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Abstract: Cryogenic X-ray diffraction, electron paramagnetic
resonance spectroscopy and correlated electronic structure cal-
culations are combined to shed light on the nature of η2−H,C
metal-alkane bond observed in the [((ArO)3tacn)UIII(Mecy-
C6)]·(Mecy-C6) adducts. It is shown that uranium-alkane
bonding is driven by dispersive interactions, which support the
fact that the axial alkane molecule is held in place through
guest-host effect rather than metal-alkane coordination.

The selective activation of carbon-hydrogen bonds is a
great challenge for synthetic chemists. While transition-
metal complexes are notably known for being able to
achieve such reaction,1–4 low-valent uranium compounds
have shown some capabilities too.5–10 In that process,
uranium-alkane adducts are expected to be key intermedi-
ates.11 However, very little is known about the electronic
structure of such adducts.

Herein, we present a combined experimental and theo-
retical study of the electronic structure in the electron-rich
[((ArO)3tacn)UIII(cy-C6)]·(cy-C6) adduct, which synthetic
route has been previously reported by Castro-Rodríquez et
al.11 Special attention is dedicated to elucidate the nature of
the η2 −H,C uranium-alkane bond previously evidenced in
the adduct from X-ray diffraction analysis.11 Insight into the
electronic structure is gained from cryogenic temperature
X-ray diffraction analysis and electronic paramagnetic res-
onance characterization, as well as electronic structure cal-
culations, using a combination of coupled cluster and multi-
reference perturbation theory. Moreover, the local energy
decomposition (LED) scheme is employed here for the first
time to rationalize chemical bonding in an actinide com-
pound.12,13

Cryogenic X-ray diffraction data (Supporting Informa-
tion, section S1 for more details) show the presence of
one methylcyclohexane molecule in the apical position po-
sition. Atomic positions and connectivities further suggest
an η2 − H,C interaction between the uranium center and
the methylcyclohexane molecule (Figure 1 and Support-
ing Information, section S2), with U-C, U-H1 and U-H2

distances of 3.821(4) Å, 3.22(4) Å and 3.53(3) Å, respec-
tively. The average U-Ntacn and U-OArO bond distances
are 2.669(2) Å, and 2.246(2) Å, respectively, while the ura-

nium atom lies 0.6544(3) Å below the plane formed by the
three OArO atoms. These distances and well as the charac-
teristics ̂O − U −O and ̂N − U −N bond angles are com-
parable to that reported by Castro-Rodriguez et al 11 (Table
1). Additionally, and similarly to Castro-Rodriguez et al, a
second methylcyclohexane molecule is also found in the unit
cell about 7 Å away from the uranium center. The present
unit cell is slightly smaller (i.e. 6149 Å3 vs. 6228 Å3)This is
attributed to the change in temperature between the two X-
ray diffraction measurements, going form 100 K for the data
by Castro-Rodriguez et al to 6 K herein. From the X-ray
diffraction data, it clearly appears that the alkane molecule
is hold close to the [((ArO)3tacn)UIII ] by molecular interac-
tions. Yet, it is not fully clear whether this is due to actual
coordination or guest-host effect. Indeed, the present U-C
and U-H distances are expected to be too long to lead to
covalent and/or ionic interaction, as the sum of the ionic
radii of uranium and carbon or hydrogen is smaller than the

Figure 1. Solid-state molecular structure of
[((ArO)3tacn)UIII(cy-C6)]·(cy-C6), recorded at 6 K. In-
sert: η2 −H,C bonding mode emphasized with dotted lines. The
positions of the hydrogen atoms involved in the η2(cy-C6 – U)
interaction were refined freely. Co-crystallized solvent molecule
is omitted for clarity; thermal ellipsoids at 50% probability.
uranium: pink; carbon: gray; nitrogen: blue; oxygen: red;
hydrogen: white.
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actual bond distances (2.45 Å and 2.02 Å vs. 3.82 Å and
3.22 Å, respectively).14 Yet, actinide elements such as ura-
nium are known for their ability to achieve exotic bonding.
Also, despite some comprehensive fundamental studies,15–18

chemical bonding in actinide complexes is overall poorly un-
derstood and characterized, mostly due to a lack of consen-
sus if the definition and characterization of covalent/ionic
bonding.

