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Pulse radiolysis allows us to study the reactions of Fe(IV) and 
Fe(V) in the absence of excess strong oxidants (e.g., H2O2). The 
immediate objective of these studies is not only to find other ligands 
and methods that will allow generation/stabilization of the Fe(IV) 
and Fe(V) species but also to measure their reactivity with various 
organic compounds. The characterization of the Fe(IV)/Fe(V) 
oxidation states in simple complexes will hopefully lead to the 
understanding of these iron forms in more complex systems. 
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Dinuclear Pt(III) complexes represent a relatively new class 
of compounds. In all crystallographically characterized examples 
reported so far, the two metals possess hexacoordination, regardless 
of whether the bridging ligands are symmetric (e.g., CF3COO",2 

SO4
2",3 H2P2O5

2-,4 HPO4
2",5) or asymmetric (e.g., pyridin-2-one,6 

1-methyluracil,7 pyrimidine-2-thione8) or if, in the latter case, they 
form a head-head,68 a head-tail arrangement,*17 or a combination 
of both.8 We herewith report the first crystal structure of a 
diplatinum(III) complex, [(M)2)(NHj)2Pt(I-MeU)2Pt-
(NH3)2J (NO3J3-H2O (with 1-MeU = monoanion of 1-methyl­
uracil, C5H5N2O2), having one Pt atom hexacoordinated and the 
other Pt atom pentacoordinated only. Similar asymmetric 
structures have been proposed, on the basis of NMR spectroscopic 
evidence,9 for CF3C02"-bridged diplatinum(IH) complexes. 

We believe that the difference in Pt coordination numbers in 
the here described complex is a consequence of the additive effects 
of the structural trans influence of the nitro ligand in the axial 
position of one Pt and the Pt-Pt bond for the following reasons; 
(i) Both the nitro ligand and the Pt-Pt unit on their own excert 
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Table I. Pt-Pt Separations in 1-Methyluracilato-Bridged 
Diplatinum(III) Complexes 

\ / \ / 
X Pt Pt Y 

\ ^ 
X Pt-Pt, A Y ref 

/v67 2.607 (1) a 
head-head Cl ' 2.573 (1) Cl" b 

Cl' 2.543 (1) Cl" c 
TVO2- 2.574 (1) OH2 d 

head-tail ONO2" 2.556 (1) OH2 e 
ONO2- 2.560(1) OH2 e 

"This work. »[Cl(NHa)2Pt(l-MeU)2Pt(NH3)2Cl]Cl2.12 CC\-
(NHa)2Pt(I-MeU)2PtCl3.12 ' [(NO2)(NHj)2Pt(I -MeU)2Pt(NH3J2-
(OH2)J(NOa)3.7 'Two modifications of [(0NO2)(NHj)2Pt(I-
MeU)2Pt(NHa)2(OH2)I(NOa)3." 

Figure 1. PLUTO drawing of the cation [(N02)(NH3)2Pt(l-
MeU)2Pt(NH3)2]3+ of the title compound. 

a strong trans influence.6'10 (ii) In a related complex with 
head-tail orientation of the bridging ligands, [(7V02)(NH3)2Pt-
(l-MeU)2Pt(NH3)2(0H2)](NO3)3-5H2O,7 the Pt-OH2 bond trans 
to the O2TV-Pt-Pt unit is extremely long already, 2.253 (9) A. 
This distance compares with 2.176 (11) and 2.171 (11) A in the 
corresponding complexes with the NO2" ligand replaced by 
ONO2"

 n and 2.122 (6) A in a related complex of a-pyridone.6a 

(iii) If the nitro ligand of the title compound is substituted by a 
ligand of lower trans influence, e.g., Cl",12 both Pt atoms become 
hexacoordinated, thus ruling against steric arguments (vicinity 
of exocyclic 02' oxygens of 1-MeU rings) for a lower coordination 
number of the second Pt. 

In Table I the Pt-Pt distances of six diplatinum(III) complexes, 
containing two 1-MeU bridges each, are listed. The data confirm 
previous findings6 on the structural trans influence of the nitro 
ligand on the Pt-Pt separation, but they suggest also that only 
head-head or head-tail dimers should be compared and that 
substitution of the equatorial NH3 ligands (e.g., by Cr, footnote 
c in Table I) affects the Pt-Pt bond length as well. 

