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The 1:1 (arene)mercury complexes [HgR,(arene)] [R = CgFy-
0-NO,, CgF4;-m-NO,, CgF,-0-H, C¢F5; arene = TMB (1,2,4,5-
tetramethylbenzene), PMB (1,2,3,4,5-pentamethylbenzene)]
are readily formed when mixtures of the mercurial and arene
are crystallised from CH,Cl, or CH,Cl,/hexane. Analogous
1:1 complexes are also formed from Hg(CgF5), and PhMe,
whereas novel 1:2 complexes [HgR,(arene),] result from
Hg(CgF4-0-NO,), and PhMe or TMO (1,2,4-trimethoxyben-
zene) and from Hg(CgFs), and TMO. In the crystalline state,
the 1:1 [HgR,(arene)] complexes exist as canted columns of
alternating planar HgR, and arene layers linked by weak
(Hg--C 3.2-3.5 A) n' or n? n-arene-mercury interactions. For
the TMB (R = CgF4-0-NO,, CsF4-0-H, C4F5) and PhMe (R =
CgFs) complexes, the packing of neighbouring columns
shows aligned, alternating fluoroarene and arene ring planes
resulting in a 2D brick-wall motif with potential supramolec-

ular components (fluoroarene—fluoroarene and fluoroarene—
arene stacking). For the TMB complex with R = CgF,-m-NO,
the 2D array is distorted into a herringbone motif by weak
C-H--O interactions. The 1:2 complex [Hg(CgF4-0-NOy),-
(PhMe),] has an analogous mercury environment to the 1:1
complexes, and the packing shows a distinct layer structure
of alternating rows of PhMe and HgR, with two PhMe units
per HgR, unit but with no inter-stack interactions. The TMO
complexes have long Hg-+-O contacts (3.2 A) rather than
Hg-C and similarly show a layered structure, but in this
case, with a single column of alternating HgR, and pairs of
TMO. Theoretical calculations for the 1:2 [HgR,(TMB),] com-
plexes (R = CgF4-0-NO,, CgF4-m-NO,) are consistent with the
findings from the observed crystal structures.

(© Wiley-VCH Verlag GmbH & Co. KGaA, 69451 Weinheim,
Germany, 2008)

Introduction

Perfluoroaryl groups, and in particular the pentafluoro-
phenyl group, have long held a unique place in main group
organometallic chemistry.'¥ The electron-withdrawing
effect of fluorine substitution has been exploited to enhance
Lewis acidity [with widespread application, e.g. B(CgF5)s3
“activators” for homogeneous olefin polymerisation cata-
lysts!!®1¢l]. Pentafluorophenyl organometallic compounds
also have been at the forefront of unusual main group and
Cu organometallic donor-acceptor complexes, e.g. unsup-
ported binding of arenes in [Zn(C¢Fs)>(n>-PhMe)],
[{Cu(CeFs)}a(*PhMe),] and [Al(C4Fs)s(n'-PhMe)]. The
air-stable mercury complex Hg(CgFs), is one of the simplest
organometallic species to prepare and can be isolated in
multi-gram quantities from commercial reagents in 1 h.B1 It
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is a sufficiently strong Lewis acid to sequester halide
anions, 4% and recently Gabbai and co-workers have dem-
onstrated the formation of the arene complexes [Hg(C4Fs),-
(arene)] with naphthalene, biphenyl and fluorene.*! These
mercury—arene complexes compliment the remarkable ear-
lier work of Gabbai with [Hg(o-C¢F4)]; which forms “sup-
ramolecules” with numerous arenes,®! as shown by the
prototype [{Hg(0-CsF4)}3(C¢Hg)] which contains a unique
u-n%nZnZnZn?n?-CeHg moiety.54

A significant feature of (pentafluorophenyl)metal com-
plexes has been the recognition of the potential for supra-
molecular chemistry by analogy with the intermolecular
building blocks in organic chemistry.[! Well-established ele-
ments of supramolecular chemistry such as offset face-to-
face (off) or edge-to-face (ef) interactions of pairs of fluoro-
aromatic rings, parallel fluoroarene—arene assemblies, and
N-H-F hydrogen bonds have been detected in the com-
plexes E(C¢Fs); or E(Cg¢Fs)4 (E = group 13-15 elements),[72
[Zn(CgFs),],l7°! arylamine adducts of (pentafluorophenyl)-
zinc,”?! boron,’¥ and aluminium.[’®! Analysis of the re-
ported structures of bis(polyfluorophenyl)mercury com-
pounds shows many instances of parallel fluoroarene—
fluoroarene and fluoroarene—arene organization.[®! Conse-
quently, in the (arene)mercury complexes [Hg(Cg¢Fs),-
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(arene)], ! fluoroarene—arene interactions are possible as a
structural feature, similar to those in the solid binary phase
formed on mixing equimolar amounts of liquid C¢Hg and
CeFe.l'% Much of the focus of the [Hg(C¢Fs),(arene)] and
[{Hg(0-C4¢F,)}s(arene)] molecules*>] has been on the long
mercury—carbon interactions (ca. 3.2-3.5 A) which are just
within the sum of the van der Waals radii of mercury (1.7-
2.2 A)tta-11dl and an aromatic carbon atom (1.7 A).['1el
Similar mercury—arene contacts (both intra- or intermo-
lecular) have also been observed in organomercury com-
pounds that have aryl substituents and are generally
>3.2 A2 However, these Hg-C distances are much
longer than for molecular inorganic (arene)mercury com-
plexes [Hg»(0,CCF3)4(n2-CeMeg),] (2.56, 2.58 A)l'3al or
[Hg(arene),(MCly),] [M = Ga, Al arene = CgzHsMe,
Cg¢H;Et, 1,2-CcHyMe,, 1,2,3-C¢H;Mes, (2.27-
2.74 A)].135-13¢I The long Hg-++C distances suggest only very
weak interactions between the mercury centre and the arene
rings, and consequently the supramolecular organization
within the crystal may be a significant stabilization factor.
The toluene solvate of ZnTPP (TPP = tetraphenylporphin-
ate) has similarly long (3.121, 3.379 A) M--C(PhMe) dis-
tances, and the parallel disposition of the arene and metal
porphinate core suggested that the arene unit was held in
place by both interaction with the metal atom and n-stack-
ing with the porphinato ligand.['* Notably, the [Hg(CcFs)
»(biphenyl)] complex does exhibit an additional fluoroar-
ene—arene interaction with the second phenyl ring with a
centroid—centroid distance of 3.65 A [4]

We now report the preparation, crystal structures and
theoretical calculations for arene complexes of Hg(CgF4-0-
NO,), and Hg(C4F4-m-NO»), together with some compar-
able chemistry of Hg(CgFs), and Hg(C¢F4-0-H), to explore
further the various structural influences in these molecules.
Introduction of the strongly electron-withdrawing nitro
substituent should modify and enhance the Lewis acidity
of the mercurial [encouraging arene(mercury) coordination]
as well as introducing possible steric effects. The potential
for mercury-nitro coordination (intra- or intermolecular)
provides a further interesting feature.

