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Experience with metal compounds: 

• Vanadium

• Ruthenium 

• Copper

• Nickel• Nickel

• Zinc

• Rhenium

Prospective therapeutic applications of vanadium 
compounds

Diabetes
Cancer Treatment
HIV
Herpes
Tuberculosis
Amoebiasis

Importance of circulation
Bioavailability

 

Amoebiasis 
Chagas disease

Do ligands improve bioavailability ?

INTERACTION OF VANADIUM COMPLEXES 
WITH HUMAN SERUM TRANSFERRIN AND 

ALBUMIN

Ultrafiltration

HPLC/ICP MS

Techniques used for the studies:

HPLC/ICP-MS

Spectroscopic techniques

- Circular dichroism

- EPR

- Fluorescence

- NMR

Circular Dichroism is a 
particularly useful technique:
- UV range
- Vis range

ca. 400 μL vs.  ca. 10 000 μL

CD (Vis range)

Binding constants may be obtained

Special 5.0 cm cell
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Interaction of oxovanadium(IV) and (V)  
with human serum Transferrin  hTF

5.0 cm cell, HEPES-S buffer, pH 7.4, 
750 μM hTF adding VOSO4, 
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CD Spectra:  Visible range 
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Titration with 
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750 μM hTF VIV d-d bands N
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Clear evidence for the formation of a  [hTF-VIV-MHCPE] ternary complex

Circular Dichroism: UV range
Trp

Phe
Trp 0.2 cm cell, HEPES-C buffer, pH 7.4, 

100 μM hTF adding VOSO4
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Interactions with apo-hTF

Tyr
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Circular Dichroism: UV range
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Induced CD signal
in UV transitions
of the complex
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51V NMR spectroscopy
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750 μM hTF-VIV , HEPES-C 

AB

log β1 = 13.4

log β2 = 25.2

1:1

1:2

Species              gx,y gz Ax,y/(x104 cm−1)      Az /(x104 cm−1)

A                  1.972      1.938             57.6                       167.9

B                  1.979      1.942             49.9                       170.2

1.551.852.152.45
g-value
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holo-hTF (100 μM) and apo-hTF+Fe (hTF = 100 μM)
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hTF + Fe [ + V4]    (HEPES-C, pH=7.4)         hTF= 0.60 mM   

[1:0.6:0]

[1:0.6:1]

1.552.553.554.55
g-value
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Changes also seen in the CD spectra

In MeOH

In Nujol mull (or KBr disk) 

Characterization of 
complexes

CD spectra of [VIVO(sal-L-Ala)(bipy))]. The similarity of spectra 
indicates identical molecular structures for the compound in the 
solid state and in solution.
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Interaction with DNA
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Induced CD spectra of [Re (PzA)(CO)3]+ (8 × 10−5 M) upon 
increasing amounts of added Calf Thymus DNA (0 to 25.5 eq). 

CT DNA + 
Cu-complex 1

CT DNA + 
Cu-complex 2

Interaction with DNA

CD spectra of CT DNA in the absence (a) and presence 
of equimolar concentrations of Cu complexes (b, c). 

CT DNA

ReApz
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Fluorescence emission spectra Interaction with DNA
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Fluorescence emission spectra of Re-complex (ca. 4x10-5 M)
with increasing concentrations of CT-DNA (excitation: 345nm).
Intercalating binding of a [Re(Apz)(CO)3] complex

N NH NH2
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- Circular dichroism

- EPR

- Fluorescence

- NMR

I hope our experience is suitable to 
integrate in successful 

collaborative work within CYTED


