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1. General information

All reactions were carried out under nitrogen atmosphere using Schlenk—tube
techniques. Dichloromethane (DCM), diethyl ether (Et2O) and hexane were obtained
oxygen— and water—free from an SPS PS—MD-5 solvent purification apparatus. Toluene
and chloroform were dried by the usual procedures and distilled under argon prior to be
used.! The precursor NBus[AuRf,] was prepared according to the published methods.?

The technical measurements were carried out with equipment of the LTI services or
the IU CINQUIMA (both of the University of Valladolid) unless otherwise stated.

'H and ®F NMR spectra were recorded on Bruker AV—400 and/or Varian 500/54
Premium Shielded instrument. Chemical shifts (in & units, parts per million) were
referenced to the residual solvent peaks (*H),® or CFCls (**F). Coupling constants (J) are
given in hertz (Hz). The following abbreviations are used to describe peak patterns when
appropriate: s (singlet), d (doublet), t (triplet), g (quintet), m (multiplet), br (broad).

The elemental analyzes were performed by the Elemental Analysis Unit of the

University of Vigo on a Carlo Erba 1108 CHN analyzer.

—S2 —



2. Synthesis and characterisation of the compounds, with OEt; as co-

solvent.

Synthesis of (NBus)trans-[AuRf,Cl] (1): A solution of Cl; in CCls (1.3 mL, 1.03 M, 1.31 mmol)
stored at 253 K was added dropwise to a solution of (NBuas)[AuRf] (500 mg, 0.60 mmol) in dry
dichloromethane (20 mL) keeping the temperature at 273 K. After 1 hour stirring at 273 K, the
solvent was evaporated and the residue was recrystallized from dichloromethane-hexane, washed
with hexane and vacuum dried. 1 was isolated as a white solid. Yield: 456 mg (84 %). Crystals
valid for X-ray diffraction analysis were obtained by slow diffusion of n-hexane in a solution of
the compound in CH2Cl,. The molecular structure of 1 is showed in Figure ESI5 (see X-ray section
for details). Anal. Calcd for CzsHssAuCIlsFsN: C, 36.95; H, 3.99; N, 1.54. Found: C, 37.09; H,
4.16; N, 1.49.

F NMR (376.21 MHz, CDCl3, 298 K): 5 —97.66 (s, 4F,), —117.18 (s, 2Fy).

'H NMR (399.86 MHz, CDCls, 298 K): & 3.04 (m, 8H, NBu,"), 1.54 (m, 8H, NBus*), 1.34 (m,
8H, NBu4*), 0.95 (t, 12H, Ju.n = 7.3 Hz, NBus").

Synthesis of (NBus)cis-[AuRT,Cl;] (2): A toluene solution of trans—isomer 1 (280 mg, 0.31
mmol) was refluxed for 6 h. After that time, the solvent was removed under reduced pressure and
the residue was recrystallized from dichloromethane-hexane, washed with hexane and vacuum
dried. 2 was isolated as a white solid. Yield: 236 mg (84 %). Crystals valid for X-ray diffraction
analysis were obtained by slow diffusion of n-hexane in a solution of the compound in CHCl..
The molecular structure of 2 is showed in Figure ESI6 (see X-ray section for details). Anal. Calcd
for CasH3sAuCIsFsN: C, 36.95; H, 3.99; N, 1.54. Found: C, 37.24; H, 4.07; N, 1.47.

“F NMR (376.21 MHz, CDCl3, 298 K): § —95.41 (s, 4F,), —115.35 (s, 2Fy).

'H NMR (399.86 MHz, CDCls, 298 K): & 3.26 (m, 8H, NBus"), 1.68 (m, 8H, NBus*), 1.49 (m,
8H, NBus"), 1.04 (t, 12H, Ju-n = 7.3 Hz, NBuys").

Halide Extraction over (NBus)trans-[AuRf,Cl;] (1). Synthesis of 3-OH; and 6.

