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Diethylenetriamine Derivatives Modified with Naphthalene:
Synthesis, Copper(I) Complexes and Their Nuclease Activities
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Abstract: Two diethylenetriamine derivatives modified with planar naphthalene ring, 4-(a-naphthylmethyl)-di-
ethylenetriamine and 4-(B-naphthylmethyl)-diethylenetriamine, were synthesized and characterized by elemental
analysis, NMR and MS techniques. Their behaviors in solution and Cu(ll) binding were determined by potentio-
metric titration. The presence of hydrophobic rings markedly lowers the pK, values of Cu?*-coordinated water
molecules by a factor of 1.09 and 0.59, with pK, values of 8.4 for [Cu(L")(H,0),J** and 8.9 for [Cu(L?(H,0)*, re-
spectively, comparing with the corresponding one of unmodified diethylenetriamine (pK, ~9.49). The affinity to
calf thymus DNA of the ligands and their Cu(ll) complexes was studied by viscosity experiments. Both ligands and
their copper complexes can interact with CT DNA by insert mode. In the absence of H,0, or any reducing agent,
supercoiled plasmid pBR322 DNA cleavage by Cu(ll) complexes was studied. The result shows that the Cu(ll)

complex of L' is with higher nuclease activity.
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Fig.1  Structure formula for ligands
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Table 1 Table of the equilibrium constants
Speciess / Reaction dien! L' L?
lgK,
L+ H"=HL" 10.18 938 9.40
HL* + H* = H,L.* 9.41 9.06 9.27
H,L* + H = HsL* 4.83 312 3.03
lgKo,
L + [Cu(H,0)s]** = [Cu(L)(H,0),* 16.55 127 133
pK,
[Cu(L)(H,0),]*" = [Cu(L)(H,0)OH]* + H* 9.49 8.4 8.9
[Cu(L)(H0)OH]" = [Cu(L)(OH),] + H* — 9.7 10.0
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