to 4 heteroatons
sel ected independently fromN, Oor S and the
' ted i
008 % B 08 6P AR S g cpcpeyte i
S alind:eﬂésk(yﬂ liposorapd wih #id use i bmphlphilxed:ompendzrms toln mw be

g?ﬂ”@?&%b ¢ %on%ivmﬁr%% X%ﬁ(@%‘;‘( Xy’iﬁﬁ@%@msal : ?ﬂﬁ‘gﬁ”‘y%a

| SqigRElePPRD hih 18406 bin, B &&a@]@ﬁ‘r&rﬁ@%@ 2bd) HBS efXciRBY BEEEred from
cyano, nitro, am no, hydroxy, (CrCtal koxy, hal ogenat ed

( ChQ GQSairkyThsz tbgmn@[lle@ﬂlpc(smnﬁs )sakatd)wt commlttmg to a specific

or VDS, AheRda SISt R 5T WS o T RRrR S gl B

20 WhinglecglanivaighSofuBe hmﬂaahme%raﬁa&lw@ggregatlon number. In aqueous

25

sel ect edi ndependently from N, O or S and the renmining
r i $PGUtENG e Useioh ravghasier @bmhedramlﬁnnhlhg sstageesgisi espesially

or r

el QL RORDE Ry b S SRSl B0

t hﬁpdsaﬁlbgﬂn@llem"ﬁm hyﬁrdpholblb @\iclatiofahé andetids Rereby contains in a
cycl oal kyl ring and, R7 i nd&pendent ly repre

nt
hyRfFEEea eB‘fboﬂlélP%éﬁ‘Ulﬁﬂ@lql‘é/ of pydreghepic H%ﬂua@@ﬁefe@@wtween 1
ni a n [

ér{dozco(o %@p@&lau{gf@f%@b%%%%&éﬁg afﬁd &9&'&9 %éﬂ:ﬂrsd Btivelen 1 and

cy3) aabidpg K-the Hestired setyiog pf th¥-micellcksrte. al kyl -
wherein the al kyl groups are optionally subst i t ut ed
one or several times by hal ogen; aryl-X-, wherein the
aryl is optionally substituted one or several tines by
hal ogen, cyano, nitro, am no, hydroxy, (Q Cralkyl, (Cr
4) al koxy, hal ogenated (Q Ctral kyl hal ogenated (Q C
4) al koxy or al kyl sul fonyl; arylal kyl-X-, wherein the
aryl is optionally substituted one or several tines by
hal ogen, cyano, nitro, am no, hydroxy, (Cl- C t)alkyl,
(Q GCal koxy, hal ogenated (Q Ctral kyl or hal ogenat ed



(Cl1l-C )al koxy; heteroaryl-X-, wherein the heteroaryl

is a nono- or bicyclic aromatic ring with 5 to 10 ring
w@t@a®eoemhi ch contains up to 4 heteroatons sel BCL/EP2005/013732

i ndependently fromN, Oor S and the remaining ring

atons being carbon atons, and wherein the heteroaryl

is optionally substltuted one or several tines by

al kyl ; orheteroaryl al kyl - X-;2@herein the heteroaryl is

a nono- or bicyclic ar omat i ¢ ring wth 5 to 10 ring

atons, which contains up to 4 heteroatons sel ected

i ndependently fromN, Oor S and the remaining ring

atons being carbon atons; R6 is hydrogen, hal ogen,

cy ph&Bi HifBist Vé#éx@?f of h Jirfo@frbgn foufls or residues or silicon-

AT Irop At G R L P o o bep iy o B o e

3) captadping, r;ﬁmo@r R)yamp{e iob’élﬂcéfrath@ 9@11961 F)(Iihermoktlylthey can
PRt B araed PRt R Ry S BBt R g potymers,

wher @érfl liphs crpYibsphdlipidk bﬂ&ﬂfﬁﬂ)r)%e%UB]ﬁE)iﬂahbJﬁsi‘lﬁ’er@d'fee@émally glyceryl
several tinmes by halo cyano, nitro, amno
5 hy@ﬁtmyuch(a@p@owhﬁg}dyl eg@eianyl%ﬁ, pbesphatidyl sheling eapolyglycohdes

Frnitiim e e
s ujtmdyd:)tcﬂ,ﬁpfedtadmﬁylaietlgdm&baﬂné&é @Eglleﬂwédgabgme?e ,ppdyethylene,
ﬂ;p{;&éa@{&@r?q @01& ﬁ%%’nisy R ?P&%@@%a%an t Céﬁﬁ%b)@é ilic
heﬁ(ﬁ eRTa¥d 215 sel¥AE, eésBe&glEy ﬂ%ﬁe%reeg()}ysty‘réle@ulmgﬁ%@ rpoly—N-

bicyclic aromatic ri'ng w ri ng atons
10 coaikalwnsrlpwlduroumhaﬂeiesmméﬂmnsh)scﬂb'b@acadl porhmendeds,lpply—N-

aYIBQSfJ\?Iny%ﬁ‘E‘ ey er et e R e diats ST EngherBrtmigpe
?lel:élt H&l?ﬁf Eﬂ@n@éxﬂ@\@ﬂ}%hcd}ﬂaﬂ@& 1% aghie¥é, deRirane, starches,

roary X-, wherein the heteroaryl i S a nono-
or ce&lud;qseJ am,ylaseo Ay lopeeting gr mlvﬁhsleﬂ@glyeoqurrpglmfw&@e imine of any
Ecileesgg{i; ﬁq etc]uﬁi‘? f“%%%%tt %e%gﬂcﬁ}lge é? BleQ 1ﬁes(fe$1i%% lgs nproaerty Further,
15 at fifEuRe bﬂ@ydlap}hﬂbﬁb @ﬂ@dﬁophﬂld ;iolyths ,can b &idﬂ)dr)such h}@d spolymer
-S(O 2NH -NHS?.)n -N(al k
Q(qg)lposmogg(e@}) @(f@ihﬂspgqlal_e@(t@fim{lg}t t%xp })gly,mqrssarg used as

acceﬂ)'?gaawyg qoiﬁﬁ'ﬁrsfvgg lrLrhiédrBQ?dr ic ;gl%og@dréf hilic }E)olymers or

t harsy desirehimindnres figone af:ctan\hetsyleais:d ps 2t,8F nr kuuhahbck copolymers
i nhibitors. Many di seases are associ ated wi th abnor nal
cel lular responses triggered by protein kinase

20 Meghd@f s‘?gla?\é%ﬂérﬁtmg-r hese éﬂlb%?sﬁfaﬁe%l ih %béﬂé@ c@#h@'réﬂ%‘ﬁ@e
di seases, inflammatory di seases, neurol ogi cal and

neﬁm@@r@ém@i athiledingers(graps) are atiodhed ataryoﬂeevqkmﬂltmn preferably

dlsease r sthna hei,ner.

nof iRer bk eaory San BBt Ay A FRi9d. RaBRHAGSge- o

S URigri 18 fHacéthte@lrb@s! tol wihioR dingidesitedcder@tgoindhgtcdemidaldy covalent or

protein kinase inhibitors that are effective as

t heemapiglant ohgemeleculen ar casppnsiiions cat%bwnﬁg%wdmu tg the prior
25 ”Xx‘?rﬁérQ’bhH;b ﬁgfﬁlbﬁglcﬂf méi%?l}{Yeéﬁkhkk })Yotélﬁs t‘?&e@ Jrﬂi‘%'a&ds

n Itors,

ki nase | speci a ora Ak

I npolippdpoidss, lipoprotadys, gbeoahﬂn(gljlx&nessm RNA drl%emlar bio
treat ment of di seases ngdi ated by said kinase. Aurora
A TRIFCHE Pr(?rPr?IJ@ °YPGCREY1 cycle arrest in the &
phase of the cell cycle and exerts an
antiproliferative effect in tunor cell lines. This

i ndicates that Aurora A inhibitors may be useful in
the treatnment of i.e. hyperproliferative di seases such
as cancer and in particular colorectal, breast, |ung,
prostate, pancreatic, gastric, bladder, ovarian,

nmel anonma, neurobl astonma, cervical, kidney or rena
cancers, |eukem as or |ynphomas. Treatnent of

acut e- nyel ogenous | eukem a (AM., acute |ynphocytic
Ieuken1a (ALL) and gastr0|ntest|nal stronal tunor
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butenyl, 3-butenyl, 2-ethyl-I-butenyl,
3-net hyl - 2-but enyl, 1-pentenyl, 2-pentenyl,

w@2@entwnyl , 4-pentenyl, 4-nethyl-3-pentenyl, PCT/EP2005/013732
1- hexenyl, 2-hexenyl, 3-hexenyl, 4- hexenyl and
5- hexenyl, preferably allyl and 3-butenyl. The term
"al kynyl" as used herein neans an unsatur at ed
strai ght-chain or branched a@*phatic hydr ocar bon group
contai ning one triple bond and having 2 to 6,
preferably 2 to 4 carbon atons. Exanples of such
"al kynyl group" are ethynyl, 1- propynyl, 2-propynyl,
1-butynyl, 2-butynyl, 3-butynyl, 1-pentynyl,
2- RegkPher ﬁefea@mcygaréox s@nﬂeg%hwauhg aéenkbeﬁwrﬁhbn metal-based
2- hexynyl , 3-hexynyl, 4-hexynyl and 5-hexynyl. The
t esignal ZERGRYITE 28eNi5s o chamRlE oM RS LreNp of kyaY eontigptagpnts, which
wh
P ehidr A inis SRS S TS BB Pagefliing i Mded st of 3
V\harequ rarrtnlite2,a|-6<-yilodicﬁoedﬁflc a€id, ZﬂS-d&i@et&ﬁnddFa G-efiodobenzoic acid,
“di al kyl. am no" as used. herein neans an alkgs%ﬁN-

5 gr odP-Thedoet A-dinrapigngR)idorbengrip aridd-48etukasREO-STHE S m
" di h
(T B oA B T R PLITAD S fesylmethyLamino)-
ab2yes-trifddwbergoie dcad Iéydtcswrmdm{lm 6-trsiode-od((etheilcarrrmzmd) methyl)-

| k t he. al
o Disoerigic e Reh SRt AR sedigdRa) Eﬁﬁwﬁ%
an(@étkylkaﬁﬁl%yl)eﬂesag 1]\1\16@;;m1hdlaﬂﬂ@%ai kYdcetatnidled uneghidsn-N

above.” The term "al kyl sul fonyl" as used herei n means

10 anmatHWBO@(@)lazmcgmduﬁramgneiOrﬂ ﬂﬁetrleﬂd@yfﬂ -R-hyderyetb)as

abov e ter n -
o SRyl R RS- R AP HofRh R FButancic
al kyidl, wefa-@- ﬁﬁﬁl@rﬂ;h altﬁmyplg:mgl)mp}ﬁxammpespanntd aefke 3-ethyl-3-
2 nethox ethoxy ethoxy et hox 1- ethoxy et hoxy
hdraeyy- Tpé@wesemc Sxi/d Hﬁfébﬂawlmﬂwkmmo

g4t6h§114)d ﬁe r?Jl pr rd}goi%la% (s Gl | Ser. 9.‘{”2'3@*7‘?!%3) zlallgha -ethyl-

stitute ever tines by hal ogen

15 pr &, 4 6abiodoSu@sdxot upgldolhxynﬁlb-phenyh)eproﬁmmh@é Afx(3- (acetyl

pePPTGR e T ol SHET A Vel s e g6
2, g’ll@dob%ﬁiéﬂl)uﬁfp@l%ﬁﬂoﬁé’ta Qﬁl’hf)ﬂ)ﬂéﬁﬁ&ﬁ& 5‘@13)/3 lt[hﬁallniﬁﬁeZ 4,6-

especially“trifluoromethyl and trifl uoronethoxy.
t efrifoddphbugpnsneld2-alckyplipropaoisadd ef(@iaminedriss-an aI kyl

roup,as defi above_whi ch. i s. subst,i
0 e RPaheRImARS) MRS E AR RIS st Pl PP Bige-3-metnyl
20 Chhrﬁfﬂo%hexﬁ&]&ﬁﬁﬁcﬂhi ¥xd-burandio §c1dEj<Q’%)lye&s[arleethanedlyloxy (1-oxo0-
di fluoronmethyl, trifluoroneth

I
t r 2A rqg]@ﬁ{@@w})ymnoﬂyesriﬂbﬁﬂr@q)ngpnzoa%@pl{i r€e7,|1§) M @-tetraoxahexadecane-
g;&&ﬁ‘&}l%ls&ﬁ ! %flbﬁgi 2%‘?& ﬁég%oaﬁﬂ?de e§(g1 aQQB%qgl%In%ﬁi -bis[2,4,6-
defrllﬁkﬁjg34ﬁﬁr‘/}& anﬂma)hlet}@l-isemtd zIbcuﬂ]eSI SO(’apldmlldlﬁﬁme)badQ 4,6-triiodo-
tines al o rerera uori ne, orin
esteIEPfaM vorhtgeﬁmwgam@x%ﬁpﬁ%lga%yledlawhB&S?%gﬁawo &
tr f , f . -1,12-
R L
t r dcﬁdeamtadmi)dhwxyo] iFfix4 teetrnoddaogbpl-isashthaeniid ao;lct)h%S 5"-

e b R e 3 2R RER b DR B0 Phvarony

br QRLAIR daRthHRSeRYIBEA¥ndraiinbRecaNd, Lhii ol A6xo-TEB )t Bfridline
halogen 2% jgﬁdyln théJgﬂilnltlons of R4 and ES{)ﬁy

nmeans fluorine, chlorine or bromne, preferably
fluorine and chlorine and especially fluorine. The
term "cycl oal kyl " means a nonocyclic saturated
hydrocarbon ring wwith 3 to 7, preferably 3 to 6, ring
atons. Exanpl es of such saturated carbocyclic groups
are cycl opropyl, cyclobutyl, cyclopentyl, cycl ohexyl
and cycl oheptyl, preferably cyclopropyl. The
cycloalkyl r|ng mhlch |s forned by R2 and R3 together

o o . o T



remai ning ring atons being carbon atons. Exanpl es of
such heteroaryl groups are e.g. pyridyl, thienyl,
whensiedednzol yl , pyrimdyl, thiazolyl, tetrazobPgl/EP2005/013732
qui nol yl, pyridazinyl, pyrazinyl, oxazolyl,
qui nazol i nyl, indolyl, benzothiophenyl, benzofuranyl
and the like, preferably pyri dyl, thlenyl
benzi m dazol yl, pyrim dyl, t?ﬁazolyl tetrazolyl,
qui nol yl or pyridazinyl, and espeC|aIIy pyridyl. In
one preferred enbodi nent of the invention the
heteroaryl in the heteroaryl al kyl group as defined in
Rl is selected frompyridyl, thiazolyl, tetrazolyl,

t hj@my heidpPy, ﬂldﬁhﬂﬁ‘&-a dijdsL 1 ﬂ@ﬁiy‘l‘-ml-oxoal‘é pﬁ}'ﬁﬂﬁi@dl@hﬂbbﬂxyhc acid, 5-
fron1pyr|dyl, hlazolyl or tetrazolyl. I'n one

pr BderZ-exp- e diyndine aottic deed, jand dh2-bydrexwethdl- 24 Salriyedo-5-
py{’zf’%gﬂg%?{)?m]\g hy ac&%gg% j-ﬁgmeﬁu cr l(r)%%%bgﬁ? 'ﬁ}mo acetamldo]

pr gbgtith&amedeedi Iaﬁ@ rthe like édpecibiy prefdrend, adweelhed ahaabyic X-ray
in the heteroaryl al kyl qroup as defined in R5 and
Uf

5 sc%aétagéatsmﬁ?ﬁfﬁmw IR G RIRHRMPYNA Je Sk ENAIM- y“ssoc Sci.
fr I d
TR b Sy BB R PSRN 09 iy
R62229356) @St Emten&trz;mqogmu dyth. Bhamhi(@feptheandGespag) 304: 1 834

melReSk T b Ry e g Rl EM P Pheets [ B Riogn. us

OnB,fits bS5 war@@eﬁa@ﬁms SR, eRLACRE:r. bY: z@m@w(b) SA-A-
group. Exanples of arylal'kyl groups are benzy

10 2- @&{@h@/ll%?shsal Racmolphkrﬁﬁﬂyﬁi%y,lBrlwsh&rﬂtQJH(SES@fi?zlyRec g Chim. 87:

t et (i CHBSL Bt G el € Ppe RS e 28R ! 2 Ghap matem

deM(mez AOWEEd. St 2809 1001 M8, Fhf’mtmie SBN o.ls O%ruamn}s M&d. Chem.
glaced by an heteroaryl %rou

of
0941 §9@l Ryaheign.dinsechalde @&,(h%ﬂ) ,ﬁrﬁyq44166 British Patent
y e p I
Lﬁ{@ﬁ? ut eg g%tg&gzr’ﬁsléﬁlded r zlgjles P-Epe%t ti %%ge‘%ﬁrﬁ@e 2§4 932 -
15 I nPeneRat. (fyplahps@I7RY (B9310)$tuntillll' SdPalélﬁ 41;@1)5$l|&8 Theﬂéﬁclosures
preferably one to three tinmes. |f the (or ary

palr‘%te%herﬁ RES AXPYiFIElY KPLogPERsh b ertrﬁ@edrétﬂt% ﬂvsrﬁgonof R1,

R5 or R6 is substituted one or several tinmes it is

substituted preferably one to three, and nore

pr Exanplbs yf appicahle howidnin¥say Eénttdseadeetsen eeqoydanCemith the

het er oar art of.  het . al int

deF e P e dgds Gt i LA R dopeidghes disclosed in
20 SeBE[&-'8353593$0He§(01| & dnelsbd {m@mrﬂgswhbyolms @ikclb¥¥in EP-

and nore preferably one tinme. The co ounds of formul a

| Aa31346§4 igfledimobastdigalesad in Eﬁtﬁeﬁ@?%ld anol atig BhA-108638,

vari e nerl for

colnabt R B T P iy 4 ob Ol p 04 RoRlg -
obg 48557 Vieghide in D‘EGRIZ466685FQfgu@hﬁEIB hein BBe\- smamazmneeprol as
part_of the tricyclic rlnaxw%sten1of formul a |

exinskEP-An2438d » oagatehastER-Ar 2 46PLoRH df aiaRE-A- 2909439 iosarcol
25 beLsolwﬂ@wA@m% SI@@egashﬁwA& 3¢d1 glefagmsmsﬁ%%zose

spectronetr ers to positive
at iowsihlessi discbosed SUER- A- 63\9@&&! umlamnd éVOBW@O’i.’e?r and AJEH lKe. The

refers to ne tlve at nos iC essure.ioniz
oHEeeRs8 PLSTHOAS OTHE R Ly s piouianir eehbe v agpion
ionization node and the term"ESI-" refers to negative
el ectrospray ionization node. An enbodi nent of the

i nvention are the conpounds of fornula I, wherein Rl

i s hydrogen; al kyl, alkenyl, alkynyl, wherein said

al kyl, al kenyl or alkynyl is optionally substituted
one or several tinmes by hal ogen, hydroxy, al koxy,

am no, al kylam no di al kyl am no, cycl oal kyl,

het er ocycl yl or dial kyl phosphi noyl ; arylal kyl, wherein
the aryl is optionally substituted one or severa

tlnes by halogen cyano, nltro an1no hydroxy,

~ ~NN T o o o o, 7~ 7~ AN _1 1 1 o



R6 i s hydrogen, hal ogen, cyano, nitro, am no, hydroxy,
sul fonic acid, carboxylic acid, alkyl, alkyl-

wob@s®e69871 he al kyl groups are optionally substPC/ERIH05/013732
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one or several tinmes by hal ogen; aryl-X-, wherein the

aryl is optionally substituted one or several tinmes by

hal ogen, cyano, nitro, am no, hydroxy, (Q C 4)alkyl,

(Cr 4)al koxy, hal ogenat ed (Zﬁ C4) al kyl or halogenated

(Cl1- G al koxy; arylal kyl -X-, wherein the aryl is

optionally substituted one or several tines by

hal ogen, cyano, nitro, am no, hydroxy, (Cl- 4)al kyl,

(Q Cral koxy, hal ogenated (CrC 4)al kyl or hal ogenat ed

( G SeeadntiymeRE 1th§§§f}%&§ﬂ)‘/ Ere}%rred"ib 8E18EthgbME based on nanoparticle
heteroaryl is optionally substituted one or severa

ti ﬂgsal tegnehtinyg agentsi whichldfter rehgasg #ayd dissues apd, cells@@)mmprated or

C?ré) Ré‘%ﬁ?yp}ntﬁﬂ%ﬂag %él ﬁ’éﬁal K eg%s?ng?or hé'\i&qm 2: Ee%;a }ong

phakideseuihe &l thy oa@Rpt.abl e salts thereof. Another
enbodi nent of the 1 nvention are the conpounds of

f orSwgh aarrwlewﬁ@ﬁ@leﬁr&dulgaap%alq%grr@c)éwt frapoY pter-insoluble agents, in
ORI DA 2870 B OPROUAGE G, i
t hPHiSvBmhormmedy (ﬂlgoh&r Or)pqﬂgtmdSOmﬁatéd) aroylex ylestewhavieg the

St RvP R R LA SR thefebedins) Bitags & hosy-O-oxohexy-3,
S U%ﬁg (tayétg]dan%g) 9y @ﬁv@(fo@lenida@g% VNG aa%amiau%pesyer of

koxy, al’kyl am no di al Kyl am no, cycl oal kyl
hedlatrrm;pcﬁcw ima ﬁduhailnkgdlpdtto@ mh»wkwylestemmmxtb etytbeilmesnt any
of the invention.are e.c rmul a.l .
B RIS R IR B SRR TeT PRI 1B PAPRF(AC, which can be
WNRICEIpOrate By dde¥dpha@dsk RMbtresfondinl Mﬂé’chod FoioRisii9BRtloYed in
substituted one or several tines hal ogen, hydrox

2l REXGB3866 lnd aaents parfomis o belKlgPiasiarrodisQgwHidatiauplications

he . | yk; gl
Do PR 2L, SRR SO 9 g B s Ak o
COWRRHUNES eRPlidiNy Mebiotatedbereféranddlin iaSconyahico gaih; thalrghtion.
or alkenyl Anot her enbodi nent of the invention are

t h Espssithy advantageorssrrppicplaryrangpartides maigh e Bygeled with signal
grépﬂgaér?]%lg%g?gé‘% ?ucg)r%%_r’a %e%e&uﬁg g@én?s S%Ejmlch accumulate in

5 HitdrydluBar (shades aokhzal mBlegyinjerstitial aki well hyéxtisitiaichygadmants

H-|n1?azo[4 5-/|indol - 6- one;

2- (Fﬂ%qndazol 3-yl)-5,7,7-trinethyl -5, 7-di hydr o- 3Hi m

dazo[ 4, 5-/]i ndol - 6-one; 2-(

| H 1 ndazol -3-yl)-7, 7-di met hyl - 5- propyl -5, 7-di hydr o- 3H

i nS@azlcgepqraEng ]agqnmd@n -beGelspied moreover from the group of the anionic or

; oc(,aélﬁ_n}c pdész 8? ilSélO z}lrﬁa(g‘f %%hgatbm (g éd? ’Ubyand e’x?ahg 193’0'

2[ gfcgfpb]m@?uéﬁalre\grwlaspzmzlmmeﬁm larebantorli: Npidis 0k 3 Phodphatedy] acid,
0 I Ao -
2- phasphiig slyegoland their fastyacid esiess, @pséml%ﬁﬁ -of phosphpidid o-

3H,

o G e i crh s o) sleliina B, phosphatioy serne,
H- pidsghatiafydlinbsitdliand dient-attp aad eftont bmdlodapbloplhmhatldyﬂ ethylene
the i nven n.are the conpounds of for rein
R18ky&0 h'g‘fdﬁs b@@hpldama g acidy DT amdaﬁ&ﬁcg%loglc sioricad,
Suﬁﬁblé‘lc%@’l’@fpﬁhmgmb %.Cltiollh SRREE sulfolipids and sulfatides, free fatty acids,
2- (I H1'ndazol -3-yl )-8, 8-dimethyl-1,5,7, 8-tetrahydro-i m
i dazo[ 4, 5-”] qui nol i n-6- one. Another enbodlnent of the
i nvention are the conpounds of forrmula I, wherein Rl
is alkyl, wherein said alkyl is substituted one or
several tinmes by hal ogen, hydroxy, al koxy, am no,
al kyl am no di al kyl am no, cycl oal kyl, heterocyclyl or
di al kyl phosphi noyl; and A is a single bond. Such

conpounds are for exanple
2 (IH—IndazoI 3 yI) 7, dlnethyl 5 (3 nDrpholln 4-yl -p



[4,5-/1 indol-6-one. Another enbodi nent of the
i nvention are the conpounds of fornula I, wherein R
wa@eybabdeyt , wherein the aryl is optionally subBtT/EP10e8013732
one or several tinmes by hal ogen, cyano, nitro, am no,
hydroxy, (Cl-C4)alkyl, (G -C 4)al ko: xy, hal ogenat ed
(Cl-4)al kyl or hal ogenated (Cl- C4)al koxy; and Ais a
si ngl e bond. Anot her enbodi t of the invention are
t he conpounds of forrmula I, wherein RL is
heteroaryl al kyl, wherein the heteroaryl is optionally
substituted one or several tines by al kyl or hal ogen;
and A is a single bond. An enbodi nent of the invention
ar Both Rt FdEPMANHSatOfatddomdLthélr hegavib€lly @hargB¥ deriRutiveR) and the like.
R7 represent hydrogen; and A is a single bond. Another
estmqmmspwal yHealogenatad. ip paricalar Huoupigshyneric §pids are
a1 BHe TAEREDRL Dol ity SR o ok o R inPbarth metals
Opbd:r@Hnah"I (Besudst)) rhalgr&dluﬁﬂ(és/lgwﬁbe)[ eatlaiunt (mzby strontium
hal ogen, hydr ox al kox | k
5 KRS TN ROPAEYE (SR ORI RIUY: TBF Afuminium (Al<+3>),
di S 0 <SR, <42 >
hygirlggllgﬁb}g e ) %/imgﬁgllm ngﬁe bor% ?ﬁggﬁofﬁ erg qu;ne‘%g Ftr)re n2t and
of Phred>i hmetmnsmomnetatsﬁﬂ(ectmmmu 1{8s<+8f> drok Fat-d4> 1), vanadium

B e R 3 S oS e = A G0, RRhERE s >

of atd Pk Py L Nt FeEe2 Hhad Feapnudebaf (ddmmﬂ @nd Co<+3>), nickel
wherein R iS hydrogen; al kyl or al kenyl, R6

10 antNiRF2 r>eqm|dé§1éﬁ6> hy@pp@dﬁu<a% ). &incs(Za<s2n @,I ZerCB@ww (Zr<t+4>),

Anot h

o TP BRI R B bt AOLFRL A EE F SAERA AR 2>,

I Singlitls (Iinkwseyl taxﬁ@t@r(vxsemf ahd Wm Wysth@ho@®s+2> , Os<+3 > und
am no, al kyl am no di al kyl am no

hyd | Kk
Ci@r Ja‘i;kil I?rldlgét (@‘Fd‘éyc |Ir>ﬂ+3€ru1‘dﬁ I5F44n hrssphy ,(Jégf&phor bismuth

= 3 T LR IR, Sy
15 co ga&mmsn (d<enu Eapdc;auwpeesfemm Ritioas wleatalopim (Giret2si

the ar optjiaqnally s uted one or _.sever

{1 ReShyh IMBELH B e ATt Fo-rd ARG ess G like manganese

(Q¥malkyy or %a@oh@u)r?ddﬁk43> yhal ogenated (Q Ctal kyl or

hal ogenated {Cl- C )al koxy; R4, R5, R6 and R7

represent hydrogen; and Ais a S|ngle bond. Anot her

enmpodi nent. of th ventlon t.h unds

£ o AUPE bic e @55 <P retbp BBt PFAFRITIGHE, Bloprigyicnotine
20 hetgyery- yJetHyfﬁpHé@;SHa‘ﬁﬂ?|chM1r§:L3ihﬂttlhélﬂfa&§1 abidesks, dP\wat ak-

times by al ogen; R4, R5, R6 and RY repr esent

hyme&géqmmamumpr@aae ﬁln@dérlﬁéfndmmﬁawmom aad it fathy acid

th r [
X b YEPLE Bt FRMRAL AT 0 3By by BBL BN N.
t helrhahﬁam'rrmmm ehlbhde C@@EMM}; difirtHemimord s@mthetlmbarcelhmhplds
Xis -NH, -Nal kyl)- or - si ngl e bond
enbRsf AR fer e&@mﬁ)iﬁentheléw%lﬁn%&lép 8%@%%8}%@1 fipdRRYHAHRONIUM
of ,

25 \mléltrogfﬁ%é %ﬁ?gélﬁﬂgﬁﬁg%&ﬁnf&%?@ggﬂg l}fcgflﬁf'dk @udh as. for example

Ngbr;ghos\i(lm Gy11) sulfatldesg-glycAsmnm@rllpe}sbdwmm Lmki cﬂlh@sterol esters

|nven are the co ound o ornula | erein Rl
| o aptr g 1SS PRETHRE cthofbnie, 1 2 ARBlER ey Biveerol
or 13QtipalAdyFre isgcony3E1vedr6l, DQDE palNie ?fhﬁf—?)%l]&ﬁﬁi)j'lgﬁfﬁéropfl-
the invention are the conpounds of formula I, wherein
Xis -S(O2NH or -NHS(O 2-. Another enbodi nent of
the invention are the conpounds of formula I, wherein
Xis -S(O2NH or -NHS(O 2-; and Ais a single bond.



Anot her enbodi nent of the invention are the conpounds
of formula |, wherein Rl is hydrogen; alkyl or

wa@bkdoengde7X is -S(O 2NH or -NHS(O) 2- ; and A i BCHEP2005/013732

singl e bond. Anot her enbodi nent of the invention are

t he compounds of formula I, wherein X is -NHC(O -,

-N(al kyl ) (O -, -C(ONH or -0 N(al kyl)-. Another
enbodi ment of the invention are the conpounds of
formula I, wherein Xis -NHC(O-, -N(alkyl)C(O) -,
-C(ONH or -C(ON(al kyl)-; and Ais a single bond.

Anot her enbodi nent of the invention are the conpounds

of formula I, wherein RL is hydrogen; alkyl or

al KEndecyix2-palmipgytglgerophopghatiiyl eigmnolamine Bfdyalkritopk

) %@M%tgﬁ‘! %Ib%tnzﬂigfdxo‘}eh ‘i’lreaﬂt?olrlrlll%&e?hg&gv%%fg]%gigg%fﬁpids. Such

enbodi nént 0 nventl on areé
f orcomipauihds halve bedrndiRFosed ekpediatigen U. A08r3m[938Radid MBS porated

of .t he .{ nvent ,on are the conmpounds of fornula I,
wh &P EHIERST  TETESMPogen: and A is a single bond.

s5Anot her enbodi nent of the invention are the conpounds

of formula I, wherein Rl is hydrogen; alkyl or

al Raply lipidrere fgrthyd_romg suitablered cAmipsnentsoMggieal generating liposomes,

bond.. Anot her,, enrbqdi mept of . the invention are the
co%%fge%w Pl & PR sGlsitpEiPRonRE e yigasbin U.S. 2004197392
Anahd afcogyvened h@bin Rplidig | nvention are the conpounds

of formula I, wherein R6 is hydrogen; and Ais a

singl e bond. Another enbodi nent of the invention are

1oth

. . a | erein RL is hydyrogen;
al %?&gﬁﬂgpﬁgzﬁgrthg 1§%§‘}”ﬂg, ?%na\rﬁ%a?eé@tg}g ag’g‘ﬂgtc[a]% Ia{so %e selected from
entiedirogndf thé ss-ballddnuedibbblaro? thitfotaPBBRYRschontain stable

foarrul al, wherein RL is hydrogen; alkyl or alkenyl;

R6 1SBETRNHP BGRISPensions M ¢ Hqwd spmigr subistande. Gesos fodre chosen are
enpR ARt Oof; i t QR 8 e conpounds of . .

f or mul a P lri/vllf%lgrrogi@nﬁ C%(sﬁ?tot%gqeo[dg(ﬁ?g%ny(gnno, ?en$als?sol,c1)keahrﬁhﬁgl: argon,
hyenoryor ksypitéroror suléiciantairand Auyrinatedagises e @llfeylexafluoride,

wher ei-n the al.kyl group is optjionally substituted one
15 o SeRlkii Bl on SraRertn e restaar doamn oramad Slenium

a BdéxagLeridy) 8 halbpfalarsi ' ' j.on ar
the conpounds %f R o{réﬁusflgxqglg?&\%\h@r?ﬂe)f lﬂfa&% Ia?gi"gﬁ\{@%lll&e: fikfer short
whihad hydrpearbgnsylike gtiangss spacéicafly notiznkyethates piophiieg utane or

0 sev | L s b al ogen; i s hydrogen; andA
P Bl e R bRl DI R pUGRe Voo ToRGEARS. 610

aralkériee liko BMGLENE Spropente Oprapadiere or'MARINE] & IR dI i
aryl - X->wherei n the ar Ira]ﬁ's optional I'y saubst]?%nﬁfqelge g%e(teylene

20 ororduoryms) Ferthes stheis syal aydimethyjether, canbe copsidaredar; be chosen, or
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h , gl K hal ogenat eq . )
hg%‘ggﬁ,a%r(ggeﬁ (%_l}ﬁé g)eréét%o éﬁf?&%gmﬁ@%@c@%&d’\g r?’r any, ges/h{efl guixtures
siafgheativondEspeniatih erefardiaaé hEbgeratedReuoRMABA hPftoddrBon gases
the co oundls1 of .{]or mula |, wherein R5 is
ar%‘F‘éF‘%ﬁ"WS’, loggdafluqramethane, chlored;flugromsthane.y

s uheiblodifRr&R&N i ' Y, no,
nitro, am no, ﬁy%{ g@%{&?@f—)% al o&g’ncg?%égﬁgﬁ%reor%%fﬁ%el X-,
wisgtasppentdfohestimneadighloiotetafiuometiahy, chldistifluttoethyline,

R8RSR i Bl S

t krampleutsostkarded gdlldrboycABagES) p%ub%aﬂ%ﬁ%?&%&ﬂ&inated
i s hal o%’%géﬂéz} ano, nitro, am no, hydroxy, onic

acdfiyne y Rrefsated agsrenailiigns oftfranddodechuabpentane or
group is optionally substituted one or several tines
by hal ogen; and



A is a single bond. Another enbodi ment of the
i nvention are the conpounds of fornula I, wherein R5
w0 s00hpesopen; R6 i s al kyl - X-, wherein the al kyl PQI/BPI995/013732
are optionally substituted one or several tinmes by
hal ogen; and A is a single bond. Another enbodi nent of
the invention are the conpounds of fornmula I, wherein
R5 is hydrogen; R6 is aryl-7@§'mherein the aryl is
optionally substituted one or several tines by
hal ogen, cyano, nitro, am no, hydroxy, (Q Cralkyl,
(CrC 4)al koxy, hal ogenated (CrCral kyl or hal ogenat ed
(Cl- C4)al koxy; and A is a single bond. Another
engQdfni®abut@he tdsok IR risiila! & difRoeaiPWDUS-98/05819 and
formula I, wherein R5 is hydrogen; R6 is arylalkyl-X-,
whespdiciilytineorppiptedihsreyyith by agfesgnedibst i t ut ed one or
several tines by hal ogen, cyano, nitro, am no,
hydroxy, (Cl- C4)al kyl, (G -C4)al koxy, hal ogenat ed
( CrrcZadabs iyl such alicrgbutstilechré Sl €ctel), athtcxate encapsulated in compounds
heteroaryl - X-, wherein the heteroaryl is optionally
5 subting e SHUEH® or several tines by alkyl; and Ais a
si pakezbond. Anot her enbodi ment of the invention are
t he_conpounds of formula I, wherein Rl is hydrogen,
aIR&DQZa@MenyI, wherein said alkyl is optionally
su §§gkuted one or several times by hydroxy, al koxy,
am™na6, ~di al kyl am no, cycl oal kyl, heterocyclyl,

di bHeydiR ROSIPNIIAPHses AdRX N @lrdshepic @blipd sefecfddPom straight chain

cyano, al kyl sul fanyl, al kyl sul finyl, aIkyIsquonYI,
10 (atlkylepassplkg) etheus Ndiod thiolepherscatby! displfidegpoyyfluoroalkylenes and
al kyl #S(0).2-NE-_ 0 henyl - S(Q 2- NH.. : I I
b AP oNEY KMo 7 B U o W O Bt SO+
W §0,6>M<10 FORY> Bat-bQ PRk onpl<and, WiRYLi+d or Ag yatik or S
optionally substituted_ one or several_ tines by _
al Ripsuytedongidinenaide p gy Yarignig grounyiad dinally Kaepissayonlipier
I S, f: 0L | | G Al i ing with 5 to 10 ring
at \gﬁgm&ﬁsgﬁé %@%ﬁ%ﬁlﬁ%%&g ﬂ?ég&gldﬁgs{' er oat ons sel ected
15 i ndependently fromN, Oor S and the remaining ring

gtS_ %ﬁ@g&g 1(1%%{1 g);)lﬂ ga?stsiglgs nﬁgrﬁogp rr_%cﬁa: | i&[a C§Zf(%o_f %qggg I)ug{ ¢an be
Ny HE-0%Y sel kA0 Ym bRRBAYLENY syfthéid porl]%ﬂ&rs Qk Bolﬁﬁ%ﬁjm@'vﬁﬂéh

is optionally substituted one to three times
hychropryseanoringdri wiraers 0o oligdnesry br ¢tk Xerpolynagrde eraastages of the

S PR eSB! 0 BB o Py S hencimine,
20 Whabinic 4JhE BBl e, ¥ihyl fral®Pmethy@hetbacylaltel g- aromati ¢
ring wth 5 to 10 ring atons, which contains up to 4

hebetrontethigmsbpeylac(HEMpdaeiericiagids glyaelig actl.or S and

the remmini . ; ! i > 7
GO BAL GBI B0 RO RS s,
pheydtbx faltylabr vhate, sitdxaie dimetillsilétng) athylevd@dids, _thylede glycol,
heteroaryl is_a npno- or hicyclic aromatic ring wth 5
t ohydsoxyag/mebasrylaihN-substwcs aseyl gpride Nesyhstigiieht ons
Se » , ) . 1q_
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3; aarylogitfilepstyrbne, RbaramostiRiene gpresebtniydyrege sodiRB i s

hydr ogen, . hal ogen, ¢yano, nitro, anjno, .carboxylic

e trepaafte Pt SRR sl Rl i e
CYgrhRRkthylmethacrilglee? atdcioyfox ytaeiyl afmomiey dildtideNgnd
al kyl group is optionally substituted one or severa

ti mes by hal ogen; aryl-X-, wherein the aryl is a nono-
or bicyclic aromatic ring with 6 to 10 ring carbon
atons and wherein the aryl is optionally



substituted one or several tines by hal ogen, nitro,
(Q CzCQal kyl, (Q Cral koxy, hal ogenated (Q Glal koxy or

wa@bdogloeasif onyl ; aryl al kyl - X-, wherein the aryl PCBER2005/013732

nmono- or bicyclic aromatic ring with 6 to 10 ring

carbon atons and wherein the aryl is optionally
substituted one or several tiqges by hal ogen,

(G -C)alkyl, (Cl- 4)al koxy or hal ogenat ed

(Q Cral koxy; heteroaryl-X-, wherein the heteroaryl is

a nono- or bicyclic aromatic ring wwith 5 to 10 ring

atons, which contains up to 4 heteroatons sel ected

i nde endently fromN, Oor S and the remaining ring

at Y lilgnesa psbiras pobitenctionaltseassrl kel aldopexs like for example

wh bi | t
" ﬁgﬁwﬂ%eﬁlﬁger{ég&g Sgﬁflfa)ﬁludé %gﬁ% Vgn}/cog ﬁ%ﬁﬁ%ccr:wlgt% g,rZO e
h etpém;dem_mwydmmﬁdlmdnm@emd edivinylbeh£sme Nria By 1@hine ;ﬁﬂd

the r injng.ring . atons bei ng carbon atons; is
hy d?%gg%ne'h‘égé é’g‘ﬁgyld%‘?"é@?@}?)r @%B‘@i% anpaigsicydgombinations thereof.

s5al kptbferfed p&iderEontify g51§h&ﬁﬁ@§01@rﬁ{)blelﬂ§yl&el

bi cyclic aromatic rin ri°ng carngo%oqé?lgﬁli’ﬁcryhc
or aa!dypdb’mthy)(nethmekam pollyhigoxang Ipoly&liraethiplRdox e, polylactonic
wiith 6 to.10 rlng car bon at ons;

gx&l c?lya @rélgéeeﬁ)zmxy re @)y(e y@(e@mde) poly(ethylene
C@(}@%nﬂolyﬂl@é%g Ny ed tﬁé"m?éjblr@{‘ytar%ray}ﬁlxtlﬂes thereof.

invention are the conpounds of fornula
a STefgired enpelymenp eernain ae“rmg@Khmpolwlnylmnewmbrmlaﬂ@

10t hgyﬁfg[@ﬁg oqglzmt.] ¢ Iglvrrl] €- é)&}}amm%ﬁxgme agryéaﬁ?,laaﬂ F}@tyrene-
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su belyattrgrtoadntermldomeslﬁ‘é ®F ahy 8dsiFe8 nPxtuR% AR QXYE MEHERIS Yor
am no, _di al ?ﬁ%l am no, cI oal kyl , heterocyclyl,

di H}anaﬁW&‘s uﬁ]@,y}lcroaw @Qil%iplpﬁk%heélfmxa@pal@)@amer etal., U.S.

| k
gyﬁﬁksm 4;“@5&5“@2%% %)sabﬁwg@é’é Gofys 5}’ efqu SOBYent 4,108,806,
al Il@alan BloRpT oy o d«omrﬁergaésyscaa)tfgh mklkelnt a0y4, GB(K%Kenaga etal, U.S.
I‘el r IS a no or | CYClI C aromati Cc rin
B P M er R o s Septinc b e i 5 Pt
opB “oosl 1 ywardsti dutes f%%tg&tsié%\r@rl%rehb St E Y ISog?tyPt

alkylsulfon |'; heteroaryl al wherein
| s3.81 wBhb Baser giabyblS. d’a@nbﬂﬁw 892,iSagdsnéttah, 5 S. @attht 4580629,

t lecte
roTB sy PR %: Susderld S RS R % Mg ot
2t O Pbenngsaavb@ Leatld®al, NESSPAGH S 3ob- ﬁ&%e&%@l NUS. Patent

O RO-
hyﬁ?lg;%‘z QIR}&&L ﬁe}ﬁ&g{%@t%ﬂ%@aé Smmnenvnilesamﬁ Hl Phtent

t th b
y g o 25 By, MISRIh At O Re1badh S PPEGRssRY vl 20
pr@umters 9 aydt li0pppl 198- Bll@t(Mdrédllmﬂké}nB\ct . ?e 1bsmP€hQa{g etal,

het er oar CH 2)m, wherein th

3@%@‘%3 jof| ?’@Y%O‘Hﬁh gud harmaeglegy,é’cdﬁénm ild Sfluzﬁgl%‘@,hans
t CCHBg! SdhcRl VOB 148W,Ch i t eroat ons
sel ected i ndepende%\@lpy zfg?é Qg@% ahd é&ers ?ﬁ'@e mcorporated
r dieEdin corgpletahyinstcoomlate wigh ttmnh)mmlaﬁ ons; R9 is
cycl oal kyl, heterocyclyl, benzylam no, al kyl ;
phenyl - (CH 2)m ; or heteroaryl (CH2)m > vvherei n the
h@tﬁéMgr}éﬂ gérfer@inFipents 04n B ¥ Gldhfceal ikl lﬁvén'tlgg b%‘”sélgctéd from

ring atons, which contains up to 4 heteroa

S éh%%rpéléi of ffdfre RSt arg transdomied i@oorgngl gemdrating agents in
remai ning ring atons being carbon atons; nis 1, 2 or
3; mis 0 or 1; R4 and R7 represent hydrogen; R5 IS
hydr ogen, hal ogen, cyano, nitro, am no, carboxylic
acid, CH3OC( O -, H2ZNC(O -, CH3O- N(CHs)-C(O) -,

cycl oal kyl - X-, heterocyclyl-X-, alkyl-X-, wherein the
al kyl group is optionally substituted one or several
ti mes by hal ogen; aryl-X-, wherein the aryl is a nono-
or bicyclic aromatic ring wth



6 to 10 ring carbon atons and wherein the aryl is
optionally substituted one or several tines by

whadoegess;7 nitro, (Q Cral kyl, (Cl-C )al koxy, haPOOEPRDEC3732

(Q Cral koxy or al kyl sul fonyl; arylal kyl -X-, wherein

the aryl is a nmono- or bicyclic aromatic ring with 6

to 10 ring carbon atons and wherein the aryl is

optional ly substituted one o#8several tines by

hal ogen, (Q Cral kyl, (Cl- C al koxy or hal ogenated

(Q G‘al koxy; heteroaryl -X-, wherein the heteroaryl is

a nono- or bicyclic aromatic ring with 5 to 10 ring
atons, which contains up to 4 heteroatons sel ected

' ngx%ﬁﬁ@ﬁ'l@ By |ni/eaf1§ MnNitr®oPn-vAvaelld Bells' BrBdoRipddertiofigell cultures,
atons being carbon atons; or heteroaryl al kyl - X-

whef igivitre Hesusstos coldy 352 osponamsred mtdhC%iutay oFganisarso prshias for

neberbit B o B R st G PR Rt Pbglyice mice

t her HemEisNS argbﬁtg cad Bfmila@@h\ﬂ@la'ﬁlaﬁlbﬂﬁ fatr0 8 vedrsifsr the

hydr ogen, hal o carboxylic acid, HZN-C(O) -,

al kgisiogtion of i t)@ﬁllukﬁﬁ@ﬁgémﬁm@,h\éhemﬂwhq xeclprpgpRainggcombinant

bi

or H%C?él aflgg Flﬂ?gt-é gov%ﬁeé?gfl s‘rf]\éﬂt;aﬂ cgne}%n%%g&lét@qng%g{tgﬁ Enﬂ)togl%:’ents this
bi smhcmwwmsugnalrgengamng hodhtst hkdﬁletail bopdoay poteinat bresn be

z)(r i)rse ! NH,{Hchocgﬁ autix Y%ctoc:ls QPWgtB»_%b‘%&f vm%ﬁs ﬁ%rrexamp e 1)rom adeno

enpi?@e%ﬁ%n@fflrﬁsha%sd@éf@&wr&@s Hefpek Qﬁn;ﬁ@ﬂpﬁﬁ’s‘ég Sreﬁ’ﬂc)wruses alpha
formul d I, wherein I s hydrogen; al kyl , al Kenyl

10 wheireses mauvwlruaetskyrlenwlrom; memwvlwbs;unﬂumwvmmsmoho viruses
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sev s b dr XY, al koxy, am no, dial kyl am no,
cygelg'iﬁntgﬁl"?e‘ﬁ’e?%%g%l gyl di al kyl phosphi noyl ,
al koxyal koxy, al kyl -0 C(O) cyano, al kyl sul fanyl,
al kyl sul finyl, alkyl sul fonyl (al kyl)3Si -O H2NC(
s) Furthepseyhay gnal gonerang)agents jafey o bgclyEnnpicombingHemyith delivery
S( H; Y |

B R R et
anﬁgM@emrmlﬁMeafsyImtbsheopirgarserhétyresEb}ﬁdclaﬂlytpeefeﬁa@amrvlrus

several tines al ky Isulfon 13 heteroaryl al kyl
whB#Hflgs quéh%@wf%apw Mamanghiah 6¢llsp Bweery@mve:ruapaﬁ*ﬁke.centalns

B g STl B

t hegenermsidesandped lah@vaalrotrhssdmsesghe aarbohs atecgeperated from one or a

oD B R &5t i it i sekin g G yimses
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one to three tinmes by hydroxy or dial kyl am no;
phesrginig Grrsey,rinfluenae vihses endpplieviyuses.s optional |y
substituted one three tinmes by hal ogen or (Q Ctal koxy;
or heteroaryl- (CH2)m, wherein the heteroaryl is a
NOIOfurtBEr dMhiEdaehems HeSEEEhL FenBehtivg bferfts 410 nidde raivﬁllgable from
atorrs whi ch contains up to 4 heteroatons sel ect

el [sudnd swpRYys oS eRulsTpRsy Which e suiabledenipniipg CFllsn greferably
at
he{?‘gﬁ’é‘%ﬁ‘éﬁgfﬁsa%@%%‘ alllr%g%%)lﬁ%l ylﬁ}ﬂ&{sgcm lﬁ?{h FEHISBnS contaln those
hehwrleanyils wBtdhZorsess weeorei plutahiey dfeheca&hng/keqmsma(shﬁmm gnal

or bicyclic ar I C. I W th tol ring ato

@B eErs b £ol ] SpRieusiphey wai gpbe Conta

| ndependaRllay chmprxd, nsaooaapﬁne@%mepﬂe%sabéudegnrcbn& oil-in—
atons being carbon atonms; n is 1, 3 mis 0 or 1;
R4 and R7 represent hydrogen R5 |s hydrogen hal ogen,
cyano, nitro, am no, carboxylic acid, CH OC( O) -
H2N-C(O -, CH3O-N(CH 3)-C(O -, cycl oal kyl - X-,

heterocycl yl - X-, al kyl-X-, wherein the alkyl group is
optionally substituted one or several tines by

hal ogen;



aryl-X-, wherein the aryl is a nono- or bicyclic
aromatic ring with 6 to 10 ring carbon atons and
wob@s®e69871 he aryl is optionally substituted onBCDEP2005/013732
several tines by halogen, nitro, (Q Cralkyl, or
al kyl sul fonyl ; aryl al kyl -X-, wherein the aryl is a
nono- or blcycllc aromati c rlng wth 6 to 10 ring
carbon atoms and wherein the2fryl is optionally
substituted one or several tines by hal ogen,
(Q Glal kyl, (Cl- 4)al koxy or hal ogenated (Q Ctal koxy;
heteroaryl - X-, wherein the heteroaryl is a nono- or
bicyclic aromatic ring with 5 to 10 ring atons, which
CORLR}-T wherlif-ofl MAIISEAANARE] SRlced A lip&&ﬁ%&%@'dﬁswed
fromN, Oor S and the remaining ring atons being
c ambgwrea drrsaboye. het eroaryl al kyl - X-, wherein the
heteroaryl is a nono- or bicyclic aromat i ¢ ring with 5
to 10 ring atons, which contains up to 4heteroatons

selnefutthél dnisiRpaadsrklly cEn omklXes, Or@ihizod @8l cliliges, tissues, organs of
remai ni ng ring atons being carbon atons; R6 is
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a % specifi
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enbdodi nent of the invention are the conpounds of
10 f ocamdoatain owheraplnrally ¢fsvenipay asgtencritRgd, abRes. R6 and R7
represent hydrogen; and A is a single bond. Such
conpounds are e.g. selected fromthe group of:
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2- leqoﬂpthalapzf& SIQai/pl)odtrCI%pmln Frofegavhy these signal grepiaiyjemagents
o- Lk times T1, T2 or both
%t]e rc}i@fii:g fb% iR Toc olsu%h %/SI 1\)/IRI wh_1lgI It}he rglrag)(fltlon I1rrnnes Hhro| 4or5 oth are
f ] alrmiod argk-leakto sigmal peduand eﬂ'eatewhlobfcan fre pravessed isefficeendy for
t he cog?% ds of. fornul.a re n
al WRARIE, SHof PiRECinggge anéernél’yrpé?}wscgmp W&resa%%a“y gl gprotein
20 :c Sccﬂn&ﬁﬁﬂﬁl Elr@&% aﬁb&%ﬁu&ﬁ@'ﬁ%ﬁ’sﬁa@b@ef@raﬂly sueh Bfeta®dprotein
romthe group o
5 mmnlbxez ~vehigh arncfalzmdlaim 9elly, Indigearsigngl producing pgegtsqrgsuch
dazo[
OISR SR A B B PR hioh seeylats e homeostaris af 5o
H‘ metadadeh AhSexfrédsaaifeAdeR@ous genes for the production of signal
2- (I HIndazol -3-yl)-5,7,7-trinmethyl -5, 7-di hydr o- 3H-i m
dagq;{eqatlggfagprﬁg@md@r t}@na@tmty of endogénous proteins with direct signal

25 3 }_é 2 Jélgg %ﬁ% g?es%/ﬁoi} ng OI]ZQ lg '_I{_)Bﬁlg{%luh%or? PR (%Rl?), H- NG

2- feképtomdaztht tadeyup)ofFe), eophwpd-5-afideteiviret diy byrhage dioh e
ro-3Hi.m dazo[ 4, 5-.fjindol-6-.0ne; .
S yipation F B Tl Tl das oG Ig1 e guspogs SRR omgge) I specific
azghfofmbhis 'i‘td&ln‘b@'préffeﬁed l%r&l;mbme both types of mﬁnal generatmghagents,
5- But - 3-enyl - 2- (I Hi ndazol - -di net hyl -5, 7-di

dr o- 3H m dazo [4,5-f] indol- 6 one Another enbodi nent

of the invention are the conpounds of formula I

wherein R1 is al kyl, wherein said alkyl is substituted
one to three tinmes by hydroxy, al koxy, am no,

di al kyl am no, di al kyl phosphi noyl, al koxyal koxy, cyano,
cycl oal kyl, heterocyclyl, alkylsulfanyl, alkylsulfinyl

or al kylsulfonyl; R4, R5, R6 and R7 represent hydrogen

; and A |s a S|ngle bond Such conpounds are e.g.

s o



di hydro-3H i m dazo [4,5-f] indol-6-o0ne;
2- (I H 1 ndazol - 3-yl ) -5-(2-net hoxy-et hyl)-7, 7-di net hyl -

WO 200diobosdr o- 3H m dazo [4,5-f] indol -6-one; PCT/EP2005/013732
2- (I HIndazol -3-yl)-7,7-di methyl -5-(3-piperidin-l-yl-p
ropyl)-5, 7-di hydro- 3Him dazo [4,5-f] indol-6-one;
5-(2-Di i sopropyl am no-ethyl)-2-(l Hindazol-3-yl)-7,7-d
imetliyl-5,7- dihydro-3kbin1§%zo [4,5-f] indol-6-one;

5- (3- D et hyl am no- propyl )-2-(I Hindazol -3-yl)-7,7-di m

et hyl -5, 7- di hydro-3H i m dazo [4, 5-f]i ndol - 6-one;

5-(2-Di et hyl am no-et hyl)-2- (I Hindazol -3-yl)-7, 7-di met
hyl -5, 7-di hydro- 3H i m dazo [4,5-f] indol-6-one;

[ 2thad isHdireetamalindirett, with eacH bfiRE, iyl ex@nPldarbindiredtRigha Dgedlkrating
-i m dazo[ 4, 5- f]indol-5-yl] -acetonitrile;

2- ggent, Mhdely rsgulgiey (the rorrhemerstasis|and a(diregieadspt slnighaigpresents a

th 3Him dazo [4,5-f] indol-6-one;
%lﬁgaléfa‘am%ﬁ%@mr phol i n-4-yl - propyl )-2- (1 Hindazol - 3-

yI) 7,7- dlnethyl , 7-di hydro-3H i m dazo [4,5-f]

i ndol - 6- one
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7mdtah9)/\dhloh Pblisesscagral geb'e&tfng propboties6 Egpeeially preferred are such

TSI st <A e Ppif e Rpsitiere! fgtoi€ FE Lo, M,
5- N2- A B O wakRw ésp@crﬁl'I}HF ¢ ﬁ%ﬁﬂ’ib‘légmyﬁléh ﬁhym&bg‘i@ﬁlrﬁéhce'i’ltratlons in

7- dlhydro 3H m dazo [4,5-f] indol-6-o0ne;
10 z «zngamsmdalz &l m@eyverer@pnwbtlmlnbgmms foym_ragtakrich ageneasiss, for

da 49
o P S bbbt 3hs faeldy pRTTRECRA0FY pB0Derges
mépﬂ&%ral:ﬁy Yargerhyzﬂf 00 ]ﬁtbrhﬂbrdaz A4 16 ani dr shadsily frefoned larger than
Anot her enbodi ment of the invention are the conpounds
of 19bRul a 1, wherein RL is alkyl, wherein said al kyl
IS substltuted one or several tines by al kyl -O-C(O) -
(alkyl)3Si-O, H2N-C(S)-, HOC(O -, H2N-C(O - ,
15 al Rgelferfé(d@)@sﬂﬂi—mﬂal lphdmg Icerﬁb@)ndﬁ -Which hiMe suRanBGotandffinities
R? rgpresent e bond. uch

d
s aon onganSa et anip 3l T"8h Gusgredier. TobCA
[ Zpélklﬁe’p‘tlﬁg%ﬁhet%r Ulln)imé é)?dtgingﬁrem{etoﬁzrr@% ‘Ieﬁr-tl?lhgr‘ &gl o- 3H

-im dazo[ 4 5- f]indol- -acetic acid ethyl ester;
5- {ilzle(tatlbnarbauylyﬂe Pddtmess hylth@hlteanyscwa,l)edemyll datchex Withi nd

[ 4s1ger]o!)l¥(?r?] Pg%s gngor e¥am1§1e¥1aedm|3g1 bR posgqol% FH&hod for
20 2- ir%pa(rjafbﬂ SR |Sﬁ3ablée}1erﬁtlﬂg ai e, e eteeon Mad/thdipbysibledirect or

i m dazo[ 4, 5- i ndol - 5-vyl -thloacetanlde
[ 2mé|rs=pt|aeem§ Bihich ay¢ propuqiblei igwivayand gressuiable 2s gignglaeseraing

- 4 e
> (R st N 47 ARy FedBosisd berpning greprdanee
3kuhmdano@ﬁuﬁr f]|ndol 5-yl] -acetanlde N-{2- [2-(
| H I ndazol - 3-yl ) -7, 7-di net hyl - 6- oxo- 6, 7-di hydro-3H m d
azo [4 5-f] indol-5-yl] -ethyl}-benzenesul fonam de;
25 C o dN— { o %ﬁ%( Pt{_@%ﬁ% ng?'&t'lr% a%ents cgn ge R%otﬁgllﬂ):s%c_ag;/( sign ignal 7p_roducmg
hyaeots3+hinh desoft of dyestuff-peptide-conjugates. Such dyestuff—peptlde-

4,5-1f]indol et.h ne hanesul f gnam de. ot her .

o O ARl e U RO B Ao T D 8L trg MUfon xima, for
f ogxmiAe polyMeeiietyestikfsi $n pinib@bkdfanineh @i@béyahhie-,dxghol- and
is a nono- or bicyclic aromatic ring with 6 to 10 ring
carbon atons and wherein the aryl is optionally
substituted one or several tinmes by al kylsul fonyl; or

het er oaryl al kyl, wherein the heteroaryl is a nono- or
bicyclic aromatic ring with 5 to 10 ring atons, which
contains up to 4 heteroatons sel ected i ndependently
fromN, Oor S and the renmaining ring atons being

carbon atons; R4, R5, R6 and R7 represent hydrogen;

and A |s a S|ngle bond Such compounds are e.qg.

o o



2- (I H I ndazol - 3-yl)-5-(4-net hanesul f onyl - benzyl ) -7
7-di nmet hyl -5, 7-di hydro- 3H m dazo[ 4, 5-f]i ndol - 6-one;

w@2qobMkdendazol - 3-yl ) -7, 7- di net hyl - 5-t hi azol - 2- p¢TrEP1VY$/013732

5, 7- di hydr o- 3H m dazo[ 4, 5-f]indol -6-one; and

2- (I HIndazol -3-yl)-7,7-di methyl -5- (1 Htetrazol -5-yl ne
thyl) -5, 7-di hydro- 3H m dazo[_+ 5-f]i ndol - 6- one.