1 equiv. of AgClO4-H,0* was added to a solution of (NBus)trans-[AuRf,Cl2] (1) in a
mixture of diethyl ether and CH>Cl> (1:1 volume), and the mixture was stirred for 1 h at
room temperature shielded from the light. AgCl was filtered off and the filtrate was
evaporated to dryness. The residue was extracted with diethyl ether and the insoluble
NBu4sCIO4 was filtered off. A mixture of species 3, 4 and 5 (Scheme 1) were observed in
the F NMR spectrum (Figure 1).



[AuRf3(OH)]-20Et; (3-OH2): AgClO4-H2O (226 mg, 1.00 mmol) was added slowly to a
solution of 1 (910 mg, 1.00 mmol) and the procedure above commented was followed. Then,
hexane was added to the mixture of species of Figure 1 (Et,O solution) and the solvent was
evaporated slowly until the appearance of colorless crystals of 3-OHy, valid for X-ray diffraction
analysis (see Figure 3 for the molecular structure). Yield: 206 mg (21%). Anal. Calcd for
Ca6H22AUCI6F903: C, 32.42; H, 2.30. Found: C, 32.57; H, 2.34.

“F NMR (470.17 MHz, Et,0, ref acetone-ds, 298 K): 3 —95.60 (q, J= 7.6 Hz, 2F,), —97.21 (t, J
= 7.6 Hz, 4F,), —115.35 (s, 2Fy), —115.53 (s, 1F,).

(U-CI)2[AuRf:]2 (6): AgClO4-H,0 (16 mg, 0.073 mmol) was added slowly to a solution of 1 (67
mg, 0.073 mmol) and the procedure above commented was followed. Then, the Et,O solution was
evaporated until dryness and the residue was crystallized in a mixture chloroform/hexane. 6 was
isolated as a white solid, washed with hexane and vacuum dried. Yield (29 mg, 62%). Crystals
valid for X-ray diffraction analysis were obtained by diffusion of n-hexane in a solution of the
compound in Et,O (see Figure 4 for the molecular structure). Anal. Calcd for CasF1:Cli0Aus: C,
22.79. Found: C, 22.63.

*Note that this compound is scarcely stable both in solid state and its solutions in non-
coordinating solvents. Evolution to the homocoupling product Rf-Rf is observed.®

YF NMR (376.47 MHz, CDCl3, 298 K): 5 —95.69 (s, 8F,), —108.03 (s, 4Fy).

cis-[AuRT,CI(solv)] (4): Unique species in solution when 6 was dissolved in Et,O (Figure 2
below) or alternatively, after the procedure above commented for the halide extraction with
(NBug)cis-[AuRf.Cl;] (2) as reagent.

YENMR (470.17 MHz, Et,0, ref acetone-ds, 298 K): 6 —96.24 (m, 2F,), —97.46 (m, 2F,), —114.00
(s, 1Fp), —114.92 (s, 1Fy).

[AuRTCly(solv)] (5): Species detected in the mixture observed by **F NMR (spectrum showed
Figure 1), formed as a result of the aryl scrambling.
F NMR (470.17 MHz, Et,0, ref acetone-ds, 298 K): & —98.74 (br, 2F.), —114.87 (br, 1F,).

cis-[AuURfRCI(NCMe)] (7): Unique species in solution when 6 was dissolved in NCMe.

¥E NMR (470.17 MHz, NCMie, ref acetone-ds, 298 K): 6 —97.11 (m, 2F,), —98.47 (m, 2F,), —
114.81 (m, 2Fy).

YF NMR (470.17 MHz, NCMe/toluene, ref acetone-ds, 298 K): 8 —96.57 (m, 2F,), -97.76 (m,
2F,), —112.61 (s, 1Fp), —113.11 (s, 1Fp).
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3. Aryl Scrambling in other conditions

We have tested the initial reaction from 1 with MeCN instead of Et2O (in the same
CHClz:co-solvent = 1:1 ratio) and neither halide abstraction nor formation of AgCl is
observed. In this proportion MeCN seems to complex Ag* and make inefficient the CI-
abstraction.

