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use thereofyqg[DggRieesent invention relates to s(epsil OEQ%@%%}E%@%%%

conjugates, in particular conjugates of s-polylysine wt

carryi ng carboxyl groups, 5and to the prebaration and use thereof for
targeting of the kidney. The kidney is an organ which is of
importance, in particular, for the transport and excretion of various
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formati on and+i.s the site of deqradation of, peptide hornones
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been devel opedO"§r exanpl e, i nmunosuppressants, cytostatics,
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function. It t?z p?rti&gul_arl y i nportant ] _
reach the ki diféatian £ uipegwhicd is finralhnexcratedisemithe dodg oyt unary

mpor tance. Ve 2008 Rl aGhu e ERSNAB BRI o £l 38 BPIHg-term
regulation of blood pressure. It regulates the electrolyte balance and the
15 acid-base balance by control of the composition of urine. Furthermore, the
kidney is an important organ for intermediary metabalism in the body (it
effects gluconeogenesis). The kidney produces hormones, such as, for
example, erythropoietin, for blood formation and is the site of degradation of
peptide hormones. However, many functions of the kidney itself are also

20 controlled by hormones.

The kidney is therefore an organ which is important to life, for which many

diagnostic and therapeutic methods have already been developed. For

example, immunosuppressants, cytostatics, immunotherapeutic agents,
25 antiphlogistics, antibiotics, virostatics, antihypertensives, uricosurics, or diu-
retics are employed for the treatment of the kidney or for influencing kidney
function. It is particularly important here that the medicaments reach the
kidney in as targeted a manner as possible.
30 Equally, representation of the kidney in imaging methods is also of major
importance.



W-th the aid of established nucl ear-nedi cal and radi ol ogi cal nethods,
such as SP | trasound and MRT, enzymatic processe

nmet abol i ¢ Eﬁ%ﬁg@g@?, t he expression of certain genes and %%V@%%WQ@O“QS
reacti ons, 5besi des norphol ogi cal structwdes, can be depicted by
so-cal l ed nol ecul ar i magi ng. The i nmaging nodalities nentioned above
can, if necessary, be further supplenented by conputer tonographic
and optical inmaging nethods (near-infrared i maging, fluorescence

t onography). The focus of "nolecular imaging" is at present still on
the di agnosi sveith fhengiarof @s&RHSESd nlelkERmMeicAI MGk tBtRSd I RaH agdsdéhe
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for exanpl e bon asﬁggg I¥-a | arge anount of radiation here in
contrast to "soft" tissue, such as fat and nuscle. X-ray 30contrast
agents used are substances which contain el enments having a high

at omi ¢ numberAs pishaégauisedor thei imaginmetinddey asigralrededude” is generally
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cific targeting by, for example, binding specifically to the target cells or
becoming trapped therein. For example, the carrier molecule can be the
ligand of a receptor or the substrate of an enzyme. The “signal molecuie”
can be rendered visible by means of one or more imaging techniques.

20 Examples of signal molecules are, for example, compiexing agents or che-
lating agents whose metal ions can be detected via imaging techniques.
The compound or conjugate comprising signal molecule and carrier mole-
cule is called the “diagnostic agent”. The various imaging techniques will be

discussed in detail below.
25

Computer tomography (CT)

In classical radiography, the tissue-specific attenuation of X-rays is depicted
on an X-ray film. “Hard tissues”, for example bones, absorb a large amount
of radiation here in contrast to “soft” tissue, such as fat and muscle. X-ray
30 contrast agents used are substances which contain elements having a high
atomic number, for example iodine-containing molecules for angiography.

As a further development, radiography supplies cross-sectional images. In



WO 2011/ 009539PCT/ EP2010/ 004198 - 3 - CT, radiographs are recorded
fromvario i Lons by sensors (detec- tors) and reproduced b
conput er aga/toﬂipélz&élfs nsi onal radi ography. OsMng to the b"r%Té'aml"’%“i%
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repeated at certain time intervals. In this way, the change in accumulation

can be investigated.

Positron emission tomography (PET)

20 " _—
In clinical application, PET supplements the more structurally oriented

€ imaging methods of diagnostic radiology. Positron emission tomography
(PET) is a modern functionally imaging method. With the aid of positron-
emitting atoms, it enables excellent resolution in the detection of radio-
isotopes (a resolution of 2-3 mm is achieved in modern PET instruments,

29 even in the case of full-body tomographs). If these radicisotopes, for exam-
ple ®*Ga, are employed for the labelling of biomolecules, the biochemical
processes in individual organs of the organism can be imaged. An essential
advantage of nuclear-medical methods is the high sensitivity, owing to
which the tracers can only be employed in tiny amounts (nanogram quan-
tinties). Today, the PET camera is integrated with a CT instrument (this

offers high local resolution of about < 1 mm). PET/CT technology has intro-

30



duced revolutionary results into diagnostics in recent years. The

functional {yepRes.ei,PET and the norphol ogi cal informati %1% 29}-0/60'3198
the sanme anatom cal structures can thus be obtained in a ‘si ng]i)e

representation. 5An organ which is very-&equently and very
intensively investigated in nedi- cal diagnostics is the kidney. The
nost frequent investigation nethod here is renal scintigraphy. Renal

sci ntigraphy i Nt y nucl.ear.- nedi cal | nvestigation
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dynami ¢ poi nt fnajey6ERET Erel theandrphieRRidal iftfoRALIGNoROT i85 ShinRMar-
each individual kidney are assessed here. It is an established nethod
for the recogkmicahstaictyrgssamiius hg obiainediing singlepaprssentationi n
children, and furthernore serves for the 15assessnent of regional and
si de-separated renal function. A distinction is nade between two
forms oP renalnsmgahivgviehp sy vergtieiquentiganld vey Mtbasiaplinlestgbidd B medi-
renal scinti gra]phé, the functional Kkidney tissue is represented using
20t he radi onu€®l 4898 s the ey dtheunrrkirequentypvertigiation sagthed here

formto, for gﬁ@ﬁg]gﬁnﬁ%§-9¥nercaptosuccinic acid (DVBA). Static
renal scintigraphy 1st ePe ore principally suitable for the
representation of kidneys having anonalies (dystrophy, horseshoe
ki dney, etc.)or _state. after inflanmmation. 25Dynam c renal

sci nti graphy Eﬁ"@gﬁ?vggF?pﬁynanic renal scintigraphy investigates

R e S
question of rihesassesamendafl andl duretivarioen stedicentd dyBamic points of view.
The blood supply, function and excretion of each individual kidney are
assessed here. It is an established method for the recognition of parenchy-
mal scarring, in particular in children, and furthermore serves for the
15 assessment of regional and side-separated renal function.

A distinction is made between two forms of renal scintigraphy:

Static renal scintigraphy

In static renal scintigraphy, the functional kidney tissue is represented using
20 the radionuclide ®™Tc. The technetium here is bound in complex form to,

for example, 2,3-dimercaptosuccinic acid (DMSA). Static renal scintigraphy

is therefore principally suitable for the representation of kidneys having

anomalies (dystrophy, horseshoe kidney, etc.) or state after inflammation.

25 Dynamic renal scintigraphy
By contrast, dynamic renal scintigraphy investigates renal function. Thus,
the glomerular filtration rate, renal blood flow (RBF) and tubular secretion
can be investigated with the question of renal function and clearance
thereof.

30

Radiopharmaceuticals which are currently used are the following sub-
stances:
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99nilc- MAGricapiasnt Yl triglycine  99nmlc- DVMBAZ, 3- di mer Capt0spatd ghisfos
acid 99nTc- DTPAdi et hyl enetri am nepentaacetic acid 1231-0I Hnhi ppuran
(ortho-i odohi ppuric acid) Figure 3 shows*the chem cal structure of
MAG3, DMSA and DTPA. Renal function scintigraphy (= dynam c renal
scintigraphy) is enployed in the followi ng indications: for
clarificationgof simge- ate | .. n ki dney di seases,
such as, for exanpl e, Iﬁﬁg’?;y s?rg%g%%(t%éeﬁﬂg,q?%#%si s), renal tunours,
dyst rophi ¢ (i mcor P*¥qcyMISAc at ed, 3kdigieeyantosustisilaart i ¢ (nal f or med)

ki dneys for the j},]gg,vest_iggation of part-function in the case of double
ki dneys 15 f®r the Ici¥ERA gat i diathylengtiiamingpentaacetisacder s  f or
clarification of wesigorenal ref.lux namal y. of .the urinary tract)
i f renoyascul ar hyp'Zér) niais 3?!888@%‘2@’”%%53?%9??%3?@&a| function
before Fiving kidney donation 20for progress control of surgically
repai red vascul ar constrictions or obstructions for the assessnent

of transpl ant E@UE dridipavs the cheptigalainuchiragidéne3i PMSA ey DTPAr y

(ki dney traumm) is suspected in the case of sudden greatly
reduced urine excretion (anuria) in order 25to exclude a renal

enbol i sm or aReaelfuection seinfigreipdly/ (4 etyin@mic renal scintigraphy) is employed in

the following indications:

10 I : o
o . for clarification of side-separated renal function in kidney diseases,

‘ such as, for example, kidney stones (nephrolithiasis), renal tumours,
dystrophic (incorrectly located) kidneys or dysplastic (malformed) kid-
neys

. for the investigation of part-function in the case of double kidneys
15 e  for the investigation of urinary flow disorders
. for clarification of vesicorenal reflux (an anomaly of the urinary tract)
. if renovascular hypertonia is suspected
e fortesting renal function before living kidney donation
20 ° for progress control of surgically repaired vascular constrictions or
obstructions
& »  for the assessment of transplanted kidneys
. in emergency diagnosis if kidney injury (kidney frauma) is suspected
. in the case of sudden greatly reduced urine excretion (anuria) in order
25 to exclude a renal embolism or an acute urinary obstruction
) in order to determine total clearance
. in order to detect or exclude urine leakage

To date, renal function scintigraphy has generally been carried out by
30 means of SPECT, since the approved tracers MAG3 and DMSA can only
be labelled with the SPECT nuclide ®™Tc. Consequently, it has to date not



in order to determne total clearance in order to detect or
excl ude uri To date, renal function scintigraphy has
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t herapeutic treatnent of ki dney di seases would be greatly 1 nproved.
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gdrug targeting. It is proposed that s-polylysine be covalently bonded

to active co%%? | m of the approach described therein is an
increase int Crfﬁeeem%te”srﬁéeulmpmeythﬁdlavepeef medicaimgyie

i's neither aipgpthah fé\‘?ﬁm&%hécﬁﬁﬁ’lgx with polylysine or polyarginine. The complex
here consists of an organic salt, i.e. there is no covalent bond, but instead
15 an ionic bond, between polylysine/polyarginine and the medicament. Noth-
ing is disclosed regarding the possibility of the use of polylysine conjugates
in the drug targeting of the kidney.

Ing-Lung Shih et al., Bioresource Technology 97(2006) 1148-1159, disclose
20 the use of e-polylysine in drug targeting. It is proposed that e-polylysine be
covalently bonded to active compounds. The aim of the approach described
therein is an increase in the uptake rate in cells. Specificity for specific tis-

sue is neither aimed at nor achieved.

25 The object of the present invention was therefore to provide a carrier or car-

rier molecule for a therapeutic agent or diagnostic agent which has the
highest possible affinity and selectivity for the kidney.

Surprisingly, it has been found that conjugates of s-polylysine or g-poly-

30 . o . .
lysine derivatives with compounds carrying carboxyl groups have extremely

high selectivity for the kidney. This means that these conjugates are taken



25The object of the present invention was therefore to provide a
carrier or o ] nol ecul e for a therapeutic agent or (i I
agent whi chﬁﬁgzsol{/hoggsl'?i ghest possible affinity and sel ect |€¢ﬁ€%§%ﬂg}?g
kirdney. WD 2011/ 009539PCT/ EP2010/ 004198 Z-7 - up virtually
exclusively by the kidney tissue. These conjugates, coupled to signal
nol ecul es, such as, for exanple, radioi sotopes and/or active

conpounds, ca 3 I d.for. the diagnostic and/ or therapeuti

treat ment of p Rﬁﬁ%&e@é‘? Nﬁi)ébiﬁh%gﬁﬁ%yﬁ'\%%iﬂhes@n%lﬁgﬁt@ ’r(@l“&ﬁ%%t(%O
a conj ugate ceigpal AokrLis, |stiBRtasOs SRR NARASIHES aR@doP Bkie 85RUPS
and a |inear or branched oligoner which consists of peptidically

| i nked nononePCURH$ Caiike aRPIYedsoe thendiagpastia angior therapeuticitreatment of
than 50% (basgg, ganLie nunmber of mononmer units) of 10s-1ysine nonomer
units or conprises at |east 10 successive nonomer units which are

bui |l t uﬁ fromat |east 70% (based on the nunber of nononer units) of

s-1ysine m)noggr units. Preference is given to the use of conpounds
carrying carb 9Ip%?‘%fﬂﬂ@V@WQW‘?h@f?f@fl@efeg?tG%m piconjugate gempasinexdtileast

groups in the I JRSE : (Ve r r i
15greater t hagﬁg&%@h part i%EM&&%%%?@QH?%aé?@g@‘gfa?toﬁﬁgéﬁ%d%%%@&
preferred enmbatiahecnnsista of pepiidivhldy lifked mberomee uhits aag pIHicR IS @ithar bulle
conj ugat e addi ti.oilﬂe%lw corrgri es gt |east one active conpound,
preferably coVBIRHPYHYIERE thap Uy basest @ thainembst Pheenomesainits) of
ol i gonef0has _!;‘sl}qaé- ' - [ i -

particularly %rl ef'erlr:hgd e r@’ﬁﬁ%"%@%@g‘gﬁﬂ O(L:%Jr?tgfg’%?'ge g?ﬁripr%c%rnurﬂts
s- 251 ysi ne nowbidkrarerbuils upifronpat IdastiZa% alsedeih thelniehiis dfthésombn a
preferred enbodj nent, at |east one conpound carrying carboxyl groups

i s bonded vi aURite AdFriengroerroer umtss Hrotararcerisrdivert taietuss ofecorone

300r nore s-1ysi ggﬁg r I y . ir 1.N0._gr a
conmpound carr ?%ﬁg;t?scar @Icagﬂrugﬁgg'%&{?%dﬂ%é@% W%Ef’g{?na‘?fﬁﬁgtcﬂp%y' Vi a
a spacer. groups in the molar mass of the compound carrying carboxy! groups is

15 greater than 30%, particularly preferably greater than 40%.

In a preferred embodiment, in particular for therapeutic applications, the
conjugate additionally comprises at least one active compound, preferably
covalently bonded.

20
In a preferred embodiment, the oligomer has a chain length of 10 to 50
monomer units.

In a particularly preferred embodiment, the oligomer consists only of &-

25 : o ,
lysine monomer units, in particular only of e-lysine units.

In a preferred embodiment, at least one compound carrying carboxyl
groups is bonded via the amino group of an e-lysine monomer unit, i.e. one
or more ¢-lysine monomer units carry on their amino group a compound

30
carrying carboxyl groups which is conjugated directly or via a spacer.



WD 2011/ 009539PCT/ EP2010/ 004198 - 8 - I n an enbodi ment, which is
particul arl referred for diagnostic applications, the conpound
carrying ca%@}ymﬁﬁ?ﬁups is a conpl exi ng agent, parti cul aPCT/EP2010/004198
preferably DOTA (= 1,4,7,10-tetraazacycl.ggiodecane-N, -N, -N',
-N'"'-tetraacetic acid) or DTPA (diethylenetriam nepentaacetic acid).
5 The present invention also relates to a process for the preparation
of the conpounds according to the invention which conprises at |east
the fol | owi nglpRrBEEROdNEPE which is partigylagy préferied fof dagnosiigappiica-
according to t: i i i.ch.contains at 10lLeast one.reactive
group, b) con}lgggttﬁéﬁgﬁpod;%n\g{ﬁ@i%r%q(;ﬁ%'%é)ﬁy L GRUPF {5 AcompPiRdad agrpb RAE
carrying car btigylarlgpeefiesatilp DOTEA ¢ IDTEID-fet@Bz &6 R oddecBnaIN, -N', -N",
enbodi ment of the process according to the invention, if the conju-
15 gate conpr rNedetsaacaisiasd)my %H%’gt(silemtéef@@ﬁﬁwmpmmaﬁlecﬁdldi.step
b) is bbought into contact with netal salts in a further step c), so
that netal ions are conpl exed by the conpl exi ng agents. The
present i nvenTherpresehttinverdionyalseleibes tba Broeess BIahe preEAatbNof He

t he 20i nvention_as di canent, such as, in particular, a therapeutic
conposi tion OPO@HOPﬁgﬁégﬁ?fﬁé[lgcﬁorfﬁed'&%ﬁ@int‘@"@ﬁh compriggs abieastihe follow-
invention al spy k&S siepsa Medi cament or pharmaceutical conposition,
in particular a therapeutic or imge-enhancing conposition, at

251 east conpr &kiprgviaionofj angaligeneercarodirdigg tto thd@vientiemwihtsh cdiitgins at

present qpnventiqgn_glso relates to a kit for the preparation of a
edi canent or pﬂ%?%%fﬁa(fﬁ‘fe g6Mposi tion, in particular a therapeutic

or i mage- enhappidod| fRABAIF It Mhst Bhe g@)ﬁtﬁﬁa@fg&f\)ﬁéc{‘ﬁ%ﬁpgﬂ% Bgﬂ&@&car-

according to the 30invention. This j ugdt e can e feac
dependi ng on t hé@oxghyrotas to thmpligomereiammstep aji t h a suitable active
conpound for the preparation of a

In an embodiment of the process according to the invention, if the conju-
15 gate comprises a complexing agent, the compound obtained in step b) is
brought into contact with metal salts in a further step ¢), so that metal ions

are complexed by the complexing agents.

The present invention additionally relates to a conjugate according to the
20 invention as medicament, such as, in particular, a therapeutic composition

or an image-enhancing composition.

The present invention also relates to a medicament or pharmaceutical
composition, in particular a therapeutic or image-enhancing composition, at

25 least comprising a conjugate according to the invention.

The present invention also relates to a kit for the preparation of a medica-

ment or pharmaceutical composition, in particular a therapeutic or image-

enhancing composition, at least comprising a conjugate according to the
30 invention. This conjugate can then be reacted, depending on the applica-

tion, for example, with a suitable active compound for the preparation of a



WO 2011/ 009539PCT/ EP2010/ 004198 - 9 - therapeutic conposition or, if
a conplexin LS present, with nmetal ions which have_an
innge-enhangli(ﬁ%?géloa%%r t herapeutic action. The present i VeHEPIRVYHLS
relates to the use of the conjugate accoer®ling to 5the invention for

t he preparation of nacronol ecul e conjugates, where two or nore

conj ugates according to the inventi on are bound to a macronvol ecul e,
and a macronol.ecul e con f f)sed of at |east. two or Ee )
conj ugat es actBFaPHY 'CEB 83' ﬂ@@ﬁ’t‘ BSOMHIRANG AELRLS AT My WEB forid! togs
a macr onol eCUMichlﬁa@Qn%ﬁgé%hbﬂMﬁ tdrRfohers e‘%hlata%ﬁ 0 the use of

a conjugate according to the |nvent| n for targeting o the ki dney.
The targeting of the kidney here preferably serves for enriching

di ts f t I I t t
Cdney, 1o, JEREPReR YRRt el s %@%%?ﬁiéahﬁggﬁé‘w@maﬁ
to the Pemai neey inebntitiefdIaHY préptficn bf ARRYSMBIBRNE tb€, where two
representation of the conmpound according to the inven |on obtai ned in

Synt hesi s ExaffpM®re copigiairs accordinge thééventian age souindie acnacbmolec-

"lin-1oaded s;polyly u tails ar ven . in Use
Bcanpl o 1 Uk ahEREE S en CU Bk EhlegseB i stlarRlng obitere
DVBA and DTPAcoiRjagatasraccbraingys tenmvaption wieiH a@tddvefer@@rﬂo@@eaﬁeldﬁg
to Exanple 7. Substanc es which inprove the representation of the
target organ MACEIPPIACKHIRi agnostic net hods act as i mage- enhanci ng
conposi fpon or contrast nedi um or i nmage-enhancing, generally by
ihcreasing the contrast to the 30environnment or the signal of the

target organ The peésdritimvertionlzseralateanoeng use \3Pa conjugate according to
2011/ 009539PCT/ EP2010/ 004198
the invention Tor targeting of the kidney. The targeting of the kidney here
preferably serves for enriching medicaments for pharmaceutical or diag-
nostic applications in the kidney, i.e. generating increased uptake in the

15 kidney in relation to the remainder of the body.

Figure 1 shows a diagrammatic representation of the compound according
to the invention obtained in Synthesis Example 1.
20 Figure 2 shows the organ distribution of ""*In-loaded ¢-polylysine-DOTA.

Further details are given in Use Example 1.

Figure 3 shows the chemical structure of MAG3, DMSA and DTPA.

25 Figure 4 shows enalapril derivatives corresponding to Example 7.

Substances which improve the representation of the target organ in certain
diagnostic methods act as image-enhancing composition or contrast
medium or image-enhancing, generally by increasing the contrast to the

30 environment or the signal of the target organ in relation to the environment.



- .10 - A compound carrying carboxyl groups in accordance with the

present invention is a chem cal conpound which contains at | east one
car boxyl gr3@AVREEY) and at | east one group or functi onFF/ER20145004198

bending to the oligoner of the conjugateigccording to the invention.
The bonding to the 5oligomer can take place in any known manner which
results in coval ent bonding of the oligonmer and conpound carrying

car boxyl groups. Exanples of functional groups via which bonding can
take place ar & cquppoundsgarryiagcarheydyl gronwsdr asppilance withghe pregent

-al kyne, -NCS;,.xz .~ - VA . .- hyde, - xi de,
_COOH, - COOR, 'n\)\’ﬁ%ﬁ?%t ical gehioaund] d?@?@bg"éﬁ‘%gggﬁﬁy‘g%éeﬁa%?’%'
preferably angemip ¢E8OMDE) ane at Ragbode lgeay bofuEkHoRality EsHb@®ling ® the
exanpl e, N-hyd(. oxysucci ni m de, pentaf] uorophenyl or paranitrophenyl.