Results and Discussion

Synthesis of (Arene)mercury (1:1) Complexes [HgR(arene)]

Addition of the moderately bulky methyl-substituted ar-
enes 1,2,4,5-tetramethylbenzene (TMB) and 1,2,3.4,5-
pentamethylbenzene (PMB) as solutions in CH,Cl, or
CH,Cly/hexane to solutions of HgR, (R = C¢F4-0-NO,,
CeF4-m-NO,, C4Fs5, CsF4-0-H) in CH,Cl, at room tempera-
ture followed by slow concentration gave pale yellow to
colourless crystals of the corresponding 1:1 [HgR,(arene)]
complexes in good yields (Scheme 1). An analogous reac-
tion of Hg(C¢Hs-2,6-F,), with TMB failed to yield a
(arene)mercury complex. Similarly, reactions of HgPh, with
the fluoroarenes C¢F4-p-H, or C¢FsCg¢Fs gave only the
starting mercurial. The isolation of crystals of the 1:1 tolu-
ene complex [Hg(CgF5)>(PhMe)] occurred upon crystallisa-
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tion of the precursor from toluene, but the complex was
unstable (giving [Hg(C4Fs),] from rapid loss of PhMe).
Apart from the PhMe complex, the other products gave sat-
isfactory elemental analyses and were characterised by m.p.,
IR spectroscopy, X-ray crystallography, and, for selected ex-
amples, '3C CPMAS NMR spectra and TGA data.

arene
HgR> ——»  [HgRy(arene)]
O,N F F NO,
FF F F TMB  PMB
HF FF
F F
FF FF PhMe

Scheme 1. Synthesis of 1:1 (arene)Hg complexes [HgR,(arene)]
from excess arene in CH,Cl,/hexane solutions (except for arene =
PhMe, no additional solvent).

(Arene)mercury coordination was detected from the IR
spectra of the products. For example, out of plane (oop) C—
H deformation bands of TMB (866cm™') or PMB
(861 cm™!) are shifted to higher energies in the correspond-
ing (arene)mercury complexes, e.g. [Hg(CgF4-0-NO,)-
(TMB)] (878 cm™!), [Hg(CsF4-m-NO5)(TMB)] (890 cm™!),
[Hg(CeFs)(TMB)]  (882cem '),  [Hg(CoFu-0-H)(TMB)]
(880cm '), and [Hg(CsF4;m-NO,),(PMB)] (887 cm').
However, the changes in the TMB absorptions are smaller
than that (46 cm™') observed for shifts in the C-H defor-
mation frequency of benzene upon coordination to [Hg(o-
CeF4)]5.°8 Some changes in the C4F4-0-NO, or CyF,-m-
NO, absorptions are also observed with small shifts (ca.
10 cm ! to higher energies) in the v,(N-O) frequencies (ca.
1540 cm™! for the 0-NO, complex and ca. 1550 cm™! for the
m-NO, complex) compared to those of the precursor mer-
curials.'>] TGA data for the TMB complex [Hg(C¢F4-m-
NO,),(TMB)] showed a single-step mass loss of 18.0%, cor-
responding to elimination of TMB (caled. 18.6%), occur-
ring at 150-200 °C. This compares well with the trend for
[{Hg-0-(C¢F4)}3(arene)] complexes where mass loss began
at below 50 °C for the PhMe and 1,2- or 1,3-Me,C¢H, de-
rivatives, but at 91 °C for the 1,3,5-Me;C¢H; complex.l
The solid-state '3C CPMAS NMR resonances of the aro-
matic carbon atoms of TMB in [HgR, (TMB)] (R = C¢F,-
m-NO,, C¢Fs) were only slightly deshielded (ca. 1-2 ppm)
with respect to free TMB, consistent with observations for
benzene in [{Hg(0-C¢F4)}3(CsHe)*! and indicative of
weak mercury—arene coordination. By comparison, the
much more strongly bound arenes in [Hg(arene),(MCly),]
display significant shielding effects (ca. 30 ppm) for the
mercury-bound carbon atoms!!3>13¢ {see also NMR spec-
troscopic data for related [Hg(arene),(SbFg),] com-
pounds!!3d-13}

The crystal structure of [Hg(CgF4-0-NO,),(TMB)] (Fig-
ure 1) exhibits a near planar HgR, unit, and one oxygen
atom of each of the nitro groups forms a short intra-
molecular Hg-O interaction in a transoid orientation. The
Hg-O bond (Figure 2) is marginally shorter than for an
4771

www.eurjic.org



FULL PAPER

G. B. Deacon et al.

analogous interaction in [Hg(CgH4-0-P(O)Ph,),] [Hg-O
2.874(5) A1 In contrast, shorter Hg-O bonds are ob-
served in [Hg(C¢Fs)CI(L)] [L = dmso: 2.542(4) AL con-
sistent with the stronger acceptor properties for HgArCl de-
rivatives than for the corresponding HgAr, compounds.
The Hg—C(Cg¢F4-0-NO,) distance is comparable to those of
known bis(polyfluorophenyl)mercurials®! and is not length-
ened significantly by arene coordination. Overall, the metri-
cal parameters of the Hg(C4F4-0-NO,), unit in the TMB
complex are similar to those of the isolated precursor.!!>]
In [Hg(C¢F4-0-NO,)»(TMB)] the TMB moiety is located
above the mercury atom and approximately parallel to the
HgR, plane (interplanar angle 3.4°). As required by crystal
symmetry, in each molecular unit of [Hg(CgF4-0-NO,),-
(TMB)] the mercury atom forms part of an infinite, step-
like chain of alternating HgR, and TMB molecules (with
equidistant Hg---C(TMB) interactions, see below).

Figure 1. Molecular diagram of [Hg(CgF4-0-NO,),(TMB)] shown
with 50% thermal ellipsoids and hydrogen atoms as spheres of arbi-
trary size. Selected bond lengths [A] and angles [°]: Hg(1)-C(1)
2.084(2), Hg(1)-O(1) 2.769(2), Hg(1)-C(7) 3.152(3), Hg(1)-C(8)
3.298(3); C(1)-Hg(1)-C(1%) 180.0, O(1)-Hg(1)-O(1%) 180.0, C(7)-
Hg(1)-C(7') 180.0. Symmetry operators: : —x, —y, —z; 1 —x, 1 — y,

—Z.

Figure 2. Molecular diagram of [Hg(C¢F4-m-NO,),(TMB)] shown
with 50% thermal ellipsoids and hydrogen atoms as spheres of arbi-
trary size. Selected bond lengths [A] and angles [°]: Hg(1)-C(1)
2.071(3), Hg-C(7) 3.097(3), Hg(1)-C(8) 3.385(3), Hg(1)-C(9)
3.426(3); C(1)-Hg(1)-C(1}) 180.0, C(7)-Hg(1)-C(7) 180.0. Sym-
metry operators: 1 —x, —y, —z; 't —x, 1 — y, —z.