Table 1. Selected Crystal Data, Bond Lengths (Å) and Angles (◦)
for the [((ArO)3tacn)UIII(Mecy-C6)] adduct.

6 K 100 K - ref. [11]
crystal system monoclinic monoclinic
space group P21/n P21/n
unit cell dimensions a = 19.8632(7) a = 19.879(7)

b = 15.2698(6) b = 15.325(5)
c = 20.2977(10) c = 20.458(7)

volume (Å3) 6148.5(4) 6228(4)
R-value (%) 2.78 4.82
6 (O-U-O) 110.67(8) 110.55

112.38(7 113.33
112.58(8) 113.50

6 (N-U-N) 65.88(7) 65.32
66.00(7) 65.57
66.61(7) 66.71

d(U-N) 2.658(2) 2.630
2.669(2) 2.683
2.679(2) 2.685

d(U-O) 2.229(2) 2.187
2.253(2) 2.254
2.256(2) 2.311

d(U-C) 3.821(4) 3.849(4)
d(U-H1) 3.22(4) 3.23
d(U-H2) 3.53(3) 3.51
d(Uo-o-p) shift -0.6544(3) -0.650(2)

To gain more insight into the nature of the uranium-alkane
bond in the [((ArO)3tacn)UIII(Mecy-C6)] adduct, it is fur-
ther characterized by means of temperature-dependent mag-
netic susceptibility and low-temperature X-band EPR, as
well as correlated electronic structure calculations using the
complete active space self-consistent field (CASSCF) and
second order N-electron valence state perturbation theory
(NEVPT2) methods (Supporting Information, sections S3
and S5 for more details). The magnetic susceptibility is
recorded over a temperature range of 2-300 K on a pow-
der sample. The effective magnetic moment, µeff decreases
steadily as the temperature is lowered, going from 2.87 µB

at 300 K to 1.83 µB at 2 K (Figure 2). This trend indi-
cates the presence of a number of low-lying magnetic sub-
levels, which undergo thermal depopulation in the tempera-
ture range 2-300 K. The NEVPT2 computed effective mag-
netic moment reproduces well this trend, decreasing from
2.86 µB at 300 K to 1.98 µB at 2 K (Table 2 and Supporting
Information, section S7). Interestingly, the room tempera-
ture value is smaller than the value 3.62 µB , which would
be expected for a well isolated ground state 4I9/2 spectro-
scopic term (Supporting Information, section S7 for more de-
tails). The most likely reason for that is the fact that not all
the sublevels of the 4I9/2 electronic multiplet are thermally
populated at room temperature. Indeed, the five Kramers
doublets predominantly arising from the 4I9/2 multiplet are
found to spread over more than 1,000 cm−1 from ab initio
calculations (Table 2). Another possible explanation for the
discrepancy observed in the computed magnetic moments

is the inability of the NEVPT2 method to capture all the
missing dynamical correlation in actinide systems.
This has already been suggested by some of us in a previous
study where only part of the dynamical correlation could
be recovered using this method.15 In principle, this issue
could be overcome by extending the active space used in
these calculations to the 6d orbitals of the uranium center.
However, the large number of roots generated by such ex-
tended active space as well as the size of the system make this
strategy unfeasible in the present case. Herein it is worth
mentioning that the contribution of additional 2S+1LJ spec-
troscopic terms to the low lying electronic states (notably
2H9/2, 4I11/2 and 4G11/2 - as shown in the Supporting Infor-
mation, section S6) cannot explain the observed discrepan-
cies between the measurement and computed room tempera-
ture magnetic moments, because these terms would actually
result in even higher expectation values for the magnetic mo-
ment (Supporting Information, section S7 for more details).
Also, since the [((ArO)3tacn)UIII(cy-C6)]·(cy-C6) adduct
becomes unstable in solution, its low-temperature EPR spec-
trum is challenging to record. Hence, we report the low-
temperature EPR spectrum of the [((ArO)3tacn)UIII ] com-
pound in methylcyclohexane instead (Figure 2). Indeed, it is
assumed to be a good approximation of the spectrum of the
adduct. Simulation of this spectrum reveals to three distinct
g-values: gXX = 0.93, gY Y = 1.86 and gZZ = 2.89, the large
splitting of which marks strong magnetic anisotropy. The
CASSCF [NEVPT2] calculations (Table 2) reproduce nicely
this trend, with effective values of 0.65 [0.55], 1.70 [1.75], and
3.40 [3.49], for g’XX , g’Y Y and g’ZZ of the lowest Kramers
doublet, respectively. Some noticeable deviations are found
for gXX and gZZ . They are most likely the consequence of
using the X-ray structure of [((ArO)3tacn)UIII(cy-C6)]·(cy-
C6), rather than a relaxed structure including explicit sol-
vent effects, for the ab initio calculations. Indeed, the alkane
molecule in axial position of the [((ArO)3tacn)UIII moiety
is likely to re-arrange its position and/or its geometry when