An over vi ew oP''QRYEET Bt Wenidaie acopring o WeupYeniten d hedanding terthe
oxaTpl €5 e, SRGAE! KAl AeTEHI AL knolth Sarho AR PO s 1ACBOSENE

Press, 1996, on pages e conpou carrying c
groups pr ef er hohgingafitiad nbgemer and compocat axyingearbpsyl grsaps Bamviles

conmpounds carryi ng,..car,boxyl groups ich are suitable i n accordance
Wi trrﬁ the i nveﬂﬁ%ﬁ“%’?@:gregﬁ g'@ %ﬁ'?ﬁ%@%@i ¢ALtakeiRiace At aeHg -OH,

mal ei ¢ aci d, ghHt(fdr xapgdid —cadiop] -Cf),a§lk§’me,t-ﬁlr ST NeECIgh (ng_qug aci d,
20mal oni ¢ acid, succinic acid, glutaric dcid, ‘adipic aci d, Subéric
aci d, azel ai c-cathenateetmdehydasirehoxide -CAQ s DO gvhera i metthis eddeyis

ids, | ei Ly f i id | oh ' boxyl i id and
e o LB e AT P b o B0

aci ds; tetrahyettoaditthabkdmp, M-hpdreQyARICIARTde perta R IOy el
and simlar alicyclic di bagi c ac?cc!is; y_t ri (I:ar bal’-p%ZSIWrc amyld,gr%,’éj
aconi tic aci dnitrophaayi Anavietviawdfposeibie covdleridypesof dayplimddstound, for

t tet b j d I et b | iLd .
cyol opent anet Sxr1bE: BEEIpro iR Pidinsar i hnerransens deprpmiac o
and simlar tEtgsabasgs,mFéges $8Da¢ 1861 ds, in particular aldaric

e,

aci ds, $ ch as, for exanp glucaric acid, galactaric acid; malic
acid, tartaric acid, citric acid and simlar hydroxy- 30fatty acids;

bensophenoser o1 AR bty BURIATY PR ST RE W e
aci d and si m¢aborylgratps. Hainyslas bxympounads darying@arboxy! groups which
2011/ 009539PCayeEsl?let%%Pe/ %Oélclc%%ance with the invention are: citric acid, succinic acid,
fumaric acid, maleic acid, glutaric acid, adipic acid, tartaric acid, oxalic acid,
20 malonic acid, succinic acid, glutaric acid, adipic acid, suberic acid, azelaic
acid, sebacic acid, the corresponding branched fatty acids, maleic acid,
fumaric acid, cyclohexanedicarboxylic acid and the corresponding position
isomers and similar aliphatic dibasic acids; tetrahydrophthalic acid, 5-nor-
bornene-2,3-dicarboxylic acid and similar alicyclic dibasic acids; tricarbal-
25 lylic acid, aconitic acid, trimesic acid and similar tribasic acids; adaman-
tanetetracarboxylic acid, butanetetracarboxylic acid, cyclopentanetetra-
carboxylic acid, tetrahydrofurantetracarboxylic acid and similar tetrabasic
acids; sugar acids, in particular aldaric acids, such as, for example, glucaric
acid, galactaric acid; malic acid, tartaric acid, citric acid and similar hydroxy-
30 fatty acids; trimellitic acid, pyromellitic acid, biphenyltetracarboxylic acid,
benzophenonetetracarboxylic acid, diphenylsulfonetetracarboxylic acid and

similar aromatic polycarboxylic acids.



-.1 1 - In accordance with the invention, the conpound carrying

car boxyl groups can al so be conpl exi ng agents which contain at | east
one car boxyWOAMUYISHr ef erably two or nore carboxyl groupRCT/ERA1%q04198
| east one group or functionality for bonging to the oligoner of the
conjugate according to the invention. 5 Exanples thereof are NOTA,
TETA, EDTA or preferably DOTA or DIPA. In this case, the conpounds
carrying carboxyl groups sinultaneously also fulfil the function of a
conpl exi ng agb’haCCQK/ﬁBﬁlBe with dhe inventian) theaatrapeurgeoarsying cadicaxyhgmsitips

| Bre d
hose whi oh_ c6Ht 2150 Te00PHIREEReds BFE SR RORE aft GRS doun,
conj ugation t ﬁréfél%bw i@ BBMmord tcamybg@mpfsoam at [baist bhe gﬁmpbfmbhafn-

achieved in the targeting of the kldne]y particularly h
car boxyl grouphtyder %@leaﬁ@b‘tﬁm@hgﬁnew e@@mmaw am&orgmﬂpsthﬁamnipna

o oups. P of ereanbie M s NOTR, LT BLRTRORARCGRI YOI BEDRER In

groups in whi t?hs'ch@e r:themh‘tpdnmdefcafrﬂ?mgc@drb@xw|gﬂgiz|@y§§nu[fanbbﬁsﬂvlﬁls?d ful-
mass i s great glr h(an 30% _ preferably greater t 0% For exanple
the nol ar the Tepsition of apamglexnd agert, whishy i prylicurblpdvariegReusfor

makeupaprog mol (4 x COON = 4 x 45 g/nmol). This
gi ves a proporfté:‘b(?)]g é%lr &?&% groups in the nolar mass of DOTA of
about 44% Citric acid has a nolar mass of 192 g/nol. The

/ol ) make up 135 g/ nol thereof. This gives

carbox rou 3 45

propgbtlgon @feéaﬁﬁ&mpgoz%ﬁ&%@wc;fﬁexmrawpﬁa&tf@ﬁem’meh E0BEIN ved
about 70% BPRINE ticularly
pr ef erredol n accor dgﬁggdwy?ﬂggﬁ&jﬁﬁér{t%w her e? ?L’ose whi ch
contain two or nore free car boxyl groups after COI’]] ugatl on to the
ol i goner and i orti. n of the you
nol ar mass |sftc5'ram2:f H?@%}E SPEF! P%ﬁb??h gy frb et%@? gog' t Q%@Kf
for exanpl e, B@Eﬁsc@gﬁf\ ﬂiééérﬁoﬁﬁ'g@'oupé"gthe gompoynd car :P%garboxyt

2011/ 00§?€SQPCT/ EP2010/004198 - 12 - ‘Aspacer, often SO ca
| i nker, "ef f ec@®OURSBE ER IBEgRIpIs@oiamof the rpalat mask of the cecploandiocar-

el (ol A e R
conpound. A sg@bekyMirblipgen@hrthl tie RRopartion i edcabokileyr6QpeaFtHeORolar
mass is greater than 30%, preferably greater than 40%.
For example, the molar mass of DOTA is 404 g/mol. The 4 carboxyl groups
20 thereof make up a proportion of 180 g/mol (4 x COOH = 4 x 45 g/mol). This
- gives a proportion of carboxyl groups in the melar mass of DOTA of about
44%.
Citric acid has a molar mass of 192 g/mol. The carboxyl groups (3 x 45
g/mol) make up 135 g/mol thereof. This gives a proportion of carboxyl

25 groups in the molar mass of citric acid of about 70%.

Compounds carrying carboxyl groups which are particularly preferred in

accordance with the invention are therefore those which contain two or

more free carboxyl groups after conjugation to the oligomer and in which
30 the proportion of the carboxyl groups in the molar mass is greater than
30%, preferably greater than 40%, such as, for example, DOTA, DTPA and

citric acid.



5between two noieties is not to take place only via a direct chem cal
bond, but instead a certain separation is to be generated between t
noi eti es. Eﬁﬁﬁ?}vqwﬁwspacer can provide the chem cal fundFﬁgH§$VWWéﬁg
whi ch are necessary in order to connect-fi#we parts of a nol ecul e which
woul d ot herwi se not react with one another. The conjugation of a
spacer to the oligoner, the 10conpound carryi ng carboxyl groups or an

active conpound preferably takes place via an am de or ester bond.
Spacers can bé,sm&er,@w@ callephrdnker &P%P%ﬂ%ﬁt %1@@%%%@8@ Wouch
as pol yethyle | Qr‘ﬁscl i [ =ea=al ti
chain struct u?éﬁ%ﬂéﬁ%‘ég‘é’% erg@eggégt ab ag’lé Fj.r(raaxlaﬁpi%’annot b@éﬁg}% ve%r
under physi ol agiardlngctortte timamdiooranclaa comippuhs warryngasertoxyd growps ghan

extent, or it _nmay be unstable, i.e...it can he cleaved, . | east .under
cor tai h physi BFO% SanPoaAIA Siaesr il densPall A FyBalEe i HhaeoiRecth
peptides, conpbeddvadfRicticdlis AbhRY takéﬁﬁéé&@ﬁik/'\ﬁé 83liredfcrHiR PR
to the oligoner directly or by neans of 'a spacer. Exanples of
functional grbubigsidad anedaindiepacatidndado hg generateddgivaece tao encietip,

-SH, -CH, -Ha for exanple -C ., -Br, - -alkyne. =NCS, - NCO
S, et alEaba A TREs Ba G dee chgisd BTG RaiE Weishare pep
R 25in this cgss ihoriécoeiotpleyt BvdpaRgenaMolREeiBaiAbh Worlt 8tenimeiot
i.e. a good |leaving group, such as, for exa

| e, )
N- hydr oxysucclaackindé, orseatethpl dhspygation %Ea apansario pnealjgoman the

exampl o/0Fn BR8N SR Bdarh PRl BudloCHLEh He SoraRBlg piermbly,
ress, 1996, takepagese Yidar amibor e€r BOAJ./ SSs9 Barl bBPRR EXABiAd Odi--

13 - For exanﬁl e, active conpounds can be bonded to the conjugate
according to PRNG AYERERRIONSI BOlEIEER(IoNes PoIKeinylens: alyealak 8H9es
then cl eaved bipidadotaifibr SEIGHD nEIRGId LOAN stk LR AIRL Bl may be
enzymatic or em cal cl eavage, and I Berates the active conpound.
Suitabl e for siabs,pel fieaanaf lbe ticaked sindenwphygdiolgitshtonditiohoxy tat engnd
di sul fi bonds, .in ich the former groups are hydrolysed

enzynat ?%al | yg%F"%ﬁYé L ?'@hgﬁﬁtet”ﬁé’ﬂ' e ea%%f@*élsak%t'{aa'bbﬁ qpved, at
di sul fide excpageg i ce of glutathione. An
exanpl e of a cl eavg%%rgéesrg%@gmlﬁgbgf%g%gﬁa@?ﬁg’opepti de which can be

cl eaved specifically with the aid of specific, endogenous or
exogenous enzynes. Thus, for exanple, the peptide sequence DEVD

(Asp-d u- Val i ; i i 4 5
Thus, for exangis SafpBaNE fROBEsTRARERRID AREEL BheruiatRaRECean
groups whi ch bs boaddddo theokysparcdireatly driiysmespe o€ aspheer.enoved from
the kidhey after a certain residence tine therein, or alternatively a
correspondi ng functionality (presence or absence of a certain enzyne)
of. t he ki dney &8s - i -
Sequences CPLNEERBEL SRc IR SR pe e Wifch Breamati o ke o

met al | opr ot eablél 1 HHAQH mblad (ferbraimmin+Ch-Ba -t)| edkats, eNESacHCO,s t he

formation of boxyl ate, .which can easily be cl terases.
Al ternativel y',aS@%él' "s"’l;i %r”Cﬁ'i%?né&'\t'ﬁ%ﬁhﬁaeﬁ@\f/’ax'ﬁﬁbﬁl’e@&gﬁr‘gécﬁée‘,"’FPB?r
exanpl e_a hydinap\easeds grffehsbly @ 15AbGO YD Fé'fé?a%%ﬁ 3BtIRREH Ao, ATgdost 2l
(see, f&P exanpl e, Haag-dR, Kral 7- F, gﬁzewgndt S Chen e Ipagé 118
(2006)) . leaving group, such as, for example, N-hydroxysuccinimide, pentafluoro-
phenyl or para-nitrophenyl. An overview of possible covalent types of cou-
pling is found, for example, in “Bioconjugate Techniques”’, Greg T. Herman-

son, Academic Press, 1996, on pages 137 to 165.

30



In accordance with the invention, am no acids are conpounds which
carry at |l east one am no group and at | east one carboxyl group.

Exanpl es ar ¥ WA UPRF3 prot ei nogeni ¢ ami no aci ds or non- prYTEENSGUH4E8
am no aci ds which occur in the organi smaqg-are prepared
synthetically. WD 2011/009539PCT/ EP2010/ 004198 - 14 - A peptide is a
compound which is formed fromthe |inking of two or nore am no aci ds.
The individual am no acids here are connected in a defined sequence
to form a chafRr eyaale. Active carmepeads Tae enbendesciodbeiconjigate desording
in the |arger (,0Ss: C ] .angt her, vi a am de. bonds.
5 In accor dan;[:d;ﬂ%t ﬁkgﬁ'@{ ?}ﬁvé;@? ?g%&géihggﬂq@”%ﬂﬁéeé iy theg claayhinvvo

i norgani ¢ or andencertain@ogditions clormeRapt: BPReaEy@btive ehe®iftal BRavage,
enpl oyed as resin or support in solid-phase synthesis. Furthernore,
surfaces of n80f dbgades Efmctaf@, CQFBPOléUégn%l"@,bbﬁ%ﬁ@SiFlW@O%ﬁ atecinkers

parti cubate ' ; f o] I { nor gani
nanoparti cl eg,v‘;hﬁ&edt %ﬁsﬁ%ﬁﬁgP@a@rﬂ%éQﬁF@%oﬁd&, éﬁ@@lcﬁetg%m@‘gerﬁouﬁs
sol i d phase i arabydiotisedenaytiatichly bnetesrhically antithattter dea eepatatdd bife
i nvention, ac ivewifo(gou ds or_active-conmpound nol ecules in

accor dance wi Ph HHTSEXHIRNGE [ iexagpig in regeacAtebtatBighech are
intended to be used as pharnmaceutically active constituents in the
preparation of medi caments or to become pharmaceutically active

constituents QQ disenhe otf%%lé‘é\%%% ehaost Jgfaléﬁeﬁj}g %idé%z&rﬁ@an.bfel .

Medi ci ngg Act 4 (19)). Active conpoun gene ause a speci
ghfect in an olegued specifinaljowitl éhe aiipafiape ciice endogendus drivexoigemens i on
s typically a ZO?euti cal |y, active nol ecul e or nedi cament

har M ,
such as, for EXarpfe, r??ﬁﬂﬁfo@xaéwﬂﬁr%@s%ﬁﬂt@? yasueaga i 0 ddar 1 lepfaine,
mycophenol at eABpf Rtdidavedi SAASHRIESIs RAIcA hmﬁiarsgls.%s fdrnaahigind

or triptolide, cytostatics, for exanple ble acti nofrycin,
m t onyci n, da@n@ctive ebmpodos or abtarnpourebcamying icarbaxyhgrdipsiwhich is

XAt on AGHELL s ST o RE TR ek bin SRS
si de, teni posieteainG¥sHERbE SeAREASR éﬁé]fé?ﬁéﬁ\!@!@ﬁgcloﬁ%gﬁ?@éiﬁgifw?ﬁieonality

chl orambuci |, estranustine, busul fan, chloranbucil,
treosul fan, cEFAERIGER’ absemgstal weceridingszyme) opthedddmey carealso be

SR C]e S botBFe AR e S B
docet axel , nmeohBENEFawhicipesmbe eXeed i) tatherethliobldteasaachlsimple

capeci t abi ne, c%t Qsi na{p%bi nosi de, gentitabine, tioguanine, _
pent ost 2 in, fPPedptepRiia@earahlespaseris the formatienms a carboxylate, which

hydroxy€ar bamgeea i 8R8ved b esterases.

{0

Alternatively, the spacer may contain an acid-labile structure, for example a

hydrazone, an imine, a carboxyhydrazone, an acetal or ketal (see, for

- example, Haag-R, Kratz-F, Angewandte Chemie page 1218 (2006)).
In accordance with the invention, amino acids are compounds which carry
at least one amino group and at least one carboxyl group. Examples are
natural, proteinogenic amino acids or non-proteinogenic amino acids which

20 occur in the organism or are prepared synthetically.



WO 2011/ 009539PCT/ EP2010/ 004198 - 15 - citidine, cytarabine,

nel ar abi ne, b, anagrelide, in particular the proteln ki nase

I nhi bitors, “@3@?}%@% % or exanple, imatinib, erlotinib, s Uy Y ERROK0/004 98
sorafeni b, dasatinib, lapatinib or nilotﬂﬂhb, I mrunot her apeuti c
agents, for exanple cetuxinmb, alentuzumab and bevaci zumab,

anti phl ogi stics, for 5exanp|e napr oxen, i buprofen, indonetacin,

redni sol one, ,pre sone drocortisone or ude ] t|b|ot|cs
!Dn particul ar %%Dqlﬁ &P & ?qmﬁgunéwj?ﬁhﬁ Ofged gh%pgmﬂlng of two or more
benzyl peni ci | kiilno gefdai q"hé'nhd]\n@[lalaémm&érlﬂjé Rerd Q% &ﬁ'}?{é%&ébsiﬁ H88ned
such as, for exanple, mcfre)furoxrgén cef cl)lt aLé:bm cefadroxi | or ce I XI'm
the f3-1act an&geuens oNA clralghusugllyf ram‘(‘rqnll é'hecaramola}rda:lnmapjﬁﬁes
sul bact am 100& gq@ﬁgea t@%p RE%? car bapenens, . such for exa
i m penem or nfa PTRHISH AL SHY eUe P Qe af‘BweéX%m bSiids.
azt reoném the tetracycl ines, such as, for exanple, tetracycl I ne,
chlortetracycline, oxytetra %cl I ne, doxycmcl I ne, m nocycline or
ti gecycline, {mhacsridadss Wéthé ¢ inentipesa selid phase iSfEm Oegmm)lneorganlc or
eryt hr omyci n dhe 15f.or exa
vanconyci n, eneioll'?}ly% B%BHEJ%%H%%%’(% ,8|t ﬁ%}alc@n ae;mglpé{gdqﬁr&sw r ©

virostatics, ‘sump@'xafmblej pleasy S)}ﬁtlfleaya*@@hé?hmtérsurﬁa%!é%'df'n@dul&mgs such
valganC|cIOV|r enciclovir, fanticlovir, brivudine, cidofovir,

foscarnet, i dB%uUPT BXREPE. MiceiEie Rlatesor l@rﬂiq:q{?ﬁ@emﬁ@ﬁ@d&@gcmaﬁ, for
parti cufi@r th?xag‘ggé BRI AL F%orﬁéﬁg nad?ﬁo Lﬁfcfeesxfﬂg%%lf%ar@sg lPhe ike, are

Captopril, ri'l,”ena aprl OST'RB pri

per i ndoprl l, qlaorragande;d asasoljgr phaset inandodxpicel wieh tmﬁe@mﬁn.l t he
sart ans, such as, for exanple, losartan, balsartan, irbesartan,
candesartan eprosartan, olnesartan or telm sartan, the renin

I nhibitors, swyche ”wl ,

such as, for exanﬁ%aﬁﬁggﬁgfg%kﬁep%%%ﬁéﬂﬁgo SO ntdtlgeqrba%bg%:%rl?ﬁﬁﬁ{nﬁ

at enol ol , bi swoEIUGES Incmqopllaﬂow witle froGehmandfiedicipbpiial ake sostarcdol |
uricosuri for, exam

| di | b | ol |
8?323231% or PR TP dhaPRn 10 B Uibthast PaatoCaaiy ptive coBetbsnisinde,
furosem de, tipe madﬁwnmﬂmécﬁeér%ntsocbﬁ%t%oﬁ?e r?éé‘r{ﬁuﬁ@all é&ﬁfeé&ir?

acid, etozoline, hydr ochl or ot hi azi de, benzt hi az or ot’hi azi
chl ort hal i dongituemiggransalin, thﬁmrenaranﬁlbe of mdad:menB (Geropariidéicines Act

d t hi d l t d
e, S0yl LS PO 8 o
spi ronol act oniem. m&&@ﬂ&%ﬁ%ﬁd&%@%@&ﬁ@ﬂwﬁon is typically a pharma-

20 ceutically active molecule or medicament, such as, for example, immuno-

suppressants, for example azathioprine, mycophenolate-mofetil, ciclo-

P
¥ »

sporin, tacrolimus, sirolimus, fingolimod or triptolide, cytostatics, for exam-

ple bleomyein, dactinomycin, mitomycin, daunorubicin, doxorubicin, epi-

rubicin, idarubicin, mitoxantron, doxofluridine, cisplatin, carboplatin, oxali-
25 platin, satraplatin, camptothecin, toptecan, irinotecan, amsacrine, etopo-
side, teniposide, cyclophosphamide, trofosfamide, melphalan, chlorambucil,
estramustine, busulfan, chlorambucil, chlormethine, treosulfan, carmustine,
lomustine, nimustine, procarbazine, streptozocine, dacarbazine, ifosfamide,
temozolomide, thiotepa, vinorelbine, vincristine, vinblastine, vindesine,
30 paclitaxel, docetaxel, methotrexate, pemetrexed, raltitrexed, fluorouracil,
capecitabine, cytosinarabinoside, gemcitabine, tioguanine, pentostatin,

mercaptopurine, fludarabine, caldribine, hydroxycarbamide, mitotane, aza-



-.16 - Further antitunour agents, for exanple agents which are
effective I NS roliferating cells, are in accordance with the

i nvention ?%e%ﬁdlilgﬂga“’i?t i ve conpounds. |llustrative anti tunbel/EBpLHew198
i ncl ude cytoki nes, such as, for exanple;1ibnterleukin-2 (IL-2), tunour
necrosis factor or the like, lectin inflamua- 5tion reaction
pronoters (selectins), such as, for exanple, L-selectin, E- selectin,
P-sel ectin or tt.ge I gﬁ and siml ar | ecul es. I n accordance with
the i nventi onCUGHE. GYaraPiae; pelaraing. karteromie, amaralids.Je pasisslthe

ol ecul es_canoheichRRSskE RRibIRAS] HAAIS, AECHANAR Sidalifi, EANRTE Ldifhio,
Equally, in particular in the case of nmacronol ecul es, "such as’ Tor
exanpl e, rel aspraseyib| dasgatingetlapatirilo wp olloihibpinemunethe fape udicoagsrets, for

roteins, it is_conversel ossible faor t or .nore referably 2, 3,
%5 67 oRa R S Wil et e RgVewumabi RUGRBIaseYes e
bonded 6o Oneei‘éﬂo@né&%&eﬁr‘iﬁu%ﬁﬂ@h,%Hb:%e'tdbir?{ﬁ?@ﬂnf%Blg‘ﬁ@?gtegnéan[ne,

ki dney-specific accumul ation of the active co poun
bondi ng of thbyd®spliganesravisiesdnidg, antibietidsyirepaitionlar dhe penicillins, such

| | l | t akes ..pl her.e. | d ith th
oent on. - nadyolb BRI vehab PERRiM SRS oSl heMhental s,
such as pr ot espsrind) $uchlas0farikahila) &furadrh] @éf@ﬁax(rﬁ?éef@d&{cmll\oﬁ_ceﬂxim,

nanoparti cl es%l i po- 20somes or other systens by neans o iC
acti ve conpout@spéasiamaseialibiest sdchoas tfor akampleactavunioapidusdbactam

be bonded. In ition tq,the _active-co und_nol ecul es, .or instead
6f: the acti vepg%%ﬁbﬂﬁ Wﬁh%&@f@emﬁwﬁﬁét [ FAPMAIRIMIRGRGM 88 f or
exanpl e, funchieoogéndrh ethedBbRELAAROSEE a8 fot %ﬁ&lﬂngﬁé @%fr@@ﬁénéqﬂ?’ I

u Y,

al so be bonded to the conjugate according to the invention.
f 1 uor i ne- cont HtiIACKglingsd sUeh aBnkor exantpde. itetcacysting; elodstracyoting omaitétrs-

vi a optional cer . |.atjon t he. correspondi l.ecul es
V2Pl RIS, B SHI AR Sl B A AT i
resonance tonsgstaa8yfor kgmble, BYTRRIMYIAIA, Yhalblyabpestidd 4950ioRes208F as,
whi ch haye a uniform resonance frequency, are particularly .

