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Complexes: thermodynamic stability similar to those of DOTA, comparably kinetically inert, more
hydrophilic, modification on phosphorus atom possibleé .
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Complexes: much lower thermodynamic stability than those of DOTA (due to much lower ligand basicity),
somewhat | ess kinetically inert, mostly much more

R = as above + OEt, H, CH,OH, CH,NH,, Ph etc. => physical/chemical properties depend on phosphorus atom substituent(s).



DOTA derivatives o Y(IFl) complexes
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Conjugates with:

PAMAM dendrimers:

generation G1i G4 (from 8 to 64 T NH,
groups)

Cyclodextrins:

a-CD, b-CD and g-CD; via T CH,i NH,
groups

Calix[4]arene: upper rim T NH, groups
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Cyclam derivatives for copper(il) "zw'

Log K¢y, (PC-) 25.4 19.68 24.03 27.21 27.3

aCid dissociation ;. 19 8min  19.2 min 255 6.5 min .
/2

(5 M HCIO,, 25 C) trans- 260 d >300d === 15d 26 d

Complex formation (pc-)

: immediate (stopped-flow measurements)
(pH 6, 10x ligand excess)

trans-O,0-[Cu(H,%8te2P)]

pc-[Cu(H,18te2P)]




- We work on bifunctional variants of H,'8te2P and H,!8te2P°F,

- For complexes of our cyclam derivatives, a higher stabilization of
copper(ll) vs. copper(l) in comparison with complexes of e.g. cross-bridged
cyclams.

- DOTA-like ligands (shown above) can be used for copper(ll) complexation
as well.

- Complex stabilities similar to that of the Cu-DOTA complex.
- Fast formation and similar kinetic inertness as the Cu-DOTA complex.

- Kinetic properties depends on kind of phosphorus atom substituent.
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R = OH, H, Ph, (CH,),PO,H etc. R = (substituted) alkyl, aryl

- Faster complexation kinetics (lower basicity of phosphinate-containing
| i gandse) .

- Higher hydrophilicity (a higher hydration of the acidic phosphorus groups).
- Good thermodynamic stability and kinetic inertness.

- Bifunctional ligands due to modification on phosphorus atom(s) 1
synt hetically better accessi bl e t he



Gallium(kll) complexes

- Investigation of reasonable method(s) for determination of stability
constants and kinetic parameters of gallium(lll) complexes.

H,dota H;nota HgnotPPrA
Log Kga 25.45 29.60 26.2
Martell (1991) 21.33 30.98

[Ga(HznotPP™A)]




Bis(phosphonates) for bone targeting ; 4
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[ j of all ligands:
H-do3a-AMBP
O.H - Complexes are kinetically inert (macrocyclic
O Clﬁ e ligands).
]
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[ j - High affinity for hydroxyapatite.
HO,C. "\ ,'\_CO.H
- A possibility of M : L =1 : 1 complexation
H-do3a-APBP _ -
with metal radioisotopes.
O3H
CH
TR
Ho,c N/ N N CHa Osh:
[ j OH
HO,C._ __co.H - Much faster complexation for Hgdo3a-PEBP than

for other two ligands (a presence of the
Hgdo3a-PEBP phosphinic acid group).



Bis(phosphonates) for bone targeting };,H?

Biodistribution studies (rat) with
the Y7L u-do3aAMBP complex
(Rotterdam)

72 h after injection, 60 % ID on bone

CT/SPECT image

T. Vitha et al. J. Med. Chem. 2008, 51, 6771 683
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Bis(phosphonates) for bone targeting ;/'\w{
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A new method for evaluation of Ho,c” > W, ~ H H Osth
the hydroxyapatite affinity with [ j
T. Vitha et al.: Langmuir 2008, 24, 1952-1958. HOC \_/ \~COH

- Competitive sorption of 1%9Tbh complex of H.do3a-APBP and a given bis(phosphonate) (e.g.
Alendronate).

- A utilization of the stoichiometric (1:1) and chemically stable complex => no dependence on
solution speciation !

- A simple and rather cheap method as 1%°Tb is a long-lived and easily available radioisotope.
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Conclusions :;é(‘x-_

- Experience in synthesis of macrocyclic ligands (up to a gram scale).

- Experience with a conjugation of the ligands to some larger molecules
(dendrimers, cyclodextrins . . . ).

- Determination of dissociation constants of ligands and stability
constants of complexes.

- Structural studies on complexes in the solid state and/or in
solution.

- Determination of kinetic parameters (formation/dissociation)
under ochemical 6 conditions (in col

- Ligands modified with the bis(phosphonic acid) group for a bone
(calcified tissue) targetingdo bi s( phosphonate) bui
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