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Simple synthetic access to [Au(IBiox)Cl] complexes
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Abstract:

A sustainable entryway into chiral and achiral gold-IBiox complexes is reported. The gold complexes were synthesized
using a simple, air-tolerant weak base protocol carried out in a green solvent. Their catalytic activity was examined in
the hydroamination of alkynes. The steric protection afforded the gold center by these ligands was quantified using the
%Vbur model and compared with the most commonly encountered NHCs.
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Computational details

Geometries were optimized with the Gaussian09' package using the PBEO functional.2 The electronic configuration of the
system was described with the triple-¢ TZVP basis set 2 for main group atoms (C, H, N, Cl and O) and the relativistic Stuttgart-
Dresden effective core potential with the associated valence triple-{ basis set for Au.* All geometries were confirmed as
minimum or transition state through frequency calculations.
Cartesian coordinates of species reported in the context with solvent energies (in a.u.).
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The DFT optimized structure of Au-IBiox complexes 3a-d shows linear geometry in all complexes and the bond
lengths are similar compared with X-ray molecular structure for 3a-3d with Au-Cypc bonds of 1.99 A and Au-CI
bonds of 2.30 A. The Au-Cyic and Au-Cl bond lengths in the optimized 3d-DFT geometry are found the same as
in 3b-DFT. In case of complex 3d the largest deviation between X-ray data and optimized geometries was
noticed.

Table S1. Selected bond lengths (A) and angles (°) for each complex from DFT optimized structures.

Complex Cnuc-Au Au-ClI Cnuc-Au-Cl
3a-DFT 1.988 2.296 180.0
3b-DFT 1.994 2.299 180.0
3c-DFT 1.992 2.298 180.0
3d-DFT 1.994 2.299 180.0
IBiox'Pr(3a) I1Biox!Bu(3b)

WV, = 27.7 3 %V, =34.7

IBioxMe,(3c) IBiox6(3d)
3 %V, = 32.2 3 %V, = 32.5

Figure S1. Steric maps and buried volumes of IBiox ligands in [Au(IBiox)CI] complexes from DFT optimized geometries.



X-ray Crystallography

Crystals that were of suitable quality for single crystal X-ray diffraction analysis were obtained in all cases by slow vapor
diffusion of the antisolvent (pentane) into saturated solutions of the complexes (in dichloromethane) at 4 °C. 2238228-
2238230, 2253267 3a-d contain the supplementary crystallographic data for this paper. These data can be obtained free
of charge from The Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/structures

FigureS2. X-ray molecular structures of complexes 3a-d are presented (2238228-2238230, 2253267) showing thermal
displacement ellipsoids at the 30% probability level (3a) and at the 60% probability level (3b-d), hydrogen atoms are omitted for
clarity.
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Figure S3. Steric maps and buried volumes of IBiox ligands (including two non-equivalent molecules in unit cell for the complex
3d) [Au(IBiox)Cl] complexes: NHC structures were extracted from crystal structures (r = 3.5 A, d = 2.0 A, Bondi radii scaled by
1.17) to perform the calculations.
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NMR Spectra

"H NMR and "3C {TH} NMR for (3S,7S)-3,7-diisopropyl-2,3,7,8-tetrahydroimidazo[4,3-b:5,1-b"]bis(oxazole)-4-ium
chloride (2a):
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H NMR and 3C {TH} NMR for (3S,7S)-3,7-di-tert-butyl-2,3,7,8-tetrahydroimidazo[4,3-b:5,1-b"]bis(oxazole)-4-ium
chloride (2b):
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'H NMR and "*C {'H} NMR for 3,3,7,7-tetramethyl-2,3,7,8-tetrahydroimidazo[4,3-b:5,1-b']bis(oxazole)-4-ium
chloride (2c):
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'H NMR and 3C {TH} NMR for 2'H,8'H-dispiro[cyclohexane-1,3'-imidazo[4,3-b:5,1-b']bis(oxazole)-7",1"-
cyclohexan]-4'-ium chloride (2d):
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"H NMR and "3C {"H} NMR for [Au(IBiox'Pr)CI] (3a):
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H NMR and "3C {'H} NMR for [Au(IBiox'Bu)CI] (3b):
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