advant ageous &EEampie.oriePmMyan. o3 enedyses 2 o GEaale 8calichga-

micin, virostatics, for example aciclovir, valaciclovir, ganciclovir, valgan-
ciclovir, penciclovir, famciclovir, brivudine, cidofovir, foscarnet, idoxuridine
or tromantadine, antihypertensives, in particular the ACE inhibitors, such
as, for example, benazepril, captopril, cilazapril, enalapril, fosinopril, lisino-
20 pril, perindopril, quinapril, ramipril, trandolapril or zofenopril, the sartans,

such as, for example, losartan, balsartan, irbesartan, candesartan, epro-

o,
P

sartan, olmesartan or telmisartan, the renin inhibitors, such as, for exam-

ple, aliskiren, and the beta blockers, such as, for example, proproanolol,

pindolol, sotalol, bopindolol, atenolol, bisorpolol, celiprolol, esmolol, meto-
25 prolol, nebivolol, oxprenolol, carvedilol or labetalol, uricosurics, for exam-
ple probenecid or benzbromarone, or diuretics, for example acetazol-
amide, furosemide, torasemide, bumetanide, piretanide, azosemide, eta-
crynic acid, etozoline, hydrochlorothiazide, benzthiazide, chlorothiazide,
chlorthalidone, indapamide, mefruside, metolazone, clopamide, xipamide,
30 hydroflumethiazide, methyclothiazide, polythiazide, amiloride, triameterene,

spironolactone, canrenone, eplerenone or spironolactone.



to inmprove the 19F signal, a contrast agent which is usual in nuclear
spin tormgr&g%lw%blgj as, for exanple, gadobutrol (Magnewi §8dpsofi@taRR8
used. If the conjugate according to the invention conprises

conpl exi ng agents, it 5is particularly a#fantageous to integrate
gadol i ni um or manganese or ano- ther strongly paramagnetic netal ion
which is known to the person skilled in the art with the aid of a

conpl exi ng ag t.ed on_the conj di to t l.nventd on.
Sui tabl e compl BireGEd el abpfea R & pRte 2GERIMBeRe SHRclRp B hE!
Furthernore, grjlifdretnggeideién wbtedanoe Weth thelipratibn IkB®ise ftvedfom-
conpounds carrying carboxyl groups can be conjugated - also
optionally vi aogrp%%élﬂtsstra@xarwrﬂwgweam$ Wﬁ A6PKines. sunhors.dar exam-
guani di ne, digphi ey | ' P ' d] o _
am nophosphor fcé gﬁéﬁ c?g‘i'%?3/qﬁ%@@%&@é&a&e@cﬂg?%mkgﬁ?%‘ &nglra Hgﬂ?/l
and crofn et htion reatitioal romidtdrsv(aeleotissyretieh as ev ergmble, $csslects &
very specific act i.vi};i ef W th respect tq ions. Functionalities for

cel | - speci fi cSelgFtTsglecinon the like.gndesimitar Bolegiiehodi es, anti body
fragnents or aptaners, may al so be bonded to the conjugate

20accor di ng t ; ddriaveniviththe vePEies ComMd oflRe flentidhedd @fféiahs actiush
as IL-2, may al so be bonded. "Peptidically |inked" in accordance with
t he i nventi onCHBRAYNE RRleeiies RpP e bajsied pey ganiugaie apeerdinthia the inven-
nononer unitst-oﬁls is al so present in 25peptides or proteins between
two ami h® aci d% ‘as nononer units. This means that two nonomer units
ia"rg,e l'i nked in_such a way that an -NH group of the one nononer is
“i'nked to a - Egoalyy, dupagicutaidn theeaserohomeromaiseules) swski ag fhoaxamgle,

The part of NG et Rve-seibuar MHEEH GRS Re Bt Ryt Magh
2011/ 009539PClésBROISHsIIE 18Bwo or more, preferably 2, 3, 4, 5, 6, 7, 8, 9 or 10, con-

jugates according to the invention to be bonded to one active-compound

15 molecule in order to enable kidney-specific accumulation of the active com-
pound. Covalent bonding of the conjugates according to the invention to the
macromolecule typically also takes place here. In accordance with the
invention, macromolecules are taken to be not only large molecules, such
as proteins, but also any form of particles (for example nanoparticles), lipo-

20 somes or other systems by means of which active compounds can be

transported or to which active compounds can be bonded.

In addition to the active-compound molecules, or instead of the active-com-
pound molecules, other functionalities, such as, for example, functionalities

for diagnostic or imaging methods, may also be bonded to the conjugate

25
according to the invention.
Equally, fluorine-containing side chains can be incorporated as functionality
via optional spacers. The accumulation of the corresponding molecules in
30 the kidneys can thus be represented with the aid of "°F nuclear resonance

tomography. Highly symmetrically arranged fluorine atoms, which have a

uniform resonance frequency, are particularly advantageous here. in order



-.18 - The conj ugate of the present invention consists at |east of
two coval en parts - a conpound carrying carboxyl . gr n
an oli gorner‘E\)]O?/mlP9 ferred enbodi nent, the conjugate con%%g'é“%?@?ﬁwg
ok i goner, one or nDre conmpounds carrying16arboxyl groups and one or
nore active-conpound 5nolecules. In a particularly preferred

enbodi ment, the conj ugate according to the invention conprises a
plurality of le, 2 4 5 6,. .7, 8, .or 10, .

i dentical or B‘?W@J%ﬁ h%%%%ﬁﬂal ac‘%&’r"f@?hag%@r"lﬁtﬂﬁplis 5§ﬁ&ngﬁgag‘spm
plurality of, tdm@gnaph?rs@fﬁé@lfér eXample, @adébut@@l (K/Iag%ev%t@’ OtarlBe used.
identical or different active-conpound ol ecul es as been
found that the conjugates according to the invention accunul ate

particularly i ey if. aco ound _carryin .
car boxyl gr ouggﬁ‘%ggh@@gi ﬁ{;@&ﬁ@ﬁfgéﬁgf y OP&O °5F Cloﬁ'émﬁ% %@F”ts’ it
units. 25In amcmrﬂamaﬂy\aﬁhénﬁa@@oum@nﬁe@@te Qa@@lfﬁ?urﬂ@rﬁﬂa%@se‘@raﬁw
nol ecul ar struycture which is cagabl e of npl exi ng netal 1ons, i.

of forming a HerStionelyRaragmgse QWﬁtﬁhloﬂh@hlﬁbﬂ%ﬂ(mw@tr@o@@fﬁeﬂlshdﬁed in

agents are fr

ol oxi ng agi 2w e 6 3 niiethg oBkhb AR e P BORR Alcprsn
are EDTA, NOTm,g oEmA invention: Sakatlewerslexng dgePEdfererar®RAexample,
Parti cul ar @ encacd]_ls iven in accordance with the invention to
conpl exi ng ag HIA nd netal ions which can be detected in
SPECT, P&T, CT or MRT neasurenents. Preferred conpl exi ng agents are
zDOTA or DTPA or derivatives thereof. In accordance with the

f-nvention, coRpitesimmoreagempiexingagents wm'biedolrms betonghtodthe igheupref ebm-
i ons 25are al ready bonded aa% a[so nol ecul es t.0o which netal |ons can

be bonded, buPCUPE KHTYIBYGEEW L JENRSFAER: cojrggied \aEgiontigRa!wmiach
are suitable slﬁ‘acﬁa%OE%ﬂﬁ%sVMré%ﬁh&y‘gm{ﬁﬂhé%d&éag@ﬁff'ic@rﬂ t&’théd

conpl exi ng agents are, for exa
Eu3+, 30Dy3+, carhamalp3iydinxdioic atid-arideabdime; heinaptosphoric acid, (cyclic)

di d t t tt
crectron em «peyanmd TneleaRR fot Hlcionl 35k kot ehenpr keIt WiR yarious
exanpl e 51 Crmefals GavingtnGamed tasddver) Bedfic activities with respect to ions.

Functionalities for cell-specific targeting, such as, for example, antibodies,
antibody fragments or aptamers, may also be bonded to the conjugate
20 according to the invention. Fluorescent dyes or interleukins, such as IL-2,

may also be bonded.

PN
i 3

“Peptidically linked” in accordance with the invention means that an
-NH-CO- bond is present between two monomer units, as is also present in
25 peptides or proteins between two amino acids as monomer units. This
means that two monomer units are linked in such a way that an —NH group
of the one monomer is linked to a ~C=0 group of the other monomer. The
following bonding structure accordingly arises:
M-NH-CO-M-NH-CO-M-NH-CO-M, where M is the part of the monomer that

30 is not involved in the bonding.



WO 2011/ 009539PCT/ EP2010/ 004198 -19- 140 La, 175 yb, 153 sm 166 Ho,
88y, 90y, 149 - 1-1177 LU, 47 Sc, 142 Pr, 159 Gd, 212 Bi

72se, 97RU, W nh 09§¥gRh, 191nRh, 119Sb, 128Ba, 197Hg, 169%”*3@%93?{%04193
212pb, 64o0u, UU 188Re, 188Re, 198AU and-dB-199Ag. Exanpl es of
suitable nmetal ions and their respective use are: 111In for SPECT
68Ga for PET 99Y for therapy Gd, Eu, Mh for MRT tantalum tungsten

or ot her eIe ts havin h atom ¢ nunber for conputer tonography
I n accor dance \'f\lfatcf?”ﬂ&a gr‘i’g g'i?ﬁ‘eni Wyepienrensigsmtleass of hyp ,cgaalﬁatly he
part of the c h

peptidically Igpﬂgggtp%oﬁ%oanépeu mﬁ%?h&ﬁb%bg 9%%2{:‘?;?%3&0%8 %Srs o?
5 to 1000, pref@ea‘ed;erﬂbmdjnma,thamnjmkacbmppsaé enatibymkd, dree 5Omore
nononer units. In a Earticul ar | ﬁa ref erred enbodi nent, the oligoner

consists of sCRBIRAWISR G8MIMIGFRTRAEY!SEPWREANG ORR P! iRy Ay RSO MARUNS
particubarly piséauia8! v @?&Mﬁ@%ri}%r&@?re@ rﬂBBSﬁW?ént“tﬂbtc%n té %c@&r’?ﬁﬁ{eg

enbodi nents, however, the s-lysine nononer
repl aced by otché'te Wﬁb’mn C@I‘ﬂ‘ipflse&aqb'llmalllymft DeStl%a)damme Z, 3 y45|5n6 7.8,
nononer units modi fied b bnt roduct i on of

further 25f ungt 1’0 alq(?'ﬁ'é;? Oiﬁ"ﬁ‘e(}ﬁ@é"’”{ﬂ?@ gﬁl GeHPEXY! ghadpg Aad G
peptidical ly biutkigd of, i.e., for example, 2, 3, 4, 5, 6, 7, 8, 9, or 10, identical or different

active-compound molecules.
10

F

It has been found that the conjugates according to the invention accumulate
particularly specifically in the kidney if a compound carrying carboxyi
groups is covalently bonded to 10 to 80% of the monomer units.

15 In accordance with the invention, a complexing agent is any molecular
structure which is capable of complexing metal ions, i.e. of forming a metal-
chelate complex with the metal ions. Complexing agents are frequently also
known as chelating agents. Examples of complexing agents which are suit-
able in accordance with the invention are EDTA, NOTA, TETA, imino-

20 diacetic acid, DOTA or DTPA. Particular preference is given in accordance
with the invention to complexing agents which bind metal ions which can be
detected in SPECT, PET, CT or MRT measurements. Preferred complexing
agents are DOTA or DTPA or derivatives thereof. In accordance with the
invention, complexing agents are both molecules to which the metal ions

25 are already bonded and also molecules to which metal ions can be bonded,

but are not bonded at the present stage.

Metal ions which are suitable in accordance with the invention for bonding

to complexing agents are, for example, Fe**, Fe®, Cu®*, Cr**, Gd**, Eu®*,
30 Dy*, La**, Yb* and/or Mn®* or also the ions of radionuclides, such as

gamma emitters, positron emitters, Auger electron emitters, alpha emitters

and fluorescence emitters, for example *' Cr, ¥ Ga, %8 Ga, "' |n, 9" T¢,



menoner units may conprise a plurality of successive nononer units
whi ch are n - L nmononmer units if it conprises at |

successi ve %g)n%]rlrgy@?r??ts whi ch consi st of at |east 70%(b§<g§/gP%ogmg%}e9s
nunber of monomer units), preferably at-18ast 80% of s-lysine units.
This is the case, 30for exanple, if a chain of 10 to 20 nonomer units
(for exanple conprising amno acids) in which no s-lysine nononer

unit is presemo andrsubseguentibey. . fa Apl tn mnenefse Wi iss ~ pf
whi ch eight are L?-?I y?ﬁ}e mg)ﬁ‘g 281%09§%§PCT P20 167 00?1198 pcgo
- mer units aff BinGAspRSest'Raf, 'Strner®am, HORRAT tesh, 8830 C iRy 28t IRE
end of the oli ccgrdange W t.h t inventigh, the term
nononer uni t ?%BEE%FPEGE4&H g;@'g&ﬁﬁm?&gﬁ ﬁéucﬁﬂd&ﬁgé}“g-hat i's
peptidically linked to at |east one further part of the oligomner.
Term nal_ nononmer units here are generally only peptidically linked to
one furPher nbxamslesiaf suitditeovetal ions taditheit hesspisictivik es@fré:he ol i gomer
are peptidically lipked to two further nononmer units. Mnonmer units
whi ch are pepti dicall U‘floir%i?é:épTo three further nononers are | ocated
at 10 branchi ng poi g, ¢d,[bg-pe case of nonomer units in the mddl e of
the oligoner, the nononmer unit typically provides on the one hand the
-NH part of the speptivice tigagyand on the other hand the -CO part. In
accordance with the invention, an slysine nonomer unit is an s-1lysine
15unit, an or ni t*hi n&dukits Mrafor MREi ani nopropi onic acid unit or a

2, 4-di afPno- butyri ' nit. The s-1ysine mgnomer unit preferagl
Consi sts of an s'YI ygqrﬁ%lhﬁh:fltlr}gsfﬁléc){gﬁmr@%rpeﬂ AV 2 Righ,e n&'ﬁé‘é'm%g‘/"
I'nt ended to show tfmtco}ﬁpdtért@mﬁgrgpw nononer in a peptidically

| i nked ol igonmer and not the free amno acid. 20 An c-lysine unit has

the follow ng chem cal structure:

In accordance with the invention, the term oligomer is applied to the part of
the conjugate that consists of an oligomer which consists of peptidically

15 linked monomer units. The oligomer typically consists of 5 to 1000, prefera-
bly 8 to 100, particularly preferably 10 to 50, monomer units. In a particu-
farly preferred embodiment, the oligomer consists of e-polylysine which has
between 8 and 100 monomer units, particularly preferably between 10 and
50 monomer units.

20

In other embodiments, however, up to 50% of the e-lysine monomer units

:

may be replaced by other monomer units and/or up to 50% of the e-lysine
monomer units may be derivatised or modified by the introduction of further
95 functionalities. Likewise, the oligomer which consists of peptidically linked
monomer units may comprise a piurality of successive monomer units
which are not s-lysine monomer units if it comprises at least 10 successive
monomer units which consist of at least 70% (based on the number of
monomer units), preferably at least 80%, of e-lysine units. This is the case,
30 for example, if a chain of 10 to 20 monomer units (for example comprising
amino acids) in which no s-lysine monomer unit is present and subse-

quently, for example, ten monomer units, of which eight are s-lysine mono-



NH2 The s-lysine nononer units can be in the Dor L formin

t he ol i gone ing to the invention. WO
2011/ 00083980 EEIBTE) 004108 - 21 - Typi cal_ other nonomer UnlEEA#P¥HS
t he ol i gomer according to the invention-&@8r conprise besides the

c-lysine nonomer units are natural or synthetic amino acids, such as,
in particular, alanine, p-alanine, glycine, gl utam c acid, aspartic

acid or argini 5Furt er { al, npononer uni. oner un|t
havi ng a sgacgpe e @lrﬁ?és(;‘fogroﬁtﬂﬁra@mﬂﬁ- %@%Q‘Fgﬁfeo'@eﬁg

a 0 to C20 abkybeee, al kenyl ene or al kynyl ene gr oup, in which one or
nore non-adj acent nethyl ene groups nmay be replaced by -0-, S-,
-S(0)-, -502-, -s020-, -C(0)-, -C(0)0-, -CH-, -CHR -, -CR 2-,

oo b TBers Rl R REeD: v B Bl

R = C15 to Charidiyhe oﬁ@améptf@t@p&am&hmy,nnlk@aq@%t |édél Sﬁe‘?urther part of
subst I tuted p ny|, referably stands for |inear to Kyl
chai ns, |ineaf ecgqumercﬁ' m@%mﬁm@wltﬁrh&f@@é@@ﬁn?rﬂyeﬁ@y pap@dicaltyr

et hyl ene gl yc%kéd“t%' &% RAHR Ind V8L LURE MERIME L DS IIVRS midRld S BL dioT

ol i gopepti de chai ns
gomer are peptidically linked to two further monomer units. Monomer units

which are peptidically linked to three further monomers are located at

10 branching points. In the case of monomer units in the middle of the ofigo-

§= ) k!
F

mer, the monomer unit typically provides on the one hand the —NH part of
the peptidic bond and on the other hand the —CO part.

In accordance with the invention, an e-lysine monomer unit is an e-lysine

15 unit, an ornithine unit, a 2,3-diaminopropionic acid unit or a 2.4-diamino-
butyric acid unit. The e-lysine monomer unit preferably consists of an &-
lysine unit. The term unit here is in each case intended to show that it is a
unit or monomer in a peptidically linked oligomer and not the free amino
acid.
20 :
- An e-lysine unit has the following chemical structure:
Fl1 0
* /PN\N\)L)\
NH,
The e-lysine monomer units can be in the D or L form in the oligomer
30

according to the invention.



20 Further typical nononer units are those which contain

functional i) he |inking of spacers, active conpoun

conpl exi ng ggﬁﬁ?&&bg%btides, dyes, sol ubilisers, protectiﬂ%ﬁﬁF%ﬂﬁgyuﬁ
sblid phase or simlar conponents or to-23which conponents such as
active conmpounds, conpl exing agents, pep- tides, solubilisers,
protecting groups, a solid phase or dyes are already bonded directly
or via a spac . Monpner_units of. this type.preferably. have at | east
one of the foﬁ&BﬁIgﬁaﬁeﬂ O Urytsol lgh_tﬁﬁpﬂggmggpgcq@qgatpqu IRYEHIoN
exanple -d, , isar -NCSine NS me : AZi A9, ;

- car bonat e, SSilcggh%gg,@%ﬁ%%hgeé,\l%%w reg?%ﬁ%mﬁre%@éfﬁ I nortswféheélgse
i s preferabl yamihakogisnsoch ps dheraatidtulamzlanite \frahind, gicirfe, ghwtdmic

| eavi ng group, such as, for WD 2011/009539PCT/ EP2010/ 004198 - 22 -
exanpl e, N-hy8FGx #SBRACHAGH AkargydRear | uor ophenyl or para- ni t r ophenyl
or are Bi nkedFLanaphjpisy tsCAERNGIbREr ARThAvinG SRLAAET rufbih
or simlar conponent's via a functional group of this pe.

5Furt her nor e, of the fornganer according to the invention may conprise
s-lysine nononer units which are derivatised. These are nononer units
in which further functionalities (F1/F2) are correspondi ngly bonded
to the NH groupHag@/mn.the am no group. Fl and F2 here can be,

i ndependently of one another, an acetyl group or also active
conmpounds, conpl exi ng agents, 10peptides, dyes, solubilisers,

Brotect 199 o ek b o8l be SRORRLCO AR a RORREAS B A e i

gglro : \é?te Id s;atn i ?gpm@?ﬂmldgé ggﬁll&bﬁfébéﬂt%thbéngrg(?éhﬁ’és FlayBtfeiaded by-0-,
-S-, -§(0}-, -80;-, -80,0-, -C(0)-, -C(0)O-, -CHy-, -CHR’-, -CR’s-,
-CR'=CH-, -CH-CR'-, -CH=CH-, -CR'=CR’-, -CZC-, -N'R’;-, -P(O)R’O-,
-C(O)NR'-, -802NR'-, -OP(O)R'O-, -P(O)(NR’2)NR’-, -PR’,=N- or -P(O)R’-

15 where R’ = C4- to Cs-alkyl, Cs- to Cs-cycloalkyl, unsubstituted or substituted

phenyl.

SP preferably stands for linear C3 to C10-alkyl chains, linear C3-C10

chains having one or more alkylene groups, for ethylene glycol chains hav-

ing two to ten ethylene glycol units or for oligopeptide chains.
20

e
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Further typical monomer units are those which contain functionalities for the

linking of spacers, active compounds, complexing agents, peptides, dyes,

solubilisers, protecting groups, a solid phase or similar components or to
25 which components such as active compounds, complexing agents, pep-
tides, solubilisers, protecting groups, a solid phase or dyes are already
bonded directly or via a spacer. Monomer units of this type preferably have
at least one of the following functional groups -NH,, -SH, -OH, -Hal (for
example —Cl, -Br, -}, -alkyne, -NCS, -NCO, -S0,Cl|, -azide, -carbonate,
-aldehyde, -epoxide, -COOH, -COOR, where R in this case is preferably a

halogen or preferably an activator, i.e. a good leaving group, such as, for

30



I} It is evident to the person skilled in the art that the formnul ae
depi ct ed above depict nononer units in the mddle of the oligoner
chai n and t W&201EY¥5%al nononer units, dependi ng on whet RET/EPRSYORMES
| ocated at the CG or N-termnal end, in-gach case carry a COON or
COOR group instead of -CO or 25carry an NH2, NF1H, NF1R, NHR or NR2
group instead of -NH or -NF1-, where Ris typically H |inear or
branched Cl1-C6 al kyl, a spacer function for the bonding of active
conmpounds, coﬁﬁ?@i@?l%@"Q@‘éﬁ@txy?uWml%ﬁertﬂ@fwmémwl obipRraseiteophenyl, or

protecting gr 0] i Skl ar.components,... or gn _active
conpound, corr%régiri‘kr?gj t%géed%@?%%gﬁql% S B%P%g(m%%@?ﬁﬁge?e,mﬁ%& gﬁ?ﬁ‘ Rb
30group, a sosinilaplrasparensd vial efunctonaingotp kefied i rectly or via a
spacer. WD 2011/ 009539PCT/ EP2010/ 004198 -23 - Accordingly,
s-polylysine derivatives are oligoners according to the invention

whi ch i L - | i . uni t. b i .ead  in
Wi o aob o Ot FlitthbimoR HE bidtntet BRI ARE iryRrlign atcoBBlSS fivne
units, occur pgrmtodfer uhilehiigibh aird dagesitanTae%s bife Hlﬁﬁo%ﬁ@%'rﬁﬂs(%ﬁil 'tr%ﬁ

u

according to %he 5i nventign, sone of the nononmer units are bui

I ]y ; P,
for exanple, FEWrfemiongiief(RidF dsarerairespopgingd bendad tei the, NH group

> 3-di ani hailih N , S . d and/
comounds. of - £ ife &ttt Gfoyfe 1 AAERRBREAKE, BiteeRdeublod®c
surprising ef aecthet, et acetpl groapes aido sctiveotorhpysimes, 2BehpledRd Bh¥aisne
derivatiges w th.conpounds carrying carboxyl groups accunul ate
virtual l'y excP%Bti‘CfF’éi’ FYes ’i%‘éb'[k?‘?fﬁe@r,o’f?%mgé}(%ﬁ'ﬁea gpliccphass ecsimari nt o
e bl oodst di pgly, t.
conj ugat es. acoa AP nansPorFigR-RR7 R e £'sBak T A IRERRARE T R ®

15peuti ¢ met hindshithra ddvvatisetiémbas bekntifodiddaryith the §reRgsF SRi/BPHES
for the represe tatiggn%)f t he kidney and for kidney targeting. The

conpounds accSrafifige HElallent i on are preferably prepared starting
from c-pol ylysine by conjugating the correspondi ng conpounds carrying

15 =

4N

O

NHF2 I

20
It is evident to the person skilled in the art that the formulae depicted above

depict monomer units in the middle of the oligomer chain and that terminal

et

monomer units, depending on whether they are located at the C- or N-ter-
minal end, in each case carry a COOH or COOR group instead of —-CO- or
25 carry an NH;, NF1H, NF1R, NHR or NR; group instead of -NH- or —-NF1-,
where R is typically H, linear or branched C1-C6 alkyl, a spacer function for
the bonding of active compounds, complexing agents, peptides, dyes, solu-
bilisers, protecting groups, a solid phase or similar components, or an
active compound, complexing agent. peptide, dye, solubiliser, protecting

30 group, a solid phase or similar component bonded directly or via a spacer.