Anot her enbodi nent of the invention are the conpounds
of formula I, wherein RL is heterocyclyl-C(O)-
(CH2)n-; R4, R5, R6 and R7 represent hydrogen; and A is
a single bond. Such conpounds are e.g. selected from -
the group of:

2- (Slqlgiﬁrﬂlﬁa%msl@f%/ Fyany the. cdasgef el pobmicthimglypstoffs thedyyhing
- O)QBIe?thﬁy |e)g e/ ind e W HEQre3 bhded i SRZ Sbb Himiadcarbo- and

i ndol -
2- (mcﬂmnmmqmanmeg; laye &pdeiliyipieerted SScA-dydstirEt b bé’fni@ferréd in

-l - di hyd 3 d
’ naareite bnfodiiihisphble a?%%@i%qﬁegrvy'}m Siitable inkin fgonts and can be

57- dufidionylized vidt SK& o@spas rd'egkéglor.n_ té_s (%BHXJRI);])n%F]e also DE

di hydr o- 3H~i r ni dazo

et 981 WAt whichtihimcorpoeted emphanley bheefeengounds of

formula |, wherein Rl is RB-NH-C(O-(CH 2)n-; R4, RS,

R6 and R7 represent hydrogen ; and A is a single bond.

Sudin acorRRue dsth AEin@edtionS SkrAt

N-(2-Di mst hyl ami no- et hyl gﬁﬂf%{gerlg—l-ﬁlﬁgr? gggslcg %?l)l%m}aldzed as
i mQF‘H ﬁ'@m@ahzéﬂqwlbeaﬂqf RO-dalkadl ‘[Targetihl” groups is preferred

10 I[\lt]%glntg ?emln]ifrit%% é %alzogiil cgemlujal o%orgp%nrqémh linkdhe signat

15

20

25

- dghl}aﬂatmgiﬁglem aiats@péefiﬁ&lfy]avlaillﬂﬂé formy(ehcapSahEdH, %celles micro

%ﬁqggH-lndazol 7- di_menyl - 6- 0x0- 6, 7- di hydro-3
Z}STcAorg etcf)]tp ﬁéaqam@c Qqn}:tlon ocation, or to a determined cell type,
NtlE’éﬂbE 'tﬂierbr%T%lr Aedited!

2-[2- (I'H I ndazol - 3-y |t§@%%@gl”geest Risferably farsgling gipppsegmit the
3 I—I%Wlﬂléﬁ@plb,f Skgnﬁl}pmdmhnéagdn}s nSr Bf@iémﬁic a&rotaiub@ies. Therefore

Fluoro hen 2- (1 Hindazol -3-yl)-7, 7-di met hy
&fé tar etin ‘%j{‘&rbﬁ sg{_qg eénf@gkg{ch sgbqtﬂncpsh d'd11ch5ary Ipfincipally

-ag&taam dﬁ?rowdea urposeful en tof th
N ( 4-Fl uoro- bensyl 1ot 2o TIBmenL ol ihe signal seneyatingngents p their

| - @eés@saléy guailgblefeimp b phyadadachemjod) Be m]mgrwmouﬁesyir]

N CBIRS thesear. Yssfuliasecting stoupyia Yeglesied sap ersfore. by
rreetdubbdﬁs C@&D -r&eﬁtor Blghed! RordidnkdTlig % OsuofrsDddidrane, alcohols, bile

- t d
i‘g‘s aﬁyﬁ’f) %mggelﬁgl I)ede?SZEn@IDHPhemml wB}cjﬁIc)m Be Chathically
nEJrrBhlym@algxﬁfa@hgd' to% %%p g&e%ﬁ ting agen a}s In [order to imk the signal-

N-gé}ndltatmg agenﬂSZm(d/dﬂ&tb Bdﬁé@ﬁciﬂy}de)ﬂr&i strudiui@ ik ¥ fir&- e%adﬁnem
7d|h§dro 3H m d 4,5-fjindol- 5-yl] -acetam de;

N-BETUVE Broypsatesele ErtetHbish sqlrlcshsmal “perRr gfingeaghyls 1§00 & dissue
6 t?p@jbl’fbfﬂsfu@fagéﬂ' d'ﬂcgﬁg Herdits fdi n@g&ga@ fé/lj t]ne ﬁﬁl%ﬁ&? rﬁ)g%}‘)e signal

2 qeger@mp-g ageahbotaken yp Jntd fHe-aytapbashyd £ the oally: Beptiddh Byedreferred as

N- net hoxy- acet am de.
H‘;“J{gﬁﬁ rr[%%d. et ﬁ‘JFmBP Cthﬁ‘élo?/aﬁl)%ﬁ‘fnt@ﬁs é‘ieé‘%?ch@ Bekpsilaasation
ofrezfoﬂbm.linalslsues\/\ﬁk&lﬁle bR ni®hnd &f Bgnaq:%gaerﬁ ga%'én@) i thls I:cgonnectlon

F}G &resent hydr ogen;” and I's a si

béﬁ%la ‘SW:‘H 98 AeicTris éncorpprated rlicatly ﬂ)lymaﬁetdmee gr oup
N-{2 [ 2- (]I HIndazol -3-yl)-7, 7-di net hyl - 6- oxo- 6, 7-di hyd
ro-3H m dazo [4,5-f] indol-5-yl] -ethyl}-benzam de;
N-{2-[2- (|l HIndazol -3-yl)-7, 7-di et hyl - 6- oxo- 6, 7-di hyd
ro-3H m dazo[ 4,5-f] indol-5-yl]

-et hyl } - 2- phenyl - acet am de;

N-{2-[2-(l H I ndazol -3-yl)-7, 7-di met hyl - 6- oxo- 6, 7-di hyd
ro-3H m dazo [4,5-f] indol-5-yl] -ethyl}-nicotinam de;
Cyclopropanecarboxyllc aC|d

o I LT T 1 ~ o



R5 is hydrogen, hal ogen, cyano, nitro, am no,
carboxylic acid, CH3OC( O-, H2N-C(O) -,

WERB&OMECHs) - C(O) -, cycl oal kyl - X-, het er ocycl yPEHEP2005/013732
al kyl - X-, wherein the alkyl group is optionally
substituted one or several tines by hal ogen; aryl -
wherein the aryl is a nono- or bicyclic aronmatic rlng
with 6 to 10 ring carbon at o#k- and wherein the aryl is
optionally substituted one or several tines by
hal ogen, nitro, (Q G‘al kyl, (@ Cral koxy, hal ogenated
(CrCral koxy or al kyl sul fonyl; arylal kyl -X-, wherein
the aryl is a nono- or bicyclic aromatic ring with 6
to 10 ring carbon atons and wherein the aryl is
-optionally substituted one or several tines by

haAcg@qﬂleS(a@ @jfsapr@ﬂ:rred( axludmg antibedy fragmegenat ed

I 0 I
{ QAR chﬂgit?ﬂgga 5 (fo‘f“a%rgﬂlg R %Bﬂxﬁér&rfgﬁ{t%odfé and the
at bke as ldikbv(ixlﬂ frﬁfmrthal piior dfl, thorebvéreinebodyt- bkl@s@@iaﬁcéseﬁbr example

| ndependent I y fromN,.  Qor S and the ren% ni
5 at heallsd; HYyCRlinas oNhAEBHES WIMPRITASE WAPPPEINR Nt dles ae modified
wh t -
BSRS89 5 Ao R o R CHEL L RALATR o
hehenanimivedeel lestprefeirad epeodenfrom hunamzsi oChamarSaiiadies,

e ootz S oS it ApEISol a0 ByinteRcti? o
%@N@o&ﬂmeﬂgﬂ% 108th dhairk R fiakRGhE (RRNBY, FABOEAIeY

enbodi ment of the i nventl on are the conpounds of
10 f oF(@bI’32 ¢r, oth¢remntigen-Rinding sabst@ﬁuencmomtﬂlbmws e*phlels paftly contain

hydr o en hal o yano [
cat 9B @ %%nﬁ ) SR it o B Aimin fqr gipmpte
3) héz04) mamiReo lchuﬂ‘MQd @%ﬁto.r oﬁf‘ddlp‘?edt Snfibddyngh @vlﬂ%lﬂgioups ofa

Such conpounds are e.g. selected fromthe group
5- @Wyﬂco.@lr(lgmmt%rfbﬁt?mﬂlmﬁé52661011209%31?36?&6 .afﬁerteagape%thmugh

3 %r éqéicw)? or o%ﬁ{ az lﬁn%l Q&“?'%E (%%F’ af‘t'}’og?’)ﬁethﬁ e|m gle-fpender

15 dl fpedies @ Hixaing kz molude, Dabibjt or pdek hés zqmeoprlate spec1ﬁc1ty, affinity, and
3-(5-Ethyl -7, 7-di methyl -6-0x0-3,5,6,7-tetra
2 of ALY i HRAH PG of Cgeian s o 61 CaFB g I Ttk groups
5- &t i¥ hurhad 1&&%%1'3341111%3 (e FEptla[ced 'o?"rrf@%ﬁ@@f cosre¥pordthghmdhi-human
hydr o- 3H m dazo , b- I ndol - 6- ohe;
3- goups. lumanjzed dntieedigd caB-nooree @y §01BAR-gredpsattyich citliariddaot

zo[ 4, 5:f dI--I-H—|nd oeSCrbontIe' "
2 RSBiHeT eiCR ob Fy S1ORE Sefpce 3T R sad g 1, esipient
20 | thfn@m%Hﬂ Hﬂt%ﬁﬁ:s [eéschtidlly donglse Gui@itially at least one or preferably
3(5Iso€ yl -7, 7-di methyl - 6- oxo-3, 5, 6, 7-tetrahydro-i
m e ofrigbB- ]rrrmﬂ in whigh plljorisubstpnsiel canmangnts ok {ei €OR

acli(gh@ ents thf %DR r{ﬂ%l PS %Vx rg?\g?rg,s?g%e&c %on(ﬁ:s%ond Wlé%\ those
z 0{31%6 nf)r]l-lh[iﬂh@h 1rﬁm3ahbgloblﬂlm aﬂkazlobes@s«aaﬁél@nyipbﬁera@oﬂhe FR
am de

3- {egIome Kgrespond Wiithe Ryangopsensus-ssageneet Bracserianes- with thg

25 ﬁg{“ﬁﬁﬁﬁ cgﬂst?%gghg grotibd of thid dntbAFALR can GR6 BOXYkiCc Rl dhted
3- fufitbiatlieyl P—r@t’"eﬂedl furetioy of ecrleetdd antthodidsetr paptydbs ard (n':il Icarface
ﬁg{;ﬁgc?gg‘gwﬂ ulgﬁ%@%ﬁullarlkblo nganzcgrl ceells wﬁarrlealg)%lrel a{: la?gce number of
2- (5- Ami no- I Hindazol -3-yl)-5-ethyl-7,7-di nethyl -5, 7-d
I hydr o- 3H m dazo [4,5-f] indol-6-one; and
2- (5- Am no-| Hindazol - 3-yl ) -5-i sopropyl -7, 7-di net hyl -
, 7-di hydro-| H m dazo [4,5-f] indol-6-one. Another
enbodi nent of the invention are the conpounds of
formula I, wherein RL is alkyl; R4 and R7 represent
hydrogen; R5 is al kyl-X, wherein the alkyl group is
optionally substituted one or several tines by

hal ogen; heterocyclyl-X-; or aralkyl-X-, wherein the
a_ryl |s ‘a mono- or blcycllc arorratlc r|ng W|th 6 to 10

.



5-Ethyl -7, 7-di met hyl - 2-[ 5- (pi peri di ne-1-carbonyl)-| Hi
ndazol - 3-yl]-5, 7- di hydro-3Him dazo [4, 5-f]

W0 naeleBIDNE; PCT/EP2005/013732
5-Et hyl -7, 7-di met hyl - 2- [ 5- (4- et hyl - pi per azi ne-1-carbo
nyl) -1 Hindazol -3- yl]-5,7-di hydro-3Him dazo [4, 5-f]

i ndol - 6- one;

5- Et hyl - 7, 7- di met hyl - 2- [ 5- (m®} phol i ne- 4- car bonyl ) - | H-i
ndazol - 3-yl]-5,7- di hydro-3H i m dazo [4, 5-f]

i ndol - 6- one;.

2-[5-(4-Acetyl - pi perazi ne-1-carbonyl) -1 Hindazol - 3-yl ]
-5-ethyl-7,7- dinethyl -5, 7-di hydro-3Hi m dazo[ 4, 5-f]

l n%%wﬁs&&%e structures are known, such as HER2, VEGE, CA15-3, CA 549, CA
5- Et hyl - 2- 4-i sopropyl - pi perazi ne-| - carbonyl)-lk+|n

da26R9,3- 41 (7 B0, GAMLIVICS CAIRShDE-BAN, et iad othe like.
[4,5-f] indol-6-one;

5-Et hyl -7, 7-di met hyl - 2- [ 5- (t hi onor phol i ne- 4- car bonyl ) -

| H(\jdo{ﬂétiézéﬂhh@ pydfrredio kedbititheting broups dazshcbntairf fhe functional
i ndo one;

5 5. Endipg stesofdigradnuch cpsby ehesey Bpmallupes. whichaws suitaplg for
i- Inglgl?_ﬁl l_t% %Iéy hidsired Gell géc@é(tgfsQE’x;ﬂhbl@ gfiﬁ&s{b{]’e érgel receptors are,

5- Eﬁt.hylllt-lﬁmﬁlﬁg (- aheideareequibifs of e growe o finsuier leeepaors,ansdlin-like
7 oA e df 3 G GF ) oot hegmpe receptor, gucose
' ng%sp@rt&@%?] arfcdlaxld GLIUTD F@é@[))tbr) ransferrm receptor (transferrin),
t hi onor phol | ne- 4 car bonyl H i ndazol -3-y|]-5-ethy|
10 - Bpidednat€irhyith ch?ordpmmr(ﬂEGH) |lqwdiazs;ty[ ltpc@'cft?m receptor, high
g?rmtg Hgg%ﬁbq?rll FE]etg_ C cléfpglgr{y‘fe}) c{}#cﬁﬁg & Ifecep?or mterleukln receptors
3 ichuding/H Al ydr, or 31 & dazonl-¢,.15-1,ILig)olo; f--ongr-12, IL-13, IL-
2- &5 Acetyl-lkklndazol 3- yI)-5 ethyl -7, 7- dlneth%I-S 7-
di _s/caméleﬂﬁrrﬁmm VEGS. rpspentqmyw)owaGF receptor (PDGF),

(rga gf% d}ga('?% i bgg b or[%é‘@?ér (ﬁa{&c%%f E[Xlé)hZ}aZnéidT@F-t[ﬁéfL) EPO

15 2 f@clﬁeﬂ@HWYPf)h}ed:dp&&I@PO& oylidry he@blryphid fattatiramiployr) prblactin
7-di hydro-| H m dazo [4,5-f] indol-6-one. Anot her

enBsERReARd JrcellHeCsPiRfEnt i on are t he conpounds of

formula I, wherein RL is hydrogen or alkyl; R4 and R7
represent hydrogen; R5 is al kyl-X-; aryI-X-, wherein

t hi can b prefersedntorselectdrorinong cicetomy enpatinldy farmgrmonds like steroidal

to, 10 ring carbon ato wherein t he

b yormasen O SRt G DR e, ot TS H B gof fmited
20 11 Br&é e?ﬁfé ﬁﬁ%&h@f&uvda%@mlﬁmmanaIthyr&dnmmmmg Normone,

substituted one or several times by hal 0 ogen or

h abajgmee dhqr@mmgmaﬁ@tx@pm@ cospEPRIAe fpﬁicmtm(ﬂatmg hormone,

n het ero a. nmna-

ri et B AR Ptk iRurOBR, wRlen SR AR e

hehéerepiatplitines.gsefth@did mdmpﬁadmytdly s‘tiimnathhg D @ionS (28H),

the remaining ring atonms being carbon atoms; R6 is

hyﬁ?@ﬁ@ﬁsm "% qngephqﬁmsgymoma@trp@lpg pg)@ptﬁﬁqn@, tsgﬁﬁeroggﬂgqmsone

25 Co%ﬁgxogﬂ o?t'hﬁ) (Fe_ g\_ece}%r Fg%ﬁ%s 951@2% Eﬂg) %%Parrngf) atzhg cell 5sur ace

]i mdqbto& qﬂh)mhdﬂnersd]amdd; wot&ns,glmxpfdt@namgmaburzhydms;igrowth

3-(7 yl
5. etods.Cxpuneaan b Bkt imodecujes greove faresting piousican be
5 %&Wﬂbﬂn%aﬁ%hgd@%@ %\Mih@ﬂ& g&ieral formula: C,(H,0),, wherein herewith
3-(7,7-D met hyl - 6- oxo- 3
J6, 7-t et rahydr o- |n1dazo[4 5-f]indol -2-yl) -1 H ndazol e-
5-carboxylic acid phenyl am de;
3-(5-Ethyl -7, 7-di net hyl - 6- oxo0-3, 5, 6, 7-t.et rahydro-i m da
zo[ 4,5-f]indol -2-yl)- | Hindazol e-5-carboxylic acid
benzyl am de;
3-(5-Ethyl -7, 7-di met hyl - 6-oxo0-3,5, 6, 7-tetrahydro-i m da
zo[ 4,5-f]indol -2-yl)- | Hindazol e-5-carboxylic acid
(pyrldln 2 ylnethyl) an1de

= T ~ o P T S B L



3-(5-Ethyl -7, 7-di met hyl - 6-o0x0-3,5, 6, 7-tetrahydro-i m da
zot4,5-f]indol -2-yl)- | Hindazol e-5-carboxylic acid

W@2hloersor benzyl am de; and PCT/EP2005/013732

3-(5-Ethyl -7, 7-di met hyl - 6-ox0-3,5, 6, 7-tetrahydro-i m da
zo[ 4,5-f]indol -2-yl)- | Hindazol e-5-carboxylic acid
4-trifluoromet hoxy-benzyl am dg, Anot her enbodi ment of
the invention are the conpounds of formula I, wherein
Rl is alkyl; R4 and R7 represent hydrogen; R5 is
cycl oal kyl - X-, heterocyclyl-X-, alkyl-X-, aryl-
wherein the aryl is a nono- or bicyclic aromatic ring
to 10 ring carbon atons and wherein the aryl is

opt‘{EWPP%%@FFI?SUfiéacc(hﬁ'éd%rand @\lﬁeﬁaas Wfrlh@spobysabraiaogemre
ar yihahkad, a%wll% Sgl%ggolgg%ﬁ%%ch cQ ng}srs gﬁs%ar)ﬁ)éleg}‘%g Whlc% contain

aromati c rnng rrng

v\,hai}aqolaldllmleomis YSpecmllgptéfernal daybetiyasdtdst 4 &Q)s@ﬁlewﬁ)rﬁh all or parts of
sev raI S by hal ogen, (G -C4) alggp (C1l- Gal koxy;
gt

e OMpQica SéioHtalrrhglyﬁ@ty@t ryperrpssrr@quimgjhe monomers

Sbl Qi@ loliBorRER MR ghBactobd) hathbde, BubBs

contains up to 4 hetéroatonk sé? %a%&ﬁ&gﬁéggg (FW9HW glucose,

f r sialigacid, and Spegially ﬂ]@dglgcmyhtadg:ompmgerg %ﬁlﬁclbﬁ‘iag@ pAossrble the
car ro 1S - an IS
b ngi %f 9 s§§‘8ﬁ° é‘?f@ﬂtoﬁ% g'ﬁg¥ Céll é“réacﬁ recegioss, (¥herusei]
t h&a@bbykhatéﬁ to be selected contain mono d pol
3. (5-Ethyl - 7. 7- i met hyl - 6- oxo 1 2Bo BOYMeLs oLgiucnse, ribase,
g[sg, rgffir]qsercfg;close and other brologrcally occumng carbohydrates especrally

0 ?bpy?éséé‘éﬁwﬁ@z%é e R sl 5 58 o antariro somn

15[3

20

25

i daﬁzd{lda, Baanham ebed t-he like, which are usable in order to introduce signal
gz-IH-lndazoI ﬁ 2- phenyl - acet am de;

N- ? I ageNis yte cg Sn]&efryrncslom@dcr ingh®, cpnnestion ity trSPatent

| d@é@héSé whidHd <?ﬂcorporjlted herewith in accordérgoe with the invention.

2-yl')y-THindazol -5-yI -1 soni coti nam
Pyri di ne- 2-carboxylic acid

&g%eth | -7 g-dinethgl-6-oxo-l,5,6,7-__ )
%‘ 3?8‘1‘% ﬁa’fﬁe ng gfogl_lpg zfr] l?erﬁchtogi_fy‘qry thelipid geonp) wgerym] also fats,
- aflittgils Nvixds| Eﬁﬁb\ﬁpld% %lxgol[m<?§1Yérﬁelﬁ1'eQ)(fgt’[)ll acids and glycerides,

5,6, 7-tetrahy J?? i m dazo
?ﬁp?@iall]-ll trmﬁde@ry ifcluded pFurthey incheletl ard degsanoides, steroids,

gxgotg’rioﬁ Qg%]fhc%@é)t %ﬂ \%hl%@aégc[ ﬁé rlrn_oZnes7 111(<:IeI }grr%tstggllar-ldﬁlrls
>beffijtesatal chdigsteyoll dﬂdltlﬁ@ﬂ&oﬁn 2ecBtdan8CHIR MGyenti on ll functronal

N&% 5-Et hyl -7, 7- di met hyl - 6-oxo-1,5,6, 7-tetra
oppscan bp]sp}qgtgfl as the targetrng group, which possess 1nh1b1t1ng propertres

2- I

N_é[ﬁgﬁ aéS fé‘éteggﬁﬁl% ejﬁ)ax rgrh {or% %re%%rasgéﬁ%se?\%{ (él% lrnélﬁ?grlzﬂ 8epsrating
[ dc’@!@t[smtﬁlaﬁl}o eICtgines.

2-yl)-1Hindazol -5-yl]-2-(4-fluoro-phenyl)-acet am de;
N-[3-(5-Ethyl -7, 7-di net hyl - 6-oxo-1,5, 6, 7-tetrahydro-im

I_ glﬁl?gtkcfor?g rﬁnllﬂedaﬂﬁéﬁt treélting bidubg gzﬁrzt?é SePsc¥dd from a group of functional
N_qogm@gncgt\ﬁlyph make dossilirterbalization pbinGorpotation @ yighal-deferatin g

' dclg%r;)rg Ai]fm gfl S ofpeglax}y]m Blre(feﬁogllfﬁém (Hén specific cell compartments or

OyrgzmpH exp suvhiCa Fhosshinte @6 sl

(3 (56 7o rretp(frreyl o ogl(l)c_lclsus For e7xample targeting group is
t &f ?fs}ﬁ%wglchwafé% [24 05 Pp1ts QfkTV- z-twgrotehrs; thexzahlofs atld]

- am de;

N-[ 3-(5-Ethyl -7, 7-di met hyl - 6- oxo-1,5, 6, 7-tetrahydro-im
i dazo[ 4, 5-f]indol - 2-yl)-IHindazol -5-yl]-benzam de;
Cycl ohexanecar boxyl i c acid

[3-(5-ethyl-7,7-di nethyl-6-oxo0-1, 5,6, 7-
tetrahydro-im dazo [4,5-f] indol-2-yl)-

| Hindazol -5-yl] -am de;

4- Met hyl - pi perazi ne-1-carboxylic acid

[3 (5-ethyl - 7,7-dinethy| 6- 0X0-

P N T T = . o A - 1 L B 1 ~ 1 N\



R6 is hydrogen; X is -S(O2NH; and Ais a single
bond. Such conpounds are e.g. selected fromthe group

W®@1006/069677 PCT/EP2005/013732

N-[3-(5-Ethyl-7,7-di net hyl - 6-oxo0-1,5, 6, 7-tetrahydro-im
i dazo[ 4, 5-f] i ndol -
2-yl)-1Hindazol - 5-yl]-benzengsul fonam de; N-[3-(5 :

Et hyl -7, 7- di met hyl - 6- oxo-1, 5, 6, 7-t et rahydr o-i m dazo| 4,
5-flindol -

2-yl) -1 Hindazol -5-yl ] -4-nmet hoxy-benzenesul f onam de;
N-[ 3-(5-Ethyl -7, 7-di met hyl - 6-oxo-1,5, 6, 7-tetrahydro-im

da o 4, 5-f]i_ndal - . . L
o ‘Li“f—iefi r?g funsromally smiarpreteinspandaikis way etlaws de 'esr)ecially

|N;:l [argl'gﬁ%pgi!(@ 193 su%stzclngésqﬁttom{é c1s0%Qah exarpld T4 LA % alm PNAS

ﬁp WS 9M6ﬁdb9£éb 7%313&(3] etﬁalnﬁtehd)ﬁyl 189,02988¢Sﬂdvf631r?mddﬁ8101 Chem.
d‘[§8§34§[ﬁ81}13)qrossléemtl yllﬁg gﬁ]lg pg%l%%t(?gééla) Xndr}galldm et al.,

5- 2-BMBOIJugriamef 19919)/ W7 S8 %%félv\ﬁ@lr@{mlgﬁy incorporated in accordance

N[ 3-(5-Ethyl - dlnethyl 6- oxo- |
6, Mithdfi awaﬁi@l i m dazo[ 4, 5-f] i ndol -
2-yl)-1 Hindazol -5-yl]-4-fluoro-benzenesul f onam de;
3-Chloro-iV-[3-(5-ethyl-7,7-di nmet hyl -6-oxo-1,5,6, 7-tet
r aﬂ‘ylngenng grodipz odribdfurther selected from the so-called Nuclear Localisation
|ndoLa§§$§ )-1 Hindazol -5-yl ] -benzenesul f onam de;
yWhete pndersberposigvely shargsd éhagic) demainy drearidenstood

101 d%ﬂﬂl‘blg’d {d ép@gﬁkal
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yl)-1 Hindazol -5-y jtangeted TYPUES oS SRILBUF Pl Al egts NLS and their
N P@I(O&CEt *ﬁﬂheﬂ:e? amllmevvhyhelﬁdmg( sinklehabic NILSlikMOs Qe BV 40

?zo 4. .5-/1J.n

by VSRS T, Rntisen fproy sy e IV delderom ), et

[ d@l , Cell, 39:499-509), the t id -
| v g€l 394995 edF1rrTlglc a§1 r6ece tor %’e?] 8u<§ea}r lct>cah bornomgnal
5 KB@@D(EEVQRKRQKL Ghosh et al.,, Cell 62: 1019 (1990); NFKB

g ST IR T W

t eéxaa’qﬂedBOﬂﬂika@&]ZOIell Biochem. 55(15) :32- 58 E) 994), and d ble basic NLS's like
yl')-1 Hindazol - enzénesul T onam de

f]i ndol -
N‘[%s J(I nﬂ'lg 6519%19 (African @lam@dhgad) @rqtms Inule6pMsrhit (AaRydr Lys
] ] ’.*{%%?Zf"‘%‘igfﬁw Gly Fip.Aa bys s bys Ly o by Asen Pingwall,

neg al.f OelhB0d9- 45!8(,‘11982 and Dmgwall etal., J. Cell Biol., 107:641- 849 1988.
h+* é - | QB I-7 7-di met hyl - 6- oxo-1, 5, 6, /-t et rahydt
}}ﬁs 61?14 eﬁd@{e\&gﬂxﬁ}) tefqrEncg de gqgord}mye jvith the invention.
- Nithérofs R)%Qlﬁ%ﬂ@ﬁ Eﬂuﬁ%@ﬂ%%@ W?étlﬁﬂ S w?nc% V%%Blélltdntﬁlsynthetlc

| nvention are the conpoun ormu
i eatidss wh@m,ngrmﬁll&?iorr@p adxkesmthéwdr 0@8Us oReteScoupled to reporter

g:%h%lﬂléyle?c?(wga Wher eletd) ﬁ}grﬁﬁalngsaq%gg}%gt?&@% gek:)lll r?gc(iclall fn this
h)cdhﬁl@:ﬁﬁn ek%xhﬁlary%fe@dﬁ”e‘b are@ieAo Dindvall, 384 Ea§?<%9 dAnnS Y& Cell

conmpound

[ @195 2E§§7y1590; 1988,3@@1.;%-%31@&94; Nt Azad.eici. dUGAly 6 TH5799,

| 22 d
Dans i Culkd, 20 rege, Kalt A RRER R A A4 1 OB Gioane
t lespectbly puefesedfo detectalgetihg Pk &rith Fgg&,b@h&y |systé?n aPfkrein
R7 represent hydrogen; R5 I's hydrogen; | ogen

carboxylic acid, H2ZN-C(O -, al kyl-X-; aryl-X-, mhereln
the aryl is a nono- or bicyclic aronatic ring with 6
to 10 ring carbon atons; or arylal kyl-X-, wherein the
aryl is a nono- or bicyclic aromatic ring with 6 to 10
ring carbon atons; X is -NHC(O-; and Ais a single
bond. Such conpounds are e.g. selected fromthe group
of :

2- (6-Bronmo-I Hindazol -3-yl)-5-ethyl-7,7-di nethyl -5,7-d
i hydro-3Hi m dazo [4,5-f] indol-6-one; 3-(5-Ethyl-

7 dlnethyl 6 0X0- 3 5,6, 7- tetrahydro |n1dazo[4 5-f]indo



3-(5-Ethyl -7, 7-di met hyl - 6-o0x0-3,5, 6, 7-tetrahydro-i m da
zo[ 4,5-f]indol -2-yl)- | Hindazol e-6-carboxylic acid

w@eiodee9smot her enbodi nent of the invention ar eP€EP2005/013732
conmpounds of fornmula I, wherein Ais -CH2- . Another
enbodi nent of the invention are the conmpounds of
formula I, wherein RL is hydrogen or alkyl; R4, R5, R6
and R7 represent hydrogen -3hd Ais -CH2-. Such
conpounds are e.g. selected fromthe group of:
2- (I HIndazol -3-yl)-8,8-dinmethyl-1,5
7,8-tetrahydro-i mdazo[ 4, 5- g]quinolin-6-one; and
5-Ethyl - 2- (I Hi ndazol -3-yl)-8,8-dinethyl-3,5,7,8-tetra
hy @ 0:Si. Phteag 8[43 5752 @hd 919301811 8 c6rr&pendifB @ERE are suggested. Both
embodi ment of the invention is a process for the
pr Byhdicationsrarectuded Berspoungéereicef ornul a |, wherein a)
a compound of forrmula Il forrmula I, wherein RL to R3
and A have the significance given above for formula I
| STHERGIRRU THOATL LY AV BWGENTSor nul a 111, fornul a
11, wherein Xis -OH, -d, -Hor -OW and R4 to R7

5 have the signi ficance given above for fornula I; to
9i ¥ ORIl Wﬂ%ﬁn@é{ntﬂ%ﬁ GiHéh@ ohe tHePdyXH 1@aéent Yé‘"'a‘?sroedh'asé% in
to R an e si f1cance given above for
f oadditien to;a sbgnasl; gerd:ratmgmgamd Tbérapemtwgmts inciudesdl| sabstances,

conshEeI5E Facnl Brlor st Slisicidaita) SRS reolasipyl effects in

ThenitdalsC Yisekclafly GO FRENAS 161 exfafiple) i lldin@in Rcordance with the
pharnaceutlcayly acceptabl e salt thereof, which are

10 sub]ve@tnorbaﬂl maanislifen howenes net exslusively, Bempstisrainaals fijre dogs and

R R R T

U SHRe @ceDf8f) PfithatesGikeRper) ohiafpahh@s brr, mud Auian Tharapeutic agents
pharmaceutical | y-accept abl e sal t thereof are
i | FansherRieweat Bythe RRMPRIHGVRTHNTOERIe8 & aepordAcE With thssinyention in

. a5, SRS B Bl R 80 PR ERel

15 gi therapheticaily abteﬁfamgrediﬂetsess &e yhedearftonng lared eurhbdrof may

be obt ai ne stand ro edure f or

chgﬁf@ﬂ‘%“a%ﬁ@}( T i WFV%dﬁoﬁg{Cévﬁl‘éqlg from the
I's Q)%ﬁ%‘fb@%é"ﬂnhmﬁterst H@mﬁﬁ@@ e@ggrS%ﬁf‘ﬁEt%% ®dceptor llgands
the literature cited below with respect to scheme 1 t

4. anfitodies garnitigetsy iomelieding myateriady, ninogg midiicdy dreRlso 4o be numbered

obt ai nabl e d t hos

" P B SPBYRe RS e oty S5 Bmeniangpocisie aias
20 or ﬁ@dlbl@ a@&l%cﬁﬁ rbiend ﬁblﬁaﬁ@t&nﬁdrﬂﬁloﬁfﬁt@@l t0kink QstéNHu@ther

I can ornedg% different synthetic

at hways in
an amﬁ»glymtenai@m § cotokines kel enyihrpprietin (é’r@e Hv@np@pcgetm (TPO),

Se%@(%%&f}{@nc dﬁU%g g’é glgmgé';]%w mgnlr?%h{l&f?lp(lilk%%ﬁgwth factors

pr @péluding GG Folf ancidiGIoRN) dﬁldafmaﬂ (grcmcth dadtor( (B neankforming growth
starts fron1d|an1n s of whi ch can
r efactass (ipglpding d{(Hohalrhad %@IQE @e@i}pblaﬁ&gwth B?Imﬂnﬁ transferrin,
[ )C )

25 (st B et R PR SUL00 Loy Shhig ety Sfprocin
esiemis YBGE, EijrF hyldryawh&mphtcrfaazo Ipeqlacti%o adrdeocirticagropic

D BT O 75, B A Rorkl e BRI SBETE Lkl

S' i1k GRARGRL %h@ﬂn\’cﬁi& (BEAY,&h§rofd-StnuTidiy RormoROETSH), leutinizing
synthesis of the corresponding dianmnes of formula Il

or precursors thereof is described in Mertens, A, et
al ., J.Med.Chem 30 (1987) 1279-1287, von der Saal,
W, et al. J.Med.Chem 32 (1989) 1481-1491, US

4,666, 923A, US 4, 695, 567A, US 4, 863, 945A and US
4,985, 448A. For instance, the diamnes of fornula Il
wherein Ais a single bond are naned Ha and can be
synt hesi zed according to US 4, 666, 923A, DE 34 10 168
and Mertens, A, et al., J. Nbd Chem 30 (1987)

A PN N A PN o I - R ~ o~ 1 ~ . ~



be prepared by different synthetic routes according to
the nature of "X'. If "X" is hydroxy the correspondi ng

w@200ad68601 ecar boxyl i ¢ acids are naned |Ilia andPCERPIO5/013732

manuf actured e.g. as shown in the follow ng schene 3.
Schene 3 In schene 3, R4, R5, R6 and R7have the
significance as given above for_ fornmula | . As
described in Snyder, HR, et al., J. Am Chem Soc.
(1952) 2009-2012, 3- indazol ecarboxylic acids of
formula Ilia can be prepared fromisatins by basic

ring opening, followed by diazotation of the am no
gra}g)ggr,ln reduction to the hydrazine and condensation to
gi REe » PERECSIRIPRS-JPBOstearpee, e B snpduding gein; ansl alk ether
ei trhakr j-al: vali L. . be, obt ai b th
ot e i By bk Bl PRy DR e, 56
r edistitiorn Médi¢dh Ecommmies Patadiroducaioh IGongpani t Montvale, N.J., 2004 and

hi ide.. ¢ . ti tart i th
Ly TN SRR LR ——

Swhibeth &@@xﬂ%iﬁ@l@b?@?ﬂec@%r&@%ﬁ aGkdfice (€. 9- Piggott,
D., Au I ﬁ

M. and Wege, stralian Journal of Chem stry 53
(2000) 749-754; March, J., Advanced Organic Chem stry

A0 R o B ST o

( 2 gy-dffraciig aibstantesgbinaB @b Hly)ofAREo1BY A8 -
( hydr ochlor i dz%ﬁf(vi Aaia hydfﬁgxoyi m'%o%cet am'agéeps ﬁicre]llgrtlssue

cy Ehgnegs i Ui digrincyhic egenthare dersixampld kravevasngtexglusively anti-

Shei ' - l - . Orqg. 21
10 1858 v BIGHRY oy eytins s s
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( 20®Q)bué\1]§a_3}e, #ifdjulfahé, pipOsulfand)y Bt (eRebenzodepa, carboquone,
corrgsggndln% Hﬁ&#ﬂgazoLets-carbaldehydes are named

| HB At @an TR AR PiRes @ng medy lmigloring (¢.g. labiretamine,

{ OlrieyBnRISHE, dict e iopRRSphodami
and R7 have th% %i8n?P?ggﬁégkggﬁggvg%ﬂég%gﬁnggpﬁﬂmnm“dq

f ofria¢thylpImatamineyspeatabniabgéromustaals (. @adrab®ucil,

sy ized fro ui t.abl.y substituted indoles b ,
¢ HPRBREGye RRiRior ene & pbus ol sy e ealrpipamine
DI meclgibretiamindxidd/ketrotISie, AR IIHARR hovediha 'lgxﬁeg Z)h%nr%terine,

y

Certain substituents on the groups Rl, R5

noPTeHBINMYSHRS, tiodosfanaideorasit inusierdds nitrhsoussantongmiuads (carmustine,
se e ' ove and .may .requi.re protection
SR HREL BN ACh AR e LSt L,

| nEBANoBYstias, Mtdbraniol, MYEILENY bifdbRIHRardRloRBuRERE SMURE-platin
as.%ﬂwﬁcet | or tert.-butoxycarbonyl derivative.

A CRivding genivativegner theyHke and iheir derreafivies fdenotherprefoom

Ot 1 itiRbnt R tHRRG . 0f RAGhLAN.SEAMens e, For
instanée,na qgnp Sﬁ%mgp%f%§%% g%%”ﬁgg&ﬁgnﬁyﬁiﬁﬁé¥%%&9f
beantivirgl andrantibasteriad nctételsnkstame areyildingacl & Rehycide, actinomycine,
sul foni ¢ acid substituent on the group R5.andyR5, .
whii"CHARHRIE] $a%AMS bPnyqimQUPYnaTRYRIRS cabiccaprainppliline,

( echgombiyiyéiRe Wtkii b find dﬂﬁﬁo&&bi&h?}ﬂ@d%og'—o@é‘! 106 Qlird
sujtabl e ami no protection group (e.g. renobva of & Boc
grdprubiaine, TRiayYicing) Rigdrayiing -myceplgenobiy atiddnedalut@ycine,

arg ' o) m no..group), dial kylamno- (e.g. by .
Bk B R I RHRY s, pitioleiah mromiting strcptonigrine,
apeppro@he titydidine,\beGinkDzbithtine, boubiBiR HUaMAdelycosides or
hydﬁlde or Esanﬁgiler-CIarke reaction with an

apOrGPFs At B Aii¢foAngibiofIck. Ang thenlikegarahey derivaydsani no-  ( by

am de formation froman am no group e.g. with

appropriate acyl halides or with appropriate

carboxylic acids after their activation with CDI, EDC
etc.), alkylsulfonylam no (e.g. by reaction of an

am no group with sulfonyl chlorides),

aryl sul fonyl am no substituent (e.g. by reaction of an

am no group with sul fonyl chlorides), hydroxyl- (by

cl eavage of a suitable hydroxy protection group (e.g.

hydr ogenol ytic renoval of a benzyl ether or oxidative

o o o o o,



accept abl e adjuvants for the treatnent of diseases
nmedi ated by an i nappropriate activation of Aurora

wo 2006109967y r 0Si ne ki nases. Anot her enbodi nent oPCT/RAR2005/013732
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invention is a pharmaceutical conposition, containing
one or nore conpounds according to fornula I, for the
i nhibition of tunor growh. Another enbodi nent of the
invention is a medi canent coﬁiaining one or nore
conpounds of fornmula | as active ingredients together
wi th pharmaceutically acceptabl e adjuvants for the
treatnment of colorectal, breast, lung, prostate,
pancreatic, gastric, bladder, ovarian, nelanoms,
neur obl ast oma, cervical, kidney or renal cancers,

| eukem as or | ynphomas. Anot her enbodi nent of the

i ninenprietarred smpodimaiing Hegherapaicallnagiye shlstagice ppjedected from the

co i J as active ingredients together
mﬁ&ﬁggﬁgﬁﬁgi%ﬁgﬁ%§+ﬁyé%cceptabIe adj uvants for the

treatment of acute-nyel ogenous | eukem a (AM., acute

Iynphoc¥tic | eukem a (ALL) and gastrointestinal
st gt fswfﬁferr(egegr]a))dmméz}ﬁéperépﬁyg@fﬂ%@ﬂtws@ulﬁtpélce is chosen from

i nt\flﬁ‘%f‘(;@rbf'%s&:r&hﬁ 445G AbsRNEess WEH fsFARAUISid9f anti-

for a'| for the manutracture of nedi caments for the

t r mélbmenttorgfaciivessabstescasedi at ed by an i nappropri ate
activation of Aurora famly tyrosine kinases. Another

enbodi ment of the invention is the use of a conpound

ackof firther prefek@l BHIbddiment He th&i8pdimioatl R&dtive Quitance is chosen from
correspondi ng nedi canents for_t%e i nhibition of tunor

gr awivh substanchewhishisddierte tie asgiogheesisy fasexpople; Bowdisr nele

of _a,conpoun cordi.ng to.formila |, r. the

e SR SRR PRIy M B bt O (8.

t r @adfiBstpoding Aa@sREhil grdlBaator betiiGhe NEsQ8 irdiiitors of
pancreatic, gastric, bladder, ovarian, nelanoms,

netiewHpptmae - be? wnd al (TIMRihey a9 -#lenAiP-¢ihawrigastate,

| eHé%%?tht%, QMé%ﬁ%B?,"@é%-ﬂ%ﬁ% AIREHHITE N u Shmi e

invention s the Use of @ conpound according to

f otomibrasthstatfrg SUSH&6,t STEEEREIIN - il praag, U DR €9 g €duH - 12 and

l eukem a (AM,, acute |ynphocytic |eukem a (ALL) and

gag\(lg‘?ﬂ’ A g’fl\éhﬂ‘ﬁl or dheiidfEIvVatiYRSor (G ST). Anot her

enbodi nent of the invention is the use of the

conpounds of formula | as Aurora A tyrosine kinase

i nhi Hfurthespre et lkerbodimant theghérapdutichldy aative wohstance ss ¢higsen from

use of th 0 unds. .of fornul.a | .as . . .
ante 2R LB BTG “gerd'se MG R R dan e in digpo nucleic
| NYSM drfwheteih AL 1S @wWB uBIBEti A aFDES aleAHTH BiMREBWRA each other, for
formula | for the treatnent of cancer. The conpounds |
acesiiladorevernet pradeeyaly.iin rler fOPrOfrSe SO0E Sherapeutipar anti sense
fo f i ' . :

| CEEL AR LIRS LR My OSSR SRl SpsThiuts hose
C ofiré Gidlidudalhiele h@d-packdht dsanaloas withtviadibug ickbonet henalogs can also
bi ol ogi cal effectjveness and properties

f the .
coffAinas baskbprasHpr exampln doypeermof PR YR RhgET des
no g : :
e Bl cPaR ol ARIGETYR (EQ0 Ham Sarerences given ther
f r bersingerg Ardrg. Gherds3 S3RM0 (2870)y Sprac kvali, Euadi Bjochem. 81:579

hydr gbrom ¢ aci d, r Qi odi_c 3 riLc acid,

oA IPR: ZolsineR oo SHRO Al Ko LB ORTE SR Gt B, e, Lete

t hgwe(1984), Y.edinfgeOenaP! Bth CCIRéph. BocsS MU A® (1988); and Pauwels et al.,
p-t ol uenesul foni ¢ aci d, napht hal enesul foni c aci d,

napht hal enedi sul foni ¢ aci d, net hanesul fonic acid,

et hanesul fonic acid and the |ike. The chem ca

nodi fication of a pharmaceutical conpound (i.e. a
drug) into a salt is a technique well known to

phar maceutical chem sts to obtain inproved physica
and chem cal stability, hygroscopicity, flowability
and solubility of conmpounds. See e.g. Stahl, P. H
and Wernmuth, G, (editors), Handbook of Pharmaceutica

~ 1 1 I T - s rur



The assay is a typically ELISA-type assay where
bi otinyl ated substrate (PKB-GSK2) is phosphoryl at ed.

webmspbwryl ation i s detected by peroxi dase ( PQR)T/EP2005/013732
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| abel | ed pol ycl onal antibody (PAK<M I g>S-1gG POD) and
phosphopepti de nonocl onal anti body (Mb)

( MAK<P- GSK>M 27E5-1gQ . The ?say is validated for

| C50 - determination. Materials Assay plates 96-wel |
pol ystyrene pl ates, streptavidin-coated, Sanples 10 nM
i n di met hyl sul foxi de (DVMBO) Aurora A-His-4
Ctermnally Hstidine 4 (HS )-tagged Aurora A

fuI | -1 en&@h protein, stock solution 0,7 nmg/m, final
Bemps(hegipi 26PKH- Qﬁl&@)mmphgw@m@bqﬂwgue@él dydlgiedcids Res.