Note that in the solvent mixture CH2Cl2:Et20 = 1:1 the silver perchlorate is only sparingly
soluble, and the slow incorporation to the reaction contributes to the selective
precipitation of one CI~ per gold. Moreover, the competitive reactions (aryl
rearrangement and topomerization) are fast. For these reasons, a formal kinetic treatment

of the results is not possible.

A) With added MeCN
1 equiv. of AgClO4-H>0 (4.0 mg, 0.018 mmol) was added to a solution of 1 (16.2 mg, 0.018

mmol) in a mixture of diethyl ether, CH.Cl, (1:1 volume) and 5 pL of acetonitrile. The mixture

was stirred for 1 h at room temperature, shielded from the light and then AgCI was filtered off.
The F NMR spectrum of the reaction aliquot is showed in Figure ESI1. Lower ratio of aryl
rearrangement is observed in these conditions (= 40%) than in the absence of MeCN (= 65%, see

Figure 1). Preferred coordination of MeCN is confirmed.

7
7
3-NCMe
5-NCMe
3-NCMe "’

- —_ b —_
1.00 2.70 2,12 2,70 0.87
-9.6.0 —9-6.5 -9.7.[1 —9.7.5 -9.8.0 —9.8.5 -9.9.0
f1 (ppm)

Figure ESI1. Expansion of the Fomno region of the **F NMR spectrum from the reaction aliquot
(in CH2CI,/Et,0, ref. acetone-ds) with integrated signals.



B) With substoichiometric silver
0.5 equiv. of AgCIO4-H»0 (2.25 mg, 0.010 mmol) was added to a solution of 1 (18.2 mg, 0.020
mmol) in CH2CI,/Et,0O and the mixture was stirred for 1 h at room temperature, shielded from the

light. AgCl was filtered off and the filtrate was evaporated to dryness. The residue was extracted
with diethyl ether and the insoluble NBu4ClO4 was filtered off. The *°F NMR spectrum shows the
mixture of species formed (Figure ESI2). In addition to the signals of neutral 3, 4 and 5, the
anionic complexes 1, 2 but also [AuRfsCI]™ and [AuRfCls]™ can be observed, presumably formed
by ClI/solv ligand exchanges.

2
1
5
[AuRf,CI] ~
[AuRfCl;] -
/ 3
[AuRf,CI] ~ ’/
3 4 4
Mﬂu
-95.0 -95.5 -96.0 06.5 97.0 97.5 _98.0 98.5 _09.0

f1 (ppm)

Figure ESI2. Expansion of the Forno region of the *°F NMR spectrum from the reaction aliquot
(in Et,0, ref. acetone-ds) with signal assignment.

C) With overstoichiometric silver
2 equiv. of AgClO4-H20 (9.0 mg, 0.040 mmol) were added to a solution of 1 (18.2 mg, 0.020

mmol) in CH,CI./Et,0 and the mixture was stirred for 1 h at room temperature shielded from the

light. AgCl was filtered off and the filtrate was evaporated to dryness. The residue was extracted
with diethyl ether. Formation of 3, but also the appearance of Au® nanoparticles were observed,
probably due to the formation of scarcely stable cationic species generated after double halide
abstraction.

From the Et,O solution, crystals of NBus[AuRf,] (8) were obtained (see Figure ESI 7). Complex

8 is the result of aryl scrambling.



4. Reductive elimination from cis-AuRf,Cl complexes

Table ESI1 summarizes the experimental conditions (solvent, temperature...) in order to
observe the formation of Rf-Rf from different cis-[AuRf.CIL’] species with L’ = u-Cl
(6), OEt2 (4), NCMe (7) and CI (2). The RE ratesare 6 >> 4> 7 >> 2.

The homocoupling percentage was obtained by integration of the corresponding signals
of the °F NMR spectra, all recorded at 293 K. Figures ESI3 and ESI4 show representative

examples.

Table ESI1. Reductive elimination data from different cis-AuRf,Cl complexes. Solvent mixtures
solv/toluene (solv = Et,O, NCMe) are in 20:80 molar ratios.