20car boxyl groups and preferably one or nore active-conpound
nol ecul es or further functionalities, optionally after correspondi ng
activati on. WO-20bV80P538i ne i s a honopol yner of the am no adiGI/ER20{300A8
s-Polylysine is produced by the bacteriupgStreptonyces al bulus in an
aerobi c process. 25This naturally produced a-polylysine conprises
approximately 30 L-lysine units. s-Polylysine is approved in Japan as
antim crobial preservative for foods. In contrast to a-polylysine,
s- pol yl ysi ne P\Scmfdin@y\zaymdyiys'aﬂel dertvativesiace byggmerseasesdinguy the/ipecof

i n accordance with the invention,

c- pol yl ysi ne an ed
30!0. Y yfS Ior e gpedb&ﬁ%wﬁ@”&%ﬂd@gaawfﬂﬁ HNifs; bubinsderd i which

genetic engi n8fﬁrer EQ SQhe Pﬁcﬁ%fﬁ%durwsmsn% a%a”or%)(aﬁﬂ)z ﬁgﬁﬁ@ﬁglugﬁhé&%sr' S

of s-polylysine is GArFi iA'a correspon

conventional aegor fewhldl, 20AddIQREDRER 13 é&fi@&ﬂ\%f’acco?cﬁn to the
synt hesgs, u5|ng correspondingly protected L-1ysine, so that the
pepti de bondi IyChERBSOMe SEthg monaAmes Lt aoe BHtiu, der exampledfoahathar

For the prepa r,d Q. the inventi

& pol yi yoi ne. RAMEACES tF L FATRE AT BR o A AR nroRBni A br G
exanpl e synt helahtiabbwtyfit agidcattl/sr POMYEOMpOEhdY oftHE ifbinadanat ur al
s-polylysine) or also a m xture of s-polylysine of various chain

| engt h, as obtai ned, for exarrpl e, nat urally from Streptonyces

ﬁLS’?’L;S |1, CEERHIERR tioh 2 Rh 8b i rebP st hatiodte pt o
der vat 522‘ her dr e Posare ?ﬁ@”%ﬂg’?ﬁ?‘éf%@?fh%i?ﬁ@ﬂm“g cafboxyl
s- pol yl ysi ne greupsaccussillate virtually exclusively in the kidney, for example after
injection into the bloodstream or after subcutaneous injection. Correspond-
ingly, the conjugates according to the invention are suitable for use in thera-
peutic methods for the treatment of the kidney, in imaging methods for the

15
representation of the kidney and for kidney targeting.

The compounds according to the invention are preferably prepared starting
from e-polylysine by conjugating the corresponding compounds carrying
carboxyl groups and preferably one or more active-compound molecules or

20
further functionalities, optionally after corresponding activation.

e-Polylysine is a homopolymer of the amino acid L-lysine. e-Polylysine is
produced by the bacterium Streptomyces albulus in an aerobic process.

25 This naturally produced e-polylysine comprises approximately 30 L-lysine
units. e-Polylysine is approved in Japan as antimicrobial preservative for
foods. In contrast to a-polylysine, s-polylysine is not enzymatically degraded
by proteases,

Any type of e-polylysine can be employed in accordance with the invention,

30 l.e., for example, e-polylysine produced naturally, produced by genetic
engineering or produced synthetically. The chemical synthesis of -poly-

lysine is carried out, in a corresponding manner to the conventional peptide



It has furthernore been found that not only conjugates of

s-polylysine, but 15al so conjugates of s-polylysine derivatives,
exhi bit~ ex®EP PEA0%urul ation in the kidney. Typical coRfUgAEYHE/004198

which are suitable in accordance with tlt#tinvention can al so be
represented by fornmula Il 20 A-(Lys)n-EIll in which n is a nunber
between 5 and 1000, 25A is one or nore charged or uncharged end
groups bonded directly or via a spacer or a dendritic functionality,
for exanpl e Hyathasn Usinaporespondingly protegied)lRlysine, ppdhgidhy peptide

T A 25 it Bxegip B B the et rpuS RN de haEN 20 o ed

directly or via a spacer or a dendritic func- tionality, such as, for
exanpl e, conpounds carryi ng carboxyl groups, active-conpound

mol ecul es, cdmpsitbeiprepargtion of thiyeenpowednaceasding taghe inventign, e-poly-
2011/ 0GP539PCT/ . EP2010/ 004198 - 25 - cal or differen m_no_aci ds i
bept | des, _pr OVHREEE REPIREAHET [SrERLeeh A GraNSY 4P aBPI HEEE
E s 5- one Q%6 & 9p8yRsind'6haisns catrdl Pty Rasstadbesitre

or via a
of e-polylysine of various chain length, as obtained, for example, naturally

from Streptomyces albufus. In accordance with the invention, both g-poly-
10 lysine having a certain chain length and also mixtures of g-polylysine of
Q various chain length or mixtures comprising various e-polylysine derivatives

therefore fall under the term g-polylysine and s-polylysine derivatives.

It has furthermore been found that not only conjugates of -polylysine, but
15 also conjugates of s-polylysine derivatives, exhibit excellent accumulation in

the kidney.

Typical conjugates which are suitable in accordance with the invention can
also be represented by formula lll

20
A-(Lys),-E ¥

in which
n is a number between 5 and 1000,

25 Alis

' - one or more charged or uncharged end groups bonded directly or via a

spacer or a dendritic functionality, for example hydrogen, -CN, -OR’, -NR',,
-P(O)R’2, -P(OYOR)z, -P(O)(NR’2)2, -C(O)R’, -C(O)OR’, -C(O)OH,
-C(O)NR’z, -SO2NR';, -C(O)Hal, SO,0H, -SO,Hal, -NO., -Hal or

30 - one or more groups bonded directly or via a spacer or a dendritic func-
tionality, such as, for example, compounds carrying carboxyl groups,

active-compound molecules, complexing agents, dyes, one or more identi-



spacer or a dendritic functionality, for exanple hydrogen, -CN, -OR
-NH2, NHR, -NR 2, -P(0)R 2, -P(0)(OR1)2, -F1(0)(NR12)2, -C(0)R
SC(0)OR , VQayiambIs3e( 0) NRL2, - SO2NR 2, -C(0)Hal, 8020H, P-CB*&Q’{Z@IO},OO‘“%
-NC2, -Hal or one or nore groups bondedslirectly or via a spacer or
a dendritic functio- 10Onality, such as, for exanple, conpounds
carrying carboxyl groups, active- conpound nol ecul es, conpl exi ng
agents, dyes, one or nore identical or different am . no acids,

pepti des, ~pr dphdiffeseniaminosaaids, RarbdestRREIgs.cinhedibiers, riotedinghase,
15Lys is, |ngﬁ?§8€|§g%g§§iﬁiﬁh%g anot her, an s-lysine nonomer unit

correspondin tiron already given 20- a nononer unit
conformng to formula | or Il a group conformng to fornula IV
(NH-MCO IV where Mcan denote, independently of one another, 25-,

-0-, -S-, -8('—’5)3—, -802-, -8020-, -C(0)-, -C(0)0-, -CH2-, -CHR -,
-CR 2-,5-CH CRsa ~F - R s - : ;
JSCenR - op(B 0TI BB e 2T iprosd g g b Mgl ¥ via o
strai ght - chaispager br arttdrddtialﬂln)dtio;iadwgn@)rbxampit@ hﬁdﬂigen&cgp-om -NH>,
strai ght - chain or R{Rancg?g I%l k%rzes Yi nlg (g) ﬁ&? a&%rﬁ:{,an o)re)eR,or
nmore doubl e H%H%s , -P(O)R’z, -P(O)(OR),, -F(O)}NR'2)2, - , “-C{O)OR’,
-C(O)OH, -C(O)NR’;, -SO2NR’;, -C(O)Hal, SO,0H, -S0,Hal, -NO,, -Hal or

- one or more groups bonded directly or via a spacer or a dendritic functio-

10 nality, such as, for example, compounds carrying carboxyl groups, active-
compound molecules, complexing agents, dyes, one or more identical or
different amino acids, peptides, proteins, solubilisers, protecting groups or a
solid phase,
15 Lys is, independently of one another,
- an e-lysine monomer unit corresponding to the definition already given
20 - a monomer unit conforming to formula | or il
'S - a group conforming to formula IV

(NH-M-CQO) IV
where M can denote, independently of one another,

25 . .0- -S-, -8(0)-, -80y-, -50,0-, -C(O)-, -C(0)O-, -CHy-, -CHR'-, -CR’»-,
-CR'=CH-, -CH-CR’-, -CH=CH-, -CR'=CR’-, -C=C-, -N'R’s-, -P(O)R'O-,
-C(OINR’-, -8O2NR'-, -OP(O)R'O-, -P(O)(NR’2)NR’-, -PR'2=N- or -P(O)R’-
or
- straight-chain or branched alkyl having 1 to 20 C atoms,

30 - straight-chain or branched alkenyl having 2-20 C atoms and one or more

double bonds,



WO 2011/ 009539PCT/ EP2010/ 004198 - 26 - - straight-chain or branched

al kynyl having 2-20 C atons and one or nore triple bonds, saturat ed8
partially ofORM%*Fhsaturated cycl oal kyl having 3-7 C atGHEP2HM0LH?

may be substituted by al kyl groups havi+2 1-6 C atons, 5where one or
nore non-adj acent nethyl ene groups nmay be replaced by -0- or -S- and
adj acent net hyl ene groups may be replaced by al kenyl or al kynyl

gr oups, where qne or nore net h){l ene g&roups may be repl aced,

i ndependent | y $faighfotain b ofichegyalkygyl hayng2-gp ¢y atondiggnd onegysnore
-C(0) -, -C(O)C@-}eb%’ CHR -, -CR2-, -CR=CH, -CHCR -, -CHCH,
“CR =CR -, -cEB°°NB'2-,  P(O)R1O-, -C(O)NR -, -SO2NR -, -OP(0)RLO-,
- P(0) (NR 2) NR saturaed Jsddtiaityr orlfbidip dneairaiedrnycoatist hgliags-grafmsns,

oren o MR e TR S R e TR o o
to C7-cycl oal jpbre MISHPHONE Hbﬁﬁo@%ce’?ﬂcgﬁétbgﬂéhé%rBDﬁ%ﬁﬁ@r&@aé@ﬂ by

| i near or branched Cl- to C8-a Cr-tyc
unsubst i t ut ed-Or osthsand adjiedeptraatiylene groups Gy bORSplacdtHRy aldRly) or

-NR 2, -P(O)R 2, -P(O)(OR)2, -P(O)(NR 2)2, -C(0O)R, -C(O0)OR,

- C(0) OH, -qoﬁ'%ﬁﬁ?‘glé%mmz, _C(0)Hal , SCROH, 25-SO02Hal, -NO2, - Hal
and Hal = -F, -d, -Br or -1, where conpounds carrying carboxyl
groups, active conpounds, conplex- 30 ing agents, peptides,

sol ubi | i ser s, wherst @ta Phgoge o1giByleae govuRE pleyses regjasedoindsipendeantly of

conmponeqd s nded, directl rya a er 0 unct i onal

groups whi cﬁ’?%%&%&ﬁ?ye (gbr' 'OF# art%&%"(ﬁtﬁﬁxa & '%Ji-({,b)ﬁHZ", Hz-,

-CHR'-, -CR’z-, -CR'=CH-, -CH-CR’-, -CH=CH-, -CR'=CR’-, -C=C-, -N'R’z-,
-P(O)R'O-, -C{(O)NR’-, -SO;NR’-, -OP(0O)R’O-, -P(O}NR’2)NR’-, -PR’>=N- or
-P(O)R’-

15 and one or more methylene groups present in M may be mono- or disub-

stituted, independently of one another, by R”, where

R'is linear or branched C- to Cg-alkyl, C3- to Cs-cycloalkyl, unsubstituted
or substituted phenyl and ‘
20
R" is linear or branched C+- to Cg-alkyl, Cs- to C;-cycloalkyl, unsubstituted
or substituted phenyl
or -CN, -OR’, -NH, NHR’, -NR’;, -P(O)R’;, -P(O)(OR")2, -P{O)}{NR'3)s,
-C(O)R’, -C(O)OR’, -C(O)OH, -C(O)NR’;, -SO,NR’;, -C(O)Hal, SO,0H,
25 _SO;Hal, -NO,, -Hal and

Hal = -F, -Cl, -Br or -I,

where compounds carrying carboxyl groups, active compounds, complex-
30 ing agents, peptides, solubilisers, protecting groups, a solid phase, dyes or
similar components may be bonded, directly or via a spacer, to all functio-

nal groups which are suitable for conjugation (for example NH, NH,,



WD 2011/ 009539PCT/ EP2010/ 004198 - 27 - COOH, OH, -SH, -Hal (for
exanple -d, -Br, -I -al kyne, -azide, -aldehyde) of the nonone

units Lys, WRABHOAMEHt |y of one another, with the provi sd’CtTFF&ZO]tOWQ“%
conpound according to the invention coni;al ns at | east one conpound
carrying carboxyl groups and either nore than 50% of 5the nononer
units (based on the nunber of nononer units) are c-|ysine nononer
units or at |east 70% (based on the nunber of nmononer units) of at

| east 10 succe@8h.Ohoriditertaliar example —-sBiehoalsyire, -aaides-aldehyde)

1,8 BreLers e RSl BICS SRS g, e, Lvem o

conmponent s boritle thedbroetdd U’la@fha/d;@mposmaediordl’ngatodﬁadm\retnt@n contains at
functionality, such as compounds, carrél n}g car boxy groups active
OX

conmpounds, cdﬁﬁ?@@%@%&&@%@ caﬁél@ﬂ.% SIRWRY a@%e herﬁmaf%mar»@)% of

0 04p5.52 S0L L SRRl Rt ien R, th AR R LRl sy

di rect I y Or ViadnamePaeRs opht @a@erﬂd% @barsealmacﬂqeqwméryof m&hdmar units) of
preferred enbodinment, Eis -H -CH3, -CH2CH3 or or one or nore

conponent s bodeastdid eusdepsive ropaomes paite ares-lysinfemdnomer units.
functionality, such as conmpounds carryi ng carboxyl groups, active
com 25pounds, conpl exi ng agents, peptides, solubilisers, protecting

groups, a soljnth phAeRe@eniBREment of the compound according to the invention, A is

. 10 _¢(0)0R', -C(0)OH, -C(O)NR', or -C(O)Hal or
o one or more components bonded directly or via a spacer or a dendritic
functionality, such as compounds carrying carboxyl groups, active com-
pounds, complexing agents, peptides, solubilisers, protecting groups, a
solid phase or dyes.
15
A'is particularly preferably - OH, - OCHs, - OCH,CHj;
or one or more active-compound molecules bonded directly or via a spacer
or a dendritic functionality.
20 In a preferred embodiment, E is
i -H, -CHs, -CH,CHgz or
or
one or more components bonded directly or via a spacer or a dendritic
functionality, such as compounds carrying carboxyl groups, active com-
25 pounds, complexing agents, peptides, solubilisers, protecting groups, a
solid phase or dyes.
E is particularly preferably
” one or more active-compound molecules bonded directly or via a spacer or

a dendritic functionality.



WD 2011/ 009539PCT/ EP2010/ 004198 - 28 - If the conpound according to

t he invention contains one or nore groups Lys which contain an N -12
or COOH gr 3 2#H{NPHer nononer units may be bonded via tH&EHEA2E10404198
peptidic bond, and singly or nultiply brzZhched conpounds arise. The
conpounds according to the invention are preferably un- 5branched. n
is preferably a nunber between 8 and 100, particularly preferably

bet ween 10 and 50. 10The conjugates according to the invention
preferably cdﬁﬂhe@mmur&naww%mg tsuthe ivealian £opitainalaneyobmore groups

conmpounds cary a | .gn n rectl [
Vi e spacer £ PRITEETBEK o NIHES L COR SRR, R nar MR Bt Bibe ¥o8Y be
ol i gonmer and/iesnderi fiartbenoviala geptidic Gonkdhend eIy or wiltisly\Uraabhéd com-
sui tabl e for conj ugatlon for exanpl e NH, -NH2 COOH, -OH, -SH,

15-Hal (for eR@Misieansg. Thegsompeyn sa¢wﬁ@g tOéEEdIéVenfiélﬂc%ﬁ)ﬁd@‘jefaHﬂM Ui~
preferrgd enb&gbgﬁgg, the bondi ng of the conpounds carrying car-
boxyl groups takes place via am no groups of the nononer units, for
exanple the free am no group of s-lysine. 20 The conjugate according

to the inventi on shou r ef erab contain at |east one canpound
carrying car b%i?ypr%? bg’ gﬁ&f‘nbﬁ@b Rfe P A 120, paaliqularly arrqf@rably

preferably be(t)é(r@;e%n?,‘ ,q?]gocorrpounds carrying carboxyl groups per 10
nmononer units. Equal owever is al so possible for one conpound

car- 25rying carboxyl groups to be bonded to nore than 9 of 10
monomerqgini t s.or to al nits, timum nunber. o
if'orrpound(g car FOF R L Bptasgrocanba e ﬂb%WVfa?%E AR o PHsBERbeT YN
he type of tées GRITRHBSD GaIIMIIR% S §|%0&PF%IB¥JE vgegée
mononmer units. The above- nen- tloned pre erre nuhber o oun
carrying car bestybe §oodpd d;ﬂentiseonwampaccmto tla@pm;boxyh apdrarissninartermi
ol i goners mhl ent i sin nomer_unit.
The di strlbutlgo]r?%g?()ﬁﬁgoi'g 8&&89}065%{9‘ ﬁ@nalg%up of the monomer Units
which is suitable for conjugation (for example NH, -NH,, -COOH, -OH, -SH,
15 -Hal (for example —Cl, -Br, -I), -alkyne, -azide, -aldehyde).

In a preferred embodiment, the bonding of the compounds carrying car-
boxy! groups takes place via amino groups of the monomer units, for
example the free amino group of s-lysine.
20
£ The conjugate according to the invention should preferably contain at least
one compound carrying carboxyl groups per 10 monomer units, particularly
preferably between 3 and 6 compounds carrying carboxyl groups per 10
monomer units. Equally, however, it is also possible for one compound car-
25 rying carboxyl groups to be bonded to more than 9 of 10 monomer units or
to all monomer units. The optimum number of compounds carrying carboxyl
groups per 10 monomer units depends on the type of the compound carry-
ing carboxy! groups and the type of the monomer units. The above-men-
tioned preferred number of compounds carrying carboxyl groups per
30 monomer unit apply, in particular, to oligomers which are built up entirely

from e-lysine monomer units. The distribution of the compounds carrying



WO 2011/ 009539PCT/ EP2010/ 004198 - 29 - carboxyl groups in the

conj ugat e rdin o the invention can be random nmeaning that, for
exanpl e, tﬁgé‘ﬁﬂ 14f nomer units contain -NH2, followed B Pﬁ@#&%‘r"s
unit with a conpound carryi ng carboxyl gEQ)ups, t hen agai n one
containing -NH2, then two tinmes a nononer unit which carries a com
5pound carryi ng carboxyl gr oups then again tw ce one contai ni ng

-NH2, etc. EquaL t he di s ri butl o of the co exi ng, agent %é he
comound. accarPAE SO RoRSARRTearGes Bolie: s Bion sk oe Fe
that, for examghgin sh S8 p;@a@%t nbrﬁ@%rﬁts%ﬁ&%”ﬂt%afor]%bv@a

car boxyl groups 10 nded thereto. The or er| ng may also ta l'ace in
such a way tmaanmnmnaou&ltwﬁhﬁ eorapoun@cenulngfcarh@(wgmup;amen again

according to the hvent i haye conj ugat ed conpound, carryi.n

car boxy! ot ot ST A7 e AWElinss ' HoNASRE T EwhlsT GaTies pgom-
NH2f unc®i ons. pound carryiR§@afsuRyP sC HerVAdHIn SRICBONE cEHtaimiy MNI9,, et
preferably raﬁ?]don1y (?I/S?I’I blSutgG&?n the cge%?uggt es a%cord?%]g to teh%

i nvention. The conjugates according to the invention can be prepar ed,

in particular valr i . e kno to_the person ski in
the art in t neaddus g SKTREREIRS rRPBang abSieff iR S bbbt epgre
from s-eol yl iagne théignentisy Mdyeilse bef ordared iﬁls@hp@myw&amor@x leor m
or various chain length is typically reacted with the correspondi ng

conpounds car®3AMmEFERIBRYPTEF DS eonapHonH carrwngmagb@ndgrcmms

o [ benadd efBD PHESRERY R hiCo BN PERIPS wBIREER o e

éaCtl vated. This can e carri e

‘of nore of t hebnorar ioxy lat ghe epsl dﬁthefcbnﬁrgtatellcddwmlgltbttﬁeﬁrﬁwmahlhéﬁe
ester or acid chloride. This is foll owed the reaction with

s- pol yl ysi ne, aﬁﬁ@f-‘éaﬁ%c%ﬂ?%%ﬁﬁwnﬁﬁé‘f@%Bgﬁttpéké-@ﬂﬁltﬁ%ée@ﬁ'ﬂdﬁéOf
free am no grtﬂéﬁﬁon% &%ﬁtb\'ﬁ#é(e NfI-Prfu ARl e, one or nore carboxyl
poun

groups of the com carrying “car oxyl groups can be activated

using a couplTh@comagenﬁs caugingasaridocy grakexgleqaeterdbiymaddomty HATID-

and reagted w
of3 teg in t(]"le conjugates according to the invention.