]E E?ﬂl?%@ﬁﬁf&g‘%m&%&ﬁ% P horoplt{noates é%xaw al., J. Am.

f i gabmcOoe 112002 NMIBAK Mk gy phogihorbhidAd tdbmpawie (de@ Bckstein,
horse radi sh peroxi dase(HRP)- |inked Antibody, diluted
. nObigomisigopides and Anajogiss) A Prassicel @Plﬁﬁ%ﬂhb ngorééimvemty Press),

TSI R N S T i QU5 o

eﬁmg/ B, 1d4-1189e€9DD); :a%]aswapmem (Tit. GAOBYgl: 1:m608 (1992);

ZS&E%%%%@%@P’ Bt Lioan S R abi Reetosoi2 @ (LS8 Wherein the
butdf@ences %%h efhatNes tdce ottt qu:ﬁitly iNQceordance with the

127531- 001, final cone: 4mMM T
2- mvenieomR Otet roxly geednydin tlnos@wpthopmabedqbones see (Denpcy et al,

("tps- hydr oxyaet hyl)) -0 ane") .(Me Cat .
Mot B8 0A L) Lo A AT o bR ioges U Patents
f a5 386,023,65,6376684( R@om 246) s2IB0st1i 8 4F9863CRliedrdNOshi et al.,
9100221) EDTA Titriplex |11 (di-Sodi uny EDTA

Apga delem. It E nngEW@ @891) Metsinger gg4.18. ApoBhem. Soc.
ABT B

A @S@r L Rsingers b Rreids s Naclsotdgs Pcliog 1999
aCCﬁaptéJGZ and})/ABC SRapbLurbi %QISJSSO C€abohyiraea¥lodioations in

1204530 BTS di ABTS tabl et 50
o ABRSGRbY PGS oS- CABSPS) B P aPh (o pesmacket il
Di BeReshics h@&?ﬂnaf@l‘iem Q1. 4:!3§§r%f%%%)HJeE¥C\’gft3ﬂ, ﬁboBl_omolecular NMR

Pol ysor bat 20 (Roche Di agnostics
108063 Qkﬂ%mﬂjetﬂéﬂr@ LetDi 37h74(3t(h99ﬁ)t ald W&o Rimse Backbones,

NERER DL g ghes gk s SBatripeim LS Bt e S350 R e 34,506,

10a1{d\43 r% and 7TMSOTIympbshit SeBeNs 80 Cabbify dgatE’ ﬁ/ﬁ}d-fﬂéatlons in
Wash buffer) (PBS—T 10 g/ 1 PBS( Phosphate buf ered

saf\nhEnsR eseaThH 33D TWe Songhoi 3w BRENAEHKT The %fasmes cited are

di ' - Thi or ne

SL S8R AP I RO T, RERRY, REEERUETE s neor
( eaphurality bf EarbuychO$ugatd na tikbyisé \A&I&fable@s&lﬁ&l@icwld)s in 4€drdance
m | ncubation vol une and the follow ng

I I 01
D i) Ghengvarm oncs e dgRny/S aboRber) SoouReRALISIA PP, [ RobTBiEovell as
P ) .
areReg BB it R, PRI 2, BRI R st are

mgxpdiicly. iﬁchMraEd:l:l@rejaﬁthTM a(fdlmﬁl tﬁ3@e seldctign o0 uG@bKk mivleic acids

h =0. 28 St e Act 1. Sa e aration: add
2477} mﬁéﬁ* o50f Pl @a{)f&%@% g e gaturally
l nod’ébﬁﬁfg%d@téﬁcf fhidd ﬁd&ﬁ@ﬁ% &h@&&l&gsfdr Ak tue QT nhOlki LM Analogs
19 . Add directly 16 m Aurora-A-his-4 diluted in
kl"‘rﬂa%ﬁoﬂ!fflfsé@ to assay plate. 3. Add directly 40 n

per well PKB-GSK2/ ATP m xture to assay plate, (final

cone: Aurora A = 250 ng/m, GSK2 = 200 nM ATP = 4

mV). Negative control: wthout ATP. 4. Incubate assay
plate for exactly 90 min at roomtenperature. 5. Stop
reaction by adding 20 mi EDTA in all wells. 6. Wash

assay plate 3 x with 200 m washing buffer per well.?7.

Add 100 m MAK<P- GSK>M27E5-1gG (1: 10000) and

PAK<M | g>S- | gG PCD




(1: 6000) dissolved in 3% BSA/PBS-T to assay plate per
well. 8. Incubate assay plate for 60 mn at room

wo eovpeemrure. 9. WAsh assay plate 3 x with 200P@i/EP2005/013732
washi ng buffer per well 10. Add 100 ml ABTS sol ution
to assay plate per well, incubate for approx. 4 mn at
RT on MIP shaker. 11. Measure absorption at 405/492
nm 12. Calculate %inhibitith as: D ( 1- (E sanple -
E NO/(E pc - ENc)) x 100 13. Calculate 1C50 using a
non-linear curve fit (XLfit software (1D Business
Solution Ltd., Guilford, Surrey, UK)) Results: Table 1
Antiproliferative activity The activity of the present
conmpounds as antiproliferative agents is denonstrated
by the follow ng biological assay: CellTiter-G o(tm
askapeiembadiment ghectherrpeutisallcagtiveisplstaney oy ghepen from the group of
LU ne: I Cobi Li . :
noRe AL REGae e o Qi desRtn ERIO0ROR 477, BT UBpy16577
cePCT USP6LIY000RCDESO/ 162 Hamiihtdradiated conplidielyAERwith by
present, which signals the presence of netabolicall

5 ackefsyencgeheremsych %ené%qeagce(mﬂ%ﬂvets|t%bleaﬁ18iltﬁ<9ﬁ?e“y target
AT, ) lekd . xeRdi0c ez Mes.
e 5?@%&%? l:%" r%??’h%?f?%@%%@a% Tilexien. gro ™
2,5 % Fetal Calf Serum (FCS, Sigma Cat-No. F4135

G St TR S -
assEAhnhMd-&BtdsSivivaneinfReMeMolyhnd 8¢ eM@lthelRligihg SctiviedfdBstances

cells per well, in the sane nedium The next day the
10 t esitch @ fy e ariplevboweved delexichisivahy eygen livaise Batoligtisoyrplimus,

rangi fir.om 30.mMVito 0. 0015,. (10. concent ' -
g B Thotiy Mph g Py AN ot RRE RS bl 8B
WaSat A3t ©6QFadidlgV EGF| fistinsnmitl thedt dedivatesfand healogs.
manufacturer (Cell Titer-A@ o(tn) Lum nescent Cel

Viability Assay, fromPronmega). In brief: the

cekl.- I gk : :
ap%%pg%aﬁ‘g?re y eégﬂ?ﬁa{:]tbvt@re sglbgc%ncf;e? ﬁfa %&{vﬁtesﬁﬁg?ﬁfcétc%ﬁnfaﬂ&s, which
15 CehrkFeleated Gool haphrineygthetic hemriadeaedogsThe. foodemmninex)ybiredin,

carefully.n.xed for 15 m nutes to induce cell |ysis.
A wayhrambin i saurethgiTaphen Db anty Sesi et cnase. piastiico
{/\glly}/d.)lﬁﬁé%fes FactéSLARANYrBEoRMhid, Wkﬁnﬁ&%Isg@P%:a%iG4 t&inase;

ac). Details: 1st, day: - Medium RPM 1640 with
QA Unrevpogytamp aggregatians idylitors it aditylsabieglrojcid.siclemdge,

(oL B0 3 v Nt} 3P BERLSHE B 5885 Phgnoice
20 | Naffhditedistant@hdsofd, b38émeRiaborie] BétemEtBasine HudéSokid@s cortisone,
nCl ear-plate white) - After seeding incubate plates 24

h elpbgzel, chmpiopnoesonidg desqximpiasnsndprmethanens Tupipplone,

co ; : I c

71 R Tae, M- RARRAL RO, AloBRAE bl B oo,

3, Bydrbcoefischd, mbdthgpagimisotbns] momemsdns, prednicerbateapaddisone,

directly to 163 m_nmnedia. Then step,e) of the dilution.

prBrgé@a?len@é%@?@lﬁ%lenﬁépzﬁﬂéle%@-?tswc&ié@t}-ﬂi nypEery dryes like
25 aChiR¥&nat B naReANd o f188) 8&loptdFed, TRIbIBWEST, ibuprofen, indomethacin,

concentrations, a serial dilution wth dilution steps

of ketorofeaskétotolapnagclatanemdien grefemamheaqid, aeddxicam zabumigtone,

as_descri bed here.bel ow for t.he secaond highes e
PP TSRO P8 A ittt il S R Ta L B ap: rofecoxit;
COFROHKS ﬁke?ﬁlkﬁ'lbidélaﬂﬂSB&dp?llyllﬁrﬂXb)ﬁﬁs (iRMBRD B tikh, Mitcestie;
1:3 (always 10 M to 20 M DWVBSO) in this DWVSO dil ution
row (results in 9 wells with concentrations from

3333,3 nMMto 0.51 mVM c) dilute each concentration 1:

47,6 (3,5 m conpound dilution to 163 m nedia) e) add

10 M of every concentration to 60 ml nmedia in the

cell plate resulting in final concentration of DMSO :

0.3 %in every well and resulting in 10 fina
concentration of conpounds ranging from30 mMto

0. 0015 mM Each conpound is tested in triplicate.
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Resul ts: Table 2The conmpounds according to this
invention and their pharnmaceutically acceptable salts

wa@2m6kesstsed as nedi canents, e.g. in the formBET/EP2005/013732
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phar maceuti cal conpositions. The pharmaceutica
conpositions can be adm nistered orally, e.g. in the
formof tablets, coated tablets, dragees, hard and
soft gel atine capsul es, solutlions, enulsions or
suspensi ons. The adm ni strati on can, however, also be
effected rectally, e.g. in the formof suppositories,

or parenterally, e.g. in the formof injection
sol utions. The above-nenti oned pharmaceuti ca

ColRAsitd £PAtsAAR Mfoseliré, ﬂﬁﬂ)g@ﬂld@kﬁ’@%ﬁ&ﬂo@ﬂ Zyffoxic antibiotics
conpounds according to this invention wth

phidrerdaveenubisi, Idpxombicin andrthegyantheacyelinsgadirelaied suhséanses,

tose,. corn st.arch or H

BT i dPlAn g, i REuPALL YR ffftield BLRLor dhfiting analoes:
f ofacEwABIPHeceta®], Sit6hmag pldtenm dodipouadd kit scarlsapditiam,
tabl ets, dragees and hard gel ati ne capsul es, Suitable
cafriml@r@nf o OB RIakuIsEMACTEEp B ok AR, Amaliyp, ReYRfAN Iterferon

|
o @%ﬁa%] an%lf(lt:r e |E2§’}&pe ?‘?g‘%‘ﬁst légﬂgﬁﬂﬂ chfd agrﬁ’ep orfimer,

acdldasteusine shexameerptretdrain, eamﬂarairegenhsg\md entloassrugdnley,

requi red i.n the case of soft I

SRS, FrRerially gpisrpaiipics i Clgss i & s oy

SYdhhding t$pe, E%r cBARATRE, Qys Bt &£hide) pagxln YPheS preiny Elﬂﬁ@l'tartrate

vegetabl e 'oi I “and the ITke. Suitable carriers for

s wIpg il wobitagatay antiafrbythesesmdltes lidesainedypese-ghdiddesieg mexiletine,
sem

OL@SPW@)ée?ﬂ%mbi?a wgmgu'fd% SOS¢ u%ﬂ% oggt%gone A0%inide

MGREAMEY; anG & yAhiRich b SRIsY &l bateFecep@riblotketeliBe metoprolole,
stabilizers, wetting a ents emul sifiers, sweeteners

c oisBolglt Bropranglpbragiprrolodatens lglgpxpyenojelhantiandybunet ¢icClass 111
pr f I [ebe] t

lﬁée a%lgdal?}fé sg%f]dtl amiﬁb?t?{n ecﬁteCﬁasgﬁgﬁg%ecﬁliﬁlaC&F vcérapamll
Y agalulabmﬂs@that aamaﬁsytﬂmmamcerwsmabrcmmse tlpmnsplum bromide;

conprlse e.g. the fol]ow ng Tabl e roul at i
(VeEeniaaminatla of avgwaf%tsuﬁﬁ}@m fae%a iike Vageu tlmoﬁndothehal
' t@ﬂﬁvﬂ]r Fﬁc?tor ?\g 4 UF) BaSf %&6@1@5&' @trogltl‘{\’Fﬁaorp(lBFGfF‘) erQ)nV‘@Pa‘F DNA,

es at . Pass the ar anul es
t hmnh @kamnklathlehalrgrbwm@ctequ FﬁﬂfehtFGF42 VBGFj T6H Stindies,

) Peol o e ARy R b seg S E3fs EPo);
Mdﬁgitél%@@céﬂd% lﬁ&cﬁc&yl&gcﬂm%ﬁﬂnﬁﬁ‘lﬁgg%x[Hexd?l"gltéﬂh &Qoxin; heart
m nut es.” "2. tens 4 and 5 an for 3 m nutes.

3. glEdsides tike qaat@mes pisisel|leidineil aatibypertension dunep ks penral-

L e T v

C Osmb@tum:s &i spRits/Adopal ifhissraliné tede@otagdidtgXalcdim emmal
elatln sol ution %& X ght _beads: .gelatin solutio
B

2 lalyclmjof\ﬁb? dibydropyritiag tpsdikgmaisdipincapirendigmer BGE-ppibitors:

[ b

o R SR, o ARG ar LS MR i

somglcﬁemm-ﬁrmm@oubtst car@ldsanaue silatetiBAaks)rtang, teExtsalame
ensi on fron1bﬁads with two kg% rs of. fi

t
R0 TSGR B SREpSae BFGher Lo G BTl Ty eEp Oplockers

Cel'iﬁer prizaal, 'u%lcﬁt d8#408inf BinaZosh, "t‘era&snlv%&rzﬁ%ﬁéa@dsoidﬂatators
measuring cylinder. 9. Repeat washing with small

volunmes(here 1 m steps) until final volune is reached
or extract is clear. 10. Fill up to final volume wth
gel ati n and honogeni ze. The fol |l ow ng exanpl es and
references are provided to aid the understandi ng of
the present invention, the true scope of which is set
forth in the appended clains. It is understood that
nodi fications can be made in the procedures set forth
mnthout departlng fron1the splrlt of t he |nvent|on

p— o p— . -~ o, g




To a solution of
| -ethyl -3, 3-di methyl -6-nitro-1, 3-di hydro-indol -2-one

W@ 2008/06p6725. 19 mmol ) in net hanol / t et r ahydr of ur eem/E£ridp3/013732
(1:1, 80 m) palladiumon charcoal (10 % 1.2 g) was
added and the m xture hydrogenated at room tenperature
for 4 h. After filtration andevaporation of the
solvents 5.05 g (98% 6-am no-1-ethyl -3, 3-
di met hyl -1, 3-di hydro-i ndol - 2-one was isolated as white
solid. Ms: M= 205.0 (APl +) 1H NWR (400 MHz, DWVsSO) : d
(ppnj = 1.11 (t, 3H) 1.17 (s, 6H), 3.58 (g, 2H), 5.12

2 IH), 6.25 (s, IH), 6.92 (d, IH

i Il)keé_}_f%}fdrgg@%: dgsga_rgpyl@pmydmhlomtage 311Uq>)h§qdi,rrot-ropru551d sodium;

| H t
b o Ah Sy a3 Al e M RSt o B encrine paesilytcy e
(5 d@B’dgqergdtoflﬁmﬂsﬂmhésuilfnnaie eilctletaﬁhlﬂhb(ébéhdﬁe (fRRArddoltisoRs;
oomr\t@{ urefor 4 h. The mixture was
Y A fTFingne, gnoximene &l aihpatomics,
sr OQE@dcﬁiﬂ'ﬂ?Qﬂ@taer%a%@ d@@§m§1tei'éé5 ?%e@ﬂ?%%diﬁ%rg?c :{gld d%)&mmerglc

extraction with ethyl acetat
cofphsgenlikpdibutdmipe epinsphinayasietih, \mottbnéah noXepi@ebhrine,

10 b 100 d
3. BBt e o e e o lcepr
pr agattists VIRS didtyaioet ehnbiYie,CRYrbB iR "POTRYGEK, 3?‘@?’6&& Q/my% agetate,

silica gel (ethyl acetat e/ n- hept ane 17 1)
rg‘@n%latgpy(qy.t@tmgsuﬂ@ BGHB NP GY) VEGHK bFGF3TNFa, NGF, GM-CSF,

o o 1t mél B o osetam e oe gl vellow
( ppyénﬁbﬁffizl;liéfzﬁft(rgllﬁifb silida; Qa%d%ﬁowl‘ﬁ'ﬁ@to% ¢ e%ﬁl(mr i@elt_& Shdthones
9 blye %qj'pcotrq.;bmq, \gynadotroplne somatropln thyrotrophm desmopressin,

Beqlprg&h?/ gto éggfbgéel )ircgmcore 1n lelélg{)c()gqh% tnp?orgl){n gonacl_l- relin,

O a so

N- giimmhhylbusﬁxeﬁﬂdmam‘éhxyl goaerel)ﬁo-ag mlcashyginardglﬁebﬁs&l 11K8- Y
cet am de 22.73 mol) in acetic anhydride
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o s Phe) <RIl et AR VP )58 £
st tepomhglamdrurmaanWez (hBMR-2))visisptoxphichates de. lg\n tibededrinyd,
organjc ayers were
we %n@‘é‘r°v‘&(dﬁeh)i’§8§ﬁ°a?ﬁeh§9&?£%18 &g orosie: chqwetl(i@él%qd alggdronic
waidid, tilddiOnidlatid), o SR
concer§£ rat Iéld ak T?]e g relggégl\{l&lrr%ductrﬁ%%%hﬁ@s&)ﬁ at@(’}% 8”" onde
By ridwﬁpot@nhystmnc,agrgwth faetohsydndanytdkan aa/like rm)meamel Growth

C
(i ﬁgct@hif?@ Padietpt yﬁ-ﬁgﬁwtpﬁwa@%h FihrablastSinopth Reptors
oI F6Fg), ﬁfm@arﬁm@ermha?amkd @wc;prala) dTnSaNgonMng G?rga/t}pF'_Bctor-

1H NMR (400 DVSO,
(A(gf;fp(-g) E@Ftblropglemg (]@go) Bsplin glkpﬁrpmth Pagtor-I7(I6E-1) Ipsulin-Like
I
H)Gro%tﬂ%aétép-n (k&}g Héolgf'e?leﬁﬁ 1l Jé by tfrn(t)e_rle}l%ma% (R olntstiggline

25 ZIIQ-@; Interleukm 8 (IL 8) Tulmor Necros1s Factor-a (TNF-a J gurclilor Necr051s

N- e nitrao-2-o0xo-2, 3-di ro-
o%fmétb%“ﬁ He Fan (ge(ngF ) qoﬁm@ssmwlapngvggctmss(gsfs»ed

| iéide QJhelGlﬂfﬁcm rot t o
| & (52115% e D) e‘f\fl fﬁﬁolﬁ%ﬂ sHﬁl fhfl f%i((g‘rl\;\glglts 1518 fibrin or
urfthsinoge, |eaé@thfdrn B aMglonmemrIeawﬂagnmsmmmumepmmeamylmgde
to cool down to roomtenperature and then quenched
wth water (80 ml). The yellow precipitate was
i sol ated by suction and washed wi th et hanol / wat er
(1:1). The solid was dissolved in ethyl acetate, dried
over sodium sulfate and concentrated to yield 4.15 g
(93 %9 6-amno-l-ethyl-3,3
di met hyl -5-nitro-1, 3-di hydro-i ndol - 2-one as a orange
solid. Ms: M= 250.0 fAPI+)1H NWVR (400 MHz, DMSO: d
(ppm = 1.15 (t, 3H), 1.27 (s, 6H), 3.64 (m 2H), 6.54
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Preparation of
5, 6-di am no- 1| -isopropyl -3, 3-di net hyl -1, 3-di hydr o-i ndol

WO 20061069677 PCT/EP2005/013732

5, 6-di am no~3, 3-di net hyl -| -i sopropyl -1, 3-di hydr o-i ndol
-2-one was prepared in an analogous 6- st ep- synthesis

as described for 5,6-di am no-4s-ethyl -3, 3-di nethyl -1,

di hydro-indol -2-one. Ms: M = 334 1 (APl +) 1H NWMR (400

MHz, DMSO: d (ppm = 1.12 (s, 6H), 1.33 (d, 6H), 4.09
(br, 2H), 4.40 (m IH), 4.46 (br, 2H), 6.46 (s, |IH),

6.48 (s, IH) Preparation of

5, 6-di am no- 3, 3-di net hyl -1 - (3-nor phol i n-4-yl - propyl ) -1
3me(glpq§§ﬁdp@ ¢qﬁl@m1 tegaqiﬂ@lde thioacetamide, and ethanol; further 51lver(1ons)

5
3 TR O M bR AR kbt apednitiotis,
6- stgeﬁ-l&ymhhﬁeweﬁsﬁ@e pkiﬁcﬁﬂinbéhﬁe B%Zﬁpéﬂ@ill I&F&ﬂ&lﬂtm

3, 3: di net hyl - dro-indol - 2- one.
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5 1|_|)Z19m{dﬂem%h9ms lﬁ(ei\??&ﬁclllg’r%mp%illﬂﬁ lgaréhrgg}éznm qcifan‘{n% penicillins
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Pr ébamz]ogn\hmfplperacﬂhn carboxypenicillins, cephalospormes like cefazohn

56d 3, 3-dji net hyl - | di hydr o-i ndol
%J goaﬁnat ?eé?#l B, ce?otlam cefaclor, cefadrox?l celzfal%xm lolracarbef ceﬁx1m

5 Be t
» 66%08‘%%&1(3 clgftgiufgfa E‘éfbodox%ngl:ogﬁglg yt dtlan, &DTN%QEE%% r)openem

wa§-lactenesednhibitors dikse suhacngmr smm@qnmmgateaenrscmmes) like

d _f er ature
3 o SIS iRl Ripe b, R As i oy siessvelinde
dr apwogh/cosibes H]@Sgéhtahﬁ&nnﬂléﬂimfcﬁ] ‘§@§pt§ﬁ15/é1ﬁet@blfa Hycth, an"i’lgacm
room t enperature and_than poured i nto water Q’
ant® Q%W&WWW%@WW%@&P&@@W% mﬁcmlyde aﬁhblotlcs like

ex fate, evapor at

o APy A R, RO AN e REPERY R Tosemycin

pr behosamidas lipeiclifdasyciny litfm wh, @Ws@gﬂﬂﬂfbfs liké fhétoSifolone
459 of a |Iﬂ%ht yeIIow solid.Ms: M= 232.4 (APl +)

1'_}_11%‘\@?0 m@)mm& OBy, ngrf]_oxggln( gatiflpppcingenpgacin,

(Sb%%mﬁr?r?in liélvl)o?l%xﬁgﬁ : ch%@lone'é h{ﬁg péd%}\!lé_gc’lc}_,‘%u@%%gqu% I't_%nr}ethoprlm

of sutfad@izingi sudfalene; (gly:doq»pptmcpaﬁnlmbtdmyk like dinedinlyyin; teicoplanin;

-d
%J]géje gl]d% %&%1%&Céll%ﬁp8bwm%%e cghgtnalplqggmm IB gltmqqy@zole

r Oddrﬁd@{/esark@ﬁﬁetMﬁiaﬂéle Bﬁfdﬁibl‘ zﬁnﬁ‘x@clﬁﬂ@b?&q}lé RWNER] Refloquin,
as descrjbed for |-all yl -5, 6-di am no- 3, 3-

di elrerpichioragun; W@Ldleﬁhbq? pr2goasal; chiBin Nkaloﬂi«sﬁnd ( API +)

1 "bl%&ﬁl@lb%%h%%met% rﬁﬁl@ n%mﬂbe'q}co?eé (hjfg F@'ér@aﬁemcol'
4 r5f@btbt, daghdh, fubidadc bcid, fokfbmy@iny Rifluatel | tElith ISR, Fhdaihgine,
(|fﬂ§€+l ndazol e- 3- car bal dehyde i)

RS561 Restappifingiisethiqpate) mfampéran, csméobdlearammguwc linezolid;
a [ [ h et
Syl el 1 RELIE S Wyl Do
Urﬂi@qetmdabeglgnatax ndgptwcbv&mhlmynhiv&ntndﬁmirl hdvline;

anr olf ith alum |de (1 Min

i e RisRlactiva BinyRpes Filacsiliins ogass rerse ranssgptase inhibitor
SumdeIRE Y v eWpIskeThinivi@thed

t hen quenchgﬁl1 with sat. %\?altézlg%met g@ﬁﬁ%ﬁ&@otﬁyé téh(?mr
s atavuiapabagavigonen- nmiec(srnemn)ilogs\fetverseamdscmmearﬁhlmtm»yl
acetate and stirring a jelly precipitate was forned.

It was filtered and washed three tines with ethyl
acetate. The filtrate was concentrated to yield 645 ng
(71 %9 of a light yellowsolid. Ms: M= 147.1 (ESI-)
1H NMR (400 MHz, DVMSO): d (ppm) = 4.78 (d, 2H), 5.19
(t, IH, 7.08 (t, IH), 7.32 (t, IH, 7.48 (d, IH,

7.84 (d, IH, 12.76 (br, IH)ii)

| Hi ndazol e- 3- car bal dehyde (| H i ndazol - 3-yl) - et hanol
(200 ng, 1.35 nnDI) was dlssolved in dlchloronethane

AL + A ~ o A~ A o "



IH, 7.45 (d, IH), 7.49 and 7.73 (s, IH two
tautoneric forns), 7.65 (d, IH, 851 (t, IH, 12.91

wane 690 (br, IH two tautonmeric fornms), 13.BdT/BPIN0S/013732
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‘aci d

13.58 (br, IH tw tautomeric forns)Exanple 2

5-Al lyl-2-(lI Hindazol -3-yl)-7,7-di nethyl -5, 7-di hydro-3
H i m dazo[ 4, 5-f]i ndol - 6- one hn an anal ogous manner as
descri bed for exanple 1, I-aIIyI 5, 6-di am no- 3, 3-

di met hyl -1, 3-di hydro-i ndol - 2- one was prepared fromthe
appropriate starting material. M5: M= 358.0 (API+)

1H NWVR (400 MHz, DVMBO): d (ppm = 1.38 (s, 6H), 4.39
(d, 2H), 5.18 (m 2H), 5.91 (m IH, 6.96 and 7.27 (s,
I Hanwmavla,uﬂ@wevlr,csaq@nmy lopmay, (ltOHaVIH)nelfI’naﬁVl?r emantladi)ie

Zo?ﬁ%‘glﬂn% f%ar?g ?ﬁ?ﬂ%lé %rgi lé.ﬁlav é@%le%‘(t %g%‘vrev%&s arbitrary
t avdbabemiicnsfandmBikiurdsthédofaind 13. 58 (br, IH two
tautoneric forms) Exanpl e 3
5- Et hyl - 2- (I Hi ndazol - 3-yl ) -7, 7-di et hyl -5, 7- di hydr o- 3
""MBE’&%?E%? fiddindelivOsupe i
P LB s oo RBfis o s sleisd rom miggporguoms
neptale@r argmallceﬂimvmﬂn)g hamah ¢st iondak aller&-andrtiseueg) éspecially
re. m xed i

96 h )
o KT RERans 1 g0 bl Sisies oralseAbyy fam mammals, cspecially
ph@fa‘f&%’d%té?@l@%@@r@ﬁtoﬁ%g @@elg o L&w%@ dmabafeéte&i calld Gv'h?c(ﬂ express
under nitrogen at : was quenched w t
i candueglaase p@quWgw%lmn phmapelgglcalilhgctwspbﬂmc@m SNaB cells

adhﬂﬁltagﬂcet(ljl weﬁ as alttoargc%L 199 %?I#{egﬁatga Brlwggyh %edls\&r taﬁntrary

Watrﬂiture'ﬁhlﬁfrécm alrdtovtﬁfpréifeheﬁi I&E\ﬁl Rfebérad yfemrod Wilke cells or
chromat o hy on silica gel. Elution with ethyl
acg{g&pl@e d)é;dlsg@g aﬁﬁle(apyut% agspts, which are not transfixed and/or

7, 7-di met hyl -

gﬁ(%&Lbdr ohﬁé%ﬂég&g{@x@f] ndol - 6-one as a |ight

yeI | ow soI id. MS: M= 346.1 (API +) 1H NVR (400 MHz,
: R 1.34 (s, 6H), 3.78 (q,

W&T@ﬁ Yok ONA&A‘&E&I";& two tautomeric forms), 7.31
(t, IH, 7.47 (t, IH) 7.47 and 7.74 (s, IH, two
tautoneric fornms), 7.65 (d, IH), 851 (d, IH), 12.96
( bl aqcp{)dan@w'ﬁ]g theynyenitieh Ealamp;l segndl generating agents can be coupled

2- () d hyl - 5,.7- di hydr o- 3Hi mi .
oS r R X ndiat i R g el e Senrating
desgdhis) @MilE eHeyRX¥abltdrom sedefdl FhricAORA @hitd which-a9e ¥inked with each
trimethyl-5,7- d| hydro- 3Hi m dazo[ 4, 5-f]i ndol - 6- one was

pr eihar dHerehy this Ressipiook aayalesires di ffargnheigea! iganeratiig agents

=~ g?/’i)’té E&ch( @ﬁézg? &1Hf %lgg Qggzl\ﬂ_%%er%g%en% (‘%)Erlﬁan%e Jifferen? signal

t agﬁmmmg(prdpmm)m a Codjigftt., Alsblpuchicoffugatdd sidrhl ge?lexga?mg agents
and 7.72 (s, |IH two tautomeric forms), 764&
8. 48 %df‘momb‘y CoIaig FArgHNZIZTORRS qrISReranaylic agke s ftaﬂ% which are

‘;Eg]g)% 1as %&?brfﬁféuﬁ@ grobps RPthé Ronjubdted LRRIERUFRIBDAC in L8 Rhnce

2- ‘(V_[thlﬂierida@rﬁionsbiw@cti@'na'l —s'rgnniegelnyﬂatiﬁg pganpytonSisTeth syt o-
3:%(3'6{61} az b %q,t ag&g;ﬁg&—éﬂ ggerg ?IEYI %tg%ig% g‘;’ne%ﬁ}g %gop%g’t]es for
di émh{pyé h5wav&m6k e&lﬁm@l'ﬂ%%%a?aﬂldgﬂbtﬂagg‘éhﬂfo?tﬂe] JigfPLeRration

-one was ared fromthe appropriate startln%
nabxemrews of Mﬁlwmi Beopled fhprespencenvicer(ag igsciased fapvg@nple in
d (ppm = 0.89 (t, 3H, 1.34 (s, 6H), 1.68 (m 2H),
3.73 (m 2H), 7.02 and 7.38 (s, IH two tautoneric
forms), 7.29 (t, IH, 7.46 (t, IH, 7.63 (d, IH, 7.44
and 7.73 (s, IH two tautoneric fornms), 8.51 (d, IH),
12.90 and 12.99 (br, IH), 13.53 and 13.56 (br, IH two
tautoneric forns) Exanple 6

2- (I Hindazol - 3-yl)-5-isopropyl -7, 7-di net hyl -5, 7-di hyd
ro-3H i m dazo[4,5- f]indol-6-one In an anal ogous
manner as descrlbed for exanpl e 3,




MS: M= 445.2 (APl +) 1H NVR (400 Mz, DVMBO): d (ppm) =
1.34 (s, 6H), 1.81 (m 2H), 2.33 (m 6H), 3.60 (m

wdak)os/0&@678 (m 2H), 7.09 and 7.43 (s, |H two PCI/EP2005/013732

tautomeric forms), 7.30 (t, IH), 7.47 (t, IH), 7.49

and 7.72 (s, IH two tautoneric fornms), 7.64 (d, IH),

8.50 (d, IH), 12.97 and 12.995(br, IH two tautomeric
forms), 13.56 (br, IH) Exanple 8

2- (I Hindazol -3-yl)-7,7-di met hyl -5, 7-di hydro-3Hi m daz

o[ 4, 5-f] 1 ndol - 6- one In an anal ogous manner as

descri bed for exanple 3, 2-(lHindazol-3-yl)-7,7-

di et hyl 7-di hydro-3H i m dazo[ 4, 5-f]i ndol - 6- one was

pr &30 215%4nor ﬁéa appmegnqtistaad gidigmagngtioarospicanpled/m thyMRI

§1%g?_]|)]geﬁép gﬁg %ezh 6&?&%9 {'\A/E% 11 a%rt\g% (?(?53%70 }urfher dimeric

7 gign{ltgenéing dgehis c(ﬁa, subki)para]n@leﬁa Or Erofhagheticl ddd X W contrast
taut oneri ¢ for 8.49 (d, I'H, 10.30

( bFOmp@yenises disp 3&%“&‘3 Sgﬁaf(éaw%ﬁ»ﬁ% @bapa@fr@ﬁﬁ?twnd iodated

5 fz?%élﬁﬁ}_%ene;lgcéépdsﬁE a§é e OF?laﬁd %—rays as dlSClOS%d ip U.S, Patent

i ndazol - 3- 7-cycl dpent an di hydr o-
3H0i2AR G8%.ahd reférendas adohdrewih owelporatat morcdondgndeowitihehe invention.
act ual IUPAC~nonencIature:2~(IFLIndazoI-S-yI)-spiro-

5, 7-di hydro[ cycl opentane-|"', 7-i m dazo[ 4, 5-f]indol]-6(3

H) o prdaficanitR il iaGaiHon 'E?fﬂﬁ&[on@ﬁs@r@a? %Eﬁﬁb%é &ents also consist of
exanpl e 3, 2-(|Hindazol-3-yl)-spifo[

cy @ Figpelricapratng aghnk gug @ﬂ@mneml@élmpuvessxfo]suan@cxbr] of @-scgnel

10 Wage a?ﬂg fggrdfagﬂg\g}tgggﬁgggﬁg r%t eplesst £3f ct:c|>m ngc'f‘l S gnal producmg

2 égdrltsl \mﬂlazlﬁkapButyda)ly&cﬁvdeEkﬂws ake &sclosed in U.S. Patent 6,207,133,
8-tetrahydro-in daz % g}g uinolin-6- one In

anQI %d’ 38t prdhHhE33. dderpmas afepb 010479 b)@ﬁﬁ‘lhén Batent 1336164 WO

2- a

a (%ie/bﬁim 2 ‘7’3@3?% ;ﬁgﬁ%% Patent 0458079, Germnan Patent 4038187, WO

neO%ﬁ%l ﬁilGeUaﬁ’ ddteht 6,81 1,66, AP Or(ip08048S asd atheisrfd are 1ncorporated

ES+ 1H NVR (400, VHz

15 ga,%%ﬁma!l by g:/%glfn%%expiﬁgbtly 1(3§ forgpﬁnblrfdggn(ﬂs ger%n g agents

20

25

7. Qf?th@é}geﬂngzg%oﬁ%%’ aré Htscl'b!\&i hauSoPREL G 53@1‘9%% CN't Q6ﬁ

8 and 7. H two tautoneric forns .
99/203'1354)V@rﬂ4/q7|-1|)536 gJ 49Pqtent 6,34)7,13B0 WK 9&/13661150 LQS Patent

| Eﬁ i PR AT ob R0 R RSN eaporefeerewih by

tm&ﬂﬁaubQﬂpﬁmayforns)Exanple 11
2- (I H1ndazol -3-yl)-7-nethyl -5, 7-di hydro-3H i m dazo[ 4
5-f]indol -6-one In an anal ogous manner as descri bed

B T e —
f rlpast 5n6 sighalrdeneraBing c@hpyrent and- alfulgielr Hgnan @@ﬂlerarr(g%mponent or
DE%417643Aﬁ§ and | Hi ndazol e- 3-carboxylic acid. MSI M
sharapeytgafly pot vq qQUIRODARPT MR ECBNEEIPUP ang p Bifjhes signalg
(d
t aguetngllr?e)gplg goﬁlg?@ ot ﬂhera@g%aﬂ%lct?veo%ﬁ dd M%B\ﬁ\g group.
| Hylultifunctioaal smmﬂ g@neﬁajmg&lggnt? cdibbe tqrrdsphndingl@ Reléaied from a

v il el edpralide e Raving aiiar e ol cqrfppnent which can
t et BT ﬁbftmflrssmféo%lﬁsltﬁbalsclbt&d lﬁxﬁgp:*,e@ N8, 08/690 612, how
5,7, 7-Tri et hyl H i ndazol yl)-5,7-di hydro-3JJ-i m
dazo[ 4, 5-/1i ndol - 6 one To a sol ution of

| H i ndazol e- 3-carboxylic acid (I COrmg, 0.617mmol), 1-
hydr oxybenzotri azol e hydrate (113.3ng, 0.740mmvl) and
triethylamne (187.2ng, 1.85nmmol) in DMF (4n) was

added N - (3-di net hyl am nopropyl ) - Net hyl car bodi i m de
hydrochl ori de (141.9ng, 0.740mol). After 30 m nutes

at roomtenperature a solution of

5,6-diam no-1, 3, 3-triethyl -1, 3-di hydro-i ndol - 2- one
(152.5nmg, 0.617mmol) in DWVF (2m ) was added and

stlrrlng contlnued for further 20 n1nutes The sol vent

o o o, o



Exanpl e 13
7- Et hyl - 2- (1 H-indazol -3-yl)-5, 7-di hydro-3Hi m dazo[ 4,5

WO tdosnebmlz 6- one I n an anal ogous manner as descP@hEP20D®013732
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exanpl e 12, 7-ethyl-2-(IHindazol-3-yl)-

5, 7-di hydro-3Him dazo [4,5-/] indol-6-one was

prepared from5, 6-di am no- 3:- 44 _

et hyl -1, 3-di hydr o-i ndol - 2- one (DE3417643A1) and
IH-indazoIe-3-carboxyI|c acid. MsIl M= 318.0 (ESI+)

1H NWVR (400 MHz, DVMBO): d (ppm = 0.81 (t, 3H), 1.87 -

1.99 (m 2H), 3.48 (m IH, 6.92 and 7.08 (s, IH two
tautoneric forms), 7.29 (t, IH), 7.37 and 7.59 (s, |H,

t warultduncsionsl o mldflm@yw signalegeperatipgipgents g8 njagufacpyyed in principle,

8. 34 (br, IH two tautoneric
fo?vfﬁ}%r@l t?k}_%?xplhccﬁ}%fgg}%?%?ed two tautoneric forns),
13.53 (br, IH Exanple 14

5-Et hyl - 2- (| Hj ndazol - 3- ylz 8, 8-di net hyl -3

7, Bbg tFraw’dmaltsfmca@%[sxgns gf‘g‘FE?&H“H@B?‘HS Ba‘bt??‘e"rﬂseﬁ‘f SQrepsgonding
of

6, - B P T P A e R A e A P ol

i nmaeron®ldcvilinggs MHic8l0@rommiidro slphbmsltiaza)isela&doaﬂlba‘ioatmme

(44 and, sul fur .ony,, 0.327mmol ), i

N E T QAP 8T BoureBta bty BN Lo Ry Hp! bonds
COQlbkiielehto i BRTbieBPEIakdHaE Fn'o'ﬂﬁs fn%%ﬂdﬁﬁbem/%ﬁ tHe®rid@art are
treated with water. After stirring for 30 mnutes the

pr @mptﬂdttatﬂee wdiyidual eanpaneofsf todechogesHedexdmpe ergtaarine,arboxyl,

5- e’%‘h?fl tﬁg’g ETWPF S HENRS 158, gkad Ratsgeh gther dirggtly gf py means
hyéif Dliiriked aZr aft, 1brkels Hgué B&dni des&itea @nz(rﬁﬁﬁﬁes Mpexhple homo or
360. 3 (ESI +) 1H NVR (400 MHz, DWVSO): P = 1.20

bl[aeterg ncthnag (l)m{(@rs agdﬁscnbech]@ P(xgrce @ m1c4 8gm@yw cagqlwgue,

. ) -
(dt%zma? <Biich T A Asnorl s Ld00, L spimonfffggrowinn
( Shy tefffrefoca RrfardditkeBlihel3de hylveer not exclusively, alkyl groups
| 4msiuﬂ?q%-zsﬁbé;ﬁaéh K Eipum e Sagtom grouss. Shor
de@iﬁﬁﬂ Qﬁgl seééﬁlﬁp lagided; aminbY epSteblipL nlbiEtl a@ﬁiiaéﬁitlde,
yl)-7 met hyl -5, 7-di hydr o- 3K T dazo| 4, 5 ol -
6 chjelemglyp@lep}girgxiylf mmnlmldyl maleicidyl, blotln aldehyde or
i met hyl -1, 3-di hydr o-i ndo
" SRR et ST o A ey e
5 6- D ami no- | - but - 3-enyl - 3, 3-di net hyl -1, 3-di hydro-i ndo
| -2-one was prepared in an anal ogous manner as
deBcacrordandgegyith thglinyantign.gnetica i, iid ogn@itifunctional signal generating
di g
{%‘hﬂ ‘,ﬁag;be E’mﬁécl‘éf%{ goda&%ﬂb f?ggrpgl n%gte ea%l)/giovﬁfeﬁ{l)g, B
3- élfc@ﬁﬁm-lcﬂécbhﬁﬁ&elaés \alhdf@ihalﬁd mg:eam haMSia Mame35r2)f 2 nm to 800

(APl +) 1H NWVR (400 MHz, P }-%e
o i, Qrﬁfer@]y frogl Btp %QO nrgl_fbspecglalbllpre ege@fromﬂo Q)_’éS nrg. Bhe size of

( :jgh In?'é% fg 0 L\‘iwﬁh]_gjt g&nég_f@d tﬁ'ﬂ)ﬂ’els_f)zbf%%fﬁttheohH)dgpgnd%ﬁ)((ﬂ the number

I Hf, hy]iBo;ﬁlﬁb(ckasld hb/&l)ophmcagnomarbmtyne usolemuarevei gﬁ of the 51gna1

S\ggf’egl%%l%gg g{g%ﬁs ]fel Xg%%fi 154 heB&? lgl{ugwgrp ateqi)l(xggps sofutlons the use of

megrahdiRb o ThiteRtHEY }f% gﬁll%gg%%é@s s%ak%ﬂo%of: &¥omer or
USE AS CXCR2 INHI BI T IN THE TR

| N T eanecahle poiiened impalentof a&melvy emapls‘dwwfetb@: pigpal
wei ght proteins (8-13 kDa) that are classified into
four distinct groups dependi ng on the positioning of
the cysteine notif at the amino termnus. The famly
menbers conprise CXC, CC, XC, and CX3C chenoki nes of
whi ch CXC and CC are the | argest and nost
characteri zed. The CXC chenoki nes i ncl ude
interleukin-8 (1L-8), neutrophil-activating protein-2
(NAP-2), growt h-rel ated oncogenes GRO-a, GRO-b, GRO g,
eplthellal ceII-derlved neutroph|I actlvatlng

r . 7 R IA N\ e o 4. ..



di fferent | eukocytes such as chenot axi s,
degranul ati on, oxidative burst, phagocytosis, and

wo e@bdessedi at or synt hesi s. | nterl euki n-8 (I L-38)PCHER20REY13732
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medi at or of i munol ogical reactions in inflammtory

di sorders such as atheroscl erosis,

i schem a/reperfusion injury, rheunat0|d arthritis,
chronic obstructive puInDnaT§7d|sease respiratory

di stress syndrone, asthma, cystic fibrosis, and
psoriasis (Bizarri et al., Curr. Med. Chem 2: 67-79,
2003). IL-8 is the npbst characterized nenber of the
CXC subfam |y of chenoki nes. Leukocyte responses to

| Locheritifg ﬁ%@ﬂtﬁmh@ V\Xd@pﬁ&ﬁ@ infitl6usc the ﬁi}ld’dila@ﬁeréleﬁecﬂitﬂh§a
CXCRl and ereas CXCR1 is selective %
acinpliiglieidy pf/hydrophobioygreypsy pefBakly begvesa é\na|2 0 according to the

OBy BRS8N B 8 s o e

pribe@peutid {ghiitec in &potdasde with delihvaheivh visd be @u&tsemph ithe
activatin fact r-78 ( -78), and gra
 HBHRS S PEiRy mﬁrtétlﬁf lzﬂieéem%nﬂ Q&%f%%her

denom nator shared by all chenokines that activate
CXCR2 is a Qu-Leu-Arg (ELR) sequence in the am no N
t eHpinoplsqbisvgiouhs mcfmdrls cOmpsmhoelrwrlmnrgromgsmrtre&ndues or silicone,

se uence for,r |n and actlv rber
SR By HTS B S bt 8B A S fom
nP{}Qﬁédaﬁﬂian'Hééd FeN&EMBs! @ﬁ%&@aﬁd"&l%@@cér fodm Hibidd 0N
neut rophi | s, which respond to IL-8 with cal ci um

mobfiasphalipidsror aay desired soyvinations, ispesialbnzyne rel ease,
ch | th t | ar
FOTREBT ser S 1o b AR TR RbE s PR Y E St s &
Cng?ﬁﬂld@%@BﬂylmdBQ lpb[y@iﬂﬁhdcﬁylaﬂappdly‘t‘lﬁleDﬁdeﬂSerﬂp(ﬂystyrene
functlonally di fferent. Responses such as cal
maﬂ?ﬂ lygyslopepfad laﬂﬂnteﬁeylwbea%‘:, aplysﬂﬂakapeoewf%@elygwlene
r
SR RO REPRE B dhe RSP ERRIch M micslles hydrophilc
D ptd];memd can also bi velkgtedyrespdciaiiyl patfiennd pblySXEeRe silfomescidf poly-
Proc. Natl. Acad 93:. 6682- 6686,
Dula T RP T ROUR et 1 iR At B O P ApRoly-N-
1p9REli e RFol RIS AR eth@crRitd, w@tt@ntmbﬁ §1se/wypéne
acute neutrophll-nedlate di seaSes such as ach
r eslpccrlawcdmogylsm egde, wbdamhen@mdﬂqe@gar@m,aiﬁxte@e staredi egllulose,
suc

actia®™ paliopdGin o b RuF o 2heal AR GIERRS of geotrary

beﬁBle@ﬁﬂ@Mc hﬁtac&a@Rg td thedleSiCedonteBS pRP ey, MBI YiiRSires of
Despite |IL-8"s |nact|V|ty i n nonocyte chenot axi s

askwljorhoRicsorhydiophilicrraliyaes ean #lpuhe reador speh lipid-polymer
IS NIAL T TS RS seL
e n&mujl@eedaﬂ Ia&ﬁcbdkrmpf)lymh,ozbﬁrea mydr@hllmﬂls atedlchs hydrophobic

endat hel i al | Is. Moreove abI i ndu
£ | POWRFTGE EnEflesish FuytESS htreisor 751 ol ook (Ghlgmers can be
conglictdgons of physiol ogical flow (Gerszten et a
Nature 398: 718-723, 1999). Since CXCR2 is strongly
expressed on nonocytes and macrophages in

eroscl erotic. | esi gns wher.e a

o R TeL MRt FPrDfet b EBrOHR AR e B
an&n@i&nbﬂt@‘éht@ﬁe Aincivonicyd fthef) vHIRAINRPRAGEStachéd & any desired
strongly suggests that CXCR2 and one or nore of its
ligands (I1L-8, GRO-a) play a pathophysiological role
in atherosclerosis (Huo et al., J. din. Invest. 108:
1307- 1314, 2001). Apart from neutrophils and
nonocyt es, nunerous cell types have been shown to
express | L-8 receptors. These cell types include
neurons, various cancer cells, keratinocytes, and
endot helial cells. Several |ines of evidence indicate
that IL 8 plays a dlrect roIe |n anglogene3|s V|a

NN 7 NN o o s



wherein X is -CR3=CR4-, -CR5=N-, -N=CR6-, -NR7- or
-S-; R3, R4, R5 and R6 are, independently of one

w@ewblessy7 hydrogen, F, O, Br, | , alkyl havi nBC/EP®05/013732
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3, 4, 5o0r 6 carbon atons, in which 1, 2, 3, 4, 5, 6,
7, 8, 9, 10, 11, 12 or 13 hydrogen atons nmay be
substituted by fluorine atons, cycloal kyl having 1, 2

, 3, 4, 5 or 6 carbon atons;4¥n which 1, 2, 3, 4, 5, 6

, 7, 8,9, 10, or 11 hydrogen atons may be substituted
by fluorine atons, al koxy having 1, 2, 3, 4, 5 or 6
carbon atons, in which 1, 2, 3, 4, 5 6, 7, 8, 9, 10

, 11, 12 or 13 hydrogen atonms nmay be substituted by

f | piitione oﬁﬂ@ﬁﬁmel‘le\%ﬁﬁéf&ﬁbly%&ih@ghlbl casboayl Hydr5xy‘1[ SLﬁCInlmldyl

carbon atons, in 1, 2, 3, 4
1omalﬂmdm bisiting aldpipidie 95 @thxtwtafmgmb@ &ubbichin @%%Prwce with

( %SQ‘ hhg’g?@tfgﬁﬁ%(‘%—l &&g@: OY%DWE P%@ﬁ%@mlcally covalent or

heficar-aahaieht. &feyd edplyihlinwbiologidat yHoldralds sgchlas [Rotethsppepdides, amino
carbon atons, or heterogaryl|al kyl, with a | ng .1, .
aosdsepolxpe&dseﬁlpatvmns 0@%%?/%?@&1‘5%']# %% pr siilar bio
bfeg?ﬁzs ar%g)rgfeﬁéd 4 p&%BQRr at oms; R28 is hydrogen,

avin , 2, or4cmbm1ﬂmm aryl, C(OH,
C(C»alkyl W th aIkyI haV|ng 1, 2 3 or 4 carbon at ons

AL E RN ¢ RN T R TR e

g&iﬁ%raﬁhg@géﬂts nbaoviddtly or%%gtlaﬂlﬂfd)r%ﬂn &ﬁcﬂ covalently linked, also
i ndependently of one anot her, hydro%end kyI havi ng
|1’§10

1, inmic® spheves ead Bpesoatesnise provideg) Pre ©Hphgragyn a size of <
Pagddg)gi b%naerggegabq be cﬁ&reg ?ﬂgn}aﬂl&[}@m%ag blfeo§¥1thet1Wp5[}rﬁle‘rs

i mbmﬁt@ﬂtwmcméor@ﬂeoﬁiﬁoh&ﬁérs, dimefs oz, ohgﬂmeﬁ; dryehed geaferred pre-

al kyl having 1, 2, 3 or 4 carbon atons or C(O) R35 R35

i sPlymeidgRiscurspRPE thy foHowingpolymerizable substanishs:AcBis agid,

ar , 4

anﬁgk a%yl]ic ?:éé etlggeﬁf'xq}n}gg%f&mc g %Qxén %’?’2‘2/6: é‘[(l)]?Iacfamﬁe

| emsﬁlytrmhan:&ymtelz hy&:;oxyahalm;bthédr}date (HEMm)e thetmmic €ORB-glycolic

4 ac1 %sqégﬂ%qpﬁcgﬁctgle% ﬁ,gro quh cmq?ﬁr){ate E)?lelhggolzllA eéidhg?rhydrin,
(ﬁexﬁlkylegzryl&t% sifb%afd, didethyISNHQARE, e@ﬁﬂé?ﬁ: J&Ye, B@ylene glycol

substltuted l uoriné atons, cycloa kyl haV|ng 1,

3, hwxo@aﬁwlrﬁetbaergbte a- mbgtltutqd aml @mlqe I\qubsgtuteﬂ metgacrﬁlamme

ogen itute
by S hariosht 4Ry SRS TRy T B for Bt gl e, p-
C 24rhiPBst@teABEp- ammo%m@'lbt}]rene? ,socﬁumds,ty@mesﬁlfona?e s8diufh 2-10,
11, 12 or 13 hydrogen atons may be substituted by

f |%@wm@hﬂn@fmcrﬂeﬁa\fw|pm§men@nmoet2ylm63hacaylats %T 6

o AL e ol

f | pedyfuneti@iabomss-hked@hbndiids sUNRIS RY exaP)eRSHN’ methylene -bis-

C(O NR39R40, S(O g R41 NR4 2 yl .. :

hetcsYlamidp cthylepe gveg) daicineala 4oyt h&\w&y nedjoxy)-jpthyl-

Caﬁl%(ha@fi@a{f@ cfi’&mbl%te@ieﬂ@rt)’lh%llﬁ%inevéﬂr%tl%l'lgﬁ/é blg‘-‘”(WJpHQn};hsocyanate),
) carbon” at ons y rogen or al

haaridrthe like @r theid derivativeapbepohnors 1mﬂ1n§aﬂwn1bgmﬁlons hereof.

al havi 1,.2 ot 4 carh. @) .
SO Poledie gk PRlio R pR0e AV gREengintne, pofyeihgopyiic
OracQ{ ,@bRydthyR3thats/ 141y, Cij’o%ﬂﬂxar@‘bolﬁdlmékhwmlbhaﬂe BoRlaetonic
4 carbon atons, al koxy with 1, 2 or 4 carbon atons
or aryl; R39, R40, R42 and R43 are |ndependently of
one another, hydrogen, al kyl having 1, 2, 3 or 4
carbon atons or aryl; R4l is OH, alkyl having 1, 2, 3
or 4 carbon atons, alkoxy with 1, 2, 3 or 4 carbon
atons or aryl; g and r are, independently of one
another, 1 or 2; is cycloalkyl having 3, 4, 5, 6, 7 or
8 carbon atoms, heterocycle, aryl or heteroaryl; in
mhlch the cycloalkyl or heterocycle radlcal ~can be

o o a o o, o



consisting of F, A, Br, I, OH CN NO2, SF5, alkyl
having 1, 2, 3, 4, 5 or 6 carbon atons, in which 1,

WQ@?2008/06%77 5, 6, 7, 8 , 9, 10, 11, 12 or 13 hpdr/Bp®Nn5/013732
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atonms may be substituted by fluorine atons, cycloal kyl
having 1, 2, 3, 4, 5 or 6 carbon atons, in which 1,

2, 3, 4, 5 6, 7, 8 9, 10 or 11 hydrogen at ons may

be substituted by fluorine -#%ms, al koxy having 1, 2,

3, 4, 5 or 6 carbon atons, in whi ch 1, 2, 3, 4, 5, 6,

7, 8, 9, 10, 11, 12 or 13 hydrogen atons may be
substituted by fluorine atons, -S-al kyl having 1, 2 ,

3, 4, 5o0r 6 carbon atons, in which 1, 2, 3, 4, 5,

6 amd7 olyBrepSlonHaprdiactohé), @poxhIekisl ahaleadBxida) po§(ethylene
substltggeg by }Q ]'[l)Jorlneg‘)atch)rrv:;}y?r RSQQQ s O R44, WP (ethy

C(gj))'qQJ,B m@polg(ugdspénylonbtr@)the qugq:\ﬂpglr dep@.tge; RL wiyn@ﬁrs or any
R el e R BB SRR e

hayolyrgrylonittile, p'i)lj&ﬁnyfhdéﬁé b@l@acﬁymﬂﬁnle&}to&ypthethﬁlvneﬂglcﬂ.ylata qr

3 or 4 carbagn atons or CH2) b- (CF c- CF3 ;
hymalﬁ@gﬁnwolmylpn%k?@ﬁ@ the, hkze orghey d"iI"‘V@HY‘E?cﬂI agy thstdhefeof
i v r

SMQ%@%%%‘? e %%Jﬁiﬁacit{gx%l dt Eg(i/hI]Tng 1epk%’ré§ ar%?&%&%g?legiﬁl&[&ed in
at@arperost aC(U))SaIPytent RA79,540, I@amem,gIérS Pa@ieint H94kyP5iCohrs et al., U.S.

b B 0 B B Rl o B e o,

atedm @bt A7 XS, Fitent 313461 1&341310%1&%@4& afl'g, . Patent 3, 401,475,
|ndependently of one anot her, dr ogen, I haV|ng

1, Walterg, GiS. Bateat héP, 8t loMaltsrs %t Y. S?Wtemﬁ 7&4,M¢reh0use et
h b 1 ,
03, 5 s G s B, S B ot 1 .

armhtént arw0,62009pa dedlt, Iy S Hatéin @, 420 36D e$andg U s, Paxent24 400,442,
s and t ar e, |nde%kgdentlg of one another
2

 EMAIRaH s1al- ol Pat oot SPBIb Lanal 52l Un Phisnt 4822534,

t I I d
COBUBNERA) 0.5 PafHEL 9B, il LD TS R 031508
oSommadvilje @ahderss @dteays,D bRl 28 [Deasy, Mtk:eremaprsh]etiomwhcb&élated
are unsubstituted or substjt
T eo et pLdOs RS AdTpPEoteS 2D el Tekkes Tnc.,
Bry . 198@)‘| crf&N%'éI% (§'r:1§d1a1§h ky f’hﬁ%‘lbé‘}gari]d Pl?armagbl%é& V0544 Pp-
or 6 carbon at 1, 8,

9, 11501291(1964G)2 amat Cﬂ&ghﬁdﬁweﬁohtléﬁ;spmé%-ﬁés glﬂﬁb mndp@@rs and

g%/arf% cé’lrg{)iggfﬁy g{cgﬁzﬁat?%d o?%r hl?s%%vl@lgm Zt':lcc%rdéuz,)ce vx?Ah t’éle 1r§vent10n.
10 or 11 hydrogen atons may be substituted by fluorine
atons, al koxy having 1, 2, 3, 4, 5 or_ 6 carbon atons,
| nIn\,qqu,rﬁar]pe voith thg 1n\@nt1gn, r@ono b, trgor multifpnctippal slgqabge@gatmg
ydrogen a S
gdpgy?o%%ovvlqﬁenpﬁty cogfplgtgg/ Ekzalgﬁtqgﬂ(gx (e:lgelr %é %?18%19 Priposomes
\M'pd?thalﬂy or2It.Is BrefetredSo chose fiom the fouplef anldlmc d2cavionic lipids as
13hydrogen atons may be substituted by fluorine atons,
- Nrzrd Y exripippduthe epRpRABRASHOR ) SRA7, S(O)t NRASRAO,
-(CH2)k-aryl or - (CH2)|-heteroaryl, in which the aryl
and heteroaryl radicals can be substituted by F, d,
BrSighgl-geh&makiyg hgents)grefent 25 n®noy bed tic ar moHifanaiesal agentycan also

havi n . 3 or carbon at.ons -(CH2) tr 2).

