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rocycle. The opening in the middle of the 16-membered
TAAB ligand is too large to form strong bonds to the small
vanadium(V). However, larger ions such as cobalt(II),
nickel(II), and copper(II) can fit snugly inside the large TAAB
ligand. On the other hand, the vanadium(V) can form a more
stable compound by coordinating to the smaller 12-membered
macrocycle, TRI.

Another explanation for the selectivity of TRI for VO2+ may
be due to the cis configuration of the oxygens on VO,+.14-16
These cis oxygens should make it very difficult for the cyclic
tetradentate ligand TAAB to coordinate in the same plane as
the vanadium(V). However, the TRI should coordinate with
ease to an available face of an octahedron.
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Comments on the Application of
Symmetry Ascent Selection Rules to a
Factor Group Analysis of Red Mercuric Lodide

AICS0165A
Sir:

The Raman spectrum of the red modification of mercuric
iodide has been the subject of several investigations, It is
therefore somewhat surprising to discover that the interpre-
tation of its vibrational spectrum is still a subject of discussion.

In recent years it has become clear that the crystallographic
point group corresponding to a particular lattice is not nec-
essarily isomorphic to the factor group most appropriate to
a vibrational analysis. Lever et al. have recently attempted
to place these changes in crystallographic point group, which
involve ascent to a group of higher symmetry, on a more formal
basis,! obtaining results which are very similar to those of
Boyle.2 Hollebone and Lever3 have applied their method of
ascent in symmetry to the case of the vibrational spectrum of
the red crystalline modification of Hgl2. It is the purpose of
the present communication to indicate our reservations
concerning the validity of their approach.

Red mercuric iodide crystallizes in the P42/nmc space group
(Dan13). There are two molecules in the primitive unit cell.

The factor group predictions together with the commonly |

accepted assignments of the observed bands are given in Table
1.4-8  Of particular interest is the reason for the very low
frequencies observed for the two internal Eg modes and the
absence of two predicted Raman-active lattice modes.

It has been suggested3 that these observations are under-
standable if the mercuric iodide lattice is regarded as a dis-
torted cubic lattice (ca. Ox’). However, we believe that the
O’ lattice cannot exist, invalidating this explanation of the
spectrum. '

The relationship between the lattice of face-centered cubic
packed iodide ions and the red mercuric iodide structure is
shown in Figure 1, where the very small departure of the iodide
ion packing from ideality has been ignored. While Hollebone
and Lever3 stated that they “remove the tetragonal distortion

Table I
D' modes Obsd freq, cm™ Ref
Acoustic A,y
w
Lattice B,g Not obsd
" Not obsd
Internal A,y 114 5-7
" 142 5,7
2Eg 17,29 5-7
Ay 112 8
u Inactive
2E, 12,26 4

from each sublattice”, in their diagram (Figure 2 of their
paper) they move only iodine atoms (moving those labeled A,
A',C,C, D', F, and F in Figure 1 of the present paper). In
fact, such a movement destroys the cubic arrangement of
iodide ions. Indeed, the “cubic” unit cell generated by these
authors has sides of relative dimensions 1:1:21/2! ‘

Figure 1a shows a cubic close-packed arrangement of iodide
ions (the unit cell being indicated) together with the corre-
sponding lattice of mercuric ions. Figure 1b shows the unit
cell of the mercuric iodide lattice; comparison with Figure 1a
demonstrates the relationship between the mercuric iodide unit
cell and the face-centred cubic lattice of iodide ions. This
comparison is continued in Figures lc and 1d, which show
three projections of part of the structures, onto the “top” (or
“bottom™) and “middle” sections of the lattices shown in
Figures la and 1b.

The question remains as to whether any simplification of
the interpretation of the mercuric iodide vibrational spectrum
can be obtained by a method analogous to that used by
Hollebone and Lever. The only plausable displacement seems
to be that of moving the mercury ions by an amount ja/2(2!/2)|
as indicated in Figure 2. This movement has the effect of
placing these ions in octahedral holes and gives a unit cell
(Figure 3) containing one Hgl> molecule. All the atoms in
this lattice lie on centers of symmetry and so their cartesian
displacements subtend only ungerade irreducible represent-
ations of the appropriate factor group—it is isomorphic to Dax
(the space group is now P4/mmm, Dap!). Comparison with
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) (1d;

Figure 1. (a) Face-centered cubic iodide lattice. (b) Mercuric
iodide unit cell. (c and d) Partial projective sections of planes of
(a) and (b), the cubic unit cell being shown faint and the mercuric
iodide unit cell bold. In this figure all atoms have been labeled
in a similar manner to those of Figure 2 of ref 3.

Top and Bottom Middle

Figure 2. Displacement of mercury atoms from their positions
shown in Figure 1b and c. All displacements are g/2(2'/?).

the correct factor group representations (Table I) would then
require that all the vibrating modes which have gerade
characteristics in Table I correlate with acoustic modes in the
Dap! factor group. It follows that, on this model, all

Raman-active modes of Hgl> would be expected to have

frequencies much lower than the infrared-active modes. This
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Figure 3. Unit cell of D, ' symmetry generated by the displace-
ments indicated in Figure 2.

is not in accord with the spectral observations. We conclude
that the interpretation of the vibrational spectra of Hglz cannot
be aided by recourse to a D4s! factor group.

There are several cubic AB: lattices in which the B atoms
are cubic close packed and the A atoms are distributed over
appropriate holes. Cuprite, Cu20, is one example. Anatate,
TiO2, with the tetragonal distortion removed, is another.
However, their unit cells each require several AB2 molecules
in a unit cell and so do not provide a basis for a simple ex-
planation of the vibrational spectra of Hgl>.

We conclude that there seems to be no reason for discussing
the vibrational spectrum of Hgl2 in any factor group other
than Dapls.
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of BF3 and HBF2 in Hydrogen.

~ Pages 1087-1092. Ali third-order rate constants (k3) appearing
in Table III and in the text should have the units cm6/(molecule?
sec).