Solvent Time Temperature % Rf-Rf
(U-C1)2[AuRf], (6) CDCl3 5h 293 K 25 % (Figure ESI3)
cis-[AuRf,CI(OEt,)] (4) Et,O 24 h 307 K <1%
cis-[AuRf,CI(OEty)] (4) Et,O/Toluene 3h 333K 30 %
cis-[AuRf,CI(NCMe)] (7) | NCMe/Toluene 3h 333K <1%
cis-[AuRf,CI(NCMe)] (7) | NCMe/Toluene 1h 353 K 5%
(NBug)cis-[AuRf,Cl2] (2) Toluene 96 h 373 K 2 % (Figure ESI4)
1 T T T
Rf-Rf
6
1.I00 l 3 |97
-56 -.98 -1.00 -1.02 -1.04 -1:06 -1.08 -1'10
f1 (ppm)

Figure ESI3. **F NMR spectrum recorded from a solution of 6 in CDCls after 5 hours at 293 K
with integrated Fpara Signals.

—S7 —



Rf-Rf

-108 -109 -110 -111
f1 (ppm)

1.00 '\‘_h _ 0.02.

-96 -98 -100 -102 -104 -106 -108 -110 -112 -114
f1 (ppm)

Figure ESI4. *F NMR spectrum from a solution of 2 in toluene-ds after 4 days at 373 K with
integrated Forno signals. Expansion of the Rf-Rf signals is showed.



5. X-ray diffraction details

Refinement of the X-ray structures gives the residuals shown in Tables ESI2 and ESI3.
A crystal was attached to a glass fiber and transferred to an Agilent Supernova
diffractometer with an Atlas CCD area detector. Data collection was performed with Mo-
Ka radiation (A = 0.71073 A). Data integration, scaling and empirical absorption
correction was carried out using the CrysAlisPro program package.® The crystal was kept
at 294 K during data collection. Using Olex2,” the structure was solved with the ShelxT 8
and refined with Shelx program.® The non-hydrogen atoms were refined anisotropically
and hydrogen atoms were placed at idealized positions and refined using the riding model.
CCDC 2025754-2025757 and 2043412 contains the supporting crystallographic data for
this paper. These data can be obtained free of charge at

www.ccdc.cam.ac.uk/conts/retrieving.html [or from the Cambridge Crystallographic
Data Centre, 12, Union Road, Cambridge CB2 1EZ, UK; fax: (internat.) +44-1223/336-
033; E-mail: deposit@ccdc.cam.ac.uk]. Figures 3, 4, ESI5, ESI6 and ESI7 show the

molecular structures obtained.

* CHA*

Figure ESI5. Molecular structure of 1. NBus" is omitted for clarity. Only one of the two slightly
different molecules is showed. Selected bond lengths (A) and angles (°): Au(1A)-C(1A) =
2.046(6); Au(LA)-CI(1A) = 2.2708(18); C(1A)»-Au(1A)-CI(1A) = 89.46(16); C(1A)-Au(1A)-
CI(LA*) = 90.54(16).
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Figure ESI6. Molecular structure of 2. NBus" is omitted for clarity. Selected bond lengths (A)
and angles (°): Au(1)-C(1) = 2.037(8); Au(1)-C(11) =2.026(8); Au(1)-CI(1) = 2.325(3); Au(1)-
CI(2) = 2.326(3); ClI(1)-Au(1)-CI(2) = 92.56(11); C(1)-Au(1)-CI(2) = 89.0(2); C(11)-Au(1)-
CI(1) =90.9(2); C(11)-Au(1)-C(1) = 87.5(3).

Figure ESI7. Molecular structure of [AuRfs]” (8). NBus" is omitted for clarity. Selected bond
lengths (A) and angles (°): Au(1)-C(1) = 2.059(5); C(1)-Au(1)-C(1%) = 90.46(3); C(1)-Au(l)-
C(1°) = 169.7(6).
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Table ESI2. Crystal data and structure refinements for complexes 1 and 2.