In the structure of [Hg(C¢F4-m-NO,),(TMB)] (Figure 2)
the planar Hg(CgF4-m-NO,), molecule has the m-NO,
groups in a transoid orientation and the TMB moiety lo-
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cated above the mercury atom (interplanar angle 2.8°).
There are no intramolecular Hg—O interactions with the m-
NO, groups which are twisted out of the Cy plane {torsion
angle 133.5(4)°, cf. 157.4(3)° for [Hg(CgF4-0-NO,),-
(TMB)]}. The Hg—C(CgF4-m-NO,) distances are virtually
identical with those of the 0-NO, complex above. However,
the planar Hg(CgF4-m-NO,), unit contrasts that of the un-
complexed mercurial, which has a twisted (interplanar an-
gle 87.3°) configuration.[!¢

For the structures of both TMB complexes, the closest
Hg--C distances are within, or below, the range observed
in [{Hg(0-C4F.)}3(CsHg)], 3.25-3.55 A.¥ For the 0-NO,
complex, these distances define an 1? interaction (Figure 1),
but the Hg---C distances are not symmetrical with that to
the C(Me) being ca. 0.15 A longer, possibly due to the steric
bulk of the attached Me group (see below). In contrast, the
TMB molecule in the m-NO, complex (Figure 2) shows one
close contact to the C(H) carbon atom and two more dis-
tant contacts to the neighbouring C(Me) carbon atoms (A
~ 0.3 A) suggesting an n' (or 1°) attachment (the longer
distances are still within the bonding range of {[Hg(o-
CeF4)]3(CsHpg)}; see above). The next nearest Hg:+-C dis-
tances are >> 3.5 A for both complexes. The orientation
of the arene ring in the [Hg(CsF4-0-NO,),(TMB)] complex,
as defined by the torsion angle between the HC-CH axis
of the TMB and the Hg—C(R) bond (15.4°), is such that the
n2-C—C--Hg interaction is approximately perpendicular to
the C-Hg—C bonds, whereas for [Hg(CgF4-m-NO,),(TMB)]
the corresponding angle is 5.7°, consistent with an 7',
rather than an 12, attachment of the TMB molecule.

The other TMB complexes prepared in this study,
[Hg(CsF4-0-H)>,(TMB)] and [Hg(C¢Fs)»(TMB)], show
closely related structures (see Supporting Information for
full structural details) to those of the [Hg(CeF4-0-NO,),-
(TMB)] complex above. The geometry of the Hg(CgF4-0-
H), unit in the TMB complex is almost identical with that
of the uncomplexed mercurial,®® whereas the similarly
planar Hg(C4Fs), molecule in the corresponding TMB
complex contrasts the twist angle of ca. 60° between the
fluoroaryl rings of uncomplexed Hg(C4Fs),.2 The
Hg---C(TMB) distances for [Hg(CgF4-0-H),(TMB)] and
[Hg(C4F5),(TMB)], are listed in Table 1 and indicate an n?
attachment of the TMB to the mercury atom, similar to the
orientation observed for the 0-NO, derivative (above). The
PMB complex [Hg(C¢F4-m-NO,),(PMB)] (see Supporting
Information for full structural details) forms an analogous
structure to that of the m-NO, TMB complex above (with
the PMB 50:50 disordered with respect to the position of
the CH), but with marginally longer Hg--C distances
(Table 1). The structure of the 1:1 PhMe complex,
[Hg(CsFs)>(PhMe)] (Figure 3), is closely related to those of
the other 1:1 complexes above. In the current structure, the
toluene molecule is disordered and the two components re-
lated by an inversion centre. The Hg---C distances are of the
same order of magnitude to those above and define an n?
interaction to the mercury atom (Figure 3) [the second com-
ponent of the disordered PhMe unit has only one shorter
Hg-C distance of 3.18(2) A to C(11)].

Eur. J. Inorg. Chem. 2008, 4770-4780
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Table 1. Selected Hg-+~C distances (< 3.6 A) in (1:1) [HgR,(arene)]
complexes. The atom labelling scheme for the C atoms follows that
of [Hg(C4F4-0-NO,)(TMB)] above.

R Arene  Hg(1)-C(7) Hg(1)-C(8) Hg(1)-C(9)
a CgFs-0-NO, TMB 3.152(3) 3.298(3)

b C¢F4-m-NO, TMB 3.097(3) 3.385(3) 3.426(3)
¢ C4Fs TMB 3.154(5) 3.268(5)

d CfFy0o-H  TMB 3.188(5) 3.280(4)

e C¢Fy-m-NO, PMB 3.266(4) 3.544(4) 3.550(4)
f  C4Fs PhMe  3.26(2) 3.319(9)

[a] In the second component of the PhMe disorder, there is an n'-
C-+Hg interaction to C(11) with a distance of 3.18(2) A.

c(8) c(7)
1

Figure 3. Molecular diagram of [Hg(C¢Fs),(PhMe)], shown with
50% thermal ellipsoids and hydrogen atoms as spheres of arbitrary
size. Only one component of the disordered PhMe molecule is
shown. Selected bond lengths [A] and angles [°]: Hg(1)-C(1)
2.069(3), Hg(1)--C(7) 3.26(2), Hg(1)--C(8) 3.319(9); C(1)-Hg(1)-
C(1%) 180.0. Symmetry operators: ' —x, —y, —z.

In the [HgR,(arene)] complexes above, individual mole-
cules are assembled into infinite stacks by repetition of the
Hg-arene interactions as required by crystallographic sym-
metry [inversion centres located at Hg(1) and the centroid
of the arene in each structure] and translation along the a
(structures ¢ and d, Table 1) or b (structures a, b and f,
Table 1) axis directions (e.g. [Hg(CsF5)>,(TMB)] Figure 4).
Each mercury atom is coordinated to two TMB molecules,
one above and one below the HgR, plane, and each TMB
molecule is bound to two mercury atoms. These interac-
tions result in an infinite, step-like chain of alternating
HgR, and TMB molecules. Due to crystallographic sym-
metry, the Hg:--C distances are identical to those for the
individual complexes and define equivalent coordination
modes [except for the case of the PhMe complex (structure
f) which, for each of the two disordered PhMe positions,
has two contacts to one Hg atom, and one shorter Hg-+-C
contact to the neighbouring Hg atom].

