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(54) Title: USE OF PERFLUOROALKYL-CONTAINING METAL COMPLEXES AS
CONTRAST MEDIA IN MR-IMAGING FOR VISUALIZATION OF INTRAVASCULAR

THROMBI

(57) Abstract: The invention relates to the use of perfluorcalkyl-containing metal complexes
that have a critical micelle formation concentration < 10> mol/l, a hydrodynamic micelle
diameter (2 Rh) > 1 nm and a proton relaxivity in plasma (Rl) > 10 I/mmol.s as contrast media in

MR imaging for visualization of intravascular thrombi.
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Germany, 60,000 humans per year are treated for thromboses and their consecutive symptoms.

In the USA, an acute thrombosis of the deep femoral veins of the leg and the pelvis occurs yearly
in 48 out of a population of 100,000. About 12% of all stationary patients develop clinically
detected deep femoral or pelvic vein thromboses. About 20 to 30% of all general-surgery
patients and more than 50% of all patients after orthopedic/emergency surgical intervention
suffer deep femoral vein thromboses, whereby in about 1% of these patients, a lung embolism
with clinical symptoms occurs (Leitlinien zu Diagnostik und Therapie in der Gefdpchirurgie
[Guidelines in Diagnosis and Therapy in Vascular Surgery}, published by the Board of Directors
of Dt. Ges. f. Gefipchirurgie; Deutscher Arzteverlag [German Society for Vascular Surgery;

German Physicians’ Publishing House], Cologne 1998).
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The diagnosis of thronboses in clinical practice is
the seo@idplacecthe bbjedt afuhe thyrapyrafiha thrombosis is to prevent additional growth of
the thrombus and to avoid late sequelae or complications.

The diagnosis of thromboses in clinical practice is mainly carried out by imaging
processes. A very suitable method for detecting a thrombosis as well as for determining its extent
is the radiological contrast medium study (phlebography). Drawbacks are the exposure to
ionizing rays and the side effects that are associated with iodine-containing contrast media. The
initial examination method in the suspicion of low femoral vein thrombosis in many clinical
devices is therefore the color-coded duplex sonography (B-scan plus PW Doppler), which is
extremely dependent on the examiner, however. Other non-invasive imaging processes for
visualizing luminal vascular changes are arteriography, CT angiography and MR angiography, as

well as methods of nuclear medicine.

Thrombi thus can be visualized by blood corpuscles that are labeled with indium-111 as
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imaging. Complexing agents such as DOTA or DO3A are bonded to a backbone — for example,
polylysine,

In WO 95/20603, Sandoz describes paramagnetic DTPA conjugates, which are suitable
for the thrombus imaging.

In the Barne-Jewish Hospital Patent US 5,780,010, specifically binding (biotin-avidin
complex) conjugates are described as contrast media for thrombus imaging. Also, in WO
98/16256, the Burnham Institute describes radicals that specifically bind (to integrin) and that
make possible a thrombus imaging. In these conjugates, paramagnetic complexes of DTPA,
EDTA or DOTA are contained as signaling radicals.

Conjugates that consist of a guanidine derivative and paramagnetic complexes are

described by 3-Dimensional Pharmaceuticals as contrast media for the thrombus imaging in WO

01/04117.

Conjugates that consist of complexes of DTPA, DOTA or DO3A and polypeptides are




In Application WO 95/ 24225, Nyconmed naned pol yner

conpl exi ng agents for thronbus imagi ng. Conpl exing
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In WO 02/22011, images are shown, but the latter are obtained according to T2*-
weighted flash sequences, such that the thrombi are only signal-free after the administration of
contrast medium.

The examination of the blood of the patient for the presence of an elevated concentration
of D-dimers has recently gained considerable clinical importance. According to associated
studies, a concentration of less than 500 pg/l of D-dimers in the blood rules out the presence of a
thromboembolism with very high probability (Wells, P. S. Brill-Edwards, P., Stevens, P. etal. A
Novel and Rapid Whole Blood Assay for D-Dimer in Patients with Clinical Suspected Deep
Vein Thrombosis. Circulation 1995; 91: 2184-2187). The specificity of the D-dimer detection
is low, however, such that a thrombosis cannot be deduced from an increase of the concentration
in the blood.

Obtaining images with the aid of nuclear magnetic resonance (MRI) is a modern, non-
invasive radiological process, which makes possible the visualization of physiological and
pathophysiological structures with a very good space and time resolution. In the diagnosis of
deep femoral and pelvic vein thrombosis, the MR venography (MRV) has been methodically

established for quite a long time as an alternative to phlebography and color-coded Doppler



effects, such as, for exanple, reduced conpatibility,
occur nore often. O the particulate contrast nedia,
the thronbus visualization of EP 885545 is descri bed
but not confirnmed by experinent. In WD 02/22011, images
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sonos B S0 G Ph BN AT RSB e MRy
ofthei nﬁ)oixt ance.. A%coer(fion bﬁiﬂg _ssoci ated st udi es, a
(ES cERPFat PeR V6t 18 500 g/ of D-dimers in the
VeSSt P TR TP BB A
basica?g ?Xlgﬁ%e}réépviag vﬁlualjZ%d bg“ﬂgﬁl{l%ﬁ%ambﬁam dnd %lirga%/eﬁl%ﬁaﬂ)fed via

_ h Patients w ni cal Suspecte
an instépivBin BHPIRREDS of SHLGH bAhnaFheli® eontraddmetBA 18 4 Case JIMR
specificity of the D-diner detection is |ow, however,

angiogrhshy wifleéonettiunalyeesdcellflar) paambgnctie dutsemcds; ® RbMbBgeneous vascular
I ncrease of the concentration 1n the blood. Qbtaining

contrastiB getaluhshuchieecqinthichfinipeddsaarcvaragivatin hdi vide amses. PNRIthe
is a nodern, non- invasive radiological process, which
expected hesofjogldy bbt&ehﬂnﬂed/bmlﬂaktimeﬂid arsoafhllghfideml mei sgdntsdhtcbwever,
pat hophysi ol ogi cal structures with a very good space
the fagigrgcantnast mestwhsupprarted BR-MRA efivdd)broasiventageous e Bfithf Ehtarlx-spinecho
and pelvic vein thronbosis, the MR venography (MRV) has
(TSE)saé ﬂ%ﬁ%‘PﬁE Helt4ITOY)-sespiengss (xreaypt pepragiunedurg), |ap ﬁéect“iaWélﬁ'ﬁl level

an alternatiye to phle raphy and col aor-coded Doppl er .
can alsp Mb&w&@wxf msdywphgﬁﬂ@%%%v KopigeCs el apSpVeregaphic am

ot Sy o L S e B S Sl e
Venoé{ip&% éxﬁqﬁq%tége%tﬁo%’]e?-%qu %o%oD'graN}%l i r[}sg%% R‘/I%*ﬁé{al Ft](b\»? A\{J?g%%Ht%tion];
Rofo, Fortschr. Geb. Rontgenstr. Neuen Bildgeb. Verfahr. 2001; 173: 810-814). Flow-sensitive
MRA techniques, however, are less suitable for the diagnosis of thromboses, since in veins,
especially in those with a thrombosis, the flow rate in the non-thrombosed portion is often too
low.

The use of specific contrast media with selective concentration in certain tissues and
organs could increase the diagnostic value of the MR imaging considerably. Contrast medium
preparations with selective concentration in intravascular thrombi were able to detect location
and degree of the disease at an early time and thus to make possible a targeted therapy and
prophylaxis.

In addition, there is therefore a need for a compatible, powerful contrast medium for
visualizing arterial and venous thrombosés.

The object of this invention was t;herefore to make available contrast media for the
visualization of intravascular thrombi in MR imaging that meet the requirements for

Selective concentration
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For the following tests, the gadolinium complexes were used, since the gadolinium of all
paramagnetic ions has the greatest influence on the signal amplification in the MRI.

In an in-vitro test (binding to a fibrin gel), it was possible to prove that the compounds
according to the invention bind to the fibrin gel at a concentration of 0.01 mmol of Gd/I to 79%
and at a concentration of 0.1 mmol of Gd/I to 39% and thus make possible a reliable
differentiation from plaque.

In addition, the contrast behavior of the compounds according to the invention was also
examined in vivo. In rabbits with photochemically induced thrombus (PIT; i.v. injection of rose-
Bengal and irradiation with xenon light), a considerable enhancement in the induced thrombus
could be observed at various times after intravenous administration of 0.1 mmol of Gd/kg of
body weight of the compound according to the invention (2 to 48 hours p.i.) with T1-weighted
sequences. At the time of 24 hours p.i., the gadolinium concentration in the thrombus was about
4 x higher compared to the blood.

For the MRI imaging, gadolinium concentrations of at least 50 pmo/1 and at most 2500
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contrast nedia for the visualization of intravascul ar
thrombi in MR imaging that neet the requirenents for
Sel ective concentration 6 H’gh conpatibility Strong
enhancenent Conplete elimnation and good water
solubility. It has now been found, surprisingly enough,
t hat perfluoroal kyl -contai ning netal conpl exes, which

o (5 e Bl b BT SPFPERE 650 o
mhe a8 A S B S Sk i A TR St
o A S AU 1 RN bl e
it f SRR on A6 S AR TR AL s
toda%ﬁg{mﬁhﬁ&%ﬁﬁt%nﬁeﬁﬂ&gﬁ@_ can be distinguished clearly

rom one another. This is therefore inportant, since

t AERiphilidtohtpRul@Unst 28 hagfpdiaipoRfon HIDOA F&ﬂﬂﬁﬁ)aﬂc@hside chain in the
result in lethal enbolisnms. For the follow ng tests,

molectiiReéhgadsptionallydorasnidxias lpepialiciBsktr withnetotdh molecule are defined as
gadol i nium of all paramagnetic ions has the greatest

perflubmblkyRcomeainming intetal sogplekesathyplard suitalble dor use acdoedindo. the mvention.
in-vitro test (binding to a fibrin gel), it was

The pglasmirtidreot the peropaindh agcording todhpoueniion istocwedibyigna ¢r mere metal
invention bind to the fibrin gel at a concentration of

complgxgspngwptionyly earsentadditional palaEE®EPR concentration of 0.1

mol of Gd/I to 39% and Hhus nake gos i bl e a.reLiabIe
In aqueous systems, these amphiphilic molecules show the properties that are

characteristic of standard surfactants (such as, e.g., sodium dodecylsulfate, SDS). They thus
reduce the surface tension of water. By tensiometry, the so-called CMC (critical micelle
formation concentration in mol/l) can be determined. In this respect, the surface tension is
determined based on the concentration of the substance to be measured. The CMC can be
calculated from the plot of the surface tension function (c) that is obtained. The critical micelle
formation concentration of the compounds according to the invention must be < 10° mol/l,
preferably < 10 mol/.

The amphiphilic compounds according to the invention are associated in solution and are
present as aggregates. The size (2 Rh) of such aggregates (e.g., micelles, rods, wafers, etc.) can
be determined with the aid of photon-correction spectroscopy (PCS).

As a second criterion, the hydrodynamic micelle diameter 2 Rh, which must be > 1 nm, 1s
therefore used. In particular, those perfluoroalkyl-containing metal complexes according to the
invention whose 2 RH > 3 nm, quite especially preferably > 4 nm, are suitable.

Both the determination of the CMC and the photon correlation spectroscopy are described
in H.-D. Dérfler, "Grenzflichen- und Kolloidchemie [Interface and Colloid Chemistry],"

Weinheim, New York, Basel, Cambridge, Tokyo, VSH 1994.



differentiation fromplaque. In addition, the contrast
behavi or of the conpounds according to the invention
was also examned in vivo. In rabbits with

phot ochem cal |y i nduced thronmbus (PIT; i.v. injection
of rose- Bengal and irradiaton with xenon light), a
consi der abl e enhancenent in the induced thronbus could
be observed at various tines after intravenous

adm nistration of 0.1 mmol of Gd/ kg of body wei ght of

R TS BB A b B o
o BGEaRs e NIRRT AR AADARD, Do
measuféMient 'ftg‘ 6@&0*1@?%% BBrel A3HG g@gg‘%?@g ﬁ)ﬁ%r{s‘?‘tﬁopﬂl% d)?l['pogé Iacrg:ording

east at nost are require

to the §f¥entid¥, HERERXiVIP BRIt BNS lﬁ?ﬁ&%@éﬁﬂ% hR>Q0 | (él%?ﬁfgféﬁ‘d'bqiy >13

I's carried out.” The 1 naglng can be done aft

Vmmdls, R Rl préfrably A Maops.af ter injection of the
conpoundS according to the invention. Since primarily

t Reladitity RE[Ianaiol & o f MR- @htridd trelliassding €o thefihupnee das
wi th the gadol i nium conpl exes according to the

determinstewith ¢ig, Mihidpee RR0gletviee obike Bewlee Sompanyb ERie radds@rendents were
detect an enhancenent in the thronbus. Anphiphilic

taken atct®P0 andls fitkiastrength af 0.47 peslaarEighi measuringgo@tawere recorded by each
perfl uoroal kyl side chain in the nolecule that is

T1-seqysnéar nlB0F-F1-00h invsrséan repevery. | Apophdining bovinkplasmd ofthe Keaeber
total nolecule are defined as perfluoroal kyl

Compambiasaisad.n§hheaninastapedina gercentritong framelfl] i Bledatches yere between
according to the invention. The polar portion of the

0.30 2p¢hd8unds according to the invention is formed by one

of nor t al onpl exes and optiqnall sen .
e gy e TRy TR (i coruit obelh Brmpfidagcording t
. ,philic molecul es show the.properfies that are
ctaim S 1P o Brfftmi il B A ORE A BBl Lofmgunds tht
are de§c91%¥:&‘ i @Qﬂ%%'ﬁﬂhf éﬁlgi{ gl%la§§ion-g3§ YiIsb BY Fount§l H‘ﬁse“}d]guqlicat(ijon.
surface tension of ‘water. By tensiometry, the so-calle
Surprist{Eiy(enbigh, G@as Bién&hb®n that these compounds are also very well suited as MRI-
contrast media for visualization of thrombi. As quite especially preferred compounds, metal
complexes MK 2, 3 and 4, as well as MK 8, 9, 10 and 11 (cf. also Table 1) are used.

In another embodiment of this invention, those compounds of general formula Ia
according to claims 12 to 21 are used as preferred compounds. These compounds are known and
are described in WO 99/01161. Their use as MRI contrast media for visualization of thrombi
still had not been described to date. Of these compounds, quite espectally preferably metal
complex MK 12 (cf. Table 1) is used.

In another preferred embodiment of the invention, the macrocyclic perfluroalkyl

compounds of general formula Ib

K—N—L"-R (ib)

in which




formati on concentration in nol/l) can be determ ned. In
this respect, the surface tension is determ ned based
on the concentration of the substance to be neasured.
The CMC can be <calculated fromthe plot of the surface
tension function (c) that i & obtained. The critica
mcelle formation concentration of the conpounds
according to the invention nust be < 10'3 MOM
preferably < 10 4 nol/I'. The anphiphilic compounds

agcording to th nventlon ar 8 t on
2Ka ar o olfodl Sh 43 P48 SHRES? 598(42'*&%?'5‘ LI
aggregates (e.g., mcelles, rods mafers etc.) can be

determined with the aid of photon correction
spectroscopy (PCS). c@oR'econd criterion, the

hydr odynam ¢ m cel | e [di.a er ;2 Rh, which nmust be > |

nm is therefor | ar, those

per f | uor oal kyl - Nty 2 | exes a @ rding to
the inventdor' >3 run, quite es@l cially
preferably > 4 n uitable. Both the determ nation
of the CMC and the phQton, correlati on spectroscopy are
described in H.-D. Do?¥Rer, "G enzflachen- und

Kol | oi dchemi e [Interface and Col | oi d Chem stry],"

Wi nhei w Yor k, Basel, Canbridge, Tokyo, VSH 1994.
8 As aBfifP¥ criterion, the proton- relaxivity in plasm

R L 40C a f d t th of
sed, Rhe rFR(0x 3 HYARET alPTT & 4 RebiaR SaHiHHeRSF At gymbers
'S the quan%é%%Q?xﬁsyqﬁaﬁyrenent for the shortening of

rel axation the”protons. For the purpose
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Rel axi vity of the NR.contrast media

accor dighg t gakddod ﬂam@th ORhatdsy Ldgidar’ninagstnderitty dffo@e another,
M ni spec P 20 devi ce of t he Bruker Conmpany. The

measur enent ganvirthe sanskadifiérett0C and a field strength of

0.47 tesla. Eight neasuring points were recorded by

eath meansa hydrogen atom, a straight-chain or branched C;-Cso alkyl group, which
optionally is interrupted by 1-15 oxygen atoms, and/or optionally is substituted
with 1-10 hydroxy groups, 1-2 COOH groups, a phenyl group, a benzyl group
and/or 1-5 -OR’ groups, with R’ in the meaning of a hydrogen atom or a C;-C5
alkyl radical, or -LI-RF,

L means a straight-chain or branched C,-Cso-alkylene group, which optionally is
interrupted by 1-10 oxygen atoms, 1-5 -NH-CO groups, 1-5 -CO-NH groups, by a
phenylene group optionally substituted by a COOH group, 1-3 sulfur atoms, 1-2
-N(B])-802 groups and/or 1-2 -SOz-N(Bl) groups with B' in the meaning of Al
an NHCO group, a CONH group, an N(B')-SO; group or an -S0,-N(B")
group and/or optionally is substituted with radical R’, and

R" means a straight-chain or branched perfluorinated alkyl radical of formula CoFanE,

whereby n stands for numbers 4-30, and




T1-sequence: 180-TI-90, inversion recovery. As a

medi um bovi ne plasma of the Kraeber Conpany was used.
The contrast medi um concentrations [nmol/1] in the

bat ches were between 0.30 and 1.16. In an enbodi nent

of this invention, the conpdb¥nds of general fornula I
according to clains 8 to 11 are used as preferred
conmpounds. In this case, these are known conpounds t hat
are described in WO 97/267017 Thei r production can

al so found jn this icati risingl o
oot 1 ¢ Tends Buaiednivgh fibrns SPhe Slornsatlriremittom gdine
very vel | suyited tcontrast nedla for

vi sual i zat i BA™ Sfaﬁﬁﬁjré’ﬁ%nao% qui te especially preferred
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bases @Inﬁeltlllﬂg bieifl hilB Ql:ld gfm&éﬂ' a3 th{}}/ i Httl'lé?l‘"prc)&m%{'? afATRAL8E §nd

of general fornula la accor gtovclains 12 to 21 are

deﬁnegq;,ew(@gz/@gﬁ@rred conpounds These conpounds are known
are described in WD 99/0116 1. Their use as MR

(mnbduﬁﬂfast nmedi a for visualization of thronbi still had
not been described to date. O these conmpounds, quite
eapetding kythpifeatiah metaledmplexesaviil ¥ MK 18, M K9, MRl eind MK
1) is used. In another preferred enbodi nent of the

23 (cfi Tabdmi)i avnquitenespeaadlyquefetably ysed.f | ur oal kyl conpounds of
general fornmula Ib A K-PIGRf (tbé in which 9 K neans
aThesappmpreungs afgenerad formulaclb are veonpel suite ag MRk qontrast media for
formula IIb R3 1 d

visualizing thrombi.