1 2
Empirical formula CasH3sNFsClgAu CasHssNFsClsAu
Formula weight 910.24 910.24
Temperature/K 294 294
Crystal system triclinic triclinic
Space group P-1 P-1
alA 10.2702(7) 9.7193(6)
b/A 12.5565(9) 12.2962(7)
c/A 16.0292(11) 15.3889(9)
a/° 103.351(6) 100.005(5)
p/° 101.635(6) 97.584(5)
y/° 110.575(6) 99.628(5)
Volume/A3 1789.9(2) 1760.92(19)
VA 2 2
Peacg/cm® 1.689 1.717
wmm? 4.608 4.684
F(000) 892 892.0
Crystal size/mm3 0'4818')6 404'5124 X 0.414 x 0.282 x 0.104

Radiation MoKa (A =0.71073) | MoKa (A =0.71073)

20 range for data 4.434 10 59.632 6.856 t0 59.2

collection/

ndex randes 12<h<I1l,-13<k<| -13<h<11,-16<k<
g 16, 21<1<16 15, 20<1< 14

Reflections collected 14323 12295

Independent reflections

8424 [Rint = 0.0445,
Rsigma = 00809]

8033 [Rint = 0.0347,
Rsigma = 00765]

Data/restraints/parameters 8424/0/386 8033/6/303
Goodness-of-fit on F? 1.017 1.024

. . . R, = 0.0467, WR; = Ry = 0.0628, WR, =
Final R indexes [[>=2c (I)] 0.0895 0.1469

. . R, = 0.0905, WR; = R, = 0.1057, WR; =
Final R indexes [all data] 0.1130 0.1770
Largest diff. peak/hole / eA 0.70/-1.69 2.12/-0.84
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Table ESI3. Crystal data and structure refinements for complexes 3-OH; and 6 and 8.

3-OH2 6 NBus[AuRf4] (8)
Empirical formula Ca26H22AUClgF903 C24F12Cl10Au; CaoH3sAuClgF12N
Formula weight 963.1 1264.67 1239.26
Temperature/K 294 294 294
Crystal system monoclinic triclinic tetragonal
Space group C2/c P-1 141/a
alA 17.801(4) 9.7169(8) 18.9386(7)
b/A 12.593(3) 10.6308(6) 18.9386(7)
c/A 17.029(3) 11.5370(7) 12.7330(9)
a/® 90 104.586(5) 90
B/° 116.43(2) 110.708(7) 90
y/° 90 96.983(6) 90
Volume/A3 3418.6(13) 1049.23(13) 4567.0(5)
VA 4 1 4
Peacg/cm® 1.871 2.002 1.802
wmm 4.849 7.689 3.770
F(000) 1856 580 2424.0

Crystal size/mm3

0.393 x 0.185 x 0.094

0.299 x 0.133 x 0.047

0.45 x 0.049 x 0.041

Radiation MoKa (L =0.71073) | MoKa (A =0.71073) | MoKa (A =0.71073)

20 range for data 4122 10 59.144 4.07 0 59.042 7.086 t0 59.156

collection/

ndex ranges 20<h<23,-12<k<| -13<h<13,-12<k< | -17<h<26, 22<k<
9 16,-22<1<17 13,-15<1< 12 22.-17<1<10

Reflections collected 7035 8981 6588

Independent reflections

3940 [Rin = 0.0521,
Rsigma = 00784]

4941 [Ring = 0.0372,
Rsigma = 00546]

2739 [Rine = 0.0528,
Rsigma = 00765]

Data/restraints/parameters 3940/2/209 4941/0/217 2739/0/141
Goodness-of-fit on F? 1.015 0.967 1.079

. . _ R, = 0.0617, WR; = R, = 0.0340, WR; = R, = 0.0535, WR, =
Final R indexes [I>=20 (I)] 0.1185 0.0619 0.0885

. . R, = 0.1104, WR; = R, = 0.0518, WR; = R, = 0.0927, WR; =
Final R indexes [all data] 0.1420 0.0689 0.1013
Largest diff. peak/hole / eA 1.60/-1.73 1.00/-0.74 0.90/-0.88
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5. Computational Section