Figure 2. Temperature dependence of the effective magnetic mo-
ment of [((ArO)3tacn)UIII(cy-C6)]·(cy-C6) between 2 and 300 K
recorded with an applied field of 1 T. The blue and red curves
correspond to CASSCF and NEVPT2 results. Insert: X-Band
EPR spectrum of [((ArO)3tacn)UIII ], recorded in a methylcyclo-
hexane at 9 K (ν 8.94444 GHz, power 0.1 mW, Mod. Amplitude
1.0 mT, Mod. Frequency 100 MHz, concentration ∼ 30 mM). The
red curve corresponds to the fit of the experimental spectrum: gX
= 2.89; gY = 1.86; gZ = 0.93; WX =380 G ; WY = 380 G; WZ

= 650 G.
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the complex is solvated. In fact, the experimental g-values
were found to depend quite strongly on the solvent used for
the measurement (Supporting Information, section S4 for
more details). Furthermore, and similarly to the suscepti-
bility data, the calculated g values may also depend to some
degree on the incomplete treatment of dynamical correlation
for actinide systems within the NEVPT2 approach. Hence,
despite the discrepancies, the computed g-values can be con-
sidered to be in good agreement with experiment.

Overall, the magnetic behavior of the [((ArO)3tacn)UIII

(Mecy-C6)] adduct is governed by the electronic structure of
the uranium center. Both the computed temperature depen-
dence of the magnetic moment and the computed g-values
of the ground Kramers doublet reproduce experiment rea-
sonably well when the active space of the CASSCF and
NEVPT2 calculations only contains the 5f orbitals of the
uranium center. This observation points toward a strongly
ionic character of the metal-ligand interactions. Typically,
if ligand orbitals had to be added to the active space and
would have mixed with the uranium orbitals, more covalent-
type interactions would have been expected. The ionic char-
acter of the metal-ligand interactions is also supported by
ab initio ligand field theory (Supporting Information, sec-
tion S8 for more details and additional results), as it shows
rather small nephelauxetic and relativistic nephelauxetic re-
ductions of 5.7 % and 7.6 %, respectively (Table 2). These
reductions are in the same range as that reported for the
trivalent uranium hexachloride compound,15 and hence, in-
dicate predominantly ionic interactions between the metal
center and the surrounding ligands. Herein, one should also
mention that crystal field parameters obtained from ab initio
ligand field theory are mimicking the metal ligand interac-
tions rather well, as the parameters reflecting axial symme-
try (i.e. B2

0, B4
0, and B6

0) are at least an order of magnitude
bigger (if not two) than the other parameters. Similarly,
and as expected from the structure of the [((ArO)3tacn)UIII

(Mecy-C6)] adduct, the parameters reflecting a threefold
symmetry (i.e. B4

3, B6
3, and B6

6) are also found about or-
ders of magnitude bigger than the other parameters. These
trends further support ionic-type metal-ligand interactions.

Interestingly, the nephelauxetic and relativistic
nephelauxetic reductions, as well as the magnetic properties,
electronic wave functions and crystal field parameters (Ta-
ble 3 and Supporting Information, sections S6-S8 for more
details) are only marginally modified by the removal of the
apical methylcyclohexane molecule, which indicates that the
η2 − H,C uranium-alkane interaction does not noticeably
affect the electronic structure of the uranium center. This
suggests that the interaction between the metal center and
the apical methylcyclohexane molecule is rather weak, and
definitely less than an ionic-type interaction. This is con-
firmed by density functional theory (Table 3 and Supporting
Information, sections S5 and S9 for more details), as the
computed binding energy between the [((ArO)3tacn)UIII ]
moiety and the apical methylcyclohexane molecule is rather
small (-9.21 kcal/mol) and dominated by the van der Waals
correction (-9.03 kcal/mol). This suggest that the metal-
alkane interaction is dominated by dispersion-type interac-
tions. These results resemble our previous findings on agos-
tic interactions in d0 transition metals alkyl complexes.19

1As mentioned by some of us earlier, CASSCF nephelauxetic re-
ductions reflect covalency more accurately than their NEVPT2 coun-
terpart due to the way the NEVPT2 correction is accounted for (Sup-
porting Information of ref. 15 for more details).

