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In practically all known compounds of chro-
mium(I1Y) the chromium atom is found with octa-
hedral coordination. The very few known exceptions
are represented by Cr(NPr,); (planar), Cr(CH,Si-
Mej), and CrCl,~ (distorted tetrahedral) and CrCls-
(NMe, ), (trigonal bipyramidal) [1]. We are unaware
of any example of a five-coordinate chromium(IIl)
complex with square-pyramidal coordination other
than the one we report here. The ligand tmtaa is
the dianion shown as L.

An efficient preparation of the compound is
by reaction of CrCl;, H,tmtaa and NEt; in a 1:1:2
molar ratio in vigorously refluxing benzene for
24 h. A layer of hexane was placed over the cooled
and filtered reaction solution (deep burgundy in
color). The product was obtained as large, irregular
crystals (nearly 100% yield).

Crystal data for Cr(Ca2HzzN4)Cl-CoHg 1 CeHya:
triclinic space group Pl, a=13.609%4), b=
16.181(4), ¢=12.791(3) A; a=107.56(2)°, 8=
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115.87(2)°, v=83.95(2)% V=2415(1) A% Z=4;
D.=1516 g cm 3 A total of 4445 unique data
having 26 < 45° were collected on a Nicolet P3
diffractometer using monochromated Mo Ke radia-
tion (A=0.71073 A). The w—26 scan mode was
used. Data were corrected for Lorentz and polariza-
tion effects** and absorption [2]. The empirical
absorption correction made was based on psi scans
of several reflections with Eulerian x angle near
90°. The structure was solved by the Patterson
method. The development of the structure was done
by alternating sequence of least-squares refinements
and difference Fourier maps. All atoms were treated
anisotropically, with the exception of the hexane
molecule. This hexane molecule resides on an in-
version center and was modeled successfully. The
final cycle of full-matrix refinement (which was
done in two blocks of 383 parameters each) gave
R=0.0613 and R,=0.0837, and quality of fit=
1.839. UV—Vis (THF solution, X in nm): 770, 720,
620, 530, 458, 416 (shoulder), 394 and 362.

Fig. 1. Side view of the molecule illustrating the saddle
shape of the ligand.

The structure of the molecule is shown in Fig. 1.
The buckling of the macrocyclic ligand is as ex-
pected, and the general shape of the molecule resem-
bles that of Fe(tmtaa)Cl and several similar ones
the structures of which have previously been re-
ported [3]. The mean Cr—N distance is 1.971(6)
A, the Cr—Cl distance is 2.250(3) A and the Cr atom
lies 0.435(1) A above the plane of the four N atoms.

The visible absorption spectrum of the molecule
is complicated and cannot be assigned at present
(see above). However, the molecule does have three
unpaired electrons and that can be understood
straightforwardly on the basis of some molecular
orbital calculations, as shown in Fig. 2.

The SCF-Xa-SW calculations were done for
Cr(tmtaa)Cl and for the Cr(tmtaa) fragment having

**Calculations were done on a Local Area VaxCluster
(VAX/VMS V4.6) with the programs SHELXS-86, SHELX-
76 and the commercial package SDP.
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Fig. 2. Molecular orbital diagram for the Cr(lIl) complex,
Cr(tmtaa)Cl

the same structure as it has in the Cr(tmtaa)Cl mol-
ecule. The interaction of this fragment with a
chlorine atom leads to the result shown in the center
column of Fig. 2. The three unpaired electrons
occupy the dm type orbitals that correspond to the
t,g orbitals in an octahedral complex.
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