Density functional theory (DFT) calculations reported in this work were carried out using
the dispersion corrected hybrid functional ®B97X-D developed by Head-Gordon and
Chai,'® and the Gaussian09 software.!! The choice of this level of theory is based on the
satisfactory results obtained in previous theoretical studies on previous mechanistic
studies with Au derivatives.'? C and H atoms were described using the double-{ basis set
6-31G(d,p), whereas the same basis set plus diffuse functions was employed to describe
the more electronegative O, Cl and F atoms. Au was described using the effective core
potential LANL2DZ® including f-polarization functions (exponent: 1.050).%4

Geometry optimizations in vacuum were performed without imposing any constraint and
the nature of all the stationary points was further verified through vibrational frequency
analysis. The effect of the solvent employed in experiments (diethyl ether: € = 4.2400)
was introduced through single-point calculations at the optimized geometries in vacuum
using the SMD solvation model.*®

Figure ESI8 shows the optimized structure of the proposed dimeric intermediate 12. Table
ESI4 collects all the energy data that support the discussion made in the text about the
thermodynamics of the reaction. The Cartesian coordinates of all the computed structures

are collected below.

2

XX X
Mmoo 2

Figure ESI8. Optimized geometry of 12. Selected bond lengths (A).

— S13 —



Table ESI4. DFT energy data (Hartree).

Egas Ggas Esvp Gsolv
trans-[AuRf.CI(OEt)] (11) -3725.92569 -3725.754923 -3725.951483 -3725.780716
cis-[AuRf,CI(OEt,)] (4) -3725.956387 -3725.783820 -3725.980795 -3725.808228
[AuRf3(OEL,)] (3) -4714.096725 -4713.889343 -4714.122884 -4713.915503
trans-[AuRfCI,(OEt,)] (5) -2737.802507 -2737.667990 -2737.824092 -2737.689574
cis-[AuRfCI,(OEty)] -2737.786057 -2737.648061 -2737.810890 -2737.672894
12 -6984.65284 -6984.55083 -6984.68607 -6984.584063
OEt;, -233.603314 -233.495374 -233.60935 -233.5014103
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Cartesian coordinates of all the calculated species

trans-[AuRTf:.CI(OEt2)] (11)

79 0.02108700 0.03204500 -0.15752300 1 -0.25897500 2.66041400 0.98968600
17 5.03531900 -2.71642000 -0.50298300 6 -0.37060800 -1.12024600 2.68000300
17 5.11646400 2.66567500 0.07714500 1 -1.43594000 -1.30184400 2.49999600
9 2.13665200 -2.31500900 -0.48762000 1 -0.21572000 -0.94161300 3.74839100
9 2.20502400 2.35538000 0.01772800 6 0.48791700 -2.26326700 2.20004300
9 6.22779200 -0.04484300 -0.19345700 1 0.24092700 -3.15231400 2.78618800
6 2.84033100 1.17557300 -0.07862400 1 0.30279000 -2.50339500 1.15115500
6 419671300 -1.21869700 -0.33369600 1 1.54859200 -2.04043300 2.33593500
6 4.23304400 1.19155900 -0.07329700 6 -2.05591000 0.00207900 -0.18073400
6 2.09110200 0.01635600 -0.18065600 6 -2.75865500 -1.18411700 -0.05919700
6 4.89732100 -0.02426900 -0.19876300 6 -2.81709200 1.14399900 -0.36688200
6 2.80516400 -1.16093400 -0.33295400 6 -4.14856500 -1.26375900 -0.08848000
8 0.00063400 0.11659600 2.01554900 6 -4.20932100 1.14117600 -0.40602600
17 0.03786600 -0.03210900 -2.43554800 6 -4.86041800 -0.08118600 -0.26595500
6 -0.69081600 1.25880500 2.58766700 9 -2.19199700 2.32541900 -0.50211600
1 -0.54970300 1.18022300 3.66990600 9 -2.07165100 -2.32923400 0.11170800
1 -1.75827800 1.16156800 2.36015700 9 -6.18964300 -0.11903000 -0.29627900
6 -0.10845600 2.54796200 2.06561500 17 -5.10833100 2.59676300 -0.62144600
1 -0.61788200 3.38199300 2.55565500 17 -4.97083300 -2.76934500 0.08764400
1 0.95885700 2.61312200 2.28302300

cis-[AuRf.CI(OEt.)] (4)