When removing the tBu groups of the (ArO) moieties that
point towards the alkane molecule and kind of encapsulate it,
the binding energy drops by half (-4.88 kcal/mol), and is still
dominated by the van der Waals correction (-3.62 kcal/mol).
This indicates that the aforementioned tBu groups play a
non-innocent role in keeping the [((ArO)3tacn)UIII ] moi-
ety and the methylcyclohexane molecule together, hence
suggesting host-guest type interactions. This picture is
further supported by the DLPNO-CCSD(T) LED analy-
sis20,21 (Table 3 and Supporting Information, sections S5
and S10 for more details and additional results). First
of all, and similarly to DFT, the DLPNO-CCSD(T) LED
interaction energy between the [((ArO)3tacn)UIII ] moiety
and the apical methylcyclohexane molecule is rather small
(-7.88 kcal/mol), and further reduced by half when the tBu
groups pointing towards the alkane molecule are removed
(-3.36 kcal/mol). This observation support the weak nature
of the interaction between the metal center and the apical
methylcyclohexane molecule. Secondly, the LED analy-
sis reveals that the repulsive static electronic preparation
term is not canceled by the attractive contribution of the
electrostatic and exchange terms (Supporting Information
section S10). This leads to the reference contribution to the
interaction energy between the fragments to be repulsive
(∆E ref = 4.47 kcal/mol), thus proving that the stability
of the adduct is not driven by covalent-type interactions
between the [((ArO)3tacn)UIII ] moiety and the methylcy-
clohexane molecule. Furthermore, this repulsive reference
contribution is actually fully compensated by the correla-
tion contribution (∆E correlation = -12.36 kcal/mol), which
appears to be dominated by London dispersion-type inter-
actions (E correlation

disp = -10.69 kcal/mol). This means that
the interaction between the [((ArO)3tacn)UIII ] moiety and
the apical methylcyclohexane molecule, i.e. the η2 − H,C
uranium-alkane interaction, is determined by dispersive in-
teractions. Finally, as the tBu groups of the ArO moiety
are removed, the binding picture stays the same, but the
contribution of the London dispersive interactions is reduced
by about 1/3 (E correlation

disp = -3.32 kcal/mol). This proves
that the tBu groups of the ArO moiety account for most of
the host-guest type interactions between the two molecular
fragments. These findings are reminiscent of the discussion
by some of us on transition metal-alkane interaction in σ
complexes, which are dominated by dispersion forces.22

In conclusion, correlated electronic structure calculations
in combination with EPR and susceptometry clearly es-
tablish that the metal-ligand interactions are dominated
by ionic interactions within the [((ArO)3tacn)UIII ] moiety,
while the interaction with the apical alkane molecule ev-
idenced from cryogenic X-ray diffraction is much weaker.
More precisely, it is shown that the [((ArO)3tacn)UIII ] moi-
ety and the apical methylcyclohexane molecules are hold
together by guest-host type interactions mostly supported
by the tBu groups of the ArO groups pointing towards the
alkane molecule. Overall, the η2 −H,C uranium-alkane in-
teraction is driven by dispersive interactions and more pre-
cisely London-type interactions, either directly or mediated
by the aforementioned tBu groups. This sheds some new
light on the electronic structure of metal-alkane adduct,
showing that guest-host interactions play a central role, and
hence, giving hints on how to synthesize new metal-alkane
adducts for more efficient C-H activation processes.
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Table 2. Measured and computed effective magnetic moment and effective g-values for the first Kramers doublet (KD) of the
[((ArO)3tacn)UIII(cy-C6)]·(cy-C6) molecule, and computed energies of the low lying electronic KD predominantly stemming from the 4I9/2
spectroscopic term. Both CASSCF and NEVPT2 results are provided. Average nephelauxetic (Fk) and relativistic nephelauxetic (ζ) reductions.
Nephelauxetic reduction is averaged over F2, F4 and F6.