The columns of [HgR,(TMB)], also pack into 2D sheets.
For all but the m-NO, complex, the protruding fluoroarene
rings of each individual stack interleave with the neighbour-
ing stacks on either side, offset by one layer (Figure 5). The
overall packing manifests as a brick wall motif which shows
significant alignment of pairs of fluoroarene rings from
neighbouring stacks. The interplanar separation is approxi-
mately 3.35 A in all the structures, but the degree of overlap
of the fluoroarene rings for the 0-NO,-TMB complex is re-
duced as compared with the C4Fs-TMB and C¢Fs-PhMe

Eur. J. Inorg. Chem. 2008, 4770-4780
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Figure 4. Ball-and-stick representation of [Hg(CgF5)>,(TMB)] show-
ing the assembly of molecular HgR,(arene) units into a stepped
vertical stack.

complexes (Figure 6). Within each layer of the
[HgR,(TMB)] (R = C4F4-0-NO,, C¢F5) packing, successive
coplanar TMB and fluoroarene rings are separated by C—
H--F distances of ca. 2.51 A (to the TMB CHj in the CgF,-
0-NO, complex or to the TMB CH in the C¢F5 complex)
which may constitute structural contacts (C-H--F ca.
150°). The significance of C—H---F-C interactions in crystal
engineering is debateable due to the poor acceptor proper-
ties of organofluorine moieties, and it has been proposed
that, at a minimum, such “interactions” should be limited
to those within the sum of the vander Waals radii
(2.55 A).I'81 Contact distances of ca. 2.40 A have been asso-
ciated with spectroscopically observable NMR coupling in

a)

b)

Figure 5. Individual stacks of [HgR,(arene)] and two-dimensional
packing of neighbouring chains showing a brick wall motif. (a)
[Hg(CsF4-0-NO,)>,(TMB)] and (b) [Hg(CeFs)(TMB)] {[Hg(CF4-
0-H),(TMB)] and [Hg(C¢Fs),(PhMe)] show analogous packing}.
Atoms are represented as van der Waals spheres (HgR, dark; arene
light).

Figure 6. The major off fluoroarene—fluoroarene stacking in (a)
[Hg(CeF4-0-NO,)(TMB)],  (b)  [Hg(CeFs)2(TMB)] and  (c)
[Hg(CgFs)>(PhMe)] as viewed perpendicular to the C¢F5 plane.
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solution and in the solid state,['”! but we were unable to
obtain satisfactory '°F MAS NMR spectra. Intriguingly, in
the packing of the m-NO, derivative, [Hg(CcF 4-m-NO,),-
(TMB)], there are analogous C—H-+O contacts (ca. 2.52 A)
between the nitro groups and the TMB C-H bonds. As a
result of the out-of-plane twisting of the nitro groups, this
complex exhibits a significantly different two-dimensional
packing with a herringbone motif (Figure 7) rather than
planar layers as observed for the 0-NO, and C¢Fs struc-
tures. This packing also lacks the inter-stack off fluoro-
arene—fluoroarene arrangement of the other TMB com-
plexes.

Figure 7. Two-dimensional packing of [Hg(C¢F4-m-NO,),(TMB)]
showing a herringbone alignment of neighbouring chains. Atoms
are represented by van der Waals spheres (HgR, dark; arene light).

Synthesis of (Arene)mercury (2:1) Complexes [HgR,(arene),]

Contrary to the isolation of 1:1 (arene)mercury com-
plexes above, and 1:1 arene complexes with [{Hg(o-
CeF4)}3] 14 erystallisation of [Hg(CgF4-0-NO,),] from tol-
uene resulted in the isolation of the 1:2 complex, [Hg(C¢F,-
0-NO,),(PhMe),]. The product was unstable with respect to
loss of toluene preventing characterisation other than by X-
ray crystallography. The composition was particularly sur-
prising, given the formation of [Hg(C4F5),(PhMe)] (above)
under similar conditions. During the preparation of
[Hg(CgF4-0-NO,),(TMB)], no evidence of a 1:2 stoichiome-
try was detected, despite the use of excess TMB in the reac-
tion mixtures. However, stable 1:2 complexes [HgR,-
(arene),] [R = CgF4-0-NO, and C¢Fs; arene = 1,2,4-tri-
methoxybenzene (TMO)] were prepared from the respective
mercurials and an excess of the arene in CH,Cl,/hexane
(Scheme 2). The TMO complexes have been fully character-
ised and gave satisfactory elemental analyses. Significantly,
the TMO complexes have lower melting points than the
corresponding 1:1 TMB complexes. Only minor changes in
the IR absorptions are observed for the TMO component
with the v(C-O) frequency shifted ca. 10 cm™' to lower en-
ergies, whereas the oop y(C-H) frequency is shifted ca.
5cm ! to higher energies. The 3C CPMAS NMR spectrum
of [Hg(CsF5),(TMO),] showed five resonances for the six
aromatic carbon atoms and a single OMe resonance, each
within 1-2 ppm of the chemical shift observed in the solu-
tion-state (CDCl;) spectrum of pure TMO.

The structure of [Hg(CgF4-0-NO,),(PhMe),] (Figure 8)
shows similarities with the basic core of the 1:1 complexes.
The HgR, unit is essentially the same as for the 0-NO,
TMB complex, with comparable intramolecular Hg-O
bonds and slight twisting of the NO, group out of the Cg
plane {dihedral angle 28.4(7)°, cf. 23.4(2)° for [Hg(C¢F4-0-
4774
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2 arene

HgR, —— > [HgR(arene)s]

ON_F R @Meo OMe
rR= ) @F arene = X

FF F F OMe
PhMe  TMO

Scheme 2. Synthesis of 2:1 (arene)mercury complexes [HgR,-
(arene),] from excess arene in CH,Cl,/hexane (2:1) (except for arene
= PhMe: no solvent).

NO,),(TMB)]}. The Hg atom in [Hg(CgF4-0-NO,),-
(PhMe),] is coordinated to two PhMe molecules by n? in-
teractions with the para carbon atoms and a meta carbon
atom with Hg---C distances similar to those of the TMB
complex above. However, the difference between the two
unique Hg—C distances is somewhat larger (ca. 0.19 A) than
for the TMB complex, even though both carbon atoms are
unsubstituted (cf. the TMB complex). Despite the differing
stoichiometry of this complex, compared with the 1:1 (ar-
ene)mercury complexes, the structural data show a virtually
identical mercury environment due to the vertical stacking
of the individual [HgR,(arene)] molecules in the 1:1 sys-
tems.

Figure 8. Molecular diagram of [Hg(CsF4-0-NO,),(PhMe),] shown
with 50% thermal ellipsoids. Selected bond lengths [A] and angles
[°]: Hg(1)-C(1) 2.076(7), Hg(1)-O(1) 2.873(6), Hg(1)-C(7) 3.136(8),
Hg(1)-C(8) 3.327(8); C(1)-Hg(1)-C(1}) 180.0, O(1)-Hg(1)-O(1%)
180.0. Symmetry operators: : 1 —x, 1 —y, 1 — z.

The TMO complexes [HgR,(TMO),] (R = C¢F4-0-NO,,
C¢Fs) have similar overall configurations. The 0-NO, com-
plex [Hg(C¢F4-0-NO,),(TMO),] (Figure 9) shows an HgR,
unit, virtually identical to that observed in the TMB com-
plex above, with intramolecular Hg—O coordination, and
comparable Hg-C and Hg-O distances to those of the
other Hg(C4F4-0-NO»), complexes. The two TMO mole-
cules are located almost directly above and below the fluo-
roarene rings and are approximately parallel (dihedral angle
5.1°). The closest Hg-+*O(TMO) separation of 3.203(3) A is
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within the sum of the vander Waals radii of oxygen
(1.54 A)' and mercury (1.73-2.2 A).['1a-11dl Comparable
Hg:--O distances are observed in the oxygen donor com-
plexes [{Hg(o-C¢Fy)}5(L)] (ca. 2.85-3.25A)2% and
[Hg(C4F4-p-OH)»(H,0)] [3.127(8) AL’® whereas longer
intermolecular Hg-++O contacts are reported in [Hg(CgF4-p-
OMe),] (3.313 A).° The structure of [Hg(C¢Fs)>(TMO),]
is isotypic (see Supporting Information), with an HgR,
moiety sandwiched between two TMO molecules. The
shorter Hg--O(TMO) distance of 3.103(2) A plausibly re-
flects both the lower steric bulk and lower mercury coordi-
nation number (4) in the absence of the 0-NO, substituent.
A notable feature of the two TMO complexes is the small
step in the HgR, molecule. Thus, the two (inversion-related)
fluoroarene rings are parallel, but not co-planar, with an
interplanar separation of 0.38 A (C¢F4-0-NO, complex) or
0.56 A (C4Fs complex). In comparison, the two C¢F, rings
in [gg(C6F4-o-NOz)2(PhMe)2] are coplanar to within
0.01 A.