79 -0.20213500 1.32022100 0.03031700 1 -2.53821900 3.70291800 2.88176900
17 -1.64009600 -3.37174900 -2.85737300 1 -3.02538700 2.11269500 2.26404900
17 -3.76436200 -2.61336500 2.06210700 1 -1.30276500 2.54004300 2.40418600
9 -0.28547400 -0.84983400 -2.26764300 6 -2.21477800 3.05741300 -1.56383800
9 -2.13793800 -0.18815400 1.99893600 1 -1.45708600 3.83955400 -1.69123300
9 -3.29727300 -3.97342400 -0.50306600 1 -3.20939400 3.51336000 -1.60976400
6 -2.01627000 -0.90119400 0.87393500 6 -2.07886200 1.97511000 -2.61094500
6 -1.78859800 -2.42730700 -1.42387700 1 -2.32248600 2.40203500 -3.58732800
6 -2.74117700 -2.08658300 0.77943300 1 -1.05996900 1.58360700 -2.67348500
6 -1.18906200 -0.43645000 -0.13726000 1 -2.76735100 1.14927100 -2.41370500
6 -2.61534900 -2.83908500 -0.38351600 6 1.46461100 0.24654800 0.20530300
6 -1.08842800 -1.23414800 -1.26743600 6 2.37504000 0.19733900 -0.83936700
17 0.99296900 3.35474200 0.20563400 6 1.77240600 -0.43313500 1.37176600
8 -2.07675700 2.50745800 -0.23255000 6 3.57153700 -0.50783500 -0.74046000
6 -2.33953500 3.51914500 0.77340800 6 2.95601500 -1.15121900 1.51955600
1 -3.33482500 3.91919300 0.55213200 6 3.84509300 -1.17560500 0.44941900
1 -1.59403700 4.31239500 0.65973500 9 0.91094800 -0.40399100 2.39194400
6 -2.29868500 2.91945500 2.15784400 9 2.10705600 0.83920300 -1.97567600
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3.31382000

[AuRf3(OEL?)] (3)
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1.05175900
-1.14581300

-3.90056400
-2.29354400
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-1.94310000
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2.86753500
1.17562100
2.39300700

0.73688400
-1.39434500
0.71800600
-1.46383500
-0.39370300
1.79356000
-2.41286500
-0.43499200
2.02529200
-2.82864200
-0.57302400
0.01190800
0.00616600
-1.15222100
1.16255000
-1.18570500
1.18777600
-0.00049500
-2.28131000
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2.63968900
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6. NMR spectra
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Figure ESI9. F NMR (376 MHz, CDCls, 298 K) of (NBug)trans-[AuRf.Cl.] (1).
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Figure ESI10. *"H NMR (400 MHz, CDCls, 298 K) of (NBuj)trans-[AuRf.Cl,] (1).
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Figure ESI11. F NMR (376 MHz, CDCls, 298 K) of (NBua)cis-[AuRF.Cl.] (2).
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Figure ESI112. *H NMR (400 MHz, CDCls, 298 K) of (NBua)cis-[AURF.Cl2] (2).
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Figure ESI13. F NMR (376 MHz, Et,0 ref. acetone-ds, 298 K) of [AuRfs(solv)] (3).
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Figure ESI14. F NMR (470 MHz, Et,0 ref. acetone-ds, 298 K) of cis-[AuRF,CI(solVv)] (4). Asterisks (*) denote signals of Rf-Rf.
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Figure ESI15. *F NMR (470 MHz, CDCls, 298 K) of (u-Cl):[AuRf>]> (6). Asterisks (*) denote signals of Rf-Rf.
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Figure ESI16. F NMR (470 MHz, NCMe/toluene ref. acetone-ds, 298 K) of cis-[AuRHCI(NCMe)] (7).
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