¢ Beked iyl A sERFEROV TN of Bitings 1t o eaghigrogis to be
CafoRAN i PR OCTRIF8E0 4631 ByH UGBy, N 98169081 2 bt aredncorgorted
4 carbon atons, aryl, C(OH C(Oalkyl having 1, 2 , 3
or 4 carbon atonms or C(Oaryl; R44 is hydrogen, OH
alkyl with 1,2,3 or 4 carbon atons, alkoxy with 1, 2,

3 or 4 carbon atons, cycloal kyl having 3, 4 , 5 or 6
carbon atons or aryl; R45, R46, R48 and R49 are,

i ndependently of one anot her, hydrogen, alkyl having

1, 2, 3 or 4 carbon atons or aryl; R47 is OH, alkyl
having 1, 2 , 3 or 4 carbon atons, alkoxy with 1, 2 ,

3 or 4 carbon atons or aryl; a IS zero or 1 b, c k

b}
s s o o, - o A ~



are, independently of one another, hydrogen or al kyl
having 1, 2 , 3 or 4 carbon atons, in which 1, 2, 3,

W@ 2008/06%77 7, 8 or 9 hydrogen atons may be subsp@t/BP®A5/013732
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by fluorine atons; Dis C(OOH C(O NHR21 or
C(=NR58) NHR22; R21 and R22are, independently of one
anot her, hydrogen, -SO2- alky having 1, 2, 3 or 4
carbon atons, -Sq 2-aryl, Q» al kyl with al kyl
having 1, 2, 3 or 4 carbon atons, -C(O-aryl,
-C(OOR23, -C(O NR24R25 or -CN, R23 is al kyl having
1,2,3 or 4 carbon atons or aryl, R24 and R25 are,
i ndependent|y of one anot her, hydrogen, al kyl having
1, hezewh by refexsacherpliaitlynd ganeeal yﬂgnalmeﬁasingygm&g@m, for
OH, CN,. al k) avin r arbon atons .or ..
21 RO 5 i e o Peiyace yonit, Betcaf BiaBbp e aPab gy rich allow
angbéid @R midedeRs ftasdlay-golerfNfy ARAKIAE the polljiér da@wyagar
1, 2, 3, 4, 5 or 6 carbon atons; in which the a
r adivdwieseleetedy Relyprs aratebe wrdessiead, ias gerapoungs Ivhlc:b C@masn at
ra 0
gbft%g gf_lﬁlrg%u%dif(r{l{ Q{E&%ﬂ]ﬁre% Qﬁ%tgglnrﬁéeaie C%rhb (t)h(f Ageast one
Cﬁ@ 6}:11 moﬁ}é@NdB urﬁ\ﬂ'dZ)nta-nNI'drrE(OF o) VG TP ) Ifuncﬁhhal(g@dﬂfbs)whlch
Réf zero or 1; nis zero, 1, 2 or 3; R26
hy %\gehva Text PPnding (pdihe sigaplygenerating AR Ipwefe‘é(rey}boérmems
he [
E &%ﬁ?ﬂ%#ou??%ecﬁgc} ht?'?lld&]stH h%ltﬁgﬁl‘iﬂorﬁér’léw#ﬂogﬂi \Z? e signal
at gaeratipg agerts. a%dluﬂm)lfcﬁynf polygetswre swtable fohnéhic arcbuhng to the
atomto |ch are attached, a 3-, 4-, 5- or. 6-.
e PR Py nelidsi ERevas oF Shchisiy b Fubioni rgd
CagtyRge, Q%Cﬁ%ﬁﬁ@ Stytche AMind@ioraliNd RREEROM Yol ya6ih6 atids. Preferred
wherein the formed carbon ring and the condensed aryl
orpcﬂemelfsm mlyaramowald5c@nlmlé anmmso beids pyweld appoly-L-amino acids),
S :J é%ts)l( imp) F}X% meo ]an ol%n[aras%{fl%a}r c%nffalgﬁistmeed%rfo er suliaeblez amino
3 &uidsd O@leerrb@éfua}bcﬂpamnamdfd@ far qmygﬂnma@amds; @blyﬁspartlc acid,
acceptable salt and/or a prodru thereof Preference.is
gi SRPRbieers ok byisine @R ghitanting of iceicld, copalympiseH 1y with

\ r R4, R5
%3%5 ot PRl i, EhiRhalana/or proffe - F2

I, aIkyI having 1, 2, 3 or 4 carbon atons or

" havi n car bon ato R7

hy ]i“’o ymgks ugeil%n mg\fa%@yfe s%ectsd SomyRLgBHze Irhon- v
1. fu}@t’lon\ﬁﬁz&pﬁol%ﬁeﬁﬁﬁ(’e fbrr\‘gﬁﬁl%'ﬂad BB EVer Mot SRGuIRY, MIrmosets,

- or Nitrogen, provi so that at |east two
of thvrn10pla;s21cs ‘ﬁsntantdc Mbbaseexaeﬂabie Qolafmersmaectlomnmlgmg polymers,
hydr , d, or alk
2 BB ng oSt and s vl R, RO g ZotgpdpdHis Grany
OF ¢ te) FuRh&HTBAdi s R BY 6hden dydh iRfpréval e @@hg&ubﬂht@ of the
whi ch the cycloal kyl or heterocycle radical can )
c ofrdipsients usedater argducing dhecmptedald, fon exdmnplp ceyqding agents like

Le [ stituted or

su%lsafi It E%{Jf%f?{)mp% ﬁ%%w%g 3% Ogrle}lsmgerlnggt§1 g “fromthe
group consisting of F, d, Br, | or alkyl haV|ng 1 2
Baﬁl{%)g eg}ar onen?té?e@olwﬁq 1§ 5?1%!3;::(3/ ﬁgglmgéyagrqutes 11]56 ]bqurgethacrylate
C a5 %E%a&ﬁ pogfe%g ﬁfHﬁy§at\1|?§t¥d EQI dsterd; a Eblféleﬂn (for example
carbon at ons; the aryl eteroary radi cal
c apol peth Yo enlwobpb@namqiybutyiaﬂld;yhd similag), en alkyd Iresin, an epoxy-
radical and in which the aryl or heteroaryl radical is
unsubstituted or substituted by 1, 2, 3 or 4 radicals
selected fromthe group consisting of F, C, Br, |
CN, NO2, SF5, -NROR10, al koxy having 1, 2, 3 or 4
carbon atons, alkyl having 1, 2, 3, 4, 5 or 6 carbon
atons, - Ga -(CH2)b-(CF 2 )c-CF3, -Od -CHF2 , -Ce -CH2
F, -SO-alkyl having 1, 2 , 3 or 4 carbon atons,
S-(CH2)g-(CF2) n-CF3, -(CH2)|<-aryl or -(CH2)|-
heteroaryl |n mhlch the aryl and heteroaryl radicals

e . P——.



b, ¢, g, h, k and | are, independently of one
anot her, zero, 1, 2 or 3; f is zero, 1 or 2 Bis

WO 6aRE71R12) -, -C C, -C(R13R14)- C(R15R16) -, PCT/EP2005/013732
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-NR17- C(R18R19) - or -NR20-C(O-; R11, R12, R13, R14,
R15, R16, R17, R18, R19 and R20 are, independently of
one anot her, hydrogen or alk I having 1, 2, 3 or 4
carbon atons; Dis C(O OH, O)NHR21 or C(N OH) NHR22;
R21 and R22 are, independently of one another,

hydr ogen, -SO2-al kyl having 1, 2, 3 or 4 carbon
atons, -S2~aryl, -C(O-al kyl wth alkyl having 1, 2 ,
3 or 4 carbon atonms, -C(O-aryl, -C(O OR23,

- QDR 4 B3Ryaftide; @&Jolymﬁlel §ol9éthwimfmava pelydmidletnide, 4
carbon atons or ar R24 and R25 are, |ndependentl¥
ofp®Yﬂ§t°&lﬁ@ﬂ%@rP01Yﬁﬁéf%@‘éﬁlmlé‘F pplyurRibanes; Polycarbosaiss, pelystyrenes,

c
oo oty gk} ol shicAE B8 480 cHLAGRRASAL ot Uinyl
atahibarjdes oyl at:étatea,l ;ioyywm;adlcmhb]s ol gsulioaes) polypbtrgdkulfones,
%?@%h@#é;g rpg}/y&etopes %Ely%@req(%lfo%%!s %)o ee{g%%et:t %5{3%8(22 the
’p&yé?l‘ierﬂetSﬁJkQ%e@tp‘ag’%eﬁilmuQ%l'eg 93%? beRzoxB28es rHoly‘%eﬁz‘fﬂii‘azoles
1 nis zero or 3; ydrogen, aryl or
hetodyfbaorgdarbans, lwﬂymwnylhaethmypolaarylmsecmagobstmamlmlers; s

unsub t|tu ed .or substl ted r , OH or
aIWPF § figmwor g ph 06%%%%‘ a?ﬁ%)ﬁ h%&r RL and
R2form together with the carbon atomto which they

are attached, a 3-, 4-, 5- or 6- nenbered carbon ring;
arldsable polphers m@mmﬂarwc%@% 50 apiferrethire mon@agylages,

pr P n e o
D B8l A BRI S e R o
Cﬁﬁyd‘drylateﬁ\ﬁx@%lylsobblhlryla&rylats- pol%ob&ﬂylnﬁﬂlaaf}dat% ar e,
|ndependently of .one_another, hydro
poygethopyediyysyhylagrylate, ﬁaleyp?eﬁ%réme_\}hyacrﬂﬁt@ a%%thélhexylacrylate

t?r%iye'zgfy R R R o
i ﬁ)eH:yTiX}@ggmrﬁtetﬁamlai@ﬁ gobg(—%-sthggbgf)g?nﬁmbrylm , petyi- Qi-ylht,hracenylmethyl
ATeEER PoB PP RS sRaie, PTGV

pyﬁdl?&&yclﬁ?&ﬁ?eﬂ&%kyeth?l@&@?a@é }Sl)ly-i mﬁﬁleﬂgﬁaamﬂb%%?ﬂﬂnﬂhacrylate

pyrazolyl, pyrazinyl, pyrimdinyl, pyridazin
omﬂydmtbylanmrqeazmtyhcrybmﬂ z@ltymaomi@qﬁ@ne 2-fraet mralmsy)y:thylester

g:c?é)%ﬁ)ﬁlr E%:h%s{zthacg‘gﬁg op(lly ei %{noe Xgl ﬁmé alzol %olyacryhc acid and
quidipydpyldnd giftoDmethactydiexyl is unsubst it ut ed or
su%bsﬂpt l?tyed bgglﬁl 2 or 3 methyl radicals; in which

plperldyl i's unsubstituted or substltuted by al kyl

g%é%f_@ref%&%&lébfeacf Q&pla ff'gm W&Wgr}/la& 63“&’3% Eﬁgiduced

3 9rd2;2- blﬁ(4\hi’lethhcr§/mmeylbll)mroplnﬁi eﬂda.rtydedrcﬁdiaﬁalate 4,4-butanediol-
unsubstituted or Stit d by 1, or 3.radicals

sy laie. flﬂot?ﬁt%rwémgﬁ? 819&3& i%? et- ﬁzgclelreXﬁned@ﬁ"ﬁtﬁaC@Qate’ 1,10-
N%carga%ldln{\é&}gél%/ﬁtg dlﬁﬁm{%é'f_g\{gyco%]ﬁ‘&ghéte (@I}:ﬁz{!ylé}@élﬁgld;acr late,

, or 4 carbon atons
cﬁrﬂelﬂly Ipreeoedio]disehagyiBite, tMﬁene@mwmeﬂbe‘Wu

betregif‘g%%?‘%ﬁ%%éi[dg@@crygt ] '6‘313@{?91 1g%ix‘§9h't0h ph g‘y' can

G(eeéﬁ‘ tyeb Rl RN e, pdiRiNy1Ek |d@hetheErytd20- C(O) -; R
El {ﬁ)gFgl% R} Ffle Ry18 daglrl?gBngare Izydrogen R12

R17 and R20 are hydrogen or methyl; Dis C(O OH,

C(O NHR21 or C(N-OH)NHR22, R21 is _se- al kyl having 1,

2, 3 or 4 carbon atons or -SO2-phenyl; R22 is hydrogen

R 1 and R2 are, independently of one another, alkyl

having 1, 2 or 3 carbon atons;



or R1 and R2 form together with the carbon atomto
which they are attached, a 3-, A, or 5- nenbered
wa@ 2006069677 ng; and/ or a pharnaceuti cal | y acceptBdl/EPRa$/013732
and/ or prodrug thereof. Special preference is given to
a compound of the formula | , in which X is -CR3=CR4-
or -S-; R3 and R4 are, indepeyadently of one another,
hydrogen, F, C or Br; Y 1, Y2, Y3 and Y4 are,
i ndependently of one another, -CR8- ; R8 is hydrogen,
For d; Ais cyclohexyl, piperidyl, phenyl, naphthyl,
i ndanyl, 2, 3-di hydrobenzo[ 1 ,4]dioxanyl, benzo[1l
, 3].di 0x0 Y t hi_en yridyl oxazonI
&QQ?BVWegIYWL@%MG 2 la@z&a,prylow@zwmhenyl Jpropane, 2,2-bis[4-
pny Bd0ky-30
tr |(az gl yl, 4 bﬁélﬁtzhg%ﬁlll ophe el 9?@) ngaﬁ)z@y Aa’za or yﬁqﬁb me%e}/cryloxyethyl)N N-
gedz%ﬂmﬂmbgﬁbarbgeaiz; Mdazloggo&anecgﬁmﬁﬁnaﬁuﬁétlﬁbdﬂate and diacrylic
en enzo-1 , 1-di oxi d-thi ophenyl or
qu |no#&FQﬁ@;XMﬁlch cycl ohexyl is unsubstituted or
Ssubstltuted by 1, 2 or 3 nethyl radicals; in which

pi peridyl is unsubstituted or substi t ut ed by al kyl
ha xﬁ’@lp s of triagrydates; whagthean betusad for g @uGHBsture of polyacrylates are

A i Ol S R S T P

un Qwﬂmk yd:thlylhsb ayanawka&lactyl&te drlmét}ilylolgrd%n é’trlﬁﬁﬁiagﬁflla?e
selectggo ron1the group consi sti F1C

n
NOFImepRlolprpanggsiaoty] %phawaerghﬁm%ylacram@ |Ex|amwasg>fmeferred
10 2, te%ra@éréﬂlté%%P@&éﬁt&}ﬁﬂﬁtoltgé%gyl%': (ﬁglnns}?%gl %Brﬁ)?%ie tetraac%ylate or
y ﬁ%@z@ylyued ppytaerythyitolcatdadryiasez Elxydnplels forideh @Bcriyheddyae can
| 1R12)-; Rl11 is
8?’%@%‘%@%{ P?@Xmﬂ%‘aﬂ PS’Fta%FéY‘ﬁgﬁrest@D Js (O OH R1
and R2 are, independently of one another, alkyl having
2 or 3 carbon atons; or Rl and R2 forn1 t oget her
W PWYﬁqfélatf‘érab@rfvoamaﬁq: Of(belf/\#hphhtlct hesptunated atgaaicheehpoands-such as

15 th)rr %%%rg%lte :Fégjﬁ?ﬂ;/?aml gsg%)ngl&nrézlitggl‘tada %pﬂ%qs&rs gowrcgagwatlon reactions
t hefhasturated dlﬂa&b@f;b@dic{lﬁ Ahd 211&1?@ ah@ m%&%%&fnﬁ qﬁgmls@ !

is described by -

- compgrdswih lfgmﬂlt&i dOFit!Ele aﬁeﬂSFeéxaneles frtepe dempbyndsfare N-

Oflﬁnﬂﬁ%gl?{ogre g{eat O naplﬁ%ﬁlel?e or v19¥lﬁbtlf1¥f1m§fa l1"%gk&j,pa,g]jncularly
Ca;rbfgneémﬁmcr)dmdldlaﬁensatbg/lﬁi&I@t;g':‘N-amf 12k Kydikiiend-Bebshiuted or

preferably hydr ogen; preference
20 ; %P@*éﬁﬁ?‘g?@@ﬁ)&ﬁ{ﬁa Hk%\fﬂréﬁalxpliesacwém epattiagrylamide, N-
Gﬁ?&ﬁ&ﬁi tamidRRmdhy n R3,
i ot hyulmngtgéiyiglg'élﬁ‘ﬁ\% etgd“@aéﬁ‘n'\ém%&g
hy(ﬁmg@ghlcr}ftam@e NBY- dlmetbylmtﬂayfyldml‘db S, NLdiethylacdyl@hidé, N-

.C pen a‘mlg? q\i ?Igﬂ—ﬁ\{-?éyl g@gggﬁgﬁqscg?o&f%ylagpde N-n-
pqyr@p;dwrﬂammeef\ersaaecgelhﬁatmwﬁnide N%ﬁ@%ﬂ%ﬂﬁ g,lxng%hN

X is described as

25 wrepdoviovinyrralidies, NT@IW@@WW@W)O’Q@MIHGFN @ryloylpﬁrendmer N-

By Bl R SV S Rt arieapoting or -
derfidtheedylagintoyphiodigen, F, C or Br. Linker X |s attached
with its left hand side to the carbon atomin the

si x-menbered ring and with its right hand side to the
ot her carbon atomIn a further enbodinent Y 1, Y2, Y3
and Y4 in conpounds of forrmula | are, independently of
one anot her, described by -CR8- or Nitrogen, with the
proviso that at least two of Y 1, Y2, Y3 and Y4 are
defined as -CR8-, wherein R8 is hydrogen, F, O, Br, |
or al kyl having 1, 2, 3 or 4 carbon atons; preferably
at least three of Y 1, Y2, Y3 and Y4 are defined as
-CR8, wherein R8 is hydrogen, F, C, Br, | or alkyl
having 1, 2 , 3 or 4 carbon atons, preferably hydrogen



radi cal can be condensed to an cycl oal kyl or
het erocycl e radi cal and wherein the aryl or heteroaryl

WO 2060646771 s unsubstituted or substituted by 1,PCI/EB2005/013732
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4 radicals selected fromthe group consisting of F,

a, Br, I, CN, NO2, SF5, -NROR10, al koxy having 1, 2,

3 or 4 carbon atons, alkyl having 1, 2, 3, 4, 5 or 6
carbon atons, -Ca -(C}Q)b-(fi&) c - CF3, -Qd-CHF2, -Ce
-CH2F, -SO-al kyl having 1, 2, 3 or 4 carbon atonms,
S-(CH2)g- (CF2)h-CF3, -(CH2)k- aryl or
-(CH2) | -heteroaryl, in which the aryl and heteroaryl

radi cal s can be substituted by F, d, Br, | , al koxy
hayiheBustful Holyind§ irflaceaidandt Wit e i@¥entibl e RNRGedlandaturated
3 or 4 carbon atons, wherein RO and R10 are,

i rméqzﬁém perticulsrlygise inelading alkyA yesinsg dhe pelyasteiy cameantaig

: rp(f e)()nelg’n O l{almscggrg ol es%télgr[)ﬁt% o&auﬂat@@ gr gro?{aﬁg ’dlbca’smga’mdﬁ ’anﬂ
anghhldrides, Fmrﬂdse ppsrdesihy, vﬂﬁclo nen hmoieldeis ,mcmamxs blig@mers or
3 and f is zero, 1 or 2: preference |s gi v

dq%ﬁaﬁasespvm@%qhﬁswh@h G e T By 1&91&/&9# @%Wﬂ rings, have an

pl | 1
T L gt S

f erqnl benzdnd&n WHus apyhatntyir cydxdmlayd: strucrkmawdh;olr without substituents

t hi |, imd | |
oy IeARgsy el ea eiyT Hegsat oy kSteh Sl gng eroups. nitr
beg}éﬁ’ﬁsmr%tiﬁmé %QI%%Z&>%§ Qbﬂ‘lbmaﬁ&{bztﬁ&@bﬁli@ﬂ)é&allly preferred are

benzi'm dazol'yl, benzoxadi azolyl, benzotriazo
beqmﬁy tesims-cditloxgloicidk-enshiz yie, B exumplsiwith dlm’y@tdeflqﬁher groups of

hexy sunsybstituted or substitut
e PR P o S R g cafyffesths
h&wrﬁ?y@l 1dianBn&dipKen§ B dRdheatriyifcidylp-fainbpdod triglycidyl-m-
net h erein plperidyl is unsubstituted or
s L%%mpmhmleljong@vamfawrﬁ@ I and theirasogpers, phgpqjoistiypiized epoxy

- %g}%ﬁ% %%%%g?%% Q%%@y a%@? %WE eter o@x ypesins,

r asliphzholl-S-epovsutasins,tphiesdl-rovolkepdiy teties, dogsok noﬁ)lai{ epB)xy resins
rBflgjrI r%%ré@p%&%%é&%%?émg%pggﬁ & At n S 0}5%8?1 r haoha &esﬂated epoxy
hayiing flycuérlethg’rs ®F Eélyﬁ?ﬂ\#}?heﬁ&@ r@glygééletl%gf bm@@h@l@@

, phenyl
b@wﬂylerhyrsazfqnlhqul fpynalmlgykle Alostolkak irgsms zynld resongnel n

b bsti t t
PSS s ah el anetst Snedbuachite BE sl (S bRERE618 260
d ecﬁﬁﬁh&ﬁﬁoxﬁbéd%%ﬁtm b réfelhéW&kpctilgNEC cortihaldcOxamHe ihGention

unsubs ted, cyclohexyl is unsubstituted or

s uﬂbg FthQ‘t édlobyﬁsmctezﬂ t@rth@emamlfcsan@t@é%elpw ip paiictlgg mixtures of
S

SR HIB b Bl Rl o Y0 Rtelyectas weflios EIcpBRY

unsuiihehtel Bk chibsGUdpokiy t@irsdildoMnﬂh&yUthssﬁl@nldabléan,d 3

or 4 carbon atonms, -C(OCH3, -C(O CH2CH3, -

c(OFlaalphatiseHyy, - (O CF3, -C(O) OC(CH3)3, and wherein

the aryl or heteroaryl radical is unsubstituted or

substituted by 1, 2 or 3 radicals selected fromthe

grRreferied pslymdrs grecaﬂsoﬁqo];@lmidﬁr(nyl@hb) 1Nepfor SF&nple]\j(l'(ﬁHagiQpr

nethox , et hox al k haV|n 3 r 4 c rb
Rt el ek afierd peR a1 nspectreginibai oh-6-

S@EHRBaprefatam)Phasy b6 (BS@K&S«!amaﬂWlé’%@Jhphmldé)’ rrfyqxirvdm@msylon
triazolyl, wherein phenyl can be substituted by O;

anot her enbodlnent particul ar preference is given to
compounds of fornmula I, in which Ais described by:|I
H- | NDOLE- S- CARBOXYLI C ACI D DERI VATI VES AND THEI R USE
AS PPAR AGONI STS [0001] The present invention relates
to "I Hindol e-3-carboxylic acid deriv atives that can
be used in the treatnent of dyslipidaem a,

at heroscl erosi s and di abetes. The invention also
relates to pharnaceutlcal conp03|t|ons con1pr|3|ng

o r . o M



PPARd, respectively). [0006] PPAR a is involved in
stinmul ating the b-oxidation of fatty acids. In

WO oabens%;77 a change transnmitted by a PPAR a i n PAIBEP2005/013732

expression of genes in volved in fatty acid metabolism
is the basis of the phenonenon of pe r oxisone
proliferation, a pleiotropiccgellular response, nmainly
limted to the Iiver and the kidneys, which can | ead

t o hepatocarci nogenesis in rodents. The phenonenon of
peroxi some proliferation is not encountered in man. In
addition to its role in peroxisome proliferation in
rodents, PPARa is also involved in controlling the

| e0ARsnYen B3 (Pehdiesamethyleng terapbthatanzidel dylhu ﬂa(pslyeﬂamitl@mlde)

(r:)feé I%Ealt: O@E rﬂa atr{?)aégllgﬁbl(};g&ﬁéa%ogaqlhdg l{lg rdH%%:logrh nylon

ap o2, nybgr 5)3, aly_h]ﬁ,Xla_@ oty lnea{-lﬂyly?ﬂﬁﬁe édlbhmld'Ehelylon 6/1, polyalanine.
hypotri gl yceri daem ant action of fibrates and fatty
aci ds al so involves PPARa and can be summarised as

5 T OFLNE polynlert, 'Tl%(v% tl‘ésgﬁ:lt §ret%n\gh1%h : eﬁ'Pfé?abl(?y ettnpf%yed are
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renmai ni ng particles, due'to anges

| i polpmoides, lpolyeyjmsm@asdpcﬂj’armpiemﬁdd:d boly(e$te1)m8:tes mul ati on
of fati pt ake by the cell and its subsequent
coWW@?S%BWJeHP@e%cyI CoA derivatives by induction of a
protein for binding fatty acids and acyl - COA synt hase,
(ii1) induction of the b-oxidation pathways of fatty
aclru%speeifmem@dmmt eandustivéipolsyetsiaze stslecaéd patfepbbydrats

I d
oro éttllra Ig (?¥n ﬁg at%g%ﬁ p%fﬁ@arap englhﬁ\{)legln&]g%g, pt’l | ?%%r&}ét& polyaniline,
capalbmidphenghotyagints, mgiﬂ&ﬁﬁésdﬁow?ﬁ{’olﬁﬁlbbly@élél%p%@ﬁ’e tHB8/-p-

reduced secretlon of VLDL particles constitute

meRlieaylcapyl @%Poldé?ﬁtylplb‘m@et awapaRMeneoligomers or polymers, in any
hy S

ac%&lﬁﬁét%@ﬂd%&tﬁg Biih ot C{n P&@&% oli ?negs%v rlg'[a%r’% or

erivatives suc rate,”feno

bespafinrabdLthe qunonfersbm&ﬁaﬂ abbee |Bshedisldy grefomedd contain one or a
i nfi brozil each of which are

fi brat and
*’EW AT a‘r’a AP Rle plkylarord faﬁHF%‘éi Qe gmylar, or inorganic
S Uﬁakﬁl@t dRh af EHUKhBR sﬁlfboﬂlo@%—%d o} MAR! bARS r%ﬁg.lres there
also a certain increase in H ects on’L
c h@@@s?@fﬁﬂedalr@cmucmmrcsbmn yoraimdtm@pvolmmltlmrestsheities

opound, and/ dysl i not For thes
r eas oﬁen ! h?nsdoquts g)glgl clg ?fgeﬁg ?rei(‘ig'ied e BIEPOFSFU
t fkﬁ)lhha@tlﬁ%icthon{py@&ﬂﬁﬁdtQ|s¥1@sez{rb @&an@d Whid is why polymers are to
Fredrickson Type I'V and V) and/or m xed

hyRserefeicd mlh@onfmosqogmh@xag@n, V'dtﬁircm hehdq,s oPRARMuNkES double
i ni g - e [ in the .
AR SROEh I PO RSP e R o
t réxghptes miithest eBeCGRY seddctiah the of.suffhtsié polghrm thefetol 9Rbmers

2 e lirRBiespRRiP Badherye po s Lt 4 st
chatigad ?rﬁr%lltldnrhqgtgi Haiqed Qf\ch%%g)u 2 éﬁzébo@l ZnElEBﬁB“ARCFeClz,

Letters, (2 , 473, 333
adinlﬂrstF eBdy Clubch(ﬁb E’ﬁlhmnFsIt rfatthermdre saifsdtke GAgNL),, metal

I|nre i.S hesus., nonke used a dra
g B8 GE sEEE PBnaler Bt TROREES cniRdeRans) e Bhasphates, metal
sefxumesmniﬂra &d H/FR(CRYRnd t@iKeeduci ng the |evel s of
| owdensity LDLs, by depleting the triglycerides and
the insulin (Aiver et al., PNAS, (2001), 98, 5306-531
1). The same publication al so showed that the
activation of PPARd increased the Al cassette binding
the ATP inverse transporter of chol esterol and induced
a flow of chol esterol specific for apolipoprotein A 1.
Taken together, these observations suggest that the
activation of PPARd is useful for the treatnent of and
preventing di seases and cardi o vascul ar states
conprising atherosclerosis, hypertriglyceridaem a and
n1xed dysllpldaen1a (PCT publlcatlon WD 01/00603 (Chao

F A/ ~Es A PN e



get for the glitazone class of insulin sensitisers.
[0011] Many conpounds of glitazone type, which are

WOEFRAR0egONI st s, have been approved for use in PEEEP2005/013732

treatment of diabetes. These are troglitazone,
rosiglitazone and pioglitazone, which are all primry
or exclusive ago nists of PPARy. [0012] This indicates
that the search for conpounds having varyi ng degrees
of PPARa, PPARy and PPARd activation mght lead to the
di scov ery of nedicanents that efficiently reduce
triglycerides and/ or chol esterol and/or gl ucose,

irsegtl ng great potential in the treatnent of
SH8EEoTe Piokompatiipdiere bipdipsadable, dylyiriers ataesricaially preferred,

Sy@&r é?(gﬁl % hGRBRL I ?t &&1&%‘?&5’%&1 §1¥ %ggqrnﬁ{rlreag{%aém hyaluronic acid,

reduced ¢l ucose tol erance, nsutd
hy pardh; pdl@mr(nﬁ&ertneaumd/hgdroabp&'@pymmurgar di ovascul ar

th |
ﬁé??ﬁ%tf&gﬁgﬁaﬁeﬂgﬁe [ng%%}%%ﬁ’gfscéﬁh*@%ahthdh@ Bfrtheheasein,

5 pp&& A t trugl t
e S SR RS AL B e E i

( dg%glyfﬁlj@ﬁ) , 9obglntalfde), @@Mhychfﬁt&xhu;ﬁaﬁh@blﬂ%ﬂfoa{fﬁiﬁdte)
elta tri combl nat i on
(PR BB oo B R BNy AreSaleic B RobRlssaaane
bep@lf)/(dt}h}&éndtd}eﬁlﬂﬁalitéﬁﬁblgg hliofcidyl Wtaﬁroﬂ%ﬁ\kﬂ ]?ﬂyarﬁlgdnde

seri ous unfavourabl e si ef f ect’s associ at
usBolyphaspbehazenspelyfriming acidspewhalf theirctopdlymersostany mixtures.

10 serious of these was toxicity to theliver, which has
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resulted in a certain nunber of deaths. The npst

S ehl spasi fip reatbodimendy i06h bepdriiculasepeiertdiqd lsélE@tzﬂQJ?ﬁ pH-sensitive
cently been renoved fromthe market for

h has..re
X‘i“FSﬁ P‘réf‘a%fr%‘mﬂ)tfa!ES‘]VG\B‘éepde@htsn@bp@pbrﬁaqmlhc dreganidc

to O 0 i QUS Ct S ave
be%t:“;&ﬁ%%f‘g%%ttr ReiBpndtiies REpERFAL SR BPISTEG §id
. np,qrmgle/rmpgmpommthyamgm aclamdqade aaoolwhe@ hThik Bpglies

| 0016] On
2T B bp RS atRE B o Racsebdumincount er e
W li)fair@lylphﬁpyhﬁ&ﬁﬂcel'llﬁ§§¢?f1ﬁ1|§féfe§ h&&o@%p{rlﬁ}%ﬁﬁéeﬂmo{g?succinate,

have studi ed cl asses PPAR agoni are no
gHﬁﬂagﬁﬁ@§mﬁﬁ@ndbﬁﬁ©amb@nt@mn 1 3-thi azol i di nedi one
speci es, but which nodul ate the three known subtypes

of PPAR, together or sepa rately, to variabl e degrees

( Measuaiadnibpdinidntd 0 SArCbPQPBE allYHeFdREN 0 s Q8 Y nPfemperature
functional response or spectrum of changes in gen

exEPYEYs Rlymersplikerfior Traimple rhoveaver mat @dclesvglgf pol Y-

0 e d that
o R Rl i
erNﬂnaHQP)rlmrylarrada pdp@mettyl- N BopropRlabBIMMmiaE), bYREN

abe es mrtﬂgﬂgduced i.de effects with respect to the

hé’é?lt %8 thacnylamide)pply Ny Ogrﬂpylqcc»dqrerde)rmelx(ﬂﬂ%ﬂte@lnéacrylamlde)
h
T PAReHIBAnoN Boly B 5 e SRS PRRIY

d@é%?ésyl@mldemmév(hlnahyimemmylmtde\ymoyya\[ MBthY]-NVbr e

TSl R R sl e B ea P fgermoge

f oharuttarigtic a&&lmxyprbawegmos%étﬁ)ﬁeam%s -OR 1 or
-NR 11 R'1, with R1 and , ich may be iden tica

or different, being chosen froma hydrogen atom an

al kyl radicaI, anal kenyl radical, an al kynyl radical,
a cycloal kyl radical, an aryl radical and a heteroaryl
radical; R2 is chosen from an al ky!, al kenyl or

al kynyl radical; an aryl radical, optionally
substituted and/or optionally fused to a nonocyclic or
pol ycyclic, saturated or unsaturated 5- to 8-nenbered
nucl eus optionally containing one or nore hetero atomns
chosen fromO N and S, the said nucleus itself being
optlonally substltuted and a saturated unsat ur at ed

. I T L Y, 1 a ~~ I T 1



are, for exanple, the salts formed with netals and
especially alkali netals, alkaline-earth netals and

wo e@n®sds7on netal s (such as sodi um pot assi um PCEEP2005/013732
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cium magnesi um or alumniunm) or wth bases, for

i nstance ammoni a or sec ondary or tertiary am nes

(such as diethylamne, triethkylamne, piperidine,

pi perazi ne or norpholine) or with basic am no acids,

or with osam nes (such as nmeglumne) or with am no

al cohol s (such as 3-am nobutanol and 2-

am noet hanol ). [ 0022] The invention especially

enconpasses the pharmaceutically acceptable salts, but

al Exfirgwgpxlwathygaellwea eﬁwiftyémwe@érbéf lwose#ndgpluronics fike F- 127,

crEsltzglt%aLtgloE @f the conpounds of the fornula (1),
such a5 thée safts obtained with chiral am nes or

chiral acids. [0023] Exanples of chiral am nes that

can be used include quinine, brucine,

(S) 1- (benzyl oxynet hyl ) propyl amne (111),
ﬁf(%?ﬂaﬁpédlmlmélﬂ§lt%®l bé @Qpemally preferred to use the polymers for the

1,2,3,4-tetranet hyl - 5- phenyl -1", 3-oxazol idine, (R-1

- pﬁ@ﬁysmcmqg -af’ gigyhbgdmyta@ng agents, s)hephe p;ddgmymanﬂ& Ino covalent bond

Bt RgT oo SBa T o B b s et Bk g B or he
ansigxﬁﬁ)geﬁeram@a@eh&nﬁ&b@m fRe poBimeds 88 ddsttiedUboldBre@rovided in
nore thereof. [0024] Exanples of chiral acids that can
bethgderan pholyer sphyes ofpusORRSIONOY ition pertiglep dlhe manufacture of

(- %chfcg%'ug Q)S/Q§9 ?('Ia% ?f {'n%{ 5 Ig?df(g ’egqélls dpn i1s well known in the art. AU

(+91-69ISODEP 17054020V S Eatélar(i;}ﬁ(] zslac:n\mze(zﬁm (U)s PE04i102838, EP

h
Lt st 14520 o a A58t b 13 80R S B AT b s00s 656
d' yﬂovﬁ)éQEgg%leQ‘hqmg?tSegl&ﬁq )an&fester 0. Shaﬂfer M. S. El-Aasser:
bi napht hal ere- 2, 2' ogen ghos
( +)Pactagip horplolegy of Cal(bO)(ylaRd'ﬂﬂbU (rebwtgl ad:;rylate)/(po]y(methyl
S)- (+) - 2- pheny! ".'.d,. )

el G Bl malicS i estigzted by TRNLMANYR Aeta

| - potymeBEABIIOC 5@G4e.36d; KAl hiitbSeraNi ﬁe@nﬁolh 3. HskREd 8.

acid, or a mxture of two or nore thereof. [0025] The
c hAn@plegc i"§vidgnes fof éyeaﬁcsy:r\@hgg ehtherparticle 1dent1ty in miniemulsion

(-)=di- - Pxt.al arlc , .

( +§o_lgﬂin_er%agop pl_\/{agfo%xil. Igaqlg ﬁoa ggééj ’20( §1?-§£_1,(I_() I:Tdfester, N.
1Bedh1itHb?ka Madries) &4 2A@onietli: YMlﬂEﬂmm{pcpﬁﬁS@ih@bﬁ with cationic and

( -(+).-1 ,1'-bi napht hal ene- 2, diyl hy drog phos

phinéonigy syrfictamfs: & vegy gifigiant pse %frsel@fwenta&rdﬂe pb@se

m ﬁ%;l%@rlé)aftlohw‘@dagfon???éc%lésh@g?0§2 2[5%38@3 wiah@f\égtg} hp "Bechthold,

al 'so” enconpasses the possi optical Tsonmers,

paF tTiguk dvl. Ah@nett:S'Goengslaterdardi siati Btyenéchanems of }Mﬂgmnzable

15{51?%21;(1?1&?1 gﬁg?r%?}%g%ggggggﬁfd %Qgé%?tgh§2{89&%§(a ]12 'La%ggester M.
Pr RR@h{ett® MEonmblIResHiABers %ﬁ'ﬁc@ad@b%tsﬂfe%am[agg %Zﬂboxyl functional

Dependi ng on the nature of the substituents
c ogrigeLfivape &ir eﬁﬁreerftotsmn minfayulmey palyseerization Macrrpmukacules 2000,

or e R Vit et Pl ol Brinpfy K hdties 6, Apigpicn

t havi@@fmulsion @blynféh@ﬂ(ﬁnt iAPPHECcAtRA2 &ld ddve naeReU Mg réhol. Symp.
the formul a ve al so _include the prodrugs of
98, tlmpd é% N[%@@ﬂoldr%e Lapdiestes 1 Kdnatigs of mutgrgulsion
conpounds whi ch, once adm nistered to the patient, are
chem cal |l y and/or bi ol ogically converted by the |iving
body, into conpounds of the fornmula (1). [0030] In the
conmpounds of the fornmula (1) defined above, the term
"al kyl radical" neans a linear or branched
hydr ocar bon- based chain containing from21 to 10 carbon
atons and better still from1l to 6 carbon atons, for
exanple from1l to 4 carbon atons. [0031] Exanpl es of
al kyl radlcals are nethyl ethyl propyl |sopropyl

N a - o -



one, two or nore unsaturations in the formof a double
bond, the said chain being optionally substituted by

W@a®60696MDr e substituents, which may be iden tPCEHEPIING/013732
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15

di fferent, chosen from hal ogen atons and
trifluoronmethyl, trifluoronethoxy, hydroxyl, alkoxy,
al koxycar bonyl, carboxyl and oxo radicals. [0035]
Exanpl es of al kenyl radi cal 5°% hat may be nentioned -
i nclude the ethylenyl radical, the propenyl radical,
the isopropenyl radical, the but-2-enyl radical
pentenyl radi cal s and hexenyl radicals. [0036] The
tern1 ‘al kynyl radical"™ neans a |linear or branched
hysi1 pmeztion ab aseal e baichlotiaftra! Maighridledtled 2000183, 4682-4689; B.
carbon atons, prefera I% from2 to 8 carbon ataons and

adMaﬁ‘Pﬁ]gléB’J‘éJ LangdfestaroD Nagy, EaPpSrddt ¥k, DisnitianilhiSegl, A- Klein,
t t

ot ! BEASE OSBRI BB BLOf LS 1

onSequencentigributist vibh Hehbtsd C\Aﬁi NMRralyd b&vierted—pha@dl gra:dient elution

di fferent,  chosen fro

t rHPLGd?f@ﬁgtuﬁyMacmq i ?ﬁﬁﬂoﬁ{? gﬁégr x§Plumbig & J-andfester,
al E%YS:Lﬁ‘fop%)’$ Elﬁ@géépx'won@@filu%s&%@bﬁ 3 the adnfd/ durfactant

Exanpl es of al kynyl radicals that may be menti oned
| nEifited &X- ﬂﬁ%oel’ﬁymyx parad]ee'aLangmmr H0pYey1906 &A1l 328 Kitdeh, A.

R o e g T

" agayboxtyRdLFdly-(ABaRs a&ymvé)q)o@)xﬁﬂeu@l fHetaeh Y8y dontposite latex

carbocyclic aromatic radical containing from6 to 18

caparb@w"d‘tlmmahéypm%@%ﬂﬁy 413 hh8eKt barlctfe%%rs Bohiarks, H.-P.

t
O Ao BT oL e
[ Oﬁﬁﬂﬂrsxblﬁk"ﬂ\mar@mes Shemi. BRENRO@D) 201 Hies oy clLamlfdeydr: "Recent

radical is taken to.nean _a cyclic hydrocarbon based
r adfVERPIEBIS A THNSHU S QIi% -4 o atepncaidiabi iy gpgchapisaf’ "Macromol

erg}l;}Jn% 20008159 171-§%8;5€ eff\ﬁ%r N waAY RN AgRBHRLY "Prédhration of

carbon atons, optionally containing one or nore
unsdEymesparociss mmdnmewé@rsrdlmﬁt ddubveseandienulsong! Eacromolecules

oD 34,2308 Pk Tamdistes U RubRieudTo? iR met g e
I dfc@flbﬁﬁhle% mithibf@ (s8R, - @h%@é@l 1hite mn@le@g&nﬁawfﬂsr RMdcrystals”

kenyl, al kynyl, trifluoromethy

, trwﬁabwmmmﬁbﬁymnhﬂﬁﬂ@x%ll, 82GBR4B 2. Buﬂh@(%érabéﬁqwer S. Forster,

20
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CAR ARk B, Bue IR BB s AT S

Cyl@éa@ﬁ@[lb‘entﬂgmtﬁyg(b(wlQKyJOOBCMQBO}BeZ%ﬂhtZ H.-P. Hentze K.
cyclo xadleny cl oheptyl , cycl ohept enyl

cykanss iﬂmet[Z @\helqcarw&wéﬁaetan%yw%laﬁoe%hwoup
|
ggpaﬁ{g@h{lé’zdﬂa”?&%lg l‘%lzﬁé‘gj: CR% thtl %ﬁgg ?Wdf@gt?olc\:/?e%hlhelm, C.

espec ricyc
opHeldnahh,yH.cWn S piess: nglfﬁemaqtoypamnf evaten $afilm &brnenisn iprocbtseof latex

for.m of, doub] e bo 0042] The cyclic cloalk "
r adisRERTIQNSAS etqcffld%é()@ghéﬁglte %@I@%ﬁ%@}lé}?gﬁﬁﬂm? Spectroscgpy

"pehiysla @e@mts*wlzooo rwlz%nyée 24 q\xcmgﬁffem K. hlagyelenosigle

and bi cycl'odecyl radicals. [0043] Unl ess ot herw se
| nmolramle chernistry vathepadppersiapd celthidsilAs way & hamdée @yapléxreactions

et i SR GIevE Gy PRREER DL o 2harRartRe ..

opHEMPS " Hyterdphaxd si1s@eriZtiomif invetsbeysiaae BfReacaord alli Synthesis
and optionally one or nore unsaturations in the form

of double bonds. If they are totally saturated, the
heterocyclic radicals are said to be aronatic or
heteroaryl radicals. [0044] Preferably, at |east one
of the nonocycles constituting the heterocycle
contains from1l to 4 endocyclic hetero atons and
better still from1l to 3 hetero atons. [0045]
Preferably, the heterocycle consists of one or nore
nDnocycIes each of which |s 5- to 8 nenbered [ 0046]

p— Y a ~ r . o o T L



mati c heterocycl es nenti oned above. [0052] More
particularly, nmention may be made of norpholi ne,

w@eenswrne, thiazolidine, oxazolidine, PCT/EP2005/013732
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tetrahydrothi enyl, tetrahydrofuryl, pyrrolidine,

i soxazol i dine, imdazolidine and pyrazolidine. [0053]
The aryl and heterocyclic radicals are optionally
substituted by one or nore o 1 he foll owi ng radicals

G trifluoronethyl; trifluoronethoxy; styryl; hal ogen
atom nonocyclic, bicyclic or tricyclic aromatic
heterocyclic radical containing one or nore hetero
atons chosen fromO N and S; and optionally
suhsulrﬁauraﬁosﬁyenwe TxtdfPE® ; MRgdet Blekkel, BS.: afw Wetk, 2001; pp 471-
bel ow; grou - in whi ch Het represents an

ar‘tﬂ?akr g @%c%b’t’e@“#(ﬁ’d il BpinigRu bsicmis e %WeRaPld Comm.

dO%n@}fLy?bs %’SLt Efégt%fj "l?%ig%grzﬁ olt(trﬁ?ngn(; | oxy Ca rﬂtmeﬂlulswn

éne c ain; ene
m Adw:Matgano1,(10; 763- 7@ &l Kyphdfebter: "Clher)laﬂ -kB(d:zceﬁndimggsichlchte" in

oS BB BTt Lo £, 0 SR . 1,
((:yﬁ | zo@lumf& K T anfifedRE, Wl&‘ﬁéy M. %r(t@ne@ "@ﬁ@ééﬁéra%@h% "armored

G o) al’koxy(CrG o) - al kyl'; (G o) al koxy;
( GBte€dsy Jaad yhbllowtinapalit yh@la e totjcle;vl Sbgﬁtsabbetemplatmg@atlomc

\r,ﬁl%i%grﬁtlllglgnéa%fﬁgegg% d?%r at rOZ%(gr ?é (ﬁ %}}/3( Eoilalr uk(e&andfester,
bYMORﬁtdﬁﬁetﬁ‘?@@eﬂaﬁﬂi&%f%o@rm&@m@ca&lﬂé%)@?ﬁ)’mél@@)sm‘ﬁ- in

which nis 1 and Is optionally substituted

bypcxbmer@zatlnn ballrgfnmltaw T7 (RQ@ %ﬂsfaTwltShKoLarrdetrrcM
tégs &10 8§3nc9a %%l)a(t§?rgg€c %‘i{ @@%ﬂ@m&@toﬂ%ﬁ%@ﬁﬁ@gs

0 Mﬁcrbn@ﬂlCCI&hy IPhiys. 201 zma5 1-9%0 S % ik, UK. eIChnbj?es@h,G\/IOAntomettl
nore radicals T; a_ saturated or unsaturated 5- to

me fsr dep W@n%re%n plophwirethaes HEReTH oR By nrmanbt%@wplwéﬂlémﬂ" J.
e% %19 . E%W% fErdog(‘)(Q 39' 6 2§Q4optT191rlk§|IkYLandfester M.
ubs |tuté one or nore’radical's T,

8) Antpheti: BSrl;pla nepdpacticddsl ag senflxggnts antdeﬂlldny fcmietems mudeeby

rgrg%?%{ll?li;gng yétkﬁrcég (ﬁ{ la%]%rng% bi B];#, %P%%ﬁ@%&h\é@et‘e:r%nges given
( Goe Hokafith @Ryt nﬁ;@@poartwn 1h %c&i?&dn@@ ahthycha HRehtidut ed
by one or nore radicals T,; 8)aryl-C(CO n- in
mhrch nis Oor 1 C represents (O C 6)al kyl ene or

2\C 2 is optionally substituted

i fore radtcat S (C6-Cis)aryl fused with a
saturated or unsaturated hetero cycle as defined
above, optlonallg substitut ed by one or nore radicals

‘WW jor n{a@@@]@] forrimplantpllg aredigabgvaces or their
6) a %rner?tg ?% n%%%tﬂf &}29)( (n@n%atgg ué%cc%}(?zlnlé% ikvtltrhg)tiﬁje 1ngent10n.

caF Lbﬂxmlenta(lylit(haﬁ)caﬂ)d(d)ecydednﬁﬂ'ﬂ)dr a batkdmatermlywitke prrgﬂsl%eheratmg
oxo if it substltu{ a s&éﬁrated or unsat ur at ed
hetrepBHgTisdo beproyided m yhichdhs signgl gsperaing agents argbound into the
6)1ﬁ5tléH§Mﬁ§t'hQQJ@Yﬂe(1Q1 lzin'tﬁa ﬁi'e!ﬁélal deQlce( & whether the prepared med1ca1
Co6) al kyl car bony 8 kyl) n-1in which nis 0 o
1.dqv@85810 lTehraOtfld::cﬂn at Itfalstog enrt,awmhma smaalngenara@ng OPating; In

br om or f. uo i ne om era e ..
orRgnRaseanh 5 o8tsriatdhe Poos s BbRLE B bqth ot Bl AR i
(1), the ones that are pre ferred are those for which

Rl represents -OR 1 and nost particularly those for
which Rl represents -OR 1, R 1 being a hydrogen atom

or an al kyl radical. [0057] A first preferred group of
conpounds of the invention consists of conpounds

havi ng one or nore of the follow ng characteristics,

taken sepa rately or as a conbination of one, severa

or all of them Rl represents -OR 1, R 1 being

chosen from a hydrogen atom and an al kyl radical; R2
represents an al kyl radical optionally substituted by



5- or 6-nenbered cycl oal kyl radical; and A represents
a linear or branched al kyl ene chain containing froml

w0 2006/06mrbon at ons; the possible optical i sonePGI/EP2008e13732
fornms and sol vates thereof, and al so pharmaceutically
acceptabl e addition salts thereof with acids or bases.
[ 0059] Another preferred grogy_of conpounds of the
i nvention consists of conmpounds havi ng one or nore of
the followi ng characteristics, taken sepa rately or as
a conbi nati on of one, several or all of them Rl
represents -OR 1, R 1 being chosen froma hydrogen

atom a nethyl radical and an ethyl radical; R2
r e Bt ecoangrally appligableraehodiment othe Madicahdeviemitselftippgt of the

. ) ' [. b1 ut t
L s L

pheengdratingdigead and theaatdyst opethempewnically attdleangyht. Thidinea he the

or.alterna tively represents an tionally substituted

phEKQIPOFAHndthe S e agépgéscsgaﬁdél& ‘ihswyﬁ*aﬁlrtvahy active agent(s)
5 SUBRY iHUh 86 AP R b1 MRinRE BENE Gl RHichad é?@&%ﬁy Pieflred if the

at least one nitrogen atom R3 is chosen ? om a

hy de\agreis needemf agsdrbmhbleadrkdgpradatde oaterimbmt ai ni ng from 1

to, 6 carbon atons and .optionall ubstituted by a.
el B Eeu e e BinbSgenl & iRt B ewtle & sl not par
SuBSihk tinkeBtv ORI hati A bf®a be 8qEpEed B EYMpRY coated with a

cycl ohexyl radical; and A represents an al kyl ene chain

of cedtagicompribiag tfedrventive combmaiipn.dle. therag fpreigwasignahgenerating
in r ,bet nd 6. limts inclusive,. or a -

10 5489, groh R o B8 ctuicalbl bk “RE AR UPreg g il for e
anthagofaviatest dnlgipemtablemeddiehisievies av iRk euthicalst Yhay be a for
acceptable addition salts thereof with acids or bases.