Figure 9. Molecular diagram of [Hg(CgF4-0-NO»),(TMO),] shown
with 50% thermal ellipsoids. Selected bond lengths [A] and angles
[°]: Hg(1)-C(1) 2.086(4), Hg(1)-O(1) 2.790(3), Hg(1)-O(3) 3.203(3);
C(1)-Hg(1)-C(1%) 180.0, O(1)-Hg(1)-O(1') 180.0. Symmetry opera-
tors: 1 —x, 1 -y, —z.

The packing of the 2:1 (arene)mercury complexes con-
sists of infinite stacks comprising successive layers of HgR,
and two coplanar PhMe or TMO molecules (Figure 10). In
[Hg(CeF4-0-NO,),(PhMe),], these stacks are arranged in a
linear fashion (analogous to the brick wall motif of the 1:1
TMB complex; see above), but there is no interstack fluo-
roarene—fluoroarene overlap. The spatial arrangement of
the stacks in the TMO complexes is more random reflecting
the lack of interstack interactions in the 1:2 systems. How-
ever, within each stack there is significant overlap of the
fluoroarene and arene (TMO) rings (Figure 11). The in-
terplanar separation is approximately 3.3 A for both com-
plexes, and these represent supramolecular fluoroarene-
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arene interactions. In the TMO complexes, the pairs of
TMO molecules are arranged such that the ortho-OMe
groups are facing each other. In this position there are com-
plementary weak C—H-+O contacts (2.42 A, C4F4-0-NO,;
2.51 A, C4Fs) between one of the ether oxygen atoms and
the methyl group of the methoxy substituent from the op-
posing TMO molecule.

Reeies
Iperier

yeniesmenies

Figure 10. Two-dimensional packing of (a) [Hg(CgF4-0-NO>),-
(PhMe)o], (b) [Hg(CeFa-0-NO2)(TMO),] and (c) [Hg(CFs)a-
(TMO),], showing the layered planar alignment of arenes and mer-
curials. Atoms are represented as van der Waals spheres (HgR,
dark, arene light).

Figure 11. Degree of overlap of the fluoroarene and arene (PhMe
or TMO) ring planes within successive HgR,(arene), layers, as
viewed perpendicular to the fluoroarene plane. (a) [Hg(CgF4-o0-
NO,)2(PhMe),]; (b) [Hg(CFa-0-NO2)2(TMO),]; (¢) [Hg(CsFs)a-
(TMO),].

Calculated Structures of [Hg(C¢F4-0-NO,),(TMB),] and
[Hg(CsF4-m-NO,),(TMB),]

We optimized the structures of the 1:2 [Hg(C¢F4-0-NO»),-
(TMB),] and [Hg(C¢F 4-m-NO,),(TMB),] complexes as rep-
resentative of the mercury environment in both the 1:1 and
1:2 systems. Having two TMB molecules present in the
complex allowed us to use C; symmetry and thus, a planar
configuration of the aryl rings was kept during the optimi-
zation. In the case of the 1:2 [Hg(CeF4-0-NO»),(TMB),]
complex two configurations separated by only 1 kJmol!
were found (Figure 12). These configurations possess dif-
ferent types of mercury—TMB interactions, with the n'-C—
Hg arrangement being energetically marginally preferable
to the n?-C-C-Hg arrangement. In contrast, for the 1:2
[Hg(CgF4-m-NO,),(TMB),] complex, only one configura-
tion with the n'-type interaction was found (Figure 13). The
carbon atom on the TMB molecule has a shorter (ca. 0.1 A)
contact with the mercury atom compared with that in the
1:2 [Hg(CcF 4-0-NO»)>,(TMB),] complex. Attempts to rotate
the TMB ring to achieve an n? arrangement only resulted
4775
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in the n! mercury-"TMB coordination shown in Figure 13.
The theoretical findings are in good qualitative agreement
with the crystal structures for both [Hg(CgF4-0-NO,),-
(TMB)] and [Hg(CgF4-m-NO,),(TMB)]. In both the calcu-
lated [Hg(CgF4-0-NO,),(TMB),] structures, the nitro
groups are coordinated to the mercury atom with the Hg—
O (2.774, 2.778 A) distances close to those observed (see
above). There is no analogous Hg-O bonding in the calcu-
lated [Hg(CygF4-m-NO,),(TMB),] structure, and the differ-
ence in the respective torsion angles for the out-of-plane
twisting of the nitro groups between the 0-NO, and m-NO,
derivatives (158/160, 129°) is consistent with the crystal
structure results (see above). However, the calculated Hg-C
(2.155, 2.154, 2.132 A) distances (for both complexes) are
marginally longer than the observed values.

Figure 12. Optimized structures of the 1:2 [Hg(CgF4-0-NO>),-
(TMB),] complexes: (a) with an n'/n? interaction between TMB
and the Hg atom, calculated Hg—C 3.825, 3.537, 3.913 A; (b) with
an 1? interaction between TMB and the Hg atom, calculated Hg-
C 3.524, 3.767 A. The bottom structures are shown as a view from
above.

Figure 13. Optimized structure of the 1:2 [Hg(C4F4-m-NO,),-
(TMB),] complexes with an n'/n? attachment between TMB and
the Hg atom; calcd. Hg—C 3.716, 3.467, 3.880 A.

The calculated n'-TMB binding to the mercury atom in
[Hg(CgF4-m-NO,),(TMB),] agrees well with the observed
n! or n? coordination in [Hg(C¢F4-m-NO,),(TMB)], in
which there is a shorter (ca. 0.3 A) contact to the middle
carbon atom. This distance is also shorter (ca. 0.05-0.10 A)
than the n2-TMB interaction observed in [Hg(C¢F4-0-NO>),-
4776
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(TMB)], as predicted in the calculated [Hg(C¢F4-0-NO»),-
(n2-TMB),] structure. However, the Hg--»C(TMB) distances
derived from the theoretical structures are ca. 0.4 A longer
than the experimental values and are at, or beyond, the
lower limit of the sum of the van der Waals radii (3.4—
3.9 A).l11a-11d1 Ty comparison, the calculated structure of
[Hg(AICly),(PhMe),] has an Hg—C distance significantly
shorter (e.g. 2.382A), and only marginally longer (ca.
0.06 A) than the experimentally observed values.['3®! Simi-
larly, calculated data for HgCl,(C¢Hg), (crystals not yet iso-
lated) has Hg—C distances of 2.813 A.['3%] Usually, the inter-
molecular distances are larger in gas-phase structures as the
geometry optimizations do not take into account the pack-
ing mechanism. Further, the TMB molecules in the calcu-
lated structures are tilted toward the mercury atom (TMB/
HgR, interplanar angles 15-18°), cf. the parallel arrange-
ment observed (interplanar angle 3-4° see above). Thus, the
compression of the mercury—arene contacts to well below the
sum of the van der Waals radii is likely to be heavily influ-
enced by the supramolecular interactions present in the crys-
tal packing (see Supporting Information for a discussion of
calculated interaction energies).