Effective magnetic EPR g-values Relative energy (cm−1) Nephelauxetic
moment (µB) KD reduction (%)

2 K 300 K g’XX g’Y Y g’ZZ 0 1 2 3 4 Fk ζ

CASSCF 1.96 3.10 0.65 1.70 3.40 0 143 228 757 1006 5.7 7.6
NEVPT2 1.94 2.88 0.55 1.75 3.49 0 304 332 1208 1473 N/A1 N/A1

exp. 1.83 2.87 1.58 2.07 3.04 - - - - - - -

Max Planck Society and German Science Foundation (Grant
DFG SPP 1601). J.J. also thanks Los Alamos National Lab-
oratory for funding through the Director’s Postdoctoral Fel-
lowship. Los Alamos National Laboratory is operated by
Triad National Security, LLC, for the National Nuclear Se-
curity Administration of U.S. Department of Energy (Con-
tract No. 89233218NCA000001).

Supporting Information Avail-
able
The following files are available free of charge.

• UAlkane_SI.pdf: Crystallographic details, charac-
terization setups, computational details, and com-
plementary graphics, and ab initio results

References

(1) Weller, A.; Chadwick, F.; McKay, A. In Chapter Five - Tran-
sition Metal Alkane-Sigma Complexes: Synthesis, Charac-
terization, and Reactivity; Pérez, P. J., Ed.; Advances in
Organometallic Chemistry; Academic Press, 2016; Vol. 66; pp
223 – 276.

(2) Brookhart, M.; Green, M. L. H.; Parkin, G. Agostic interac-
tions in transition metal compounds. Proceedings of the Na-
tional Academy of Sciences 2007, 104, 6908–6914.

(3) The Organometallic Chemistry of the Transition Metals;
Wiley-Interscience, 2005.

(4) Hall, C.; Perutz, R. N. Transition Metal Alkane Complexes.
Chemical Reviews 1996, 96, 3125–3146.

(5) Lu, E.; Liddle, S. T. Uranium-mediated oxidative addition and
reductive elimination. Dalton Trans. 2015, 44, 12924–12941.

(6) Arnold, P. L.; McMullon, M. W.; Rieb, J.; Kühn, F. E. C-H
Bond Activation by f-Block Complexes. Angewandte Chemie
International Edition 2015, 54, 82–100.

Table 3. Summary of the bonding analysis for the
[((ArO)3tacn)UIII (Mecy-C6)] adduct with and without the
tBu(ArO) groups pointing towards the alkane molecule: CASSCF
average nephelauxetic (Fk) and relativistic nephelauxetic (ζ)
reductions, density functional theory binding energies (∆E) with
van der Waals contribution, and DLPNO-CCSD(T) LED analysis.

w/ tBu w/o tBu
CASSCF nephelauxetic reductions (%)

Fk 5.6 5.7
ζ 7.6 7.6

DFT binding energies (kcal/mol)
∆E -9.21 -4.88
- van der Waals contrib. -9.03 -3.62

DLPNO-CCSD(T) LED analysis (kcal/mol)
∆E -7.88 -3.36
∆E ref 4.47 1.01
∆E correlation -12.36 -4.37
- London dispersion contrib. -10.69 (86 %) -3.32 (76 %)

(7) Arnold, P. L.; Prescimone, A.; Farnaby, J. H.; Mansell, S. M.;
Parsons, S.; Kaltsoyannis, N. Characterizing Pressure-Induced
Uranium C-H Agostic Bonds. Angewandte Chemie Interna-
tional Edition 2015, 54, 6735–6739.

(8) Evans, W.; Miller, K.; DiPasquale, A.; Rheingold, A.;
Stewart, T.; Bau, R. A Crystallizable f-Element Tuck-
In Complex: The Tuck-in Tuck-over Uranium Metallocene
[(C5Me5)Uη-η5:η1:η1-C5Me3(CH2)2(η-H)2U(C5Me5)2]. Ange-
wandte Chemie International Edition 2008, 47, 5075–5078.

(9) Fox, A. R.; Bart, S. C.; Meyer, K.; Cummins, C. C. Towards
uranium catalysts. Nature 2008, 455, 341 EP –.