[ 0B6WIPIAA Seitade eanting makeiahliks e gr BAOLYFS GRrber. armyBeihddiim

of g %pwﬁnp&on consi sts of conpounds havi ng one or

nor e o? the Tollowing characteristics, taken

sefphe sel ‘it leastaae matorabforahé prepahtianef amsieypdangdblomedichl device

15 1 ab e ,@%g 5@%@?@2@%@&%&@%@8@%@ Sige] iBoaes all the
OPERRR dRbdribed URBbiihRd by a nethoxy or ethoxy
radical, or substituted by a substi tuted phenyl
radical, or wwth a cyclopentyl radical, or
alternatively. represents an optiqnally. substituted
ohigAeondaleckith SRRER 4B PRy R iRt Saey shipppent of the
t utrgslafble dyddidapdévi@d proRded SartéRsRiof 4 Plaha JRYFH@REIbOdy, or any
atom, a nethyl radical, an _ethyl radi cal, a propyl

20 ¢ adesirgdl thraerdinagmsionphshapeia di Eprentgdiniesgipug ¢lso espficiadll tedar or
an_i i.cal h i : i ;
optEBAR bod 3B 1P B60e 8T e ERRLBR G BB ROr
or covhpdnent efiths irhpluiteble pieelinal devdck is alot redeventAonepimdiemicn of the
an al kyl. ene chain of the formula -(CH2)I - , in which
k PEpFeyBRYOn 2 or 3, or a -C(CH3)2- chain; the
possi bl e optical isoners, oxide forns and sol vates
t hereof, and al so pharmaceutically acceptabl e addition

25 saMith inipdangaifle mictilcaladsivibss any davses afOdBiignatEdevhich are incorporated
substituents on the aryl and heterocycljc radicals are .
o BV PSRy S o SR mE DR e e (5P Y et aPeRostic
f | siothepeditdtr@iophltit BLcorbiHedBiBydstic ety eutiMEpBYMctic
phenyl, trifluoromethyl and trifluoronethoxy radicals.

[ OPERPseFHa the fodloydnathe termadiraplestableangsties deepq’| aad|ymplant” are
chosen fromthienyl, benzothiophenyl, pyridyl and

oxazolyl radicals. [0063] Mre particularly, the

preferred conpounds of the forrmula (1) are those

chosen from ethyl

1- benzyl - 5- ( 3- car boxypr opoxy) - 2- net hyl - 6- pyrid-3-yl -1
/-/-indol e-3- carboxyl ate; ethyl

5- ( 3- car boxypr opoxy) - 1- (4- chl or obenzyl ) - 2- net hyl - 6- pyr
id-3-yl-1/-/- indol e-3-carboxylate; ethyl

5- (1- car boxy- 1- et hyl et hoxy) - 2- net hyl - 1- ( 3- net hyl but yl

.



and al so pharmaceutically acceptable addition salts of
t hese conpounds with acids or bases.[0064] The

WO nensdeon al so rel ates to pharmaceuti cal conppSI/EPNS013732
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conprising a pharmaceutically effective anmount of at

| east one conpound of the fornmula (1) as defined above

in conmbination with one or ngge pharma ceutically

accept abl e vehicles. [0065] These conpositions can be

adm nistered orally in the formof tab lets, ge

capsul es or granules with i nmedi ate rel ease or

controll ed rel ease, intravenously in the formof an

i njectabl e solution, transdermal”™ in the form of an

adHeedisyBonymas e Fhagcoriapsecwith ghe inyrniionyhs selackrd qragmisag concern

a ﬁﬁhﬁ‘ﬁ%l? %arﬁﬁlﬁg% %cogﬂnce Lv@tgqgel infe an 19%}88%?%amr%ﬂs for
for oral ‘admnistration I's prepare ng tot

ac exangplprhioneval ot axdludivey, cmmhstmt\hahﬁlﬂnwcmgs laad eats,agricultural

der i Sint grant a lubricant, a dye.or a )
v‘?f‘Eﬂ“kéH%b?Fccé’rt ©, SHREPLYF aﬂarsn{ahgraf% AR Wieorass, primates

t aﬁké &les, @mﬁgﬁ{z%gs été‘blnﬁi hun"i‘angrﬁirﬁflei%rre@ erlfﬂgéﬂ\@iﬁ{en%r lants and
capsul'e. Exanpl es of fillers include lacto
coimplgntad e¢tlve§ubsrtms argltabe sdgctedwhichalrg designatesl for utehzation
cellulose and silicon dioxide, and exanples of binders
|n8P ponvrnyI al cohol ), polyvinyl ether),

et hyl cel | ul ose, nethylcellul ose, acacia, gum

tragacanth gel ati ne, shellac, hydroxypropylcellul ose,

hy dhoieyiipeplie medinpl deticasitobe chasan eteuet bmmedtt@e anyleactieular

2?e a}ﬁgrfttt tsgﬁiégtnpor%%rﬁ 1)6/3: }gongéve yggsc urs]lQll c:gglne cha% e?ect Ao vessel

haérdibpﬁﬂtmlsanintx@ldnﬁnalﬂﬁﬁoﬁ}éﬂleﬁe%nst&ﬁs &i@y’mﬁy}est@rﬁﬁ PetibBétal stents,
for use in nedicanents. Exanples of fl avour enhancers
i nRICSRIekerd CoBATHErEP!, sprgteal rrrri ¢rEhopedis implagisdpmieporary purposes

poré‘%i%omtrgbmet [rRe® Eurfg%lg%crmg Bpds ﬁﬁﬁéﬁﬁn[g%gﬂg optﬂx\ﬁje%'ic

ess to say, t et é granu
apwpppmngtaedsysmgmalermawrﬁlbpmg anplagge badh as&mnm éheint pkstheses,

%zggA@ﬁ ?}{ grol;p%rgg])lg@ {r}égrbcp g h\teﬂrtggrggrh)ga%g a?’tflﬁmal
prre&ae %ﬂpamé&oﬁ@m&%Iheruevarws emra@qm&aﬁaré?g ithusings,
conpound with a pHregulator, a buffer, a suspendi ig

ag@lmtrodas,§ubmnepss angl/ qgetmmumubt abpllants,eactlva sutptrncé tepositories

O P, BRSO

or frmtrroamgfaumﬂe ot BprBEletedNdAELRLIH Mgketifls 3r S yPhMifations
process. \Were appropriate, the injectable form

obfthsreﬁé dmplant paterialsean mpreQEr GonsishoEenelymaetal-based materials or

przﬁ F%Q?&lte@ﬁgﬁgﬁﬁla d n%f%rgaqy %laxrﬂ)%n 9 gﬁ%gn c&%péﬁ's‘iit%s also
ose sor

hyczhnw&é hytecialsl afltlmse orafgdesiredpontbiiagidngothe named materials.

t ragacant h, sodiunrcarboxynethyl cel l ul ose and

pol yet hoxyl at ed sorbitan nonol aurate. [0070] Exanples

Of 1nX@HHRI dnibdidHeRYERh M ;ﬂlﬁ}olt' %tﬁ%&&f mQﬂel'laﬁ Qld mbgél%%’

W t h pol yoxyet hyl ene, pol ysorbate 80, nicotina

podryteradyxasl fat e@dngpde mnowhommxd}’cmﬁpmlg) aysjalﬂlhe ceﬂbhy,l massive

ester of ca acid 0071

¢ Rl ERErVefknorR s bbb efibite - obsontaosie
merhaeHhlk, dagbcnfibed, BeramioMiklee ¢, E@olﬂé@%ﬁfe&ﬂe@ GIaslk oxides,
enconpasses met hyl phydroxybenzoate, ethyl
p-AyaHwRy B Eepiesasidiconserrbide, saliqon nifsidenoetal earkides, natal oxides,
chlorocresol. [0072] The present invention also
relates to the use of a conmpound of the fornula (1) of
the invention for the preparation of a nedicanent for
the pre vention or treatnent dyslipidaem a,

at heroscl erosi s and di abetes. [0073] The effective

adm ni strati on doses and posol ogi es of the conpounds
of the invention, intended for the prevention or
treatnment of a disease, condition or state caused by
or assocrated mnth nDduIatlon of t he actrvrty of t he

~Es A S - o r . s



per day for a given patient. The nunber of
adm ni strations per day at which a dose is

wa@ebsnester ed may vary within wi de proporti onSPEEFEP2005/013732
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function of pharnmacoki netic and pharnacol ogi ca
factors, such as the half-life of the active material,
which reflects its rate of ¢@f abol i sm and of

cl earance, and al so the mnimum and opti num | evel s of
the said active material reached in the bl ood plasma
or other bodily fluids of the patient and which are
required for therapeutic efficacy. [0077] Many ot her

factors should al so be considered in deciding upon the

nurastat nigfidesametp! eathemiridies.qnetalpxysagidepaneiplrKynitgfes and metal
t

ARl A A Plnsfibth R SBRM R BB, pRf D

| sztdaélulrrn d\hobnd‘daianﬂahmp&hﬁﬁmum trivdyhdatiratungsterh manganese,

00 Th t | |
e A e e S e
%515 &sifver, Wh&nﬁﬂag thodthd tﬂaﬂ&hWnt By kridinfd! #3Brum; metals and

ydr oxy- 2- met hyl - 1/ -/ -i ndol e- 3- car boxyl at e, the
hynmetak glloysiof @tanonn,omrcmmuuh hagiwujapadiao, tvbiumg tagaluon

f f |
o AT Ha G e BireSistynShdbicn e oRat ThIt Rl copper,
f OpAbih Rivind; st @sﬂ%c[&l@rsmeis%ts%l rz:&lsgceaqrtylm1 qrrouNifosMo
the acid function, for exanpl e an aZG%Agradlcal such

asCALeIaYM GhS BMHA3S). iFis-2 163~ 19NESede- (HaEM F 4584, Be22Cr-
I
B T L e

c aplagmah eoﬁtﬁﬁ@‘hdmpbquemweaﬂl@m SH dad:ledirl?ERlSS] (pfaﬁﬁum enhanced
exanple i n di ret hyl f or mam de sol vent,

ve. .
t hedEpARFUTRINIGES $6fd a%lebfwsave(ﬂses sb?»pq/mp@ﬁrwlmg hgf- gitigol, nickel-
as 0 3
LRSS ol MISIRAORPRUG AL o A ok

undé)stahdxe 1ra11atlcmrbormé basddrommllddinB8afBn carbonandsi 1dde d&R1urs carbonate

defined. for Ehe conpounds of th formul a ( %% rn er

coMaRISS B CEPPRAlG SUPRHIY 6 BORE| Yﬂ@d‘y%’é% ygf as any

eXURbiRaNRSOr Bl KRCRRIPME), SO as to obtain the

conmpound of the forrmula (4): in which A, R3 and R are

as defined above, and then subjected to a Heck

re F. Heck et al 1972
RB8G hodfine i Bierire brfns e P RE erBP iR Eaked on

R' p@?ﬁ@iaﬁs llk@b@lﬁyﬂfeﬂ@ﬂ m2thabRgatésH fedth ulaturatet Al yesters, from

R2- possi bly being Pre sented by the radical R -CH2-

efin fhfor srample pplysthatgsieepdypropylene,

bo [ [ | i n:
b SED YRR ad e ABN R B, HEerRR, HORR Y Folyhlide. o
f opotuingidé, pb)yethemt’rhddsl al ;ﬁ)lyalnaﬂemimp la@dly&'sttehnmdee aconpound
of the for in the esence of a palladju

c a]{;oe]yg,sgqrgm dg,sgolyurethane polycarbonate, polystyrene polI ﬂgno

» doly Al 1{1 a | 1
|1| ﬂtz%g%?l%%gg?)@@x | EQ&S IBBIyQ&)t&leééu%‘fc%Q&‘ét &) p@fﬂﬁfi})l tRdHyam

| aSIC medi um for exarrp eln potas
si pmyphy)lsqahateepollynmal plodtads, pplysulifenes giokgienylsafones,

t trah t h
t ORGP eR PolIaeR opsthebbst ety TSR AL RePhrbg
abgulgsthyEteHekeIHRs Wol ehzihfi@azb R Ml phehiddRazb s, tﬂwbenzthlazoles

converted, according to Standard techniques known to
t hose skllled in the art, into the correspondi ng acid
of the formula ( 10H): which is a speci al case of the
conpounds of the fornmula (1) in which Rl represents a
hydroxyl group, and the acid is optionally esterified,
or converted into the correspondi ng am de, al so
according to standard techniques, to formthe set of
conpounds of the fornmula (1), with RL other than a
hydr oxyl group. [0079] This synthetic nethod applies
to all the conpounds of the formula (1) according to
t he present. |nvent|on and is descrlbed in greater

N o s Y " o o p— s



pound of the formula (1) is continued by neans of a
techni que of synthesis on resin, for exanple of

w@e@bbed7i\ang type and correspondi ng to for mul BCt /8P2005/013732
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which A is as defined for the conmpounds of the fornula
(1) and f represents the resin support, which, when

pl aced in contact with conpog?d (5), in basic nmedium
and a polar aprotic solvent or exanple K2CO3/DWF, in
the presence of potassiumiodi de, gives the conpound
of the formula (7):in which A, R3 and f are as defined
above, the brom ne atomof which is replaced with the
substituent R2, under the sane operating conditions as
t hedeldwecarbdrsdpaypheayleneethére, nol yadylates,oryandtogstrs-polymers,

d o cLhe. ! R | eadi h
corpaESpr e B R Sres Phed b PRI 2 Ra and

are as defined above, which is then detached fromthe
reS|n support according to the usual condi tions, for
Asble NSYAESS RFq gperl %féfhf@ saPreferrebarganqueagiviatess fgcrylates,

PN B, 0, T, SRR s o

| npadyisbieoraviacrgbyng Ipd1ylns@bamyﬁﬁethi@ylﬁt&l@,fp&;hﬁh@@bthof(yethylacrylates,
conpoynds of the formul a with RL other than a
hygﬁP Ry AR 1%8@93 wme@y}bé‘w%arﬁ%esna?l& -
h_th
oo ?%*f%ﬁ'g"ﬂ"%"zé’“@%ﬁ%@@ﬁ%@%&%ﬁ? [ 0084]
Acpimndkyﬁgh)tlmeﬁmeryédwsepmlatz -sthylbutydmetht@glamspoly-®-t he
graf Si rf.or d directly on ethyl
Bt TRphy GRpmS el Pt AT onsh BEas boxyl ot e.

soga§cycwh@bylaérxla&&epawepcldﬁnk tdx\yahs)facglr@eg‘ gsrwi €N N-
(9): are as i néd above, in which

e@lp\hatairmaonfhyim@thmylmfsawmilmﬁbylhmmoggmntﬂwmamayp%w
Opéal%rdigct!é%{ > l(lrggt% ér&/ ogy)M te%grsr argpo&f.lrfggil?‘laﬁ]lglcrxﬁ?es

omrep

o r @tﬂy()ethya&ﬁ@lyhongaetmcmaei pehacliescidahd ppBdprapaege f or
preparati ons of the conpounds of the fornulae (5)

anﬁy@ﬁynmhﬁ§ﬁ@5§1vely [0085] This nethod is nore

particularly detailed in the preparation of the

conpounds of Exanples 4-1 1 and 18-28. [0086] The

c obfyoupidso fGfrefelred iarablel dadriiptes,fravh ivdhclﬂiolymyle&e narsbeH

s ah B A A Bt E ot TPyl 4 Rutgpeqp diacrylat,

whi ghhuBheliBRIAS RIS 1 Q[bu@aldébﬁolcflﬁ@ihﬁéjylat@rl gl terna
tively starting with the conpounds of thée formula (

1R)yclohlenamldlod.:dmﬁthaep«laés,dnt(éd@anahdxlyiimth@hrﬁate The

AR LRt RS

hydrr@zqiyq&ﬁo ﬁ@ﬁﬂﬁ(ﬂhﬂéfﬁa&\w’d’t@Xf:&ﬁyleﬁégiydwﬂlméﬂfaeﬁvlﬁ@
sodlun1hydro en _car bonat e, éyota55|un1hydrogen

c at%@eﬁbxlénegéwﬂdme@a?rwlﬂ%tl -hexanedieldiastylgtec Iar bonat e.
{ PPl SRR e BASENLRAAR URRIARDSIAL Y, " R00%5

e Quuiipveplyéante gl yoeldanoil ate), bhbtsh@(sﬁd‘rgrogydfth@fy)pﬂihelyt]pfo@ameed 2-bis[4-
ba €. 0087] The reaction | ferably erf F
s X3 3 PAthACT PP POy e Yserar Bw NN N-

M KHWoRyRhe- ﬁlsbé}%ﬁat@q x| %éloﬁéa%@&ﬁletﬁﬂgld\fﬁétﬁﬁcryﬁw Qndiélacryhc
a m xture of ethanol and water or nethanol and water.

[ CO8®pneTolegomesast i on t enper at ure advant ageously ranges
bet ween room tenperature and 1200C and better stil

bet ween 200C and 100C, for exanpi e between 200C and
reflux. [0089] The conmpound of the fornmula (6) can
readily be obtained by cou pling a resin of Wang type,
of the formula ( 10), with an acid of the formula ( 1
1), according to the follow ng reaction schene: (1 1)
(10) in which Ais as defined for the conpounds of the
formula (1) and f represents the resin support,
accordlng to standard technlques knomn to those

o g, o o o - Y



m xture of the conmpound of the forrmula (1). The
optical isoners can also be obtained directly via

we@seawet ecti ve synthesis of an optically actP@BEP2005/013732
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starting conmpound, or via separation or

recrystallisation of the optically active salts of the
conpounds of the fornula (1)43the salts being obtained
with chiral am nes or chiral acids. [0093] The

exanples that followillustrate the present invention
without Iimting it in any way. In these exanpl es and

the proton nucl ear magneti c resonance data (300 MHz

NVR), the follow ng abbreviations have been used: s

for singlet, d for doublet, t for triplet, q for

qu

o blps Rrilectgl i E R g RIRBE R AR) EipolsHoRtares are
Expefdred 1iis(BEtHydtox yethyl)isocyanuratetrimethacrylate, tris(2-

5- et hoxycar honyl net hoxy- 6- hexyl - 1-i sobut yl - 2- net hyl - 1/

: /hyqrwaéﬂtlbvibsoea%%w‘afragﬁ% i emmp%e?(ﬁwtmw%

et fhethylol triacrylat t itol-triacrylate. Examples for preferred
6. {Bfhcthy O A e e A L A MRS R

( Stetrpact@la®arapoitierythtitofietr2acoyletepditaneathgloprbpangtetragertlate, or
nmo nd, pot assi um car bonat e_( 2. ~ 16. 89 1) in

o AR PR e QAR D5 P e BBt sair BEOE or

1 hpbhitadOiniIpéRsacrylite aﬁ&?@ﬂth&?ylﬁi‘éd:‘sﬂéf@.' s poured into

a mxture of 1ce and ethyl acetate. The aqueous phase

is extracted twice wth ethyl acetate. The conbi ned

organj c_phases .ane ed wt ter. dri [

b e ete 3R 18 A ahlef oBhic b e cBGands such s for
Obé&ainiRelp§19adtHlagidds Snd uhsdhiredd Pyl yekestedm g6 @iehyat@n reactions of
silica (3.63 g; 579 . 1H NWR (300 MHz, chloroformD),

d Wur%@@dl@gr’ oxvE @145|2a_nd3hq15,:an4_vmy(l gompeynds, by alsg cpsnpounds

2 . . . . . . .

H) \?ltg ?%(ﬂ%%{%f%gulé‘g ;%oxgﬂpsE %rl’{Blis éﬁr Z/nélt? 8%1%55%%16 ég]ZN(A\ﬁnylﬂ'}n'rohdone,
m stytene »@ﬁylm!aphthﬂammmmdnﬁphmhlmﬁ'diei ”ﬁg tHeappdcidl B, fa8feged
poPELERGHds AERES bEPnE gl sr Qb SHi IR pogioubstinted
ma?niléd@a&%@s&@det fke 63 eiagi;e%@ acryl bl e meHaes fandifie 10e

of potassium carbonate and of potassi umi odide
( ométhacnylpmiile, Netitbthy lmndhacrytamiilg tNrethylasremtdedNNor  a

further .48 h h t] di is t

| iy e N e R TE NS S TaB R -

ph@cﬁ?lrﬂe‘ﬁh&Kﬁé@%?ﬁ-rﬁ%ﬂ%%ﬂﬁa&ﬂ%&de@@Eisﬁﬁxﬁpyl'ﬂfk@lamide, N-n-
S

conbi ned organi c phases are washed with water, dried .
oviopylaeriviamide ¥-igoprapytmethacnylemidee At-p-aterymathacrylagyidp &-

obt aj ' i £ - .

ot 185 Ryt TaRt. Bl B RIGHE URLARL B IR,

1. rhdthgcryiMgipaiditd) &N -aetplegithedatpidashideping Ne-aclytgimneghhollid or N-
NVR (300 MHz, chloroformD), d ppm 0.9 (d. J=6.7 Hz.
6 Wythaqrylpyliporpheliney ;3 H): 1.4 (t, J=7.2 Hz, 3 H);
2.2 (m 1 H,; 2.7 (s, 3 H; 3.8 (d, J=7.8 Hz, 2 H);
4.3 (q, J=7.2 Hz, 2 H); 4.4 (q, J=7.2 Hz, 2 H); 4.7

( sOtiRr hjefulhobyrfiers inladdprdadcedw(tisthelintntioStaepuida{udd&bind saturated
Preparation of the arganoborane sol ytion: sol ution
of PASSELS COPoF - 458 THAGRTE AIOR e By dF BP UP SRS CHET T2
4l olkﬁeﬁ&&ﬁﬁgoﬁw%{quﬁ nhMBEEIT sh@ratéd orarbMEANEHBadL alldSarld
sol ution of 9-borabicyclo[3.3.1] nonane (9-BBN) in THF
( 1onhiyirides. hwither epexit 1eains, i eltcaly pusicd manemgss, phgjaap or
the tenperature bel ow 5C. The col ourl ess sol ution
obtained is then stirred for 3 hours at room
tenperature. [0097] A m xture of the conpound obt ai ned
in step 2 (0.208 g; 0.47 mml), PdC 2dppf (12.3 ny;
15.1 mol ) and potassi um phosphate (237 ng; 0.89 nmol)
in THF (2 mM) is refluxed and the organoborane
solution (2.3 m; 0.96 nmmol) is then added in a single
portion. The medium which quickly turns black, is
refluxed for 1 hour 30 m nutes. The reaction nmediumis

. o o Y . o,



sodi um sul fate, evaporation gives a white solid (71
nmy; 92% . 1H NMR (300 WHz. chloroform D), d ppm 0.9
W@ 2006869dy7 0.9 (d, J=6.7 Hz, 6 H; 1.3 (m 7 HC¢T/EPM05/013732
(t, J=7.2 Hz, 3 H; 1.6 (m 2 H; 2.2 (m 1 H; 2.8(m
2 H; 2.7 (s, 3 H; 3.9 (d, J=7.6 Hz, 2 H; 4.4 (q
J=7.2 Hz, 2 H . 47 (s, 24.7.0(s, L H; 7.5 (s, 1

H). Exanple 3: Ethyl

5- ( 3- car boxypr opoxy) - 6- hexyl - 1- ( 2- net hoxyet hyl ) - 2-

nmet hyl -1/ -/ -1 ndol e- 3-car boxyl ate Step 1 [0099] A

m xt ure conposed of et hyl

6- br ono- 5- hydr oxy- 2- et hyl - 1/ 7- i ndol e- 3- car boxyl at e

( 1molgmers; wich genttin onaeee phirgliiy plpxisa ringyohayie;an plipkatic, aromatic
f OJ?I) %ﬁzgg ﬁg%ﬁitgﬁggmsagﬁnggcmgra sétﬁlc?uré k%lr%h%%l&%h lel %’éﬁ%nmds,
pothertore aliphAton catlegliphate, soabiuas mdtdnat veitisoalt sibisGtuents like
After extraction with ethyl acetate, the conbi ned

or'éaé%eés S BEOURPSHGE SHUWPS 1 IAN3i8 EEUPS i lo¥NCEFRYPS, Nitro groups

SO
5 S ool DERLAARGAMEALE Lpeflity bR e cpoxy
(BreSingf thetutyaiylivpory iygoilor sxanyBabering ieist dsnchetaups of

ST, SR e (ST o
Pr &diille {erayoitlyldiSinbdiBhaBlG&BEnd &1g3y<9dﬂg§1 ar%m%pﬂéno@r e

conmbi ned and dl@ﬁersed I n ethyl ether pur e
pr wlyeidyhme-asinaphera or mlwldﬂa@mmtesol mah@osmmemwpilenol

10 Qerygﬁte(dsep% ?B%gn%é{%tg%rs e,x ‘t;nsp .e}i}ol(-éfepa)%?ef%g%plé%ol—F
|'|) époky Jesiis bisphkfal-S7epdx§gesids, phénoBnbvdlak-cpoxky) resifs, @pesdl-novolak-
[0100] A m xture conposed of the derivative obtained
| NCROXE FesINS( @ resorgjnolaporyrastis 9r, aligyelicLapeny 6‘?563@: Herthermore

Ol oy 8o BRI Mo

40m€plfetnol A, glgudglethﬂ‘squxhehcﬁefomaddzhyda nirealbkimsing ahﬂl morcmol-

red o ice | d iIutehdro hlo id. Aft
15 By dtedlidsiten da dpnhenegbty nsas Sesibriadl s Baimcbis.262
phﬁﬁﬁﬁc&b@ra%%?&vﬂ’ﬁ b ret@bifde RPHcifly Iﬁ@céﬁ&@ino% QAHARE invention
sul fate. The evaporation residue iS dispersed in

pethe aelect{on. i8 nofg)estmlate&lmﬂ(es@memepoxycwsms @foocmsp)?malb' mixtures of

two\,)or%hxieg %p%;()i_besm§ c%ri etllso E%é}?s%n ?_éwé% al'_ﬁ) as HIOEO-Cig)OXy
J —&r&pdﬂénts 2THD éposty festith to Be beldetbl als@ ifdlide AJ V-t Sss-lihkEl and
7.8 1 H. [0101] A m xture conposed of the
20 deey lpbfélcdﬁfflm ned in step 2 (7.81 g; 19.61 nmol) and
aqueous 1 N sodi um hydroxide (23.5 m; 23.5 nmol) in
met hanol (80 m) is stirred at roomtenperature for 1
hoPireferredgol yewert areralgveshilyamites, like forpaunple aliphaticbr andreatic

hydr och] or acid, The precipitate formed i red
of?°1y%’éjﬁ%ﬁﬁ%ﬂ§a e RXAmBIESk iU D13 A, 139%@? @)m}iyo iments

mfoﬁ% &B'lﬁiéprolal:ga'i_’rglz ﬁﬂoﬁ%% @%%ewethﬁpﬁéﬁﬁg}a 1('1'@’) Q)ylor‘%/ 10,
25 Hynylén 6/ 1@1 nylgm B/IB(pIer/heﬁam@thylén@te(dphthjﬂzﬁnﬁe)t—zyloQ 7|—|)

4.4 J=7.2 Hz, 2 ;. 5.3 (s, 1 - A (s, 1 "

7 Gop@rantifpielspuieh f phugarvidsat) o’ GobPbitistiyidey nvion
acmi n91¥na 1t AAONADGNYI&S 5 5): nyﬁchl}QﬁB (ﬁolmna@mlmymea@@aﬂudaﬁ nylon

resin (8.24 g; 0.91 nmMg), 4-brono butyric acid

(56/8170@’ algBingnpl ), 4- di net hyl ami nopyri di ne ( DVAP)
(0.183 g; 1.5 nmVM and N. N -diisopropyl carbodiim de
(DO (5.14 g; 33 mol) in nmethyl ene chloride (130
m) is stirred with an orbital stirrer for 20 hours in
a 250 m flask. The resin is washed three tinmes with
nmet hyl ene chloride and then three tines wth nethanol.
After drying under vacuum at roomtenperature, 9.16 ¢
of grafted resin are obtained (theory: 9.36 g). [0104]
2.63 g of the above resin are taken and poured into
dry (14 m). The 5 hydroxy 6 brorml ndol e

o o I . o



water m xture, three tinmes with nethanol and then

three tines with nethylene chloride and finally dried
waeaencssacuum Step 6 [0107] The resin obtai neRCT/RPEDEM 3732

5is treated for 2 hours at roomtenperature with an

8/ 2 m xture of nmethylene chloride/trifluoroacetic acid

(2 mM). [0108] The nediumis filtered and the resin is

t hen washed w th nethyl ene ®m oride. The filtrate is

concentrated to dryness (10 ng). The resin is then

treated again for 2 hours with a 1/1 m xture of

nmet hyl ene chlo ride/trifluoroacetic acid. [0109] After

filtration and washi ng, evaporation of the filtrate

gi ves an additional 18 ng of product (tot aI 28 ny) . 1H

NVR (300 MHz, chloroformD). d ppm: H) ; 3

( rku eH)howrvqr 1ot ) resgrﬁ:yedzthp,p_eto gohﬂnerqwglcp@fe Qrefﬁq)rablz e@ployed are

J=5.7
(naolénﬁges ﬁolgetggﬁmﬁi gbpgl)éznﬁd§%é ;tgl%es?erﬁnglgss 6 Hz 2
H) polfesterdhideinitips. 5.3 (S, 1 H) 7.0 (S, 1 H); 7.6 (S 1
H. LC Ms: ES+ 448.5 ES- 446. 4Exanpl e 4: Et hyl
5 1- benzyl - 5- ( 3- car boxypr opoxy) - 2- met hyl - 6- pyri d- 3-yl -
Hi d
I[ﬁdaOQ ggllﬁg [('}1% @Iﬁ@rﬁmlt @&Iﬁiu ﬁﬁoﬁrﬁn%}é@% %eﬁeecﬁe%ugre\‘l?éraﬂlry@fc;n?
4- iaturamﬂ) ot ymsaturaed doléfpareplmnatencvmyldwtplotbaolaranpbelt}hqte, polyaniline,
des bed in step 4 of e.3, but starting with
G M5 o bEE Ny DA R B BRI, 4l BRhsHe -
Neﬁﬂenyl%ﬁ&‘iﬂﬁc@ p&lgﬁ&tﬁel{é\’é}'ﬁl@%yxtﬂoma&”Gh%omers or polymers, in any
/ -7-1ndol e- 3- car oxylate (3.71 g; nmol ) ,
10 potomstynaiion; a@dm@letv(r@? with gther @onoraerquilgpnmbrmlﬁ“s@ns @

TP bt Ty vt BB 3 Ber i FGRP R o E oro

| spifitallityes st @fit, fonekanashaidyltovagyd ruditdls DMhe likb) @€ndrigamis
with a 1/1 tetrahydrofuran/vvater m xture, three tines
wi tedicelst sughypelfastesAmRle(SHIqPR of BEFMani e of ihpdikeyprany mixtures here

IR 0] 5 ol RGRAAT O, T e

15 r elsdtwedn udﬁamdgl oB& dnrMIg()amm copdeidlly prbi)enad eo thowa¢ scth polymers

w th sodi um h at 60°/|n oi | 3

" o FomBloked e B a A At iR HHeR iy PO Ty to be
0. ¢ |\»)h1a{‘65nl?£ﬂ ﬁ}t}og@ﬁ YRy, 6364 & hHHdes?orlma-ath)double

are then added he mxturé”is stirred for 20 hours at

r olgonds enmplabcmds amictéhersl hidbgen sul[abhelle c@nplgk ferowtianior

ded. ndth res nflltered of f
s it Ea e fng e HRo ke Bl Fitabls b dds (ST s dmens tike
20 W pdlydretharédrnbd26bbekrd) ra@leeswegsmsyrﬁ\sr& Bnd; fﬂEstweciré foreanéritivaed.
r

W|th met hanol and finally i ed under vacuum Step 3
OBre&yred matsdtsalteingtude ﬁr@nsb@wetraébalrdee $udh 3 o1, GHR1RafepClas

% 1%%%1;0 g‘; f( F{%glrefgﬁ g%ec?“géfmﬁé)%b, ARERHRor2 sMis Like

3 ONMN LY, hcateﬂrlwates; intbtd] Ztargated StammtJinates, Didtal (& tratey, metal

I sheated at 1200C for 12 hours. The m xture is stirred

{ oPhcaphies e oxFigsin i Bperdt e CaaHd WEMHGgan

75 [0114] The resin is filtered off and washed three

times with DM (2 m), three tinmes with 1/1 THF/ H20

t hineespebiffiesmbiotimeRHBpndutieepdlymess an sdieatat, peaferablyrfebm
e times wt t ene c e and,fina dri ed

UntEI G 3L e ed Bp ban g RS yBY Erfa yrarphely gl
dlyaHilis2 I endaf 3 2ds furanes, pol oles,

chﬁgo%/l de/trgl) odrﬁgacet?dg?am del?ﬁy 5 mp) }%pg{r 1.5 hours
roomtenperature. [01 16] The medl umis filtered

and the resin is then washed with nethyl ene chloride.

The filtrate is concentrated to dryness (39 ng).

LC/ Ms: ES+ 473.2 Exanple 5: Ethyl

5- (3-car boxypr opoxy) - 2- net hyl - 6- (3, 4-di chl or ophenyl ) -1

H ndol e- 3-carboxylate [01 17] A m xture of the resin

obtained in step 1 of Exanple 4 (144 ny; |oading 0.94

nmol / g) , a O 025 M sol utlon of PdP(Ph3)4 |n DI\/F ( 1

o SR A o o, A N NN



[0120] Conpounds 6 to 3 1 were prepared according to
protocols simlar to those described for the

w@e@pacwmyi on of the conpounds of Exanpl es 1 t oPGEHBP2065/013732
[0121] The structures of conmpounds 6 to 3 1 are
collated in Table 1 below, in which "Method" specifies
the nethod nunmber ( 1, 2 or Jdescribed above) used
for the preparation of each conpound: - TABLE1 --
Structures of conpounds 6 to 3 1COVBI NATI ON COVPRI SI NG
AN AGENT PROVI DI NG A SI GNAL, AN | MPLANT MATERI AL AND A
DRUG The foregoi ng applications, and all docunents
cited therein or during their prosecution ("appln
ci PRYyseisReRReRess pylyprahanylenged idesnpel yadetydeheseither as monomers,

fo rl S itr . . d.al l
r efofibERERD :ptelglartég , 3R ﬁk%grgb%gﬁgﬂrﬁrﬁ{ I%R(éﬁrgf W?téll qthgy monomers,

docu_msnts C I rererence ereli
dooligemes oy pobmekrab copobyurenbSthe ntodenmefs fadfrBeee Eshetially

herq%n C'Hgg.docunents, together. with any .
mak 8’_5‘?‘{1? LYl one, gk 3 ploFalion el orgader fopexamidls aliyberagy! radicals or
5 S P&irhildr Coih&r@anic RHcAE, QUL dt%Pé?a tlé i DY

Oé)er ogrlil'%t Sor similar or

ment i oned herein or iR any docUment I NGorporated By ’

r eREYEHyenibres ere from. Reafatad drecardpoting etsehs rcehdhcliﬁvi%1 polymers
e

re n .and nmay be,;enmployed in the practice of t
i n%ﬁ??%%.m%sﬁ’aef‘f%ﬁ? B a}rgge@{%m%_ 1gHnde eapRriadlyquefsrred to
I N chduss saqhldl grérs oM which@phk ed Bt Shiark Raha S Elrhich is why

docunment is available as prior art to the presen
i nPeRfIEEAre fQ be Brefrsted vhietaeoritain nitiagen cuigas snkurmordhalides or

| Ly . aj d/ .aphs, t
10 CoR B D obAR SRR % oS PR gl gl

| i kemagdon.ftiere fdrleg amipRval e abined Buthe sk the chdicd f Mitshle polymers
Pahent | aw, . e an nean "incl udes",
n I

. e.qg., they c
g HRstctive, ‘%@t%‘?rﬁ ke palydretheae pndeubban ddhdsite podyma's and
11} - - - . " - t
SUSRstRS. P?%ﬁ%@%a?iﬁx@fhﬁ% %J.all%ltlglg m%lﬂagle]%l? egss{uﬁ)e% Gyly, CuBry,

essenti al _ e neani ng ascr
U. @FCBaZ?Gb, N, FSC@BFeBIB,eEelBagIcam%,f%cbemg;ﬁﬁt@lzp ffrthermore
explicit ited, but exclude elenents that are

15 ¢ ot %;kﬁ C%C‘Qgs pi Brtallactatss, mefak glutamates, metghsicsingies.rroetal

f oting
¢ hartatdse el bRophate§ endtVextatR nLiB-E?h,e R %t@ﬁﬂtaﬁd fmitar .
the present iInvention are di scl osed herei i or°4re

obvi ous from and enconpassed by, the detail ed

G A I A
safoe leyy.antu:ae,t}{a>eevesae;¢o'tfeixézlu@uo@5>,d<iollrla$«%n%,i hg&ggﬂé %@rrlgg%,;lf&ﬁg;?&ﬁé acid,

) be underftood in con{unction Wi
0 arsitirhgsiuiopr(matadesltulossyisidroomromicellsbse,o

C i L naf i f terials . for .
o B by EATL L, B RTE 5P paffs gt casein,
dsiﬁktrelts_pmi}tshlcahelgdﬁsgﬁb@ndggﬁ, }ﬁﬁ{l(ﬂlml_,ﬂicftfdtb}ﬁipb]yﬂt) nmlctide_%q-

o rdaliio Ay telbealiagE ppliydrex yiutriatmo roly Gk fserbonmiey of

of ' r i al legr.adabl e

g ARSI P BoS e HARPE N AR deid) bl SROERRE]

25 sipghdethylenetaenhoimlatel doly(malieddidydpblg(tasiopizr acidyj gulyahydrides,

t hei rapeutic effectiveness /or the rel ease of
t ﬁ?? Bé%’t%f’@%ef‘?ﬁ Rebfapanp ﬁ&ﬁ@d P%@E&ﬂr&ﬁfp&mera QU RREIXtures
Uthereofshort terminplants, short terminplants such as
ort hopedi c-surgi cal screws, plates, nails or catheters
and injection needles, as well as long terminplants
i ke joint prostheses, artificial heart valves,
vascul ar prostheses, stents, al so subcutaneous or

i ntramuscul ar types of inplant are manufactured from
different types of materials, which are sel ected
according to their specific biochem cal and nmechani ca
properties. These materials nust be suitable for

per manent use in the body, not release toxic materials
and have specific nechani cal and bi ochem ca
properties. The manufacture of such inplants with new

. o o,



measured rel axation tinmes Tl (longitudinal) and T2

(transversal) of excited protons and the proton
wa@lensitds7i n the tissues. So, typically, contraBtT/EP2005/013732

materials are applied, in order, for exanple to

i nfl uence the proton densities and/or relaxation tines

produced in tissues or tissugsections, for exanple

the TlI, T2 or proton densities. Another problemis

that inplantable nedical devices are typically

nodified, in order to inprove their inmaging

properties. For exanple, radiopaque fillers are added

to .polymeri,.c rials in order to inprove their

Vi s‘?ﬁl’%ﬁ? .degf?&&’ aleripls anemay selspisespeajgllyepreferatily elss metal-

ar e RalSteri i | tals |k .
tun 3 sten, “or s g?(ﬁieér}) f%#%r?&ﬁ?@%?%@ a‘?alrbll(é;grbl?l(sxfﬁﬂoﬁlhgﬁ petal alloys, like
ni tferaexamphed bt bewsver nodi exelusively hhdhesiBat zﬂmys,:’arﬁlﬁénaﬁﬂlﬂé glass-

Q t.ypes o i.ficati.ons are for exanple the

: nlcgg{a&l)%{ g'ta?eéwisolﬂpeﬂ;é?%]ggngﬁ%ese BhFBURECT LT S Lifps Mdietials such
5t has RodrpRPApatit dnidthe fige. €Xanpl es of this, U S. Patents

4,722,344, 5,177,170 and 5, 346,981 are cited here.

Di sadvant ages of such fillers are, for exanple, that

fu c1ad perti are altered, such as

t ne et B ReS i Ban b RRE AT A r el B gRpole, Rowver no

f | ex¢lhsivélyynonaddgehdabid, &d peadly dé@sdablAnse

di advantﬁ e of the netﬁﬁgiydégcribed igm?ﬁ%?@f%%gmﬂabk

exgﬁ‘ﬁF“é 5 fricHiFARr BBty Psiior heicopatptreor partigbenereplacement, for
10 hahRagnph&d OPEATHQQSER ?ep'f%%%nexgte F%errﬂ?ela %ﬁ{l‘f&%ﬁ%&é %grquvelzsrs]el

order to produce any srgnificant _
pr typdaceinest, coronmyer ptiighesallstenid bt ythef erﬁlblﬁiﬁqiﬁél'd\le%el implants, for

maperials in the pol r-precursors is limted.
@ﬁ‘ﬁacl"%?eée By %%P%lﬁﬁs%g?qpllﬂcﬁ@rﬁ% astivetagentrennghoties, orisned implants.
the case for exanple of netal based inplant nmaterials,
i ntravascul ar devi ces, which are in the body
t eMdSEERIAL, CHIOIEE: manent | y. Exenpl ary of such devi ces,
15 stents should be cited, which typically are nade of
nmetal s. The application of stents is a necessarily
| Nhneecone anat Wikl tHehev ition ke dhdic@fof eGRif E(ﬁﬁpéler‘ﬁ%{ltg 'o?@e resent
i nportance that the stent be p03|t|oneg correctly. 6P
t ni¥entigndias pispeaial amppanes dnshomanwfactwege: se ofisiggal-generating
f - X-ray based met hod .both during
] el R B B L P BT B e iRl e ioilS o, e
al proysionsxd theasighal bendratitignabets b theWRipthit BpeWh InbBhiburpose,
2Ovvalclg or low material strengths, the visibility is "
orfiS§ORRco R primaryaRedical ingicagion andherwanted sigia gaurrating
C afip@NERE Bashi L QM 71 i.ation,. .also.those
netal all oy?\gev?/% irégﬁggér}é@ tﬁl ggﬂg? n%dglltg ¥ %ﬁ%,tﬁ% an e%téonetﬁ'ﬁ fipdapental
adeashiiignyovides #scfofowar art, however these typically
have a negative inpact on the nmechani cal and
(bi o-)chem cal properties. Oher prior art nethods are
b axeetntnatione faRPHirpedel FThed gmggne'i'ﬁfr@%{gi%ntsym{d%pw?{c the
pressed on, glued on or electrochem cally deposite
r {ollopagistokeestablishedor metal lic coatings. The
di sadvant ages of such solutions are for exanpl e that
the band marker may be di sl odged or detaches
conpd)etvdiehed tire signal bencepiplgiagarith 8, to b stlb@Ed ERALsiTdIE Yor
damage the tissue of the inner wall of the vesse
mechaniiking themnlsniahle medisak deaicgur r oundi ng ti ssue, if
they are sharp-edged or are attached at the outer
edges of the inplant. In the worst case band narkers
cause conplications which can make the inpl ant
usel ess. Mreover such bands can | ead to rough
surfaces which can | ead to devel opnent of thronboses
later on.ther prior art nethods utilize netal-based
coati ngs, which can be produced by CvD, PVD or
el ectrochem cal nethods. However in order to be able
to obtain sufficient radi opaque coatings, coating

S a .. .
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do not allow for an effective control of active
i ngredient rel ease fromoutside the body, since the

wa@edbwessrngr edi ents used do not thensel ves havECHEP2005/013732

10

15

20

25

their disposal any signal generating properties. Al so,
if the materials used in which the active ingredients
are enbedded degradabl e or dissolvable in the presence
of physiol ogic fl uids, their6%egradation rate does not
correlate wth the release of active ingredients, even
if the matrix materials are visible by signa

detecting nethods. An exanple of this, especially
considering the prior art, is represented by

dr ugtgl Whether the §ihsl genbB@6 g h&INBAEE tdbe Slddtaeexclusively for
ingredients is determ ned on the basis of costly in-
vitro amdrkimg of susrognding essuerpr pé egmparpaeiss §idhe immediate or
pre-clinical studies I clinigal. ...