Conclusions

Methyl-substituted arenes such as PhMe, TMB or PMB
readily form 1:1 [HgR,(arene)] complexes with a variety of
bis(polyfluorophenyl)mercurials. In one case, a unique 1:2
[HgR,(arene),] complex was observed, and other examples
of this class could also be prepared by using the methoxy-
substituted arene, TMO. In all complexes, structural char-
acterisation showed the presence of Hg:-C(arene) or
Hg--O(TMO) distances which were just within the
van der Waals limits, suggesting only very weak mercury—
arene interactions. Furthermore, variation of the ortho sub-
stituent on the polyfluoroaryl rings of the mercurials (e.g.
NO,, F, H), had little influence upon the respective Hg--C
distances. This occurs despite the higher coordination
number in the 0-NO, systems in which there is a strong
interaction of one oxygen atom of each nitro group to the
mercury atom. It therefore appears that enhanced acceptor
properties, owing to the electron-withdrawing effect of the
0-NO, group, cancels out expected bond lengthening owing
to the increase in coordination number. In contrast, the m-
NO,/TMB complex had no Hg-O coordination, but notice-
ably had the shortest Hg:*C(arene) distance along with a
different binding mode. The similarity of the 0o-NO,/TMB
and C¢Fs/TMB systems and the difference of these from
the m-NO,/TMB analogue clearly indicated that steric fac-
tors are structurally not determining and this effect is more
likely attributable to supramolecular considerations (see be-
low). In addition, the inductive electron-withdrawing effect
of the m-NO, substituent may contribute to the short
Hg+-C interaction observed. Within the crystal lattices, the
individual [HgR,(arene)] moieties form canted infinite
stacks, with approximately parallel fluoroarene and arene
rings, of the form ---HgR,:arene:HgR,:arene--, and the
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packing of neighbouring stacks exhibit supramolecular as-
sociations including fluoroarene—fluoroarene overlap and
possible weak C—H-+X contacts. Apart from subtle differ-
ences, the packing of the [HgR-(arene)] molecules was
largely independent of the R or arene moieties. {The report-
ed*! unit-cell parameters for [Hg(C¢Fs),(naphthalene)]
indicate that it is isotypic with [Hg(CgFs),(PhMe)].} The
exception was for the CgF4-m-NO, derivatives in which
weak C-H--O interactions affected the packing motif. With
the higher relative arene content in [HgR(arene),] species,
these associate into stacks of the form --HgR,:
2(arene):HgR,:2(arene)---, and these do not show the in-
terstack interactions of the 1:1 complexes. However, within
each stack there is significant overlap of the near parallel
fluoroarene and arene rings which are sufficiently close to
be considered as a supramolecular association. Thus, there
is evidence that supramolecular interactions are an impor-
tant feature of these (arene)mercury complexes. In contrast,
HgPh, did not interact with either C¢F4-p-H, or CgFsC¢Fs
under comparable conditions. These systems have the po-
tential for fluoroarene-arene interactions, but, the weaker
Lewis acidity of HgPh, (although adducts with bidentate
N-donor ligands have been isolated®') and the poorer do-
nor capacity of the polyfluoroarene is expected to inhibit
Hg-C interactions.

Experimental Section

General: All solvents were reagent grade and were used as received.
The arenes, TMB, PMB, and TMO were obtained from Aldrich
and used without further purification. The diorganomercurials,
Hg(C4F4-0-NO,),, Hg(CeF4-m-NO,),, Hg(CeFs), and Hg(CgF4-o0-
H), were prepared according to literature methods.>!! Melting
points were determined with an Electrothermal Melting Point ap-
paratus. IR spectra were obtained as Nujol mulls between NaCl
plates with a Perkin—Elmer 1600 FTIR instrument. TGA experi-
ments were performed with a Perkin—Elmer Pyris 1 analyser, sam-
ples being heated from 30 to 300 °C at 5 °C/min under nitrogen.
Solid-sate '*C CPMAS NMR spectra were obtained with a Bruker
AM300 spectrometer fitted with a Bruker 4 mm solid-state probe
operating at 75.5 MHz; a contact time of 1000 ps with a 3 ms pulse
and recycle delay of 1s was used; MAS spinning speed of 8 kHz
eliminated spinning side bands. Chemical shifts were referenced to
an external glycine sample. Microanalyses were performed by the
Campbell Microanalytical Laboratory, Otago, New Zealand.

[Hg(C¢F4-0-NO,),(TMB)]: A solution of TMB (0.05 g, 0.4 mmol)
in hexane (5mL) was added to a solution of Hg(CgF4-0-NO,),
(0.11 g, 0.20 mmol) in CH,Cl, (10 mL). The mixture was filtered
and allowed to concentrate slowly to 1-2 mL yielding pale yellow
crystals which were collected by filtration, washed with cold hexane
(3% 1mL) and dried in air. Yield: 0.10 g (69%). M.p. 178-181 °C.
IR (Nujol): ¥ = 1611 (w), 1541 (s), 1499 (s), 1455 (vs), 1336 (s),
1317 (m), 1290 (m), 1114 (m), 1048 (s), 1024 (w), 920 (w), 878 (m),
816 (m), 779 (m), 762 (m) cm!. Cp,H,FgHgN,O, (722.94): calced.
C 36.55, H 1.95, N 3.88; found C 36.34, H 1.90, N 3.95.

[Hg(CgF 4-m-NO,),.(TMB)]: A solution of TMB (0.08 g, 0.6 mmol)
in hexane (5 mL) was added to a solution of Hg(Cg¢F4-m-NO>),
(0.22 g, 0.40 mmol) in CH,Cl, (10 mL). The mixture was filtered
and allowed to concentrate slowly to 2-3 mL yielding pale yellow
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crystals which were collected by filtration, washed with cold hexane
(2mL) and dried in air. Yield: 0.21 g (73%). M.p. 195-198 °C. IR
(Nujol): ¥ = 1630 (w), 1610 (w), 1553 (s), 1486 (s), 1363 (vs), 1348
(s), 1248 (m), 1082 (s), 1027 (w), 941 (s), 890 (m), 838 (m), 782 (m),
748 (m), 704 (m), 684 (m) cm!. 13C CPMAS NMR: § = 137.8
(CMe), 134.9 (CH), 20.0 (Me) ppm; signals for the carbon atoms
from the C¢F4-m-NO, group were very weak and are not reported.
CyH 4, FgHgN,O, (722.94): caled. C 36.55, H 1.95, N 3.88; found
C 36.59, H 1.96, N 3.80.