In another preferred embodiment of the invention, the perfluoroalkyl-containing

complexes with sugar radicals of general formula Ic (see WO 02/13874)

(K}'-G - (Z-RF)y
| (Ic)
(Y-R),’

in which
R represents a mono- or oligosaccharide radical bonded by the 1-OH- or 1-SH-
position,
R is a perfluorinated, straight-chain or branched carbon chain with the formula
-CnF2nE, in which E represents a terminal fluorine, chlorine, bromine, iodine or
hydrogen atom, and n stands for numbers 4-30,

K stands for a metal complex of general formula Ilc,




N, VJ COOX' whereby R stands for a hydrogen atomor a
metal ion equivalent of atom c nunbers 23-29, 42-46 or
58-70, R2 and R3 stand for a hydrogen atom a C 1-C7

al kyl group, a benzyl group,. a phenyl group, -CH2OH or
- CH2- OCH3, and U2 stands fotlradical L', whereby L' and
U2, independently of one another, can be the sane or
different, A neans a hydrogen atom a straight-chain
or branched Cl-C30 al kyl group, which optionally is
interrupted by 1-15 oxyg@RRatons, and/or optionally is
substituted wth 1-1¢ hydroxy groups, 1-2 COOH groups,
a phenyl group, a graup Fgnd/ Br 1-5 - OR9 groups,
with RO in the neaning of Ya hydrjogenpjatomor a Cl-C7

al kyl radical, L1- RF a—ust-,r ai ght-chain or
branched &'©QC&5- al/kyl ene group, which optionally is

i nterrupted by 1-(%»4 g atégns, 1-5 -NH CO groups,
1-5 -CO NH groups, By|a™ phenyl ene group optionally
substituted by a COOH 8%&’2‘ 1-3 sul fur atons, 1-2
-N(B1) - SO2 groups and/o =2 -S2-N(Bl1) groups with Bl
in the meaning of Al, an NHCO group, a CONH (lkcpup, an
N(B')-SO2 group or an -SO2-N(B') group and/or
optionally is substituted wth radical RF, and RF neans
al"sWRigh ghi - chain or branched perfluorinated al kyl

Lgﬂ‘lo g ?&e%{ssa&%'rdg}uggg i%anrnaEmeml%E E:c?ukwalgnt %tf gtr(])gnslc rf119nr1bers 23-29,42-46

or 58-70,
provided that at least two R' stand for metal ion equivalents,

R? and R3, independently of one another, represent hydrogen, Ci-C7 alkyl, benzyl, phenyl,
-CH;0OH or -CH;OCH3, and

U represents -C¢Hs-O-CHz-0, -(CH2)1.5-0, a phenylene group, -CHz2-NHCO-CHz-
CH(CH,COOH)-C¢H4-0, -CsHs-(OCH2CH2)0.1-N(CH,COOH)-CHz-0, or a Ci-
C\; alkylene group or C7-Ci2-CsHa-O group optionally interrupted by one or more
oxygen atoms, 1 to 3 -NHCO groups or 1 to 3 -CONH groups and/or substituted
with 1 to 3 -(CHz)e.s COOH groups, whereby o stands for the binding site
to -CO-,

or

of general formula IIlc

COOR?
Faesoi)
R'0OC™ /
\/T\\)

COOR?
(liic)




E stands for a terminal fluorine atom chlorine atom
brom ne atom iodine atomor a hydrogen atom and
optionally present acid groups optionally can be
present as salts of organic and/or inorganic bases or
am no acids or anmno acid akfdes, as they and their
production are disclosed and defined in WO 02/ 13874,
can be used. According to the invention, netal
conpl exes MK 17, MK 18, MK 19, MWK 21, and MK 23 (cf.
ci.al l referab used. Th

in whigh R Bt SbivegHARarS FarTio & I ara Paryetris men B cayvalen
PP G R AL 2Bt oty R iy, Wy o Medh e Fkaing

pg{ﬁhq b_alkyl-containing conpl exes with sugar
r 3di Cals’ of general formula Ic (see WO 02/13874) (K)'-G

- T o rlin which R represents a nono- or
5 PII( g’ O@E@rakfonnél!—l&

accharide radi cal bonded by the 1-O4+ or | -SH
position, RF is a perfluorinated, straight-chain or
branched carbon chain with the formula -C,F2nE in
whi ch E represents a ter i3’ 1 uorine, chlorine,
brom ne, iodine or hydfogen atom and n stands for
nunbers 4-30, K stapds N\a petal conpl ex of genera
formula Ilc, 11

R'00C”
<\/N~u/> ©

COOR?
(IVe)

in which R' and R? have the above-mentioned meaning

or of general formula VcA or VcB

—CO-w

N _COOR!

rR00C” /) 1
e

(VeA)

//xN/-COOR‘
ﬁ ( ~COOR"
W—C/,—w
\’N/-COOR“
~COOR"
(VcB)

in which R' has the above-mentioned meaning,




COOR in which RI neans a hydrogen atomor a netal ion
equi val ent of atom c nunbers 23-29, 42-46 or 58-70,
provided that at least two RI stand for netal ion

equi val ents, R2 and R3, independently of one anot her,
represent hydrogen, Cl-C7 at yl, benzyl, phenyl,
-CH2OH or -CH20CH3, and U represents -C6H4- O CH2- 0o,
-(CH2) 1_5-ca, a phenyl ene group, -CH2-NHCO CH2-
CH(CH2000H) C6H4- co,

X 1- N(CHZOOO-I) CH2-Oe, or a Cl- C12
af T(g’}ﬁgee&% groo%ﬁ%l)ag{rl C7-Cl2-CoH4- O group optionally

interrupted by one or nore oxygen atons, | to 3 -NHCO
groups or 1 t013 - CONH groups and/ or substltut ed wth
1 to 3 -(CH2)R'HCoeN, A&ty co stands for the

bi ndi ng site h@efl—r"0r of enepgofor mul a | Ho COOR
(litc) 12 in whi ch R has the above-nenti oned neani ng,
R4 represents hydrogen or a netal ion equival ent
menti oned under R, and U represents - CoHAngRCH2- t o,
wher eby to nmeans the binding site to -CO, or of

ral mul a
in whith K has the a ove—mentlonege' meaning,

or of general formula Vilc

R'OOC 0
R‘ooc::’N U‘JL%
R'00C—_
R'00C—"
(Viic)

in which R' has the above-mentioned meaning, and
U represents -CgH4-O-CH:z-0, whereby © means the binding site to -CO-

or of general formula VIlic

COOR?

(
.
RIOOC™ T N
K,Nk\)

COOR? (Ville)

in which R' has the above-mentioned meaning,
and in radical K, optionally present free acid groups optionally can be present as salts of

organic and/or inorganic bases or amino acids or amino acid amides,




in which R and R2 have the above-nenti oned neaning or
of general fornmula VcA or VveB /""N --CO--W "-COXK

R OOC7P \N COORI CO OR (VcA) ~N ~-COOR 0 ~COORI

N, COORI \, COK in which R has the above-nentioned
meani ng, 13 or of general féfnula Vic R OOC--,, N7
NCOmow R 00C _COOR in which R has the

above-nmenti oned neaning, or of general forrmula Vllc
ROOC--,, 0 ROOCGNJU ROOC-,, N ROCC'

G for the case that K means metal complexes Ilc to Vllc, represents a radical that is

functionalized in at least three places and is selected from the following radicals

a) to j)

(at)
P ~—N——(CH,). E—co—-w Y

NH

i

B

(a2)
H
a%N-(CH2)4-C-CO~M p

NH

-2




(M11) in which R has the above-nenti oned neani ng, and
U represents -C6H4- O CH2-u , whereby o> neans the
binding site to -CO or of general fornula VTIIc COOR
(Mllc) in which R has the_above-nenti oned neani ng,
and in radical K opti onall}spresent free acid groups
optionally can be present as salts of organic and/or

I norgani c bases or amino acids or amno acid am des, 14
G for the case,that K nmeans netal conplexes Ilc to
Vilc, repr esenfd a radical that is functionalized in
at least three places and isHsel ected fromthe
following radicals a)Y4<C@y a-*GCHQh-EHWeﬁco Y NH t O
(a2) H a- N-(CH2)4-GC0 NH Y 7

?
Bw~—<\N/>-—-~'f
K,T\)

e
P-—*"M-Y

i
»

e
N

p




15 (b) a (C) a p (d) 16 ($) (f) ---yww a NH
~COi-(CH2); ly-a NH NWY a-CO G (CHz)4 Ha NH | p
17 (9) a | NH

16

(e)

4]
NH—CO -EI‘—(CHz);{j -l
NH
N-Y }5

H
N-COC—(Or)N e
NH

< A




| /NHCOCH (CH2)4 NH O f N-COCH (CH2)- NH--voc NH
NH CO-CH (CH2)4 NH--wO NH (h) (CH2)4-y-~-C4- i --(CFY

p- -P 0JHY (1) a PA--M(CH2I GCO---,wwt+ H NH a

18 0) ahH-CH -00 --ter Y an? G for the case that K

means netal conplex Villc, %presents a radical that is
functionalized in at |least three places and is sel ected
fromk) or 1), (k) *"~-NH(CH2), CHCO-Ca

(@

A TD

NH
|
/NH—CO— CH—(CH,}i-NH-wB

>N-—C O—CH—(CH )N~
NH

\NH—CO—CH—(CHQ)‘-NH*WB
NH

W Z—

(h)
H H
aw—H-—(CHz)rﬁ?“[}l—CO'?“(C"'z):[j—“’"ﬁ
10 NH
D
p

0

B’““"“_H_(CHEJT




NH (1) aCOCHZ CHCH2 CO--,”i Y NH whereby a neans the
binding site of Gto conplex K, Pis the binding site
of Gto radical Y, and y represents the binding site
of Gto radical Z, Y neans -CH2, 6-(CH2)1-5C0O (3,
3-(CH2)i-5C0 S, S-CH2-CHOH-&® P or 6-

CH( CHOH- CH20H) - CHOH- CHOH CO- P, whereby S represents the
binding site to sugar radical R and 03 is the binding
site to radical G Z stands for 19 ~---N NSOz E

y- COCH2- N(C2H5} SOre, y-COC Hr O (CH2) 2-S02-s, 0 0 ~ -O
N~ NSCS E or Y - NHCH2CH2- O CH2CH2- ~ whereby vy
represents the fjnding site of Zto radical G and 4
means the binding site of Z to perfluorinated radical

RF and I, m, independently of one another, nean
integer 1 or 2, and pl QRang—criege-s-tyto 4,
4
P
and
G for the case that K means metal complex VllIc, represents a radical that is

functionalized in at least three places and is selected from k) or 1),

(k)

H—CO-~wa
H

Bw—-NH—(CH, )¢

M- Z—()

)

GM*CG—CHE-CI?H-CH:—*CO“W'{
NH

¢
B

whereby o means the binding site of G to complex K, B is the binding site of G to radical
Y, and ¥ represents the binding site of G to radical Z,
Y means -CHj3, §-(CH2)1.sCO-B, B-(CHz2)1.sCO-8, 8-CH2-CHOH-CO- or 8-
CH(CHOH-CH>OH)-CHOH-CHOH-CO-f, whereby d represents the binding site
to sugar radical R, and B is the binding site to radical G,

zZ stands for




can be used. As quite especially preferred conpounds of

general fornmula Ic, netal conplex MK 13 of Table 1

according to the invention is used. In another

preferred enbodi nent of the_invention, the

per f | uor oal kyl - cont ai ni ng &8np|exes wi th pol ar

radi cal s of general fornmula Id (see WO 02/13874) are

used (K)I1'1(Z-RF)mM (R PM(1d) in which RF is a

perfluorinated, straight-chain or branched carbon chain
E

wth formula - &FR

fluori
and n

M—@id;ed E represents a termnal
ne, chlorine, m ne, iodine or hydrogen atom
stands for nunbers 4-30, 20 K stands for a netal

conpl ex of genefral I d COOX NR2 RO N, J,
R10OC 0 COOR"V§8§EL§ﬁEaT3ﬁt%ﬁ% a hydrogen atomor a

met al
58-70,

and

i on equi val ent of atom c nunbers 23-29, 42-46 or
y-COCH»-0~(CH;)-S02s,

or
¥ - NHCH2CH»-O-CH,CH2-§
whereby y represents the binding site of Z to radical G, and £ means the binding

site of Z to perfluorinated radical RF

ll, m', independently of one another, mean integer 1 or 2, and

1
P

can be used.

means integers 1 to 4,

As quite especially preferred compounds of general formula Ic, metal complex MK 13 of

Table | according to the invention is used.

In another preferred embodiment of the invention, the perfiuoroalkyl-containing

complexes with polar radicals of general formula Id (see WO 02/13874) are used

it which

(K)'-G-(Z-R )m’
(R)P’

(id)

is a perfluorinated, straight-chain or branched carbon chain with formula -CpFziE,
in which E represents a terminal fluorine, chlorine, bromine, iodine or hydrogen

atom, and n stands for numbers 4-30,




provided that at least two Rl stand for netal ion
equi val ents, R2 and R3, independently of one another,
represent hydrogen, Cl-C7 al kyl, benzyl, phenyl,
-CH2OH or -CH20CH3, and U represents -C61-14- O CH2-0-,
-(CH2) 1-5-w, a phenyl ene gréflp, - CH2- NHCO CH2-

CH( CH2COOH)

- CoH4- w

- C6H4- ( OCH2CH2) 0- 1- N( CH200OH) - CH2-0), or a C, - Cl12
aI kyl ene group or C7-Cl2- C6H4- O group optionall y

t03

R G T e R I

- (CH2) 0- 5000H groups, whereby w stands for the

bi nding site to -CO, ¥ 0f general formula Illd
COOR R 0O0OC (Il1d) i ich R has the above-nentioned
nmeani ng, R4 represeqt ydrogen or a netal ion

equi val ent nenti

- C6H4- O- CH2- 0) -, er eby maan]fél the!}bl ndi ng Si te to
-CO-, or FQIO(% for

edNUNNgR?*R1, Réind M1 represents

COOR!
(id)

in which

R]

means a hydrogen atom or a metal ion equivalent of atomic numbers 23-29, 42-46
or 58-70,

provided that at least two R! stand for metal ion equivalents,

R’ and R’, independently of one another, represent hydrogen, C,-Cs alkyl, benzyl, phenyl,

or

-CH20H or -CH,OCH3, and

represents -C¢Hs-O-CHz-0-, -(CH2);.5-w, a phenylene group, -CHz-NHCO-CH.-
CH(CH,COOQH)-CsHs--, -CsHa~(OCH2CHz)o.1-N(CH;COOH)-CH;-w, or a C;-
C\z alkylene group or C7-C12-CsH4-O group optionally interrupted by one or more
oxygen atoms, 1 to 3 -NHCO groups, 1 to 3 -CONH groups and/or substituted
with 1 to 3 -(CH;)o-sCOOH groups, whereby o stands for the binding site to -CO-,




(I'vd) in which R and R2 have the above-nenti oned
meani ng, 22 or of general forrmula VdA or VdB N 00
"-COOK' R OOC 1 \NCOOR COOR (VdA) .-COOR  (NcoOR1
0 .-COOR ~COOR  (VvdB) |n whi ch Rl has the

above- nenti oned neani ng, or 2t general fornmula Vid
ROC-,, /'\ ~CO~w R OOC-' N -COOR (VId)

of general formula I1Id

COOR"

(\ /> COOR* cf
R'00C <\/N

COOR1
(id)

in which R’ has the above-mentioned meaning, R* represents hydrogen or a metal ion equivalent
mentioned under Rl, and U’ represents -CgHs-O-CHz-0-, whereby o means the binding site to
-CO-,

or of general formula IVd

(IVd)

in which R' and R” have the above-mentioned meaning,




in which R has the above-nentioned neani ng, or of
general formula VIId ROOC---, 0 ROOC-N R OOC--,, N
R OOC--" (MI1d) 23 in which RL has the above-nenti oned
nmeani ng, and U represents -C6H4-O CH2- (O, whereby co
means the binding site to -85, and in radical K
optionally present free acid groups optionally can be
present as salts of organic and/or inorganic bases or
am no acids or amno acid am des, G represents a

r adi.cal i nctd.qnal i zed in at | east three places
anrooffenesréllt}g%:r[“é%‘; r(grrrY e followng radicals a) to i)
-N-(CHz),, C CO__ MY NH t P (a2) H a- 04 (CH2)4
C-CO ++ti 1 NH |

—CO~w
(\ N_COOR!
riooc”
\UN—CQOR!
~COOR"
(VdA)

~—COOR?
~-COOR!

N
A
we=C
N»'—COOF{1
~COOR?

(VdB)

in which R' has the above-mentioned meaning,

or of general formula VId

ROOC—_ N\, _—CO—w
R'OOC—~ ~—COOR?

(Vid)

in which R' has the above-mentioned meaning,

or of general formula VIId

R100C—_ o
R'00C—" U”JL‘"‘—
R10OOC—
R'OOC—"
(Viid)



Y (b) Y.&CO8 - pvg NH t a 24 (G at {d) (0) 25

(f) a---N(CH2)4 CG-NCOi --(CH2)Z N""wp YOH NH H
(g) H\-N'--\ NH Y P (h) -CO(CH2)2 1 -co--1*I# (i) |IH
CO (CHz)x4 HCO -. 7 Haa23

in which R' has the above-mentioned meaning, and

U’ represents -CgHy-O-CHz-w-, whereby ® means the binding site to -CO-,

and in radical K, optionally present free acid groups optionally can be present as salts of
organic and/or inorganic bases or amino acids or amino acid amides,

G represents a radical that is functionalized in at least three places and is selected

from the following radicals a) to 1)

(@)
H
c Mﬁ—(CHz)‘—(;J— CO—mwt ¥
NH
{
P
(a2)
H
G%N-(CHz}d-?aCOﬂ p
H ‘?J H
¥
(b)

v»—-co—gl—(crg),‘—uwwﬁ
NH

¢

e 2




whereby a neans the binding site of Gto conplex K, 0O
is the binding site of Gto radical R and 7
represents the binding site of Gto radical Z Z stands
for 7--N N-SQ s Y-C(O)CHZ(%CHZ)Z-& wher eby vy
represents the binding site 6f Z to radical G and ~
nmeans the binding site of Z to perfluorinated radical
RF, R represents a polar radical that is selected from
conpl exes K of general forrmulas I|id to VHd, whereby R
here nmeans a hydrogen atomor a netal ion equival ent of
26 atomc nun@grs 20, 23-29, 42-46 or 58-70, and
radicals R2, R3, R4, U and Ul have the above-indi cated
meaning, or the folic acid radical or nmeans a carbon
chain with 2-30 C atons that ¥s bonded to radical G via
-CO or S2- or a direct bonfl, and is straight or
branched, saturated or unsatufated, optionally
interrupted by 1-10 oxygenZ/atNfis)\ 1-5 - NHCO groups, 1-5
-CONH groups, 1-2 sulfur gtonms, 175 -NH groups or 1-2
phenyl ene groups, wholr—eliti onaNy~&em be substit uted
with 1-2 OH groups, 1-2 groups, 1-2 -COCH groups,
or 1-2 -SG8H groups, or ORtsMakly substituted with
1-8 OH groups, 1-5 -COOH groups, 1-2 SC3H groups,

a

(d)

(e)



1-5 NH2 groups, or 1-5 C-C4 al koxy groups, and 11, i,
p2, independently of one another, nean integer 1 or 2.
Especially preferred conmpounds of general forrmula Id
are those with macrocyclic _conpound K of general
formula Rd, I11d, VdB or VIFd. Metal conplex MK12 of
Table 1 accordlng to the invention is used as a quite
especially preferred conmpound of general fornula Id.
I n another preferred enbodi ment of the invention,
gal eni cal f@r mul ati ons can be used that contain
paramagnetic and di anagnetic pgrfluorogllkyl -containing
subst ances. The p# e-t(CHz);ﬁn-EN-dCMQ-H(ﬂ B3 N—wi
substances are preferably pres aNﬂlssoI d state
in an aqueous solvent. As para gnetl
per fl uoroal kyl - cont ai ni ng conpgunds, a
above-nentioned netal conpl exgs of geperal fornmulas I,
la, Ib, Ic and/or Id according to the anventi on can be
used in the fornulations. The di amagnetic
per f | uor odgkyl - cont ai ni ng substances are those of
general formula XX (see WD 02113874): 27 RF-L2-B2 (XX)
in which RF represents a straight-chain or branched
perfluoroal kyl radj eal wi A 2\to 30 carbon atoms, L2
stands for a |ink€el, andB2 st®Hds for a hydrophlllc
group. Linker L2 i$ a diftect bpnd, an -SO2 group, or a
strai ght-chain or granchgd cardon chain with up to 20
carbon atonms, whic#t canybe supstituted with one or
nore -014, -COO, or -SO3 groups and/or optionally
contains one or nore -0-, -S, -CO, -CONH, -NHCO,
CONR9- -NROCO-, -SO2-, -P04-, -NH or -NR9 groups,
%ryl ring or a piperazine, whereby RO stands for a
Cl ®o” 207 aq%SﬂHz)é.a?%§§r“‘”‘BV\hl ich ®h t urfhw CO-(CH,), ?H—CO ~A Y
NH TH
I

o

whereby o means the binding site of GG to complex K, B is the binding site of G to radical R, and
¥y represents the binding site of G to radical Z

Z stands for

T—NZ  N-SOs¢

Y-C(C)CH0(CH,)ze,

whereby vy represents the binding site of Z to radical G, and & means the binding
site of Z to perfluorinated radical R,
R represents a polar radical that is selected from complexes K of general formulas

I1d to VIid, whereby R' here means a hydrogen atom or a metal ion equivalent of



can contain one or nore O atons, and/or can be
substituted with -COO- or SO3 groups. Ot her suitable
di amagneti c perfl uoroal kyl - cont ai ni ng conpounds are
conj ugates that consist of _cyclodextrin and

per f I uor oal kyl - cont ai ni ng caﬁpounds. These conj ugat es
consist of a-, 0- or -y-cyclodextrin and conpounds of
general formula XXIl (see WO 02/13874) A -L3-RF (XXI1)
in which A stands for an adamanti ne, bi phenyl or

ant v agens, ARARGULG 239 sAapdesdop a i nker, and RF

stands for a straight-chain or” branched perfluoroalkyl

radi caldalif3aid REORBR’ CLAST! ﬁﬁﬁrﬂic aﬂdv@ l?ﬁc[md-tgﬂ ga

strai ght -chai n hydrocarbon chain wt to 20 car bdn

at ons, gpwwhi ch can be interrupted by one or nore oxygen
atons, one or nore CO, SO2-, CONH-, NHCO, CONR-,

NRCO- , thilfblicodcidNRdigapups or a pi perazi ne, whereby Ris a
Cl-C5 alkyl radical. In summary, it has been determ ned
that aer quite especially preferred conpounds,

gadol i ni um conpl exes MK 1-30 that are presented in

Tabl e themset cartiva cbaintvath 2x3@ Ecavords thgt is bonded to radrah G om-CO- or
The physical paraneters of these netal conplexes are

pr esent@r arg Eﬂ@nixangoi WﬂlglEOpbrraawgmtur@ie@mrpounds

of general fornulas I, I|a, Ic and Id accordin

the iWrahrateh oaﬂwaﬂlm@tﬁ@m@ﬂ%x I-dRexygsaptannd SN o groups, 1-5

C A R TR .
i suar PRSE Saoa P Sed 5o o Qi Eea e 42

MK) t Pr ef bly Used

gccérd?%% ﬁég?ﬁ% &thzﬁﬁﬁ*ﬁhuﬁ%erf g;?gi¥ ang Thei r

PhyS|c&phenlcaI Par anet ers Conpl exOri gi nExanpl e No. R
[1: mol "s]CMC nol /1]2 Rh[ nn

optionally substituted with 1-8 OH groups, 1-5 -COOH groups, 1-2 SO3H groups,
1-5 NH; groups, or 1-5 C-C4 alkoxy groups, and

1, m', pz, independently of one another, mean integer 1 or 2.

Especially preferred compounds of general formula Id are those with macrocyclic
compound K of general formula IId, ITId, VdB or VIId.

Metal complex MK 12 of Table 1 according to the invention is used as a quite especially
preferred compound of general formula Id.

In another preferred embodiment of the invention, galenical formulations can be used that
contain paramagnetic and diamagnetic perfluoroallkyl-containing substances. The paramagnetic
and diamagnetic substances are preferably present in a dissolved state in an aqueous solvent.

As paramagnetic, perfluoroalkyl-containing compounds, all above-mentioned metal
complexes of general formulas I, Ia, Ib, Ic and/or Id according to the invention can be used in the
formulations.

The diamagnetic perfluoroalkyl-containing substances are those of general formula XX

(see WO 02/13874):



MK 1 WD 99/ 011611823.01. 5 10-43.5 MK 2WO

97/ 26017129. 71. 0 10-531.5 MK 3WO 97/ 26017233. 02. 3
10-514.0 MK 4WD 97/ 26017327. 51. 44 10-53. 2 MK 5WO

99/ 011612515. 13. 1 10"57. 0 MK 6WD 97/ 260173126, 09. 8
10-44.3 MK 7WO 99/011611221241.81 10-64.2 MK 8WD

97/ 260173335. 71. 86' 10 -64.6 MK 9WO 97/ 261073534, 03. 25
10- 64. 3 MK 10WD 97/ 260173424, 97. 06' 10. 63. 2 MK 11WD
07/ 260173224, 82. 88' 10-635.5 MK 12\
99/01161119%5gz%F10 42.2 MK 13W0 <

02/ 1387421155285 10, 64. 4 MK 14W0 02/ 13874542¢5%% 9

o) RGBS, 3480 A B s
s S (S HRLE O SBEA5E0, AR e WA rcton,

an -S(%z%'r or Mra h%/&%gazﬂ%]caa%n%gail%iﬁgu ol¥8 cgl%\%)atoms, which
156723727.84. 4" 10 -65. 7 MK 23WD 02/ 13874125.77.9

can belsdh&ifutdd with one or more -OH, -COO, or -SO; groups and/or optionally contains one
or more -O-, -S-, ~-CO-, -CONH-, -NHCO-, -CONR’-, -NR’CO-, -§05-, -PO4-, -NH- or -NR’
groups, an aryl ring or a piperazine, whereby R’ stands for a C; to Ca alky! radical, which in tun
can contain one or more Q atoms, and/or can be substituted with -COO™ or SO3 groups.