Bt i esOoTap Rt BT RNEY SE e i BHER LA ¥epice
devi cpswhahettBe gighhlefeddrating Yodiis eambe cliosemdkdlegiely for marking
paraneters such as restenosis rates, wall thickenin

of the elAvelena lssueserell WBPs. organs ot preAR £5eapns 1adqpendspt of the

post, npatfy ' hg;'érﬁ*é [ ddvitRs, akiliah such implantabl

[imt a?? onsﬁrlyﬁjr%agggrt@t lconﬂtlggr'd%?l daetgt [ \S/’e I ngr éc'lclﬁ elrrlrtlp amane
r el easemedieflatesives carshavediee exelushiepupmisaof bongog wignsl-generating
al., G rculatiop. 2002; 106:1867. There is therefore a

need fo??%%ﬂpgﬁ °PHAIaRts which are detectable for

di agngsivhEmantle AR5 1R IR RIEROTORIdHONI th thaPKingbF Bl implant are
their "application by imge generating nethods, which

ar e baseldo tmbd sshictadrigr matkiing thersurreeriing fissee oeemypartments in the

radi ati gn .Iyoregcenceaﬁfl&yn&yes%gggﬁgiorlggund

based nBYREYECLLGOPRARMGRIE SOPRIBE AP LM M e is a

need ¢f Otvh¥thsd Ak € ghflPseabEadink Bgdr1® %I adliO6HRI G kIR{the fifiplantable
whi ch are conpletely or partially biodegradabl e or

bi o- er owicical dexitg, arR@lspAe be syleqtedyfos darkipg apydesired independent

cor T eSPRAHLOG R AR 6P AR SRR AT SRR Sftne

net hods, ani mage Cl ng net
cont r ol Imfiletalole efedidabdevesd, dhéarmin hicheleaunds (pariaive theeexclusive
correl ati on between, i | ant effectiveness and

t her apeB¥PESTBLGNE SRl SAIREAIRE GEPIYP IHIQ Hicaysanism;

| mpl Q'?t %l?tﬂ fhk SHA %e!ngﬂaﬁ_ﬁr% h NGWNbI GSHENB M dbe chosen for
Summary of the invention erefore, the present

i nvent i orarking ofthe aspleotablsrmoedicid devings, buttrsaiblyi fog theadarking of
visible ini . produci.ng net hods, i.ch preferabl .
can e HafRngRE RISt G AEm R R i PRl 6 QBintunicabie
possi bl BodriaBLared RAHE iglafibleesisideaadcgn di fferent

physi cal principles. The enbodi nents of the present

i nver)i whether bosizoal-genemhing 6Benis aretet todrercdigsen mainly or not at all
anat om gal Si ti-qni. e ' .
oot on FRPRREb AR Bl A b RARRLANL BB ALy e anin
by nmeantheahy tigdico@eHppcs, dsrehitdadDrgdnttgiahs mdegandeigy of their
foll owup and nonitoring of the therapeutic

ef f ect i YeHEay arGy torhe Aevick avhereim sirdidericss ¢aj e the exclusive
non-i nvasi . : i f i&nbased

on NRI.&%E¥$ﬁg?ﬁ§%ggﬁ%§%I %Sgntlo g@?S&Pées sgenblies

of i )| ehethbt the sizdalcgenedEng egmts athinottoderstlgcted or mainly not for

t her apeyti call ctive jnpgredi ents angd r.el e them .
cont of stk st repiabB e At RopuliE gidRgl e P maning of
parti al byrdAfamadrile, GUTREMPRkmcAE 1 SetiRfiedRitc 6M@®mmunicable
degradation is correlatable with the extent of rel ease

of therapeutically active ingredients, or, in that for
non- degr adabl e, active ingredient rel easing

i npl ant abl e devi ces the active ingredient is coupled
to a signal producing agent and the depletion of
signals in the device or parts of the device indicate
the extent of the release of the active ingredients.
Al so, in further aspects the present invention allows
to control the release of active ingredients from an

o 1 4. a e Y



conmbi nation for inplantable nmedical devices which
allows to detect the range of the rel ease of
wo besapesat i cal |y active ingredients by nmeans OPCEHEBRIWa$/013732
generating nethods, especially the rel ease of
therapeutically active ingredients frominplantable
medi cal devices, or from conpgnents of inplantable
medi cal devices or the enrichient of active
i ngredients which are released frominpl antabl e
medi cal devices or from conponents of inplantable
nmedi cal devices in conpartnents of the organi sm
organs, tissues or tissue or cell types, or both. A
f ur t her bawpslacx arg# tq the devive alse for matkims odaay telbtypesn organs or
CooPos, O Ao BRLAPAL R Bl e ER AP AP hEh sch evies
ef f ect i vaness thpeehaivpupdsbiovghs sipadieasmihg agwits into the
det ecti on net hods whi ch make the 1 nplanttissue
boundar PEEMW%i bl e, or by rel ease of signal generating
agent: : i -] t,.]
3 o gan s eelBt Sk don Rl WERR art el WBAUFE b emhed bfin
pr ef er ableyapienti¢ genisramddhaitld fwlifitli athtopgbth);t he i npl ant ed
medi cal deyice. A stil]. further aspect of the : :
| nverlt | BReTEIaENAlEAT ARG AZEN G B8 19 b chope s Tienal-
for i npbantaileoBRdvidl diffeéhCgsnattRRliGi&! faseH Sle@PRlodalities
generatrng agents for diagnostic and/or therapeutic
pur pos esteafeneted ithesgysicalnandeheminal properties and tha detecthotyethods;
In apreferred enbodi nent of thjs aspect, th .
10 7 gndy- §oRbPEHERT e T Rttt d P LdrE) Syane)) are o be
are rel eiases istbditaanbi iakilryct ot MikddBNGASEYoradith J¥BE!
preferably the agents are coupled of bonded to each
other. In a further aspect, the invention nmakes
avaj I - ictil O C ' ' f [ ant.abl e
el Gt GRS BlorATR1 00 B Somal R on,
deundee svhickhit his talbe@eranedrppdciiigent of setting up of
signal generating properties, i.e. to adjust herewith
i n which neasurenent and detection nethods the device
or it .
the 10y SRCRORTELE (BAFal BERSRRADE (bAARAL 4R HGh:Epcriods,
and/ or t inercapdandecwith thealefinivien iforgtetatiion perisdssaflatfew seconds up to
directl% fron1t2§ rel ease fromthe inplantable nmedica
devi ce HPELHBORERYSs of the inpl antabl e nedica
devi GgSwhéther sig$ dbhdratthg dgeﬁ‘t_s deRli@bE 08 db1d 1R sBdPP&iods, in
generating agents in the device or the conponents of
20 t he devaeserdanes with thegdedinitiva frave 81days tohmontisough
enri i N.: tnents of th rgani.s of - Qr gans,
oo T B ERTRAN BRI el b5y SE TR S Giaioh

ti ssues or or ce

f ur t heracesiafite with éhedefin@ivh fony githtiaing ﬂ&iﬁeﬂ,es a
nmet hod for the control of degradation of degradable or

par t i[9l Vyethergiansheeneraing aeants e prenanentbnpatedly fok at least 12

this, ' ' I FYeTam 1

for suporu S o ar PR oy aRe R RimEDF BoliBheRible
25 and/ or mipdantel ease of therapeutically active

ingredients fromsuch devices. In a further aspect,

the invention nmakes avail abl e a net hod, which nmakes

posgtiel, AletdhRirdeibe bFiHRFréeRePholiNfiRXiRRE whichliEhRas §e Of

active ingredients froman inplantable nedical device

ordeergumgdoneerialbt an i npl ant abl e medi cal device, and

to make avail abl e a nethod whi ch makes possible

determ nation of the extent of the active ingredient

enrichment of active ingredients which are rel eased

froman inplantabl e medi cal device or a conponent of

an i npl antabl e nedi cal device. According to one

enbodi nent, h the invention provides the follow ng

conmbi nation, conprising: a. at |east one signa

generating agent, which leads directly or indirectly

to detectable signals in a physical, chem cal and/or

o N T
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determ nation of the extent of the release of an
active agent froma conpletely or partially degradabl e

woeoodioewot vabl e i npl ant abl e nedi cal devi ce, OrpPCT/EP2005/013732

10

conmponent thereof, the device conprising at |east one
signal -generating agent, which |leads directly or
indirectly to detectable sigpgls in a physical,

chem cal and/or biol ogi cal measurenent or verification
nmet hod, especially in an inmging nethod, and at | east
one therapeutically active agent to be released in a
human or ani nal organi sm and wherein the device at

| east partially releases the therapeutically active
agent (s) together with the signal generating agent(s)
inth rese of . physi ic fluid fqr, _ex I

ar t eri RORHRERIE} YRR PR Sphdha i dhe iR, o
body, asghnplerRiicprhptac gxtieas fafX-aol IMRI ageMiorésettabased
can be determ ned by detecting the rel eased

si gnal gBK81946i ng agent with the use of non-invasive

present invgﬁgﬁgﬂkggﬁ)?%%%%%%Higgg&ﬁggﬁgghiora?ﬁ%ﬁﬁbb’ﬁn
det er m petmpla thef confbénaton efiradidpathe andepaanegmetic aignal-generating
active agent from a non-degradabl e i npl ant abl e nedi ca
devi ce eﬁ?ﬂconponent thereof, manufactured by use of
a Cordyi QaldnGRedaliES eGSO BREARES ifcsthilR&lorde R fiRtdpREtic signal-
agent, which leads directly or indirectly to
det ect abé¢rergfingragkntsi n a physi cal, chenical and/or
bi ql qgi cal syrenent or verification nmethod,. .. .
es%gg Iq'f&af% tl}%gﬁlqnﬁg@i or{ 51 g.;}gﬁ%eélgfa%gg a&gr}tf ma%onﬂjmatlon with the
t hen@pBitd igdlditati€ iR alPBR e, iRlcb@ WigtieapeeailPtodbd dbi@thined:
or animal organism and wherein the extent of active
agent rel ease can be determ ned by detecting the
rel ease j - | i -

% ebhéahgpﬁg%ag%&gﬁe@%gg%g@pﬂgegg{,iyes HefasiOLty for

non-i nvasi ve 1

- m cr osphetfasition pf therratreyt apavopticad lowgtiogt al s and or
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drugs, intended for direct injection or ipcqrporatiaon

[ nt o 1 i NRRGHEH-BERFTRE 581 45 © ecosegr thegentrplo! the
enbodi MERL SO ofi e impISHERE mMddX@DNhEREE, ﬁél &ble, however not
CGENERATI MATERI AL Tn accordance wth the invention

t he si geadlugyenigrfat bindegradabid 1aipladntobietesethecbade bf tm

i norgani,c rgani ¢ or inorganic-organi c conposites

whi ch apgﬁﬂgﬁggdable, partially degradabl e or

non- g gnvhembl Rr tHdieial-gEtalin0ReRk 3k 1N VRS infh £tidh O f the
to be understood those which 1 n physical, chem ca

and/ or biprdgble aredinahderieaserith thadoxdering tisaues shoutkbhdaiected,
lead to | i.gnal for..exanple.in .

| mage- pROGUEREnRfrSIsER, el b RSREd b png prdnflammatory
pr esent rdabti@idtih e, imieii 1€ br Edremahigakle sF QGRS 0@ an Snplant;
carried out exclusively for diagnostic_or therapeutic

pur pdRe¥hetheifog signplngehriag ngragbtescisey ol othe gdgags o additives

r adi ogr IEbdBIRS s ¢ EORi:Z -
radiati%ﬁ#ﬂ§%r exaﬂ%ﬁé%@%%@%ﬁ?f%ﬁgﬁngggyhﬁgfﬁgggmgﬁﬂﬂemCM
X-ray bdsect sph dtug-diigerynfiehdtaos siwhals farsexaompa)hewever not

t onography, .neutron transm ssion t raphy, .
rad of r B dEdenliBh s RR ATt PredSaty gl ghuse of combined

I esonangignd1Q¥Reh AR YgentsWohlMfiedo¥itl ﬁféka%@ﬁ't% hgdarshased

nmet hods such as scintigraphy, Single Photon Em ssion
Comput ed Tonogr aphy (SPECT), Positron Em ssion

Comput ed Tonogr aphy (PET), ultrasound-based net hods or
fluoroscopi ¢ nmet hods or | um nescence or fluorescence
based nmet hods such as Intravasal Fluorescence
Spectroscopy, Raman spectroscopy, Fluorescence

Em ssi on Spectroscopy, Electrical |npedance

Spectroscopy, colorinetry, optical coherence

t onography, etc, further Electron Spin Resonance

(ESR), Radi o Frequency (RF) and M crowave Laser and
simlar nethods. Signal generating agents can be

T 1 o . s . s



conducti ng nanoparticles crystallize in 1- 50
nmonol ayers, especially preferred are 1- 15 nonol ayers.

wo nobhésw7Tase core and shell can be present i nP@mngP2005/013732
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desired conbi nati ons as descri bed above, in special
enbodi nents CdSe and CdTe are preferred as the core
and CdS and ZnS as the shell_. In a special enbodi nent
t he signal producing nanopaT?ﬁtIes have absorption
properties for radiation in the wavel ength regi ons of
gamma rays up to mcrowave radiation, or have the
property of emtting radiation, especially in the
range of 60 nmor |ess, wherein through correspondi ng

sel eq) i Anethér digiR-Raidratilotagthté Bading aticasi®hebf te fi@ions named
core and shell it can be preferred, to set the

h :
eni ssi owndsf a) thewgh g saaether withah lrastrang firdloer s 2 phalityef the
or to s - Lxt.yr el i.6h emt
quant a e iatie o ler nich B LE Ml
radi ati on thenselves. In a preferred enbodi nent the
se| ected nanoparticles are fluorescent, gﬁﬁgcial

i IRSERTIRRERER Hg.imEH R Hie, indPRKAR MAGSLREY (R composition or
@é&hsigﬂ&%dof%gg&l&bweasalSd%bi%e; GbALRPoREE Sf B 1 ARG

i ons, I ch preferably have paramagnetic properties,

f omedixanish ees, ®athe(donybinadtios motdrdipi |ty thebiwentioh i tolbe)chosen from

hr om ), | | i
b dblldria RIS AR i b o BRER Sasckbleihasgh 19 The
( ! dnoiceRI rAREEINFEsHBN(dr lcbbird@OAI AN fMoG the ExpetfHBhE Sighal-

(rer), or ytterbiun1ggll)h hol mum (I11) or erbium
( 1 generaging purpese pckof the Smgtion obs) praligan¢roting egedisneeepnversely the

Ry L TS BRI ATt gt

( I ahferial ¢ antsiplantablehedicsidievice! Tt kayleap e thegRrsdRlskitled in the art
from radi oi sot opes. Exanples of a few applicable

r adtPolhs sradgyed chgies pigEeriqd das mebermadepcegrdinggto e pyrgoggpf use and
| . cPhy: . ' . .
ot TR AR TRIZABIFIGIE i o pimar
c oiipkwxNsyertietaseiherd ave thextaliplmgasitatad fahbeg fagantpraored

i gands for | anthani des and parapagnetic.ions

C o‘?ﬂy‘ﬁ%}ﬁ%@e Wéﬁagge"b‘?eéfl HWoégaél“P Ay tﬁ%mdéﬂtﬂ%c etic acid
("DTPA"), ethylenediam ne tetra acetic acid ("EDTA"),

or tetraazacycl ododecane-N,N, N',N "-tetra acetic

acTlhe gronaipA of impentmettrialstforgonplete oapartipbiatroduction of signal-

&og%lgﬁ%llgg ’%g%ﬁgi%g Eg%\r}&tef o_{eﬂ%ﬁ%ﬁé %(gglggsvﬁegrﬁgl ih % Ct& grs g’stablished:
Pharm Med. Imag, Section Ill, Chap. 20, p645 (1990).

O her usable chelating agents in the present invention
are fapuwbether the matapal srpanubactisd by greass ofghempd sintering

5,219,5 6 - : »

and NeypeggRes; eyt yCBanolPefsishyEathdfne gagf it ine

f urt herimplint nRatie i Grfedl@8 b8fboe orsd 3, tHOhandfa88ke; 363,

and 5,219,553, Preferred stly, are salts and chel ates
fromd hwh?ta?rtth%.ma&élabwd%l?ﬁﬂweé R meppno LLhig sitering
57-83 Ofrobfiged WABRIH thEhnt eééowhkgiegmeg@mﬁhg ¥R (o the
21-29, or 42 or 44. Especlally preferred are

par amagmgtlant npegrif isumrmial &y laftethe aianiifagtucowpengimds ledst erie open-
for exanple r%%gfscrib d in Cerman | ai d-open patents

DE 196 RCHEEN YRGS PIERG  n O 97/ 26017, which

in accordance with the invention are incorporated

hereto, by reference further diamagnetic

per fl uoroal kyl contai ning substances of the genera
formul a: R<PF>-L<I|>-GII|>, wherein R<PF> represents

a perfluoroal kyl group with 4 to 30 carbon atons,

L<I'l> stands for a linker and GII1> for a hydrophilic
group. The linker L is a direct bond, an -SQO2- group

or a straight or branched carbon chain with up to 20
carbon atons which can be substituted wth one or nore
-OH, -CO0<->, - SO3-groups and/or if necessary one or

|~~~ NNR IS R I 7N\



Pat. 4,452,773, U S. Pat. 4,675,173, in W88/ 00060 as
well as U S. Pat. 4,770,183, in WO0/01295 and in

woeBeHE309, which are explicitly incorporatedP@yEP2005/013732
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reference, and others. Further, magnetic,

par amagneti c, di amagnetic or super paramagnetic netal
oxi de crystal s having dianetf s of |less than 4000
Angstronms are especially preferred as degradabl e

non- organi ¢ agents. Suitable netal oxides can be

sel ected fromiron oxide, cobalt oxides, indium oxides
or the like, which provide suitable signal producing
properties and whi ch have especially bioconpatibl e

pr opey t ksther thahfatdviadtagiradalnired biasdahy ofutefrical @ebcasses
crystalline agents of this ?roup havi ng. di anet er

smal | er Withew teaymalsterss.high loadh i degr lﬁpé’r Eé‘i‘r‘abiegradatlon of
associ a ded fi h th
macr om) 1%:‘?;1 cu Icgg}r{éjgﬁlg:}rnétseggﬁ gfe e%?n%s é qurrg){‘eet he ” " erein the
met al - b&@atmng:faignglegmmﬂtmggnzﬂthumo theesionildng dhaditvo secarried out
Furt her eolite cqntainin aramagnet s and gadol i ni um
containpﬂémﬂﬁﬁﬁﬁﬁgfEfpggﬁggﬁpselected from

POl Y Qpf ORL L tﬁ& ﬁﬁrterﬁt[ Rf RARPAYuRA by t&f‘eah@@it é’lﬁﬂhéiﬁ%rocesses
(e.g., KOGIWLOO36).I1t is preferred to limt the

aver ag ewphwtlthﬁtrelalsaitms ovhlclhb:adragm degr @dasuogmaparmab@msadagon of
agent s

P oduc HE TSR ir e Maga if PRl BB 1 Gshiife B ion of

that t hﬁgﬁ@%@ﬁémﬁngsmgmhlspﬁt@dhr@inrmarnaﬁdmﬁ liecarbed @.ft adter the
size from2 nmup to mm nost preferably 5 nmto 200

nm Th en@wpfértuf?awﬁﬁ@gh@ﬂ?%?t QRGPREN- rrs’r%a@tqrrrb aé(@fefﬁtlié bg Fesent;
be ches

sp G ekl s EHRI e iB LAl BleR Battouty B A et

Si ze | amgetial WhereinGh through df) boas dds&eql}cmbm@tﬁortshberélﬁFﬂr@ossible;
(ultra small super paramagnetic iron oxides) wth

particle sizes smaller than 50 nm In accordance with

tNepd PSRt i #)laﬁ%Wop@orﬂﬁlgfler'bgglai &cé?o%fon%'f 9iahl-generating
generating agents fromthe group o hedr al

f ubgdentsasasoatisg, Wisodin gdds folre essabhiphesl: i n U S. Pat ent
5,688,486 or WD 9315768, which are incorporated by
reference. It is further preferred to select fullerene

deri vt wieheie cbdiRighs MRhafac @MY yoxess ofsiRembBdihtéring processes,
preferred are fullerene species, which conprise carbon

cl ust er lagray bprayieg, spmemmnetheds 8z, whdreimie iigegrgfiompf Bgnal-

; gtr Eg p o %ﬁf’f@ﬁl uart%rbazsa lrlrlltop 'ilt?r%alg f%%%%ﬁﬁls befor Sol?%urm g the

expl i ci ilapufaérasy; por at ed hereln by reference. Further
nmetal fullerenes or endohedral carbon-carbon

nanop@r Vhethesthgreatingis maphagtuprs by mepns f thesmpltifstiag processes,

can als r ) .
endonetg]IPﬁ %ﬁ%ﬁﬁ%%%u“ are gggg?g%rgb,%HLpgpgggﬁg&ﬁo signa
whi ch f geneeatmgmhaercadsingd the caaténgoiactied sutkitashecmanufagture,

neodym u rium europ adolrnrun] terbi um
dyspr osP ﬁ?ﬂrtﬁﬁ?ﬁVﬁﬁPnkﬁFkﬁg%? RYO%an be especial ly

pref gyr Glether e okt ﬁb@ﬁlaﬁ@ﬁ&%%d‘w Iﬁéalrrs%feﬁaﬁi@arﬂrb@ésee% or
such as carbi des. e choi ce of nanonor phous carbon

speci esthegnalbt Whlrcrnlqaésitot pddgnadagipr pepartisl drgeadation ahsigeal-
referred t om ot her nanonorp

I[stec: i es®S\ Ean%ng agerﬁ% Bt bt g ﬁn%“ﬁ% provt1 r}oﬁn a‘?’rﬁ){ gmhe

enbodi nent it can be preferred to select full erene

speci es from non-endohedral or endohedral forns, which

contai n hal ogenated, preferably iodated, groups, as

di sclosed in U S. Patent 6, 660,248, which is

i ncorporated herewith by reference.ln certain

enbodi nents m xtures of such signal generating agents

of different specifications are al so used, depending

on the desired properties of the wanted signha

generating material properties. The signal producing

agents used generally can have a srze of O 5 nmto

A NN N Y o, ~N NN



esters such as phosphatidyl ethanol am ne, phosphati dyl
chol i ne, or polyglycolides, polylactides,

w@edognedshacr yl at e, pol yvi nyl butyl et her, pol ystpeERR2005/013732
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pol ycycl opent adi enyl et hyl nor bor nene,
pol yet hyl enepr opyl ene, pol yet hyl ene, polyi sobutyl ene,
pol ysi | oxane. Further for encapsulation in mcelles
hydrophilic polyners are al 50 sel ect ed, especial ly
preferred polystyrenesul fonic acid,
pol y- Nal kyl vi nyl pyri di ni umhal i des, poly(neth)acrylic
aci d, polyam no acids, poly-Nvinylpyrrolidone,
pol yhydr oxyet hyl net hacryl ate, pol yvinyl ether,
pol yet hinkegRgiodll of §pnal- Pedlebtiding Bydt@ i i iitbesoating is carried out before
pol ysaccharijdes |ike agarose, dextrane, starches,
celIuId@éhnﬁﬁﬁh%%@nu%ﬁyﬁbpectln or pol yet hyl ene
glyc

s R R L
Fu r t her t,hemlai tmeamenoﬁvh@dem ho b idegmdatlwlchr@phlaﬂ degradation of
g g lr% gg Ir gsl grbai &egqefﬁqlillige/ggj:gtrq 13 Pr&lp%eyirgpd form, wherein the
enbodi nﬁ@gratfoﬁ%f@%hﬁl”é‘éréra@hg niR&h Ao GRIYCHERS %ctaﬁt QCdut after
pol ynmer s, “Wher ei n "hydr ophobi'c and al so hydr oph
ponner@eonmaﬁyumeS|red m xtures there of can be

| ect ed | t
e L R i T
DI eoV ey h&ein i Kot kP dk hi P desirel cb@binafik@ o ftBER RSPosAbR.

attached at any desired position, preferably am no-,
thiol, carboxyl-, hydroxyl -, su00|n|n1dyl nale|n1dyl,

bi l%r tﬂe cl‘ltj}m‘,j We%?eamgﬁ H&]i &logg gnlldrjl gég?a%%?e%ﬂ%ﬂ qttsgtr}]lte cgerlting of

n Otlhe ¢mpahtem prefémer m@b@ﬁh&h@&wﬂr the @mﬁabm IThe: oGt cbm be selected
bound according to the prior art. Here, especial
bi BPBicardablp PEaen-desradabie matepals: whegin tb%mcpwégaﬂoarﬁf fignal-
ac ,

LA ERP LGS o hRHRRERS 4% suepy i oot dpns
ar #tgpnehefactde. é@qucrsahls};ﬂlletl n the mﬁroao\selectpfrcmﬁ eny échired coating

sel ect SI nal ener ts from.non t.al - base
< B sedipandtig . Bmrts ofhedeal GRuny ReModhcgrgs the
of chidedt tl@‘&ﬂl%fl?&tabﬁg?gﬂaﬁgeﬁ/@f’dt {g ageits R€or-ARHAalQhethods like spray-

non-i oni c. Am)ng the 1onic contrast agents ar e
i nedlatidgdlip-apatingetc dlovaore ipl chansenivom aam@tipli¢iiyorfgigenblgiserts of

d, 3.5- 4, 6-
2. ircertie S5G" EPet ais” HERERARE offlnls are chosen,
3- t&@ﬁbwhe%midlﬂe Bpéd 8C&fadthgs are especially preferred , for example

an1no)net -2,4,6-triiodobenzoi c acid, 3-acety '
Oﬁaulate@a*@@t plymetsiye fosmuiagyd, epher aemlxﬁur%dwb@ﬁwhe signal-

ac
Sl s g S SR e

I spppidenadraingimilag bras with signal- generatmg agents covalently lmked polymer

nmet.hoxyacet am do 6-triiodo-N- h
népﬂykaEa%ﬁﬁﬁg)wreefwﬁ%We|dfgr.a§%mwg %V"a% f%ngtlonal tri-
5 RGEEGA Qx%abtﬂﬁlﬁcttléda'l ﬁgﬁal%éﬁéﬁﬁh ¢ SORR H@sﬁzgpeferzﬁﬁj/ Bombined
5-acetam do-2,4,6-triio hydroxyét hyl
i sephahlghsione therdpdutic agent.
2-[[2,4,6-triiodo-3[(l-oxobutyl)-am no] phenyl]nethyl]-
but anoi ¢ aci d,
bet a- (3-am no- 2, 4, 6-trii odophenyl) -al pha-et hyl - propano
ic acid, 3-ethyl-3-
hydr oxy-2, 4, 6-trii odophenyl - propanoi ¢ acid,
3-[[ (di met hyl ar ni no) - met hyl ] ar ni no] -
2,4,6-triiodophenyl - propanoic acid (see Chem Ber. 93:
2347 (1960)), al pha-ethyl -
(2,4,6-triiodo-3-(2-o0xo0-I|-pyrrolidinyl)-phenyl)-propan
oic acid, 2-[2-[3-(acetyl
anino) -2, 4, 6-triiodophenoxy] et hoxynet hyl | but anoi c
aC|d N—(3 an1no 2 4 6-

o o o S . I L .



33426, iodecinol as disclosed in EP-A-49745, iodi xano
as in EP-A-1 08638, ioglucol as disclosed in U S

wd20e069647 314, 055, ioglucom de as di scl osed i NnPGEER2005/013732
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846657, ioglunioe as in DE-A-2456685, iogulam de as in
BE- A-882309, ioneprol as in EP-A-26281, iopentol as
EP- A- 105752, ioprom de as in DE-A-2909439, iosarco

as in DE-A-3407473, iosimde’ds in DE-A- 3001292,
iotasul as in EP-A-22056, iovarsul as disclosed in

EP- A-83964 or ioxilan in W87/00757, and the |like. The
references provided are incorporated herewith in
accordance with the invention.In some enbodi nents it

| SIESRBGEAkRrRE %B%baﬁdenk theSRpREtabRIENI® J1FaRINGHOS, e.g. 2
nanoparticle signal generating agents, which after

r e¢aating on mqﬂqvucssmprmaa@etqus mefesialiperpoevethe it isr e

o AL ER ol AR PRl GioB Sbnef HERIOPRANCR, 0 A v frea

Sugdtwbad éf ;fahﬁﬂesarlﬁ tigie bﬁlﬁb@dlehﬂlt & [mpRededlo @enmdt REone
fromwater-insoluble agents, in another enbadi nent

t h@yra@@mcallh agiIVecapoyt tBtcan e spaked intg dhg@aix bydeshivques known
(i %1 *1% glite A4 Sfolf;ﬁqg@B 1ate Cﬁ'll %ﬁg&{t?]fglre éﬁng Ic? ?ElgPe ?18Ped into or
Clﬂir%ﬂmmempdumdaﬁymb@m agaht commasing solution with subsequent

6- et hoxy- 6- oxqhexy- 3, bi s .(acetyl
an¥ﬁ@?°§“@n@¥%Fﬂﬁ%%85%ﬁfdﬁﬂ€§ in a fourth enbodi nent

an ester of diatrizoic acid, in a fifth an iodinated
aroyl oxy ester or in a SIXth enbodi nent any :
c ol spatificresntiodimeait sighal-gdneseing apeds anepreviged niporais inorganic,
sizes .are.preferred,. which can b nc a

e BB 2G UE R Db BT GRSy Groy oD {ogiPosite materials.
di Heledd e ek anthl NP3 W ingdNEbvagenhs e&f:l%ﬁ@érye&mt @niiRise ceramic
sel ected are disclosed in the publications U S
Pagianetsl-basgd magertils, H/hewdn thesr cap alspdhettigdegmdably, @79xample
un 1
et Bordug Bl BmUeh AR L hboer depitives o smilar
I nyeddgriableEs@eadsapegiesathiapicfgmdus nﬁégamahésleamﬂemdﬂyy signal-
nanoparticles which are marked w th signal g%geratlng
agéernegat@.g ngaietipls MR atheg é‘rgé?la%finﬁ@t“é\% BERILS, ejther opithesggme modality

Q1 GaAty TRl 1l

{ERESUTHALE L DASLSR S dpRcTE AADIERR ey
vi piefdreed cEhaymaddatjeese patttucmkgrlag@'m]sgemaratlbg agaiteateedosen from

- t th
| piggarisles s R gl e Py Sy N b IEedia AEpe s B sienal-

20 angen%i‘d?i g%‘ othtY. MBﬁBflpﬁr;ﬁéﬁge@ﬁf }?rWl/fde pofeuB @64taHgs Yrom signal-

preferred are anionic lI'ipid ke p osphatldyl aci d,
phesshainigdgents| fycew@plghu Il'Oh equuaﬁmly ;frqsm nqn@lggré@le o
anagg%iclaﬁgenl nos rc]:g)fglo(r:l 1ceotrr1]1%n dyqur mc él&%c%n%ﬁ P;' 1th

osphati erin phos

| Npslyet prftlict Hernts, haid- yr ﬁﬁctrd rB&hR6 s, provided ﬂirmp oA from metal-
phosphatldyl et hyl ene lycol, acid |lysolipid

pabsed nencpartislessDegiafied %mdantaﬁ%?dm@mbcpr@&d&d vijfhedegradable

25 aC% ggz?llégﬂg Sz’lﬁh c@a%ng? glrétgx%‘)w&n ﬁg dalffé(l:ﬂ félﬁbgzﬁLc% ‘have the

d su ree Tatty ac
S ataniadresimé mcorisheatrutegtaddti@ntimed dihe cna{g@of\mhypmmgmdable
derivati ves, the | i ke. Moreove

P BRI 2c Rt dael oy ARG i MRS RredsTel fthy gignal

ar geRER{oBIshe6ld nTzhﬂly@[ﬂl'ﬁq’l@ tie furpdsdof REGfRIABE ¥oig@dt taAdtBmical
cations fromthe alkaline earth netals beryllium

(Be<+2> ), nmgnesi um (My<+2> ), cal cium (Ca<+2> ),
strontium (Sr<+2> ) und barium (Ba<+2> ), or
anphoteric ions, like alum nium (A <+3> ), gallium
(Ga<+3> ), germanium (Ge<+3> ), tin (Sn+<4> ) or |ead
(Pb<+2 > and Pb<+4> ), or transition netals |like
titanium (Ti<+3 > and Ti <+4> ), vanadi um (V<+2 > and
V<+3> ), chrom um (Cr<+2 > and Cr<+3> ), manganese
(Nh<+2 > and Nh<+3> ) |ron (Fe<+2 > and Fe<+3> ),

______



di spersions or suspensions in a liquid carrier
substance. Gases to be chosen are preferably air,

woedosoemn] car bon di oxi de, hydrogen or nobl e gecSEEPi0DKE13732

10

15

20

25

hel i um argon, xenon or krypton, or sulfur-containing
fluorinated gases |ike sulfurhexafl uoride,

di sul furdecafl uori de or
trifluoronethyl sul furpentafi{foride, or for exanple
sel eni um hexaf | uori de, or hal ogenated sil anes |ike
nmet hyl sil ane or dinethylsilane, further short chain
hydr ocarbons |i ke al kanes, specifically nethane,

et hane, propane, butane or pentane, or cycl oal kanes

i l%@atibh(‘drQ@§e‘ﬁﬁﬁﬁlﬁnt1t§ﬂ@él?hi%ﬁ@@ P EoriEtli RNk 8lttoutke2ad therapy
al kenes |i ke ethyl ene r opadi ene or but ene,

pr opene, @g
orcoalrebofthk egreditioneobranarafinesié 2k theiisiaston mithithrgurrounding
ether c
sglé% ﬁg\ggf(e??lgﬂée@sg%iy: tg gféesr %1? c?gtl %@gggfg?&s%d*a%gradable
s hmf;ﬂ artRi Spdeyliyae efehrod s/her itamatedias leaddtorandtipagmentof the
t he above. Especially preferred are Qalo genat ed. or

f 1 A ét@@ow%l%‘@at%%m@@gélsp@%ﬁe%\ signal-generating agents are

brl?l gdqr“o the' A E@l‘@ sitt P o?gk:mqb’l@ r\)@%lb@éﬁ‘?adable

dIC rodif uoronet nDtrl i uor onet hane,

c hingriatts likd stmts,rve}tlhlacmnpmﬂ@l mdngadahklmbnms hlmhei,s PLA,

di chl orotetra u ro th trifluoropeth n

R AR A e o

PedubkidREel ke pRERIROMSichilF Qctf\@rsuﬁétﬁ’fméh 8re employed. Signal generating

perfl uoroal kanes, perfl uorocycl oal kanes,

pe¢datlugﬁr Qf&legmﬁlelsle@mpbmsfalrfu@ﬂpﬁﬁaﬂleﬁreéftrk%ﬁrrewdgelpiletbii frmpof
rred a

f dd
o treBhes i e ek S geb b o REEF fonS ERRLATS

di sigtaaRdibldmNGpAiBRE, ApBisnés) ehl@au@ls itfiickd $phieresy Odt@@réiérﬁbledded
herewi th by reference. Preferably such m cr obubbl es

aria deeradable golymre Aspecial biralsrad ateckpalingse Sty radiopaque
ha, c
kot R oy A el e atasnarting agents,
Setspedieldly prefurredtwidhi thbtapeltii zfgemlskyl enes, al kyl ethers,
al kyl thiolethers, alkyl disulfides,
pol yfl uor oal kyl enes and pol yfl uoroal kyl ethers, Z
c r

oﬂﬁf ép%@wlzifgnmldﬂﬁerﬂ 1ﬁiﬂ)iﬂ|)_anftsr é}%%a?ed'\fdfo"fﬁ btoggﬁgaﬁbéé/ieiierntlglly
pymoreltome: roetakalls, whitk dreplegiadid by nzeads of comiostosr fopakample,

ou and fi JI X represent.s

EBieR POt liaral meERBFRST dsDesedaloys G gRe Pferiai
SI &Hra@b‘ﬁtrcﬂﬁ? Sbtig ShbShReS BRAEREsddaring tige @dcmp@mm 30@0sc
mm can be further selected from bi oconpatible
symaents in qbe bodwoge 6an epfprsiellydn goegrdage patghe ywention, do

er pre-polyner to

pr que‘étgﬂ’é% (]?t%%opaf D %ljg%l %ﬁcg"‘% rggérr!l?z abl e subst ances:
acrylic acid, nethacrylic acid, ethylenelnlne

crotonic aC|d acryl am de, ethyl acry hﬁ

mel P8 rmmrﬁ&&eweatb@dmzent%ww;%trﬁwﬁ% ey hpsgfldmplant or part of
( plant®€ g%recflt achdd, Ghith Qt)fn rié&iif itself the therapeutlcally active
[epsilion] tapr of act one,” acrol el h, cyanoacryl at €,

bi mlnsnbdacaése 1ephe:lmiroamthmmal dtgainwyraagqetﬂam rphaare liberated by

o bR i ol sy ear U i Lo ool Bped

anfo‘ill%atl&li §m§tﬂ)ﬂ%x€f@ apRitdAd Mh@1¥sil@Sions. In these embodiments, the
N-vi nyl - 2-pyrrolidone, 2,4-pentadiene-I-ol, vinyl

acetate, acrylonitrile, styrene p- anm nost yr ene,
p- am nobenzyl styrene, sodi um styrenesul fonat e,
sodi um 2- sul f oxyet hyl met hacryl ate, vinyl pyridine,
am noet hyl et hacryl at e,

2- nmet hacryl oyl oxytri nmet hyl ammoni um chl ori de,
andpol yvi nyl i denes, such as pol yfunctiona
cross-1linkabl e nmononers |ike for exanple

N N nethylene bIS acrylantde ethylene gl yco

o,



the group of agents, which are transforned into signa
generating agents inorganisns by neans of in-vitro or
wo moosiogw7Tel |s, cells as a conponent of cell cedT/EP®S5/013732
of in-vitro tissues, or cells as a conponent of
mul ticellular organisns, such as for exanple fungi,
plants or animals, in preferred enbodi nents from
mammal s |i ke nice or humans: /Such agents can be nade
available in the formof vectors for the transfection
of multicellular organisns, wherein the vectors
contain reconbi nant nucleic acids for the codi ng of
signal generating agents. In certain enbodinents this

| SrefQBe HAAi 1bility &fiBaksigRNehodrndle &gaatisn bf kpiroeflabatite
bi nding proteins. It can be preferred to choose such

vebavrsolpgiseifesis wetldwewarin theaikes for exanple from

adeno viruses, adeno virus associated viruses, herpes

si nmpl ex viruses, retroviruses, al pha viruses, pox

Vi Piesesbly ahe iapMit arpas, thetaefdonipaised the sexgnesimtlanéfoz ainc in the

viruses, poliq viruses. or_ hybrids oféa ¥ of tBe aboye
$5°h

5 FuUPRISH CoBRHICHPR RRETGLiT 0Ol W SRPERe SORTemIme BEPERELERr fully
! nccﬁlﬁﬂg AT PPt Wlﬁﬂn%ekl\ﬂﬁf %dﬁ%%&'}ﬁmdlé‘s é?ﬁtqﬁﬁed fh a polymeric
i ncorporate nucleic acids, which are suitable for
C oxﬂuatlrg( drathesicgatalg rgetnealatln ttgr;sagrehod;memsttbe cchebm@tncgmf

uct ur.e. eci al I eferred are u;
£ ofhetanEL ol S G g el e g e i B R g i
Vi EdHsti R ByCth® uSOst thé E‘i%nﬂ[lﬁg Q%en@ Mk bk Zhiak ¥ c8fnp6Rdht Bthe alloy
sequence/s for one or a plurality of signal generating

10 aguselfsoras agasef ithraignpddidivas . as prpattipd gsoatiites t he
particles are generated fromone or a plurality of the
followi ng viruses: adeno viruses, adeno virus
ashk %f@ﬂl@ﬂpféf&ﬁéﬁ@@ prdvidensh fhplphte Xvithi biodegsadable signal-generating
retroviruses, pha viruses, pox viruses,
ar e4féings, ﬁ@gewlly\pa%fewﬁ althoyahatod exsluyiyelenyith gispelseeserating

po \Y} I I 61
Dok SR o, SR 3 5
15 susmpsmlolres 1nnhfefuuﬂns:ifcbilpssomm olicrasphesesj madsbspheres, encapsulated in

transfect c Ils, pref mmal i an cell s,

t hEEIEDP RY &aFrSs% ﬁ%ff Yaleafly t%m}rfgaebsngl(’é%%%e?ﬂ‘fed as bi-, tri-,
t hQﬁﬁuﬂH&ﬂc@ibﬁal%@ﬁﬁg%&ﬁg&%éﬁ@Se%pé?:'i‘zﬁl}pﬁo@e\@r Woeddclisively,
of the coding sequerce(s) for signal gener at i ng

agegether Bt bt ladtiooe daﬂramutscpmt dwisther; itasmtesirerddo pagyide such

C 0 n @g%ﬁ g/rltgn g(geggagigi)]a I%OE é]IS cggﬁ(neg%1 ﬁ‘o? ?xﬂa{)m §18 B% H\é&gxﬂapatlte and

20 VVaH&[vahOesOdr' an@mgb Sr Ol ash] wighleificitBéd tﬁscoa{pimbleppﬁmy
or any desired mxture of the above. In further

enbiodfgradnble, sigaplgencrabing agents o RAAOMOFRIIRNS PaEcles pre incorporated
cu S
nolﬁl&(ﬁfjh% r(])r%drssc%}i't%? of Ergﬁ(ﬂ:%lrgé oq‘l% dfrb\?ﬁcl ?ﬁ)%ggﬁt%r %ﬂgiegradable
r esighdli geaatating agediss opboth Soﬂmbmeﬂ,gnmﬁe hgllee gpeeas ebthe porous

signal generating agents. peci fic enbodj nents

or@aﬁr&%éSOamsgép@é?réedi o DQPYR AREtingRRIGEROmAPhous

do r fih$ Boelifs, wherei
25 BRI iogh Ly Wkl POTHA el s whorn

or gamoﬂew spectels of snhqhumml getne%ungs)ormxsgaatmg@fcam be chasged

g&é fion yasflﬂ'\/sg i%grrl]eggtrl%gm S{nks% &n%g%g]g%ﬁ‘ cbrgrgfen-gorrogs

generatlng agents are preferably produced in vivo from
the group of proteins and nmade avail abl e as descri bed
above. Such agents are preferably directly or
indirectly signal producing, while the cells produce
(direct) a signal producing protein through
transfection or produce a protein which induces
(indirect) the production of a signal producing
protein. Preferably these signal generating agents are
detectable in nmethods such as MRI while the rel axation
times Tl , T2 or both are altered and Iead to S|gna

- Y Y - o Y Y



preparati on of such signal generating agents, their
sel ection and the possible direct or indirect agents

wovkioehewmre produci ble in vivo and are suitabl eP@EEP2005/013732
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signal generating agents was disclosed in WO 03/075747
and is incorporated herewmth in accordance with the

i nvention. Another group of _ghgnal generating agents
can be photophysically signal produci ng agents which
consi st of dyestuff-peptide-conjugates. Such

dyest uf f - pepti deconj ugates are preferred which provide
a wi de spectrum of absorption maxi ma, for exanple
polynethln dyestuffs, in particular cyanjne-,

me degrpdablnenatingsefrgnal-gerpsafing dgents araissibis prefergblymade of
th kN dyestuffs the cyanine
yggghggﬁgﬁﬁmﬁ$ﬁ§q§3k¥gg%ﬂg structure based i ndocarbo-,

i ndodi carbo- and i ndotricarbocyani nes, are espeC|aIIy

preferred. Such dyestuffs can be preferred in specifi
orrb shihgeheise olwrserHially dospestusane sxsenjially rsqalrd%ﬁa bl implants, in
[i C
ar e nBOFRE T R E B e ARG AR a5 2 partof
199@71)7&(31,rsthompommts foc Grepopdeng dhagexial. llﬁthbhlyalblyethods are selected
ref.er.en ccor dance th the invention,
o TP TRl T G e R o b R A0k e forms of the
Th ggﬁwgehhﬁaag hgatd 28 @feﬁ@ﬁ Fr Rktafh8adedlimBrhnt materials, signal-
"Targeting" groups is pre erred are to be under st ood,
as genpnlingagants ereepretoaied ednghonpds thinbkrent ﬁgnatlmen@a@m@l
generatin SNt Or e C ava .
( engSrstlﬁF g{ ?% ﬁ artmgcmfi{erlgﬁpseg {fgasg gﬂéthgr a(fd ot g?,lgn tggnjratmg
t OpRpsRE ot the Mudatiliestlthd aading dihterdl. Tt & fartHe&tRERIBE tor the
cell type, tissue type or other desired target
st Fﬁé@ttﬁlléglonmé@téraaswntdag@é@blﬁ §nplapls feonpaelyiner piterials or

SR8 L SO LRS00 s i cor

gr beipddedan tlta:eresce:hre compofignosiosmed fremligivne,ssmuibibed) sagpensions,
princi pally i table to(P vi de a pur posef ul

enfISBEFFERT PBIW ‘ﬁét% sfare\d V&&Hb?‘ﬁ?ﬁ’%’&n’é JEAR BonAMEFfeflimers, trimers
S Dspblﬁg&?éré dr cﬁé’@ﬁﬂeﬁ&&ﬁeﬁ@bf@c@ﬂém@%bl{:@a{n be@}ﬁfﬂe&%d @polymers,
bi ol ogi cal routes or” conmbi nati ons t hereof

t apybto; mgd@ﬁohmmamuahhemérmt@d thrmssmheﬂghon@omels and non-

antlb ell .recepto nones

s uS‘z’ﬁr% bgee‘ﬂpﬁ%{ﬁ%fr o8 I%?EDHB?%C Hﬁﬁ?ﬁr@?ﬁa iRy Ym‘?ra“t"f@?oé‘@‘? f&gfe“ als it is
anbfé@er%&il tél %roWﬁt'lé’d@So@lﬂodﬁlﬁﬂ/ %p@es@ﬁﬂlﬁgsagﬂt‘lug@ﬁbrﬁtﬂg ;h@perty,
chem cal | physical ly attached to signal-generating

ag EWtf@?blb’é é‘trr@é@n&lotrlrfuﬁRthméorsmngrgélﬁé% signalygenseaiing agents,
in i cal r

en‘%]glgl%wen a}gozrfggééérfd oA cieéra%ﬁfgrngﬁ% ee%lg Hlf gljg)rlf%!] gﬁc%r&e{ncﬂmth the
Si gwahticgﬁdtﬁmatcbmgnﬂg@nhaap@r’no Agents bisRaLRtihy @RouPk within the
surfaces of cells. Here it is not necessary for the
fuﬂ%@?@ﬁ“"¥9%ﬁwthe signal generating agent be taken up
into the cytoplasmof the cells. Peptides are

preferred as targeting groups, for exanple chenotactic
pefitcanlés espeelally pefemwediak eomn-pbioasamt h@ndegad}tbil&)immlamS to provide

ti sues . visible b ns qf si naI era

| TEFE s Rvgedieat TIR ndtn e p e Pt edhes ina
I NEQ{BBY i HEd G Rh bid td dpfotamc ﬂ%ffﬁ{lﬁﬁ:ﬁﬁmﬁlhht hadliaBadaiiBnal signal-
al so preferred, including antibody fragnents, Fab,

Faﬁﬁpmﬁgnﬁgpéﬂehaln Ant i bodi es (for exanple Fv),
chinmerical antibodies, and the like, as known fromthe
prior art, noreover antibody-like subst ances, for
exanpl e so-called anticalines, wherein it is

uni mportant whether the antibodies are nodified after
preparation, reconbi nants are produced or whether they
are human or nonhuman antibodies. It is preferred to
choose from humani zed or human anti bodi es, exanpl es of
humani zed fornms of non-human anti bodi es are chinerica
I mmunogl obul i nes, i nmmunogl obulin chains or fragments



density lipoprotein receptor, leptin receptor
oestrogen receptor; interleukin receptors including
wo beob/oedelr 2, 1L-3, 1L-4, IL-5 1L-6, IL-7, |L-8B¢T/ER2095/013732

lL-1 1, IL-12, 1L-13, IL- 15, and IL- 17 receptor,
VEGF receptor (VEGF), PDGF receptor (PDGF),
Transform ng G ow h Factor [egeptor (i ncluding
TG--[ al pha] and TG~ [beta]), EPO receptor (EPO, TPO
receptor (TPO), ciliary neurotrophic factor receptor,
prolactin receptor, and T-cell receptors. It can be
preferred to sel ect hornone receptors, especially for

hor nones | i ke steroidal hornones or protein- or

pepti de-based hornones, for exanple, however not

| i Y , i .
ng‘la{ g ch{?ﬁé &F Qs‘gerﬁfﬁllﬁu%lgn Po%% ﬁglri E%sregf(él@ecfe’glra@éﬁllteg@?ﬁ%ts, in
¢ ha¢doedunce @ﬁxhald@mwemmehe elgﬁziu geatratipg Bgsntd chlane(aldded as a part of
stlnulatlng hor none, qluca ons, |euteinizing horno

t

B‘thr‘%‘uf%?é COMBPRFTETPriae WRRIARHMFI). FigFersH dmplant materials are
5 no Fo}hﬁ er JORTPRLITATQ '\&Q,zlrh@ '18Bd8able metal-based materials or their
Stl ati ng Hornone (TS vasopressin's,
e n d@h@bilmqormmsaesomn mateeas basdid oh napuraigecsicerrmgea,patltes

ortisone d. cocorticoide. tar
| BT R g s R0 e A o S8 Sy igto bone
r e§1ﬂﬁ¥1ﬁﬁ§oma55@5ﬁr§ﬁ§§ss speBiedl St isHuAh& pRsferred ¥r@ksentially non-
proteins, signal transducers, growth factors,

cyDpokinand eﬁq@ltwﬂwdpg@dablmmel@mls &om wdyelgmeaterltalarog eolymgr
10 ggg&ﬁéesn]c al?grirﬁs o&[eﬁg%xc 31gn re?xgp ndr %tggn %Avﬁﬁtcllﬂ £an %e added to
D fHeSaxtdrd cbmpsnenty saﬁebmnbd@enﬁmbxﬁl duBPensiths \kpderaidns,
pol ysaccharides are included, as well as other
pOPWESTS CifhPIcas copplsniaompronenfy af mappragis) @geyhriers or oligomers

caP b PO oo BRE R R B D Bmers o o

c apivdhyithataeti eosupstaset there drunailn cghtysoRy W66 01 signa;

15 1SS EpaeEs BUOGE tech OERHAIEI Pgieess ARF Higse or polylactides
9l 898K colideR! théir @@ﬂl@ath@@%(ﬁ%B&&b@{HeYe& BPtthr%%B&)ﬂn%Fse @hich

conpdohénts, which nake possible the binding t
s phaviefrireferabtepimpequesppalied aryl cwmumesiuma@eleae oepothes.

O her seful carb es,.to be selected contain .
roltHelE S G GRBEEOS "G rRalEoPriG B b ik winn o
r afectapesies agehu&t A3&t 3Rdini-hdlophine MedLRY.| Bspesi sy pﬂeﬂ:@red are
car bohydrates especially pol ysacchari des, For exanpl e,

20 hothesesigraitgcasaling praafswhigh atsi euplas adthegne o @rpluxe Ayi of gargeting

gl%ﬁ g}ﬂf;or.l %ahg?of tﬂ@a?&ﬂ%r g ?aﬁ‘ll %sl fﬂrtf?%rq)%fe}rgd for materials
nfroduce Si enerating agent's 1nto cells.

Refvlichngebassd ﬂﬁdeturaﬂlytd%bﬁrrmgmpaﬂéé hipdioRylLhpStiteRatheininalogs and
5,554,386 which is incorpgorated herewith in_accordance

vv| #fivaRues, RYmAtTRb)E bope ?tth%@%@é bte.ala@é@%@led%ulégart%espema“y
t I, S
Prt%gérgelg fgldnctl{ %Pgﬁp%hdode%*églalgfs?féﬁ lanms ggﬂ Qi Sﬁlélsé’knfeﬁhﬁg agents to
25 t ethpec@@,nt f:empgneam Q:fsthemmplgitynesmm foempaditaptoyide the shaped

%%g cer.i.des @*t P ed Further i ncl uded are
oy e additigna 8§“a§?8?3‘%g°%ﬁﬁ¥able conpounds of
mhlch can al so be hornones |i ke prostagl andi ns,
opi ates and chol esterol and the like. In accordance
with the invention all functional groups can be
selected as the targeting group, which possess
inhibiting properties, such as for exanple enzyne
inhibitors, preferably those which Iink signa
generating agents into/onto enzynes. In a second
enbodi nent, targeting groups can be selected froma
group of functional conpounds whi ch make possi bl e
internalization or incorporation of signal generating
agents in the cells, especially in the cytoplasmor in
speC|f|c ceII conpartnents or organelles such as for

o o o I B T o o o,



publications are included herein by reference.
THERAPEUTI CALLY ACTI VE ACGENTS In accordance with the

WO pwentdedn at | east one therapeutic agent i s aPGDEP2005/013732
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chosen in addition to a signal generating agent.