The conjugates according to the invention can be prepared, in particular, by
various processes known to the person skilled in the art in the area of pep-
tide synthesis.

20

1. Synthesis starting from e-polylysine

Here, synthetic or natural e-polylysine of uniform or various chain length is

typically reacted with the corresponding compounds carrying carboxy!

groups in solution. To this end, for example, firstly the compounds carrying
25 carboxyl groups can be activated. This can be carried out, for example, by
activation of one or more of their carboxyl groups by converting them into
the active ester or acid chloride. This is followed by the reaction with e-poly-
lysine, where the conjugation preferably takes place at the free amino
groups. Alternatively, for example, one or more carboxyl groups of the com-
30 pound carrying carboxyl groups can be activated using a coupling reagent,

such as dicyclohexylcarbodiimide or HATU, and reacted with the s-



WO 2011/ 009539PCT/ EP2010/ 004198 - 30 - polylysine, where the
conjugation_preferably takes place at the free am no groups. Reaction
condi tions ‘P’g’rzg}lé(y%}?ons of this type are known to the pe[;r)%ﬁpzé’wqoﬁbg&
in the art. Suitable solvents are, for e%@nple, water, acetonitrile,
DMSO, DWVF, di oxane, THE, nethanol or m xtures of two or nore of the
5said solvents. 2. Solid-phase synthesis |In particular if the
conjugate is to conprise one or nore nongner units which do _not
consi st of o- PYIRERWIGES Sie eRkpeion Pralerabbaiaes @lacs gingdee amino
10mononer uni §$n3. RebkGisPR - L Sridar | .
conj u- gates gcggrdﬁng to tﬁiﬁﬁ%ﬁﬁ?é?\&%@ %ftethgc}g%%ta gégg%@ﬂ t@frt]ﬁ]éSBSr
sol i d- phase sgon bkiled in thecant.rSwthbbesolivents arer forspantilegyvatennecetdoitrde,
conventi onal id nt hesi s r _exanpl e Froc peptide synt hesjs or
oc pept | do sHRRQSPVP dgiiahe. Thiro il ATRLE B BB RY 40 P SNE S it
to the personsglidohegitd N 15the art. Suitable textbooks for peptide
synthesis are Solid-Phase Peptide Synthesis: 289 (Methods in

Enzynol ogy) by Sidney P. Colow ck (author), Gegg B. Fields
(publisher), ]' Si publ i sher) Academ c Press Inc (Novenber
1997) or Fnoc™ Bde Synthesis: A Practical Approach
20by W Chan [epdrtietihr if e Sonjadatt kRERohsiRE) ondst @ordmofidntd units
(publisher) "Oxford Univ Pr (2 March 2000). The nononers enployed in
each case ar ewBighein pat ¢ansistioh edysine ar wdjch bensistrofalarigatiszd edysine
conjugai@ corresponding to tpf resent invention is forne Dependi ng
on the type o[?joﬁﬁwgtﬁn?ls'?n‘fﬂgaé?ﬁyﬂ@&?@ fg’é eogreggrqtp@dodf&h@ 98thg a
derivati sed ngatesRiccURiitig & fHRORINE Rlaybd BMRIRAgebls TWY &lid-Sh
firstly protected at _theg_si te i ntended 1yor_ t he degr%tfluat [ sat}&g]n.évaseen

t he synt hesi ss\gtthesis incargedeutinsacomsisecedingmeafinerdb adeonventiveak pem

with the co v oxvl gro , .active ¢ oun etc.,
can then be et PRUFEHE M uERRIR Fer hSRE pRiesiS oF BREERNSe sihfi:
cl eavi ng- of f dispBdliigprrRlel YneRee dfMhEaypé aRNKknSWN t0e person skilled in
2011/ 008539PCT/ EP2010/ 004198 ] )

the art. Suitable textbooks for peptide synthesis are Solid-Phase Peptide
Synthesis: 289 (Methods in Enzymology)
by Sidney P. Colowick (author), Gregg B. Fields (publisher), Melvin I.
Simon (publisher) Academic Press Inc (November 1997) or
Fmoc Solid Phase Peptide Synthesis: A Practical Approach
by W. Chan (author), W. C. Chan (publisher), Peter D. White (publisher)

. "Oxford Univ Pr (2 March 2000). The monomers employed in each case are

20

selected here in such a way that an oligomer or conjugate corresponding to

the present invention is formed. Depending on the type of monomer unit,

the synthesis can be carried out using a derivatised monomer unit directly
25 or a monomer unit which is firstly protected at the site intended for the deri-
vatisation. When the synthesis of the oligomer is complete, the final deriva-
tisation with the compounds carrying carboxy! groups, active compounds,
ete., can then be carried out either on the solid phase or after cleaving-off
from the solid phase in solution.
30

The bonding of the compounds carrying carboxyl groups in this case pref-

erably takes place to the finished oligomer, i.e. either still on the solid phase



--31 - when the solid-phase synthesis of the oligonmer is conplete or
after the Ia%ter has been cleaved off in solution. If the compound
carrying cay &QV#M&?8ups or an active conpound or si mi | arf CORFEHAIE L3
(the process is described bel ow by way 081exanple for a conpl exi ng
agent) is to be bonded, for exanple, to the N-term nal end of the
oligonmer, the oligoners are typically generated with an

am no-term nal protecti] roup, . such as, for exanple, Fnoc._ I|f the
conpl exi ng ag@ﬁgnggeéﬁhggpgs%FYW§?éﬁdﬁ€W%o QHULE | pr§tgOF gfter the lat-
cl eavi ng of f I hesis resin and for
deprotecting %ﬁ@agﬁﬁgmgﬁg?%%fgqkﬂggﬁﬁgﬁban be cleaved off fromthe N
termnal of the conplete resin-bound pol ypeptide, enabling the

conpl exi ng agent to be bonded to the free NNterminal am ne. In such
cases, the conplexing agent is typically activated by processes which
are gengrally,known in aae art forpgéﬁducing an active ester or

active car bonht? GPHRBUNAICEAYING Q&' ARURSPT 81 ARTIYR CRMPRHNE T imilar
carbamat e bo i ) i i _
possi bl e to s BORARPIICINGRLSTIE decabeHbeih bidyay oF QAR ThER somy
m ni mi se si deplexingtagant) indo de prateidd ferexamnplaniodhadN-tpromips! aralyofiee

bl ocked usi ng_conventi onal protectin roups, ,spch, as, for exanpl e,
car bobenzy! ox?tl_'g&na?fpih? e%ﬂ el qrp_tg&%:ﬂwg?erﬁﬁcfwﬂp W@W&'tﬁ’ﬁ@{%' ke.
Coupl i ng 1 eackio®aingl oGB! SU@Cad Yor EXarkPRVE QUM thBEoRiAEARS &Sehbis
sol ventgy such as, for exanple, N, N-dinethylformam de (DWMF);

N-net hyl pyr r oabledaavithgtatl eaenditions used/ for clravieg. off theugligamenfeom the

Fouat o opnoaiede eslter b A TB ARG R R PR BH he Bt Be
br ono- t ri s( pyslealédiofdoph espRaBiHMabbPietsont BB RR-IN-blsd pSlypebtide,

reagents may be present, such as, for exanple, ) _
N, N- di met hyi aeRaidipgrihgicemniexnppgent foyhe bpndes Epihe ftee b-terminal amine.

D011 0oatsopan iR BRSNS ORARE i 18RIy affRated bvpragesses,s

conpounds carwhkichgre aeexally igrooupis, thacirt foe peediumi aa actoeBbRYtiohGictive
agents or sinmlar conponents can also take place to the am no groups

of the non-t eFHPABREEAIPYRVHECTHSHRIfRSIVE{PE Borming an aRudener eathiasnate bond
contai ns co ' ; t ' :
mothods. The or L oApBHEt emind Fadlifie srEBPre B RosORR {iEsk duriett.
conj ugat es l10akogr dhergisty. t he i nvention for the preparation of a
pharmaceutical conposi- tion or a nedicanent, in particular a

t her ap iC L i . | 7. i opposi tion (for
exanpl 2 corfy e e 8 s8R id AR R, LRIRS 3 oRlafo

ucl ear - medi arbupsagaype bkickbd ugirgsemivantivaal pretectiagidrbopal duehrl, abres
.0 t he conjugates according to the invention to which one or nore
active corrpoﬁﬁ?én%heecﬁrbébég%)ﬂpw gepsdRa4). donde§, PG Bpf, N-NOz and
phar maceut i cghbyjkdsabl e salts and stereoi somers thereof, including

m xtures thereof 1n all ratios, and optionally excipients and/or

adj uvants 20-_as nedi canent )
Coupling reactions are carried out by known coupling processes in sol-

25 vents, such as, for example, N,N-dimethylformamide (DMF), N-methyl-
pyrrolidone, dichloromethane and/or water. {llustrative coupling reagents
include O-benzotriazolyloxytetramethyluronium hexafluorophosphate
(HATU), dicyclohexylcarbadiimide, bromo-tris(pyrrolidine)phosphonium

20 bromide (PyBroP), etc. Other reagents may be present, such as, for exam-

ple, N,N-dimethylaminopyridine (DMAP), 4-pyrrolidinopyridine, N-hydroxy-
succinimide or N-hydroxybenzotriazole.



for use as medi canent as active conpound or active conponent in a

medi canment i stic agent for use as diagnostic a - f
use in the‘?gﬁgggﬁﬁﬁgof the kidney and, in particular, 3§Hﬁ3§?E§W§ﬁ§
for the treatnment of diseases of the kidddy. WO

2011/ 009539PCT/ EP2010/ 004198 - 33 - vents and/or excipients which

all ow application of the therapeutic conposition. A diagnostic
conposition or diagnostic agent serves as inmage-enhancing or 5i magi ng
conposition in diagnostic nmethods. A diagnostic agent generally

consi sts at |@@ﬁésﬁkindiﬂ‘@%/?@_h@l?dno@r@6f3§c3mbb§ﬂd§ 88 Eansh ogélc{ur?gs’to

i mage- enhanci ng conponen in thi's case the conjuggte ac

t he i nvent i oractiveeraenpoundsi, sorywsexing agesistoraimailaneqpoponkrdacaniaigp take
carboxyl groups in the conjugate i referably a, conpl exi ng agent -
and one o noMECE iR L RETELAOLPER SNEARR IR TRRE] SIEMETRHPET AT Bw
applicadion of the diagnostic conpo- sition. For diagnostic
applications, the conjugate according to the invention preferably
serves as si ghttte swilgatde contains cagplesingaagenty, themetasionsedinuyg com-
15enabl i ng th@ Ia(ii)er to be detected by nmeans of nucl ear-nedi cal

and/ or radi ol PGKCAPY KOPREJEEMOEh as SPEC, PET, ultrasound, and or
al so by magneti c resonance tonography, conputer-tonographic and

optical inmaging methods (near-infrared inaging). Detection nethods
and appl i cat i b pegsentiyentnn additiogatly relatesttortbeiuae af tha ponjugatest he

ger son #kill ezgcdo?dihaqo%é invention for the preparation of a pharmaceutical composi-
tion or a medicament, in particular a therapeutic composition, and/or an
image-enhancing composition (for example a contrast agent) and/or a

radiolabelled tracer for nuclear-medical imaging.

15 The present invention additionally relates to the conjugates according to the
invention to which one or more active compounds are preferably covalently
bonded, and/or pharmaceutically usable salts and sterecisomers thereof,
including mixtures thereof in all ratios, and optionally excipients and/or
adjuvants

20 - as medicament

é - for use as medicament
- as active compound or active cornponent in a medicament
- as diagnostic agent
- for use as diagnostic agent

25 - for use in the targeting of the kidney
- and, in particular, as medicament for the treatment of diseases of the

kidney.
A therapeutic composition generally consists at least of the active com-

30

pound - in this case the conjugate according to the invention with active

compound preferably covalently bonded — and one or more suitable sol-



20Exanpl es of suitable applications are the diagnosis of cancer

di seases, ngHLe|A@b&al questions, checking the response t {

checki ng of the degree of damage of a kidney in the case %ﬁ%%ﬁﬁg%s
exanpl e, autoi mune di seases, and noni tD?’?’ng of gene therapies, but
al so the recognition of cell ul ar changes. 25 The invention
furthernore relates to nedi canments or pharnmaceutical conpositions

phar meeuti cal T soshe et oR itk Setfoatt SFnelEefll SRitES

m xtures thergmi. in all ratios, and optionally excipients and/or
adj uvants. 30 Pharmaceutical conpositions or nedi canents can be
adapted for adm nistration vi a any desired suitable nethod, for

R s s o

subl i ng®al orlma@ngdemms)tl,on\mgiiam'losub np)@thedtedxaiiag(noent adentgenerally
subcut aneous, i ntragﬁ cuI ar.. intravenous .or | ntradernnal nmet hods.

Such f or mul at FYRISE & 18RSt oF hesignal suiee dig. 1he SBReiIse @NiRIIMAags- t he
phar maceut i cainidrciky cof g‘bngﬁﬁnﬁltﬁrs @thét&,‘ E\H@%té}aﬁ&@rﬁf the inven-

i ngredient with the excipient s or adj uvant armaceuti cal
formul ati ons ’mramiweﬂmthzemseaﬂmm sheapngpouwancdreyirg oamiostyegredpasn

t t h f | t gbl et Wd
or ot es: ool e GHtTCte i, bR GHRTR PnidhitsneRer ab 0&%@6&5?9 Stable
A0ui ds; 1@di b'Q)N/@ﬁt%r@ir/orf%‘Béﬁt@%mﬁ’%il@&v'aﬁﬁ]o%ﬁfﬁ ﬂh'e SER c.%n%‘?

or water- in-oil l'iquid emul'sions. Thus exanpl e he case

oral admi ni st$®Mon in the formof a tablet or capsul e the
active-ingredi ent conmponent can be conbined with an oral, 15non-toxic
and pharnmaceutically acceptable inert excipient, such as, for

exanpl e, et hafel diaghystiy @plicefibes, tﬁ@@ohr@aké E@corﬁmgdt@rtﬁe%\%rmbﬂﬁﬂéﬁd
by conmi nuting the conpound to a suitab fine size and mxing it

Wi th a phar neR@01 SeIVeeREisHNE SO Men At isthdenenahariaing gentriesimeediuguch
o o PR ERR (01 SIS D By REE s "
|i kewi se be pmegsogical methods, such as SPECT, PET, ultrasound, and or also by
magnetic resonance tomography, computer-tomographic and optical imag-
ing methods (near-infrared imaging). Detection methods and applications of
image-enhancing contrast media are known to the person skilled in the art.
20 Examples of suitable applications are the diagnosis of cancer diseases,

neurological questions, checking the response to a therapy, checking of the

o

degree of damage of a kidney in the case of, for example, autoimmune dis-

eases, and monitoring of gene therapies, but also the recognition of cellular

changes.

25
The invention furthermore relates to medicaments or pharmaceutical composi-
tions comprising at least one conjugate according to the invention and/or
pharmaceutically usable salts and sterecisomers thereof, including mixtures
thereof in all ratios, and optionally excipients and/or adjuvants.

30

Pharmaceutical compositions or medicaments can be adapted for admini-

stration via any desired suitable method, for example by oral (including buc-



Capsul es are produced by preparing a powder m xture as descri bed

above and filli ng shaped gel atine shells therewith. didants and
| ubri cant s, WQ3RH/M4E33%f or exanpl e, highly disperse silici PEHFINYRHES

magnesi um st earate, cal - 25ci um st earate3r pol yet hyl ene glycol in
solid form can be added to the pow der m xture before the filling
operation. A disintegrant or solubiliser, such as, for exanple,
agar-agar, cal cium carbonate or sodium carbonate, can |ikew se be
added i n or defaltas SURHRGNA), trﬁ@tahmsahmlpwwudm@ breer|cawiinguat eer

P ore” b naer TG SBnef e A AERBERCRERL: iR scuR,

exanpl e, gl uciesavenoliset mtadeanal?;\mmheﬁgrSucfraﬂﬁmfu[aﬁmnmiaheae pipared
and synthetic rubber, such as, for exanp acacia, tragacanth or

sodi um al gi nat¥nd RHBBSEARSEHIONE 'FJh@%af'ﬁép?‘éﬂWﬁétﬁy gpry@@mpla,ag@"g
and theslike. bﬁh@ ﬂh‘é@’dﬂve%@%ﬁ%n‘t‘ﬁ%th@ e&}a@?&wt@ %%g](;\%lrnu fg) | ncl ude

sodi um ol eat e di um st ear magnesr um benzoat e,
sodi um acetate, sodiumchloride and the Iike. The disintegrants

i ncl ude, vvith t bei n tricted ther rc met hyl cel | ul ose,
agar, bentoni ar%‘?ﬁlﬁ'éfﬁ ¢ng @gapfqggforﬁﬁ% g P@F@“QP &candenadained
by, for exanpkfred'y %Q"é{p‘ai‘&e éﬂﬁ"‘g@éq %%Péﬁamgfea%ps&lgs o?ttéB]Qtsobow—

dry-pressing the mXxtu g a ricant di si ntegrant "and
pressing the @erslof@ranuiearsolutwrga oesispeneians iAagoedes onmehETRIEDSS I|q-

B T uem o b S bleToR R Pamt SR SVl Hl Py Clsats of whter-

bi nder, such iasoil fflid exandbgs. car boxynethyl cel [ ul ose, an al gi nate,
gelatlne or polyvinyl pyrrolidone, a 15dissolution retardant, such as,
for exanple, paraffin, an absorption accel - erator, such as, for

exanpl e, d/ or an bent such as for

exanpl e, ben?ﬂﬁ]ﬁ g&r%é%ﬁ#% &atrpl |cf?§1eccf W ?1 Wﬁ%onfﬂéh?JM?f %@Hf%utre
can be granul eéteghshe, Wes bictiee-irgraditht eorboaert calisd cambirfedl wik aRRiral,
syrup, ﬁ%arch paste, acadia nucilage or solutions of cellul ose or

pol ymer 20t REN-H%C and phrEvaseidically ercenighleinsitexsipient, awch as, for

alternative t u ion, p

tabl eti ng mac %agﬁ&gg%)@taﬁgp %h.%%l ar[gnfﬁ%ﬂﬁ Eﬁg’gg?s E'}?%Q?%@ By
broken up to cfcmmnrgjtﬁtlgtth&&:oniﬁt&xr@irt@rwb@ﬁatﬂ@ﬁnb%udd@ﬁd aakiag itwith a
addition of stearic acid, a stearate salt, talc or mneral oil in

order to pre\mﬂmaqeeiwﬂge%c@'wkcmiréﬁe@as@|8ﬁglfafdnaa@er $Heh as, for
| ubri cat ed 2 arhMECah d B?S'Eafﬁoﬁ"ﬁ/ﬁﬁﬂgt?ucgi & fB?QJ(friwﬁre E%?CH%

accordin |n</ent| on can a e co iI'ned r ée- OWI ng

i nert i p| e@nﬂaaom" pheserpatbes elispeirsardtdryl dy@ piaydikbaidedhs prgsentut
carrying out the granul ation or dry-pressing steps. A transparent or
Qpaque protective |ayer consisting of a shellac sealing | ayer, a

layer of sugataRsuIRe bV BFodiRES Ty reBafnG e P dwder AkEIre as described above

and filling shaped gelatine shells therewith. Glidants and lubricants, such
as, for example, highly disperse silicic acid, talc, magnesium stearate, cal-

25 cium stearate or polyethylene glycol in solid form, can be added to the pow-
der mixture before the filling operation. A disintegrant or solubiliser, such as,
for example, agar-agar, calcium carbonate or sodium carbonate, can like-
wise be added in order to improve the availability of the medicament after
the capsule has been taken.

30
In addition, if desired or necessary, suitable binders, lubricants and disinte-

grants as well as dyes can likewise be incorporated into the mixture. Suit-



300f wax may be present. Dyes can be added to these coatings in order
to be able to differentiate between different dosage units. WO

2011/ 009539¥CIEMBONBO/ 004198 - 36 - Oral |iquids, such adClEpR010/004198
exanpl e, solution, syrups and elixirs, c3h-be prepared in the form of
dosage units so that a given quantity conprises a pre-specified
anount of the conpound. Syrups can be prepared by dissolving the
compound in an aqueous solution with a suitable flavour, while
elixirs 5 ar eafﬁieémdeéa Ira@vé@sﬁlr%rgai@tm&; rgtwehslgasyetticas for example,
Suspensi ons can be at ed ersi,o

mon-toxi ¢ verdiupase ofbTRHBHE iReIRhEBINRUR e plege, A2 BRg Infhetic
exanpl e, et hoxipbat aflichs feasdm@kbcadalis, t?éybd@%kwew@auhm ﬁﬁﬁleﬁé’r bi t ol
ethers, preservatives, flavour additives, such as, for exanpl e,

pepper ni nt oi Sarbpxyraethvigellsiase: palyethyianesglyevlananes candihedike. The lubri-

dosage uni ¢ 1GNP SERGR LRGP Bline Rl Sl oS ROl Firare,

encapsul at ed m@ﬁﬁbﬁlmﬁgt@&bﬁtéssoa' ine b0t tdoRiure aitetlts %&ﬁumr@w@
in such a way at the release is extended or ret arded such as, for

exanpl e, 15byar¢<‘bﬁta - Jmeéﬁwatﬁﬂrﬁ@tswoipdexwéml&ttaelmmmtn@ted .thereto
pol ymers, waxg %W&p@géﬁiﬂogﬁ agfaC?? @Pn %%%Héﬁ’g[]ﬁx% ﬁ% ”"r%%“on

can al so be admni'ste I’'posone

such as, for tebtphes frmildtedmiyl foredxaaipl@Oprepariag @Spovbc%rgﬁsxture %ranu—
uni | arrew ar vesi cl es and nmultilanellar vesicles. Liposones can

formed from VaHI®RE IPHBERSEIY faﬁdgixt@ecﬁd(aigg g kybn@%tmoba Césipeasand ao.
st earyl am ne Qh@%ﬁ@%ﬁﬂ:?’é’ﬁﬁ)ﬂ Hd RE, vel%ﬂef‘so na anfkﬁ%r%dgg?@pérgd@ye

i nventi on ca Ilvere usi nonoc
i ndi vi dual canmlng thet @ompomhri tbmnmnuiadgamwlmbdae nmmleednth'léhelluent ora

CON USRS <ol 29 R LB AT B ST i, S35 5 v
Bg: );\r/]'yg?{%%H;g%;léié\ngt%ﬁa@rﬁyﬁ%éﬂgg%e)é%ﬁrafgmate gelatine or polyvinylpyrrolidone, “a
pol yhydtoxyetdigseisien reimdammmbi agrfopatarepley beraffimxard @abpotptiopsiace
SRR T T e R
for achi evi ngag g6t é)@érhﬁlé behRMe, Rhoim Sedlb&BMPRbhofSHat8 X AP bBwder
pol yl actic acid, poly-s-capro-
mixture can be granulated by wetting it with a binder, such as, for example,
syrup, starch paste, acadia mucilage or solutions of cellulose or polymer
20 materials and pressing it through a sieve. As an alternative to granulation,
'y the powder mixture can be run through a tableting machine, giving lumps of
non-tiniform shape, which are broken up to form granules. The granules
can be lubricated by addition of stearic acid, a stearate salf, talc or mineral
oil in order to prevent sticking to the tablet casting moulds. The lubricated
25 mixture is then pressed to give tablets. The compounds according to the
invention can also be combined with a free-flowing inert excipient and then
pressed directly fo give tablets without carrying out the granulation or dry-
pressing steps. A transparent or opaque protective layer consisting of a
shellac sealing layer, a layer of sugar or polymer material and a gloss layer
of wax may be present. Dyes can be added to these coatings in order to be

able to differentiate between different dosage units.

