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Experimental section

Commercially available reagents and solvents were used as received. NHC-Gold complexes 1 and 2
and KTpMe2 and KTpH were synthesized as reported in the literature.? All manipulations related to
the synthesis of gold complexes was performed under an atmosphere of dry nitrogen using standard
Schlenk techniques. Solvents were dried by standard methods and distilled under nitrogen. Melting
points were determined on a Fisher-Johns apparatus and are uncorrected. NMR spectroscopy was
obtained with a Bruker Ascend (400 MHz) spectrometer. Elemental analyses were obtained with a
Thermo Finnegan CHNSO-1112 apparatus and a Perkin Elmer Series 11 CHNS/O 2400 instruments.
X-Ray diffraction analyses were collected in an Agilent Gemini Diffractometer using Mo Ka
radiation (I = 0.71073 A). Data were integrated, scaled, sorted, and averaged using the CrysAlisPro
software package. The structures we solved using direct methods, using SHELXT and refined by
SHELXL full matrix least squares against F2.3* All non hydrogen atoms were refined
anisotropically. The position of the hydrogen atoms were kept fixed with common isotropic display
parameters. The crystallographic data and some details of the data collection and refinement are
given in Table 1.

Table 1. Crystallographic Data and Summary of Data Collection and Structure Refinement.

3 4 6
Formula Cs1HssAuBN1o Ca2Hs90AuB2Ns C3sHasAUBNs
Fw 897.74 883.74 798.58
cryst syst Triclinic Triclinic Triclinic
Space group P-1 P-1 P-1
T,K 293(2) 293(2) 293(2)
a, A 11.3365(3) 10.6045(4) 10.7562(4)
b, A 11.3427(3) 11.9711(4) 12.2016(4)
c A 17.7686(6) 20.2522(8) 16.3263(5)
a, deg 71.578(3) 97.609(3) 92.925(3)
S, deg 80.431(2) 102.029(3) 97.466(3)
y, deg 80.447(2) 93.076(3) 115.809(4)
v, A3 2121.79(11) 2483.60(16) 1898.67(13)
Z 2 2 2
dcalc g.cm3 1.405 1.182 1.397
4, mm-1 6.824 2.994 3.909
refl collected 32588 56017 68532
Tmin/ Timax 0.843 0.912 0.971
Nmeasd 8941 12705 10089
[Rint] 0.0397 0.0757 0.0533
R [I > 2sigma(D)] 0.0318 0.0409 0.0307
R (all data) 0.0362 0.0938 0.0547
Rw[I > 2sigma(] 0.0795 0.0728 0.0476
Rw (all data) 0.0825 0.0887 0.0547
GOF 1.010 1.008 1.059

S2



Computational details

Geometry optimizations of the ligands were performed with the Gaussian 09 software® at the
B3LYP/Def2SVP+LANL2DZ level of theory with Grimme's D3 correction’, using Def2SVP basis
set® for light atoms and LANL2DZ pseudopotential® for Au atoms. Both complexes were calculated
as closed shell neutral molecules. The initial geometries of the complexes were built from the
optimized ligands, inserting the NiCl./PtCl, fragment and considering two possible conformations
(one with the ClI atoms in the complex facing towards the trimethylbenzene ring and the other with
these Cl atoms facing away of it). Then geometry optimizations followed by frequency analyses of
the ligand were performed at the same level of theory, using Def2SVP basis set for Cl atoms and
LANL2DZ pseudopotential for Ni and Pd atoms. All optimized geometries were confirmed to be
actual minima in the potential energy surface by checking that all vibrational frequencies were real.
In both complexes the most stable conformation was the one with the Cl atoms facing towards the
trimethylbenzene ring as shown in Figure 3. The energy difference (AU) between the two NiCl,
complex conformations was around 2.8 kcal/mol and the free energy difference (AG) at 298.15 K
was of around 4.7 kcal/mol. On the other hand, AU between the two PtCl, complex conformations
was around 3.6 kcal/mol and AG at 298.15 K was of around 3.8 kcal/mol. These free energy
differences are above the assessed accuracy of less than 2.0 kcal/mol for B3LYP-D3 in metal
complex systems,'® supporting the relevance of our calculations.

Optimized coordinates for complex 7

95
Au 2.2062 0.0911 0.7035
N 2.1745 2.5063 -1.0307
N 1.2826 -1.2845 1.9880
N 3.9820 1.3885 -1.4149
N -0.0411 -1.5529 1.8358
N -2.5693 -1.9524 -0.8867
N -2.0920 -0.1558 1.4986
N -1.3595 -1.9647 -0.2636
C 2.8749 1.4171 -0.6352
C 4.9794 0.3554 -1.3393
N -3.3981 -0.2323 1.1125
C 0.9039 2.8819 -0.4541
C 1.7569 -2.0413 2.9879
C -0.4219 -2.4839 2.7425
C -0.2780 2.4518 -1.0811
C 0.7033 -2.8207 3.4977
H 0.7507 -3.5416 4.3104
C 6.1052 0.5646 -0.5272
C 4.7618 -0.8428 -2.0405
C 3.9778 2.4584 -2.3023
H 4.7796 2.6121 -3.0184
C 0.9099 3.5954 0.7576
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H -1.5197 1.5634 3.8716
H -0.5333 1.1665 2.4458
C 0.2941 -3.40095 -0.6121
H 0.9670 -2.5427 -0.6925
H 0.6596 -4.1908 -1.2932
H 0.3803 -3.7932 0.4166
C 3.3264 -0.8954 -2.8286
H 2.4044 -1.0218 -2.2356
H 3.4308 -1.7716 -3.4830
H 3.1727 -0.0075 -3.4613
C -3.3717 3.7531 1.0764
H -4.1160 3.0355 0.7044
H -3.6847 4.7564 0.7375
H -3.3875 3.7548 2.1773
C -6.1487 0.1227 1.6320
H -6.4662 -0.5457 0.8212
H -6.5198 1.1264 1.3788
H -6.6052 -0.2029 2.5802
Ni -4.0120 -0.2718 -1.1703
Cl -3.6519 -0.0405 -3.3532
Cl -5.2826 1.5473 -1.1311
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