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The formation is reported of platinum blues by 5'-CMP
and by 5'-UMP.

There has recently been interest in the deep blue
(or purple) products obtained by reacting certain
platinum (IT) species such as cis-[Pt(NH;),(H,0),]**
with amides or pyrimidines, notably uracil and thy-
mine. Some of these substances have been reported
to have anti-tumor activity [1 — 4] and they have also
been used as cytologic stains for electron microscopy
[5].

Because of the difficulties in obtaining the blues
in pure form, their exact nature is still poorly under-
stood, though the X-ray studies of Barton, et al. [6]
on a blue formed by a-pyridone support the general
assumption that these unusual compounds probably
contain chains of closely interacting platinum atoms.

Most studies of the platinum blues involving
species which are components of nucleic acids have
hitherto concerned the pyrimidine bases or, more re-
cently, uridine [7, 8]. During our work [9] on the
interactions of cis-Pt(NH,),(H,0)* with nucleotides
we have obtained blues with 5-CMP and 5-UMP.
Although attempts to obtained crystals suitable for
X-ray studies have been unsuccessful, we summarize
here the synthetic details as the formation of plati-
num blues by nucleotides has not apparently been
reported hitherto.

The 5’-CMP and 5’-UMP platinum blues were ob-
tained by the following procedure. An aqueous solu-
tion of equimolar amounts of the disodium salt of
the nucleotide and cis-[Pt(NH,),(H,0),]J(NO,), at
pH 4.0 was allowed to evaporate at room tempera-
ture. When the volume had been reduced to approx.
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Fig. 1. X-Band (9.534 GHz) e. p.r. spectrum of a Pt(5'-
UMP) blue.

s methanol was added to the blue solution,
whereupon a dark blue solid precipitated. This was
collected by centrifuging, washed with methanol and
dried in vacuo over P,O; .

The compounds are hygroscopic and, in common
with other platinum blues, it was difficult to obtain
completely reproducible analyses. However, it ap-
pears that the 5-UMP blue contains the nucleotide in
base-deprotonated form (=5-UMP*-) (Found: C,
16.62; H, 2.95%. Calc. for [Pt,(NH,),(5"-UMP*-),] C,
16.66; H, 3.03%) whereas in the 5-CMP blue the
nucleotide is present as coordinated 5'-CMP?-
(Found: C, 17.37; H, 4.21% Calc. for Pt(NH,),(5-
CMP) - 4 H,0; C, 17.34; H, 3.94%).

Blues were not formed by 5-GMP or 5-IMP un-
der these conditions, nor did [Pten(H,0),]J(NO,), or
trans-[Pt(NH,),(H,0),](NO,), yield blues with 5'-
CMP or 5'-UMP.

The X-band e. p. r. spectrum of the blue formed
by 5-UMP (Fig. 1) is very similar to that reported
by Lippert for a uracil blue [7].

The observation that cis-[Pt(NH,),(OH,),]** forms
blues with pyrimidine nucleotides provides further
support for the view [6, 9, 10] that both ring nitrogen
and exocyclic oxygen atoms of the heterocyclic bases
may be the binding sites in DNA for the anti-tumor
active aquation product of cis-Pt(NH,),Cl, .

Acknowledgements

We thank the Science Research Council for a Re-
search Studentship to L. J.

@O0

BY ND

Lizenz.

Zum 01.01.2015 ist eine Anpassung der Lizenzbedingungen (Entfall der
Creative Commons Lizenzbedingung ,Keine Bearbeitung®) beabsichtigt,
um eine Nachnutzung auch im Rahmen zukiinftiger wissenschaftlicher

Nutzungsformen zu erméglichen.

Dieses Werk wurde im Jahr 2013 vom Verlag Zeitschrift fir Naturforschung
in Zusammenarbeit mit der Max-Planck-Gesellschaft zur Forderung der
Wissenschaften e.V. digitalisiert und unter folgender Lizenz veréffentlicht:
Creative Commons Namensnennung-Keine Bearbeitung 3.0 Deutschland

3.0 Germany License.

to allow reuse in the area of future scientific usage.

This work has been digitalized and published in 2013 by Verlag Zeitschrift
fir Naturforschung in cooperation with the Max Planck Society for the
Advancement of Science under a Creative Commons Attribution-NoDerivs

On 01.01.2015 it is planned to change the License Conditions (the removal
of the Creative Commons License condition “no derivative works”). This is



1288

[1] J. P. Davidson, P. J. Faber, R. G. Fischer, S. Mansy,
H. J. Peresie, B. Rosenberg, and L. Van Camp, Cancer
Chemother. Rep. 59, 287 (1975).

[2] B. Rosenberg, Cancer Chemother. Rep. 59, 589 (1975).

[3] R. . Speer, H. Ridgway, L. M. Hall, D. P. Stewart, K.
E. Howe, D. Z. Lieberman, A. D. Newman, and J. M.
Hill, Cancer Chemother. Rep. 59,629 (1975).

[4] J. M. Hill, E. Loeb, A. MacLellan, N. O. Hill, A. Khan,
and J. J. King, Cancer Chemother. Rep. 59, 647
(1975).

[5] S. K. Aggarwal, R. W. Wagner, P. K. McAllister, and
B. Rosenberg, Proc. Nat. Acad. Sci. 72,928 (1975).

Notizen

[6] J. K. Barton, D. J. Szalda, H. N. Rabinowitz, J. V.
Waszczak, and S. J. Lippard, J. Amer. Chem. Soc. 101,
1434 (1979).

[7] B. Lippert, J. Clin. Hem. and Oncol. 7, 26 (1977).

[8] G. Y. H. Chu, R. E. Duncan, and R. S. Tobias, Inorg.
Chem. 16,2625 (1977).

[9] D. M. L. Goodgame, . Jeeves, F. L. Phillips, and A. C.
Skapski, Biochem. Biophys. Acta 378, 153 (1975).

[10] J.-P. Macquet and T. Theophanides, Bioinorg. Chem.
5,59 (1975).