30



WD 2011/ 009539PCT/ EP2010/ 004198 - 37 - | actone, polyhydroxybutyric
acid, polyorthoesters, polyacetals, polydi hydroxypyrans,

pol ycyanoacd¥QR2ex1dg98hd crossli nked or anphi pat hi c bl ock JSTRERAHYW4 G
hydrogel s. 5Pharmaceuti cal formul ati ons. aglapted for transder nal

adm ni stration can be adm nistered as independent plasters for
extended, close contact with the epiderms of the recipient. Thus,
for exanple, the active ingredient can be delivered fromthe pl aster
by i ont ophor €914 liqaisisdeseh pbelr exageie salutiosy, syrups dPicbeliirseaan balpre-

Research, 3(6 18 1 6 0. _Pharmaceu oun s adapt ed for
Lopi cal adm MBI T ah bAoA i SaE SR ERE QL cPHTses o fle-
suspensi ons, ¢ddifitbamBAVEST e EPhPBURNSyreSESS be@tﬁ‘ééare%lﬂf;ﬁd@solwng
aerosols or oils. 15Pharmaceutical fornulati ons adapted for rectal

admi ni strat i oiReceampreungtin an sgeeeus seiutiore wWitbranswiable fpeein vihilelisirs

"n-whi o the et prre iahd B8 ERRYRE keilblel SUbe R Ch kA"

having a par tinclate@0yidisperioh chtagRbmpoundting ﬁ@ﬂﬂﬁ(u@&érﬁ@l@ BbRIbiRSrs
which is admnistered in the manner in which snuff is taken, i.e. bP/

rapi d i nhal at@Rshemuisifiers, paehas Jas sxa@e s, ihewlaiedisasiearytalsoholsi
the powder 3;5&!55 naﬁ%%ﬂe%Eﬁolfb%%er?gﬂ;r%%@v%n@é’ W}ég/%h} 8881t&8§,isd;&paa s

adnmi ni strati spray or nose" drops WI
carrier substmnegampdmrnm@ermaﬁIo‘vle)flnwllreﬁsweét@@kslbi saschiafinyet ethez5or

0|I Ph matceutlca!5 formul ati ons adapted for adm nistration by
4 nhal ation endGfigig §W??ﬁ‘?é’?§/5 Aad lth%Uf%tC@“dl@Wﬁ%?e @Aded, which can be
generat ed by various types of pressurised dispensers with

aerosol s, nebulisers or insuf30flators. WO
2011/ 009539PCII‘M£HE@&@E£ 004 f@8ulations for oral administration can, if desired, be

encapsulated in microcapsules. The formulation can also be prepared in
such a way that the release is extended or retarded, such as, for example,

15 by coating or embedding of particulate material in polymers, wax and the
like.

The conjugates according to the invention can alsc be administered in the

form of liposome delivery systems, such as, for example, small unilameliar
20 vesicles, large unilamellar vesicles and multilamellar vesicles. Liposomes

can be formed from various phospholipids, such as, for example, choles-

terol, stearylamine or phosphatidylcholines.

The conjugates according to the invention can also be delivered using
25 monoclonal antibodies as individual carriers to which the conjugates are
coupled. The conjugates can also be coupled to soluble polymers as tar-
geted medicament carriers. Such polymers may encompass polyvinyl-
pyrrolidone, pyran copolymer, polyhydroxypropylmethacrylamidophenol,
polyhydroxyethylaspartamidophenol or polyethylene oxide polylysine, sub-
30 stituted by palmitoy! radicals. The compounds may furthermore be coupled
to a class of biodegradable polymers which are suitable for achieving con-

trolled release of a medicament, for example polylactic acid, poly-e-capro-



-.38 - Pharmaceutical fornul ati ons adapted for parenteral

adm ni stration include agueous and non-aqueous sterile injection

sol uti ons AYAPPIILIGYant i oxi dants, buffers, bacteri ostat iRES/ERIH10/004198
sol utes, by means of which the fornmulatigp_is rendered isotonic with
the bl ood of the recipient to be treated; and 5aqueous and

non- aqueous sterile suspensions, which may conprise sus- pension

medi a and thickeners. The fornmul ati ons can be adm nistered in

si ngl e-dose olactane; palybydexiybaiynerasid, frodywitwestars spelyacktaisppalydiyand

1o S SRR R LS ot
i nj ection purpeseRrs bffARdro4Bkl atel y before use is necessary.

I njection solutions and suspensions pre- pared in accordance with the
reci pe can be prepared fromsterile powlers, granules and tablets.

par - L5ent or ai 1A Tecgssa! kbt SRR e AR L B R B 3R 5
above parti cuadwinistarst h9 reikpeadshi pluerts fortdi@edduanel ¥l eiBadtayittzo
conprise other agents usual in the art with respect to the particul ar

type of for m@RIEFERIS QfibE regipient xidms) Eor ex@mpleohalastive irgrariedh cap de
sui table for 1. Sr AL L l5e L . -
t her apeuti cal ?‘%Iﬂ)&r %ﬁejfzppﬁ{v@teﬁn%%t%? bg?éf?tﬁgﬂgrf)éﬁ?suggtoge\égtfé%q Hm%n?rg ! H@S n
i nventi on depéhdsnacewticalRbssareh, 8@t 818 (198&) udi ng the type of

coupl ed1@cti ve compound, the age and wei ght of the patient, the
fprecise condition that 25requires treatnment, and its severity, the
nature of the i I AHSE L add

present i nven?ﬁ%ﬂnqéaﬁesgkrgg?gﬁgg&% g@ I t%effgﬂ;to?%gl %P@%@?g%?%hnc% Bg for
phar maceut i camhutadepasidintomnts rerpamis| sus@ensiong, hetgpasepbadeisigolutions,

t herapeutic com, 30 position, at |east_ conprising a conjugate
according to ?Weﬁ’rﬂfgﬁﬁﬁfﬂys"laﬁr?’?ﬁ@ CEQHfugat e contains a conpl exi ng
agent, this has preferably still not conplexed any nmetal ions having
an imagﬁ-enhanci ng or therapeutic action. - 39 - The conjugate
accordi hy to Pharmasasicabiormalativesiadagtasstor vectat administration dartbén a

sol vent (for ap. agueous buffer). or preferably in the form of
the |yophili s%@ﬁ%%f‘?@é‘a‘ﬁﬁgo%f’ PUPRRIRS O SNEMES DI exed by t he
conpl exi ng agent of the
Pharmaceutical formulations adapted for nasal administration in which the
carrier substance is a solid comprise a coarse powder having a particle

20 size, for example, in the range 20-500 microns, which is administered in the

manner in which snuff is taken, i.e. by rapid inhalation via the nasal pas-

sages from a container containing the powder held close to the nose. Suit-

able formulations for administration as nasal spray or nose drops with a

liquid as carrier substance encompass active-ingredient solutions in water
25 or oil.

Pharmaceutical formulations adapted for administration by inhalation
encompass finely particulate dusts or mists, which can be generated by

various types of pressurised dispensers with aerosols, nebulisers or insuf-
30 flators.



conjugate according to the invention are radioactive for many

appl i cations, pharnmaceutical conpositions which conprise the

conj ugat e C¥ARBII/ARES3Pr epared as far in advance as desir edCT/EP2010/004198
Furthernore, owing to the radioactivity,3gertain procedures regarding
occupational safety must be foll owed during 10t he preparation. For
this reason, it is preferred in accordance with the invention to
provide a kit_which conprises the conjugate according to the

i nvention, whhamaeeuwisapiosnilajiong atapteksion pargnieral eaplieigtrgtiom sahesde|

i ons necessar t i.hal I i on, 151 s..been found that

t he conj ugat eés{q Lgéé%ugr%fdnébﬁ-%qyﬁgﬂ% ﬁf/egh% ?‘é%CtWZ\/éeO'Q‘??”&a%@“%%%ﬁ%Pi{?ga
speci fical | 'y, dante, befersUsasteliystaficy bhd daldtys, &ycheany ef Whidhthkefermula-
ki dney a short time after application. In the case of the preferred

i ntravenous akff I§i FeNEgISGisOtMIG With dom plagsk fdhacedpignhtp be tremted; and
mnates: At et Afinbl soligots e iR SRENE Mt il Snlarbestus

particul arly perefien atddia smdehickemerd 0¥he Yemyulghdis €3l Be layinfiniefeedln y

nore than 80%. of the ing'pe&,t ed dose is located in the kidney (% data
based on _rreasﬂ%'_ﬁefﬁﬁseo@f Haidogaiceataings; {pr exaBInic seaied ameeyles@Nton
studies W th yiadi ghalgdkqdn %@k@%ﬂs(iy%@ﬁﬂi%gbrgtag@, JoVRal 8?ﬂ.§%é AR gfAr
exanpl e PET neasurenents or non-invasi've | magi hg), the conjugates
accordi ng t o oftbeisterdatcaorertligpid; dbt gxamplebiateaforliejgstiomptimosks| hme-

ref era at | eas five-fold, particul.arl referably at | east a
Fen- folid bnr i dpfenpefine e 'k Parestary Inscion s flone mod wleERgere gre he
body (bl ood, gftehgRblccoldange vﬁmhﬁ%qeﬁig'evgedn b a?%?]l%?r\ %{i@ﬁ()\n@é'fs,

after application. This nmeans that t st gnal , correl ates
directly witrgranelesranchtabigtsr adi o- | abel | ed conpound, in the kidney is
at least twice as strong as the sumof WO

2011/ 009539PCT/ EP2010/ 004198 - 40 - the signals obtained from bl ood,

heart, lung, @_Qﬁjugbiééeéoco?@!ﬁg h& trnfhvBRBA aFé’F@f@:%'big AdRiriaBIetOpALS
accor dlg% to the invention can therefore be enpl oyed extrenely wel |

for di aghosti@1taplyi cati ons, such as renal scintigraphy, renal PET
and renal MRT, functional testing of the kidney in general, for the
t herapy and diagnosis of renal cancer and, if desired, netastases of

renal cancer,|t Gdeovithbat khying hatnth sdditibr f@ﬁ@mu@goérh@ulﬁﬂﬁ Rfhtichedhe
t herapeutic application is, articular, in the drug targeting for

t he organ thé%sémt%ﬂfssltherﬁ%n%liﬂ@i Rf May1SQ 6AMBHEE Gthelaasnds Heualdn thee
. ( ; . gl f
e ki ooy or"bfitTe8Be 6 e BRRIHIA nd AFrer BRI il f4r SERTEE

enpl oyetP whoseukitibas efhiet breosuitablé e drabagyini€rgionr map centistfavours.

conpounds, such as anti biotics,

LT

A therapeutically effective amount of the conjugate according to the inven-

tion depends on a number of factors, including the type of coupled active

compound, the age and weight of the patient, the precise condition that
25 requires freatment, and its severity, the nature of the formulation and the

method of administration.

The present invention also relates to a kit for the preparation of a pharma-

ceutical composition, in particular an irage-enhancing or therapeutic com-
30 position, at least comprising a conjugate according to the invention. If this

conjugate contains a complexing agent, this has preferably still not com-

plexed any metal ions having an image-enhancing or therapeutic action.



15i nfl anmation i nhibitors, ACE inhibitors, diuretics,

I MunosuppreeIBNt@moew chenot herapeutic agents, are prefergblyplaanseths
to the conjugates according to the invention, for exanple via

cl eavabl e spacer sequences. The use of theé conjugates according to
the invention for blocking the resorption of kidney-toxic substances
I's al so possible. 20 In accordance with the invention, targetin?_o&
t he ki dney ne | t I i
SUbst ance. i 1 {he by s F o toane (R e s e orpER ek
Duri ng t ar get inrgyselvenhdokexhraplevin hquemischuifaryat predebiydinrthetfornn loéthe
I nvention, at Igﬁ@% %ﬁtmo-fold, preferably at |east 25 a five-fold,
particul arly WP E\ 'y at least a ten-fold enrichnent is preferably
achieved in the kidney in relation to the remai nder of the body
(blood, cheart, lung, spleen, liver, nuscle, brain) by adm nistration
of a cohj ugat 8ingedbe dneigl oostthet arewemplexed Pidke complasingagent of the

det er m ned by 0 Lstri 1on _studi es. wi.t h radi ol abel | ed
conj ugat es ac%é)@gg%ge E{ngﬁﬂgglhﬁyi%ﬁ]&gﬁﬁéq gFe %ﬂﬁﬁ_@é\‘fﬁl@r @E"f'y appzfliszations,
nmeasur enent s phameatduticaiséorgposiBehnghich IdienSid SReMuddle cBanki @@EV@-
typically takes place after 30 mnutes to 8 hours, depending on the
type of appl iRHENAS farijpadvanceoas desirad/fEphernmood Avesg 1o the radmastivity,

wi t hout furth : It S - r ski in the
art will be aprEnooRqures g ARl R Rt b By
scope. The prite rﬁ‘éparaid:neﬁboﬂﬁmdnan?b pmenémﬁm ﬁbmrbdg@éwlemtﬁftﬁée t
werely be regarded as descriptjve. disclosure ich is absolutely no
i mi tiyng in S{'HWW t%@ka@mum seMpEsee thepppningatsracgprding to the

appl i cati ons, inpahisH. Syt Bh i %ﬁpﬁ ga%l I in
particul ar thlg coﬁi’spon%itﬁg ap Ilérg@ﬁg tloénsowgg’é% . -%,rﬂgﬁled
on 20. 07. 20090né siecassary dorathedinahappliddtionappl i - cation by way of
ref erence. Exanples 15
15 It has been found that the conjugates according to the invention have
already accumulated specifically, i.e. exclusively or virtually exclusively, in
the kidney a short time after application. In the case of the preferred intra-

venous administration of the conjugates according to the invention, accu-

mulation in the Kidney is observed after only 5 minutes. After one hour,

20 more than 30%, preferably more than 50%, particularly preferably more
%‘Q | than 70%, very particularly preferably more than 80%, of the injected dose
. is located in the kidney (% data based on measurement of the radioactiv-
ity).
25 In organ distribution studies with radiolabelled conjugates according to the

invention (for example PET measurements or non-invasive imaging), the
conjugates according to the invention typically exhibit at least a two-fold,
preferably at least a five-fold, particularly preferably at least a ten-fold
enrichment in the kidney in relation to the remainder of the body (blood,
30 heart, lung, spleen, liver, muscle, brain) one hour after application. This
means that the signal, which correlates directly with the amount of radio-

labelled compound, in the kidney is ait least twice as strong as the sum of



1. Material syntheses Exanple 1 (s-L-polvlysine-DOTA) 20DOTA

2, 6-di fl uorgphgfiydee@st er: From DOTA and 2, 6-di f | uor ophendl i de% o
(Mer et al. Bioconjugate Chem 2005, 16, 237) s-L-Polyl ys(?\z%,zla i

average nol ar nass about 4000 (princi pat ff@/‘consi sting of 29-34 |ysine
units), is purchased as 25% aqueous sol ution from Chi sso 25Cor p.
(Japan) and |lyophilised. s-Polylysine (30 ng) is dissolved in water

et hanol (1 i §aneta gBica FOEDp ek Bpar PGP REBED o5 anms e gl
added, and thegethdrure is stirred at RT for 2 days. DOTA

2, 6-di fl uorophenyl ester (100 ng) was then again added, and the
m xture was stirred overnight 30at RT. The m xture is then diluted

with water a hid At i r ' re
yophi | L sed t ohet R OB ASRRIAL s e il con thigford bl o
2011/ OOESSQPMEFPEGWOW@IDM%gmtie applicdttcanisnedclass cenal welrdigsashl, irgnal
subst ance. Th unber o uni. ts per. nol ecul e of s-polylysine is
deter i ned by Fae @?f\ﬁg E"%)[Tsﬁ’uaﬁ By HQSOfEE‘?%&”&Md@Q?T@y%G%Aﬂ?ﬁﬂﬁ%
per nol ecul e gby anBeiAYNETISE rehafeart® dhd3H Yelired e e AIBAQL IR Hn-
the s-polylysine have Teacted. 5 Figure 2 shows a diagrammatic

repr esent at i o¢erofc Tt ¢fdthe dvigrmynandipe aitrasdunth ofttenkitieeyl, where t he DOTA

nodi fications, in contrast to the sinplified representation in Figure
2, are of course randomy distributed in the nol ecule. 10Exanple 2

£s- L- pol§! ysiTiee BYPApeufiapBlication id; iR payialE&mm t@@@ﬂrﬁ%@a@@tiﬁb for'ihe
difl uorophenyl ester tetra-tbutyl ester are dissolved in 4 m of
met hanol ~ and @gRntea kinem Irf partizolan. thermenjugetes spcerding togheiirvention

cyaporat e e X mBRa AR b e RS FhATLS FEEET e oo,
diseases in the treatment of which medicaments are employed whose site
of action is the kidney. One or more active compounds, such as antibiotics,

15 inflammation inhibitors, ACE inhibitors, diuretics, immunosuppressants or
chemotherapeutic agents, are preferably bonded to the conjugates accord-
ing to the invention, for example via cleavable spacer sequences.

The use of the conjugates according to the invention for blocking the
resorption of kidney-toxic substances is also possible.

20
[n accordance with the invention, targeting of the kidney means the
achievement of increased uptake of the applied substance in the kidney in
relation to the remainder of the body. During targeting of the kidney with the
conjugate according to the invention, at least a two-fold, preferably at least

25 a five-fold, particularly preferably at l2ast a ten-fold enrichment is preferably
achieved in the kidney in relation to ihe remainder of the body (blood, heart,
lung, spleen, liver, muscle, brain) by administration of a conjugate accord-
ing to the invention. These values are determined by means of organ distri-
bution studies with radiolabelled conjugates according to the invention (for

30 example PET measurements or non-invasive imaging). The enrichment in
the kidney typically takes place after 30 minutes to 8 hours, depending on
the type of application.



diethyl ether. Purification by HPLC and | yophilisation gives 150 ng
as col ourl 8gg 26Qldsksg Exanpl e 3 (loading with 111In) 201. P@ngfwgoﬂgs
S- L-pol yl ysi ne- DOTA are dissolved in 500 of ethanol, 100 pl of

DMb60 and 500 pl of 0.4 M sodium acetate ‘bﬁff pH 5. 30 pl of this
solution are diluted with 30 pl of buffer, 111| nCl3 (20 MBq) is
added, and the m xture is heated at 70C for 8 mn. Radi o- HPLC shows
conplete conplexing. 25 1.2 ng of s-L-polylysine-DTPA are dissol ved
in 400 pl of 0.4 Msodiumacetate buffer, pH 5. 20 MBq of 1111nCl3
are added to 80 pl of this sol ution and the m xture is heated at 70C

for 10 mn. Radio-H t |
2011 0031529P3ﬁ?‘/4'ég‘2’6569%0@'ﬁ ggcom i3 %%psg%'i]ﬁ@éa.nﬁsw gillgg inine &g

pl of the solwfitna®k t8kitigoOtnd 5@06@%&[@[&%@8@&333@6& qeastet 0
100 pl if a solution of 50 MBq of 69GaCl 3 (pH 3 and the mxture is

heat ed -t 95defr@d embcndlmermpanﬁ@hamf@aimtddéherefmeemem b& regamipt és5
(loading with

hexahydr at e aq%s IEHY%H%O%%@%%&‘OJ y%%w%wor%&%a{nw @qrgpw%{/soeglcllj%

acetate buffer pH 5. Purifica- tion by HPLC and | yophilisation gives

10 ng as colourless solid. 10
The complete disclosure content of all applications, patents and publica-

tions mentioned above and below, in particular the corresponding applica-
- 10 tion EP 09008393.1-20, filed on 20.07.2009, is incorporated into this appli-

cation by way of reference.

Examples
15

1. Material syntheses

Example 1 (s-L-polvlysine-DOTA)

20 DOTA 2,6-difluorophenyl ester: From DOTA and 2,6-difluorophenol with
DCC (Mier et al. Bioconjugate Chem. 2005, 16, 237)

n"‘“"‘rsﬁ
¥

e-L-Polylysine, average molar mass about 4000 (principally consisting of

29-34 lysine units), is purchased as 25% aqueous solution from Chisso

25 Corp. (Japan) and lyophilised. s-Polylysine (30 mg) is dissolved in water
(200 pl), and a solution of DOTA 2,6-difluorophenyl ester (100 mg) in
methanol (1 mi) is added, and 100 pl of N,N-diisopropylethylamine are
added, and the mixture is stirred at RT for 2 days. DOTA 2,6-difluoropheny!