(10) Castro-Rodrìguez, I.; Meyer, K. Small molecule activation at
uranium coordination complexes: control of reactivity via
molecular architecture. Chem. Commun. 2006, 1353–1368.

(11) Castro-Rodrìguez, I.; Nakai, H.; Gantzel, P.; Zakharov, L. N.;
Rheingold, A. L.; Meyer, K. Evidence for Alkane Coordination
to an Electron-Rich Uranium Center. J. Am. Chem. Soc 2003,
125, 15734–15735.

(12) Schneider, W. B.; Bistoni, G.; Sparta, M.; Saitow, M.;
Riplinger, C.; Auer, A. A.; Neese, F. Decomposition of Inter-
molecular Interaction Energies within the Local Pair Natural
Orbital Coupled Cluster Framework. Journal of Chemical The-
ory and Computation 2016, 12, 4778–4792.

(13) Altun, A.; Saitow, M.; Neese, F.; Bistoni, G. Local Energy De-
composition of Open-Shell Molecular Systems in the Domain-
Based Local Pair Natural Orbital Coupled Cluster Framework.
Journal of Chemical Theory and Computation 2019, 15, 1616–
1632.

(14) Pyykkö, P. Additive Covalent Radii for Single-, Double-, and
Triple-Bonded Molecules and Tetrahedrally Bonded Crystals:
A Summary. The Journal of Physical Chemistry A 2015, 119,
2326–2337.

(15) Jung, J.; Atanasov, M.; Neese, F. Ab Initio Ligand-Field Theory
Analysis and Covalency Trends in Actinide and Lanthanide Free
Ions and Octahedral Complexes. Inorganic Chemistry 2017,
56, 8802–8816.

(16) Covalency in f-element complexes. Coordination Chemistry Re-
views 2013, 257, 394 – 406.

(17) Lukens, W. W.; Edelstein, N. M.; Magnani, N.; Hayton, T. W.;
Fortier, S.; Seaman, L. A. Quantifying the σ and π Interactions
between U(V) f Orbitals and Halide, Alkyl, Alkoxide, Amide
and Ketimide Ligands. Journal of the American Chemical So-
ciety 2013, 135, 10742–10754.

(18) Minasian, S. G.; Keith, J. M.; Batista, E. R.; Boland, K. S.;
Clark, D. L.; Conradson, S. D.; Kozimor, S. A.; Martin, R. L.;
Schwarz, D. E.; Shuh, D. K.; Wagner, G. L.; Wilkerson, M. P.;
Wolfsberg, L. E.; Yang, P. Determining Relative f and d Orbital
Contributions to M-Cl Covalency in MCl2˘

6 (M = Ti, Zr, Hf,
U) and UOCl˘5 Using Cl K-Edge X-ray Absorption Spectroscopy
and Time-Dependent Density Functional Theory. Journal of the
American Chemical Society 2012, 134, 5586–5597.

(19) Lu, Q.; Neese, F.; Bistoni, G. Formation of Agostic Structures
Driven by London Dispersion. Angewandte Chemie Interna-
tional Edition 2018, 57, 4760–4764.

(20) Liakos, D. G.; Sparta, M.; Kesharwani, M. K.; Martin, J. M. L.;
Neese, F. Exploring the Accuracy Limits of Local Pair Natural
Orbital Coupled-Cluster Theory. Journal of Chemical Theory
and Computation 2015, 11, 1525–1539.

(21) Riplinger, C.; Pinski, P.; Becker, U.; Valeev, E. F.; Neese, F.
Sparse maps—A systematic infrastructure for reduced-scaling
electronic structure methods. II. Linear scaling domain based
pair natural orbital coupled cluster theory. The Journal of
Chemical Physics 2016, 144, 024109.

(22) Lu, Q.; Neese, F.; Bistoni, G. London dispersion effects in the
coordination and activation of alkanes in σ-complexes: a local
energy decomposition study. Phys. Chem. Chem. Phys. 2019,
21, 11569–11577.

4



Graphical TOC Entry
Limit of TOC (9cm*3.5cm)

η2-H
,C b

ond
ing

van der Waals interaction

uranium-alkane adducts
EPR

Ab initio

X-ray diffraction

SQUID

The η2 − H,C uranium-alkane bond in the electron-rich
[((ArO)3tacn)UIII(Mecy-C6)]·(Mecy-C6) compound is driven by
dispersive interactions.

5