Other suitable diamagnetic perfluoroalkyl-containing compounds are conjugates that
consist of cyclodextrin and perfluoroalkyl-containing compounds. These conjugates consist of
a-, - or y-cyclodextrin and compounds of general formula XXII (see WO 02/13874)

AR (XXI)
in which A' stands for an adamantane, biphenyl or anthracene molecule, L’ stands for a linker,
and R" stands for a straight-chain or branched perfluoroalkyl radical with 4 to 30 carbon atoms.
Linker L’ is a straight-chain hydrocarbon chain with 1 to 20 carbon atoms, which can be
interrupted by one or more oxygen atoms, one or more CO-, SO;-, CONH-, NHCO-, CONR-,
NRCO-, NH- or NR groups or a piperazine, whereby R is a C;-Cs alkyl radical.

In summary, it has been determined that as quite especially preferred compounds,
gadolinium complexes MK 1-30 that are presented in Table 1 meet the criteria according to the
invention. The physical parameters of these metal complexes are presented in Table 1.

Both the paramagnetic compounds of general formulas I, Ia, Ib, Ic and Id according to the
invention and the formulations that consist of paramagnetic and diamagnetic perfluoroalkyl-
containing substances according to the invention are extremely well suited as contrast media in

MR-imaging for visualization of thrombi.




MK 24W0 99/01161113.96.3 ' 10-610.0 MK 25W0

99/01161521. 31.4 10-43.5 MK 26WD 02/ 138745722. 84. 3

10-65.2 MK 27WD 97/ 250173830. 51. 07 10-57.4 WK

28Thi s127.98.1,10 -64.7 a ljication M 29Thi s217.77.6

10" 54.8 application M 30Th112§32797. 0 10'67.9 a lication

29 CMC. Critical Mcelle Formation Concentration 2 Rh:

Hydrodynam c Mcelle Dianeter R: Relaxivity The

measurenents were carried out in plasma at 400C and a

fi.eld strength of 0.47 Tesla. Exanple 1 a)
meG“-‘Benzyl oxycar bonyl - 2- N- 2H, 2H, 4H, 4H, 5H, 5H 3- oxa- perfl uo

Metal(rjél)ﬁnlﬁ)lgs{sf M thiat Layesbﬂﬁ% gg,gégihpg I‘?’éfe%bl? LQEJ’Q%&(?’Hisn& té) the

m de are the sof ution

Inventidr, PhéiFOkigiPhnd Their Physicochemical Parameters _
2H, 2H, 4H, 4H, 5H, 5H 3- oxaperfl uorotri decanoi c acid

(produced from 2H, 2H, 3H, 3H perfl uor odecanol and

CompxOM0aCEHEM aci d- F iyl NeST RF [1Wn{ oISV X8EER5118S Y @'Rh [nm]
MK ' €aVaTRio biofrd] Mg O ThIphyh chioridg,s ang+t 1S s
I ' CTI'T UATU 1 Ul jo) I,U D . I'TIciIT, IS CUINTTIIL dl Ls Uy
MK Zovapor aWQA7T2E0L | yheuum + “.gé-?esi due—its- aken—up P2

MK 50 i | WO 872601 bt hane  H330t he sol utZbn 105 adddd.Oi n
MK 4rops | WO 97/26017 | 3 27.5 1.44 107 3.2
MK 5 WO 99/01161 | 25 15.1 3.1 107 7.0
MK 6 WO 97/26017 | 31 26.0 98 10* 43
MK 7 WO 99/01161 | 12 214 1.81 10° 4.2
MK 8 WO 97/26017 | 33 35.7 1.86 10 4.6
MK 9 WO 97/26107 | 35 34.0 3.25°10° 4.3
MK 10 WO 97/26017 | 34 249 7.06 10 3.2
MK 11 WO 97/26017 | 32 24.8 2.88 10 35.5
MK 12 WO 99/01161 | 1 19.5 8.9 107 2.2
MK 13 WO 02/13874 | 21 159 2.5°10° 4.4
MK 14 WO 02/13874 | 54 21.3 3.9 10° 4.9
MK 15 W0 99/01161 | 14 19.3 8.7 10° 3.2
MK 16 WO 00/56723 | 7 21.0 2.8 10° 43
MK 17 WO 02/13874 | 6 13.3 2.65°10° 6.0
MK 18 WO 02/13874 | 2 19.6 3.9°10° 4.4
MK 19 WO 02/13874 | 5 30.3 52°10° 3.0
MK 20 WO 00/56723 | 4 21.9 46 10° 5.5
MK 21 WO 02/13874 | 3 21.2 2.92 107 2.5
MK 22 WO 00/56723 | 7 27.8 4.4 10° 5.7
MK 23 WO 02/13874 | | 25.7 7.9-10° 5.4
MK 24 W0 99/01161 | 1 13.9 6.3°10° 10.0
MK 25 W0 99/01161 ] 5 21.3 14 10* 3.5
MK 26 WO 02/13874 | 57 22.8 43°10° 5.2
MK 27 WO 97/25017 | 38 30.5 1.07 107 7.4
MK 28 This 1 27.9 8.1 10° 4.7
application
MK 29 This 2 17.7 76 107 4.8
application
MK 30 This 3 27.9 7.0 10° 7.9
application




at OC while being stirred to the solution of 34.74 g
(105.0 mmol ) of 6- N benzyl oxycarbonyl -L- 1ysine-net hyl
ester, hydrochloride (comercially avail abl e products,
Bachem) as well as 46.85 nl (350 mmol) of
triethylanmine in 400 M of 4Pchloronethane. It is
allowed to stir overnight, mxed with I liter of 2N
hydrochl oric acid, the organi c phase is shaken out, the
wat er phase is extracted twice with 100 nm of
di chl or onet hane each, the solution is dried on sodi um
CMC:s(tified] dficeltbldgmatot Corcehiratioar ed out, and it is
concentrated by evaporation in a vacuum The crude
2 Rh: MyR8Rharhic MRENE Disgetqn silica gel by chromatography.
As an’eluant, a m xture that consists of
1, pdi.chl.oromet hane with the addition of 3% ethanol is
R Rg%g%h930 The product is obtained as a col orless ge
after the concentration by evaporation. Yield: 67.0 g
(87.6% of theory) Elenentary analysis: dd.: 40.61 C
3.41 H40.45 F 3.51 N Fnd.: 40.48 C 3.54 H 40.61 F
3Thymepsuggments were carried out in plasma at 40°C and a field strength of 0.47 Tesla.
2-N- 2H, 2H, 4H, 4H, 5H, 5, H 3- Oxaper fl uorotri decanoyl - L-1ys
ne nethyl ester, hydrochloride 10 g of catal yst (Pd
10% C) is added to a solution of 63.5 g (79.5 mmol ) of
Ekan%ﬁEititle substance of Exanple la) in a m xture that
onsists of 500 m of nmethanol and 90 m of IN
hydrochloric acid, and it is hydrogenated until one
a)  COHMAER ca®bnNYANOBEIHI4H JRKBISHID-0Rh-pBATUBR)tridRERSSUL 9sine
and rocomtenperature. Catalyst is filtered out, the
| eHettBT edtér Washed 3 times with 50 nl each of hot
met hanol, and the conbi ned sol utions are concentrated
by evaporation. The residue is dissolved in nethano
andrdys @ aiethydfoemyhidelakd Zided @ehbYyolatish ¢SO (95 Bahmplof
ether. The title conpound is obtained in colorless

2H,2I~f,ﬁM§l‘i—fi‘él§,5H-3-oxaperﬂuorotridecanoic acid (produced from 2H,2H,3H,3H-
perfluorodecanol and bromoacetic acid-t-butyl ester with subsequent ester cleavage) in 250 ml of
thionyl chloride, and it is refluxed for 5 hours. Then, it is concentrated by evaporation in a
vacuum, the residue is taken up in 250 ml of dichloromethane, and the solution is added in drops
at 0°C while being stirred to the solution of 34.74 g (105.0 mmol) of 6-N-benzyloxycarbonyl-L-
lysine-methyl ester, hydrochloride (commercially available products, Bachem) as well as 46.85
ml (350 mmol) of triethylamine in 400 ml of dichloromethane. It is allowed to stir overnight,
mixed with 1 liter of 2N hydrochloric acid, the organic phase is shaken out, the water phase is
extracted twice with 100 ml of dichloromethane each, the solution is dried on sodium sulfate,
dessicant is filtered out, and it is concentrated by evaporation in a vacuum. The crude product is
purified on silica gel by chromatography. As an eluant, a mixture that consists of

dichloromethane with the addition of 3% ethanol is used.




Yield: 55.70 g (quantitative) Elenmentary anal ysis:

Cd.: 32.56 C3.16 H5.06 A 46.09 F 4.00 N Fnd.

32.44 C 3.28 H4.95 d 46.21 F 4.11 N 31 c¢)
6-N-3,6,9.12. 15- Pent aoxa- hexadecanoyl - 2- N- 2H, 2H, 4H, 4H, 5
H, 5H 3- oxa perfluorotridecaﬁ@yl-l-lysine-nethyl ester
13.31 g (50.0 mml) of 3,6,9, 12, 15- pent aoxahexadecanoi c
acid (comrercially available product) is dissolved in
100 m _of thionyl chloride i Xe ith two drops, of .
di met h}}lpfnarp%ﬁw%@tm srkpsaolorlees ﬁé&ﬁit gongenirayghpy evaporation.
tenperature. Then, it is heated for one hour to 65C,
eXddsoT.0ghi6% of theory)de is renoved in a rotary
evaporator, and the residue is taken up in 150 m of

di chl oronet hane. This solution is added in drops at 0OC
to the solution of 35.04 g (50.0 mmol) of the title

c anpl e 1b) and 15.18 g (150 nmol) of
t?Fgﬁﬁgﬁgﬁﬁhgﬁin 350 m of dichloronethane. Then, it

[ | | A Y/ ours at roomtenperature. |t
i@kgoﬁggﬁ?}%gégi4@¢5§£365P£ti0n, and the product is
obt ai ned by col unm chromatography on silica gel. As an
eFuhn 048 Gt i dOdt 3ed¥i st s of

di chl oronet hane/ ethanol 9:1 is used. The title conpound

is obtained as a viscous, light yellow oil. Yield:
37.0 g(81.1% of theory) Elenentary analysis: dd.

£)39. 48N QH’QHQH:‘H%)SI-I@.QHB-Gx%rfNor(Eﬁdechn@QﬂLﬁlysiﬁe el biter,
35.50 F 3.16 N
6- .2.15- Pent aoxahexadecanoyl - 2- N- 2H, 2H, 4H, 4H, 5H
,5tb§@§§gb%§?fluorotridecanoyI-L-Iysine

10 g of catalyst (Pd 10%/C) is added to a solution of 63.5 g (79.5 mmol) of the title
substance of Example 1a) in a mixture that consists of 500 ml of methanol and 90 ml of IN
hydrochloric acid, and it is hydrogenated until one equivalent of hydrogen is taken up at normal
pressure and room temperature. Catalyst is filtered out, the latter is washed 3 times with 50 ml
each of hot methanol, and the combined solutions are concentrated by evaporation. The residue
is dissolved in methanol and brought to crystallization by adding diisopropyl ether.

The title compound is obtained in colorless crystals.

Yield: 55.70 g (quantitative)

Elementary analysis:
Cld.: 32.56 C 3.16 H 5.06 Cl 46.09F 400N

Fnd.: 3244 C 328 H 495Cl 4621 F 411N




17.90 g of the title conmpound of Exanple Ic) is stirred
overnight in a mxture that 32 consists of 50 nl of
nmet hanol and 25 ml of 2N sodi um hydroxi de solution. It
is acidified with 2N hydrochloric acid, concentrated
by evaporation in a vacuum3&and the residue is
extracted 5 times with 50 nml each of
t et rahydrofuran/ethyl acetate 2:1. The conbi ned
extracts are dried on sodiumsulfate. Desiccant is

c)  f6N-268dl Zoli-Perdanxathgsadseaneyl- i- 26, 2HgtE dHiSHa Bd-onp-
evaporation. The residue is purified by colum
cherflombiieeqnoyl-blysiaemetieyl gatr. As a nobil e sol vent, a
m xture that consists of dichloronethane/ net hanol and
water in a ratio of 160:40:1 is used. The title
conpound i s obtained as a waxy, |ight yellow col ored

[ osi , _ ( 40 . '
B8 U0 Mo ot s it ladb B SRR v
38,87 C4.25 H 36.07 F 3,21 N e : . .

produg) jq dsssglved m!dﬁa?béf?{blgaxlaﬁ@v&aéeLxﬁ%wthémdmwﬁémtmowm'de
, 5H 3- oxaperfluorotridecanoyl -L-lysine-N- { 1,4, 7-tris

and stired rayernigha atowpwttemppgrature] Theq, it istheated for one hour to 65°C, excess thionyl
tetraazacycl ododecane- 10- ( 2- hydr oxy-3-yl ), gadol i nium

chlorié®iRpeéraved in anbtae edagbrgtof, @andthenedigued$ takbreummi kb Otrhladf | S
produced under 1 d) as well as 2.05 g (17.8 nmol) of

dichloRYHERINES YHEH dItiofl §s Alded $H &rapd H@8C tdme QolitioNbs 35.04 (50,0 mmol)
di nret hyl formam de and m xed at OCwith 4.60 g (22.25

mol ) _of di cycl ohexylca bimde, & LS. stirred.

ot e R Pl BB SRR SR PERY 4 1 H5umbh oL BMERE o o

) roomtenpgr ature, Affer _b?i n% cool ed again to 0(‘T . a

dichloggspefhansn Tiemtit sgHewed o Sif forg2diury af opblempgiajuref It {yfoncentrated
gadol i ni um conpl ex of -

by evaporatidn zanidrilee protya ioobyaipedipydojurin ehrgmetogephy on silica gel. Asan
(carboxynmethyl)- 1,4,7, 1 O-tetraazacycl ododecane (WD

cluant ® bxtdFe thit cessive bl diablofbnfethage/ethanal Jnnisluped. The tiilé borapound is
chloride and 2.77 g (27.4 mmol) of triethylamne in 40

obtaidZh 208 vRLSR it yeidf gxi de i's

Yield: 37.0 g (81.1% of theory)

Elementary analysis:
Cld.: 3948 C 453 H 3539F 3.07N

Fnd.: 39.61C 4.50H 3550F 3.16 N

d) 6-N-3,6,9,12,15-Pentaoxahexadecanoyl-2-N-2H,2H,4H ,4H,5H,5H-3-oxa-

perfluorotridecanoyl-L-lysine

17.90 g of the title compound of Example 1c) is stirred overnight in a mixture that




33 added. It is allowed to stir for two days at room
tenperature, mxed with 650 m of acetone, and the
solution is poured onto 2 1 of methyl-t-butyl ether. It
is stirred for about 30 nDre m nutes, and then solid

i s suctioned out. The solid>fs dissolved in distilled
water and treated with activated carbon. The sol ution
is filtered concentrated by evaporation in a vacuum

t he reS|due|s hro ogr.aphed on silica gel. As .
consisiin o6 Pl Hof MU SR SRR S otatitigh Tapacidied wit

di chl oronet hane is used ina2:1ratio. Yield: 547 g
2N hy(fsqhisic afidt donoenyipted\tesapargiondn e vaquuBn el éngcm@eys extracted 5
analysis (relative to anhydrous substance): dd.

times ¥ith30 &k edely &f tetrdidiburel ezl dBtate B1.72hd\contsifled ex¥icth re dried on
4,83 10.72 22.32 6.83 a) 10-(3- Carboxy 3-yl -propionic

sodluﬁ"}%hlb ts. Pedlecantlis Q‘lt@t%h ?‘%ﬂ@ﬁl@lsgﬂ ﬁce]aﬁrgt g? Eﬁé‘po%h) The

ronpsucci ni c aCI I'S neutra I ze

i 0,
resndugmgﬁgaz}a cglléllrjt{nlﬁz ?ca’p %é)r? sglgcta%%l Z‘Qsl( %tglbgmqﬁ‘jen&fa mixture that
cyclene is dissolved in 300 m of distilled water and
consisf eféleph}@rpwqhﬁ@e/mﬁ%ml @ad water in g ragmod £60:40:bfis used. The title
bronmosuccinic acid = 761 mml ). It is heated to 50C and
compaindaswetstaihed s¢ 4 waxyy &ghti yghow-coloeed reotlud.i on i s t hen
evaporated to the dry state and co-distilled with
eiadol 4.7 Ehes Aesifdmdry)s taken up in butanol and
extracted with water, The aqueous phase is concentrated
by evaporation and chrormt ographed on silica gel. As
an eluant, mxtures that consist of nethanol with
apmonia  (20:1 - 2:1) are used. The product-contai ni ng
gae&el"@ﬁ%g‘??@sconbi ned and evaporated to the dry

state. Yield: 54.8 F(50 4% of theory)
Cld.: 3876 C 437H 3594F 3.12N

Fnd.: 38.87C 4.25H 36.07F 3.2IN

e) 6-N-3,6,9,12,15-Pentaoxahexadecanoyl-2-N-2H,2H,4H,4H,5H,5H-3-
oxaperfluorotridecanoyl-L-lysine-N- { 1,4,7-tris[carboxylatomethyl]-1,4,7,10-

tetraazacyclododecane-10-(2-hydroxy-3-yl), gadolinium complex }-amide

8.0 g (8.9 mmol) of the acid that is produced under 1d) as well as 2.05 g {17.8 mmol) of
hydroxysuccinimide are dissolved in 50 ml of dimethylformamide and mixed at 0°C with 4.60 g
(22.25 mmol) of dicyclohexylcarbodiimide. It is stirred for 10 more minutes at 0°C and then for
another 2 hours at room temperature. After being cooled again to 0°C, a solution that consists of
3.93 g (6.65 mmol) of the gadolinium complex of 10-(3-amino-2-hydroxy-propyl)-1,4,7-tris-
(carboxymethyl)-1,4,7,10-tetraazacyclododecane (WO 95/17451) as well as 0.58 g (13.7 mmol)

of lithium chloride and 2.77 g (27.4 mmol) of triethylamine in 40 m] of dimethyl sulfoxide is




34 Elenentary analysis: Cd.: C50.34 H7.74 N 19.57
Fnd.: C 50.46 H 7.83 N 19.69 b)

1,4,7-Tris(carboxynet hyl)-10-(3-carboxy-3-yl -propionic
acid)-1,4,7,10- tetraazacycl| ododecane 11g (38.14 nmol)
of 10- (3-carboxy- 3-yl - propi ®hi c
acid)-1,4,7,10-tetraazacycl ododecane is dissolved in
60 mM of distilled water and m xed with 18.03 g (190.74
mml ) of chloroacetic acid. It is then heated to 70C

addedﬁ 33;, %W%Epgll_tlg I&Sl{fo? gv%o %}é\égl%gp‘]ttcl?lggrgﬁ%l? %)&%? t}é 8?(? I%FBP argetone, and
the sof;l:qler il [g)ht L 72 gbf %htsyl-t-l%ut%l otHef, t It llnréd %r agoﬁ)t'jOOrg%reJn%{lutes,

OI‘ oac acl IS a

and th%ltl solfdtls lf‘t:él%[‘uéd %Lﬁ T&Q Eol @ i AlsSo1 Q4R ﬁls‘mled WAk ?]Il(f trdafed w1f

state, evaporated wt

actlvaﬁeﬁ IE%OH PThEsJTRE A8 Rltered g&ggéé'i’lluiaéd b§ 'é?apfohitlfoﬁ ed v&’éﬂﬁim Illihethe

trate I's concentrate y evapofation and

residu€ W&%ﬁﬁg%ﬁﬂ%%n%ﬂm@%el Ok arfofedh@ 'ﬁgﬁlxﬁﬁ’é ﬂﬁf‘cd‘hﬁﬁﬁrdf infefhanol and
Cwt wat er/ amoni a as an e uant .

dichloPdiRélldilci€ @&t 3h B2NGratié.r acti ons are conbi ned,
concentrated by evaporation, taken up again in

divsdld:| 5.97 g\ed.8% dniekofy)eeze- dried. The title conpound
is obtained as a white foam Yield: 13.12 g (82. 3% of
t Maderyepntemtate¥%content: 9. 6% El enentary anal ysi s
(relative to anhydrous substance): dd.: C46.75 H
6.54 N 12.12 Fnd.: C 46.87 H 6.62 N 12.24 35 c)
Gadollnlun1conplex of 1

1 Elementagy el ysig (Fdpive 19 b‘ill]b’éf‘%}% sybstangg). 4.
Cld.: 3797C 471 H 1081 Gd 22.19F 674N

Fnd.: 38.16 4.83 10.72 2232 6.83

Example 2

a) 10-(3-Carboxy-3-yl-propionic acid)-1,4,7,10-tetraazacyclododecane

150 g (761 mmol) of bromosuccinic acid is neutralized with sodium hydroxide solution
(10%), and the solution is evaporated to the dry state. 65.55 g (380 mmol) of cyclene is
dissolved in 300 ml of distilled water and mixed with the bisodium salt (from 150 g of
bromosuccinic acid = 761 mmol). It is heated to 50°C and allowed to stir overnight. The
solution is then evaporated to the dry state and co-distilled with ethanol. The residue is taken up
in butanol and extracted with water. The aqueous phase is concentrated by evaporation and
chromatographed on silica gel. As an eluant, mixtures that consist of methanol with ammonia
(20:1 - 2:1) are used. The product-containing fractions are combined and evaporated to the dry
state.