Formation of the title compound is achieved by oxidation of 
the diplatinum(H) complex c/s-[(NH3)2Pt(l-MeU)2Pt-
(NH3J2] (N03)2

13 with HNO3.
14 Orange crystals of the title 

compound are diamagnetic and EPR-inactive. The compound 
was characterized by elemental analysis,15 X-ray analysis,16 and 
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1H NMR (cf. supplementary Material). 
The molecular structure of the [ (N0 2 ) (NH 3 ) 2 Pt-

(C5H5N 202)2Pt(NH3)2]3+ cation (Figure 1) consists of two 
CW-(NH3J2Pt(III) units bridged by two 1-MeU ligands head-to-
head, with PtI (coordinated to the two 04' oxygens) carrying a 
nitro group in the axial position. Counting each Pt as one ligand 
for the second Pt, PtI has the coordination number 6, while Pt2 
has 5 only. The Pt-Pt distance is 2.607 (1) A, the PtI-AfO2 

distance is 2.06 (2) A. Pt-NH 3 (2.03 (l)-2.07 (2) A)1 Pt-N3 
(2.02 (2) A), and P t -04 ' distances (2.01 (1), 2.04 (1) A) are 
normal, as is the geometry of the nitro ligand (N-O 1.20 (2) A, 
av O10-N12-O11 122 (2)°). The two Pt planes are tilted by 19° 
but almost eclipsed (twist angle about the Pt-Pt vector 3.6°, av). 

Intermolecular hydrogen bonding involves NH3 groups and 
nitrate oxygens, Ol 1 of the NO2 group and NH3, NH3 and lattice 
water, and lattice water and 02a' . None of these interactions 
are unusually short (>2.74 A), and there are no long-range Pt-Pt 
interactions (shortest intermolecular distance 6.3 A). 
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Supplementary Material Available: Atomic positional and 
thermal parameter and 1H NMR data (2 pages). Ordering in­
formation is given on any current masthead page. 

(15) Anal. Calcd for [(N02)(NH3)2Pt(CsH5N202)2Pt(NH3)2](N03)3-
H2O: C, 12.53; H, 2.53; N, 17.54; O, 26.70. Found: C, 12.61; H, 2.49; N, 
17.69; O, 26.35. 

(16) X-ray analysis: Space group Cljc, a = 19.257 (5) A, b = 17.611 (5) 
A, c = 15.389 (2) A, /S = 109.44 (2)°, V = 4924.2 A3, Z = 8, P 0 ^ 2.55 g cm"3, 
Pcaicd 2.537 g cm"3. Of 4450 reflections measured, 3415 reflections with F0 
> IaF0 (PHILIPS PW 1100,X = 0.71069 A, 29 < 50°, Lp and empirical 
Oi = 110 cm"1) absorption corrections) were used for the calculations. Re­
finement to R = 0.074, R„iF) = 0.072 with H atoms ignored. The structure 
was solved by standard Patterson and difference Fourier methods. 
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Iron(IV) is a rare oxidation state, and relatively few thoroughly 
characterized compounds have been reported.1 The presence of 
Fe(IV) in oxidized horseradish peroxidase was proposed over 30 
years ago,2 and the nature of the oxidation products of iron(IH) 
porphyrins has remained a topic of considerable controversy. 
Recent studies have identified many of the one-electron oxidation 
products of iron(III) porphyrins as iron(HI) porphyrin ir-cation 
radicals; i.e., the oxidation is ligand rather than metal centered.3"5 
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Figure 1. (a) EXAFS and (b) its Fourier Transform of compound 3 and 
(c) the Fourier Transform of compound 2 (full-line experimental data; 
broken line calculated). 

In a smaller number of cases, there is good evidence (especially 
from the 57Fe Mossbauer spectra) for the formation of Fe-
(IV)-porphyrin species, e.g., in horseradish peroxidase,6 /ui-nitrido-7 

and jt-carbido8 dimers, a M-OXO polymer,9 and most recently 

(5) Boersma, A. D.; Goff, H. M. Inorg. Chem. 1984, 23, 1671-1676 and 
references' therein. 
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