[Hg(CgF5),.(TMB)]: A solution of TMB (0.08 g, 0.6 mmol) in hex-
ane (SmL) was added to a solution of Hg(CgFs), (0.21 g,
0.40 mmol) in CH,Cl, (10 mL). The mixture was filtered and al-
lowed to concentrate slowly to 2-3 mL yielding colourless crystals
which were collected by filtration, washed with hexane (2 mL) and
dried in air. Yield: 0.19 g (71%). M.p. 169-172 °C. IR (Nujol): ¥ =
1636 (m), 1508 (s), 1272 (m), 1134 (w), 1076 (s), 1066 (s), 1028 (w),
1008 (w), 966 (vs), 882 (m), 806 (m) cm™!. 3C CPMAS NMR: § =
136.7 (CMe), 134.0 (CH), 20.0 (Me) ppm. Signals for the carbon
atoms from the CgF5 group were very weak and are not reported.
CH 4FoHg (668.93): caled. C 39.50, H 2.11; found C 39.54, H
2.24.

[Hg(CgF4-0-H),.(TMB)]: A solution of TMB (0.08 g, 0.6 mmol) in
hexane (5 mL) was added to a solution of Hg(C¢F4-0-H), (0.20 g,
0.40 mmol) in CH,Cl, (10 mL). The mixture was filtered and al-
lowed to concentrated slowly to 1-2 mL yielding colourless crystals
which were collected by filtration, washed with cold hexane
(2X 1 mL) and dried in air. Yield: 0.18 g (70%). M.p. 136-138 °C.
IR (Nujol): ¥ = 1621 (m), 1594 (w), 1513 (vs), 1343 (w), 1312 (vs),
1348 (s), 1282 (w), 1247 (w), 1205 (m), 1081 (vs), 994 (vs), 983 (s),
896 (w), 880 (m), 864 (m), 808 (m), 702 (m) cm'. C,,H,cFsHg
(632.95): caled. C 41.75, H 2.55; found C 41.74, H 2.53.

[Hg(Ce¢F 4-m-NO,),(PMB)]: A solution of PMB (0.09 g, 0.6 mmol)
in CH,Cl, (5 mL) was added to a solution of Hg(C¢F4-m-NO,),
(0.22 g, 0.40 mmol) of CH,Cl, (10 mL). The mixture was filtered
and allowed to concentrate slowly to dryness yielding pale yellow
crystals which were washed with cold hexane (2 X2 mL) and dried
in air. Yield: 0.15 g (50%). M.p. 139-141 °C. IR (Nujol): ¥ = 1630
(m), 1608 (m), 1550 (s), 1486 (s), 1363 (s), 1349 (s), 1249 (m), 1084
(s), 940 (s), 886 (m), 838 (m), 781 (m), 748 (m), 703 (m), 685 (m)
cm !, Cyp3H ¢FsHgN,0, (736.97): caled. C 37.48, H 2.19, N 3.80;
found C 37.44, H 2.26, N 3.77.

[Hg(CeF5)(PhMe)]. (a): The title complex was initially obtained by
concentration of a filtered reaction mixture from a failed redox
transmetallation/ligand exchange (containing Hg(CgFs),, ytter-
bium metal and 3,5-iPr,pzH??)) in toluene which gave colourless
crystals characterised by X-ray crystallography. The remaining
product was not analysed further. (b): A solution of Hg(C4F5s),
(0.21 g, 0.40 mmol) in PhMe (5 mL) was allowed to concentrate
slowly to 0.5 mL yielding colourless crystals identified as the title
complex by X-ray crystallography. The crystals rapidly degraded
once removed from the mother liquor. The remaining product, the
majority of which had crystallised as two large blocks, was removed
from the toluene solution and dried briefly in air. Yield 0.14 g
(58%). IR (Nujol): ¥ = 1637 (m), 1508 (s), 1278 (m), 1070 (s), 1066
(s), 1019 (w), 964 (vs), 807 (m), 728 (m), 694 (w) cm!. CoHgF,oHg
(626.84): caled. C 36.41, H 1.29; found C 27.31, H 0.15 [calcd. for
C,FoHg (534.7): C 26.96, H 0.00].

[Hg(C¢F4-0-NO,),(PhMe),]: A solution of Hg(CgF4-0-NO,), in
PhMe was heated to reflux, then cooled to room temperature and
allowed to concentrate slowly. Colourless crystals were obtained
which were analysed by X-ray crystallography. Once removed from
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the mother liquor, the crystals rapidly degraded and were not ana-
lysed further.

[Hg(CgF 4-0-NO3),(TMO),]: A solution of TMO (0.08 g, 0.5 mmol)
in of hexane (2 mL) was added to a solution of Hg(C¢F4-0-NO»),
(0.11 g, 0.20 mmol) in of CH,Cl, (5 mL). The mixture was filtered
and allowed to concentrate slowly to ca. 0.5 mL yielding yellow-
orange crystals which were collected by filtration, washed with cold
hexane (3 X 1 mL) and dried in air. Yield: 0.14 g (75%). M.p. 122—
124 °C. IR (Nujol): ¥ = 1611 (w), 1597 (w), 1542 (s), 1509 (s), 1494
(s), 1455 (vs), 1330 (m), 1281 (m), 1228 (m), 1208 (m), 1182 (w),
1158 (m), 1137 (m), 1108 (w), 1049 (m), 1020 (m), 920 (w), 838
(m), 816 (w), 800 (m), 773 (m), 762 (m) cm!. C3yH,4FsHgN,O,
(926.10): caled. C 38.87, H 2.61, N 3.02; found C 39.41, H 2.71, N
3.00.

[Hg(C¢F5)(TMO),]: A solution of TMO (0.16 g, 1.0 mmol) in hex-
ane (2mL) was added to a solution of Hg(Cg¢Fs), (0.21 g,
0.40 mmol) in of CH,Cl, (5 mL). The mixture was filtered and al-
lowed to concentrate slowly to ca. 0.5 mL yielding colourless crys-
tals which were collected by filtration, washed with cold hexane
(3X 1 mL) and dried in air. Yield: 0.26 g (74%). M.p. 118-120 °C.
IR (Nujol): v = 1610 (w), 1599 (w), 1511 (s), 1367 (s), 1281 (m),
1260 (w), 1231 (m), 1208 (m), 1183 (w), 1158 (m), 1138 (m), 1064
(m), 1050 (m), 1023 (m), 961 (s), 918 (w), 841 (m), 805 (w), 791
(m), 763 (w), 709 (w) cm™!. 3C CPMAS NMR: 6§ = 156.4
[C(OMe)], 150.4 [C(OMe)], 144.6 [C(OMe)], 111.2 (CH), 101.6
(CH), 56.8 (OMe) ppm. Signals for the carbon atoms from the
C¢F5 group were very weak and are not reported. C3oH,4F;0HgOq
(871.08): calcd. C 41.37, H 2.78; found C 41.52, H 2.97.