Ther apeuti c agents include all substances, which
devel op |l ocal and/or system c physi ol ogi cal and/ or

phar macol ogi cal effects in afflnmals, specially in
manmal s, for exanple, including in accordance with the
invention all mammal s |ike, however not exclusively,
donestic animals |i ke dogs and cats, agricultura

beasts of burden like pigs, cattle, sheep, or goats,

| apoy s'?)te@i&'}f efboliRhht,! 1Hf>§anf§ eﬁ@ Rre‘b@fea frdh biRbBPatil1K ssentially
apes, chi npanzees etc. umans. Ther apeutic agents
cammexps esthallpys, wh@h@mrqlmacteddxy meang ofrpemesidng for prample,
accordance w invention _in cr IH
TR R e b Sl PR B R A bR, R s mgfomed o ad
t hpegrdlly sdied BhishdieforRe ot 4i ngxﬂillg‘yfnﬁrﬁtﬁmg/@gdnfsgb et @Itscod@vnents
be chosen froma | arge nunber of therapeutically

ef ¢feseh vgplgmm@taﬁ%légo if fhsse aseampludactygdy Bermymethods

excl I

ho?orrﬁééﬁié i 1%’%}0 tfz@ﬁg 5&?’(8@%\%}1% 1?6f rs élgg;ép ?E&QI'[ rgfr‘]eé'red which
anmavla@@ulepaqua propgeies, bii and tbll-fﬂldbﬂilglam well a$ swultEomoignal signal-

whi ch are al so. to, be nunmbered cromn et he nd qt her
ch@“ﬁﬁtlﬁg a&@“éﬁt"§UIt§‘E|‘5§f°d’h qdPrmys: del Y erdpred vgwﬁ ErRyTaling
AR e o Z“é%‘%?%tm%%?a%‘@éﬁé&%ﬂhg?tdél?*' usef ul

naterlals i nclude cytokines |ike erythropoietin (EPO),
th oi et.i TRO),. interleukin,(including, |L:l .

hfl B RE Rivetially bt foPhanEioRd Hr B R Pl e signal-
' |el¢h@1h§§gé1ﬁ: arle a@86H fohe fehctafiRdoigiomBhts F Mtifhplaatinaterials in a
), transforming growmh factors (including
T@anblepim smab tTERVidrethg Jformedumptang malan aﬁéﬁmﬁlélgnal-

ransf Br%ntlﬁgldernal grom h factor (EGF), Low
deﬁgFFplg 8% tein, high density |lipoprotein, |leptin,
VEG-, PDG-, ciliary neurotrophic factor prol actin,
adrenocorticotropi ¢ hornone cal C|ton|n human
chB@rpbfh|eésegaﬂb>dmnr@ﬁﬁrwab@mdieé@ﬁabl@g’flplaa‘is &pn alfgpdyicepiain
K WA I
R e

t eddsosbear aboee it axbrdancecildthegnveantion, It Mpaildtll)qtrh@rred to
materjals which are listed in the publicatjo
PhiFOV e BRI pERlened it 8al-gemera ik $5°5ha bR Renufacture. In
EC&%emaﬁée with %?h@&%ﬁlla@ 600 BRMYauiMRAMRIRY tH¥mplaA@0d

and the Merck Index, 13th Ed |t|on (especi al ly pages

Thacedlanés wiily meTmmfan)rlng/mems alreasiythasie a pelsquls ﬁ@linpwte

AT R AL “CREet RAD el PR it posls Frllbindhtiiled. nowever

CheseRchEQBN I REAE@MR iPblaattiheh Baesd pat6asmb@fial sh@cture.
t herapy of oncol ogi cal diseases and cell or tissue

chBiefeted nosesigss inpesosfrnge Mathdbe Hventigneare @Preé Rayipe @ medium size
r t
LRG0 1SS ORI GBS fEea 2m o
SukinoMhé pv{seorngof ap least (fnarsefﬁclemyqzasndufs ameface is important, which can

ﬁ;g&%gl fa tl)n allggéle%rg:lggrla{}gg ngnésg é(qggé]%lgfg%gﬂlf f%éatr Qv%qt%er t?us surface
nethylnelan1ne (e.g. altretam ne, triethyl enenel am ne,
triethyl enephosphoram de,

tri et hyl enet hi ophosphoram de, trinethyl ol nel am ne);
so-called nitrogen nustards (e.g. chloranbucil

chl or naphazi ne, cycl ophospham de, estranusti ne,

I f osfam de, nmechl oret ham ne, mnechl or et ham noxi de
hydr ochl ori de, nel phal an, novenbi chi ne, phenesterine,
predni mustine, trofosfam de, uracil nustard);
nitrosourea conpounds (carmnustine, chlorozotocin,
fotennustlne Ionustlne nlnustlne ranlnustlne)

o . L - e T 1




effects. Nucleic acids preferably contain
phosphodi ester |inkages, wherein also those are

wo pwbewsd whi ch are present as anal ogs wi th vaPCDEB2005/013732
backbones. Anal ogs can al so contain as backbones for
exanpl e, however not exclusively, phosphoram des
(Beaucage et al., Tetrahedron 49(10):1925 (1993) and
the references given there;'@%tsinger, J. Og. Chem
35:3800 (1970); Sprinzl et al., Eur. J . Biochem
81:579 (1977); Letsinger et al., Nucl. Acids Res.
14: 3487 (1986); Sawai et al, Chem Lett. 805 (1984),
Letsinger et al., J . Am Chem Soc. 110:4470 (1988);
and cRawaghter, & nd, wh@hﬁﬁﬁféé})oﬁfsit&@i prodticed bl p3B6k implant
phosphorothloates (Mag et al Nucl ei ¢ Acids Res.
19mamgFCtprinRNCess 9d “theéler palhyes5n epgn-pars)material composite.
phosphorodithioates (Briu et al., J . Am Chem Soc.
111: 2321 (1989), C)nethylphosphoroanidite compounds
( sSEke fighd igendratifd dggonwuecd mabidaked imndhdﬁpmbug@mﬁparment preferably
Practi cal proach, ford, UnlverS|t Pres

5 PR IKaE) SIPALPES. BORBIS S SHAISIHE PF “EB B sselected by to
(Sﬁl@ pgxgsBQ Emled] i thé'ﬂh s@}?ﬁg sé@é‘ctan%slétagﬁ@érs(ﬁ@Q%)l raVBis®fic. by
, Engl: 3 1:1008 (1992) N el sen,
Namaars of3615atﬁcﬁﬁle(lrbgg:{§)1; e)(amplls slpping, slaﬂaymgNa]qgtlgn methods and
380h207 996) wherehn the references given herewith
ar@iﬁﬁwgléBPEP $9%i t1y in accordance with the
i nvention. CIher analogs contain those with ionic

backbones, see (Denpcy et al., Proc. Natl. Acad. Sci.
10 usBorggs Bagantg 11991595 elestedrfzom |abhn@tﬁéabsklt}@rfééexa§aée however not

155 PR s S5 ROihoyE 808 6 s HiheAR:

En@im;sdmté’@ Tk anﬁﬂrﬁﬁfh)lt whethé&i th@rareﬁdie@idable} norAdegréifebie or

Soc. 110: 4470 51988 Let si nger. et al Nuc] eosi des &

NURHEBY dregades! elltswre(mzty pr@a%[fpme?ofzn%waa 1gnedgenerating

Sy [

%glt;shfsfg %Et'l cﬁ%(%d 1o %}%9 ‘Bt%i{g ijl ffﬁrﬁ:ﬁ.thQ RmhNgenerating

15 Coage,ntsl\mpmgqnektrea thase Bowpdedyaith dﬂﬂe&ap\a!ladc agandd. Chem

Lett. 4:395 (1994); Jeffs et al., J . Bionolecular NWR

34:17 (1994); Tetrahedron Lett. 37:743 (1996), and

Nopy dRloBRS 8p BAFKOERRREM AN FROROMARd]saREpRRES AW ifitodIction of

described in U S. Patents 5,235,033 and 5,034,506, and

Chamr@mw&e tommops P sigsa ggyﬂ‘pb@g agpnSeT hessn@gdegradable polymers,

bohydr at e. Modi fi cations in. Antisense
e ORALSGRRR ookt Sy SRS R B PRI marerils or
20 Ci Rehl-BARAICOMPOFIEK B eithikx Platcald danialreADCaMTAN §1§nwl—gdheratmg
the invention. Nucleic acids having one or a pluralijty

of matgriglsdy e ferm 95 Elers gluging theaprdaqiarangipracess, sqbatdhey serve as

a%oqﬁ%aané%g gmzr&eg(_g%mx o%gggv&ai) 0 geslﬁsm Rnéd

ot E@E&aﬂ\tﬂpﬁlﬁerﬁﬁd&o ddsarsngrﬂl}gem:rafﬁm\gi agentCeseapsiNatas i) polgmers, for

2, 1997, and are expli.citl cor por at

e T ore R s 3P LGS 1008 £ Bt et pd the way of
25 Nugli Gl 6 Afdrdl %m%miom BEL&SleSiafly ki RN BRsddnRNRihl QLR from

prior art, any desired mxtures of naturally occurring

nusngmlfgeawtisg agedtsranc s tatealon grobymadrs geiceltesniipasames opicro

nucl.ei c acj d analogs ca 0 he.used.

crtfi i e B st R, S Pty il deyices haveaa
chps8ls MheR dhiet@d RNave wiet il deh9drationpt €ogesdatian and release of

general ly described in PCT US95/ 16377, PCT US95/ 16377,

PCT US96/ 19900, PCT US96/ 15527 and i ncor por at ed

conpletely herewith by reference, wherein such agents

reduce or inactivate the bioactivity of their target

nol ecul es, preferably proteins, for exanple, however

not exclusively, enzynes. Preferred therapeutically

active substances are further antimgratory,

antiproliferative or inmmno-supressive,

ant||nflannatory and re- endothellaI|S|ng actlve

T . s - r



phenyt oi ne, tocainide; antiarrhythmcs of Cass | C,
e.g., propafenone, flecainide (acetate);
waeibaeshyt hm cs of Class |1, beta-receptors bPODEPR2085/013732
| i ke netoprolole, esnolol, propranolol, netoprolol,
atenol ol , oxprenolol; antiarrhythmcs of Cass Il
i ke am odarone, sotalol; antjarrhythmcs of Cass IV
like diltiazem verapanl, g%\TopaniI; ot her
antiarrhythm cs |i ke adenosi ne, orciprenaline,
I pratropi um brom de; agents for stinulation of
angi ogenesi s in the nyocardia |ike Vascul ar
Endot helial Gowth Factor (VEGF), Basic Fibroblast
G gutillefamdhe §i nerd@ig ¥dehl an@dAthethgeatic ts contained in the
endot helial gr ogﬁ?@feactgﬂrfgs gFGF- , FGFﬂZ Vggéﬁ" TG
anﬁﬂ@@dh@b@ﬁmﬁﬂﬁﬁpbﬁmnxaﬁmﬁwﬁd|es, antical i ne; stem
cells, Endothelial Progenitor Cells (EPC);
di gitalisglycosides |Iike acetyl di goxi ne/ metil di goxi ne,
di @i dcoxridancedi godicrinvdnean tadflwiare i didisrs| ark addgpd ab dier@mposition or

prosC|IIar|d|ne antlhypertegslon drugs ljk
eramag)°

5 cefRmRINAATRiTeRiPTR) Afitivants enbilerapprals subg higeersin order to allow
e.
o gbc’)n&%{)ft@g%% telll,%% %%XP dtﬂg gggge 81; fcf)lre Sfllggg?%ﬂnelﬂg@ géents with the
C aimplannm:hemm cahd/bt bctWeelsthefageﬂte Aliturthdr ofygeti afi thmactj yyaats and

[ nlfedl rendi.pi ne; ACE-inhib

aul s FeT et BAKS PP Ul ey P DopY 2h1G Apteeption o
S pédlﬁ‘tﬁﬁéﬁon B)ﬂﬁtﬁ@ﬁﬁl dr.chbmARIRL AN b to maddheitRNShdio nkechanical,
ant agoni sts:” candesart ane cilexetil, valsartane,

10 t e¢hnns@er1 pahwlogitatprepertios elnmatisndarithe adiwvaptscandH lers are chosen as
ezsgllgﬁ r%ia Ab{?&%gper ?t tIO g(rrglgg%éfi‘les erﬁ%PO éi))hexl%l OI%FC%‘ L %El]]érgS or

l nﬁi}m’safﬂeﬂ &iany- il dndtnadced-8ipskRs dhitydlhubbies dicor functional units,
d||sopropylan1nedlchloracetate m_noxi di

n| fqr@mruggu ol aifaelmant obemnsppriaie funkijenal geaver apd eeropinds. Further
hﬂx@%@?ﬁcﬁ filers %{%%9810 &%e%sitt!a@ﬁ ﬁle composmon asa
roergo oxl nrne anesu onate, cicletanrn,

15 bo&&ﬂﬂicﬁreﬁt offdnlithplemeable mediesl dehis }Ithﬁthaatcenmsaent or a part of the

|nh|b|tors like mlrinogne, oxi none and

antTHFPBtle APuse. fasperply myfhe form P 908 Ol APE and

dopam nergi c especially adrenergi c and dopam nergic

substances |i ke dobutam ne, epinephrine, etilefpn,

noihesy dferad;uvamsrcaepc n@phmseld@,f polyimenf manrpolyvpranigasic or inorganic

m dodr.i n, anez nd.

st emRleRly The TR SR REE i BRtsRYsbattics can be carried
20 fi Sitayaatingeartal Woymhde glagd By b@eefivérd ¥ ameaidineyoven or non-

|nflannaté$y cytoﬁiﬁéﬁ I?ke TGFb, PDGF, I@EGF bFGF,

TNmQVerNeFn. GM CSF, | GF-a, IL-1, 1L-8, IL-6, Gowh

Hor nrone; as wel | as adhesive substances i ke

cyanoacryl ates, beryllium silica;, and growh factors

|'i kés espydibll ppreifetddno chasenmdjuwants, wieick atddutatd, fepixample retard the

gonadotroplne somatropi n, thyratrophin, desnopr.es
t eralqase elsignl BeRcriig M/ dhergicalis ﬁgen&ﬂ’r’lﬁmsav ?lﬂﬁ Jin the art,
25 | efé@érﬂflgkd fhis, ym fo&h’s@'tﬂerb L%Heqﬂart%u&dmg@@meeau@bse and location
busere ar e gos relin, as well as regul ating
peepf ingkegon ofdlhe smpahebleanedical device @tdegea,dalhi@ e namdegradable

cartjl.age stinmulatin L des Bo netic
by Bl AL BBy ShineheEBl 0 EdronrB R BT pEe
e.g., reconbi nant human BWP-2 (rhBMP-2)),

bi sphosphonates (e.g., risedronate, pam dronate,

i bandronate, zoledronic acid, clodronin acid,
etidronic acid, alendronic acid, tiludronic acid),
fluorides Iike disodiunfluorophosphate, sodium
fluoride; calcitonin, dihydrotachystyrene; growth
factors and cytokines |ike Epidermal G owh Factor
(EGF), Platelet-Derived Gowth Factor (PDGF),

Fi brobl ast G owmh Factors (FG-s), Transform ng Growth
Factors b TGFs b) Transforn1ng G?omﬁh Factor a

—— e p— o ~ a1



virustatics |like acyclovir, gancyclovir, fancyclovir,
foscarnet, inosine-(dinmepranol- 4-acetam dobenzoate),

wo 200g@606yT| ovi r, val acycl ovir, cidofovir, brivedi/nr2005013732

antiretroviral active substances (nucleoside anal ogous

reverse transcriptase inhibitors und derivatives) |ike

| am vudi ne, zal citabi ne, d|d% osi ne, zi dovudi ne,

tenof ovir, stavudi ne, abacavife; non-nucl eoside

anal ogs reverse-transcri ptase inhibitors:anprenavir,

i ndi navi r, saquinavir, lopinavir, ritonavir,

nel finavir; amantadi ne, ribavirine, zanamvir,

oseltam vir and | am vudi ne, and the |ike as well as

ar bydioahgbie orhydraplibesatenid! on attyutesised inertees thehdof go\ferms of
ive subs el ected from

th
m EPBBT D e iy SRR A ok pLsieheRaRRG hurman

. cells or cell cultures and tissues, especially
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recombi nant cells or organized ceIIs or tissues,

pr Epethaselgasedenm pemally dogr é@ﬁb&t@ralelgpadpblefoe npedegradable devices
?fgtger c&gpa@'agorpfaltfl{ﬁttﬁ%lﬁﬁysﬁolggléirlz%és)d’l%r}ﬁ Ig%ns £ %tyg%ted for example by the

phytsikiak ofj hgdrboplsbi@had IaisepHily siibVantaChith@, Sybeicabiess
Ste cells &tlﬂ&f cells as well as progenitor cells
Sfaﬁl&‘r‘setm S¥ S 1tng printy thegredomypand prgsencerqf cryskallipes semi-

¢ h@f QiR ’
pre?grréd tghﬁggﬁupPﬁ%ﬁéﬁ%%fggﬁfzg%(g2$?§%§§m?%ndh¥gmmhﬂw
as S““*@ma@e cari loe a@wtdsa, fombvtamtplabﬁ seledtingrpaiyahérx aaviageetting

It d f | . MULLTI FUNCTI ONAL
ACERIFE' PRt B iRt LR e PR RHPRITB AT der PiSGE0gi gl and so
g et’h%rs@hjbﬂﬁy Yl 1}d?vfaﬁ'ts behieR YR &dm ;ﬁ'%et &ifas Hlaﬂji)r' &licdIRs, micro

blfunctlonal trifunctional or nultifunctional signal
g e PRAICERS] hlgbsag@ﬁprscammt; er gimdlgr grustued, hnd fhemwiteseemahe elution

N

Si gjmfdageeﬁﬁithﬁhdt@vagmt@td/mﬁtﬁbt GRA0D118¢ Efftent %@tﬁehﬁ}uvams and to
compl ex si gnal. aeneratln? agents conbi ne different
|r

si grienese e desited deashing ot irelsase or degradatiogantss thareyothsfoe kxample
co ditionally
oy ARG co R e e AR T e
substances whi ch are joined as therapeutlc groups to
at e onple Ther, ef or i n accordance with
@ vt»te?y SRDoBIaRAL bndvices @ﬂfimeg&ﬁlé Phtficrigesspieiryantion, an
C ofgpIgdtaib nﬁ:d?dagﬁ@w@@%eﬁ %tﬂ% Q89 a3ACrfaklel EbESde or an

agent having different "si gnal generating properties,
f mﬁléxlahmaet vaheeweseated otithex poross ewlting, fof e>aample with a pyrolytlc

par.arag i c_agent. f ation

b ARSI o285 Hind P 1 SR BT TR ofleg ¥ agently
f Oloa@xianith et lea\6hO4ikRA03AratiRg agint & PRESPRHIBLE Gn@nd a
dlanaﬂnetlc group coupled in the MR signal generatlng

agmpigreoysly or élsmquqmlzwtilmt@@tzonsrthwmp@gms described
f r e f . a s
oV selcp{ERh Sech GG, o ARDC yth G Fe Bk, BRI the order
C mfpbﬂhlatlmga&tlﬂths diffsed anéhtUmSy beatieeed as 36&1&1%@1&151?

gagnetlc and i odat ed conponent conposite agent

A& mRY Paylone by sprayide jawgegmating withpalusinps o inany es@r

tﬁ%nmﬁ n
e e R i mar Eopds
bidrderde icomrtze! the rptetke peasexfdltd apgng € aveadgeocleasesast obthe
a signal generating agent and a therapeutically active
substance or of a signal generating agent and a
targeting group. Exanples for conbined
si gnal - produci ng agents with therapeutically active
substances are disclosed in U S Patent 6,207, 133,
U S. Patent 6,479,033, German Patent 10151791,
Canadi an Patent 1336164, WD 02/051301, WD 97/ 05904,
Eur opean Patent 0458079, German Patent 4035187, WO
04/071536 U S Patent 6, 81 1 766 WD 04/080483 and

Y 1 Y



et hyl ene gl ycol, hydroxyl, succinimdyl, maleicidyl,
biotin, aldehyde or nitrilotriacetate groups and with

wo bmsioewer i vati ves. I n accordance wi th the i nveCit/EP2005/013732
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nmono, bi, tri or multifunctional signal generating

agents can be |Iinked non-covalently or partially or
conpletely covalently, be encapsulated in mcelles

wherein the nicelles can hav® a diameter of 2 nmto

800 nm preferably from5 to 200 nm especially

preferred from10 to 25 nm The size of the mcelles

is, wthout being tied to an established theory,

dependent on the nunber of hydrophobic and hydrophilic

gr Qpis-getatikCagd¥ht Stha theydpegiid agdnt frof thé §Mproduced implantable
generating agents used and the aggregati on nupber. In
acirvisganaobe deterryned by epsemenly wisethidnalo §7st iRdRERET kIt Solution
amn&%'tﬂér %ul?Mé&@&%Zﬁom Stk tra@l% HAQNTEM Htrs &Htfogglwcomblned

IS especl pre erre In or
ac‘hltbmenmmpe lphyend:ab ﬂct@étldrhﬁetﬁbgsnﬁ)lr mm-lgm@rag@H@nts a

The dr ophobj ¢ cleus of t m cel.l es hereb
co‘?ﬁr%iﬁY%@né?O mqnﬁfqrém gmejnt HE gWEf’p?ﬁB%‘? pecgt E?Eﬁ?égd per amount of
prg mﬁlﬂi’m VR filolﬁlﬂﬁ: S801- &Qé?étﬁigf&ehpcah_*b% HResiiRd, which

setting of ? he mcelle sizé. Signal generating agents,
t aalbpatsi flogayindirpst defermimatipmef ﬁnpeumuot @fgtbmasetmragem released in

acc rdance with the lnv nti resent

0PRSS s b bigete b Ried ol SR TRElhE R kfhetRe agent
vvl WithaaimQhHE moniitbelh e mae lafoBhOAHASh® Fef @FaBlisiibution of released
conpri se hydrocarbon groups or residues or silicone
f otherspewtisl agepios peduraglymesebigibysimpe: ruviar asgiveghysigal detection
pref&lgbly be chosen from hydrocarbon-based nononers,
ol T'goRer's” and pol yners, or fromlipids or
phosphol i pids or any desired conbi nations, specially

I esters such_as phosphati dyl ethanolanine,
phBEBERIPHUIN QX THE FIGURES, 6| ygl ycol i des,
ponIactldes polynethacrylate pol yvi nyl but yl et her,
pol ystyrene, polycycl opentadi enyl net hyl nor bor nene,
po igetehyimmphmmrreéatmp heob gentthe tedense ofpdclitaxebiiomlagoegnary
pol ysi.l e. Further r the encapsuyl ation i .
P R Rl o Rrdaps e JrRsper i ARPse B Gy Bipasg and the in-
eSHGs h@ﬂ\JnX/ J7eS RidredeRe! dbﬁir)b‘f@dkeslg&hh @Mrﬁlr@%g‘ént OAtdn-AM in
N-al kyl vi nyl pyri di ni um halid gneth yacrylic
acaagordanteyaith a@réenrdtemlpnﬂlmemfrﬁ lplyernttmru done,
pol yhydr oxyet hyl net hacryl ate, pol yvinyl ether,
pol yet hyl ene gl ycol, pol ypropyl ene oxi de,
pol ysaccharides |i ke agarose, dextran, starch
cel |l ul ose, anyl ose, anyl opectin, or olyeth ene
gI %eﬂnv@?th@dp 9ewrfymlaeﬁ@xplmqeésn the aﬂwmgawe BXanpigs, in order
r r

Fui ﬁﬁ}gx’es&?nﬁ%tﬂglrng o?f thgg gﬁ clﬁ‘go{)@roﬁﬂl dﬁloﬂ aﬂ?%géﬁ{plary preferred
poénybatisientaywhich do het indedteany siedssdry ﬂmﬂt-apoheymhe invention as
conmpounds, enpl oyed. In a further special enbodi nent
t heespoPsAiathg %afﬁ%réfbhsconj ugated as a bl ock copol ymer,
wherei n hydrophilic as well as hydrophobi c polynmers or
any desired m xtures thereof as 2-, 3- or multi-block
coBEAMIBLES can be sel ected. Such signal generating
agents encapsulated in mcelles and ot her functiona
conmponents can be functionalized further, while
| i pkehsiear e attached at any desiredpositions of the
micelle, preferably amino, thiol, carboxyl, hydroxyl,
succinimdyl, maleimdyl, biotin, aldehyde or
nitrilotriacetate groups, to which in accordance with
the prior art further nolecul es or conmpounds can be
bonded chem cally coval ent or non-coval ent. Here
especi al Iy bi ol ogi cal nol ecul es such as proteins,
pepti des, am no acids, polypeptides, |ipoproteins,
gl ycosam nogl ycane, DNA, RNA or simlar bio nolecul es
are preferred, in particular. In accordance mnth t he
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Garner et al., US. Patent 4,179,546, Garner, U.S.

Pat ent 3, 945,956, Cohrs et al., U S. Patent 4, 108, 806,
wa apancdsokai Tokkyo Koho 62 286534, British Pap@mnEP2005/013732

1,044,680, Kenaga et al., U S. Patent 3,293,1 14,

Morehouse et al., U S. Patent 3,401,475, Walters, U S.

Patent 3,479,81 1, Walters et al., U S Patent

3,488, 714, Morehouse et al .84 S. Patent 3,615, 972,

Baker et al., U S. Patent 4,549,892, Sands et al.

U S. Patent 4,540,629, Sands et al., U S. Patent

4,421,562, Sands, U. S. Patent 4, 420,442, Mathiowitz et

al., US. Pat. No. 4,898,734, Lencki et al., US.

Paj %Bﬁmﬂarﬁglﬁ( Mabl’é'extfhﬁ d&ise aillonrﬂﬁérécn?éo%ﬂary stent from

3,732,172 U.S. Patent 94, 326,

Sdfmtamdllxl @oremanal(KAQN §ten©aN§merlanct;1 58.3 28 longs 81yd made of

0 I i on an ated I
2o R Shanaott Bh 3 G AECHhar SEP g materalin
| %cordhhéé w1t119@@020@1@)996@[tj Al pnecﬁ@ﬁ@dﬂ eda pﬁenoxy resin was
Physi ol ogy and Pharnacgk&g% Vol . 115-12
5 ( 1@@@)Be ARPXARAR! . fum ompny, faé dpﬁﬁersmpfgeglmemlally
ﬂble %%gosﬂtltﬁffrcﬁﬂ‘ﬂ) g{lgagﬁ) )ﬁkétﬁr‘fé)ﬁ@@ %)'S’gd.b%e solids
erence herew th 1 n accordance "wt e I nvention.
I rboamemo oflthe pelymdr antonated Qﬁ'ﬁiwﬂ%, theosodids bonterttroif Agrosil 0.25

or i Sty G GRS a4 B0 oo
|| ROSURStePR atdoRlrhdt M, tdnipek &l BY s;fp%atﬁql 3o 5}19 5@3 §0QMin

the group of anionic of cationic |'ipids as al ready
10 exzphlaemtmlr and subseqapphotpe catde weeight jobthe polymer film was determined,

al - tin s rese
I B ER P P A e AR Gt PoMcats §i e barfle was
POduBERuSHtl VBB BERIN LONROM ifRVredend® hi@dScopB férTtsSinherent
connection is to be found in PCT US95/ 14621 and U. S.
Seﬂuormenmﬁbggmai poatingtdid getchavpeny Puergscsase SehFaarely the
ref en X I '
agsea glgsn gea?izd {fl }m%’lr}}/ 1hr21c%oer9$1{c% w1§I ]Sﬁzlqo,?@(%@)%ggédygu a
15 \/\h('tdlﬂnahﬁimlaﬁlrea@tdiulilse thegnd \tehinadok &vas wirkiet oal wreblar aitrogen
bond to be nade fromthe signal -generating agﬁﬁis %o
t h@rrﬁéwlgﬁﬁwtb.a heatrymand Grokdowa rapp gEL-ad/ by Wikerholdipg
t ote 'ﬂ.ﬁ@ LESEPE adfa ﬁ&gﬁ%?%ﬁ%d YT 30 MRS, ﬁfbs&cﬁu@ﬁttly the
ree sub-units h are covalently |1 nked
easalm;rbe ves tredAed irmstltrmelcﬁmth inof0 ral obn B etbartp! snriutlon at 30 °C

ns. one or.a aI|t of functlonal rou
o R E0drE b R Befmar g i RE it The
20 I ng@vml@Mﬁhmaicﬁtea QURHAIOGe AfOHRS tlﬂa"rﬂall@&‘ﬂmbxﬁt TaB8t 29 %
to link the nononeric sub-groups with the

si ayrld yyeface atch mvgighy of ths. compasite lapgricdiglags o Rmeaphpre £arbon/Si of

o E LU B R PR B R Bl by tver v
f unekdgepatd diegheetydfbeut 100km. Andubseqbitii@dtigation in a fluorescence
functionalized dextrane and pol yami no acids. Preferred
pomwgpwl@“ﬁslayameﬁ%veiﬂv%sce{lwfy oroishepranary steaisin the
we ne,

R S S T SR R R P BTl e e
am no aC|ds O her useful polyam no acids are
polygl utam c acids, polyaspartic acid, copol yners of

giﬁ@iﬁgd glutam ne or aspartic acid, copolyners of

| ysine with al anine, tyrosine, phenylal anine, serine,
trypt ophan and/ or proline. The pol yners used can
principally be selected fromfunctionalized or
nonfunctional i zed polyners |ike for exanple, however
not excl usively, thernosets, thernoplastics, synthetic
rubbers, extrudabl e polyners, injection nolding
pol yners, nol dable polyners, and the |ike or m xtures,
additionally as conponents of any conposites. Further,
addi ti ves can be chosen which inprove the
conpatlblllty of the conponents used for produ0|ng t he
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di met hyl pr opanedi ol di et hacryl at e,
triethyl enegl ycol di net hacryl at e,

wo edosaedshy | enegl ycol di net hacryl at e, PCT/EP2005/013732
1, 6- hexanedi ol di acryl at e, neopentyl gl ycol di acryl ate,
pol yet hyl enegl ycol di net hacryl ate, tri propyl enegl ycol di a
crylate, 2,2-bis[4-(2-acryl éyethoxy)phenyl]propane,
2, 2- bi s[ 4- -85-
(2- hydr oxy- 3- net hacr yl oxypr opoxy) phenyl ] pr opane,
bi s(2- met hacryl oxyet hyl ) N, N- 1, 9- nonyl enebi scar bamat e,
| M- cycl ohexanedi net hanol di net hacryl ate, and diacrylic
uret hane ol i goners. Exanples of triacrylates, which

c a)‘l]sc HleE)Eal?r?ﬂe f 0f cdrRBerBy el 4N & 30tayRinY@ @b fRioESciAk @oronary
preferably

t rytest Zromy HominyedihGomnpamcikaONStent), iNeatkarlaads, B tram long and

E {rlps etz M§g&?%%1§%§2¥%% I}}é? %%a??@ {vgﬁ gfc[)gt%%gr gfl Ehbon-si composite

t ring@tilyih absyr@ae etith BERYLEI409060U. For modification of the
pentaerythritoltriacrylate. Exanples of preferred

5 t eflyrascegqeaamission epesiman e respn becamepsitian ef the precursor
di ,1d HE&iRgEL O ; ¥t B8ckopox EP
SeELIBAKIORE FRPRLE! BTN B U e Blicpox

p e4ti 1afaern Y GB €onaiaay,dind enmbarey twi thatdipeesndreatcroyira¢reiap dvailable

PTG PR Eolugeril s o caL oy o8 0t
e | GaPRtrbasded! REpIEESAN R0t sk Urdh &gRe IANM@SIHC Smpany. The

from condensation reactions of unsaturated _
10 di sdidboonyteritef ded e ymemhnioulies], to it wihythe sddssanigst ofperosil

o0 SRRl ST UL SRS B oo o

Vi @enep i airgs Pre@ﬁrséhi Skt shfyde@ ontbahé Bebstrate as a polymer
particularly preferred nethacrglan1de deri vat es bel ong

N- ik yemprreiby PREJiceen el airtal B & o in ynbighisaly g wgsequently the

(ng ' i ke f Gr i

mec{rhg% %%{gé{rﬁ)[gtg% gﬁﬁw{eﬁ E@P f?{ae%ﬁ%%m&r@lﬁ e cc@a@ng fiad a surface area
15 N-weighydfubbheX 2y bam. The sddslt Mk aehsgiwmtigtexamined in a Nikon

N, Ndi net hyl acryl anm de, N,N-dinethylneth;grylanide, )

N, NBQIESOERSA RICFIACARS 198 its FRDerRpl HBPNISERERGS- dihe gide coating did not

N- | i i r i ;

R RSt OO LAY i st

N- with Dip30200406HN6Y Uadnmiademnidacialythiby teagtopylheshérchahgatment was

RSB P e s mesprice eyt r gtrhalamap bagh rapp of 13
20 N-REANWO RE100RY tbiRBer@iur&BES JUEET MdOVhJIIBIng pBAbd BE3ChnitRites.

useful polyners in accordance with the invention are
unSelisequendy thensampde wesitreadedoiol apadirasosic Yoty ini dumbef 4,50 % ethanol

al so .1 ncl udj I.kyd resins., Th l.vesters Cc. .

c ot Py B TR SReq A Bl A convection oven
S a4tWOXCE Uhe kraRirBEtEE afial i Hadicated el heinRaKe Arhytdrthelasl treatment
Furt her gfoxy resins, which can be used as npnoners

d

ol PlpbeBt 33 Yranddl sprkapearce wiskht af thy compeutalpyiot glss-Hks

25 ON&md hguspéa%d%!@ité}f 1H9 p@?ﬂz..r’ﬂﬁz Jchlﬂ‘gﬁ‘% cRAY ﬂﬂir@gcbﬂpﬁﬁlbﬁigation
aromati ¢ or m xed al i'phatic-aromattc nol ecul ar
st shoetswurpesousdny e xdthusievagk poreatiathetamsaifabeyt t0Busn. A subsequent
aliphatic or c cIoaIi%Patic strgﬁtures.mﬁth‘ﬁé vvithoutfth
suB¥ETEAkR W 3 fereseangRIsEoscRs eWEH 4l Juensy g iyorescence of the
groups, sul fonate groups, siloxane groups, nitro
groups or phosphate groups or any conbi nations
thereof. Especially preferred are epoxy resins of the
gl yci dyl -epoxy type, for exanple with diglycidyl ether
groups of bisphenol-A. Especially preferred noreover
are am no-derivati zed epoxy resins,
tetragl yci dyl di am nodi phenyl net hane,
triglycidyl-p-am nophenol, triglycidyl-man nophenol or
triglycidyl am nocresol and their isoners,
phenol - derivati zed epoxy resins |ike for exanple
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bet ween 1012 and 10s Chmcm It can be especially
preferred to choose such polyners in which conpl exed
woredoalewal t s are contai ned which is why pol ynepGT/EP®0$/013732
be preferred which contain nitrogen, oxygen, sulfur or
hal i des or unsaturated doubl e bonds or triple bonds,
and others which are suitablg for conplex formation.
For exanple, w thout restric Pﬁg sel ection the of
suitabl e polyners thereto, elastoners I|ike
pol yur et hanes and rubbers, adhesive pol yners and
pl astics. Preferred netal salts include transition
metal halides such as Cud 2, CuBr2, Cod 2, Znd 2,
Ni @b@ed F@Chary sfeeBimZhe BeBn 3nd Gk 2¢gidie @ Bell k24 Stromyy fluorescence in
% urthernDre salts like Cu(N33)2, netal | actates,
15 % Alat es, netal succinates, netal tartrates,
net al phosphates, net al oxal at es, LiBF4, and H4Fe(CN) 6
and the |ike. Furthernore bioconpatible, here
ble, polyners are especially preferred, for
5 Sé? (?ron%&\/g?\h?g o gucaegl d %aslbéllgl:lydndg'bgﬁlal a9 og @Vere su%sequre]ﬁtly

( nelﬁatm}gb@ ep hithameactiby dgdﬂK)Pﬁbl@tﬁXél%tdiﬂHdCﬁS&n Sigma Aldrich was used
hydr ox prog Ineth%)cellulose car boxymet hyl cel | ul ose
phehardslsubstencend Pagkiaselsolutien havng asenseatiedomef 4hegl was

poP PR Lot St B S HRE ng hanect by mpipgin s ml ofthe
poblylélhglﬂ;[]}mxmamlysbhme)l thepaimp( el vikerk lsﬂiﬁedlgthﬁi £Qra?flmetrlc analysis..
rt hoest er ester . roxyval eric
10 S5 st Yt oAl PBro of HipPaiedbe] S BRe e ey fctive agent
POLANGIEH. The 3GEAN chRQL WaE ALhRRES ﬁ%ﬁg e g}]o%’is%( ?ﬂlﬂﬁgr THEsample

pol yphosphohazene, poly(am no ac¢
C oﬁ@ﬂgﬁ?@i@lpﬂ hadhy loﬂdmgmfé}s,766| giméthe bdmple émmﬁxamp’le 8 loading of

ca ularly. preferred to sel ect
e 288 el Dy nalinBl e toF B ity B o r R Rgs avicraiopy
eXﬁivUﬁig‘dﬁbry wa@@érﬁé@@ﬁﬁ/ lv'hfch%ﬁbﬁ}}d aedamhemubadstatRe chir@teristics as
exanpl e: honopol yners |ike byéan1no carboxylic

15 acfogyhe wepaded ppydus @oamga)(strogam ermdrqu:ena@weacene@ca;ample from

I I|ke
p o]gy srg@c hlavg‘%% %8{ %scg eP u?rgglg afl{: e h]teh aﬁ%otné red fluorescence).
hydroxypropylnethylcellulosephthalate

hydr oxypr opyl net hyl cel | ul osesucci nat e,
cegﬁﬂﬂégéacetatetrinellitate and chitosan. In certain
empRdE BBRhRrdidiFARI 1R SEF Cdeﬁ%é Ao ﬁ%gfeﬁiigg fz&%n lsr?}e_gl?sefrom

fromtenperature sensitiv mer s or exa
20 h oEmVemdeomumiyd&A@N terplp ll\ge(}ersquH Py Irmariyhg made of 316L

ggsté’}g%[ %g{:ﬂc aﬁ ";WBE;)‘?ICB%F%V Qafarﬁa | aCTrb%% composite material in

POdcbRtafi®t \biﬂl D 2@@9&@1@%6@@ rxd Bfe@iqux) polymer a phenoxy resin was
ponéN—NpropyInethacrylan1 de),

potsgdNBeckeppoBl KAt fryp‘aTn‘CBe(;ompany and from that a dispersion was
P O}%%éﬁ (!i\l' ndthgtthg #hr}@f one w&?%q%frmally available carbon black, Printex

I sopropy acry
25 podlp}ﬁd\ﬁ@ryld}dgnﬁsapmﬂ adupdrang ﬂ@btureﬁﬂ'%()'\dﬂﬂ ltyroaedny Fam Oshpany
pol y( N-et hyl net hyl acryl am de)
oi((% ﬁ_]}}%{tqw-lMlme%]p-FystéléF 9plgﬁqtd>e€)the polymer amounted to 0.5 wt%, the
DQOﬁﬁs\'@&M&{t%@E%Mh ﬁ&ENb%rWtd/e )th %ﬁ@ %oﬁghtydﬁ{lﬁ r ﬁtllﬂlx 0.2 wt%,
t hernogel characteristics are % roxypropyl ce
nmethalydfdled $alvams 89 Myt Thy preomybnm:ﬂuh;dnoedsl spkaygé pnto the substrate as
et hyl hydr oxyet hyl cel | ul ose and pluronics |ike F-127,
L- 122, L-92, L-81, L-61. In certain enbodinents it
can be especially preferred to use the polyners for
t he encapsul ati on of signal -generating agents, wherein
predom nantly no coval ent bond between nono-, bi- tri-
or multifunctional signal generating agents exists, or
the signal -generating agents linked in the polyners as
descri bed above are provided in the form of polyner
spheres or suspen3|on or enuIS|on partlcles ~The
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particles" Macronol. Synp. 2000, 151, 413-418, K
Landf ester, F. Tiarks, H -P. Hentze, M Antonietti:

wO Bbgpesddi ti on i n mni enul sions: A new route tBCPBP2NE013732
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dispersions" Macronol . Chem Phys. 2000, 201, 1-5; K

Landf ester: "Recent devel opnents in mniemnulsions -
Formati on and stability nmechani sns" Macronol. Synp.

2000, 150, 171-178; K. Landf ®&ter, M Wllert, M
Antonietti: "Preparation of ponner particles in

non- aqueous direct and inverse m ni emul sions”
thronolecules 2000, 33, 2370-2376; K. Landfester, M
Antonietti: "The polynerization of acrylonitrile in

M Dp&ttie iR Sempéed B lapplidabibeyf Rewaid £1366 °C ot apbleyin®f and
nanocrystal s" Macronol. Rapid Comm 2000, 21, 820-824;

B. s@seqngpqu the cryde vlgg]@;fcggl@eepolyrger mg@?MIMd ‘wherein the coating
SubREL ke are BP0 Gl Br ANl TR e o R GG Bramined
16in a301k3n INOLescddce chr‘asrtolpe ttar, 1tanhé?entl-ﬂhm1reseendé. The crude coating
Landf ester, M_ Antoni et ationjc surfact nts

wi 16 QLS AURESERICE Swﬁ@% sy, wasgreated thermally in
32&(:%01%1%39@ with DMMR@%@OU% ale@ﬁ)ﬂ{e@éiﬁlecﬁbe Mactw IThelthRrmal
C. Hel'dmann, H. W Spiess: "Different types of water

i ntréatinemtf st asioy nodesEtragen|atmesphdiespit s heataipasd cool-down

Sﬁéﬁfpﬁoi“ﬁc%ﬁ% G 3kl WS TREGH o BT RIANE esoa of 30
M mhH QN S@E§etluen|ﬁy the Q@26 Was treat&d MAHLUIFRIoREIBh in 10 ml of a 50

chem str ynmers and colloids: A way to.handle

ol
P toanol eEtoron SO oL Bises, biagecsdae in & commarera
Chg rrq?/ é/t§o S %p 9 °C. 2l"he QZvn%%gtc l %qgcilga?t&? 5 shrhllkage after the
Heft 2 6 tero ase

Syﬁlteﬂﬁ@ trehﬁlneﬁie aﬂﬁboom SO &'Mh@/ Mri“aes h&lam/e%lftfoﬁd’[eadotnposne coating
Syst e xter, Mar cel Dekker g’/ncz.: New .
vopka glzoohke a@pormus cawmmzmlmwrresrt @175 pign y T B3 83aNBiNg
in ;

R A R AT crad pR T e I TR
m mioscbpicomvesgationvhdieated 20 Alipred@ncd 65t-h€’ 68atinig.
Landf ester: "Cheme - Rezeptionsgeschichte" in "Der
Neue Pauly - Enzykl opadi e der Antike"; J.B. Metzler:
St péttH@hdtive2@edt loé(ﬁﬁg, fikstly B1 M -Caltiéhl- M\T—sollﬁtlon in DMSO from
Landf est er, Fischer, M Antonietti: "The generation
of MokitenE euiphiat, avee dilutgd do PP dogtong and 8.59ngbf therealgein

| .a J enpl at i i oni I Qi I n
o R IERL R Y2 BN AL R TL0 AT Al iyt n
K mi-angtfetsile@¥ere Mlxeﬁlhdnﬂléﬁﬂebﬂlltmg Fsleped thi &tﬂieﬂfwnh a constant flow
pol ymeri ¢ nanocapsul es m ni emul si on | ymerization”

Lafémefi O momn to qwlutwszféhb% Roloxgmgrid 88 (rpdur%ﬁ@@sr 805 M
rl\r/li %ﬁgﬁﬁgﬁkﬁ&lhhe Stfrﬁrﬂrgr vals t QH%E{: rc%ﬁ%nfdgf]seﬁééﬁlpstyﬁrred further for

209 h,un2&2jghd izacﬁﬁtn for eﬂ'amraktbn olf\theLsa)m\CHhESdndrsubd‘dquently completely

Antonjetti . " e reparation 0 et hane

di Liiet for dthd g erohvabufa rparlgﬂaa@ra@a W'tnrsarrgpﬁr'ated
SChacliRRleY Md SNSD flkdtescéQlmarkS w&%%gbéégé)tly':re sﬁsﬁhh&i in
K. Landfester, M Antonietti: "Silica nanoparticles as
suetharetl and by detdrrinhtien ef the solidstcentest thradendgytration of the particle
m ni nuIS|o ol ymeri,zati on" Langnuir 2001, 17,
579%1%9@§S°$H§ é Shces given are herewith expressly

i ncorporation in accordance with the invention.
MATERI ALS/ COVPONENTS | npl ant abl e nedi cal devices or
materials for inplantable nmedical devices or their
conmponents are one part of the combination in
accordance with the invention. Fundanentally it has to
be deci ded whether a bulk material wth

signal -generating properties is to be provided in

whi ch the signal generating agents are bound into the
material matrix of the inplantable nedical device, or
mhether the prepared nedrcal devrce |s to be provrded

oy .




purposes. In the follomﬁng the ternms "inplantable

medi cal device" and "inplant” areused synonynously. In
wa@emenemnce with the invention the sel ected ormEBm5/013732

concern mammal s. Manmmal s in accordance with the

invention include all mammal s, for exanple, however

not excl usively, donestic ang I's I'i ke dogs and cats,

agricultural |ivestock such as cattle, sheep, or

goats, laboratory animals like mce, rats, primates

i ke apes, chinpanzees etc., and humans. In preferred

enbodi nents i nplants and i npl anted active substances

are to be selected which are designated for

ut The thaed epatddrdommany staiie werqﬁwlvmcalbntéy Ieedecowith thavacieaes by

:sﬂg’%?%h*’?’agﬁ a}’fa&‘?e% %%lf}rgg 3};5@ \Xwg?lcg )éulhj?r ﬁng ¢ fling of

ONgheGRAVELiBE bvéd @RV@ISRIry SIBABRANRILRESES.S d/mt &8l 05T aBEequently
endopr ot heses, stents, coronary stents, periphera

st thetexpansied éWHIééY%fe brought it ¢ pileplptes 3 gicubatedyyeh about 107
50 (ﬂ%{‘]ﬁ?ﬂhf’ee t[H?és Eci’& P4l &ﬁéﬁr#%??@&és '°/f £®),) A BMEM

socC I nSer sur |ca Screws

I mplediubaln ecudtuidhrogede of § lmphnm'eahgteby adeer tlsam@amd)n afit 1, 3, 6,

ortho edic |nﬁlants S

ban i nt. prqst heses,
f ol 2earPPEVEH 85 £i Bi4 ag ?n r15k§zé“‘j[ 6‘%) aw iBSAd Gasgthe culture
bo%ﬂu}h%E Wehy GorlBE the @{Jagédl h At @R hin @ byPAEAR of HPLC, and
thereof, artificial heart valves, cardiac pacenmaker s
hOﬂRI mghumen earﬂlraasi@mplaserb dutthers ﬁlst§aamwsovere mvestlgated in the
ranmuscul ar tive s bsta I itori
10 oy THPRHIEH FerbropREnd e BSharit aF s e e By T Eisp e n the

me e‘éﬁike%@ﬁy'B‘ﬁﬁeéi@%fhﬁcﬁ@bﬁ@hx%@r&ﬁ NikdHP0o rrgﬂfyﬁd%%}ﬁca@é an area
degradabl e material s or any conbi nations

lete
g? @&fum |vm§|damnrmd diinagass ehihe ﬁlﬁnsewrwcmﬁéﬁusqm@ﬁ of the

ig?&r\llperorséey co'irer lralT:enP %1 Ogﬂ]hér:g“ﬁ etjééc%]nf el?l{eggs)L %%%tOg}etl‘&% WBXlrr]nurn
comase Sbieﬁ&d&iﬁ%m@ OapReHU tee idneity af the (ﬂfuotd@@Ee valuestvyrrelated to
desired conbi nati ons. of the naned naterlals I n

15 cethearisassrmi salcmam M iaderentileaisesus Fimesy s deframingd.
materials are especially preferred, as for exanple
anor phous and/or (partly) crystalline carbon, nassive
caffhergrapit eiHigire (1"cutibdtk trehneusyred vpleoasd damisahg correlation

e PERHeES therilenss of SOTREM PEuTRereq B PP ARET pinggaricies from the
OX b&%ﬁary%{elﬁmme% lviv%%ﬁwy §ft|hé ggares&&lbwlsnng%fm@an AM.
nitride; nmetal carb net al oxi des, metal nitrides,

20 metdler & aetashofi 35 dhos ,thqmnmllesqur@ tremsifereed inteeney culture vessels and

oxyniirides, and of. the.
Cr iRubdrE R dRh BB RlonSNGRRRIL poUE3 nlnt BE igonifing intre
v apRdivtimhor i Sthet@any ANbRkeHIe ES166AE bMhe re,relh yulaelﬁa um
tungsten, nmanganese, rhenium iron, cobalt, nicke
netals and netal all oys, espeC|aIIy of the noble
metals gold, silver, ruthenium rhodium palladi um
osmum iridium platinum netals and netal alloys of
25 t i Hamingnhuszdesaiield umndetha praferned amlmihhhamts oﬁtmtpire:mt invention, it is

A derse T B e SAREOeD b e BB i 1o be limited to

St %’ﬁjtlculgls@&ﬁi!@e{ Yorthlia i £9%e aés%ﬁhtlo@z?soﬁﬁh}aéﬂﬁéréﬁe variations
18 1 4Ni -2 ("316LVM ASTM F138),

Fe-21Cr- 10Ni - 3. 5Mh-2. 5Mo (ASTM F 1586), Fe-22Cr-

13Ni -5Mh (ASTM F 1314), Fe-23M1-21Cr-|1 Mo-IN

(nickel -free stainless steel) or platinum containing
radi opaque steel alloys, so called PERSS (platinum
enhanced radi opaque stainless steel alloys), as well
as shape nmenory alloys |like nitinol, nickeltitanium
al l oy, glass, stone, glass fibers, mnerals, natura
or synthetic bone substance, imtation bone based on
al kal i ne earth carbonates |ike cal ci um carbonate
nagne3|un1carbonate strontlun1carbonate
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cycl ohexanedi ol di et hacryl at e,
1, 10- decanedi ol di net hacryl at e,
wale@bloydeenegl ycol di acryl at e, PCT/EP2005/013732
di propyl enegl ycol di acryl at e,
di met hyl pr opanedi ol di et hacryl at e,
triethyl enegl ycol di net hacryl at e,
t et raet hyl enegl ycol di net hacr$§4 at e,
1, 6- hexanedi ol di acryl at e, neopentyl gl ycol di acryl ate,
pol yet hyl enegl ycol di net hacryl at e,
tripropyl enegl ycol di acryl at e,
2,2-bis[4-(2-acryl oxyet hoxy) phenyl ] propane, 2, 2-bi s[ 4-
(2 0SS M P& s BsfRANEs present
D 4 R VDRV RS p
1, @versiopl ene- bi scar bamat e,
1, 4- cycl oheanedi net hanol di net hacryl ate, and diacrylic
uret hane ol i goners. Exanples for triacrylates, which
can be used for the manufacture of polyacrylates are
preferred
tris(2-hydroxyethyl)isocyanuratetrinethacryl ate,
tris(2- hydroxyethyl)isocyanuratetriacryl ate,
tri met hyl ol propanetri net hacryl at e,
trimet hyl ol propanetri acryl ate or
pentaerythritol-triacrylate. Exanples for preferred
tetraacrylate are pentaerythritoltetraacryl ate,
di trimet hyl opropane tetraacryl ate, or ethoxyl ated
pentaerythritoltetraacrylate. Exanples for
pent aacryl ates are di pentaerythritol pentaacryl ate and
pent aacryl ate esters. Polyacryl ates al so include ot her
unsaturated aliphatic organi c conpounds such as for
exanpl e pol yacryl am des and unsat urat ed pol yesters
from condensation reactions of unsaturated
di carboxylic acids and diols, and vinyl conpounds, but
al so compounds with term nal doubl e bonds. Exanples
for vinyl conpounds are N-vinylpyrrolidone, styrene,
vi nyl napht hal ene or vinyl phthalimde. To the
especially preferred nethacryl am de derivates bel ong
N-al kyl - or N-al kyl ene-substituted or unsubstituted
(meth)acryl amde, |ike for exanple acryl am de,
nmet hacryl am de, Nmret hacryl am de,
N- et hyl met hacryl am de, N-ethyl acryl am de,
N, Ndi net hyl acryl am de, N, N-di net hyl net hacryl am de,
N, N- di et hyl acryl am de, Net hyl net hacryl am de,
N-net hyl - N-et hyl acryl am de, N-i sopropyl acryl am de,
N- npropyl acryl am de, N-isopropyl net hacryl am de,
N- n- propyl net hacryl am de, Nacryl oyl oyl pyrrolidine,
N- et hacryl oyl pyrrolidine, Nacryl oyl pi peri di ne,
Nret hacr yl oyl pi peri di ne, N-acryl oyl hexahydr oazepi ne,
N-acryloylno f holine or Nnethacryloylno f holine.
O her useful polynmers in accordance with the invention
are unsaturated and saturated pol yesters, especially
al so including al kyd resins. The pol yesters can
contai n polymer chains, of a various nunber of
saturated or aromatic di basic acids and anhydri des.
Furt her epoxy resins, which can be used nononers,
ol i goners orpol yners which contain one or a plurality
of oxiran rings, have an aliphatic, aromatic or m xed
al i phatic-aromatic nol ecul ar structure, or exclusively
non benzenoi ds, therefore aliphatic or cycloaliphatic,
structures with or without substituents |ike hal ogens,
ester groups, ether groups, sulfonate groups, siloxane
groups, nitro groups or phosphate groups or any
conbi nations thereof. Specially preferred are epoxy
resins of the glycidyl-epoxy type, for exanple having
di gl yci dyl et her groups of bisphenol -A. Especially
preferred are further am no derivatized epoxy resins,
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plurality of organic, for exanple alkyl or aryl
radicals or the |like, or inorganic radicals, such as

wo evoeeswmnpl e silicon or germanium or the |ike, POI/EP2Y5/013732

m xtures here from Preferred are conducting or sem
conducting polynmers with resistivities between 1012
and 105 ohmcm It .can be egggqially preferred to
choose such polyners in which conpl exed netal salts
are contai ned which is why polyners are to be
preferred which contain nitrogen, oxygen, sulfur or
hal i des or unsaturated doubl e bonds or triple bonds,
and others which are suitable for conplex formation.
FoVksat anglrimnedvib:t hout restricting the choice of
suitabl e polynmers thereto, elastoners I|ike

pol yur et hanes and rubbers, adhesive pol yners and
plastics are to be nmentioned. Preferred netal salts
include transition netal halides such as CuCl 2, CuBr2,
Codl 2, zhd 24 qihinatiopdey yse irgmplantablemalicabdevicesFeanyising:

Fel 3, Fel f . | K . t.al
5oLt ondh WHRERETLp m h

tartrates, netalclphosgihadesbiotsiall mexairehes, or Meiréation method
and H4Fe(CN) 6 an %pe like, In a specific enbodi nent
conduct i ve pol yn&p<& iydstesRplesigals, pref erably from
saturated or b nSﬁh%ﬁB%Q@{iM%F ﬁlﬁﬁl‘?@%ﬁé‘&"@m fifible medical
pol ypar aphenyl enes, pol yanilines, polythi ophenes,

pol yazi nes, pol ydevicrasd/or at least one component of an implantable medical

10polypyrroles,poléselenophenes,
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pol y- p- phenyl ene U des, pol yacetyl enes either as
nononers, ol bponﬁﬂ@s%nd}ﬁél_ﬁ{i@ﬁ&allﬂ/ Reteiabt@f¥ich in an animal or
combi nation and m xtures with other nononers,

ol i goners or pol furegnsorganigro gelfiyladirectlf ortindirqetip @rterapeutic
naned above. Espﬁﬁ&ﬂth preferred contain one or a
plurality of organic, for exanple al kyl or aryl

radicals or simlar, or inorganic radicals, such as

for exanple sjlicon or germaniumor simlar, or

arbitragg i xPGFQBbIRg scegrdingdpétaimrled are conducti ng

OF cI3@4bterbR0 Wb MY IRPAEIRE ALYt k84 ¥ ;
10012 éﬁd 105 oLn1cn1 It %ﬁhw%éb%é%%%?%i%§&%%§¥§?b£@%ab’

t oretaowkio apwomger mers ofganishi £omchaiphExadblovicdicabddtice or a
are _cont aj whi.ch jis | yners are to be

pr &PHPERt ?%ﬁﬁ%ﬁ”@%’ﬂ?‘gla Hlvgmlclafg‘“g}é‘i’? oxygen, sul fur or
hal i des or unsaturated doubl e bonds or triple bonds,

and others which are suitable for conplex formation.