Yield: 54.8 g (50.4% of theory)




(perfluorooctyl sulfonyl)] } -ethyl-
1,4,7-tris(carboxynethyl)- 1,4,7, 10-

t etraazacycl ododecane, sodiumsalt 10.0 g (16.21 mmol)
of the gadolinium conpl ex tetraazacycl ododecane
(produced from the Iigand % conpl exing with
gadol i nium oxide) and 3.0 g of l[ithiumchloride are

di ssolved while being heated slightly in 100 m of

di met hyl sul foxi de. After cooling to roomtenperature,
9.21 g (16.21 mmol) of perfluorooctyl sul fonyl pi perazi ne
is added. Then, it is cooled to OC, and 12.3 g (46.63

= (1 2- di hydr 02- et hoxyqui nol i ne- 1- car boxy|
Fggg%P% hjglester) is added, and it is stirred

OFRS - anI@t34aH1ppm193m)erature The reaction i s poured
into a mxture that consists of 800 m of

neady 304yt gethhes gand 100 m of acetone, and it is
stirred. The precipitate is purified by chromatography
on silica gel. A mxture that consists of
di chl or onet hane/ net hanol and ammonia in a ratio of

b)  213,71iigcansegnethydnl (3uanttox y Bhd-pomduic heidg bgi7aitai ng
fractions are conbi ned and concentrated by evaporati on.
Tietaazgsyclhdedeandi ssol ved in 200 ml of distilled water
set at a pHof 7.2 with sodi um hydroxi de sol uti on and
freeze-dried. The title conpound is obtained as a white
f bhg(38. M mh]) of . 1043 at®8953 exfl-prapeani/icidiat, &7, 10detraamacyclododecane
7.8% El enentary analysis (relative to anhydrous

is dissdhR8 ireT R of dibtlled vadlerahd eniRedWitl1 £33 £ (190, AB3mahd 1) cHlotbacetic
N193Na27OS Fnd 30.42 C2.91 H27.04 F 13.29 d

acid. 7It &rﬁhé}l }?ea% t %2{ 5% eﬁve%n@)and 10 by adding sodium
car oxy ato hyl

7-Tr1s -1, , 10-tetfaazacycl odod

hydf%lﬁﬁ E@Pm@ir/ﬂ%ﬂw SRS T B e assintap of

% dol i ni um conpl ex
10, and 7.2 g (76.19 mmol) of chloroacetic acid is added to it. It is stirred for 3 more hours at

70°C. It is evaporated to the dry state, evaporated with methanol, taken up in methanol, and salts
are filtered out. The filtrate is concentrated by evaporation and chromatographed on an ion-
exchange column Amberlite 252 C with water/ammonia as an eluant. The product-containing
fractions are combined, concentrated by evaporation, taken up again in distilled water and freeze-
dried. The title compound is obtained as a white foam.

Yield: 13.12 g (82.3% of theory)

Water content: 9.6%

Elementary analysis (relative to anhydrous substance):
Cld.: C46.75 H6.54 N 12.12

Fnd.: C46.87 H6.62 N 12.24




12.68 g (39.121 nmmol) of N benzyl oxy-carbonyltriglycine
(commercially available product, Bachen) is dissolved
in 100 M of dinethylformam de and mxed with 9.03 g
(78.42 mmol) of N—hydroxysu00|n|n1de It is cooled to
0C, and then 32.36 g (156. 8% nmol) of
di cycl ohexyl carbodiimde is added to it. It is stirred
for 20 minutes at OC and then for another 3 hours at
roomtenperature. This suspension is then added to the
solution, cooled to OC, that consists of 15 g (26.14
mmol ) of the gadol i ni um conpl ex of

¢)  1Gadddiniumh pempleh pfit @t 1-cprboxiy L-parbonyl-[piperazin-1-yl-4-
1,4,7-tris(carboxynethyl)- 1,4,7,1

Ofpeehiveaatsntibnylniietsna, 4 prixtucosyacho)di4y10-0 WO
95117451) in 40 m of distilled water and 15 m (14

L) 1ddol&lhy B REaitn 60 M of isopropanol while
ngﬁngagﬁlrre After agdltlon is conpleted, it is

stirred for 3 hours at roomtenperature. Then, urea is
filtered out, it is rewashed wth n-butanol and
concentrated by evaporation in a vacuum The residue

| $0.8%Y 182t AthdRYRAApadoliiRf Wmple/Rir@izacytB@o@cgidipgoduced from
phase is dried on sodiumsulfate and concentrated by

the llg@l‘v{cﬁﬁﬁétﬁﬁpl@ﬂn% with gdddlinium oXide) and. g ef lithivaheldomdeoge dishedded
on silica an eluant, a m xture that consists

while béingl hednd:cbs‘lxghﬂy ham@ mheftdmactbyl salfdxidemnBfiercoobngimadomTeraperature,
product-containing fractions are conbined, concentrated

9.21 g(y6.2V apolxof pemfluaroectylsul fonpipipesaziong 1sugdde¢g$h¢n, itns cooled to 0°C, and
distilled water, and subjected to freeze-drying

12.3 g[(ﬂ@ ﬁé n@m{bgﬁ,ﬁﬂDQs{l ébilbyqﬁ@?detggx)ﬁulr\ghpq-é cpr@gﬁylw\ch fahyl ester) is
(56. 3% of theorY Ienen% anal Si s:
added4@d3tsls@tlse<ievqmlgbt % O CPTARITRy ﬁ?%ﬂctl%z Boured Blt%wt“re that

consis o 90 Sk Eaﬁééé’%fzr&&ﬁ&ée“' Fnt i AR S precipiat
is puri_ﬁae%)r(]gﬁroyako%r%%y Xls?hcg é’[p)fz\ ml)gl?rg?lluat cJ)rMQt F&TP l ex

dichloromethane/methanol and ammonia in a ratio of 2:2.1 is used as an eluant. The product-
containing fractions are combined and concentrated by evaporation. The residue is dissolved in
200 ml of distilled water, set at a pH of 7.2 with sodium hydroxide solution and freeze-dried.
The title compound is obtained as a white foam.

Yield: 7.64 g (39% of theory)

Water content: 7.8%

Elementary analysis (relative to anhydrous substance):
Cld.: 30.31C 2.80H 27.17F 13.23Gd 7.07N 1.93Na 2.70S
Fnd.: 30.42C 291 H 27.04F 1329Gd 7.15N 2.04Na 2598



In a mxture that consists of 100 ml of ethanol and 30
m of distilled water, 8.53 g (9.7 mol) of the title
conmpound of Exanple 3a) is dissolved and mxed with 2 g
of catal yst (palladlun110@60n acti vated carbon) as

well as 3 m of acetic acid?3 I's hydrogenated until
one equival ent of hydrogen |s taken up. Then, catal yst
is suctioned out, it is rewashed with ethanol, and the

solution is evaporated to the dry state in a vacuum

The, title conpound is obtained as a foam Yield: 7.22
uantitative) Elenentary analysis: dd.: 37.08 C

528 H21llGd1504N Fnd.: 37.21 C 5.33H 21. 25Cd

TP arholatomeyl) 147 107 smagzagyclodpderane10.{2-hydray T4
e
[?f‘?8¥°§2¢.a5‘§°“'9¥ﬁ%‘2“5‘2’%*.3‘&094 PP Ao SOMPIo ot 11 dec
anoyl)]Jam no } -propyl, gadoliniumconplex 7.60 g
(14.55 mol ) of
288 439. 1Y, iBhioPfN-baayeyhibondingl@daraoahmer ey available
di ssolved in 90 m of dinethylformam de and mi xed with
produd, Bachgm() 23didsotwedlin 1@F mNef diyndthylfysneadide amd méxed mtith %03 g (78.42
cooled to OC and then mxed with 11.71 g (56.71 mol)
mmol péf Ndlbfdlwv.wheinwidar b aidolridde 0°(Afand thed® 2o i166.84 tnh'eol) of
. cooling is renoved, and it is stirred for another
dicyclplsylsatbodiimisinis addsd taituitds stirrrdror hminntespe A @mi nhnrafor another 3
was produced i s_added while bein stirred to
hours atogm; teperayes- ebhis 8159@,‘151%11‘15 l:hezzdtge d to the sehgion, f@plqdﬁ@ 0°C, that

conssii i 3008 TgnRf of 56 SHOaHp Cempiek Pyt et Rissor pigpy)
na.7-ERalm et n Tt Mo SR BRERR penoka g o 9571741
v ) S 5T B S o v
being Sk | RS 280%on is completed, it is stirred for 3 hours at room temperature. Then,
urea is filtered out, it is rewashed with n-butanol and concentrated by evaporation in a vacuum.
The residue is extracted several times with water. The organic phase is dried on sodium sulfate
and concentrated by evaporation in a vacuum. The residue is chromatographed on silica gel. As
an eluant, a mixture that consists of dichloromethane, methanol and ammonia is used. The
product-containing fractions are combined, concentrated by evaporation in a vacuum, taken up
again in distilled water, and subjected to freeze-drying. The title compound is obtained as a
white foam.

Yield: 12.94 g (56.3% of theory)

Elementary analysis:
Cld.: 4236C 5.16 H 17.89Gd 12.75N
Fnd.: 4244 C 522 H 17.78Gd 1280 N




concentrated by evaporation in a vacuum The residue is
di ssolved in a mxture that consists of water and

but anol and extracted with butanol. The conbi ned
organi c solutions are dried_and concentrated by
evaporation in a vacuum Th&’residue is purified by
chromat ography on silica gel. A mxture that consists
of ethanol/2-propanol/concentrated amonia in a ratio
of 15:10:1 is wused as an eluant. The

p t-cant aj ni ng, f tJ are ¢ i, ned orate .
b PGSl -SSR B B AR Samino-

djstilled water ;and freeze-dried. The title conmpound is

o%’tggi"h‘ié BEPY BRI ST i e d: 7.52 g (62. 1% of

theory) Elenentary analysis: Cdd.: 33.66 C 3.55 H 25. 86

F 12.59 Gd 8.97 N Fnd.: 33.55 C 3.67 H 25.99 F 12.43

G agmﬁ(g%ryﬂ@f aomRlses ¥ 10BMAreGah@ afd B BiloPdisklledwater, 8.53 g (9.7

coagu e (fibrin gel) forns after a 30-m nute

mmol] SYAHOANE pdui® of ERAMPIE SHIIS dRSIVE) and¥nixed ¥ithQ g of catalyst
fibrinogen with thronbin. The latter is mxed with 0.5

(palladiima0oPESaaivatedicitboh). £ well 613 ml ofaodtictaciin 10#s hiyti@gériatddamtil one
conmpound of Exanple 21, WO 02/13874, M 13, (0.01 and
equivdlent ofihypirogen is Gitéd hp. Bimah, catalys is suctidnet edt, inie rewShddowitts ethanol,
at roomtenperature. After the supernatant is renoved

and th solutidreisfeiiparatedyiol the diyesstathivadeeimor t i on of t he
conpound according to the invention is separated from
f The tite eymnpund ix ebtainggas@foqm, 200 g for 30 minutes). The
gadol inium content in the fibrin gel is determ ned by
rrglf‘x‘i ToA2 § WYARIEYS)y coupl ed pl asna- at om eni ssi ons
spectroscopy (1CP-AES). The binding of the conpound
according to the invention to the fibrin gel was 79.1%

fﬁ&: tEe 0. 91. mmol of Gd/ 1 solution and 38.5% for the
0. FY8PY& 1 sol ution. 39 Exanpl e 5: MRT

Vigeiakd 81 9Bs6f i 19043 Venous Thrombus af ter

ntravenou
Fnd.: 3721 C 533H 21.25Gd 15.15N

c) 1,4,7-Tris(carboxylatomethyl)-1,4,7,10-tetraazacyclododecane-10- {2-hydroxy-3-N-
[triglycidyl-N-(2H,2H,4H,4H,5H,5H-3-o0xa-perfluorotridecanoyl)Jamino } -propyl,

gadolinium complex

7.60 g (14.55 mmol) of 2H,2H,4H,4H,5H,5H-3-0oxa-perfluorotridecanoic acid is
dissolved in 90 ml of dimethylformamide and mixed with 3.35 g (29.1 mmol) of N-
hydroxysuccinimide. It is cooled to 0°C and then mixed with 11.71 g (56.71 mmol) of
dicyclohexylcarbodiimide. After 20 minutes, the cooling is removed, and it is stirred for another
3 hours at room temperature. Then, the suspension that was produced is added while being
stirred to the solution, cooled to 0°C, of 7.22 g (9.7 mmol) of the title compound of Example 3b)
in a mixture that consists of 5 ml (36.7 mmol) of triethylamine, 20 ml of distilled water, and 30

ml of 2-propanol. It is allowed to stir overnight at room temperature, then dicyclohexylurea is




Adm ni stration of the Contrast Mediumin Rabbits The MR
i maging was carried out in rabbits with photochemcally
i nduced thronmbus (PIT). By irradiation with xenon
light (540 nm 1,100 klux, 25 mnutes) after i.v.
injection of rose-Bengal (29 ny/kg), the thrombus
formati on was induced in the left fenoral vein. The
blood flowin the fenoral vein was controlled by means
of an uItrasound probe. The imaging was carried out

ﬁltereingutv\g lellﬁ re rl'i%l ngjg?m()ﬁﬁ%/ol %Itlﬁfjr_EF \ra]f;t’er %;:ZF)aE& ﬁ%%%%gﬁ}%%}gfuh&%) are
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water Ln??blhér&all nd- IRERH q/l@lfbu't:z?ﬁ@frphﬁ c%ﬁrbln\é@op%gi]c%%ﬁﬁmn%l% th’&" &nd

ase-contrast sequence (TR TE 4/ 14 ns)

mﬁitéd khordBbl LA RITROtes RGO R puBiGeUBYEREmA ) li
con e B s B el 35T 'aary TTaIT Wrptpon siica

gel. M&MW comdist Lo dituBol/ I PebpAtbl/chitRnir&td arhidBiadh a YRI0LS 15:10:1 is
(wWth the thronbus) was prepared outside, fixed in

used af @ Blhntn Tha pebdutadonednifig fradtioht ateaginbaled pavaporatedl omtheidhstate in
hemat oxyl i n/eosin (HE) or phosphotungstic
a vacuaai, disbaveat again indistiREdpter hmi frévee-NfRed. bl title ovPaynd istebtained as
thronbus was already detectable early on (25 m nutes
a whitg feam).. | mages 1 and 2 that are indicated in Figure 1
show MR i ma g of the pelvic region 24 hours after
i HieldiveAdadohifmialitheordti on of 0.1 nmol of Gd/ kg of body
wei ght of the conmpound according to the invention in
the PI'T rabbit (phot ocheni cal ly i nduced thronbus). The
# 3D-fl ash sequence illustrates a strong
Eﬁﬁpm @P d5e in the thronbus in the area of the

VBld DEBRED S sKEl B3 abIC 155008 BoRW (T the foft femoral

'S CONnsi reduc See MRI with

E@Eang%g%%@%u%@qz 4344 §.09¢ h staining techni ques

Images 3 and 4)), the red bl ood
clots (thronbl) could be detected in the area of the
left fenoral vein. The thronbi fill alnost the 40

Example 4: Binding to a Fibrin Gel

A coagulate (fibrin gel) forms after a 30-minute incubation time (room temperature) by
mixing fibrinogen with thrombin. The latter is mixed with 0.5 ml of PBS and with 0.5 ml of a
solution of the title compound of Example 21, WO 02/13874, Mk 13, (0.01 and 0.1 mmol of
Gd/l), and it is incubated over 16 hours at room temperature. After the supernatant is removed in
the fibrin gel, the unbonded portion of the compound according to the invention is separated
from fibrin by ultrafiltration (1,200 g for 30 minutes). The gadolinium content in the fibrin gel is
determined by means of inductively coupled plasma-atom emissions spectroscopy (ICP-AES).

The binding of the compound according to the invention to the fibrin gel was 79.1% for

the 0.01 mmol of GdA solution and 38.5% for the 0.1 mmol of Gd/l solution.




entire lumen of the bl ood vessel. The exfoliation of
the vascul ar endothelial cells and the adhesion of the
thronbi is clearly visible. The intima- and adventitia
nucl ei have di sappeared al ppst conpletely. Wth this
test, the suitability of the” conpounds according to the
i nvention could be shown as markers for venous
thronbi. Exanple 6 MRT Visualization (Ex-Vivo) of a
Venous Thronbus According to Intravenous Adm nistration

h . . 1 : T . :

Exanle & YREE VAR AR AV PO B chBu TR S e dnous
t hromb (- ' L AR M l'i ght (540
m 1, 45 on, BE GBS VR WIRHGRAC. | D00 o
rose-Bengal (20 ng/kg), the thronbus formation was

induced in the left fenpral vein. 24 hours. after

i ‘hhe MRcmagingayasicarmed oxt md%b':(“a%mphftqqgﬂwcalﬂx wruged ghrombus

thronbus induction) of 0.1 mml of Gd/kg of the title
(PIT). cByriseadintion withxgnen bett (548mna.2Y, i®ddtu, 26 mainatas)radier lnagnjection of

sacrificed, and the left fenoral vein (wth the

rose-Behg0 (B /kef Shedthdebie doreistish 6las indoeed ifegi 16§ f@horhhvein. The blood
damaged venous segnment was carried out with a Magnetom

| n | ed out w et o
flow i ol TR0 Sl B Bt R Ml urd AR s PR e

e
. fat s ssion The jdduced renbus . s ¢l ear .
carried i I MRS R St P DI B B G0 462, 40 minutes
addition, blood clots are alsgo found outsjde of th
1, 2, 3ybdepnd $$hquspalist intraygnquRadmstiagion gﬁb%toh%qua éﬁ%&%&romb%
enhancement of the thronbi can be observed with the T
inductionjef @ hmedolsyi Grl/leg dilthe tecrampraind 96 Example 23, WOk B33 74, wigh use
7). 41 EXaMpl e 7: Determ nation of the Gadolinium

of a pkdRBe6midsedelgiéhct (TRATE I Do oms) AfviedlrasMtweigkeo yaadient echo
Adm ni stration of the Contrast Mediumin Rabbits The

sequelsmc%% ﬁhgﬁg@% Lﬁfgrmr@:/:gﬁ?%tl?ﬁtéluc i /88 3dnidi 2SI QUL TRATERRDS bhs/500).

After the imaging, the left femoral vein (with the thrombus) was prepared outside, fixed
in formalin, and stained for histological evaluation with hematoxylin/eosin (HE) or
phosphotungstic acid’/hematoxylin (PTAH).

In the MR imaging (MRA), the thrombus was already detectable early on (25 minutes
p..). Images 1 and 2 that are indicated in Figure 1 show MR images of the pelvic region 24
hours after intravenous administration of 0.1 mmol of Gd/kg of body weight of the compound
according to the invention in the PIT rabbit (photochemically induced thrombus). The Ti-
weighted 3D-flash sequence illustrates a strong signal increase in the thrombus in the area of the
left femoral vein. The blood flow in the left femoral vein is considerably reduced (see MRI with
phase-contrast sequence).

With both staining techniques (HE and PTAH (Fig. 2, Images 3 and 4)), the red blood

clots (thrombi) could be detected in the area of the left femoral vein. The thrombi fill almost the




thrombus (PIT). By irradiation with xenon |ight (540
nm 1,100 klux, 25 mnutes) after i.v. injection of
rose-Bengal (20 ng/kg), the thronbus fornmation was
induced in the left fenoral vein. 24 hours after
i ntravenous administration ¢8bout 1 hour after the
t hronmbus induction) of 0.1 mmol of Gd/kg of the title
conmpound of Exanple 21 WD 02/ 13874, the ani mal was
sacrificed, and various organs and ti ssues were renoved
entire {ysnencafdhmblaed venselcd he sxfolition afitbropsculpresmgptielia) epbisand the
(with and without thronbus), nuscle. After the tissue
adhesivawptheshderbd ispdeeky, vidille. Thaohthianandadvemaaniucki howr digppdared
was neasured by nmeans of ICP-AES. In the left fenoral
almosV&niplétdlyt h t hronmbus), the Gd concentration was 63 ppm
however, it was only 35 ppmin the control vessel. The

b}aﬂ@dtg&'t&& B afTiepb OB SRAE! a8 DR CEhioH BN shown

?(ﬁ A cg}ncentratl on of 15 ppm was detectabl e, and
as magkersy H”e"‘?‘i‘BHS %} - enhanced nuscle, a Gd concentration

of 10 ppmwas detectable. 42 Cains 1. Use of

per fl uoroal kyl -contai ni ng netal conpl exes that have a

critical mcelle formation concentration < 10-3 nol /I,
Examaley dr MB/N¥ualizatici (Bx-Vivo)st £V ed cusFiromblus Avcaringito

proton relaxivity in plasma (RI) > 10 |/mmol's as

cont r affer{FRdbds AQmiRsrReH Hhk %nWa%HﬁeHﬁﬁﬁ hPRabGifts
I ntravascul ar thronbi. 2. Use according to clarml,

character| zed in that the netal conplexes are used as
contrast nmedia for visualization of venous

thron‘tk: 3. Use accordl ng to cl r 2, wherein
M Bﬁ‘ﬁﬁl“tgx‘f%‘; carreed pub I Tabbifspyit a}bﬂm‘?“%g‘imcaﬂié H?délc?doﬁhmm us
visualization of arterial thronmbi. 4. Use according to
(PIT).oB iresidiation iwith xenpw light (Mienmi h1eHduxstaningtsapifisx b¥. injeetion of
used as MR
rose-Bengal (20 mg/kg), the thrombus formation was induced in the left femoral vein. 24 hours
after intravenous administration (about 1 hour after the thrombus induction) of 0.1 mmol of
Gd/kg of the title compound of Example 21 WO 02/13874, the animal was sacrificed, and the
left femoral vein (with the thrombus) was prepared outside. The imaging of the damaged venous
segment was carried out with a Magnetom Harmony (Siemens, 1 T) with use of a T1-weighted
spin echo sequence (TR/TE/qg = 300/12 ms/90°, with and without fat suppression).
The induced thrombus is clearly visible in the preparation by the color change. In
addition, blood clots are also found outside of the vessel. In the ex-vivo MR imaging, a

considerable enhancement of the thrombi can be observed with the T1-weighted spin echo

sequence (see Fig. 3, Images 5 to 7).




contrast nmedia for early determ nation of a thronbotic
occl usive disease. 5. Use according to claim1, wherein
nmet al conpl exes whose micelle formati on concentration
is < 10-4 nol/| are used. 6, Use according to claiml1,
wherei n netal conpl exes mho@% hydrodynam c mcell e
dianmeter is >3 nm preferably >4 nm are used. 7. Use
accordi ng to claim1l1, wherein netal conplexes that have

Examgie. & Bjermisagin of fhaaadlinin Grasentraion jodhe TbgpmpryAfts

one of clains 1 to 7, wherein as

per f | ukntrryergus Administnation ofghe ContrastiYlediam ingRabbits
conmpounds of general formula | RF-L-K 1 in which RFis
a perfluorinated, straight-chain or branched carbon
chain wwth formula -C'" F2nE, in which E represents a

t ?ﬁm&@r}mﬁdt%ﬁ Ik @@nterﬁ W aQkhrmied o@t" iR LRSS wﬁtﬁi)hﬂt%cl%’mlca]ly induced
ydrogen atom and n stands for nunbers 30, L neans a

throm uoﬁ (Eflf) gra«z %I—% H%Mﬂf@_ﬁf%ﬂ b@@ %@%ﬂwt&&%é}q’%

injectigh 385%5-%33@%6&%hw5m3 haory wasjpgiged T deget emora

hydrogen atom a nethyl group, a benzyl %r oup, a phenyl
vein. 24 hours after intravenous administration (about 1 hour after the thrombus mductlon) of
0.1 mmol of Gd/kg of the title compound of Example 21 WO 02/13874, the animal was
sacrificed, and various organs and tissues were removed to determine the Gd content: blood,
femoral veins (with and without thrombus), muscle. After the tissue samples decomposed, the
gadolinium concentration (ppm) was measured by means of ICP-AES.

