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NMR method These investigations made 1t possible
to determune the coordination mode of aminoacids
with lanthanide 10ns The results are also of biological
interest, since the lanthamides are often used as
probes 1n calcium biochemistry From our earlier
studies on 1nteraction of La(IIl), Lu(IIT) and NdA(III)
1ons with aspartic acid and asparagine 1t follows that
hght and heavy lanthamide 1ons interact in different
ways with the carboxylic groups of ammoacids In
order to confirm this suggestion we extended our
studies to glutamic acid and y carboxyglutamic acid
'H, '3C NMR and electron spectra were recorded
Correlation of NMR chemical shifts with hypersen
sitive band intensity changes of lanthanide 10ns allows
the determination of the coordination mode of the
discussed aminoacids Obtamed results were con
firmed by the Eu(III) luminiscence spectra

Conformational and Dynamic Aspects of an Ion
Bindmng Cychc Peptide Analogue of Valinomycine,
Cyclo(LAla-Gly DPhe LPro);

J P DEGELAEN P PHAM and E R BLOUT

Department of Biological Chemistry Harvard Medical
School Boston Mass 02115 US A

We have investigated the binding of various cations
Ba, K, Rb, Cs, Na and Li to a newly synthesized
cyclododecapeptide cyclo (LAla Gly DPhe LPro); 1n
various solvents by using the Nuclear Magnetic
Resonance technique

It was shown that Na and Li form pnimarnly 1/2
1on peptide complexes with the cyclic peptide while
the other cations form mamnly 1/1 1on peptide com
plexes

Temperature vanation and solvent perturbation
techmques were used in addition to the couphng
constants to deduce the conformations of the 1/1 1on
peptide complexes These were found to be related to
the bracelet conformation of the valinomycin K 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
catton characteristics

Isotope exchange studies also allowed us to
propose a mechamism of cation release capture n
volving the breaking of three of the six intramolecular
hydrogen bonds which stabilise the 1/1 10n peptide
complex
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The mechamism of the interaction of DNA bases,
with DMSO, or with other solutes in DMSO 1s not
clear It was suggested that this interaction might be
through the formation of hydrogen bonding or
through charge transfer complex [1]

The aim of this work 1s to study the interaction of
those bases with different acceptors such as nitro
methane, nitrobenzene, acetyl acetone, nicotine and
acridon, using NMR technmiques, 1n hope of shedding
some light on the nature of the above mentioned
interaction

Uracil

At low concentrations (0 06 M) NyH signal did not
separate from N3H, this 1s a good ndication that
uracil association 1s stronger than uracil~-DMSO How
ever when a fixed concentration of uracil 1s mixed
with varymg concentration of acetyl acetone acridon,
nicotine and nitromethane, N;H separates from N3H
and proton 5 splits into a doublet of doublets with
“In,um, =15 Hz [2] This indicates that N3H
freezed before Ny H 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

Thymine

Dilution of thymine with DMSO will cause N, H
signal to separate from N3H, this prove that thymine—
thymine interaction 1s weaker than thymine—-DMSO
mteraction Addition of a small amount of the
acceptors to thymine cause N;H to separate from
N;H, one could conclude that uracil—uracil associa
tion 1s much stronger than thymine—thymine

Cytosine

This study did not obtamn any indication of the
formation of tautomer in DMSO as reported before
[3] Al acceptors didn’t cause any effect on cytosine
except for nitromethane, such that when the ratio of
nitromethane cytosmne was 5 1, a broad band appears
at about 10—11 ppm and protons 5 and 6 split to a
doublet of doublets with J = 20 Hz This could be
explained, that cytosine exists in the tautomer form
[4], which might be stable in nitromethane medium,
one could conclude that the coupling observed 1s be
tween N3H and protons 5 and 6 [5]



