
Why artificial phosphates or nucleases?
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✓ Enzyme models

✓ Chemical weapons destruction

✓ DNA manipulation and study

✓ Antitumor, antibiotic and antivirus drugs

 Efficient

 Need cofactors

 Nucleotides damage

 Enzyme like cleavage

 No cofactors

 Still not efficient

sarin



Phosphate Esters Hydrolysis
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METALLONUCLEASES
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Metal-based hydrolytic agents

 Template effect (neutralization of electrostatic repulsion)

 Nucleophile Lewis acid activation

 Substrate Lewis acid activation
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 Poorly efficient

 No redox chemistry
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Increasing the efficiency of Zn(II)-based system

Ligand structure modification

N

NN

O NN
H H H H

Zn

O

P
ORO

RO

2+

--

Bimetallic systems

Conjugation with DNA binders
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AqC4TACH : n =1

AqC6TACH : n =2

AqC8TACH : n =3

Anthraquinone Zn(II) complexes conjugates 



II - nicked

III - linear

electrophoretic

flow

-
I - supercoiled

cleaving agent concentration

Plasmid DNA cleavage

Supercoiled (I) Nicked (II) Linear (III)
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Anthraquinone Zn(II) complexes conjugates 

Kb  1·104 M-1

ky = 3.2 10-5 s-1 at 45 mM, t1/2 = 6 h



A B

 

Calculated structures (MMFF94)

Anthraquinone Zn(II) complexes conjugates 



MINOR GROOVE BINDERS
• High DNA affinity

•Selective for A-T reach sequences
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Minor groove binders Zn(II) complexes conjugates 

N
H O

H
N

N
H

O

N
H

O
N
H

H2N

NH2n

n =1, 2

N
H O

H
N

N
H

O

N
H

O
N
H

HN

NH2

N
H O

H
N

N
H

O

N
H

O

NH2

H2N

H
N

N

H

N

H O

H
N

O

N
H

NH2

H2N

N
H

H
N

N

H

N

H O

H
N

O

NH2

H2N

N
H

H
N

N

H

N

H O

H
N

O

NH2

H2N

N
H

H
N

N

H

N

H O

H
N

O

NH2

H2N

N
H

H
N

N

H

O
O

H
N

O BINDING   YES

ACTIVITY   NO



Minor groove binders Zn(II) complexes conjugates 
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