In the left femoral vein (with thrombus), the Gd concentration was 63 ppm; however, it

was only 35 ppm in the control vessel. The blood clot outside of the vessel had a high Gd
content of 166 ppm. In the blood at the time of 24 hours p.i., only a Gd concentration of 15 ppm

was detectable, and in the non-signal-enhanced muscle, a Gd concentration of 10 ppm was

detectable.




group, a -CH2-OH group, a CH20OCH3 group, a -CH2- CO2H
group or a C2-Cl15 chain, which optionally is
interrupted by 1 to 3 oxygen atons, 1 to 2 >CO groups
or an optionally substituted aryl group and/or is
substituted with 1 to 4 hydféxyl groups, 1 to 2 Cl-C4
al koxy groups, 1 to 2 carboxy groups, or a group
-SBH-, or is a straight-chain, branched, saturated or
unsat urated C2-C30 carbon chain, which optionally
contains | to 10 oxygen atons, | to 3 -NRa groups, 1
Claims, > syl fur atons, a piperazine, a -CONRa group, one to

¢ b e Rtk opBiige Mot Rl MGzl Rifng *
ormalgh e EBBA 1" SHIA WS Bh 5cAIE Bhelercd SRS T AL s

€S€ groups and/or I 'ona y su

protonlrefaselv?’ty 1%5195 gk"@g' O]lfrhﬁ’lo]?s a‘g)égntgd'sph’l@&lg 1%%4%&}%&%“23&%

Ra groups,

ofmtr%d@éiﬂ&vthé’erﬁtﬁ 2 groups -(CH2) p- (O g- CH2CH2- RF, wher eby
F and p and q have the above-indicated neanings,

am.dUéélachm@gg@ i, HRactéred in thBi 16 nRRY tOHplekds dréused as MRI
i nterrupted 1to 2 oxygen atons or 1 to 2 -NHCO

contraglfrﬁedisforwis&hla‘mdSn bbrenduscthinghieixi ng agent or netal
conplex or their salts of organic and/or inorganic
basUse arcoaimgto cledindsord, wheteirotheaicth! aomplescs aspeaseidfas &R 1 opntrast
mediaffgrr vi?ualization of arterial thrombi.
4. Use according to one of claims | to 3, wherein the metal complexes are used as MRI
contrast media for early determination of a thrombotic occlusive disease.
5. Use according to claim 1, wherein metal complexes whose micelle formation
concentration is < 10™* mol/l are used.
6. Use according to claim 1, wherein metal complexes whose hydrodynamic micelle
diameter is > 3 nm, preferably > 4 nm, are used.
7. Use according to claim 1, wherein metal complexes that have a proton relaxivity in
plasma of > 13 I/mmol’s, preferably > 15 I/mmol's, are used.

8. Use according to one of claims 1 to 7, wherein as perfluoroalkyl-containing metal

complexes, the compounds of general formula I

RF-L-K I
in which
R" is a perfluorinated, straight-chain or branched carbon chain with formula -CrFanE,
in which
E represents a terminal fluorine, chlorine, bromine, iodine or hydrogen atom

and n stands for numbers 4-30,

L means a direct bond, a methylene group, an -NHCO group, a group




conpl exi ng agent or conplex of general fornula I
CH2CH2' -wr  ~Co-NNR COR 2 NCORZRL NCOB (u) in
which Rc, R and B are independent of one another, and
R has the neaning of Ra or [reans -(CH2) m L- RF, wher eby
inis O, 1 or 2, and L and RF have the above-nenti oned
nmeani ng, R, independently of one another, nean a
hydrogen atom or a nmetal ion equivalent of atomc
nunbers 22-29, 42-46 or 58-70, B nmeans -OR or -N

, -1 CH2CH2 L-RF N' R3 or

R!

—{-(CHZ)U-NHCOCHZ-(CHZ)',—];N-SO,-

whereby p means the numbers 0 to 10, and q and n, independently of one

another, mean numbers 0 or 1, and

R* is a hydrogen atom, a methyl group, a benzyl group, a phenyl
group, a -CH,-OH group, a CH:OCHj3 group, a -CH2-CO:H group
or a C2-C\5 chain, which optionally is interrupted by 1 to 3 oxygen
atoms, 1 to 2 >CO groups or an optionally substituted aryl group
and/or is substituted with 1 to 4 hydroxyl groups, 1 to 2 C-Cs4
alkoxy groups, 1 to 2 carboxy groups, or a group -SO3H-,

or is a straight-chain, branched, saturated or unsaturated Cz-Cio carbon

chain, which optionally contains 1 to 10 oxygen atoms, | to 3 -NR®

groups, 1 to 2 sulfur atoms, a piperazine, a -CONR’ group, one to six -

NR?CO groups, an -SO; group, an -NR*-CO; group, 1 to 2 CO groups, a

group

—CO—N—T—N{R*—50,—R"
| , or 1 to 2 optionally substituted
aryls and/or is interrupted by these groups and/or is optionally substituted
with 1 to 3 -OR® groups, 1 to 2 oxo groups, 1 to 2 -NH-COR® groups, 1 to
2 -CONHR® groups, 1 to 2 -(CHz2)p-CO2H groups, 1 to 2 groups -(CHz)p-
(0)-CH:CH:2-RF,
whereby

R?, RF and p and q have the above-indicated meanings, and




-N~ -SQ2L- RF whereby R, L, RF and Rc have the

above- nenti oned neani ngs, or K stands for a conpl exi ng
agent or conplex of general formula Il 45 1 in which
R and Rl have the above-nentioned neani ngs, Rb has
the meaning of Ra, or K stah¥ls for a conplexing agent
or conplex of general fornmula IV RLOO2ZC N2 ~ ON
COO2R I~ C2R N CO2Win which R has the
above-nentioned neaning or K stands for a conpl exi ng

?;%Snfq or cafrpl exmggns g%;-e(f]gllcherirg rwrﬂiléhaop\{ioﬁgl); is ﬁ]t%%tf':\é t:>|'y 1?90 2
oxygen atoms or 1 to 2 -NHCO groups,
K stands for a complexing agent or metal complex or their salts of organic and/or
inorganic bases or amino acids or amino acid amides, specifically for a

complexing agent or complex of general formula II

CHCH,——
/~co—N
N \
/\ \\ "
]
\ CO,R
o:lf' ‘
OR' /COR
N

\— cOB (")

in which R%, R' and B are independent of one another, and

R°  has the meaning of R* or means -(CHz)m-L-R", whereby m is 0, 1 or 2,
and L and R" have the above-mentioned meaning,

R,  independently of one another, mean a hydrogen atom or a metal ion
equivalent of atomic numbers 22-29, 42-46 or 58-70,

B means -OR’ or

r S F
-~ CHCH LR N N-SO,-LR

Ngs
R or

whereby R', L, RF and R® have the above-mentioned meanings, or

K stands for a complexing agent or complex of general formula 111




"% 002 R | in which RI has the above-nentioned

meani ng, and o and q stand for nunber O or 1, and
yields the sumo + g = 1, or K stands for a conpl exi ng
agent or conplex of general fornula VI RQC\ /--\ |
C2R N N NOin which R ha%the above-menti oned
meaning or K stands for a conpl exi ng agent or conpl ex
of general fornmula VI 47 R02C -\ NN _N/1 COR E NN
CO2R COB in which R and B have the above-nentioned
meani ngs or K stands for a conpl exi ng agent or conpl ex
of general formula VIII 1 RO2 04 NN

(o
o CHCH; \\)\L /—CO,R
\—co,n'

(ny

in which R® and R have the above-mentioned meanings,
R has the meaning of R?,
or

K stands for a complexing agent or complex of general formula IV

/~~co, R'

R'0,C /\L
COR'
\; /—COR'
N

_
COR' (V)

in which R’ has the above-mentioned meaning
or

K stands for a complexing agent or complex of general formula V




CNCFizZCF6 | RC (Vill) in which R and R have the
above- nenti oned neani ngs, and Rb has the

above-nmenti oned neaning of Ra or K stands for a

conpl exi ng agent or conplex of general formula | X R Q2C
"] \ 7 CRR AN, (I1X) 48%in which R and R have

t he above-nenti oned neanings, or K stands for a

conpl exi ng agent or conpl ex of general formula X Rt Q2C
N \N- CZR OHNNR CO2RI (X) in which Re and RI
have the above-nenti oned neani ngs, .

Vaah

in which R has the above-mentioned meaning, and o and q stand for number 0 or
1, and yields the sumo+q =1,
or

K stands for a complexing agent or complex of general formula VI

1
R‘Ozc/\ —\ /\COgR
[N N
N N%J\
go R' COR'
2 ? (V)
in which R' has the above-mentioned meaning

or

K stands for a complexing agent or complex of general formula VII




or K stands for a conpl exi ng agent or conpl ex of
general formula XI '"RG3C /--\ /- CO2RL CN N N CO2R1
[NH-CH2- (CH2 -CO g-14 in which Rl, p and g have the
above-nenti oned neani ng, and Rb has the neaning of Ra,
or K stands for a conpl exi‘?l—é agent or conpl ex of
general formula XIl 49 0 / Nv NSO2 N CO2ZR N%, co
RIO ~ \JN - 502-L-ft N L- CO2R in which L, RF and Z
have t he above-nenti oned neani ngs,

ROC’\ /N f‘co,R

CO R'
(vin)
in which R' and B have the above-mentioned meanings
or

K stands for a complexing agent or complex of general formula VIII

NN T

CK\JEC?\F“““"““

1 Roor
COR (vill)

in which R® and R' have the above-mentioned meanings, and R" has the
above-mentioned meaning of R®

or

K stands for a complexing agent or complex of general formula IX

Roc’\ / \ /~COR'
[ j OH

COzR R (1X)




or K stands for a conpl exi ng agent or conpl ex of
general fornmula XIIl Rs COZR 111 CO- N N SO2 L~C4zR
Nom CC~ R1l in which R has the above-nentioned

meani ng, are used. (XIll) 9, _Use according to claim 8,
wherei n the conmpounds of geﬁ@ral formula I, in which L
stands for a-CH2-P a-CH2CH2-a a-(CH2) - s= 3-15
a- CH2- O CH2CH2-P a-CH2- (O CH2-CH2-)t-0 t= 2-6

a- CH2- NH CO- 13 a- CH2- NH CO- CH2- N( CH2000H) - SO2-{3 50

oo YRR e et s > T NS

K stands for a complexing agent or complex of general formula X

R'ozc"\N/ \ /~CcoR'

[ Nj
v N~ OH
{ ~/ ]
, R
COR
X)

in which R® and R have the above-mentioned meanings,
or

K stands for a complexing agent or complex of general formula XI

1RO'ZC N SN /—-C()zR‘
C )
N 0
\__}/IN /\
[N'H-CHE-(CHQP-CO]q-N

COR'

(XD

2

in which R', p and g have the above-mentioned meaning, and R® has the meaning
of R?,
or

K stands for a complexing agent or complex of general formula XII




a- CH2- NH CO- ( CH2) 10- N( C2H5) - S02- P a- CH2- N

H CO- CH2- N( - CH2- CSH5) - SC2- 13 a- CH2- N H- CO- CH2- N
(-CH2-C H2-OH )SCR-1  a- C H2- NHCO ( CH2) 10- S- CH2CH2- f
a- C H2NHOOOH 2- O- CH2CH2- ( 3 3 CH2NHCO( CH2) 10- 0- CH2CH2- 0
a- CH2- C6H4- O- CH 2CH2-P a-CHZ O CH2- C(CH 2-OC H 2 C H
2-C6 F 13 )2-CH 2-OC H2-C H 2- J a- CH2- NHCOCH2CH2C
ON- CH2 CH2 NHCOCH2N( C2H5) SORC8F17

CH2- CH2NHCOCH2N( C2H5) - SC2 p

a- CH2- O- CH2- CH( OCL0H21)2 Ce~O- CH2CH2- P a-(C H2 N H

CO) 4- CH2O- CH2CH2- a M2 NMNH STDF3WCH2 O- CH2CH2- p
a- CH2- OCH2C( “otp- Ovetcp-p a-Chs O - )
CH2- - - - O GH2- R\CO CH2NHCOCH2N( C6H5) - SO2- P
a- NHCO- CH2- CH2- P a- NHCO® CH2- O- CH2CHR- 13 a-N H-C O-n
a-NH—COCHZPN\(,GEQ -S®-P a-N
H CO- CH2- N( ) - S02- 4/ 3t 0O- CH2; N( CLOFR1) S02- P
N— SO-L-R
N
\—cozR‘ (X11)

in which L, R" and Z' have the above-mentioned meanings,
or

K stands for a complexing agent or complex of general formula XIII

" COR!

(X

in which R' has the above-mentioned meaning,

are used.
9. Use according to claim 8, wherein the compounds of general formula I, in which L

stands for
a-CHo-p

a-CHoCH2-p

a<{CH2)sB s= 3-15
a-CHo-0-CHaCH2-B
a-CHo-{O-CHa-CHa-)}-p t=2-6
a-CHp-NH-CO-B
a-CHp-NH-CO-CH2-N(CH2COOH)-S02-8




a-N H CO CH2- N( C6H 13) - SC2- P a- N

H CO (CH2) 10- N(C2H5) - SC2- P a-N H CO- CH2- N (- CH2- Cg H
5)-S02-p a-N H CO CH2-N (- CH2- CH2- O H ) S02- P

a- NH CO- CH2-p 51 a-CH 2-O C6_H4- O CH2-CH2-1 cc-C H2- C6
Hi-O C H2-CH2-P  a- N(C2H5}-238p-P  a- N(C6H5) S02-a  a- N
(C 10H21)-802-J3 a- N(CBH13)' S02-13 a- N( C2HAOH) - SC2- P
a- N( CH2OOOH} - SO2- 0 a- N( CH2OBH5)  502- 13

N[ CH( CH2 N- [ CH( CH2 C H(CH2H
a \(*%&3 m’llm%%%g;‘%présegts tOI;?a bi E]dl ng site to

t&!-@l-tzﬁﬂﬁl@&%—ﬂ@@-lgqﬁ@g&ﬂal conplex K, and 3
ﬁﬁﬁtéq_y% to the fluorine radical,
are to claim8 or 9, vvhereln
HaoNPSricHaor 2r which nin formla

MFE%QWQ@%NGCW}ﬁ%ﬁS and/or Ein this

f QR AHIESRH AN LHQLeEORNSB, 3 € used.

a-CH2-NHCO-(CH2)10-S-CH2CH2-8

a-CHoNHCOCH2-O-CH2CH2-p

a-CHaNHCO(CH2)1g-0-CH2CH2-

a-CHp-CgHg-O-CH2CH2-p

@-CHg-0-CHy-C{CH3-OCH2CH2-CgF 1 3)-CHo-OCH2-CHa-B
a-CHa-NHCOCH2CH2CON-CHCHaNHCOCHN(C2H5)S02C8F 17

a-CH2-0-CH2-CH(OC1gH21)-CH2-0-CHoCH2-B
a-(CH2NHCO)4-CH20-CH2CH2-B
a~(CHaNHCO)3-CH20-CH2CHo-p
a-CH2-OCH2C(CH20H)2-CH2-0-CHaCH2-B

a—CH7—O0 CH, =0 — CH,—=CH,—

COOH

a-CHoNHCOCH2N(CgH5)-SO2-8
a-NHCO-CHp-CHo-p
a-NHCO-CH2-O-CH2CH2-B
a-NH-CO-8
a-NH-CO-CHo-N(CH2COOH)-SO2-B
a-NH-CO-CHp-N(CoHg)-SO2-B
a-NH-CO-CH-N(C1gH21)-S02-
a-NH-CO-CHo-N(CgH13)-S02-B
a-NH-CO-{CH32)10-N(C2H5)-502-p
a-NH-CO-CH2-N(-CH2-CgH5)-S02-p
a-NH-CO-CHa-N({-CH-CH2-OH)SO2-B
a-NH-CO-CHo-p




11. Use according to one of clains 8 to 10, wherein the

foll ow ng conpounds are used: - Gadolinium conpl ex of

10-[ 1 -nmethyl -2-oxo0-3-aza-5-o0xo- (4

per fl uorooctyl sul fonyl - pi perazi n-1-yl)

-pentyl]-1,4,7-tris(carboxyfkthyl)-1,4,7,10-

tetraazacyclododecane -- Gadollnlun1conplex of

10-[ 2- hydr oxy- 4- aza- 5- oxo- 7- oxa-

10 10,11, 11, 1§3% 3,14, 14, 15, 15, 16, 16, 17, 17- hept ade

c®q , 4, T- trls(carboxynethyl)

-&-@ﬂiCéJﬂq-@CHdeﬂzsﬂcl ododecane, -- Gadol i ni um conpl ex
“ﬁ g“%Fg?Q oxy-4-aza-5, 9- di oxo- 9- (4- perfl uorooctyl) -

ﬂﬁﬂ?ﬁﬁShSQZﬁ trls(carboxynethyl) 1,4,7,10-tetraazacyc

od-dtiB4 ity )-SG2-pGadol i ni um conpl ex of
aza- 5- oxo- 7-aza- 7- (perfluorooctyl

4

1 4,7-tris(carboxynmethyl)-1,4,7,10-tet
r%ﬁﬁ§2§é§;$ -- Gadol i ni um conpl ex of
1&—N(2HQ§Z®(IH<}>S@2-ﬁxa 1H, 1H, 2H, 3H, 3H, 5H, 5H, 6H, 6H 52
PE yl]1-1,4,7-tris(carboxynethyl)-1,4,7,10
Ee ﬁ(%%bgb% ia -- Gadol i ni um conpl ex of
1@5'?{ 2% 5-oxo- 7- oxa
1@;NHGH(CHPOH HICHAGH IS 04p 14, 15, 15, 16, 16,17, 17, 18,18, 1
9, 19- heni cosaf | uor o-
nonadecyl ]-1,4,7-tris(carboxynethyl)- 1,4,7, 1
O-tetraazacycl ododecane, -- Gadol i ni um conpl ex of

and inkthifRe Nyphesonys-the Binding-stiX @ the complaxiag ddent or metal complex K, and

(perfluorooctyl sul fonyl)-tridecyl]-1,4,7-tris(carboxyne
represtifity the-bindingsiteQo theefluame asdial,ododecane, -- Gadol i ni um
conpl ex of 10-[2-hydroxy-4-aza-5-0xo0-7-aza-7-
are us¢per f | uor ooct yl sul fonyl ) - 8- phenyl -octyl]-1-4-7-tri s(car
boxynmethyl )-1,4,7,10- tetraaza-cycl ododecane.

10.” Use according to claim 8 or 9, wherein the compounds of formula I in which n in
formula -CyF2,E stands for numbers 4-15 and/or E in this formula means a fluorine atom are
used.

11. Use according to one of claims § to 10, wherein the following compounds are used:

-- Gadolinium complex of 10-[1-methyl-2-0x0-3-aza-5-oxo-{4-
perfluorooctylsulfonyl-piperazin-1-yl} -pentyl]-1,4,7-tris(carboxymethyl)-1,4,7,10-
tetraazacyclododecane,

-- Gadolinium complex of 10-[2-hydroxy-4-aza-5-ox0-7-0xa-
10,10,11,11,12,12,13,13,14,14,15,15,16,16,17,17-heptadecafluoroheptadecyl]-
1,4,7-tris(carboxymethyl)-1,4,7,10-tetraazacyclododecane,

- Gadolinium complex of 10-[2-hydroxy-4-aza-5,9-dioxo-9-{4-perfluorooctyl)-
piperazin-1-yl}-nonyl]-1,4,7-tris(carboxymethyl)-1,4,7,10-tetraazacyclododecane,

- Gadolinium complex of 10-[2-hydroxy-4-aza-5-oxo0-7-aza-7-(perfluorooctyl-

sulfonyl)-nonyl]-1,4,7-tris(carboxymethyl})-1,4,7,10-tetraazacyclododecane,
-- Gadolinium complex of 10-[2-hydroxy-4-oxa-1H,1H,2H,3H,3H,5H,5H,6H,6H-



12. Use according to one of clains 1-7, wherein as
per fl uoroal kyl -contai ning netal conpl exes, the
compounds of general formula la A-RF (la) in which A
is a nolecule part that contalns 2 to 6 netal

conpl exes, which are bonded® dlrectly or via a linker
to a nitrogen atom of an annul ar skel eton chain, and
RF is a perfluorinated, straight-chain or br anched
carbon chain with formula -C' F2nE, in which E

o pes o B PR Gl AT 6?%%@2‘“0“‘:&“
4- 30,

oo 9?“%%51?* RRRRES PP RO RS 1 o
”U”’Oeflfm 3] 1?19'&2331 K4548RdS ﬂsqgs 12, 1597%Plgepd f(}%&%@éﬂuoro-

or COfT'p ex or t elr sa1tso organca
| nor gafirfdbgNeRs OriEhBOARID. 01 7B RS WIcABhleRe, X

is a direct bond to the perfluoroal kyl group, a
pheny| gadl@ihi BopleR o£10-C Rydroxy-4-aza-5-oxo-11-aza-11-
(perfluorooctylsulfonyl)-tridecyl]-1,4,7-tris(carboxymethyl)-1,4,7,10-
tetraazacyclododecane,
- Gadolinium complex of 10-[2-hydroxy-4-aza-5-0x0-7-aza-7-
{perfluorooctylsulfonyl)-8-phenyl-octyl]-1-4-7-tris(carboxymethyl)-1,4,7,10-
tetraaza-cyclododecane.