20 ester (100 mg) was then again added, and the mixture was stirred overnight

at RT. The mixture is then diluted with water and purified preparatively by

HPLC. Clean fractions are lyophilised together. DOTA-e-polylysine (98 mg)



Exanpl e 6 (EPL-DOTA nodi fication using 19F) 50 ng of

s- L- pol yl ysiyBenRWhészer e di ssolved in 3 m of methanol, aqq:ﬁﬂ%fﬁmggfgs
triethylam ne and 200 pl of et hyI trifl ugéoacet ate are added, and t

m xture is stirred at RT for 1 h. Purification by RP-HPLC using an
elution gradi- 15ent conprising vvat er and acetonitrile and

| yophilisation gives 35 ng as col- ourless solid. Exanple 7

(enal april degli f I 20ka (N I hl l.eate
(Bosche Sci enltglc%tﬁéhglasé%a%c[ﬁ) dg\ét%&lg cosurm Cgﬁggdm%égr%oﬁmfgib‘%ﬁnd
washed wi th waioigculsbf £-pollitsid is detatraipet| by IBatiingrvied Gdeshdby MS%s
pyridine in water, the solvents are evaporated, and the residue is
evaporated a h@ﬁﬁeﬁb%MleD@EAvumﬂs ret dnelart el afe-paviasiapr i.¢. akout 30% of
250bt ai ned as coI ourl ess oi |l L Iused furt her (gl rectly. Enal april
Cbutyl st orteyRIRER IR of ol hptiredor 11 and

NI Tdi cy%l ohexyl - 0-t-butylisourea (Chadran, Ravi US 2006241017)

30Enal aprilate t-butyl ester: Synthesis is carried out fromenal april
t-butyl esterFigsieg skads 4 Hisgsawimatic rapresenéationRbfahencoByidund3sttainezso
(1989) WO 2011/ 0095 4

NX- Di i sopr opy -%mﬁg%iy %%8%@%83@?@“% i pontzastdathe FERlisedZgp-
al cohol and Nekedltdtionl inFRyyrecardre df colide r(awabmlyaéi’str%@ﬁﬁh% rhaiEdule.
561.) Benzyl 6-hydroxyhexanoat'e: A solution of

N, N'-di i sopropyl-0-benzyliso- 5urea (2.34 g; 10 mmol) in THF (8 m)

s addetOto 61E Eggr sz?eﬁangllc ac@];é QBCR) (1.329; 10 nmmol), and the
fi'xture is st he solid material is filtered
off, and the ¥5hig 8f &Lid1RYAROLRHEHI0 BSHITEEPAYRIUTophenyl ester tetra-t-
butyl ester are dissolved in 4 mi of methanol and stirred at RT for 20 h. The
reaction solution is evaporated, and 4 ml of TFA +100pl of water are added
15 to the residue and left to stand for 20 h. The product is precipitated using
diethyl ether. Purification by HPLC and lyophilisation gives 150 mg as col-

ourless solid.

Example 3 (loading with '''in)

1.5 mg of e-L-polylysine-DOTA are dissolved in 500 ul of ethanol, 100 pl of
DMSO and 500 pl of 0.4 M sodium acetate buffer, pH 5. 30 pl of this solu-
tion are diluted with 30 pl of buffer, ""'InCl; (20 MBq) is added, and the

mixture is heated at 70°C for 8 min. Radio-HPLC shows complete com-

20

plexing.

25
1.2 mg of e-L-polylysine-DTPA are dissolved in 400 ul of 0.4 M sodium
acetate buffer, pH 5. 20 MBq of """'InCl5 are added to 80 I of this solution,

and the mixture is heated at 70°C for 10 min. Radio-HPLC shows complete
complexing.

30



efuted on silica gel with ethyl acetate:hexane 1:2 to 1:1. Yield 90%
10Benzyl 0- NAU-di i sopropylisourea: NIT-Diiso

diimde (1%??}8%@9%9@) is added to benzyl 6- hydroxyhex$’cgrzl?ﬂ28@&85)8
9" mml ), CuCl (30 nmg) and THE (6 m) aret&dded, and the mixture is
stirred overnight at RT. The m xture is then dlluted wi th THF and
filtered through neutral alumniumoxide in a frit and rinsed with

THE. The flltlg:ate ‘sgﬁvago- 13@4@5 the residue is taken up in
di et hyl ethers s filtered off, and the filtrate
i s evapor at eds [n6f PeCsHiGtior éféJ@%@IMéiﬁ@‘Ekl)'fNrﬁto‘ﬁ‘?Exngglé B%é'a‘éi'aed to

Enal apri|l derivative 1 (correspondi'n lution of
enal april t- Y@but 9l a estubion SSN@qbe@GaﬁH joH ﬁ) BHE theonixtUreiis hadtded

to benzyl hex NI V- yI i squrea 47 g, 7.09 mol),
20 ngy of DVAP ata%tce@(ﬁég (!TﬂiLh(z L?Pé”'? encégé'éax'ﬂﬂder reflux for 7
h, thendstirred overnight at 60C. The reaction solution is cooled in

ice, and the SO|Id materlal is filtered off. The filtrate is
evapor at ed, at e Q@ With gdjt ed on silica gel 25with ethyl

acet at e: hexan 2 Cle actians ar vapor at.ed t oget

acelal o, hexang, ol O Sneohs ot A cah BB e ARy % e
derivative 2 A10B0° 'Cﬁﬁ)‘?%%ﬂﬁmtﬁ@d:yl%f GORY Eaah%Péeé %uﬁ&%ﬁ% ibu%gca-
(400 ng) is dissolved in nethanol (50 m), 10%Pd Is a

and the m xt ulien b$Hfﬂ,ld?vegérhmpéullaassong;lwta,aj‘t@)glgwaacohruriesephelrd C
pressure) After 40 min, HPLC shows conplete reaction. The catalyst is
filtered off, and the WD 2011/009539PCT/ EP2010/ 004198 - 45 - sol vent
i s evapor at edExa',hgboa oEpLIDOTAURSEIIMERPUSingUPyher purification. 13C

and 1H NVR confirmthe structure 1 ndicated.
50 mg of e-L-polylysine-DOTA are dissolved in 3 ml of methanol, and 200 pl

of triethylamine and 200 yi of ethyl trifluoroacetate are added, and the mix-
ture is stirred at RT for 1 h. Purification by RP-HPLC using an elution gradi-

1 - - . :
S ent comprising water and acetonitrile and lyophilisation gives 35 mg as col-

ourless solid.

Example 7 (enalapril derivative of s-polylysine)

20
Enalapril: Enalapril maleate (Bosche Scientific) is applied to a column

> containing Dowex 50WX8 and washed with water until neutral. Enalapril is
then eluted with 2% pyridine in water, the solvents are evaporated, and the
residue is evaporated a number of times with acetonitrile. Enalapril is

- obtained as colourless oil and is used further directly.
Enalapril +-butyl ester: Synthesis is carried out from enalaprit and N,N"-
dicyclohexyl-O-t-butylisourea (Chadran, Ravi US 2006241017)

Enalaprilate t-butyl ester: Synthesis is carried out from enalapril t-buty]

30 :
ester using NaOH (lwasaki et al. Chem. Pharm. Buil. 37(2) 280 (1989)



Ehal april derivative 3 (corresponding to Fig. 4): Enal april
derivative wWo26%3ed¥y; 0.35 mmol ) i s dissolved in acetonigdyt@o{ofoo4198
m ), and N, N, Al, Al- tetranethyl - (N—sun%%mdyl)uronlum
tetrafluoroborate(TSTU) (106 ny; 0.35 in acetonitrile (2 m)

i s added, and N, N-dii sopropyl et hyI amne (63 pl; 0.35 mml) is added,
and the m'xture is stirred at RT. HPLC shows conplete reaction after

5 mn. The prgychiissp Fbﬁylftb—gﬁzrﬁ')r(l!r%ﬂ Qﬁyrﬁ @Qér%?rﬁgﬁ'd{ﬁfﬂiﬁ-&nzw

After |yophilisation, the pr I's obtaln as colourless sem -

sol i d conpoundcolvs bV sqblemlﬁbmtknqr})oéimm t\iathizsaSyntnesis 88F% cHet)
Enal april derivative 4 (corresponding to Fig. 4): Enal april
derivative 3 (8 ng) is left to stand at RT dissolved in a m xture of
TEA (200 pl) Baﬂz Ir§-hyerodan@mdae! A%Idtﬁ)r%f)N  NHRiSOBRDYE CLRERA\BIES-
reactlog after our. Acetonitrile (1 ml) is added, and the m xXture
is then evapot#réﬁe(a 34ree10 Bynalén THFABIBHIiS added ta 6Hydesxyhexanoic acid

oxpeoted, o Aeryryu 2 BndpuR. ahd e iR EfileeCar o 53k mhe

enal april derdoliaft mueeril isﬂﬂlﬂe@@d RFf, 8hd ASEFiditd 1d dvaporhtet tPHeEesnélQ@ i41g
of s-polylysine in 650 of water and 350 pl of ‘acetonitrile 5 pl of

N, N- di i sopr op§iHEchg §H|*Pﬁélei with flley acetatoteppnef: 3 bl Jield 9% m xed.

25 pl of solution Ais then added and m xed as qui ckly as possible.

After a few m nutes, HPLC shows a peak of unreacted s-polylysine and
.new ntf n peﬂénzﬂmemdﬂa@eo-ﬂ Nfedxi@scfmbp@m‘iabapéa |N¢\£ID‘1@@plrdy§yléarb5he

{]eV\A y formed uct s isol ated preparative HPLC

charact er i se gheagh | Cﬂﬁ%@ 'é@féﬁyéﬁrhwdf@i%@%?P?@fﬁr@ 0g;
derivati ve. 2949

DOTA- s- pol vyl y5| ne- % P@g@gﬁ@?ﬁ@m I véé) ﬁ:?%x%%cgég Opd&ﬁ.ﬁtxture is stirred

2, 6-difl uor oprhmyighéat BT. Themeixhaadd theh ditlded with THF and filtered through

spolylysine pril . derlvalve' eg N- di| o | et hyl am ne

i s added. Purf |‘?‘1‘6%Eaj r{t@mﬁﬁﬁ@ |W‘§%H"i:e @ﬁ{tf%tﬁ 4 evapo-

conpountt 5 rated, the r931due is taken up in diethyl ether, the solid material is filtered
off, and the filtrate is evaporated. The product is used without further purifi-
cation.

Enalapril derivative 1 (corresponding to Fig. 4): A solution of enalapril t-
20 butyl ester (2.87 g 7.09 mmol) in THF {20 ml) is added to benzyl hexanoate
6-O-N,N"-diisopropylisourea (2.47 g, 7.09 mmol), 20 mg of DMAP are
added, and the mixture is heated under reflux for 7 h, then stirred overnight
at 60°C. The reaction solution is cooled in ice, and the solid material is fil-
tered off. The filtrate is evaporated, and the residue is eluted on silica gel
25 with ethyl acetate:hexane 1:2 to 2:1. Clean fractions are evaporated
together. Yield 85%.
*C and "H-NMR confirm the structure indicated.

Enalapril derivative 2 (corresponding to Fig. 4): Enalapril derivative 1

30 (400 mg) is dissolved in methanol (50 mi), 10% Pd/C (70 mg) is added, and
the mixture is hydrogenated using hydrogen at atmospheric pressure. After
40 min, HPLC shows complete reaction. The catalyst is filtered off, and the



Exanpl e 7 Rapanycin derivative of s-polylysine Rapanycin

42- hem sucekBahfibsoPrepared from rapanmycin (LG Labor at g8d@sp2010/004198
succi nic anhydride and |ipase acrylic resin from Candida antarictica

10(Sigm). (Gu et al. Og. Lett. 2005, 7453945-3948) Rapanycin
42- hem succi nyl - NHS ester: Rapanycin 42-hem succinate (180 ny; 0.177
mml) is dissolved in acetonitrile (1.5 n), and

(56 g, 150, SRvoHis SvbboRted MEURIARR S el i detBRAS b daliGrT b
N, N- di i sopr opgha{ HyNMRaconiem(1B6 spiuctle20dioateld) i s added, and the

m xture is stirred at RT. HPLC shows conpl ete reaction after 30 mn.
The product is purified by preparative HPLC. After |yophilisation,

the product (éﬁélﬁﬁ?l délm%?&%ﬁéséﬁw%ﬁé Py 42:2%%\/%?%9@3}%%6%5

shows the exact S expect ed. ne-ra Ivative:
u- Pol yl %i ne (183nhgpb.325%randuie aliss adweduini aaretortrils o), |ndi Vo, ¥ NG t h

pasel utt on A BN EbsigruninAS et ekl obrias STt hoss 5 o
of acetonitrifhgs3aki) iﬁ%c%torﬁ@ﬁé W is @eeby by Mﬁzcg@%?%ﬁéetggﬁmme

above) is dissolved in ~of water:acetonitri Justed
to pH 7-7.5 bip3adudi3Sonmuf) isradeledy baditme migore WBtirred at RT. HPLC shows

2011/ 009539PCT/ EP2010/ 004198, - 47. - .aft baut 1 i h | et
oact ion of tHAMPBISHEAAIAN Sk &, d ey PoREES bulBed bl shearSat oRatGr
A new pt@ducttienipdes AtRF RaphaRag8R! he)Tbatet id BBtAISY %s fcggdlt?%sé’rs@%ﬁt

.S i solated by preparative HPLC and characterised by M e
desi red nono-yaigaapeund. dS (mass speguemedy) showe the exact mass expected.

Enalapril derivative 4 (corresponding to Fig. 4): Enalapril derivative 3 (8
mg) is left to stand at RT dissolved in a mixture of TFA (200 pl) and triiso-
15 propylsilane (5 pl). HPLC shows complete reaction after 1 hour. Acetonitrile
(1 ml) is added, and the mixture is then evaporated. The residue is dis-
solved in 1 ml of acetonitrile:water 1:1 and lyophilised. MS shows the exact

mass expected.

20 e-Polylysine-enalapril derivative:
£ Solution A: 8 mg of enalapril derivative 4 in 100 pl of acetonitrile
Solution B: 100 mg of e-polylysine in 650 pl of water and 350 ui of aceto-
nitrile
25 5 ul of N,N-diisopropylethylamine is added to 100 ul of solution B and
mixed. 25 pl of solution A is then added and mixed as quickly as possible.
After a few minutes, HPLC shows a peak of unreacted s-polylysine and a
new main peak, but no longer a peak for enalapril derivative 4. The newly
formed product is isolated by preparative HPLC and characterised by MS

30 . . .
as the desired mono-enalapril-e-polylysine derivative.



DOTA- s- pol yl ysi ne-rapanycin derivative: DOTA 2, 6-difl uorophenyl ester
(20 nmg; 40 \paEBhidosssacetonitrile (200 pl) is added to th&cr/epro1om04198
s- pol yl ysi ne-rapanycin derivative (10 ng, about 2 pnol) dissolved in
wat er: acetonitrile 2:1 10(500 pl), and 1H2-reaction solution is
adjusted to pH 7-7.5 by addition of triethylam ne and reacted
overnight at RT. Purification by preparative HPLC gives, after

AR 3 o R L e Sy S S
proportion iSprk@tw@%rlﬁn@ﬁaﬁclﬁ DAt b EpoRBYsin@lepaldPil démva_Rl e 8

Sor af eni b derivative of s-polylysine

4- Chl or o( 2- pywaigy \WiNAilspgrepyeihilanune i addedi P Yriic2jion kytthigpartive HPLC
20chl or opyri dj.ne- %,Iecdgr boxC}éI ate hlﬁrochl oride (S1)(2.08 g; 10 mmol)
(Bank- ston eV VeY | %%{Fﬁ CPPBRYEYY Research & Devel opnment 2002, 6,
777-781) is initially introduced in nethanol (5 m) and cooled in

i ce. Ethanol am ne 33 m; 50 mol) in THF (50 m) added dropw se over
t he course ofEx@ample7 Ragamygiruderivativéofiequalylysineat 00 for a further
3 h and subsequently at RT over- 25night. After evaporation, the
residue is taken up in ethyl acetate and washed with 5% NaHCO3, the
organi ¢ sol utR@pamycil Uechafiibs RIS breddiBdRFARE Vadamycid (LCU-SHbr-
91% is obtained as pal e-yellow solid substance in high purity
(HPLO). 1 (1130 NRes DRIBsDIni6 pnhgdridel Bnd tipass acnyiie resin fitme (Bndidaaniatictica
50. 43,1Q52. 0 : D/~ 3 20 PCT/ EP2010/ 004198 -
QS - am nophe(%&“%?g.(é% %‘,‘829"% Lrﬁ%‘)lz}egf’n’mgéga) under argon, and
the m xture is then stirred at Rl for 1.5 h. A solution of S-2 (5.43
g; 27 mol) in DVF (10 m) added, and K2CO8 (2.0 g) subsequently
added. The r 3RPRRYCIR4RmraisuscimgcNHS estesi Rapaftycinod2-bemisueainate

| ed, d I ed .
added. The- aquegumirRZs ohls MsoRRlnSERRIMR tRim ctebuh 245
the conbi ned tetrgawitioylphdslesuceiraidyhaleiumitehafuck8Bordte T S$62 (BEkRy
NaCl, drfed ari g evap%r_at ed. The dark residue is purified ftirstl g on
silica gel V\Aé‘ﬂ gtmpel d@@fﬁ@/tﬁ@@ﬂ%W'B@l%ddede?HQIN,Nc@ts@PéQp%@hM nol
(10:1). Fractifie @811120 2oAni)oE Yiued! Snf¥RPRIHALA ' RASERAWPLC

shows complete reaction after 30 min. The product is purified by prepara-
tive HPLC. After lyophilisation, the product (125 mg) is obtained as colour-

less solid compound. MS shows the exact mass expected.
20

ity
L £y

g-Polylysine-rapamycin derivative:
e-Polylysine (3 ml of 25% aqueous solution; Chisso) is diluted with water
(30 ml) and adjusted to pH about 3 using TFA and lyophilised.

o5 Solution A: 30 mg of rapamycin 42-hemisuccinyl-NHS ester in 500 ui of

acetonitrile

Solution B: 500 mg of e-polylysine (acidic, see above) is dissolved in 5 ml of

water:acetonitrile (2:1) and adjusted to pH 7-7.5 by addition of triethyl-
amine.

30
Solution A is added to solution B with stirring. A cloudy mixture forms. Addi-

tion of acetonitrile (1 ml) causes the formation of a clear solution. HPLC



10t hen eluted on alumna with ethyl acetate/hexane (3:1) - ethyl

acet at e/ The product as pal e-yel |l ow sol igspb
(3.209; 4%{3%@ %qurlty (HPLC) WME: I\glr_}\la 296. 100; cal cPSi at egfo?dg?ﬁs

Cl4H15N3N03= 296. 1011.
15N- (4-Chl oro-3-(trifluoronethyl)phenyl)-((4-(2-(N hydroxyethyl -
car banoyl) (4- pyridyl oxy)) phenyl ) am no) car boxam de (5-4): A solution

Cce. and a scrigrasls Mk ayis SOpBIeRF TRARAE i Fedr e 2% elnlo
(1.26 g; 5. 70suB8mMyI-NHS St poaRhBaase of ahew brdd@cﬁgé‘ﬁges éma%{ctéd B~

the precipitated solid 20substance is filtered off and rinsed with
di chl or onet haprlylyaiged Themewh éorprasteied ugiSs4golated3ay greparatdentBLC w/@

bt d whi t | bs MrH= 495..1037 | cul
For | C22H1oCLFINIBH =T858 DYOUS ZRaP RGHPD R 2R3 D GeehoI Ay N S5
4.65 m®l) i sl ssolved in pyridine 25(15 m), and a sol ution of

succi nic anhydride (581 ng; 5.81 mml) in pyri- dine (5 m) is added,
N, N- di met hyl am nopyri dine (284 ng; 2.33 nmol) is added and the

E";Ttﬁ%efhﬁt 21 APTE S Vs kamypin HerBRYBMBT A 5oy RgieReey | ester
1
s Soevapor ai s, Pnde POTRRE IR I00d I i€ e %%EQPP?#B% TR

tol uene fi nalnyciniderivatie 010 trig, Ia@ouﬂ'ﬁepnmlpdls;sblvé&-n‘é)fveit@r adytanitild 2a6
white ft@am f—t@gg WO 2011/ 009539PCT/ EP2010/ 004198 - 49 - 4.45 mol ;
9509 M5 Mk il 25 thereactianeselbtien Exatisieditaib7-7.505 adsigion of

Sor af eni b derﬂm(égw rﬁYr?an% Sd rEaidd By (ST BIRfikab6r? b pPefiiade HPLC

Sacetonitrile a SO
, Ni | et r amet hygivés, (a&erdwcmmhsandyQhEodnajmﬁm;addnma@bolbatlesi $SIdButf-99

; 0.32 t | dded
Y P
conpl ete reacth®Brcy ?i]sooéﬂf\}éen()l 5%((%6”‘?? D@Tﬁ@ﬁ%_dggingdl)ecufé. added,

and theqgn xture Is purified preparative

Example 8 Sorafenib derivative of s-polylysine

4-Chioro(2-pyridyl))N-2-hydroxyethylcarboxamide (S-2): Methyl 4-
20 chloropyridine-2-carboxylate hydrochloride (S-1)(2.08 g; 10 mmol) (Bank-
ston et al. Organic Process Research & Development 2002, 8, 777-781) is
(. initially introduced in methanol {5 ml) and cooled in ice. Ethanolamine (3 ml;
50 mmol) in THF (50 mi) added dropwise over the course of 10 min, the
mixture is then stirred at 0° for a further 3 h and subsequently at RT over-
oe night. After evaporation, the residue is taken up in ethyl acetate and
washed with 5% NaHCO3, the organic solution is dried and evaporated.
The product, S-2, (1.84 g 91%) is obtained as pale-yellow solid substance
in high purity (HPLC). *C NMR (DMSO-ds): § 42.15, 59.98. 122.30, 126.82,

145.01, 160.43, 152.09, 163.20 p.p.m.

30
(4-(4-Aminophenoxy)(2-pyridyl))-N-2-hydroxyethylcarboxamide (S-3):

K tert-butoxide (3.17 g; 28.24 mmol) is added in portions to a solution of 4-



10obt ai ned as "off-white" solid substance (163 ng; 0.24 mmol ; 78%.
M5: MtH= 6 , | cul ated for C30H25CI F3N509: 692. 1371,

c- Pol yl ysi ﬁéolzﬁflz@g%?b derivative: s-Polylysine (3 m of Pfswﬁlgahoé@ﬁys
sblution; Chisso) is diluted with water-48¢30 nl) and adjusted to pH
about 3 using TFA and |yophilised. Solution A 17 ng of sorafenib
derivative 3-6 in 500 pl of acetonitrile Solution B: 500 ng of

- pol yl ysi i dic, b ' ' in 5 nm of
oYL St e A rpot PR A5 i) BBl )Ry eSfacry aehtne
triethyl am nemiﬁgaﬁpisqheﬁggﬁea%tmd@ 1t9h$ﬁ'é&+tgh(@=sngtds.@é 757 Rémotin

cl oudy solution fornms. Addition of acetonitri causSes the
formation of RMI €Hl morddadoandHRICO a2 @ g) abbsaquEhtiyiaddetolse ceagtiost i

by oduct besi dIeA G AT da2E Qi e B Pad Falelany o Feaber S
(71 ng)dis i sph@batirAedNEORUADIME drPLEdandTEE anaE68S bRESE Ve lYRi#&d

the desired nono-sorafenib-s-pol ylysine derivative. _
DOTA- s- pol y| yagaie vt efhwhaeetaes, iandtthe sonbdmed erganit phasropieengsheas wih

S pol y1yst ne- 200 By ERFRARU L o Bnd dhebbufil P Fapoepiaue i
di ssol ved i n padifead Breey onidilidal gel ith éthyPaddthic/ifeMareN@: 1)easthyPacetate/

solution is adjusted to S)H 7-7.5 by addition of triethylam ne and
react ed over ningiiangl (F:1) puprtiensaeeaingyy prosivat ate svangpaied tpgether and

011/ 009539P P. = B0 - g rl hi L L on, ,the
%d%_ési red corrp(c);lE/‘r?ﬁ &ﬁ'gég{)cﬂgéﬂ]ﬁgg‘% v@g]l ‘?tﬂg'sé/u‘ﬁ?tgﬂiéé%(@d%ﬁ@)‘. ét%lﬁgé#gﬁjt%r of
DOTA groups peetharict¢ll:¢).ithedptoeiunt ae pgalkyydiBwasolitbs distarice (3.20 g; 43%)

in high purity (HPLC) MS: M+Na=296.100; calculated for C14H;5sN3NaOs=
296.1011.

