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In the last ten years experimental and theo-
retical studies of the tris(bisbidentate)
complexes where the ligands are conju-
gated 7-electron molecules (e.g., 1,10-
phenanthroline, 2,2'-bipyridyl) have at-
tracted the attention of spectroscopists
and theoretical chemists [1]. The spectral
properties of these compounds in the re-
gion of electron-transfer transitions have
attracted especial interest since there are
differences in the CD spectra and also in
the luminescence properties, as for exam-
ple between the complexes of (—)-Fe-
(phen)3* and (—)-Ru(phen);™. To ex-
plain these differences the couple-chromo-
phore model was used to describe the elec-
tronic states of these complexes. According
to this picture, the triply degenerate metal-
to-ligand electron-transfer excited states
split into the states A, and E [2]. The posi-
tion of these states depends on the interac-
tion which is operative in the relevant mol-
ecule. If the dipole-dipole interaction be-
tween the chromophores is the dominant
factor, the 'A,—'A, transition will be
placed at higher energy and the 1A, —!E
transition at correspondingly lower energy.
If, however, the other interaction (e.g.,
spin-orbit, vibronic or Jahn-Teller effect)
should be more important than the dipole-
dipole term, the level order could re-
verse.

We calculated the dipole-dipole interaction
energy [3] for the iron(IT) and rutheni-
um(II) complexes with 1,10-phenanthroline
and the first case yielded a value of
1826 cm™! and the second case a value
of 110cm™!. (The necessary transition
moments of the electron-transfer transi-
tions were calculated using the expressions
given by the semiclassical time-dependent
perturbation theory [4, 5].) Another in-
teraction which takes place in these com-
pounds is the spin-orbit coupling scram-
bling the 3A, and E states [6]. The energy
corresponding to this effect is 166 cm™?
for the Fe(phen)?® complex and
408 cm™! for the Ru(phen)?®™ complex.
Comparing the values of the spin-orbit
coupling energy with the dipole-dipole in-
teraction energy shows that in the case of
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ruthenium(Il) complex the spin-orbit
coupling mechanism is operative prior to
the dipole-dipole interaction which leads
to the following sequence of the lowest
electron-transfer states: A, <A, <E[7].
This is in agreement with the results of
Crosby and co-workers [8, 9], who studied
experimentally the luminescence properties
of these compounds and found the 'A,
state to be lower than the state 'E. Fur-
thermore, the shape of the CD spectra of
(—)-Ru(phen)3* in the region of electron-
transfer transitions agrees with this level
order [10], i.e., the negative short-wave
component of the CD curve of the (~)-
Ru(phen)?* ion belongs to the transition

1A, —'E while its positive long-wave com-
ponent belongs to the transition
1A;—'A,. The same conclusjon holds for
the complexes of Os(II) with 2,2'-bipyridyl
and 1,10-phenanthroline.
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Kristallstruktur von Fe,Ge,Oq

Ein neues Eisen(II,III)-germanat mit kubisch-dichtester Sauerstoff-Packung
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Nach vorldufigen Untersuchungen [1] iiber
die Phasengleichgewichte existiert im Sy-
stem FeO-Fe,05-GeO, eine bisher unbe-
kannte Verbindung mit der wahrschein-
lichen Zusammensetzung Fe;Ge,0g. Die
rontgenographische  Strukturbestimmung
ergab einen neuen Strukturtyp mit ku-
bisch-dichtester Sauerstoff-Packung. Die
analoge Verbindung ist im entsprechenden
Silicat-System unter normalem Atmosphi-
rendruck nicht vorhanden [2], ihre dicht
gepackte Struktur legt jedoch die Mdglich-
keit nahe, daB sie als Hochdruckphase auf-
tritt.

Fe;Ge,Of kristallisiert in der Raum-
gruppe P2;/c mit den Gitterkonstanten
a=8,479(9), b=8,333(3), ¢=9,196(15) A
und p=117,7(1)°; die Dichten betrugen
D, =504(5), D,=509Mgm * (Z=4).
Die Struktur wurde durch Trial-and-error-
Verfahren ermitteft und mit der Methode
der kleinsten Quadrate verfeinert. Der R-
und der wR-Wert betrugen 0,049 und 0,032

fir 3191 Symmetrie-unabhéngige, von
Null verschiedene Strukturamplituden, die
mit einem Einkristalldiffraktometer im Be-

Tabelle 1. Lageparameter fiir Fe;Ge, Oy (Stan-
dardabweichungen in Klammern; auf die
Wiedergabe der anisotropen Temperaturfakto-
ren wird aus Platzgriinden verzichtet)

Atom x y z

Ge(l) 0,21997(7) —0,02015(6) 0,23251(6)
Ge(2) 0,37151(6) 0,25205(6) 0,48828(6)
Fe(1) 0,07050(8) 0,35719(8) 0,10726(8)
Fe(2) 0,34279(8) 0,61620(8) 0,13650(8)
Fe(3) 0,19491(8) 0,61646(8) 0,37334(8)
o) 0,0490(4)  0,1234(4)  0,1333(4)
0(2) 0,0881(4)  0,5987(4) 0,1275(4)
03) 0,2967(4)  0,3682(4)  0,0979(4)
(o]())] 0,2957(4)  0,8710(4)  0,1142(4)
0(5) 0,2025(4)  0,3817(4)  0,3594(4)
O(6) 0,1729(4)  0,8599(4)  0,3700(4)
o 0,4094(4)  0,1104(4)  0,3615(4)
0(8) 0,4323(4)  0,6508(4)  0,3809(4)
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