12. Use according to one of claims 1-7, wherein as perfluoroalkyl-containing metal

complexes, the compounds of general formula [a

A-RF (Ia)
in which
. A is a molecule part that contains 2 to 6 metal complexes, which are bonded
directly or via a linker to a nitrogen atom of an annular skeleton chain,
and
. R" is a perfluorinated, straight-chain or branched carbon chain with formula

-CpFaqE, in which

E represents a terminal fluorine, chlorine, bromine, iodine or
hydrogen atom,
and n stands for numbers 4-30,

whereby molecule part A has the following structure:



al kyl ene chain, which optionally contains 1-15 oxygen
atons, 1-5 sulfur atonms, | - 10 carbonyl groups, 1-10
(NRd) groups, 1-2 NRASQ2 groups, 1-10 CONRd groups,

pi peridine group, 1-3 SO2 groups and 1-2 phenyl ene
groups or optionally is subdtituted by 1-3 radicals
RF, in which Rd stands for a hydrogen atom a phenyl
group, benzyl group or a C -Cl5 al kyl group, which
optionally contains 1-2 NHCO groups, 1-2 CO groups, or
1-5 oxygen atons and option@lly is substituted by 1-5
hydroxy, 1-5 methoxy, 1-3 chrboxy, or 1-3 RF radicals,
Vis a direct bond or a cha&n of general fornula Ila or

I'lla: 54 1 | NH2(CH2k CH2)mC-'DL Re 0 11
t3-NCH-C2 H- OH ~+% | Ju C-a 2 |If

N D—-X—
'?'
y/ o
|
K
whereby
. q1 is anumber 0, 1, 2 or 3,
. K stands for a complexing agent or metal complex or their salts of organic and/or

inorganic bases or amino acids or amino acid amides,

. X is a direct bond to the perfluoroalkyl group, a phenylene group or a C-Cjo-
alkylene chain, which optionally contains 1-15 oxygen atoms, 1-5 sulfur atoms, 1-
10 carbonyl groups, 1-10 (NRd) groups, 1-2 NR’SO; groups, 1-10 CONR® groups,
1 piperidine group, 1-3 SOz groups and 1-2 phenylene groups or optionaily is
substituted by 1-3 radicals R", in which R? stands for a hydrogen atom, a phenyl
group, benzyl group or a C-Cjs alkyl group, which optionally contains 1-2 NHCO
groups, 1-2 CO groups, or 1-5 oxygen atoms and optionally is substituted by 1-5
hydroxy, 1-5 methoxy, 1-3 carboxy, or 1-3 R radicals,

. V is a direct bond or a chain of general formula Ila or Illa:




Il I KHFNCHz CHHin which » Re is a hydrogen atom a
phenyl group, a benzyl group or a C I -Cr7-al kyl group,
which optionally is substituted with a carboxy group, a
nmet hoxy group or a hydroxyggroup, N Wis a direct

bond, a polyglycol ether groodp with up to 5 glycol
units, or a nolecule part of general fornmula |IVa
-CH(Rh (IVa) in which Rhis a Cl-C7 carboxylic acid, a
phenyl group, a benzyl group or a -(CH2)1 5-NHK
group, ™ a represents the binding to the nitrogen atom
of the skeleton chain, A reprggents the binding to
conpl exi ng agents or netal conplex K, ~ and in which
vari abl eB-Nd,a 'n— ﬂ%r—r(a-t-uhal nunbers between 0
and 10, alnd ands for or 1 and whereby O Dis a
CO or S Fgroup 55 are used. 13. Use according

claim 12, wherein the conmpounds of general formula’l a
inwhich g is the nunber | are used. 14. Use according
to claim12, vvher% n the conmpounds of general fornula

la are useg,_Ni_eH C-N
,-C-
| O
hooow |
(CH)zC—a

H H (Ila)

in which

u R® is a hydrogen atom, a phenyl group, a benzyl group or a C;-C7-alkyl group,
which optionally is substituted with a carboxy group, a methoxy group or a
hydroxy group,

. W is a direct bond, a polyglycol ether group with up to 5 glycol units, or a
molecule part of general formula IVa

-CH(R")- (IVa)

in which R" is a C-C7 carboxylic acid, a pheny! group, a benzyl group or a
-(CHz2)1.5-NH-K group,

u a represents the binding to the nitrogen atom of the skeleton chain, [ represents
the binding to complexing agents or metal complex K,

u and in which variables k and m stand for natural numbers between 0 and 10,
and | stands for O or |

and whereby

© D is a CO or SO3 group,




whi ch nol ecule part X is an al kyl ene chain, which
contains 1-10 CH2CH2O groups or 1-5 COCH2NH groups, a
di rect bond or one of the followng structures R 72H5
y --CH2-O-(CH2)2- 8 - vy -CH 2 NS02 8, y-(CH 2)40-N-C
-CH2-N-S02-8 , C2H5 Hy--(CPR)i0O O (CH2)2- 8 C |2H5
Cl12-NSQ2 g, v -CHZ NSO2- 8 y -CH2 ; -SOz S, vy -
L\//, - - -1 CHOCOHL1L Y'-CH2-N-SO2 S CH2 10 21
whereby vy binds to D, and b binds to RF. 15. Use
according to claim 12, wherein the conpounds of general
areus?‘ﬁrrmla la, in V\,hi chV is a rml ecule part with one of

tCE&O %_ilxc\%g\%lp ©c alijn(‘:ltlar eﬁerem the compounds o'_tl-generalaforrmﬁ:'_?a in Wthh q

is the number 1 are used.

14, Use according to claim 12, wherein the compounds of general formula la are used, in
which molecule part X is an alkylene chain, which contains 1-10 CH2CH»O groups or 1-5

COCH;NH groups, a direct bond or one of the following structures

H

25
¥ ~CHp-O«(CHz),— 5. y —CH, -rlsl-so 8,7 (CHz)m-lt\I-C —CH,N-S0,— ,
C,H, H
17 (CH,),-O-(CH,),— 5 )
(|:2H5
y—CH, Tso —5 y~®—cnz-»so;-—a . y~CHyN-SO,—3
C,H
CGH" 10" 21
Y'-CH,-N-SO,—3

I L]
Wy

whereby
v binds to D, and & binds to R".

15. Use according to claim 12, wherein the compounds of general formula Ia, in which V

is a molecule part with one of the following structures




a- CGC~H-NHR, CH3 a- C--?HNH CH(CHa)2 COCH O
CH2COOH a-CGCH2-CHNH . a- IIGCH2 G HNH p Il
a-CGPHNHP (CH2)4-NH K are used. 16. Use according to
claim 12, wherein the conpoupds of general fornula Ia,
in which K represents a conplex of general fornula Va,
Vla, Vlila or VIM ROCOOR4 ~ T N N\NFt-U..... R4000
V N) O RB COOR4 (Va) 57 R@

¥

6~C-CHyNH- , a—C-CH,N-p :
GH,COOH

7

a-C-ﬁ;H —NH—B , o~ C ~CHNH—B .
CH, CH(CH,),

COOH 0 (i:HchOH
a—C-CH,-CH-NH-p . #~C-CH,-CH-NH-p ,

a—C-CH-NH-B
(CH,),-NH-K

are used.

16. Use according to claim 12, wherein the compounds of general formula la, in which K

represents a complex of general formula Va, Vla, VIla or Vllla,

R_COOR*

(va)



ROOC OH NJ R6COOR4 (Via) COOR4 N CCOR icO". |_COOR4
N LCOOR4 (Vila) are used, whereby R400 R F--\, 1

L- COOR4 ROOC -] ~COOR4 (V| [1a) R4, i ndependently of
one another, are a hydrogen atomor a netal ion
equi val ent 58 57

COOR!

M j‘Y
rR'oocC K., )
RG)\COOR‘

(Vla)
|—-000R‘
N~ coor
(X
N/kco —-
( oor*
N
I—cooa“
(Vila)
R“ooo——l ﬁ?
N N N/—C
R4OOG__J L L_coor"
COOR* Willa)

are used,

whereby

. R?, independently of one another, are a hydrogen atom or a metal ion equivalent




of the elenments of atom c nunbers 23-29, 42-46 or
58-70, R5 is a hydrogen atom or a straight-chain,
branched, saturated or unsaturated Cl- C30 al kyl chain,
which optionally is substituted by 1-5 hydroxy, 1-3
carboxy or 1 phenyl group(s} and/or optionally is
interrupted by 1-10 oxygen atons, | phenyl ene group or
1 phenyl enoxy group, R6 is a hydrogen atom a

strai ght-chain or branched a-cz aIkyI radi cal, a

phenyl %ftha?lﬁmlentarogﬁ mi el r%{ erﬁﬁjbgqll -46\% 5§S7Oa hydrogen

aton1 group, h “optional |y
S“{QSIS' %ﬁig){tr?ﬂn ifyadgn%%nt-gﬁa?ry Bradc ecdaﬁﬁ%)éd%"r Q.Hﬁn{r d Ci-

|s a strai ranc sdtura ed or unsat ur

Cl - C203| I i

gr oups ! ?'*%‘)1 %ﬁ%’?‘ﬁ%ﬁ%@%ﬁ SRR P Seigony or |
1- 3 pheihERbid(EPand R PSonally B ﬁ%ﬂﬁteg felde ) oxljgal atoms, |

hydr azi de” groups, 1-5 carbonyl groups, 1-5 éthyl enoxy

gr oupsphehykh&grodp @prhélytdﬁbfayg@ap group, 1-2
carboxyaIKyI|n1no groups, 1-2 ester groups, 1-1-0

oxy genR&isartydrages atou, b sraightedtain @bednohedlc 5Cnalkylagdioal, a phenyl
atons, and/or optionally substituted by 1-5 hydroxy

ar oups:adtbal & atenedpsdicay oups, 1-5 oxo groups, 1-5

t hi oxo_groups, 1-3 carboxy groups, 1-5 carboxyal kyl

gt oupsR’ is-ahyderigen atgmo apesthyi gravp ot etbykgrovi vvidhgptionally is
whereby the optionally contained phenyl ene groups can

be sub&tbstiyted Pymhydroxy BERUpSE FaI§PeuEeuP, 1-2 sul f one

PR b e S S b B8 G Thene v

b|nd|n Sit

.. 17.. Us
aher 1 fPiunafepshaling i iR BEREY. 1T ihs oo Ratby 31 mignyienony

cont ai p ai &%W&Hﬂ?&ﬁﬁ@@ 1-5 §,1-2 hydrazide groups, 1-5

carbonyl groups, 1-5 ethylenoxy groups, | urea group, 1 thiourea group, 1-2

carboxyalkylimino groups, 1-2 ester groups, 1-1-0 oxygen atoms, 1-5 sulfur atoms
and/or 1-5 nitrogen atoms, and/or optionally substituted by 1-5 hydroxy groups, 1-
2 mercapto groups, 1-5 oxo groups, 1-5 thioxo groups, 1-3 carboxy groups, 1-5
carboxyalkyl groups, 1-5 ester groups and/or 1-3 amino groups, whereby the
optionally contained phenylene groups can be substituted by 1-2 carboxy groups,
1-2 sulfone groups or 1-2 hydroxy groups

. T’ stands for a -CO-P, -NHCO-B or -NHCS-B group, whereby P represents the
binding site to V.

17. Use according to claim 16, wherein the C)-Czo-alkylene chain that stands for U’
contains the groups -CH:NHCO-, -NHCOCH:20-, -NHCOCHOCsHa-, -N(CH2CO:H)-,
-CH20CH;-, -NHCOCH,CgHs-, -NHCSNHC¢Ha-, -CH20CsHa-, -CH2CH20- and/or is
substituted by the groups -COOH and -CH;COOH.

18. Use according to claim 16, wherein U’ stands for a -CHa-, -CHCH3-, -CH2CH2CHj-,

-CgHs-, -CsH 6-, -CH2CsHa-, -CH:2NHCOCH:CH(CH2CO2H)-CeHa-, -CH;NHCOCHOCH»-, or




- CH20CH2-, - NHCOCH2C6H4-, - NHCSNHC6H4-, - CH20C6H4- ,
-CH2CH2O- and/or is substituted by the groups -COOH
and -CH2COOH. 18. Use according to claim 16, wherein U3
stands for a -CH2-, -CH2CH2-, -CH2CH2CH2-, -C6H4-,
-CBHt a-, - CH2CB6H4-, - CH2NHCPRH2 CH( CH2CORH) - CBH4- |

- CH2ZNHCOCH20CH2-, or 59 - CH2ZNHCOCH2C6H4- group. 19. Use
according to claim12, wherein the conmpounds of general
formula la in which K has one of the foll ow ng

© _N_N WOOL ~COORL CCOR4 N COOR4 ~N/ - CO. .
'CH?I‘%&%@%‘E&QS%‘N%‘E@GR4 FCOOR CN- ~N N N R400C

19. Use according to claim 12, wherein the compounds of general formula Ia in which K

has one of the following structures:

4

COOR

(\;E’} Hy T R"OOG—l ﬂ

N ”/IW(N/\EW ' N/_\M/_\N/—C ‘

ROoC v/ © R'00G_| LcooR‘ SO0R
Kcooa‘

COOR* rCOOR‘
N 4 H
N COOR (\N/N 'h/\ﬁ
N/\CO"' , ROOC K/N\) o

G—coorz“ k
N coor*

L‘COOR‘

I,cc'on“
SRV PP
e /N N/ﬁ/\n/ AT
R'00C K/N \) OH lL
coor*

are used.
20. Use according to one of claims 12 to 19, wherein the compounds of general formula
Ia in which the perfluoroalkyl chain R’ is -CeF13, -CsF 17, -CioFa1 or -Ci2F»s are used.

21. Use according to one of claims 12 to 20, wherein the gadolinium complex of 1,4,7-

tris{1,4,7-tris(N-(carboxylatomethyl)-10-[N-1-methyl-3,6-diaza-2,5,8-trioxooctane-1,8-diyl)}-



coon 4 OH N'OTC---- HH N~C-- Il 0 are used. 20.
Use according to one of clainms 12 to 19, wherein the
conmpounds of general formula la in which the
perfluoroal kyl chain RF is -C6F13, -C8F17, -Ci oF21 or
-C12F25 are used. 21. Use affordi ng to one of clains 12
to 20, wherein the gadoliniumconplex of 1,4,7- tris
(1,4,7-tris(N-(carboxyl at onet hyl ) -10-[ N- 1- net hyl - 3, 6- di
aza-2,5,8-trioxooctane-1,8-diyl)} ROQ?C7 it NON RJOOC

47 Gl S peIREAT e o

perﬂu&%ﬁyel’,‘é}{o?f] i deg QQ&YJg;]zacéclﬂdee&&e 1$ﬁ§eﬁaz acycl ododecane is

Us€ ‘accor to one o aims 1 to 7,

Woer Bidacasrdify thloHO bP@hiksl 1-t6 @nwwm peﬁm}oaua%&h%ﬁ@ metal
t he conpounds of general fornula

complexes, the compounds of general formula Ib

A1
K—N-L-R"
(Ib}
in which
K means a complexing agent or a metal complex of general formula Ilb

(Ilb)

whereby
R’ stands for a hydrogen atom or a metal ion equivalent of atomic numbers
23.29, 42-46 or 58-70,
R? and R stand for a hydrogen atom, a C;-C7-alkyl group, a benzyl group,
a phenyl group, -CH>0H or -CH;-OCH3,
U stands for radical L', whereby 1" and U?, independently of one
another, can be the same or different, however,
Al means a hydrogen atom, a straight-chain or branched C;-Cso alkyl group, which

optionally is interrupted by 1-15 oxygen atoms, and/or optionally is substituted




in which K neans a conpl exi ng agent or a netal conpl ex
of general formula Ilb ~CObRL ~~~fe R O N R-UR '
COOR ~ p COX whereby R stands for a hydrogen atom
or a netal ion equivalent of atom c nunbers 23-29,
42-46 or 58-70, R2 and R3 sfand for a hydrogen atom a
Cl-C7-al kyl group, a benzyl group, a phenyl group,
-CHZOH or -CH2-OCH3, U2 stands for radical L', whereby
L' and U2, independently of one another, can be the

22, o o S 3 O R A B e
op L ongll 2GR GEMEL O e R-GFR Sh A A
1-2 C%]%(gyzg,sm f_pRenyl group, a benzyl group
L means a straight-chain or branched C,-Csg-alkylene group, which optionally is
interrupted by 1-10 oxygen atoms, 1-5 -NH-CO groups, 1-5 -CO-NH groups, by a
phenylene group optionally substituted by a COOH- group, 1-3 sulfur atoms, 1-2
N(B")-80; groups, and/or 1-2 -SOz-N(Bl)- groups with B' in the meaning of Al
and/or optionally is substituted with radical R', and
RF means a straight-chain or branched perfluorinated alkyl radical of formula CnF2iE,
whereby n stands for numbers 4-30, and
E stands for a terminal fluorine atom, chlorine atom, bromine atom,

iodine atom or a hydrogen atom,

and optionally present acid groups optionally can be present as salts of organic and/or inorganic

bases or amino acids or amino acid amides,

are used.

23. Use according to claim 22, wherein the compounds of general formula Ib, in which

R, R and R’, independently of one another, mean hydrogen or a C;-C4 alkyl group, are used.

24. Use according to claim 22, wherein the compounds of general formula Ib, in which

A' means hydrogen, a C;-Cis alkyl radical,

the radicals
CoH4-O-CH3 , CaHe-O-CHa,
C2H4-0-(C2H4-0)-C2H4-OH,
C;H4-0-(CaHs-Ox-C2Ha-OCH3,
C,H40H, C3HgOH, C4HaOH, CsH1o0H, CeH12OH, CsH14OH,
CH(OH)CH,OH,
CH{OH)CH{OH)CH20H, CH2z{CH(OH)},'CH.0H,
CH[CH2(OH)}JCH(OH)CHOH,
C:HJ CH{OH)CHzOH,
(CH_)sCOOH,



and/or 1-5 -OR9 groups, with RO in the neaning of a
hydrogen atomor a C -C7 alkyl radical, or -L' -RF, L'
nmeans a straight-chain or branched C, - C3o0-al kyl ene
group, which optionally is interrupted by 1-10 oxygen
atons, 1-5 -NH CO groups, 18 - CO- NH groups, by a
phenyl ene group optionally substituted by a COOH
group, 1-3 sulfur atons, 1-2 -N(B )-SO2 groups, and/or
1-2 -S02-N(B")- groups with B in the nmeaning of A",
anGadrOdPiie@pOHCOOR ubst i tuted with radical RF, and
RF means a straight-chal’n or branched perfl uori nat ed
al GaHeQ-4RitbPh-6tHsesfmiE a C , F2,, E, whereby n stands
for nunbers 4-30, and E stands for a termnal fluorine

Whereggom chlorine atom brom ne atom iodine atomor a
hydr ogen atom and optionally present acid groups

opt i onghdds feRinteRBrsANEIsSNt as salts of organic and/ or
i norgani c bases or amino acids or amno acid am des,

atr € us@shdsZor intdgers®acepdi ng to claim 22, wherein the
conpounds of general formula Ib, in which R2, R3 and
Ra' i nstepizriceintegprsdftodde anot her, nean hydrogen or a
C -C al kyl group, are used. 24. Use according to
chai m gandsvbeintgersdtte 28amdounds of general fornmula Ib,
in which A neans hydrogen, a Cl-Cl15 al kyl radical, .
t He r asthrdsifer adrydrogenGhmrine Ghilging, lgpmiine or iodine atom, and if possible,
CHA-O (C2H4- O rC-H4-O H, C2H4- O (C2114- O r C2H4- OCH3,
the bramphpdyspmers tertpf. CAHSOH, C5H100H, CeH120H, C7H140H,

are used.

25. Use according to claim 22, wherein the compounds of general formula Ib, in which

A' means hydrogen, C;-Cio alkyl,

C;H4-O-CHa, C3Hg-0O-CHa,

CaH4-O~(C2H4-O)-C2aHa-OH, CzHy-O-C7Ha-O)-C2H4-OCH,
C2H4OH, CaHsCH,

CHZ{CH{OH)},CH,OH,

CHI[CH2(OH))CH(OH)CHOH,

(CH2),COOH,

CzH4-0-{CoH4-0),-CH,COOH,

CoHs-0-(C2H4-0)Cata-CoFanE |
whereby

X stands for integers 0 to 5,

stands for integers 1 to 6,

w stands for integers 1 to 10,
n stands for integers 4 to 15, and
E stands for a fluorine atom, and, if possible, the branched isomers thereof

are used.