15 N-(4-Chloro-3-(trifluoromethyl)phenyl)-((4-(2-(N-hydroxyethyi-
carbamoyl)(4-pyridyloxy))phenyl)amino)carboxamide (S-4): A solution
of 5-3 (1.50 g; 5.49 mmol) in dichloromethane (20 ml) is cooled in ice, and
a solution of 4-chloro-3-trifluoromethylphenyl isocyanate (1.26 g; 5.70
mmol) in dichloromethane (20 ml) is added. After 1 h, the precipitated solid

20 substance is filtered off and rinsed with dichloromethane and dried. The
product (5-4) (2.34 g; 4.73 mmol; 86%) is obtained as white solid sub-
stance. MS: M+H= 495.1037 calculated for CaooH19CIF3NsO4: 495.1047.

PN
A s

Sorafenib derivative S-5: S-4 (2.30 g; 4.65 mmol) is dissolved in pyridine
25 (15 ml), and a solution of succinic anhydride (581 mg; 5.81 mmol) in pyri-
dine (5 ml) is added, N,N-dimethylaminopyridine (284 mg; 2.33 mmol) is
added, and the mixture is stirred overnight at RT. The reaction mixture
applied to a column containing about 20 mi of pyridinium-Dowex in pyridine:
methanol:water (8:1:1) and eluted with the same mixture. The eluate is
30 evaporated, the residue is evaporated a number of times with toluene finally

with acetonitrile. The product (S-5) is obtained as white foam (2.65q;



2: Use exanples 1. Organ distribution study In order to determ ne

t he pharnma i i c-polylysine-DOTA is | abelled with

radi oact i vémé&@ﬁ?dgg%illl n in accordance with Synthesis Ethadrj{glfPémlf/[@“ws
10and NVRI mice are injected in groups o#9three aninmals each via the
tail vein. The anmount used is about 5 pg of c-polylysine-DOTA per
animal, the dose is about 1 MBq per animal. The aninmals are

pl son 11 vert 4 gy oaRddns Wi EReB. e oLk i S 14 R pee
to their radispagtpgyty in a ganma counter. The anount of radioactiv-

ity in the corresponding organ represents directly the anount of
s-pol yl ysi ne- DOTA taken up. The animals are killed after various

experi ment . 1 SoERRBIEHaBYAE S L L g PR RTEREE ool ¢
per f or fince ofcetohitiie (BXPIErdreaksiutidl cBW, arvVSNNgdtyaméthyi-©-ghseaesied in

t he neasurenents that over 150 per cent _of the injected dose per gram
of kidney ti s®igyhaeeniHm tetradupipborte i §itl) {98ma; {32 kel ik asgionitrile

animals only ' t AN e6L ] ;In%l( - 110

s- pol yl ysi ne-@%?m\ﬁ% g?r% ’ ﬁdong?ﬁ%Wg9lé§%e %?Aﬂltﬁ%?ﬂ'p{nﬁl was
25The gr aphi cﬁde&ﬁi%mﬁa%mmﬂe%aeﬂclﬁaﬁbaﬂE)@mini !ll‘lP/tlQ‘F)Aaihi\%]tér
organs investjgated is 0 in Fig. 2. The Y axis represents the
specific acc_ud%tﬂ‘ht'? 5‘F’d?a= %mt%'?“ﬁt%ﬁﬂ gPUsHIgE REcRaratvely atlét as-Gsr
gent of10 he i hiaiachdoneuAre: AliR¥sidlUBs hid: § daimeof SPEAIANS: t he
results for conjugates wth vari- ous degree of “10adi ng:” P17 about
10% of the | yiEithie= 6&ihdB88 scalaulatedaoDOLdsCHF;NauEoB3A370f the | ysine

nmononers carry a DOTA and P3: about 3050% of the |ysine nononers
carry a DOTA. WO 2011/ 009539PCT/ EP2010/ 004198 - 51 -

e-Polylysine-sorafenib derivative:

e-Polylysine (3 ml of 25% aqueous solution; Chisso) is diluted with water
15 (30 ml) and adjusted to pH about 3 using TFA and lyophilised.
Solution A: 17 mg of sorafenib derivative S-6 in 500 ul of acetonitrile
Solution B: 500 mg of e-polylysine (acidic, see above) is dissolved in 5 ml of
water:acetonitrile (2:1) and adjusted tc pH7-7.5 by addition of triethylamine.

20 Solution A is added to solution B with stirring. A cloudy solution forms.

{_ Addition of acetonitrile (1 ml) causes the formation of a clear solution.
HPLC after about 15 min shows complete reaction of the sorafenib deriva-
tive S-6 and formation of a new product besides unreacted s-polylysine.
The newly formed product (71 mg) is isolated by preparative HPLC and

25
characterised by MS as the desired mono-sorafenib-g-polylysine derivative.

DOTA-e-polylysine-sorafenib derivative: DOTA 2 6-diflucrophenyl ester

(197 mg; 360 pmol) in acetonitrile (1.5 mi) is added to e-polylysine-sora-
30 fenib derivative (71 mg; about 15 umol) dissolved in water;acetonitrile 2:1
(1.5 ml), and the reaction solution is adjusted to pH 7-7.5 by addition of

triethylamine and reacted overnight at RT. Purification by preparative HPLC



2* PET neasurenent For PET neasurenents, labelling is carried out
with 68-galyhumidedssgccordance with Synthesis Exanple 4, gitedBfyo04198
ki dney accunulation 1s investigated dynanmically in a small-ani rra( PET
scanner (Siemens). It is found 5 here t "t he conpound

(c-L-pol ylysine-DOTA, | oaded with 68Ga) achi eves an extraordinarily
good organ to background ratio and accumul ates virtually exclusively
in the kidney,: lLal Hes. he = L QQy: A he
i dney i n ol QYFHRER yRINERONTIE el ditipclytt S55URHHRNS 301d Bub
experinents Sthece(@key)oThe domthaVidER GINA goduEbpdicmbidoh cisalatempacdd
w th the uptake 8£ é%-L%fol yl ysi ne- DOTA, | oaded wth 111In) in the
rat and nous s {18-4ft-anar " sci nti graphs. Both known tracers
exhibit a worse kidney to background ratio than the substance
according to the invention. 15 3. Conjugation of various conpounds
carryi n@ car baxyse exanypdes n order to investigate the effect of

vari ous conpounds carrying carboxyl groups on the accunmulation in the
ki dney, c-polylysine is conjugated with a 20DOTA unit in order to

2ddi t on to R e Y of units of another
conpound car rlyi ardectr deteyhirgr iheshaomachkiacticaepoiglysinecDOT 4 isilaiselieal
Roce Lon o AL 0 B e ko i Gt e 21
(1, 4,7,10- t et RARAMChRe %qﬁﬁgﬁ‘ﬁﬁiogﬁyof trBE anirh&lks¥HPSia ihe tail

‘N"- nonoacetic acid, Macrocyc contalns no carboxyl groups
af ter conj ugatgionTherhicint uaed cabout Apg of cipoliyendiDDEX paniatimdo thet
exceed the accunul ation al ready achi eved with a DOTA group, while the
conj ugat es w %%'ﬁt@q%‘tagﬂaq%i%ﬂmabxcel | ent accunul ation and the

conj ugates w+ LRl i 11 fic Y |-at)l I
i dney. v 20137 EoSsleSFbi BT R lngRtn 2R L SR S3ariiboa
s- pol yl ysi ne heéarh lond,yspdesn, DEEA kidnay, parscialeain) ard Rebstidated with
s-Pol ylysine (780 ny),. is dissolved in water:methangol 1:1, and DOTA.
2. 6-dli 1 tor ogFERGF BAEV rediB3CHAY 117 SRTMEAUNET ddgemotnt of radioactiv-
di i sopropyl et;hyiapi i o : ] i tAf ) ed
over ni ght at 1&@9%‘3}%6’&%%&%?%8@@? dlréa@url rg@@%ﬁf%ﬁ{@éﬁi%ﬁ{@%% ?}p:oyed
M5 shows a milysinedDOW Astapeh yiby ThaanimdlssarpdiliddysitaresatioDeTitnad Thireis
ratio about 2:1. This conpound, Ref 1, is ufs%d for the preparation of
al | fol | owi nd"HEf pﬁ,il&ggﬁe entire performance of the experiment, in accordance
with the ethical principles for scientific performance of animal experiments.

20 - . .
Surprisingly, it is observed in the measurements that over 150 per cent of

the injected dose per gram of kidney tissue accumulates in the kidneys of

£

the experimental animals only 10 minutes after injection of the '"'In-loaded
g-polylysine-DOTA. A small proportion is excreted via the urine.
The graphical representation of the accumulation in the various organs

25 investigated is shown in Fig. 2. The ¥ axis represents the specific accumu-
lation in the particular organs — indicated as per cent of the injected dose
per gram of tissue. P1 to P 3 represent the results for conjugates with vari-
ous degree of loading: P1: about 10% of the lysine monomers carry a
DOTA, P2: about 30% of the lysine rnonomers carry a DOTA and P3: about

30
50% of the lysine monomers carry a DOTA.



10 DO 3AM acetic acid derivative of Ref. 1: DO 3AM acetic acid (42
mg) and TSTLA( JiBsear e dissolved in DM (2 m), and
djgisopropyﬁg?ﬁyf’ém ng (18 pl) is added. After 1 mn, thi Spcgé Puz'f}}ot")or?ﬂgss
added to Ref. 1 (16 ng) in water:di oxaned -1 (400 pl) and left to
react at RT overnight. After dilution with water, the product is
purified HPLC and | yophilised. 15 20 Citric acid derivative of Ref.

1. Ctric anh k i ed fromcitric acid (2 nmmol) and
di cycl ohexyl det?%éés Sirig! ) in THF (5 m). After 30 min, the
di cycl ohexyl uFeaPEdrmEgsirenidnts, ealeslling fs earded ions aihwee-Ballitik, inThecor-

filtrate is evaporated and used further directly. Ctric anhydride
(80 nm) in pyddrrenwith Zyothasis Fxampled. ard Bhesigdney sacwnuépn i§ investing)

R 4 e . & &=t _ o) —and
the mixturs | SEBRNnaiER iR FhallBaRHE! ST SoihGt (steehShi B und”
the product isereunif inedcdibsuran(-1-polhsiies BOTA Headetragth BGarhttibves

acid units per nol ecul e of spolylysine-1xDOTA can be determ ned by M5
as 4-8. 25 Sudepexiracinalilyepery argaretobatiaround ratigcancthrecumnnipérg vgually

(100 mg) in pyLdci:ng: di . L ' d i o}
Ret . 1738 mop ity T A REney il e lesh et o R Bt ARoth,
(1000 pl), anithetkidgnay ixtretgtiontoshé remdirater BTiHviesdy.ght . After dilution
with water, the product is puri30fied by HPLC and | yophilised. WO
2011/ 009539PCT/ EP2010/ 004198 - 54 - lapatinib or nilotinib,
i-amunot her apesitd §mAdRRvS: e’k | e cetuxi mab, al entuzunmab and
‘bevaci zumab, antrt pt ) exanpl e naproxen, i buprofen,

i ndomet aci n, Predptakel affe"TEMABS sodaf *Fiykh-DMBA as®nempardilidith ané de,
antibiotics, in Earti cular the penicillins, such as, for exanple,
Sbenzyl peni ci YRTRKE Ot kiPOMIYSInE-HIC Biwieaeed with, ' tIRbIndBpHal 3% H1quse,
such as, for - QX i LOX ke OF LX]

the 3.1 act angeao mBIE ore e b s Ko SEFE SN HfohE kihy to
sul bact am or backgbauridiratiotthan tiae bapstaaos acstidingitd thidnventom! e,

i m penefg or neropenem the nonobactans, such as, for exanple,
aztreonam the tetracyclines, such as, 10for exanple, tetracycline,
chlortetracycsi : i L& 1 i

1 gecycl i ner eI OFELUD SorBOURNE cling cARSYRY 1o
erythromycin A the glycopeptide antibiotics, such as, for exanple,

vencoreln. " e SRR HTES AT Shecl S BERR R SERR o
val ganci cl ovidroup8 @i thk A6climuiABn ih?tﬁé%cﬁ’x Ifg—plawly)@i‘ﬁ’é Recorff GAEA \ith a

foscarngj, idoxuridine or tronmantadine, an
DOTA unit in order to facilitate labelling with radionuclides for animal

i experiments. in addition to the one DOTA unit, a plurality of units of another
compound carrying carboxyl groups or of a compound which carries no
carboxyl groups are conjugated on. Organ distribution studies of these

conjugates show that conjugates with DO-3AM (1,4,7,10-tetraazacyclo-

25 dodecane-N, -N', -N", -triamide, N"’-monoacetic acid, Macrocyclics), which
contains no carboxyl groups after conjugation, exhibit an accumulation in
the kidney which do not exceed the accumulation already achieved with a
DOTA group, while the conjugates with citric acid exhibit excellent accu-

20 mulation and the conjugates with succinic acid exhibit good accumulation in

the kidney,



hypertensives, in particular the ACE inhibitors, such as, for

exanpl e, benazeFrl |, captopril, cilazapril, enal april f05| nopri |
li sinopril, Woed WW8Hi |, quinapril, rampril, trandol apriTCHEP2010/004198
zofenopril, the sartans, such as, for exgpple, |osartan, bal sartan,

irbesartan, candesartan, eprosartan, ol ne- 20sartan or teI rrisartan,
the renin inhibitors, such as, for exanple, aliskiren, and the beta
bl ockers, such as, for exanpl e, proproanol ol , pindolol, sotalol,

bopi ndol ol , aSafntheﬁis afiagos- pohdvsw@ewitbrtmlwoneeamlbumtmrdppbemle

Qigimva?'eo:orobeﬁ%%fn §)5-Pebias WS L PRG G i Wil BRtGRE 1

acet azol am dep _
osent dor ot BT SidGropehl SHEM HFS mB) T hiEMatRel 1 nd B UikBpropy
benzt hi azi de, etfwlamm'et{ﬂaﬁlm{)els acﬂdledr ahdfthelonedire isdsijprad dermight rURITddhe

met ol azdne, clopam de, xipam hydr of | uet hi azi de, )

met hycl ot hi azfJ uchs %ﬁl‘%ﬁ?&ﬂé?’*—&%‘ﬂ%&oﬁgﬂg?g' %e?q@"é?]@ mixture of e-poly-
spi ronol act ongg;-EAnk i Qﬁr)f ' 140

Conj ugat e acc@r ding fg%@freysgrﬁ’é ﬁgrse 0 urghaeisr%'nfa %Pg1 gﬁésrgapéwrs'%
that the ol i gonsrudeasfontrehpicparatiogt &f ZF follOwing SéHivamineser units. V\D
2011/ 009539PCT/ EP2010/ 004198 - 55 - 5. Conjugate according to one or
nore of Clainms 1 to 4, characterised the oligoner consists only of
s-1ysine nonopgy L r

CI aims {pto 5, gwa%tégtrlfged&ﬂ&'w ﬁ’i/S gQ%rl'ﬁ g%)e?gé@)%g?s a&‘Bf(ﬁz%g)
§ pol yl ysi ne. and TSTU Cbhmggau'ed&somedllnd)ME (lmel) candwiisnpebp e dymnibe

to 6, ch t t at d b |
b ouns vt an 118 GBfy afe s 1‘? i SR aorc 6 KRGO, S TRGG Ty oo
carboxyl groupgter: dloxé?ne pqar(lttl E &9 @ Gt & W?v@Fnigﬁ’ﬂ; ARt af TS

Ito 7, characterised In east one conpound car ng car boxyl
groups i s bonwgéd water, éhelpyoductﬁpuiaﬁezcl slp'aceand ty@phhieedm no group of
an s-lysine nononer unit. 9. Conjugate according to one or nore of

C ai s +5to 8, characterised in that at |east one conmpound carrying

car boxy!™ gr ougstricSadid Rl Rie"8f REEN: -Cig1Shhyariaess préptired Bdm citric
preparati on of a conjugate corresponding to one or
acid (2 mmol) and dicyclohexylcarbodiimide (1 mmol) in THF (5 ml). After
30 min, the dicyclohexylurea formed is filtered off and rinsed with THF. The
filtrate is evaporated and used further directly. Citric anhydride (80 mg) in

pyridine (200 ul) is added to a solution of Ref. 1 (38 mg) and dimethyl-

20 . - . .-
aminopyridine (5 mg) in pyridine:water 1:1 (200 ul), and the mixture is
’;; stirred at RT overnight. After dilution with water, the product is purified
HPLC and lyophilised. The number of citric acid units per molecule of &-
polylysine-1xDOTA can be determined by MS as 4-8.
25

Succinic acid derivative of Ref. 1: Succinic anhydride (100 mg) in pyri-
dine:dioxane 1:1 (2000 pl) is added 1o a solution of Ref. 1 (38 mg) and

dimethylaminopyridine (5 mg) in pyridine:water 1:1 (1000 pl), and the mix-
ture is stirred at RT overnight. After dilution with water, the product is puri-

30 fied by HPL.C and lyophilised.



nore of Clains 1 to 9 which conprises at |east the foll ow ng process
steps: a) RI@YHSlopdks®f an ol i goner which consists of peptricdiErabiopo4198
| i nked nononer units and which is either Apuilt up fromnore than 50%
(based on the nunber of nonomer units) 'oEf s-lysi ne nononer units or
conprises at 25l east 10 successive nononmer units which are built up
fromat |east 70% (based on the nunber of nononmer units) of s-lysine
monorer uni t%a?&tirﬁs'Hrwaﬁihiaﬂi:ﬁhlﬁ{othsﬁaﬁietﬂi@agﬁtsqw danasibicsabasiab,
conmpound carryl ng carboxyl groups to the oligomer fromstep a) 3011.
Conj ugat e coralegporidnaly and evaceumaty, andiphtpgisties 1far exemple pagieEn,

t. WD 2011/ 009539PCT/ EP2010/ 004198 - c 12 f j ugat
(r:rgprespondi nd°tB AR |B$or|ﬁ]8faem%fpr%85||spr€onf, ?%@*beée’ﬁgﬁ@%toftﬁséﬁ%?érggg ©
kidney. 513. {Nafd<omRiceatibicnes Uadaeticirampegridiling, dueasds, favexample,

conjugates corres- ponding to one or nore of Clains 1 to 9 which are
coval et | y bdveiwyinanicillimagethisiliscen amoxicillin, the ceplplesprifis, sugh as, for

particul ar a therapeutic or inmage--enhapcjng, co S 101 ast
conprising a %Wﬁ‘%a?%#%’f'?‘eg O I%Df'Wg_C?gad(Sﬂ’gl Brrg%ﬁﬁ?'@ @"P %Paé:it%éa%gt o 9.
15. Kit for tikgiprbePaLahiRNidfex@nd] Qaf®Bhic 4dd, RANBAEahadT tAzobactam,

t herapeutic or inage-enhancing conposition, at |east conprisi ng a
conj ugat e corthesEsbaperiangs.tsuchras, der exareplef intpanam dr merapeng, 25e

monobactams, such as, for example, aztreonam, the tetracyclines, such as,

b=

10 for example, tetracycline, chlortetracycline, oxytetracycline, doxycycline,
minocycline or tigecycline, the macrolide antibiotics, such as, for example,
erythromycin A, the glycopeptide antibiotics, such as, for example, vanco-
mycin, the enediynes, such as, for example, calicheamicin, virostatics, for
example aciclovir, valaciclovir, ganciclovir, valganciclovir, penciclovir, fam-

13 ciclovir, brivudine, cidofovir, foscarnet, idoxuridine or tromantadine, anti-

hypertensives, in particular the ACE inhibitors, such as, for example,

benazepril, captopril, cilazapril, enalapril, fosinopril, lisinopril, perindopril,
quinapril, ramipril, trandolapril or zofenepril, the sartans, such as, for
example, losartan, balsartan, irbesartan, candesartan, eprosartan, olme-

20 sartan or telmisartan, the renin inhibitors, such as, for example, aliskiren,

and the beta blockers, such as,; for example, proproanolol, pindolol, sota-

g

lol, bopindolol, atenolol, bisorpolol, celiprolol, esmolol, metoprolol, nebivolol,
oxprenolol, carvedilol or labetalol, uricosurics, for example probenecid or
benzbremarone, or diuretics, for example acetazolamide, furosemide,
25 torasemide, bumetanide, piretanide, azosemide, etacrynic acid, etozoline,
hydrochlorothiazide, benzthiazide, chlorothiazide, chlorthalidone, indap-
amide, mefruside, metolazone, clopamide, xipamide, hydroflumethiazide,
methyclothiazide, polythiazide, amiloride, triameterene, spironolactone,
canrenone, eplerenone or spironolactone.
30
4. Conjugate according to one or more of Claims 1 to 3, characterised in

that the oligomer has a chain length of 10 to 50 monomer units.
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5. Conjugate according to one or more of Claims 1 to 4, characterised the

oligomer consists only of e-lysine monomer units.

6. Conjugate according to one or more of Claims 1 to 5, characterised in

that the oligomer consists of e-polylysine.

7. Conjugate according to one or more of Claims 1 to 6, characterised in
that at least one compound carrying carboxyl groups which is conjugated to

the oligomer contains two or more free carboxyl groups.

8. Conjugate according to one or more of Claims 1 to 7, characterised in
that at least one compound carrying carboxyl groups is bonded, directly or

via a spacer, to the amino group of an e-lysine monomer unit.

9. Conjugate according to one or more of Claims 1 to 8, characterised in

that at least one compound carrying carboxyl groups is a complexing agent.

10. Process for the preparation of a conjugate corresponding to one or

more of Claims 1 to 9 which comprises at least the following process steps:

a) provision of an oligomer which consists of peptidically linked monomer
units and which is either built up from more than 50% (based on the
number of monomer units) of e-lysine monomer units or comprises at
least 10 successive monomer units which are built up from at least 70%
(based on the number of monomer units) of e-lysine monomer units

b) conjugation of at least one optionally activated compound carrying car-

boxyl groups to the oligomer from step a)

11. Conjugate corresponding to one or more of Claims 1 to 8 as medica-
ment.
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12. Use of a conjugate corresponding to one or more of Claims 1 to 9 for

targeting of the kidney.

13. Macromolecule conjugate composed of at least two conjugates corres-
ponding to one or more of Claims 1 to 9 which are covalently bonded to a

macromolecule.

14. Medicament, in particular a therapeutic or image-enhancing composi-
tion, at least comprising a conjugate corresponding fo one or more of
Claims 1 to 9.

15. Kit for the preparation of a medicament, in particular a therapeutic or
image-enhancing composition, at least comprising a conjugate corres-

ponding to one or more of Claims 1 to 9.