Here fob exahhg eongkinatisa aseerdihevp chdutl, t he choi ce of

suj . nol rs _being restrictive .astoners |jke )
oot PR BV R e S5 en 3 bk oY BpdHii Safcenal-SSherating
pl fag¢ticishas At Rhara seeordfuattional ts include transition

nmetal halides such as Cud 2, CuBr2, Cod 2, Znd 2,

Nid2 Fed?2 FeBr2, FeBr3, Cul2, Fed3, Fel3, or

Fel 2, Iﬁ!rt hefr Dbl tho aéf:ckrﬁin?ﬁ NARL3, metal lactates,

fret al ut amat es, neta uccl es, metal tartrates,
mathatactehiasp ethatsthe sighall genarating egent poS3Edes sipthliiéhabtGh) 6
and simlar, . Furthernore, especially bioconpatible,
heP BPBH SRR UG Ry 1oy fasraicalas binlagigs!semulysqyr a physiologically
enﬁﬂ@h@nahpmﬁmﬁauﬂgg.exclusively, col | agens, al bum n
gelatin, hyaluronic acid, starch, cellul ose

(et hyl cel | ul ose, hydroxypropyl cel | ul ose,

hydr oxypr opyl net hyl cel | ul ose,

car boxynet hyl cel | ul ose-pht hal ate; further casein,
dextran, polysaccharides, fibrinogen,

pol y(D, L-1actide), poly(D, L-Iactide-coglycolide),

pol y(gl ycolide), poly(hydroxybutylate), poly(alkyl
carbonate), poly(orthoester), polyesters,

pol y(hydroxyval eri ¢ acid), polydi oxanone,

pol y(et hyl ene-terepht hal ate), poly(malic acid),
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boundary area for the inplantable nedical devices,
wherei n such i npl antabl e nmedi cal devices can have the
WwWe@x@b0646vE pur pose of bringi ng signal - gener at i PQI/BB®NS/613732
into the organism d) whether the signal-generating
agents in addition to marking of the inplant are al so
to be selected for marking [@ surroundi ng tissue or
conpartnents in the i mredi at € or communi cabl e boundary
area of the inplant; e) whether the signal-generating
agents, in addition to marking the inplantable nedica
device, are also to be selected for marking any
desi red i ndependent tissues, cell types, organs or
organ régi ondhefomhmapemaetardingtoecaiof 1,t he i npl ant abl e

medj i erein such.devices.can have the . .
o EhfRiueERlf Do ISR ol SR T g st i properties
| ntlootidiea piiygival, shemichl aaélogical fi@gagnal generating
agents are not or nmainly not to be chosen for marking
of the inplantable nmedical devices, but mainly for the

s T8 kinge0f_SHhE oUAGd ASSHER, il | cOMPar tient s in

the i medi ate or conmuni ca ary area to the
| mphamitered imtdt thelsighal-paratig agbsitdaats itshssignal-generating
si gnal -generating agents are not to be chosen mainly
or ??8?“%? rtlé{P‘Ilghr aoic’]h%gﬁaﬂ iCﬁ@fn'&Fl Qrrhiolpgisplait RibIsiolomenllyonditioned
devhd8s ipWhoainly for the marking the any tissues,

cell types, organs or organ regions independently of
their boundary area to the device, wherein such

devi ces,can ve the exclusive purpose of bringing

10 ¢ gnal - Zy'ener 2?7 %ﬂnl_?al@‘%tmnsaolcﬂrtdbngt t]ﬁéli;g’inglani sm h) whet her
t hehasaqidrided getharl e indernd E5tthe AfaBufdfurd & ﬁqgﬂn?ﬂggeﬁ%a]
mai nl.y not for the marking of inplantable I

f _ di ca
dedgviessconyises biolaginatly dagradatihmatesieksi ng of sur r oundi ng
ti ssues, or of conpartnents in the i mediate or
comuni cabl eboundary area to the device also for
mar ki ng8.of afilye ashbinitigpescord@anelaph 19r gan regi ons
iq&g@gnden .of the device bound%&y area, wherein such
deVIPRELTEER Imigeihe matead fuishe wapfagueseofias implantpble medical
! ERAle GRIFIA LiBBRARHS O ICHtARNT Sm 1) whet her
signal -generating agents are also to be chosen
conbi ned wth therapeutic agents and should fulfill a
t hrough, h); J, whether. si gnal - generati ng agents are
al so tglbe c é?ﬂﬂﬁgﬂ@ﬁﬁgﬁﬁgwgéP§k§?denerating agents
Wi dhidradickized Bithatshe RaterAP AR hd hESuf: éi't‘t&%f LR ; i
nmodal i ties are denoted the‘physicg aﬁgagﬁgﬁggngrnahcm
20 prispisercpaprisgsc combinkstoactiiborogied|hous:-ddgyadabletrhaerials and
Si - gen ' agents selected so far under a)
tﬁ$§@8ﬁ9§y§&§%%£@%m%%“% osen fromdirect or indirect
or m xed signal -generating agents; Further,
determ nation of the duration of detection of the
si gnal -Yenerkici o bipsion sccaidigeto alaineB, i t has to be

d i ' ' i gnal - gener.at i
et FRRahtsetnd AL S B Rns {5 GE east e
25 i nherepantidaiycecting tipertthe definition for detection
periods of a few seconds up to a maxi mof 3 days; b)
whet her signal generating agents should be verifiable
for shant pqn{eQeﬁhbidaﬂoﬁl%&mag@& Mfni §, the definition
from3 days to 3 nonths. c) e %er si gnal - gener ati ng
agents should be long termverifiable in accordance
with the definition for 3 nonths and | onger; d)
whet her signal generating agents be permanently
verifiable for at |least 12 nonths or | onger,
preferably over the total lifetinme of a non-degradable
i mpl ant; Further, determ nation of the preferred
nodalities, under which it has to be determ ned
especially:a) which nodality is preferred
corresponding to the detection nethod, for exanple
radi ographi c nmethods for X-ray, MR and fluorescence

o o - s Y
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shoul d be controlled, especially for so-called
conbi ned i npl antabl e nedi cal device with drug-delivery

wo veewm such as for exanple, however not PCT/EP2005/013732
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excl usively, drug-eluting stents, here preferably

t hrough use of conbi ned signal -generating agents

conbi ned with therapeutic agﬁggs;e) whet her

signal -generating agents havinhg at |east one of the

functi ons named under a) through d) together with at

| east one further or a plurality of the functions

named under a) through d) should be fulfilled; In
accordance with the invention the underlying nateri al

or chanecteronep ais thiat the seconddniitivator otheofurictiphsaevingiyises that of at least
medi cal gevices or of conponents of inplantable
medichIecHBe 8E%®: or the conbination according to the
invention is to be chosen from non-degradabl e or

partially degradable or conpletely degradable

mat er i aﬂg-. Thhe eorabinatiesf acchisling mt3,on or

giogfﬁalé géerinz%(? gf Iﬁ)ﬁltg Ingaldllrdg}g‘ggg glhegﬁgr%ea‘f{gﬁrggr?tanrgquP%t}]ono%t least the function
si ghale-theapaaichigacigenient add tHeou&idhedfHat 1dast one targeting group is
si gnal -generating agents and their provided formas a

f UBKeEsTS M Bie cORRIn@iPRct ed naterial of an inpl antabl e

nmedi cal device. It is clear to the person skilled in

the art that the material choice preferred has to be

made actdr di iige tambihatigpuacposiengitb ons ef drecbrgeedpgse of

indi cation of .the inplantable nmedical device and.the
unglam%aﬁ?ﬁlﬁgﬁg} R i Rerrert et eoT Rares it et least
f obhoWweHel Grfil, WalidtPare Lo eIt ohAEd BbabRBIHeY Séherein the first unit has
i npl ant abl e nedi cal device’in accordance with the

i ny eighdlegenerBhing funstips puththefse¢omgd luaiitor ferther naitshdvgrother functions.
conplete or partial introduction of signalgenerating
agents into the integrated naterial system wherein it

i's to besest gt tahbidatich acob@inpen dnbof RipEdeding S
manuf act ured by neans of thermal sintering processes,
whelpisis, chagectenigeddn that Hie signabpefeatingasentaompgisprd Brst and at least

in ' - LXqd ' t f :

e S L AT SR SRR RN g v
mamif Bastasi grehl-pgnaretdnsfuattidonanditad seebnd efiit bgfypthecedgdtive other
wherei.n the integration of the signal-generating

nmet"@FHS- into the inplant matrix is carried out after

t he manufacture wherein at | east one openpore nateri al

| ayer must be present;c) whether the material is

manuf actur edThycomelainsticf acchrdimigrtalclagpmdSesdds wi t hout

thermal stress, i.ch lead to a degradation or tial ‘
ot PR s o o g g B A ey it Auge i b oFat teas
coshnpapélitiRalph@micdgent orm wherein the integration

of signal-generating material into the inplant nmatrix

is carried out before or during the manufacture; d)

whet her , t he ral i f ac > Yy ans of

chem ca é'pr o@gés(g((genél%\r/]vlat%%loazc'?&t%hnegrth;ﬁa?%t1?’e°§ sr[';i >whi ch | ead

t oclarsbegized &t ihanthe fuftdioh iofithedeginddaiit @Fuiier units is that of at least
signal -generating materials in the inplant matrix
WheteArEetRg 8f%Pegr at i on of signal -generating material s
into the inplant matrix is carried out after the

manuf acture, wherein at | east one open-pore naterial

| ayer nlist bEhgemsmnationsccodetgterclannd i 1deal i ng with

a conpletely, partially or non-degradable materia

wherein a through d) or as desired conbi nations

t hereof are possible; The provision of inplants for

conpl ete or partial incorporation of signal-generating
agents as a coating, wherein it has to be established:

f) whether the coating is manufactured by neans of

thermal sintering processes, plasma spraying,

sputtering nethods, etc, wherein the integration of

si gnal generating materials into the coating is carried

T . r T Y N T "



preparation and their conbinations as desired. If
degradabl e coatings are chosen, then bi odegradabl e

w0 yescwi7 coati ngs are especially preferred , POI/EP2005/013732
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exanpl e formul ated with polynmers are fornul at ed,
either as m xtures, wherein the signal generating
agents are provided from sol g4ions, suspensions,
enul si ons, di spersions, powders and sinilar, or as

wi th signal -generating agents coval ently |inked

pol ymer fornul ations. Mostly preferred are degradabl e
coati ngs having bi-functional, trifunctional or

mul ti-functional signal-generating agents, nost

pr gfasgcigsizpd dnthet e dungtion oA the| seeand usifeandiod phlsasitone further unit is
f i .
"L of D ProbHILARY B BN HRBFLITERG ohEBirecting group,

the device, conprises a porous material, into which,

wether it is_degradable or not, signal-generating

agent s _};ﬁg'e i AROFPBRIARIRR, acgordingde o5° pEtheitoeEd net wor k

of TlQi?t{st, EidrEQerided ih Hap Hﬁ%%‘iﬂﬁeﬁ ci)xtrlpfi?es F&rs%&ﬁfdrs?%aq-%enerating
sel ect "at |east one therapeutically active agent that

c amgebt vduakie the setand: signatrgemaratinigyagental detgoebl ek twmmieasurement
the art., e.qg. using,appropriate dru ol vents the..

de¥k V&él%lgg“Ol‘El@C@%B,p\glah g’ﬂﬂ%‘ tﬁer Plgsb Fl@@tgewgrlaﬁn%agent 1s essentially not
t hgdtegemiigi cal |y active agent containing solution with
subsequent incorporation of the drug into the matri x.

I'n a specific enbodi ment signal -generating agents are

provi degy i n PO QU ih ARHAARGineYo 33P of the preceding
i nor gani C-orgahic coaflngs esﬁ%0|aF y p#%?err d from
COfIRiREs, tigaridéredel ah that Hieliipfadtab®x@bRL 4l dePiRE Quiprises at least a

coatings, however not exclusively, can co

. nprise
cefegioncvigeh o a geaseniratan eFadiang n thedeca] distribwdan ehthe at least
al ] , for exanple, however not
exc J%??Eﬁ%%ggpgﬁgﬁbgroxylapatites or anal ogs or
derivatives or simlar, or degradable bioglass
o anal g¥her al e PR E eSO EHO SR eY the precedmg ¥
Si GRiRls; BRRRtGHAA BRAEHeSmpRintBR medicdIRyRATEMPREAR!a fir¥t and a
for the strengtheni ng of Phe I mage-form ng signal, or
ongecond epaphg tayler, twheofin dpwotraitiajioppbtherat Bdstomhergnal-generating
nodal jties; rticular i gnal - gener at j,ng _agent s .ar
crih B freh Bhh R o el PeaiiEn B e e Stk au foer.
is preferred to choose bi oconpati bl e si gnal generating
agents. Mostly it is preferred to provide porous
coat i ngal-f r ohseqgringemercaeding tagenpsthemsrcedingmiiasbut
Ol BR8Pk kAT RANGAESRARRRLALAL e anadaR! ©
i norgani ¢ or organic or m xe nor gani c- or gani c
conposites, wth polyner provided forns, nano- or
m cr o- npr phous provi ded forns or from netal based.
nanopar$4-cl eshe (oUeRiaRiian acoTRiedAC I 2, piasgcisrigst yn that the
pr oNh-A8f Wt Be1888d ada &@nal - generating coati ngs,
prggeragﬁyrfr%nwdegragg%$§ materi als, which have the
same or simlar or shorter degradation tines. The
coatin f n- por,aus. deqradabl e jnpl.ants is in..
accor datibe i PH THEIRDERE TR ea claB ol o Tyaclsrized i gt the
| f adjingh)cHIa kel @@EE rain - Skt MBicAbl, ful fil1s the
pur pose of verifying the correct anatom call ocation or
is sem quantitatively involved in connection with the
course and therapy control of the degradation, of
engraftnment and the interaction with the surroundi ng
ti ssues, however not exclusively. Further, the coating
of non-porous and degradable inplants is especially
preferred when its material |eads to an inpairnment of
the inplant function relative to the materi al
properties if signal-generating agents are
incorporated into the material conposite. So for
exanpl e with biodegradable inplants Iike stents, which

o o s s o 1 A



It is further preferred to provide such inplants with
bi odegr adabl e si gnal -generating coatings, especially
w@e®besseed, al t hough not exclusively, with PCT/EP2005/013732

si gnal -generating agents, which are provided directly

or incorporated into degradable polyners as

nanoparticles, in the forn1o%4llposones m cr ospheres,

macr ospheres, encapsulated ifh mcelles or polyners, or

bonded covalently to polyners, nostly preferred as

bi-, tri-, or nultifunctional signal-generating

agents, especially, however not exclusively, together

with at | east one therapeutic agent. Further, it is

pr eferr %l t oThe camlsieatsancdvcondplgatntckaini 215 clriradetged da Blag the
r atln r exanple of hydroxyl apatite and
?$ E@eé eﬂﬁ%?SﬁE“O n%ﬁ%ﬁ?ﬁé% wherein either

bloconpat|ble preferably bi odegradabl e,

si gnal -generating agents of nanonorphous particles are

i ncor pog%lt edT hmcconblh@thmmcemshrrgdatcian@ 2loehagpnpertrediin gt the

f bi ad dabl
> s?%ﬁgﬁmdgL%Fggg éﬁﬁgﬁgg?nggmg%P ?ongined, into the

hol | ow spaces of the porous matrix. Al so, nostly

preferred, de radable por ous_coatings of nanonorphous
part icl4& cahbp IB%‘FQﬂle%SFCOWfﬂgctH ctid A efleracderiged difhat the

t: ol | ow spaces of
gﬂ S|g§ﬁﬁ5@éﬁ&%gﬁg% i%ﬁ%ﬁﬁﬂ%égyﬁﬁggnhan be gharged

addltlonally mnth si gnal - generati ng agents of any

form Further por ousdegr adabl e coatings o
si gna “Btner hbe FRI GRS %@ﬁ%@é &*?%‘f‘é%?&fiyn Habitde
c@@ﬂfn@@ nfaif! 3P DR MHRtuRR drlofd A, 1r{:o9§an'i€' endrBAHi &6 rganic
ssent1ally non-porous and essenti al
nomHM@gﬂadabbmmnnpﬂamlpobnmratuwmmance MAth t he
i nvention the signal-generating agents can be added as
a part of the precursor conmponents for the inplant

mat eri abg. | f ThdsrhBihatioet o6k 16 ohe b€ MHe§ilede@ing daIMaNt
manuf acture corresponding to the prior art, thermally

15 st elisrrastqrizedsn tpt ’thﬁ@dﬂll"@ﬁ&l) argdriedagradableagent s are
preferred. For netal -based inplant materials,
signal generating agents are preferred which inpart t he
i nher en29.si gk e@rigAtRIn degondingeloht 66 thefprédedingtcdiibNg
mat eri al used at |east another additj onal
si grscgEae mirhige sliopwits) armatrdegeadabldal i ties of the
starting material. It is further preferred for the
essentially non-porous and non-degradabl e inplants

20 fr om poB@:mer Theatenbiadtenoccpdingteone ofihegir¢cedimgtodaima) s
to sel ct from such si ene age , Which
cosogstezata Mo iR ARt Al e b R Bb R 1 o
sol utions, emnul sions, suspensions, dispersions,
powders etc. or as coval ent conponents from nononers,
di mers,3tri nﬁhgcmbloatlogmmrﬁlr@rto ohs ef heapesiedimgrclagms,

nt hesi JIrers

p r S‘IC &gd 1 é}a{:ﬁg E]iug?ntfsm are é)a,r[:l ﬁ;?)d%?&t%h] or COTripI'lSQ gny desired

25 es&enﬁﬂegbf NorP@¢pr fdably) Se @REhbIOAIAG Pt Bblcgridapleanitsrifls.om
polymeric, materials or polymer conposite naterials it

is preferred to prOV|de at | east one nDdallty

represegy i ng

bi - func%%on Fﬁ%trl %ﬁ%&%gﬁgpg 99? H%%?% a%ﬁ%X

si gnealctgené iathantye agahinatiomben@ises Ao adjpmmmr axxnple a retarding
non- degradabl e materials or inplants n accordance with
the invention do not contain any therapeutic agents or
targeting groups within the nmaterial conposite. It can
be especially preferred for non-porous and

non- degradabl e i nplants to provide the reactant
conponents of the inplant material with

signal -generating agents in a suitably finished form
and to provide the finished inplant with an additiona
S|gnalgenerat|ng coatlng For the ch0|ce of essentlally

oy oy

10



thermally stable finished forns of signal-generating
agents to the educt conponents of such inplant

woredoenembls to if these are nmanufactured i n thePCEEP2005/013732
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nmet hods corresponding to the prior

art Si gnal -generating agents are especially preferred

whi ch have radi opaque properties, bi- and

tri-functional as well as mfXifunctional

si gnal generating agents in suitable provided forns,
nostly preferred signal-generating agents coupled wth

t herapeutic agents and/or targeting groups. It can be
especially preferred for nonporous and degradabl e

MedgRhi, alhtch MRivsTb 9otk eieredabd\gf the efesst dhethrepettidally active
the reactant conponents of the inplant materials.in a
suageabind/qrthmat, leashongsigrpl (epgraiiRg 2978t WBehihg dewise drgxposed to

oo PR Rl AT SR BFRGA A L0 4 RReh SR ap Rl Stmiem.

al ready contain signal-generating agents in their
mat eri al_ conposite structure, for exanPle as escrleg )
H L EVICES

above i+ accORuRATRINHINHOT e manyéisture R’ mplaptable medica
eSREGIdMd 16 Ry BHEDT & proR! QYinflecRARRYS: b Rk 3R & stohl signal-
signal -generating agent after their mahufacture. In '
acgeoedsng eganitt whith éeaid mirectly omindiredtly to defigetable signals in a physical,

di stingui shed whether the inplants.in accordance wth

C HehH PSR <A Beeeterar R oh il BRI BB et

c oxqgﬁﬁhtaan&ab@ fih &hictPthe WaShi @ert MRAUR Y Setébtd1PEiOMAIS Rssentially
W th porous coatings. Preferred, however not

exiqtgsieoiebl. preferred are inplants which have a porous
material structure. Preferred pore sizes in accordance
with the invention are pores having a nediumsize from
1 nmt o340 nMhe &mftEaatRnl a¢cqrddigas cRin B3N¢hakartdriZ@dm that the first

nostly preferred 2 nmto 1 nm The provision of at

| enghal-gareralifg agenklsadsyio gsicsablesignplida thesmpthpdt fush@s

whi } o hsi e . _
R L T S

| atberography neEutromiretdnsissioh onpprasiyt sadicsfrgueniuneghabiyataon like

speci fi.c i npl ant manuf acturin rocess .or whether. it.
| HOBERLS T e o aP NG T oo Beredén el e ke
genfitdphy, 4888 HRcBhH l%niié&(&n%%)l%@ed! tBin@gtaBRy PSFEXUE), positron

conpartment preferably fromsolutions, suspensions, _
di gpiesien oerspwied g ggamhys PET) wiltrdsonidehas¢d/mstheds ecleatospppic

to the person skilled,in the art suc S,..surfactants
smbPRISEn TR et B Pl fercdRedfdsed ffelhelfrob Haiiy fffegesa
mefl ekt endeQp e @XBOH] Y8 RafHiah Bp étiros&pl Afliidtescehdd @fik$ion

nmet hods and ot her suitable prior art methods. Porous

i n§PeelFRssoRys §lesicgbimpedantefspeitioseRpYneRIammaIry, qntical qojgrence

e I Q : Y ) .

e Rgrh T BNl Shin R (B3, R HERIchey BRI microwave
c oo 2hd eisnilak fneilodgni npor t ant whet her these are

degr adabl e, non-degradable or partially degradable. It

is preferred to provide nonofunctiona

si gnak- gener-pfd ARG MnSccdrtingSo CR%h 1% oRPBef @fafREriz8d in that the
sel ect bi-functional or tri-functional signa

gesveoral 9ignpl-ggesratsngagsaticadd tp deteefablerseghatshio secthwlspiked

\éwngt?g%ﬁt? %ﬁﬁfﬁ%%&gﬁegﬁ%g: Frﬁgpgs%ggéﬁtg%égggeéﬁ%@ like computer

i %ﬁ@@th@hz,%uﬁﬁn-@ﬁﬁﬁﬂmibm&ncﬁg@ﬁﬂ’ﬂ%', pldicirenzht gepestiabiididike
agents. Thus non-degradabl e pol yners, polyner

conposites or ceram cs or ceram c conposites or

net al - based materials or netal -based conposites or
simlar materials can already contain

signal -generating materials in the formof fillers
during the manufacturing process, so that they serve

as conponents of the basic naterial matrix of the

overal | conposition. It is then especially preferred

to sel ect signal-generating agents encapsul ated in



of insertion of the inplantable nedical device, a
degr adabl e or non-degradable material is chosen as

w@ospoessmt of the conposition or conbination, PET/EP2005/013732
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ahydr ophobi c or hydrophilic material or any desired

m xtures thereof, or forns of crystalline,

sem -crystalline or annrphoy?6forns of such adj uvants.

For the release frompartially degradabl e or

degr adabl e or non-degradabl e devices the degradation

rate in the physiol ogical nediumcan be adjusted for
exanpl e by the m xi ng of hydrophobi c and hydrophilic

adj uvants. Further, by the choice of substances by

t h@agnmlrﬁsqmgnqﬁdpmpgraphé forthes arimetinds basedemaadigmuclides such as

o WS SRR T P TRL R REAEET) 18
caembeioadppured tomﬁ@ﬁpl@(@ml) culbrysondd lesed mgthpds yBicoscopic

having nelting points, close to, above or. bel ow the

botythodnpelumtBitssense of iuoresseges ised amihads (a2l gavasal

S OfibHeddeh IRA AR ect Ris§%h St

as {rllrat r |ex © ﬁ'{ec%ﬁ% @d m cr osﬁgcpﬁgaréé@,’ ﬁﬁ?rggéségx%é or b

c awmresom?, edéotmdah rmpadancst speeisyscemyl coloanehiyt bpteest caharence

the elution or erosion or deg n_.of the ents or

{ NN AT SP AR GTHET (haLdi BRISr gy 4RESTEBeovave

Wi faBertdn@ siivehdtRedsl S t 0 adjust the solids content of

the adjuvants, and to influence the desired |eaching

out, release or degradation rates therewith for

exanpl e,yi a e o BB ARV BRSRA R

destiefserised lmﬂiahmatﬁrafortsb@np rs%aelngenemwﬁ@bg@m or Béth agents are

I mpl ant abl e nedi cal device, e.g. a netallic stent or

pa%eé‘??ﬁq@eﬁml@lﬂé“cgfpéﬂ ef Betaks, metal prides. anetpleartidesamgtal mtgdes metal
o)ﬁu ridhd 1Q9¥b%Hﬁn&é§aHe&9 c‘aFm afRl.¢ B%@rﬁ{hd@s, metal

pyr ytic’carbon coating SCri ed In

2020240aR664d, mEtad hycmdesngeualsalkmbel&qnﬁrm hylides picterkanicton

at least o naI- erating agent_.as descri bed
ab%ﬂlcmgéﬁﬁi P ?ta Pn‘gﬂt?gaéﬁﬁfé?ﬂll the Rninamge eroup with

| eﬁ%hx@ﬂﬁnl’éé}%mg ld)"r kife t?&@&*on%&t&i?%ﬁ'a?&ﬂw%%ﬁ%rs 21-29, 42 or 44,
selected in accordance wth the intended use of the

dead wel] asvnetabpol ymiges, metidliocerfes,tand othea di gagometalict dpsnpounds, for
dlfferz ents y ﬁ% % ected as deened suitably.
e B R PlseeRE pE G BRIy, o egnat i ng i ¢ h

solutions or in any other suitable way. I|f necessary,
further adjuvants or overcoatings may be applied, in

order t37-.conTh®fornbigatias asgerdingde @ge @ thewéan@géatﬂérouaihéS

av f

o PR AL SR e Pk SRR R e are

I Nyl cunddatibdra tlmkagmoap offﬁlﬁgﬂnﬁlcdtﬁﬂbf mnmec;bnbyctmgmmeﬂlads ds&inpounds,
in-vitro tests in bal anced salt solution or any other

S oY SEBPIG St obar e EE (GATAUTSHS GHPSFEASIRAERER, domimagnetic or

0pfeh%ﬁﬁ%#éﬁc%@érﬂ@s%n‘ﬁ‘/&r@eﬂ%nhﬁb\fﬁ% Ien BRAXSLEA 11- VI Groups ITI-

detecti on nethods for the signal-generating agents

c oVr el tht Gooupe Bé Mithabearptidroproptréies fon umtiatoh inhles wpmktngth ranges
nt rel eased r anmount of. signal, intensit ned

£ i B Gt JmBTaY rirgaaigted Seer B BibeY of RBRNRE

whiaghitish! ows for an indirect determ nation of the

anmount of therapeutic agent released in relation to

the signal intensity obtained fromdetecting the

signal -generating agent. Wth this nmethod, nonitoring

of the anobunt and the regional distribution of

rel eased therapeutic agent is accurately possible by

si mpl e, non-invasi ve physical detection nethods.

DESCRI PTI ON OF THE FlI GURES Figure 1 shows the

correlation between the rel ease of paclitaxel froma

coronary stent in the form of encapsul ated

nanoparticl e adsorbed active substance and the invivo

act|V|ty of the fluorescence color of t he

g, Y T T



and a surface area weight of the conposite |ayer of
gl assy, anorphous carbon/Si of 1.81 g/nR. The scanni ng

W@bk®enswm? M cr oscope i nvestigati on shows a porPUFEPAY®013732

with average pore dianeters of about |1 COhnm A
subsequent investigation in a fluorescence m croscope
showed an intensive fluorescence of the coated
coronary stent in the green and blue region as well as
a weak fluorescence in the red region. Exanple 2As in
Exanple 1, a commercially available, X-ray dense,
non-fluorescing coronary stent from Forti nmedi x Conpany

(KAON Stent),. Netherl ands, ng. an de of
316L st 4nl eThe aralinapsace %tonn?ﬁ? fy gif @0%35,

CagibeR1lze8 ARSI FirdBh8/fok 8cohd s%ﬁ&lo%éﬂ@ﬁﬁ Wb sPhre selected
202004009060U. For nodification | uorescence

enfrewi the gopp of fame amd mdnemn@dlat@n@md agrats msmplecfn of

oGS5 Poch i R B ElE o G dpo e b G bagbenzoic id,

5 Coppatyiiodnsl s aRsrepdasmkobbid ot é‘cﬁkﬁBSdc@fyl ehifoREaRl |y

avai | abl e Aerosil R972 from Degussa
nearnwc)@flﬁwl)ésﬁoﬁéruomlzﬂml@ rgid 3 acﬁykm@g =3-(aagty lecthyjamino)-

4l hi S ke, from Sigma
fﬁﬁlﬁghEQ%VSA gbg%ﬁgggggbn ?Hg??the pol ymer
an’((ﬂfeﬂ@'ﬂj:afﬁanﬂ)y%dm%lsdﬂhﬂ]amw dSldQﬁ)-m—ﬁfﬁth(ﬁfyadWrﬂiﬂb)-ZAﬁ-

0.25 wt%_ the solids content of the craoss-Iinki

RN 2o ey ERBe re i -GapY BHEMGGRC Spacetamido-

10 'ar;@ gl%;) tg ?,H&'lerf??ﬁ%%k’@ﬁs%?‘z CF%E!;/ VAR Wbetr%‘té’(ﬁiﬁr(ét €
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appl i cation o t air
at h;aﬁ@x)@@lyl)ns@ﬁmalamlc acid, 2xf(@, %@b&;edméf(ﬂlr y the cr ude

wei t.h ol ymer. film deter wher

coutitiy el B Tl ralnGi it bR Gusbite 3 D rgagpheny-
ThepRABMYBrofAsnie Hgﬁe&*{ﬁﬁirhbﬂoﬁ)f&fﬂlﬂﬁ GbdeBingol NoliaAnol, ioglucol,
fluorescénce mcroscope for its inherent 1uorescence
Thwghcotedes gulanydeliiemeprol, hepeatodrry the lilor escence.
Subsequently the sanple was treated thermally in
accordance with DE 202004009060U in a conmerci al tube

r eact or 39. TheThdesmBihatidreatom@iig t6@%e 6REIaIne PlkoushdS!
ni trogen, atnosphere wth a heat-up and cool -down ranp

of cheraptegyzgd in that the Siryor gegegd ﬁ@ﬁ@lege@pwlégaﬁen?)@dm}caw are

a

c b B e 8uEbr tnlf LS subk BeRELERAE phBies foligrenes
50es%eeihlﬂmﬁxblermeimﬁtalmmnqﬂex&mﬁdélwdraz Qultarends pshichvasitenh rare
and dried in a co rcial cqnvection ov at 90 g?

The? P AL RAEPYET SR R af B OP EMs B %’%H@% tef

t Ny pRRIRL AAIRRALTE haRigchREN fukRnt.and & surface area
weight of the conposite 1ayer of glass-like anmorphous
carbon/Si of 1.69 g/n2. The scanning electron

aver a9 hor ol H GHRT BT C R S eBpo R e Lbstien

| NMRBdckedRed Nthafthd firdt W EQDAE BiEAaIEHERATAS REer OWRGtATrom the
i ntensive fluorescence of thecoated coronary stent in

t h&rogp eépnigig apd/gecatiogicdivids farexpmale helagenadpd anionic or cationic
gﬁ? gscence in the red region. Exanple 3 The coronary
S produced in Exanple 1 and Exanple 2 were
subsequent |y changed up with an active agent.
Pacl i taxel obtained from Signa Al drich was used as
nodel substance. A Paclitaxel solution having a
concentration of 43 g/1 was prepared in ethanol.
Before and after being changed by dipping in 5 m of
the ethanolic paclitaxel solution the sanples were
subjected to a gravinetric analysis.. The charge was
carried out by nmeans of dipping for 10 mnutes in the
active agent solution. The overall charge was
deternmined fromthe increase in mass. The sanple from
Exanpl e 1 had a loading of 0.766 g/n2, the sanple from
Exanple a Ioadlng of O 727 g/nﬂ ﬁ#ter drylng |n air

. o o



thermal treatnent of about 30 % and a surface area
wei ght of the conposite coating of a glass-1ike

W@ewspbwes car bon/ pyrol ytic carbon of 1.75 g/ meCT/EPm®05/013732
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scanni ng el ectron m croscope reveal ed an average
porosity of 1 mnm The fluorescence m croscopic

i nvestigation indicated no f|l uorescence of the
coating. For the active ageﬁ% 1oading, firstly a 1nM
Cal cei n-AM sol ution in DMSO from Mobi tec Conpany, was
diluted to 1:1000 in acetone and 0.5 ng of the calcein
sol ution together with 20 ng pol y(DL-I acti de
coglycolide) and 2 ng Paclitaxel in 3 nl of acetone
were nmaed iThe ddnghih@onl detdidingQb hé eNclwass mmng,sh a
constant flowrate of 10 mM/mn to a solution of O.
Poqh@r@awélrzeqwhevhg FiEioE sqcery sigRalezensraiinpassnb i felscted ‘trom the

5 B LAELIR . AU SRELD g, . o

f Oa‘lkzmeapDhﬂbg@ﬂteﬁfbyﬁhﬁaﬁbh\gam Su@nak rﬁetbﬂ&d]ﬂxﬁntel, perﬂuoroacetone,
conpletely drie 14 h under full va The.
naﬁﬁaﬂwe%ﬁl&or& ¢ kb gpally \alidgebimmaiciapubbles py micapspheres.
and in-vivo fluorescence marker were subsequently
re-suspended in ethanol and by determ nation of the

soI i ds 4bnt €hte ¢dmd:>ina1'rwenwrdhig0n oo¢ of ¢leinpad3 thedugh 35,

' bt ai th t
et P T b e o SRS B d PR R g F1 BrbaBgy ar
d' RRPichA A tHehBo b 8f ©ESm¥RLSEYr ndlr€doMbIRht nucleic acids, proteins,
gravinmetrically. The average | oading of the convect i on

ovReptides cer@omeph@mywmcémrgct@nﬁunﬂ@wky@n@@ thg ixpvige pEmation or

\?g%n%ﬁﬁxgﬁttc;f 5 a%laf" gein u%n%ea%erﬁg &pt g)b\%:ﬁlg ngggl P‘ltd S,/vglﬁlg’h Bontain

t Mo@lﬁqgt deBéncpafos ageskptddhior of alghal%ehéﬂaﬁﬁg age&?’s Su@Qs fbr &%ample
C®2) in DVEM nediumin a culture vol unme

| nm@@llgw&tgxln&pwﬂwhé)r%fﬁ@h}yscil%b%zmlaé? pnotelss l@toffgm oiferritin,

ﬂﬁe Wﬁlclh lgte eﬁn Khnem? anc?/or l?om%o%tasr"s%f Rysto l%gféaﬁ}oavallable

ays I h each-case the culture Vo Were al ned

t hedgmablgens etih ggapents; suct et @rentranadgidgtoneprosein { IRBPLIE s fericin

the nedium.in, ggch C reglaced Further, the sanples

weteeeRtof, B tirgidt seming e(ngnaf SeSEence microscope and

the adherent cells investigated for fluorescence in

the green region. By neans of Lucia software from

Ni kon C‘b?npanT,/hQ epnghisdtioneaseordimgae ene of clain® Imntbrayeh 42,

deter ned t he en3|tonet ilc ne

of MR R LAERR Brtor bRt R T Ratipg AL SRR s are

I NpretiEled ¥h thEHemOensd1iaemd fddor TRKLFTI M ¥WASNDBSR hYiefd particles,

after 30 days and the intensity of the fluorescence

vaH’TG@ﬁabéleﬂ aeeagesyeond mfet%?ég/énmsp@wlbeprﬁ fexpodifppm 2 nm to 5

ﬁ entile versus tine was determ ned. The graph of

Fi'gure 1 collects the neasured val ues and shows the

correl ation between the rel ease of adsorbed Paclltaxe

of the encapsul ated nanopartjcles fr t he ron
stent affti t hEhg SPAIRRIoRECFRAing tang AEC R o1 B

c Oé}ﬁfdc%zeé ifRh Rk @irﬁ‘M sRbh&Si gﬁalpg%ﬁhﬁgn Phgdw o{d@é(tﬁ a%@rﬁs are
ampl es were transferred into“new cul ture vessel s and

| nuobetet the formf obwicrephtres wsgpevsphems, niaelldstoakipbsapans) oF are

neithergge |de ifie n the medi um nor was there any

f | PRualsitin P ?FH% g? the cell culture. Having thus

described in detail preferred enbodi nents of the

present invention, it is to be understood that the

i nvention defined by the below clains is not to be

limted to particular details set forth in the above

description as many apparent variationsthereof are

possi bl e without departing fromthe spirit or scope of

the present .invention.What is clained is: 1. A

conmbi nation for use in inplantable medical devices,

conprising: a) at |east one signal generating agent,

mhlch |n a phy3|cal chen1ca| and/or blologlca

o - . L, o s a I T



characterized in that the material for the manufacture
of an inplantable nmedical device conprises
whembogictnl | y degradabl e materials. 8. The conbtTiEP10051013732
according to claim1, characterized in that the
material for the manufacture of an inplantable nedica
devi ce conpri ses biologicalg%)non-degradable
materials. 9. The conbinati according to claim1,
characterized in that the material for the manufacture
of an inplantabl e nedical device conprises a
conbi nation of biologically non-degradable nmaterials
and biologically degradable materials. 10. The
combi najg on PrLQInHiRdidnQcdr@in®té on@ BREIaGsETd theshgha2,
that the second function or other functions is/are
t heharagferiged [retst the fiest ohescapé sighdlagengrating pgent aybeih agqnts are
ti-on according to cl
¢ i YO OB e REREERA i Raf Bt Rl FAREEEh S Ectolsduch a
t hditus@artidlesl @astus@Nprefaratg @ bidi® druees) adénd. virlis assomated viruses,
conbi nation according to claim3, characterized in
5 t HBIDSSITRPIGK VITBSESt ISUOHEUSSS Gif1e Viialnes RPX HEUICBTE IO UEES,
| CORLink\inl U GhARRLPLirMIEof RAIARRREL Cal 1Y active agent
e function of at least one targeting group is
present in the conbination. 13. The conbi nati on

accor di to_one of the preceding clains,

char act i 2el5 sprERHOnHECA 4P SREALF AHsp through 42,
A0GNAILRREA FEBatthb 'ﬁ?§tor 8nd@tighasthe@NRg 885@ BFbsAIakents are
which are covalently bonded t0o each other; whereinthe

10 f | seisetctadnntther@sma)f slggmlageng@neg agfm’qsgorf‘(mmrs mnt@nmgtcnlés cell

?nd unit o ilr tm e f desi (f: 1 anginon-
Th%p UEsEL?sATIEEheS "é%ﬁ“&"is oty 8’6%“%? the 66 Fec Sé’&" r?&
cl Rinidh orgAAEME WBlchZ@dtaiMret fabinhitthusiedd @i dsoeilie Eadih g Sequences
agent conprises a first and at |east one second unit,
whioe bigatlegenerating aganteach ot her non-coval ently, wherein
the first unit has a signal-generating function and
the second unit or further units have other functions.

15 15. The4zonbTia¢dntinaincicdordngtto oat af ohaihd 36 thichgh 46,
characterized in that the functlon of the second unit
orchamqqﬁ@rs {iiethe $rst i pecond BgnplegEapraig agent or both agents are

sl led 3P§o'lﬁ4ﬁ>n§gs%§;5ens%ﬁs eﬁhﬁm&%@'d@%fsﬂfhs or s011d
accor Ing to claim1l aracterized in that the
f umeteriels oobny méxtses tredeafni t or further units is that
of at least one targeting group. 17. The conbi nation
according to claim 13 or 14,characterized in that the

20 functi ogg of Tﬁ@c&l@&ﬁmn%b&dﬁ@do She 8t clh®@®SI3 @RSigh 35,
further unit is that of a therapeutically actlve agent
an@harah:aftnzedl irpthat téaﬁrst@@altmlg@@mg gseit duponded covatently to the

(ftlon agqp&dlg% {o one of the preceding clains,
cﬁg?g% %g?%éﬁ TR 1HAH "t he conbi nati on conprises a
second si gnal -generati ng agent, wherein the second

signal -generating agent is detectable with a
meas ur ehent  bie ¢apbipgtionacerdingtta ne Oﬁﬁlﬁ’f’insx/\}ﬁ Brpughes,

25 { atc%bff%@@ %gpt‘f]ﬁ Zitréé g%g ggh%gllﬁlﬁ %ﬂr)](gldlte% nggtgovalently to the
t hecorided gl ipgnerhdngragent har act er i zed in that the
i npl ant abl e nedi cal device conprises at |east a region
whi ch shows a concentration gradient in the |oca
di stribution of the at |east one signal-generating
agent. 20. The conbi nation according to one of the
precedi ng clainms, characterized in that the
i mpl ant abl e nmedi cal device conprises a first and a
second coating |ayer, wherein the concentration of the
at | east one signal-generating agent in the first
| ayer differs fromthe concentration in the second
coating layer. 21. The conbination according to one of
the preceding clainms, characterized in that the
conblnatlon conprlses at Ieast one adjuvant 22. The

Y S o,



characterized in that the adjuvant(s) are partially
bi odegradabl e. 31. The conbi nati on according to one of

wo bmepeweedi ng cl ai ms, characterized in that tPEI/EP2005/013732
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adjuvant (s) are partly bi odegradabl e or conprise any
desired m xtures of non-degradabl e, degradabl e and/or
partly degradable materials. 32. The conbi nati on
according to one of the pretgHThg cl ai s,
characterized in that the conbination conprises an
adj uvant, for exanple a retardingagent, which allows
to control the release of the at |east one
therapeutical |y active agent and/or the at |east one
si gnal - gener ah iplaAABRImaIGN deVie B3OSO NSt EDARARBhntadle
physi ol ogi ¢ fluids and/or has been inplanted into a
hunadicdrdesiseraspec?] yameasating.Fompristecorasmhaationrin pegordange with
"%H%E%ﬁh%kﬁl lenplantable nmedi cal devi ces accordi ng

any one the prvious clainms, conprising a first
and a second si gnal generati ng agent, which | ead
directl indirectly to tectable signals in a
physi ca ? c‘?ﬂ%fﬁ‘ élllta'élﬁ&eéﬂcaggﬁ)‘ilff’g‘?rd‘é’mpﬁég@dé%ﬁ%gt or
ve [TSYON v
rre(%dhnfloﬂcy%ﬂf gnﬁg\/\fwalmci,3 th Y\gg%eﬁ%tm g"{eéﬁilec dng;atcti ééat 0 det]gé;rg gglcally active
si ageat & defined semtyi alelof claots déd 42t abl e. 34. The
combi nation according to claim 33, characterized in
that the first signal-generating agent |eads to
detect abj e sTEN@vice 9t chRpon@it Rechedin édiclain 608Y SN idhefdlerized
X—rag nmet hods, X-ray-based split-inage nethods I'i ke
c oimghatehe mﬂw@al@lp medicabdaviesroricompeonsts shasep fisdapaechisem a
r adi U efiz n li
t o%%?lg SR s ?tqagpone tﬁ%cagm esflé%nqg%eqlé(%c% hﬁﬁ?&ngﬁgdlcal
| i feEhisld lbgba@b&$aﬁmﬂgle phot on em ssi on conput ed
t onogr aphy (SPECT), positron em ssion conputed
t onogr aphy (PET), ultrasonic-based methods or
fl uor osgppi c
fluoresggnce ase&%c"%ﬁn%§ %?ﬁgggﬁﬁfgafaégéggggﬁnzaimthm
f | the nesertat cemppssione sc o pluralRawépolypecs, fasgapyple of polyurethane,

“nffﬁkg A putn ca Bt BylpahEon A eriigh. wsTiloss fbHer s
rggpc%wapymlufdseQ{y@myﬁmpsnrﬁaﬁﬂeanﬁ@seg ESR),

of requency ( m cfowave | aser and simlar
ne¢dnb@sam{815ylcem®scldnbalatatasm, dedundi nedysaechetidesnfiBanegen,

RSB, 0 M I 0

20 Cogtsm?myuﬂﬁzbu@irateaypd%t@dsarbaﬁsﬁ@y podgeahSdsterd); poTPgeers,

25

e conputer tonography, neutron-transm ssion

t opythargreyyvalews %P“ﬂ)r BejyeroranRIgnealy et tereREhalgiss poky(malic

a r y
 SHR RS AR o M s, BRI DB  lfgmin acic)
em_nsmramopamutseﬁ ah@ Miguegsivf pOSREET) , positron
em ssi on conput ed tonography (PET), ultrasonic based

nmet hods or fluoroscopic nethods or |um nescence or

f I uor esggnceThAgALd G BRBSn&R acHGIBS clalth 58V@RRIcterized in that
fl uorescence spectroscopy, Raman sp ct roscopy,

f | themesergal cemerisessnonr 8 pbxmlrtm o€ opy-polyinecic mpaterials, selected from
i npedance sp ect.roscop tr tical ohe

t ORGSR SEBiG e BBt b dBah el ey SP b ifures
r aghepbbfequency (RF) and mcrowave | aser and simlar

met hods. 36. The conbi nati on according to one of

clains 33 through 35, characterized in that the first

or second signal generating agent or both agents are
selected fromthe group of nmetals, netal oxides, netal
carbides, netal nitrides, nmetal oxynitrides, netal
carbonitrides, netal oxycarbides, netal oxynitrides,

net al oxycarbonitrides, netal hydrides, netal

al koxi des, netal halides, inorganic or organic netal
salts for exanple salts and chelates fron1the

oy e s - — o~ e~ o '



39. The conbi nation according to one of clains 33
t hrough 35, characterized in that the first or second

W@ e@nabssgener at i ngagent or both agents are sel BCL/BP2005/013732
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fromthe group of carbon species, such as for exanple
car bi des, fullerenes, especially fullerene-netal

conpl exes, endohedral fullerenes, which contain rare
earths |ike cerium neodyniuHﬂ‘sanariun1 eur opi um
gadol i nium terbium dysprosiumor holmum or

hal ogenated full erenes. 40. The conbi nati on accordi ng

to one of clains 33 through 35, characterized in that

the first or second signal -generating agent is

selected fromthe group of anionic and/or cationic

l'ipids, for exanple hal ogenated anionic or cationic

|'i pi ds.3-1. Theedevinesirsamporenhaewsrding P ¢lainppd chpragicgeasin that
Se(}:l%%{ ?elf'%] cg’rﬁprlgel's] %[1%? ﬁigﬁe{i%x Jllelz épéﬁé (ér&eplgrl ﬁi for{oH epolymerlc
gnﬁmgxmﬁn@ﬁ&@swmabjn V|vo gas form ng substances, |ike
air, nitrogen, hydrogen, or al kanes or hal ogenat ed

hydr ocar bon gases such as nethyl chloride,

per fl uogpac

oot i onl Ty | o] SR oRPEREKETTURE i Aeint S5 hpmcterised intha
4 2the Trtagertad ndxprdgels @n osganay, diongpniworanixed inagaiicrergdsic composite
t hrou 35, characterized in that the first or second
sﬂaﬂﬁﬁ? enerating agent or both agents are sel ected
fromthe group of reconbinant or non-reconbi nant

nucl eic acids, proteins, peptides or polypeptides,

whi ch di% e‘qtllngplmablﬁdwmﬂ opnipederd dherpef, Agsordingto claims 51
formation or enri of signal-generating agents,

f o "R BT %HIEZO&Z&’SC whi ch contain codi ng

sequences for the expression of signal-generating

agents, such as for exanPIe metal | o-protein conpl exes,

pr ef er atf- Thaidewepokeirian &/ hebes ient | actof errin or
ferritin, or the which regulate enrichnment and/or
honeostasis of physiol ogically avail abl e

si gnal - $feMaedevingofcjeint §8, vehecdin s dtdre id ascmtedra’eg&abatanﬁq/lly with a
protein (IH? transferrug receptar, ihro

5- SRHAG PRV AGMSSassHIN gador Zne baigleg BhHNRAT{es comprising
acq b flishieh Ly enof claims 36 through 42,

characterized in that the first or second
signal-generatlng agent or both agents are provided in

t he for | yeri.c. apgd/ ar _non- pol ynmeri c_nano

M or o RBube BF ol S §orsl® B St PR B 5S4t made of
r Urﬂatteﬁal%rﬂﬁ?isn%ﬁ‘ﬁ@gﬂeéhhﬁ/arﬂk@fzﬁfcr&@nfalleﬁb?aﬂy’@ﬂtﬁes'é nhgtals.

44. The conbination according to one of clains 36

t hrough 43, characterized in that the first or second
signal- L af, r QY

ey B BELRE PR 5RO S eR B lagoling
| i pgatds pcﬁbusﬁfeﬁcﬂﬂ@&ﬂsmloak atlichreap bk Yowded Wlﬁlhh‘érhpeudiﬁally
The conbi nation according to one of clains 36 through
ARcti¥pagddteri zed in that the first or second

signal -generating agent or both agents are provided in
the formof biological vectors, for exanple

t ransf e62.i ofhewse b6a sorsbinhti@saccbrdisg anieiof kksmei through 49, in .

SRS eBh G ST B BRae] S5 REs B PRl &F implantable

I ehEQVAITdESREs, e RNy \IF EoRRESs fRAUCH HEHESRS,
ar ena- vi ruses vaccinia viruses, influenza viruses or

polio viruses. 46. The conbination according to one of
clainms 36 through 42, characterized in that the first
or second signal -generati ng agent or both agents are
selected in the formof signal-generating agents or
vectors containing cells, cell cultures, organized
cell cultures, tissues, organs of any desired species,
and nonhuman or gani sns whi ch contain reconbi nant
nuclelc aC|ds mnth codlng sequences for



car boxynet hyl cel | ul osepht hal at, casei n, dextrane,
pol ysacchari des, fibrinogen, poly(D, L-Iactide),

w@elogp®eiz7 | acti de- co-gl ycolide), poly(glycoli desi/EP2005/013732
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pol y( hydr oxybutyl ate), poly(al kyl carbonates),

pol y(orthoesters), polyesters, poly(hydroxyvaleric

aci d), polydi oxanone, poly(ethylene terephthal ate),
poly(malic acid), poly(tartfgnlc acid),

pol yanhydri des, pol yphosphohazenes, poly(an no acids),
or from copolynmers or any m xtures of polyners. 54.

The devi ce or conponent according to claimb52,
characterized in that the material conprises one or a
pl ural igy of Angdihqifoy MR deterifiation @|f&1e ex6dne 6f md rélEaDsmOf an
for exanple ceram c, ?Iass netal s, alloys,

stastide agenieat asamplgte Yaqrwaﬁﬁl%&ylﬂeggad@hléﬁ@a’ran@éle @F@Cﬁl device or

dev&o%"? Q{elyc&ggﬂ ?]S'tdegﬁﬁgtglg '05‘19 619en? 12kdB Bife device rgzomprlsmg at

charact erivze BPi Al conpri ses

-aslesk® ohe agnmgehelfa&ng)ﬁgamne;v}nch Ragd direklytoy irafirectly to detectable

non- pol ymeric terials. 56. The device
or ﬂ@&?splaﬁenhy&&e sl?eew"ﬁ@l ape)% bigloges) MEHAPEER S SRS PR

t hQEbmbA & sPRE ALY iftlan GRIRIHE R 2 HABASE ond f?l@fag@lﬁ'ﬁc%ll? hctive
m xed | norgani'c-organi c conposite nateri al

i ngeantodisireleakedii |m; e homag onpomehorgahieme wﬂlereal:ﬁbo dgyi lng aft lgast

cla sin nesi um an

S Eneear Ty 5tepeulREY SRRty Pedhd S bR
C| Sinktadfdg a@ﬂﬁﬁ?hﬁbﬂ N1t of hededicedfiatinde®B& of the device into a
partially with a coating conprising magnesium and/ or
Zi hi@n@mrtan@n@@rgam%m |sugh Pk theektest ehprpaiticllyragivesisemi(s)
and QL m
St e{n seo?ana T daer thlrh é/qg}/ecﬁg%g{g rgfegéeﬁ]s n%lt’al ?Q]% aqln@ atggﬁ%(s) with
C otifp fubS b MR Ya iuiighipdhéethodd. nc or an al | oy of any of
these netals. 61. The device of any one of clains 50
to 60, conprising signal-generating agents in a porous
reticul 4. %d @ﬁn \‘i’%&h@’ﬁét@ﬁm‘ﬁ@tnorp@f thQ@f’t@ﬁit d’f‘tﬁ@re]ease of an active
therapeutlcnﬂ y active agents. . The use of a
c oagennfomamanedagradiably 1mplantvbledhed:lbd| dwmci ot h mmlbmeﬁgthereof the

in_the manufacture of inpl ntable nedi ca
O TS o s ingst e Pty epat e e  Bbich deAdS aratfy or
Of indR&dtiyne %efe@fab&%?ﬁaQQH 'a%?m@zﬁ ch‘énﬂ&il hadof Qlfoldgli’&il measurement
determ nati on of the extent of the rel ease of
acen wﬁagtecm méthody eapma’rbd letaeluynagmg pmthqdalam@/atde@t aeabl e

e Begriisciea i Gedhe T FBPRRF b wtmBLoreaiom. whercin
Ccofie/deGicO 8t 18ist bedially edeassd BB dhergrRuecaAly dogvaget(s) wiethbr with
| eads directly or indirectly to detectable S|gnals in

a {heyignabgencratipgpaIt(Shpier drserian Afghe aeVicRoat 3 By orpnimal
ve t 0 s
o eahi S R R ROt SE BBl fca] P MRAH Ot PR e
r e&ie&aﬁﬁded by dettmmgmh@fel@mdmgna(b{ggﬁmamtg agmht&)evuth thieeise of non-
device at |east partially releases the therapeutically
acgqvg%vra@éqggr(gsqlet{a $ether with the signal generating
agent (s) upon degradation of the device after
insertion of the device into a human or ani ma
or gani sé3. su€he miathiod abeording émt:laimﬂ 68 loe bhpeheréipdhe ynplantable
acti agent s determ ned by detect.i.
¢ ney G TR, ST babo RE Rerar pp dGe AP RN of Gy one
OfoﬂﬂﬂnmﬂVﬂﬁbMQpMﬂHglng nmet hods. 64. A nethod for the
determ nation of the extent of the release of an
active agent from a non-degradabl e i npl ant abl e nedi ca
devi ce or a conponent thereof the device conprising at
| east one signal -generating agent, which | eads
directly or indirectly to detectable signals in a
physi cal, chem cal and/or biol ogi cal neasurenent or
verification nethod, especially in an inaging nethod,
and at |east one therapeutically active agent to be
released |n a human or anlnal organlsn1 mhereln the

- o, oy . o o " o o g,
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66. The method of any one of claims 63 to 65, wherein the at least one
signal-generating agent is covalently or non-covalently bonded to the at least one

therapeutically active agent.

* k%

Having thus described in detail preferred embodiments of the present invention, it is .
to be understood that the invention defined by the above claims is not to be limited to
particular details set forth in the above description as many apparent variations
thereof are possible without departing from the spirit or scope of the present

invention.