CH( OH) CH2OH1L CH( OH) CH( OH) CH2OH, CH2t CH(OH) |, 1CH20H,

CH[ CH2( OH) ) CH( OH) CH20H, C2HACH( OH) CH20H, ( CH2) aCOCH,
62 C2H4-0- (C2114-0)r CH2COOH C2H4-O (C2H4-0)-C2

H4- ChF2nE or whereby s st ands for integers 1 to 15, t
stands for integers O to 1353 u' stands for integers 1
to 10, n stands for integers 4 to 20, and E stands for
a hydrogen, fluorine, chlorine, bromne or iodine atom
and if possi ble, the branched isonmers thereof, are

im22 ' h . .
ot B2 Bpolindh ik R o, in which

Lme%%drogen Cl C o al kyl, CH4-O CH3, C3H8- O CH3,
) H40)x(2H4()—| C2H4- O (C2 4- O H4- OCH3,
S

H6 OH CH CH20H,
a—CHz_cnz-(o-cHg-cHg- ( 3

a-CH2-(O-CH2-CHo-)y~B,

a-CHo-NH-CO-p

a-CHa-CHz-NH-502-p
a-CHg-NH-CO-CH2-N(CH2COOH)-S05-f
a-CHo-NH-CO-CH2-N(CoH5)-S02-8
a-CH2-NH-CO-CH2-N(C1gH21)-S02-p
a-CH2-NH-CO-CH2-N(CgH143)-S02-p
a-CH2-NH-CO-(CH2)40-N(C2H5)-SO2-8
a-CH2-NH-CO-CHa-N(-CH2-CgH5)-SO2-p
a-CHp-NH-CO-CHo-N(-CH2-CH2-OH)SO2-f
a-CH-NHCO-(CH2)10-S-CH2CH2-p
a-CH2NHCOCHZ-0-CH2CH2-B
a-CHa-CHoNHCOCH2-O-CHCH -
G-CHz-(CHz-CHz-OHCHz)aN HCO-CHrO*CHzCHz-ﬁ
a-CHaNHCO(CH2)4o-O-CH2CH2-f
a~CH2CHoNHCO(CHg)19-0-CH2CH2-B

a-CH2-CgHg-O-CHaCH2-f8

whereby the phenylene group 1,4 or 1,3 is linked

a-CHg-0-CHa-C(CH2-OCH2CH2-C6F 13)2-CH2-OCH-CHo-p
o-CHo-NHCQOCHZ2CH2CON-CH2CH2NHCOCHN(CH5)S02CgF 178
a-CH-CHNHCOCHN(C2Hs)-SO2-B
a-CH2-0-CH-CH(OC1gH21)-CH2-O-CH2CH2-B
a-(CHaNHCO)4-CH20-CHaCH2-$

a(CHaNHCO)3-CH20-CH2CHo-B
a-CHp-OCHC(CHoOH)2-CH2-0-CH2CH2-B




CH CH2(OH)) CH(OH) CH20 H, (CH2), COOH1

| C2H4- O (C2H4- 0) r CH2C OCOH, C2H4-O (C2H4- 0O ), - C2H4- CnF2n

5 E whereby x stands for integers 0 to 5, y stands for

| integers 1 to 6, wstands for integers 1 to 10, n
stands for integers 4 to 155%and E stands for a
fluorine atom and, if possible, the branched isoners
thereof are used. 63 26. Use according to claim 22,
wherei n t he conmpounds of general formula |b, in which
L' means a-(CH2)$ P a-CH2-CH2-(O-C H 2-CH 2-)y-

a-CH2- (O -)y -P, a-CH2-NHCO p
a- CHNCHg - - B4, -2-§H2- NH CO- CH2- N ( CH2CCOOH) - 502- P
a- CH2- NH- -N"(*C2H5) S§2- P a- CH2- NH- CO- CH2- N( C1

- - - ] -
OH21)- SC- P at G- N H-CO N (C6H 13 )S02-P

o-CHaNHCOCH2N(CgH5)-S02-p
a-NHCO-CH>-CHa-p
a-NHCO-CH2-O-CH2CH2-B
a-NH-CO-p
a-NH-CO-CH2-N(CH2COQOH)-S02-f
a-NH-CO-CH3-N(C2H5)»S02-B
a-NH-CO-CH3-N(C1gH21)-SO2-p
a-NH-CO-CH2-N(CgH13)-S02-p
a-NH-CO-(CH2)4g-N(C2H5)-SO2-§
a-NH-CO-CH2-N(-CH2-CgHsz)-SO2-p
a-NH-CO-CH2-N(-CH2-CH2-OH)S02-8
a-NH-CO-CH3-p
a-CH2-O-CgHg-0-CH2-CHo-p
a-CH2-CgHg-0O-CHo-CH2-B
a-N(C2Hs5)-S02-B

o-N(CgHsg)-S02-p
a-N(C19H21)-S502-
a-N(CgH13)-S02-p
a=N(CoH4OH)-SO2-8
a-N(CH2COOH}-SO2-p
a-N{CH2CgH5)-SO2-B
a-N-[CH{CH20H)3}-S02-B
a-N-{CH(CH20H)}CH(OH)XCH20H)-S02-8

whereby
s stands for integers 1 to 15 and
y stands for integers 1 to 6,

are used.

27. Use according to claim 22, wherein the compounds of general formula Ib, in which L

means




a- CH2- NH- CO- { CH2) 1 O N( C2H5) - S02- P a- CH
2- NH- CO- CH2- N( - CH2- C6H5) - SC2- (3 a- CH2- N H CO- CH2- N(- C
H2- CH2- OH) SO2- P a- CH2- NHCO- (CH2) 1 p- S- CH2CHR- P
a- CH2NHCOCH2- O- CH2CH2- 0 a- CH2- CH2NHCOCH2- O- CH2CHR- P
a-CHr (CH2-CHr O r (CH2) 3N -O-CH 2CH2-P
a- CH2NHCO( CH2) 1 O- O CH2CH2- P a- CH2CH2NHCO( CH2) 1
OOCH2CH2P a- CH2- C6H4- O- CH2 CH2- P wher eby t he
% 1,4 or 1,3 is linked

OCH2(:H2 C6F13) 2- CH2- OCH2- CH2- P
a Ud:IQlZ Welfe CH2 NHCOCH2N( C2H5) SCRCgF17P

O)g( g2H5) - S2- P

a CH2- OCH2§CH§ 14H21) CH2- O CH2CH2- P
a-o-CH2 1N 16 a- (CH2NHCO) 3- CH20- CH2CH2- P

m%ﬁg-CHgNHIC%E?jOZZ‘,H CHO e e e
2CH2-B,
a-CHz-(CH2-CH2-0)y~(CH2)sNHCO-CH2-0-CH,CH2-B,
a-CH2NHCO({CH>2)10-0-CH2CH2-8,
a-CH2CHoNHCO(CH2)10-0-CH2CH2-B,
a-CHg-O-CH2-CH(OC4gH21 )CH2-O-CH2CH2-8,
a-CH2-0-CgHg-O-CHa-CH2-f or

a-CH2-CgH4-O-CH2-CH2-p
whereby
y stands for integers 1 to 6,
are used.
28. Use according to claim 22, wherein the compounds of general formula Ib, in which
Rf means a straight-chain or branched perfluorinated alkyl radical of formula CrFznE, whereby n
stands for numbers 4 to 15 and E stands for a terminal fluorine atom, are used.
29. Use according to one of claims 22 to 28, wherein the following compounds are used:
- 1,4,7-Tris(carboxylatomethyl)-10-(3-aza-4-oxo-hexan-5-ylic)-acid-(2,3-
dihydroxypropyl)-N-(1H,1H,2H,2H,4H,4H,5H,5H-3-0xa)-perflucrotridecyl)-
amide]-1,4,7,10-tetraazacyclododecane, gadolinium complex
-- 1,4,7-Tris(carboxylatomethyl)-10-{(3-aza-4-oxo-hexan-5-ylic)acid-N-
(3,6,9,12,15-pentaoxa)-hexadecyl)-(1H,1H,2H,2H,4H,4H,5H,5H-3-o0xa)-
perfluorotridecy!]-amide}-1,4,7,10-tetraazacyclododecane, gadolinium complex
- 1,4,7-Tris(carboxylatomethyl)-10- {(3-aza-4-oxo-hexan-5-ylic)-acid-N-5-hydroxy-
3-oxa-pentyl)-N-(1H,1H,2H,2H,4H,4H,5H,5H-3-oxa)-perfluorotridecyl]-amide} -
1,4,7,10-tetraazacyclododecane, gadolinium complex

- 1,4,7-Tris(carboxylatomethyl)-10-{(3-aza-4-oxo-hexan-5-ylic)-acid-[N-3,6,9,15-




s y are used. a- CH2ZNHCOCH2N( C6H5) - SO2- 0

a- NHCO CH2- CH2-0  a-N H CO CH2- O- CHZCH 2-P  a- NH- CO-p
a-N H CO- CH2 - N ( CH2COOH) - SO2- p

a- NH CO- CH2- N( C2H5) - S02-p  a- NH CO- CH2- N( CLOH21) - SC2- p
a- N H CO- CH2- N( C6H 13} S02- p®®a- NH CO- ( CH2) 1

p- N(C2H5) - SO2-a a-N H CO- C H2- N(- CH2- C6H5) - SO2-p  a- N
H CO CH2- N(- CH2- CH2- OH ) SO2-p  a- NH- CO- CH2- 0 a- CH2- O- CB
H40CH2CH2p aCH206H40CH2CH2p a- N( C2H5) - SO2- P
a-
a-

%%9—’680%& alSNSS) %@Eﬁﬁg %grdé]ugro exacosyl)] amldé} 1,4,7,10-

tetraazacyclododecane, gadolinium complex

- 1,4,7-Tris(carboxylatomethyl}-10-[(3-aza-4-oxo0-hexan-5-ylic]-acid-N-(2-
methoxyethyl)-N-(1H,1H,2H,2H,4H,4H,5H,5H-3-oxa)-perfluorotridecyl]-amide} -
1,4,7,10-tetraazacyclododecane, gadolinium complex.

30. Use according to one of claims 1 to 7, wherein as perfluoroalkyl-containing metal

complexes, the compounds with sugar radicals of general formula Ic

(KN'~G ~ (ZR" )’

. | 1 (tc)
(Y‘R)p

in which
R represents a mono- or oligosaccharide radical bonded by the 1-OH- or 1-SH-
position,
RF is a perfluorinated, straight-chain or branched carbon chain with the formula
-CoF2,E, in which E represents a terminal fluorine, chlorine, bromine, iodine or
hydrogen atom, and n stands for numbers 4-30,

K stands for a metal complex of general formula Ilc,

COOR?

(llc)
it which

R' means a hydrogen atom or a metal ion equivalent of atomic numbers 23-29, 42-46




a- N(CH2C6H5) - SO2-0 a- N-[ CH( CH20OH) 21- S02- p

a-N- [ CH( CH20H) CH( OH) (CH2OH) ] - SO2-f 3 stands for integers
1 to 15 and stands for integers 1 to 6, 27. Use
according to claim 22, wher 'zn t he compounds of general
formula I'b, in which Lt nea 65 a- CH2- O CH2CH2- P

a- CH2- CH2- (O CH2- CH2- VP, a- CH2- (O CH2- CH2-) - ( 3,

a- CH2- CH2- NH- SO2-1 , Exanple 10 a-C H2 N

HCOCH2 O CH2CH2- p, a- CH2- CH2NHCOCH2- O CH2CH2- P,

M@Q O y- (CH2) 3NHCO- CH2- O CH2CHr p,
)1 p-O CH2CH2-j 3, a- CH2CH2NHCQ( CH2) 1
el that R 1E4E IS Qﬂaﬁ%ﬁ&l&%@%@ww 0,
a CH2 CoH4- O CHZ- -P or - CH2- 13
VWREBARDN®, indepériefigy cf)ﬁfne'aﬁbtﬁ@:‘? Feprdsedthy8rogen, Ci-Cr-alkyl, benzyl, phenyl,
-CH;0H or -CH;OCHj, and
U represents -CgHs-O-CH;z-0, -(CHy)1-5-, a phenylene group, -CH;-NHCO-CH:-
CH(CH2COOH)-CgHa-w, -CsHs-(OCH2CHz)o.1-N(CH,COOH)}-CHz-, or a Cy-
Ciz-alkylene group or C7-Ci2-CeHa-O group optionally interrupted by one or more
oxygen atoms, 1 to 3 -NHCO groups or 1 to 3 -CONH groups and/or substituted
with 1 to 3 -(CHa)o.s COOH groups, whereby ® stands for the binding site to
-CO-,
or

of general formula Illc

COOF-I1

Lhy

k

COOR? (llle)

R00C” /

in which R’ has the above-mentioned meaning, R* represents hydrogen or a metal ion equivalent

mentioned under R, and U' represents -CsHs-O-CHz-0, whereby o means the binding
site to -CO-,

or of general formula IVc



are used. 28. Use according to claim 22, wherein the
conpounds of general formula [b, in which RF neans a
strai ght-chain or branched perfluorinated al kyl radical
of formula CnFZ"E, whereby n stands for nunbers 4 to 15
and E stands for a terminal 8l uorine atom are used.

29. Use according to one of clains 22 to 28, wherein
the foll owi ng conmpounds are used: --
1,4,7-Tris(carboxyl at onet hyl ) - 10- ( 3- aza- 4- oxo- hexan- 5-y
lic)-acid-(2,3- dihydrox (ﬁ:PIW )-N-(1 H 1

H, 2H, 2H, 4H, 4H, 5H, 5H 3- oxa)™-perfl uorotri decyl) -

am de]-1,4,7,10-tetraazjacycl ododecane, gadol i ni um
complex -- 1,4,7-Trj arkoR?l at om

et hyl )-10-{(3-aza- ic)acid- N

(3,6,9, 12, 15 -(1 H1
H, 2H, 2H, 4H,]B?Q,%§1EL 5H- 3- oxa) -
perfluorotridecyl] - ay
e, gadolinium conpl ex -kt
1,4,7-Tris(carboxyl at onethyRt 10- { ( 3- aza- 4- oxo- hexan- 5-
ylic)-acid-N S hydroxy- 3-oxa-pentyl)-N (1 ¥
H, 2H, 2H, 4H, 4H, 5 H, 5H 3-oxa)-perfluorotridecyl}-am de }
- 1,4,7,10-tetraazacycl ododecane, gadol i ni um conpl ex --
) 1 4,7-Tres(carboxyl at onet hyl ) - 10- { ( 3- aza- 4- oxo- hexan- 5-
inwhigh R fad B BévebeRos Batgact bt a1 2 aza. | 5 oxo. C
17- - - fd uorq) hexacosyl] -amde) -1,4,7, 10-
téﬁ@i%?%gf;}gﬁggl%%&%&%adol i ni um conpl ex --
1,4,7-Tris(carboxyl atonet hyl )-10-[ ( 3- aza- 4- oxo- hexan- 5-
ylic]-acid-N(2- nethoxyethyl)-N(1 H 1 H, 2H, 2H, 4H, 4H,
5H, 5H 3-o0xa)- perf?oﬂé@gpyl ]-amde } - 1,4,7,1

O
,4,7,10-tetraazacycl ododecan

0-tetraazacycl ododegand, . ghi ni um conpl ex. 30. Use
according to one of\ clains to 7, wherein as

per fl uoroal kyl - cent-pd ni ng netal conpl exes, the
koo

conpounds r raﬂ&g\bﬁ, of general fornula Ic
N~—CO0R®
(VcA)
N/—COOR‘
ﬁ (\ ~-COOR!
‘Wv--C" N
&NFCOOR‘
~~COOR!
(VeB)
in which R' has the above-mentioned meaning,
or of general formula Vic
R’OOC—H\N/ \N/—CO-"”“-*J
R'OOC— ~—COOR!
(Vic)

in which R has the above-mentioned meaning,




(K~1--G- (Z-RF)m. 1 (Y Rpl in which Rrepresents a
nmono- or ol igosaccharide radi cal bonded by the 1-OH4 or
1-SH position, RF is a perfluorinated, straight-chain
or branched carbon chain w the formula -C |IF2" E,
in which E represents a terninal fluorine, chlorine,
brom ne, iodine or hydrogen atom and n stands for
nunbers 4-30, K stands for a netal conpl ex of general
formula Ilc, COOR in which E rLUR neans a hydrogen

at o N equi val ent of atom ¢ nunbers 23-29,
&rdj@%@efﬁoﬂﬁﬁé@l‘a%ﬁ provided that at least two R stand
for netal ion equivalents, R2 and R3, independently of
one anot her, represent hydrogen, Cl1- C7-al kyl, benzyl,
phenyl , Cl—%%b@ agd U represents

_ CBH4- O CH2 @‘)N 5 cu, ayphenyl ene group,

- CH2- NHCO- CHRI00B(€EF2 ™,

-06H4(OCH2Cﬁ2égcl N( OOO—|) CH2-ca, or a C -

Cl12- al kyl ene group OrNC/7- C12- C6H4- O group optionally
i nterrupted ByO@ r nore
(Vi)

in which R' has the above-mentioned meaning, and
10 represents -C¢Hs-O-CHz-m, whereby ® means the binding site to -CO-

or of general formula VIllc

COOR?

R'00C” {: /}THM
\

COOR?

(Vilic)

in which R’ has the above-mentioned meaning,

and in radical K, optionally present free acid groups optionally can be present as salts of
organic and/or inorganic bases or amino acids or amino acid amides,

G for the case that K means metal complexes Ilc to VIIc represents a radical that is

functionalized in at least three places and is selected from the following radicals

2) to )



oxygen atons, 1 to 3 -NHCO groups or 1 to 3 -CONH
groups and/or substituted with 1 to 3 -(CH2)0-5 COCH
groups, whereby w stands for the binding site to -CO,
or of general forrmula Illc ROOC in which R has the
above- menti oned neani ng, R47Pepresents hydrogen or a
nmetal ion equivalent nentioned under R, and U
represents - C6H4- O CH2-w, whereby cu neans the binding
site to -CO, or of general fornmula W 68 ," r COOR
ROCC / 0 in ¢fi)ch R and R2 have the above-nentioned
meani ng or of general fornmula \McA or VcB COW -COOR

RI00C NN, -- OOOR" 0 danNCQRL)—CV-CO— ¥
H

D -

(a2)

- H
“”“*E'(Cth'?'CO‘“ B

flﬂH

¥
(b)
Y4 CO-C—(CHN W~ p
H

Qa-Z—-C)T




N~COOR COCR in which R has the above-nenti oned
nmeani ng, or of general formula ViIc R OOC----,, NN'-CO
R OOC-- ---coop, -COOR -COOR (fwvc) (VcA) (VCB)
(Mc) in which R has the abpove-nenti oned neani ng, 69
or of general forrmula VIlc O0C - 0 R OOC N

R OOC--~N R 000 (VIlc) in which R has the
above-nmenti oned neaning, and U represents

- C6H4- O CH2-w, whereby (f means the binding site to
-CO or of ger‘tgfal formula Villc

L

B
i
IJ

(d)

i, TD

e
U

(e)




COX' (MlIllc) in which Rk has the above-nenti oned

meani ng, and in radical K, optionally present free acid
groups optionally can be present as salts of organic
and/ or inorganic bases or amino acids or am no acid

am des, G for the case that’K means netal conplexes Ilc
to VIlc represents a radical that is functionalized in
at |l east three places and is selected fromthe
following radicals a)toj) 70 p (a2) H a~+hH (CFW
CCO-MNH Y (b) w YPYLNH t a7l

NH—CO -"?'——(CHQ):[}{ QL
NH
N-w¥

ﬁ—co-é—(cm;uwa
H

T WA —

(9)

NH
/NH—CO—CH*“(CHQ);'—NH-M"B

— N T

>N—CO—(13H—(CH2)4—NH-WOL
NH

\NH—CO—CH-—(CHQ)‘—-NH«NB
NH

TR L=




(c) a(d) (e) -- a72 (f) (g0 NH-COi-(CH2)4 Nrowa
NH NW HCOC(C- )] NH | NHCOCH (CH2)4 NH'' K a
24 NH NCOCH (CH)-NH"a i NHCO-; H(CH2)4 NH x++
NH 73

73
(h) ’
H
“w—ﬁ—(CHz);Q—H-co C—(CH,) ;N—wwa
CO |
l NH
v i
p
(i)
Q
L
T,
ﬁW”'“H—(CHz).,T(;J -CO ——tY
TH Q/”\)
P
a
)
aMM-I—?-i ~CO—~wy
p
and
G for the case that K means metal complex VIllc represents a radical that is

functionalized in at least three places and is selected from k) or 1),

(k)

ﬁ'M-NH—(CHz)r(IZH-CO-WG-
NH

e




(h) (1) a~ ---N(CH2),t-C f -COC(CH) ~ N- VP CO
ry iVHl Ya H-CO P---(CH)9--Ca 0) a-NH-CH -CO
-rY and G for the case that K nmeans netal conpl ex
VIlIc represents a radical that is functionalized in at
| east three places and is sétected fromk) or 1), (k)
-NH-(CH2)4 CHCO a NH 4 7 74 (1)

4

cwan-CO—CHz-CH—CHz-CO-wY
NH

T —

whereby a means the binding site of G to complex K, P is the binding site of G to radical
Y, and y represents the binding site of G to radical Z,
Y means -CHz, 8-(CHz)1-5yCO-B, B-(CHz)1-5yCO-8, 8-CH2-CHOH-CO-B or 8-
CH(CHOH-CH;OH)-CHOH-CHOH-CO-p, whereby 8 represents the binding site
to sugar radical R, and P is the binding site to radical G,
Z stands for

¥—N? ,N—SO-I-S

y=COCH2z-N(C2Hs)-S02-,
y-COCHZzO-(CHz)-S02-¢,

O 0

Ao e wesore

or
v - NHCH;CH;-O-CH,CH2-§
whereby y represents the binding site of Z to radical G, and § means the binding
site of Z to perfluorinated radical R

and

1', m', independently of one another, mean integer 1 or 2, and




a-COCHz CH-CH2 CC-~."y NH whereby a neans the
binding site of Gto conplex K, 0 is the binding site
of Gto radical Y, and y represents the binding site
of Gto radical Z, Y neans -: , 6-(CH2)(1_9%)CO 0,
P-(CH2) (1_5)CO- 8, 8-CH2- CHOPCO-R or 6-

CH( CHOH- CH20H) - CHOH- CHOH CO- 3, whereby S represents the
binding site to sugar radical R, and R is the binding
site to radi cal Z stands for y-COCHr N( C2H5) - S02- s,

70 G $2-e, 00 j,ON-~NSOCS Eor vy -

%86 4 ’Whereby y represents the binding

areussd.te of Z to radl cal G and 4 neans the bi ndi ng site
of Zto perfluorinated radical RF and 1', ,

| plegengesiding 181108020 REBR the uhéi‘st (ﬁ%%ﬁer&l f8fmela 1&Rlwhich R

/5 p nmeans integers 1 to 4, are used . Use accordlng
represéifts § hibind3agbhariib e4detal withe t6 GNP MM Sr s d@RRHRbMpore, Préf@ably

lc, in which R

glucose, mannose or galactose, are used.

32. Use according to claim 30, wherein the compounds of general formula Ic, in which
R*and R’, independently of one another, mean hydrogen or C-C4 alkyl and/or E in formula
-CyF3E means a fluorine atont, are used.

33. Use according to claim 30, wherein the compounds of general formula Ic, in which G
represents lysine radical (a) or (b), are used.

34. Use according to claim 30, wherein the compounds of general formula Ic are used, in
which Z means

1—N{ >N-SOs&

whereby v represents the binding site of Z to radical G, and £ means the binding site of Z to
perfluorinated radical R", and/or Y means 8-CH,CO-p, whereby 3 represents the binding site to
sugar radical R, and P represents the binding site to radical G.