Theoretical Procedures: The optimizations were performed at
B3LYP/6-31+G(d) the level by using the GAUSSIAN 03 pack-
age.[”’] In order to describe the core electrons of Hg we employed
the Stuttgart/Dresden effective core potential (ECP) with a Dirac-
Fock relativistic correction, abbreviated MDE, as implemented in
GAUSSIAN 03. The number of electrons included in the core was
60. For the valence electrons on Hg we used a double-{ basis set
optimized for the chosen ECP.

X-ray Structure Determinations: Single crystals suitable for X-ray
analysis were covered in viscous oil and mounted on a glass fibre.
Data (20,,.« = 55°) were collected at 123(1) K by using a Nonius
KAPPA or Bruker X8 Apex CCD system and Mo-K,, (4 0.71073 A)
radiation. After integration and scaling, data sets were merged (R,
as quoted) and the structures were solved by using conventional
methods and refined by full-matrix least squares using the SHELX-
97 software,*¥ in conjunction with the X-Seed interface.>**! Non-
hydrogen atoms were refined with anisotropic thermal parameters,
and hydrogen atoms were placed in calculated positions. Data were
corrected for absorption by using SORTAVE>*] or SADABS.[>*]
CCDC-691185, -691186, -691187, -691188, -691189, -691190,
-691191, -691192, -691193 contain the supplementary crystallo-
graphic data for this paper. These data can be obtained free of
charge from The Cambridge Crystallographic Data Centre via
www.CCDC.cam.ac.uk/data_request/cif.

Crystal and Refinement Data

[Hg(CF4-0-NO,),(TMB)]: C,,H,FgHgN,O, (722.94). Mono-
clinic, P2,/n. a = 10.1573(4), b = 6.9776(3), ¢ = 15.8011(7) A, g =
103.525(1)°. ¥ = 1088.82(8) A3. Z = 2. Deyeq. = 2.205 gem ™. =
717 mm™, N, = 7587, N = 2493 (R, = 0.022). R, = 0.016
(I > 2cl), wR, = 0.038 (all data).

[Hg(CeF-m-NO,),(TMB)|: CoH ,FsHgN,O, (722.94). Mono-
clinic, P2,/n. a = 10.6875(2), b = 6.8261(2), ¢ = 15.8748(3) A, f =
106.504(1)°. ¥ = 1110.41(4) A3. Z = 2. Do, = 2.162 gem 3.yt =
4778
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7.03mm’, N, = 12584, N = 2526 (R, = 0.030). R, = 0.024
(I > 2c1), wR, = 0.048 (all data).

[Hg(CeFs5)(TMB)]: CH 4FgHg (668.92). Monoclinic, P2,/n. a =
6.9203(1), b = 10.0756(2), ¢ = 14.8125(3) A, # = 100.105(2)°. V =
1016.80(3) A3. Z = 2. Degrea. = 2.185gem 3. ¢ = 7.67mm !, N, =
10835, N = 2272 (Riy; = 0.060). R, = 0.034 (I > 2051), wR> = 0.099
(all data).

[Hg(CeF 4-0-H),(TMB)]: C»,H,cFgHg (632.94). Monoclinic, P2,/n.
a = 6.9802(1), b = 10.1317(2), ¢ = 14.4297(3) A, p = 101.011(1)°.
V' =1001.70(3) A3. Z = 2. Deyeq. = 2.098 gem 3. 1 = 7.76 mm !,
Ny = 9927, N = 2295 (R, = 0.046). R, = 0.023 (I>2c]), wR, =
0.059 (all data).

[Hg(CF4-m-NO,),(PMB)]: C,3H (FgHgN,O, (736.97). Mono-
clinic, P2,/n. a = 10.5936(5), b = 7.1147(4), ¢ = 16.2384(3) A, f =
108.246(2)°. V = 1162.4(1) A3. Z = 2. Doyeq. = 2.106 gem 3. u =
6.72mm™!, N, = 11792, N = 2661 (R, = 0.036). R, = 0.028
(I>2cl), wR, = 0.073 (all data). Note: the PMB molecule was
modeled as disordered over the inversion centre with the substitu-
ent at C(7) being 50% CHj; and 50% H; similarly, the NO, group
was modeled as disordered over two positions (with occupancy
fixed at 0.50 and restrained geometry), rotated by approximately
90° along the N-C bond; thermal ellipsoids for C(4), C(5), F(2),
and F(3) were elongated approximately perpendicular to the ring
plane which suggested that the entire C¢F4-m-NO, moiety was dis-
ordered, but this could not be adequately modeled; attempted re-
finements in lower symmetry space groups were less satisfactory
than the current solution.

[Hg(CeFs),(PhMe)|: CoHgF o Hg (626.84). Monoclinic, P2,/c. a =
9.5319(7), b = 6.8463(5), ¢ = 14.5789(12) A, § = 104.831(2)°. V =
919.70(12) A3. Z = 2. Deieq. = 2.264 gem 3. 4 = 847 mm !, N, =
10626, N = 2112 (R, = 0.024). R, = 0.019 (I > 261), wR, = 0.042
(all data).

[Hg(CeF4-0-NO,),(PhMe),]: Cy¢HsFsHgN,O, (773.00). Triclinic,
P(-1). a = 7.5864(1), b = 8.2200(2), ¢ = 11.5733(3) A, a = 84.279(1),
B = 74.206(1), y = 64.319(1)°. V = 625.73(2) A3. Z = 1. Deyea. =
2.051 gem™. x = 6.25mm™!, Ny = 9472, N = 2795 (R, = 0.038).
R, =0.043, (I > 2c1), wR, = 0.105 (all data).

[Hg(CeF4-0-NO,),(TMO),]: C;30H,,FsHgN,O,y (926.10. Mono-
clinic, P2,/c. a = 7.1329(4), b = 15.3765(8), ¢ = 14.0442(7) A, f =
92.415(1)°. ¥ = 1538.99(14) A3, Z = 2. Deyeq. = 1.996 gem 3. p1 =
5112mm™!, N, = 17253, N = 3532 (R, = 0.031). R, = 0.031,
(I > 2cl), wR, = 0.057 (all data).

[Hg(CeF5)2(TMO),): C30H4F0HgOg (871.08. Monoclinic, P2,/c. a
= 6.9447(2), b = 15.7351(4), ¢ = 13.5720(4) A, B = 96.475(1)°. V =
1473.63(7) A3. Z = 2. Deyieq. = 1.963 gem™. 1 = 5.330 mm™!, N, =
11834, N = 3358 (Riy = 0.022). R, = 0.026, (I > 20cl), wR, = 0.050
(all data).

Supporting Information (see also the footnote on the first page of
this article): Ellipsoid plots and structural details for [Hg(C4Fs),-
(TMB)], [Hg(CsFa-0-H)o(TMB)], [Hg(CeFa-m-NO,)>(PMB)] and
[Hg(CsF5)>,(TMO),] and a discussion of the calculated interaction
energies for (arene)mercury complexes.
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