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of N-methylcarbamoil group, is also structurally 
related to morphine. The methylcarbamate group 
present in physostigmine differentiates this drug from 
eseroline and is responsible in determining the well 
known indirect cholinomimetic activity. 
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Despite much current interest in the unusual 
physical properties of a variety of copper containing 
proteins [l] , the chemistry and reactivity of Cu(I1) 
and especially Cu(I) ions in nonclassical N,S, coordi- 
nation environments remains rather undeveloped. We 
have studied the chemical properties of Cu(I) and 
Cu(I1) complexes of the polyfunctional ligands tipp 
and tapp, which contain four nitrogen and two sulfur 
atoms as potential donor sites. Preliminary results of 
the X-ray structural determination of a member of 

this series of complexes, [Cu(tapp)] [CQ] 2, indicate 
a distorted square-planar geometry of the Cu(I1) ion, 
with a CuN4 coordination. In solution, electronic and 
EPR spectra of [Cu(tapp)12+ show solvent depen- 
dence (Table I). In particular, the intensity of absorp- 
tion bands (at -300 and -600 nm) decreases with 
time in donor solvents (CH,CN, CH3N02). We are 
currently investigating in more detail the nature of 
these effects. 

A similar behavior is exhibited by the complex 
[Cu(tipp)] *+. However, in this case the changes ob- 
served in the electronic spectra are mainly related to 
the hydrolysis of the coordinate Schiff base under- 
gone by the complex in the presence of traces of 
water. This reaction is known to occur in other metal 

TABLE I. EPR Parameters in Frozen Solutions at 77 K. 

Compound Solvent a A,,,104 
(cm-‘) 

ICu(tipp)l [Cl041 2 acetone 2.210 155 
nitromethane 2.235 185 

[CuWp)l [Cl041 2 acetone 2.204 180 
nitromethane 2.243 209 

coordinated Schiff bases derived from 2.thiophene- 
carboxaldehyde [2]. 

The Cu(I) complexes of tapp and tipp are stable in 
the solid state. In solution, [Cu(tapp)]’ undergoes 
rapid aerobic oxidation, while [Cu(tipp)]’ shows a 
remarkable stability toward oxidation. In Fig. 1 the 
rate of hydrolysis of [Cu(tipp)] 2+ and [Cu(tipp)] + in 
undried acetonitrile are compared. The faster hy- 
drolysis of the Cu(I1) complex is explained in terms 
of: (i) the higher charge of the ion, which produces 
a higher degree of polarization of the coordinated 
imine linkage, and (ii) a partial displacement of coor- 
dinated Schiff base by solvent molecules occurring 
in the case of [Cu(tipp)] +. An intermediate with 
intense blue color is formed if [Cu(tipp)] ’ + is pre- 
pared from CU(OSO~CF~)~ in pre-dried CH2C12. This 
evolves to the product actually isolated in the 
standard preparation, but its reaction with traces of 
water is extremely fast (Fig. 2), and also leads to 
products formed through a transamination process 
preceding the hydrolysis step. 
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Fig. 1. Fig. 2. 
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Interactions of lanthanide ions with glutamic acid 
and +y-carboxyglutamic acid has been studied by the 
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NMR method. These investigations made it possible 
to determine the coordination mode of aminoacids 
with lanthanide ions. The results are also of biological 
interest, since the lanthanides are often used as 
probes in calcium biochemistry. From our earlier 
studies on interaction of La(III), Lu(II1) and Nd(II1) 
ions with aspartic acid and asparagine it follows that 
light and heavy lanthanide ions interact in different 
ways with the carboxylic groups of aminoacids. In 
order to confirm this suggestion we extended our 
studies to glutamic acid and y-carboxyglutamic acid. 
‘H 13C NMR and electron spectra were recorded. 
Coirelation of NMR chemical shifts with hypersen- 
sitive band intensity changes of lanthanide ions allows 
the determination of the coordination mode of the 
discussed aminoacids. Obtained results were con- 
firmed by the Eu(II1) luminiscence spectra. 
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We have investigated the binding of various cations 
Ba, K, Rb, Cs, Na and Li to a newly synthesized 
cyclododecapeptide cycle (LAla-Gly-DPhe-LPro)a in 
various solvents by using the Nuclear Magnetic 
Resonance technique. 

It was shown that Na and Li form primarily l/2 
ion peptide complexes with the cyclic peptide while 
the other cations form mainly l/l ion peptide com- 
plexes. 

Temperature variation and solvent perturbation 
techniques were used in addition to the coupling 
constants to deduce the conformations of the l/l ion 
peptide complexes. These were found to be related to 
the bracelet conformation of the valinomycinX com- 
plex. However, small but significant conformational 
differences were found in the various cation com- 
plexes which could be explained on the basis of the 
cation characteristics. 

Isotope exchange studies also allowed us to 
propose a mechanism of cation release capture in- 
volving the breaking of three of the six intramolecular 
hydrogen bonds which stabilise the l/l ion peptide 
complex. 
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The mechanism of the interaction of DNA bases, 
with DMSO, or with other solutes in DMSO is not 
clear. It was suggested that this interaction might be 
through the formation of hydrogen bonding or 
through charge transfer complex [I], 

The aim of this work is to study the interaction of 
those bases with different acceptors such as nitro- 
methane, nitrobenzene, acetyl acetone, nicotine and 
acridon, using NMR techniques, in hope of shedding 
some light on the nature of the above mentioned 
interaction. 

Uracil 
At low concentrations (0.06 M) NrH signal did not 

separate from NaH, this is a good indication that 
uracil association is stronger than uracil-DMSO. How- 
ever when a fixed concentration of uracil is mixed 
with varying concentration of acetyl acetone, acridon, 
nicotine and nitromethane, NrH separates from N3H 
and proton 5 splits into a doublet of doublets with 
4J N,H,H, = 1.5 Hz [2]. This indicates that NaH 
freezed before NrH due to the formation of hydrogen 
bonding between the more acidic proton (N3H) and 
the above mentioned acceptors. All these acceptors 
seem to form similar types of hydrogen bonds with 
uracil. 

Thyrnine 
Dilution of thymine with DMSO will cause NrH 

signal to separate from N3H, this prove that thymine- 
thymine interaction is weaker than thymine-DMSO 
interaction. Addition of a small amount of the 
acceptors to thymine cause NrH to separate from 
N3H, one could conclude that uracil-uracil associa- 
tion is much stronger than thymine-thymine. 

Cytosine 
This study did not obtain any indication of the 

formation of tautomer in DMSO as reported before 
[3]. All acceptors didn’t cause any effect on cytosine 
except for nitromethane, such that when the ratio of 
nitromethane :cytosine was 5: 1, a broad band appears 
at about 10-l 1 ppm and protons 5 and 6 split to a 
doublet of doublets with J = 2.0 Hz. This could be 
explained, that cytosine exists in the tautomer form 
141, which might be stable in nitromethane medium, 
one could conclude that the coupling observed is be- 
tween N3H and protons 5 and 6 [5]. 