35. Use according to claim 30, wherein the compounds of general formula Ic, in which U
in metal complex K represents -CHa- or -CsHs-O-CH;-0, whereby  stands for the binding site
to -CO-, are used.

36. Use according to claim 30, wherein the gadolinium complex of 6-N-[1,4,7-
tris(carboxylatomethyl)-1,4,7,10-tetraazacyclododecane-10-N-(pentanoyl-3-aza-4-oxo-5-methyl-
5-y1)]-2-N-[1-O-a-D-carbonylmethyl-mannopyranose]-L-lysine-[ 1-(4-perfluorooctylsulfonyl)-
piperazine]-amide is used.

37. Use according to one of claims 1 to 7, wherein as perfluoroalkyl-containing metal

complexes, the compounds with polar radicals of general formula Id



represents a nonosaccharide radical wwth 5 to 6 C atons
or its deoxy conpound, preferably glucose, mannose or
gal act ose, are used. 32. Use according to claim 30,
wherei n t he conmpounds of general formula Ic, in which
R2 and R3, independently of 7®ne anot her, nean hydr ogen
or CI-C4 alkyl and/or Ein formula -CnF2nE neans a
fluorine atom are used. 33. Use according to claim30,
wherei n the conpounds of general formula Ic, in which G
represents | ygyleGa@-BA),' (a) or (b), are used. 34. Use
according to claim30, wherein the conpou of genera
formula Ic are used, ,in which Z neans 7-N'N---S '2 E
wher eby vy represen@gpthe binding site of Z to radica
G and ~ neans the binding site of Zto perfluorinated
in whicgdi cal RF, and/or Y neans 8-CH2CO 0, whereby &
represents the binding site to sugar radical R and 0

rRpbresg r&tp%rﬁllb%ngﬂe@ diAEhEERan SrhRUEE Brbéa chiath with formula -CoFanE,

according to claim30, wherein the conpounds of genera

for mul & Wisich E'?e]yi'@sleﬁfé alderntifal TRbAhe, CRIBALE brémne PoEME B Bydrogen
-CH2- or -C6H4- O CH2-c0, whereby ‘'w stands for the

bi ndi ngofmi, 181 n §ands@6} nundbiees 44186d. 36. Use according to
cl aim 30, wherein the gadoliniun1conp|ex of 6-N-[1,4,7-
t Ki s( cstarisxyl mmetabtdmyplex 4f geperallformelaikazacycl ododecane-
10- N- (pent anoyl - 3- aza- 4- oxo-5-met hyl - 5-yl)]-2-N|

1- O a- D- car bonyl net hyl - nannopyranose]-L-Iysine-[

1-(4- perfluorooctylsulée*g? - piperazine]-amde is
used. 37. Use accordi one of clainms 1 to 7,

wherei n as perfluoro I | -containing nmetal conpl exes,

t he conpounds mnt rmwlc&Ps ot}general fornmula Id

76
R'OOC”
K/N

COOR‘
(ltd)

in which

R' means a hydrogen atom or a metal ion equivalent of atomic numbers 23-29, 42-46
or 58-70,
provided that at least two R' stand for metal ion equivalents,

R?and R®, independently of one another, represent hydrogen, C1-Cy alkyl, benzyl, phenyl,
-CH20H or -CH;OCHj3, and

U represents -CsHs-O-CHz-0-, -(CHz);.5-, a phenylene group, -CH-NHCO-CHa-
CH(CH2COOH)-CsHa-0-, -CeHs-(OCH2CH2)0.1-N(CH22COOH)-CH;-w, or a C;-
Ci12 alkylene group or C7-C12-CsH4-O group optionally interrupted by one or more
oxygen atoms, 1 to 3 -NHCO groups, 1 to 3 -CONH groups and/or substituted
with 1 to 3 -(CH2)0-sCOOH groups, whereby o stands for the binding site to -CO-,



(K~1- G-- (Z-RF)mM | (Id) (RP2inwich RFis a
perfluorinated, straight-chain or branched carbon chain
with formula -C, F2,,E, in which E represents a

term nal fluorine, chlorine, bromne, iodine or
hydrogen atom and n standé7for nunbers 4-30, K stands
for a netal conplex of general fornmula I1d, COOR R OOC
in which Rl nmeans a hydrogen atomor a netal ion

equi val ent of atom c nunbers 23-29, 42-46 or 58-70,
provided that at least two R stand for netal ion

eflui val ents, R2 and R3, independently of one anot her,

represe hydr.agen, Ci-C7 al kyl, benzyl, phenyl,
-Efﬁe&e—fagl;onpéglz%%—is, and U represents -C6H4- O CH2- co-,
-(CH2)1-5-w, a phenyl ene group, -CH2-NHCO CH2-

CH( CH2000H) - C6H4- w, - C6H4- ( OCH2CH2) 0

1- N(CH2O0OOH) - CHz-w, or a €bordl2 al kyl ene group or
C7- Cl2- C6H4- O group opt gnally interrupted by one or

nmore oxygen atons, - NHCO groups, 1 to 3 - CONH
groups and/ or substif ut i €RO0R % 3 - (CcH2)fI _5000H
groups, whereby co stands fdrt TF ing site to -CO,

77 or R'0O0C” /
\/NC)

COOR?
(llid)

in which R' has the above-mentioned meaning, R® represents hydrogen or a metal ion equivalent
mentioned under R', and U’ represents -CsHq-O-CHz-0-, whereby © means the binding site to
-CO-,

or

of general formula IVd

COOR?

N/\> R?
ST

COOR?

R'Q0OC

s

(IVd)

in which R' and R? have the above-mentioned meaning,

or of general formula VdA or VdB




of general formula Il1d (111d) in which R has the
above- nenti oned neani ng, R4 represents hydrogen or a
netal ion equival ent nmentioned under R, and U
represents -C6H4- O CH2-w, whereby w neans the binding
site to -CO, or of generaf’sfornula Ivd COOK' COOR
(tvd) in which RI and R2 have the above-nenti oned
nmeani ng, or of general formula VdA or VdB 78 co

(NcoR -COOX' -COOR (VdA) N.-COOR 0 -COOR -COCR
N, COOR g

~—COOR?

~COOR?
~COOR?

<
R'OOC” C’
N

(VdA)

N~—COOR’
~COOR"

o {
w.--c/—-
N»-—COOR1
~COO0OR?
(vdB)

in which R' has the above-mentioned meaning,

or of general formula VId

RIOOC—_ N\, ——CO—wt
ROCC—" ~——COOR’
(Vid)

. . 1 . .
in which R" has the above-mentioned meaning,

or of general formula VIId

R'O0C—_ Q
R100C—" U"uW
R'00C—
R'OOC-—"
(Viid)

in which R' has the above-mentioned meaning, and
u! represents -CeHa-O-CH,-m-, whereby o means the binding site to -CO-,
and in radical K, optionally present free acid groups optionally can be present as salts of

organic and/or inorganic bases or amino acids or amino acid amides,



(WdB) in which R has the above-nentioned neaning, or

of general formula ViId ROOCG--,, N/ '.'"--C0- -M
ROOC ~ "--COOR (Vid) in which R has the
above-nenti oned neaning, or of general formula Viid
ROOC- --, N ROOC' RO®-- N ROOC ---' (VIld)

in which R has the above-nentioned neani ng, and U
represents -C6H4- O CH2-m, whereby o neans the binding
site to -CO, and in radical K optionally present free

o o Pl E R AT tnat s SRR R RR ple g ing i pected
id ag dical that i
Fonat bR fofBd GALERENGN) 2 120 08l ThOL 12 cel ect ed

fromthe followng radicals a) toi) H at Jv
N-(Cl-1z~-A CCOY Fi NH

(al)
a mH-—(CHz)rE-co —at Y
NH
i
p
(a2)
H
awﬁ-(CHz},tI:»co-m p

I;IH
Y



0 (a2) H a-.*N(CH2) CGCO-MRHNH | | 80 (b) Y
C-(CFt )4 N--P NHI a (O a (d) 81 (e) (f) (9) a
~-N-(CH2)4-1~-MCO- --(CH2): N--~MP hi Q NH

80

t

(b)
v»co—?-—(cr-g)rmwa
NH

$
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(c)
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<

E
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(h) Y -CC+-{CHz)z.,-THCO'"*P IH a0) ti - Go-(C'2 11
H CO -.ss 7H whereby a neans the binding site of Gto
conplex K, ais the binding site of Gto radical R and
y represents the binding site of Gto radical Z Z
stands for '~-NN -502 E 82 %1 (0 CH2Q( CH2) 2- ¢, wher eby
y represents the binding site of Zto radical G and 4
neans the binding site of Z to perfluorinated radical
Rf, Rrepresents a polar radical that is selected from
conpl exesf of general fornulas |id to VIId, whereby
R here neans a hydrogen atom or a netal ion equival ent
of atom c nunbers 20, 23-29, 42-46 or 58-70, and
radicals R2, R3, R4, U andgU have the above-indi cated
meaning, or R nmeans the fplic acid radical or R neans
a carbon chain wth 2-30 Clatons that is bonded to
radical Gvia -CO or S0%QOor a direct bond to radical
G and is straight or branghed, saturated or
unsaturated, optionally phtesrupted by 1-10 oxygen
atons, 1-5 -NHCO groups,

(f)
H
cw—N—(CHy); -u—coc—(Csz‘—H—-ma
lo l
1 NH
o
P
(@
HI II IH
o Y B
(h) v -CO-{CH,}..,_,—TH-CO"W‘H ;o B~ CO-{CH,),4-GH-CO-wry
NH

| r

&

whereby o means the binding site of G to complex K, P is the binding site of G to radical R, and
v represents the binding site of G to radical Z

Z stands for

¥-—N: N—S0;¢




-CONH groups, 1-2 sulfur atonms, 1-5 -NH groups or 1-2
phenyl ene groups, which optionally can be substituted
with 1-2 OH groups, 1-2 NH2 groups, 1-2 -COOH groups,

or 1-2 -SQ3H groups, or op%ionally substituted with

1-8 OH groups, 1-5 -COOH groups, 1-2 SOG3H groups, 1-5

NH2 groups, or 1-5 Cl-C4 al koxy groups, and I', nm, p2,

i ndependent|ly of one another, nmean integer 1 or 2, are
used. 38. Use according to claim37, wherein the

compou . formula Id, in which K stands for

a net aﬁq%%rgﬁﬁe%séneral formula I'ld, 1l1ld, VdB or

VIM are used. 39. Use according to claim 37, wherein

t he copR@etidsrepfes@rhe Bindirpl st loBZ It6l radidal Ghade mp&tsake binding
radi cal R has the neaning of conplex K, preferably

conpl esiteléf Efto perbAhatédradichb®y;, | 1 d, 111d, VJdA or Vild,

are used. 83 40. Use according to claim37, wherein the
cRnpourpssaifs gpriaradicilohatud sldctbd fram vdrplbxesgobbgeneral formulas
radical R has the foll ow ng neani ngs: -C(O CH2CH2SO3H

- ¢ O) QlHROOI¢XepdeRY diepanetns a By OPEHPADHATHAIGHA] ion cquivalent of

- C( O) CH2OCH2CH CH2OH -C(0 )C H2N H G O) CH2COH
-g((og@tweieq(r@mb(em 34@(@}%@&&% <9

and radicals Rz, R3, R4, U and U’ have the above-indicated meaning,

or
R means the folic acid radical
or
R means a carbon chain with 2-30 C atoms that is bonded to radical G via -CO- or

SOs- or a direct bond to radical G, and is straight or branched, saturated or
unsaturated, optionally interrupted by 1-10 oxygen atoms, 1-5 -NHCO groups, 1-5
-CONH groups, 1-2 sulfur atoms, 1-5 -NH groups or 1-2 phenylene groups, which
optionally can be substituted with 1-2 OH groups, 1-2 NHz groups, 1-2
-COOH groups, or 1-2 -SOsH groups,
or
optionally substituted with 1-8 OH groups, 1-5 -COOH groups, 1-2 SO3H groups,
1-5 NHz groups, or 1-5 Ci-C;4 alkoxy groups, and
', m', pz, independently of one another, mean integer 1 or 2,
are used.
38. Use according to claim 37, wherein the compounds of general formula Id, in which K
stands for a metal complex of general formula IId, IlId, VdB or VIId, are used.
39. Use according to claim 37, wherein the compounds of general formula Id, in which
polar radical R has the meaning of complex K, preferably complex K of general formulas Ild,

IIId, VdA or VIId, are used.



- SORCH2CH2COOH - C (0) - CBH3- (m COOH) 2 - (0 ) C

H20( CH2) 2- C$3H3- (m COOH )2 - C( O ) CH2O- CH4- m SO3H

- C( O) CH2NHC( O) CH2NHC( O) CH2 OCH2 COCH

- C( O) CH2OCH2 CH2OCH2CO0 H

- C( O) CH2OCH2 CH( OH) CH20O- CH2 CR2 oH

- C( O) CH2OCH2 CH( OH) CH2OCH2- CH( OH) - CH2OH - C( O) CH2SCBH
- C(O) CH2CH2COOH - C(O) CH (OH) CH(OH ) CH2OH - C( O) CH
20[ (C H2)20]1.9-CH3 -C(O) CH2G (C H2)20]j.s-H

i %E 8?%%&“%%%%%%%%% %gc%r]é%t%mu]a Id, in which
po}aré%%ﬁ@cﬁf%@éﬁcﬁ@%ﬁé&% ugggf ezf?.bl )L/Jse according to

clai m 37, wherein the conpounds of general fornula Id,

g PATT AN H8hgy radical Ris the folic acid radical,
argw}sdg‘i&]pﬂg.a
co

Use according to claim 37, wherein the

Che@EHaFHGula 1d, in which G 84
-C{0)CH,OCH,CH,0H
-C{O)CHz0CH,CH(OH)CH,OH
-C(O)CHzNH-C{Q)CH,COOH
-C{0)CH,CH{OH)CH,OH
-C(0)CH0OCH.COOH
-S0;CHCHCOOH
-C{O)-CeMHa-(m-COOM),
-C{O)CH20{CH,)-CsHs-{m-COOH),
-C(O)CHzO-CeH4-ﬂ'I-SOaH
-C{0)CH;NHC(O)CHzNHC(Q)YCH,OCH,COOH
-C(O)CH0CH,CH,OCH,COOH
-C({0)CH>0CH,CH(OH)CH,0-CH,CH,0H
-C{0)CHzOCH,CH(OH)CHOCH,-CH(OH)-CH,0H
-C{O)CH,SO3H
-C{O)CH,CH,COOH
-C(O)CH(OH)CH(OH)CH0H
-C(O)CH0{(CH2)},Q}s.6-CHs
-C(O)CH20[(CH2)20J15-H
-C(O)CH20CH(CH.0H),
-C(O)CH,QCH(CH,O0CH>COOH),
-C(O)-CeHs-{m-OCH,COOH),

-CO-CH20-(CH2):0(CH2).0-(CH2)20(CH2):OCH;

preferably ~C(O)CHZO[(CH2)20}-CHs

are used.
41. Use according to claim 37, wherein the compounds of general formula Id, in which
polar radical R is the folic acid radical, are used.

42. Use according to claim 37, wherein the compounds of general formula Id, in which G



represents lysine radical (a) or (b), are used. 43. Use
according to claim 37, wherein the conpounds of general
formula Id, in which U represents group -CH2- or
-C6H4- O- CH2-ca in netal cogg%ex K, whereby ai stands
for the binding site to - , are used. 44. Use
according to one of clains 37-43, wherein the

gadol i ni um conpl ex of 2,6-N,N - bis]

1,4,7- tris(carboxylatonethyl)-1,4,7,10-tetraazacyclodod

repres@tﬁ@ﬁl%nég yc%? Fat) ap g&}' are F%a - 0X0- 5-

143( 4U£é%f:$rﬁﬁfg99 Efa}’fh syl fRih ’tlﬂe' dod] r@éh&%f‘g@ﬁ@r&l@foﬁuwﬁ% which U
Use according to one of clai , Wwherein as

represaﬁg Eotip LOB)-toY LEGROO ATHY-H n ARfablomFleaR] f%&Sby 83tAs fkhe binding
fornmul ati ons that contain paramagnetic,
site to PEOQE, lavoiged) kyl - cont ai ni ng metal conpl exes of genera
formulas I, la, Ib, Ic and/or Id and di amagnetic
pét. fUsecacoarkdiog|te conbdialaiim @ 7-4Subvhtreinaks gadotiefuer admplex of 2,6-N,N'-
di ssol ved in an aqueous solvent, are used. 46. Use
bis[ 1,4 &-tria(chirrgcytatoradthylinl 457, 1 wetmazacychslodecanerd répantanoyl-3-aza-4-0xo-5-
Eerfluoroalkyl contalnln? subst ances, those of genera
methyF Syl ysine{ | féf-perfluepoaesgioulfonyl-piparaginakanmidpis asesht s a
strai ght-chain or branched perfluoroal kyl radical with
44% &wceqﬂﬁksﬁo 05% phlaims2 -5 twdiserin pgperuqrpaiidrconigipingspetal

st and 0 roup, are us
COmPIE\’&eéo% wf iR it ot Bt pettiopea iyl ppiaising metl

comn B3 k385 ﬁ’%ﬁ Rl ] B SR e
substaﬁéjégl#réfei"atb dlSéMlJela i A <;ﬁ{/ collPlofvenabe usgS + OF -

ps an opti ona cont ai'AS ohe or more -O- -5,
%} aQEE\'h'r to OfiP4s, %ﬁ%duﬁ@%ﬁ@ flustaticyl chitdi
-NH-UScfr - NR9 g?oups awn aryl srllang ar ﬁper?zfne fing

substaEX3) 8B JFYehdrain@andieoa Cl-to C20- a' kyI radi cal, which
in turn can contain one or nore O atons, and/or can be

substigiteg’with -COO- or SO3 groups. 48(x¥pe according
to claimd46, wherein hydrophilic group B2 is a nono- or
in whidh Rglﬁaplﬂaentd@,stralght chain or branched perfluoroalkyl radical with 4 to 30 carbon

atoms, L? stands for a linker, and B’ stands for a hydrophilic group, are used.

47. Use according to claim 46, wherein linker L? is a direct bond, an -SO; group, or a
straight-chain or branched carbon chain with up to 20 carbon atoms, which can be substituted
with one or more -OH, -COO-, or -SO3 groups and/or optionally contains ene or more -O-, -S-,
-CO-, -CONH-, -NHCO-, -CONR’-, -NR’CO-, -SO;-, -PO5 -, -NH- or -NR’ groups, an aryl ring
or a piperazine, whereby R’ stands for a C-to Cap-alkyl radical, which in turn can contain one or
more O atoms, and/or can be substituted with -COO" or SO3 groups.

48. Use according to claim 46, wherein hydrophilic group B? is a mono- or disaccharide,
one or more adjacent -COO or -SO; groups, a dicarboxylic acid, an isophthalic acid, a picolinic
acid, a benzenesulfonic acid, a tetrahydropyrandicarboxylic acid, a 2,6-pyridinedicarboxylic acid,
a quaternary ammonium ion, an aminopolycarboxylic acid, an aminodipolyethylene

glycolsulfonic acid, an aminopolyethylene glycol group, an SO2-(CHz2):-OH group, a



one or nore adjacent -COO or -SO3 groups, a

di carboxylic acid, an isophthalic acid, a picolinic
acid, a benzenesulfonic acid, a
tetrahydropyrand|carboxyl|c aC|d a

2, 6- pyri di nedi carboxylic acf®, a quaternary ammoni um
i on, an am nopol ycarboxylic aC|d, an
aninodipolyethylene gl ycol sul fonic acid, an

am nopol yet hyl ene gl ycol group, an S02-(CH2)2- OH group,

Polyhyglffesﬁa YL%hﬁﬂrﬁﬁgﬁﬁ# quaﬁra{s@iym"ﬁogni&gﬂ}f@?%Fmtf%ﬁ%l?%’@'%ﬁ%élywl

chainsy \1/ Cagqeaé 1%0:{ 8mttsé Pvrlﬁe §¥ thg R ye&x&le%g G ogllrc\l(lfe ermmated by an

) < cordlng to claim45, wherein as dlanagnetlc
OHC%E??hbgFgglkyl contai ning substances, conjugates that

C@WSUs%tacg rdﬁlg’to e}’élm % \v%@éﬁﬁ 'a?éﬁﬁ%%&‘ic%@mu%ﬁfw Bgrﬁalﬁfng

general tormila i n whi'ch

substafiéed %'f uglfes aHat &ﬂﬁ&ﬂﬁf @ng- orb}'l-d}ﬁ@ﬂb’)ltn@ anPESMEARENSE general formula
nmol ecul €, L3 stands for a I'i nker, and RF stands for a

XXII:strai ght-chain or branched perfluoroalkyl radical with
4 to 30 carbon atons, and whereby linker L3 is a
strai gAt-LGRAI n hydrocarbon chain with | to 20(¢%Hpon
at os, which can be interrupted by one or re oxygen
in whigh 6nst,andmﬁer arr adaprapta@e) bipleo gl or a@bidene pleule, @for a linker,
ARL , NH or NR10 groups or a P erazine, whereb
and R Ra?@qs dora pight-chair pr brapelicd aprflugroa lvqu@dlcaB\@lth th4 30 carbon atoms,

according to claim45, wherein dia netic i
and wheehy lmhebhl Ryt el e chwaagth l?wasoecaeqvn@m» shich
cun o R b s o s 05 RS R -
conefs TSR N B0 ki LR %, ¢St
are usbd)l S case

50. Use according to claim 45, wherein as diamagnetic perfluoroalkyl-containing
substances, those of general formula XXI:
RF.X' (XXI)
in which R' represents a straight-chain or branched perfluoroalkyl radical with 4 to 30 carbon
atoms, and X' is a radical that is selected from the group of the following radicals (n in this case

is a number between 1 and 10),

are used:




is a nunber between 1 and 10), are used: 86 0 O O 87

ago 8 a H88 HO~-OJn v OHHO,,~.... OH (atl3) HO O
N OCH
86
OH
OH o
HE2 4
O/V\/\I'r \/\0/\/ """
0]
OH
" -




H/---COO ....-S-NCOO O 89

O
HO N OH OH r Coo" Cat} Ncoo Coo O N H

87

12

...0~5p3

e



88

. —







