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1. General experimental, materials and instrumentations

General experimental. All reactions involving transition metal complexes were conducted in
oven-dried glassware. Reactions were performed in Schlenk flasks under a positive pressure
of argon or nitrogen. The flasks were fitted with rubber septa and gas-tight syringes with
stainless steel needles or double-cannula were used to transfer air- and moisture-sensitive

liquids.

Materials. All chemicals were purchased as reagent grade from commercial suppliers and
used without further purification, unless otherwise noted. CH,Cl, (99.5%) and pentane (99%)
were obtained from Griissing GmbH, toluene from Sigma-Aldrich (Lab. Reagent grade,
99.3%). These solvents were dried and degassed by using a column purification system from
Innovative Technology Inc. Tetrahydrofuran was dried under sodium and distilled under
argon atmosphere. All solvents were stored over molecular sieves (4 A). Preparative

chromatography was performed using Merck silica 60 (0.063 — 0.2 mm).

Instrumentations. *H, **F and **C-NMR spectra were recorded on a Bruker DRX 500 or
Bruker ARX 300 spectrometer. The chemical shifts are given in parts per million (ppm) on
the delta scale (d) and are referenced to tetramethylsilane (*H, **C-NMR = 0.0 ppm) or the
residual peaks of CDCl; (*H-NMR = 7.26 ppm, *C-NMR = 77.23 ppm), DMSO (*H-NMR =
2.50 ppm, *C-NMR = 39.51 ppm), CD,Cl, (*H-NMR = 5.32 ppm) or hexafluorobenzene
(**F-NMR = -164.90 ppm). Abbreviations for NMR data: s = singlet; d = doublet; t = triplet; q
= quartet; sep = septet; m = multiplet; bs = broad signal. Mass spectra were recorded on the
Impact 11, Quadrupol-Time-of-Flight Massenspektrometer (ESI, APCI, APPI). UV-Vis
spectra were recorded on Analytik Jena Specord 600 UV-Vis spectrometer, fluorescence
spectra were recorded on J&M TIDAS S700/CCD UV/NIR 2098 spectrometer combined with
J&M TIDAS LSM monochromator with 75 W Xenon light source and thermo-controlled
cuvette holder. Samples for emission and absorption measurements were contained in 1.00 cm

quartz cuvette (Hellma Analytics).
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2. Experimental procedures and compounds characterization

Synthesis of 3d-HCI

In a 5 mL round-bottom flask equipped with a stirring
bar, bdp(CH,)sBr (bodipy d) %23 (135 mg, 0.298
mmol, 1.2eq) 1,3-bis(2,6-diisopropylphenyl)-5-

ipr 9 hydroxy-1H-imidazol-3-ium chloride (110 mg, 0.249
N)?\N . mmol, leq), K,CO; (34.4 mg, 0.249 mmol, leq) and
\F

Pr ool Q KI (124 mg, 0.747 mmol, 3eq) were suspended in

iPr ) )
acetone (3 mL). The reaction mixture was heated under

reflux for 24 h. The product was extracted with CH,Cl,. The organic phase were combined,
washed with brine, and dried over magenesium sulfate. The solvent was removed in vacuo.
The residue was dissolved in a small amount of CH,Cl,. Diethyl ether was added, and the
resulting precipitate was filtered off and washed with diethyl ether. Product 3d-HCI is an
orange solid (141 mg, 0.173 mmol, yield 69.5%).

'H NMR (500 MHz, CDCl3) ¢ 8.44 (d, J = 1.9 Hz, 1H, NCHN), 8.23 (d, J = 1.9 Hz, 1H,
NC(OR)CHN), 7.55 (t, J = 7.8 Hz, 1H, p-H Ar), 7.49 (t, J = 7.8 Hz, 1H, p-H Ar), 7.31 (dd, J
=12.3,7.8 Hz, 4H, m - H Ar), 4.66-4.63 (t, J = 6.4 Hz, 2H,alkyl chain CH,0-), 2.92-2.85 (m,
2H, alkyl chain CH, BODIPY), 2.58-2.50 (sept, J= 7.5 Hz, iPr-group CH), 2.46 (s, 6H, CH3
BODIPY), 2.44-2.40 (m, 2H, iPr-group), 2.38 (g, J = 7.6, 6.4 Hz, 4H, CH, BODIPY), 2.23 (s,
6H, CH; BODIPY), 1.83-1.78 (m, 2H, alkyl chain CH,), 1.59-1.54 (m, 2H, alkyl chain CH,),
1.52-1.47 (m, 2H, alkyl chain CH,), 1.38-1.37 (d, J = 6.8 Hz, 6H, iPr-group CHj3), 1.22-1.18
(m, 18H, iPr-group CHs), 1.05-1.02 (t, J = 7.5 Hz, 6H, CHs BODIPY). **C NMR (126 MHz,
CDCI3) ¢ 152.19, 148.55, 145.69, 145.19, 144.34, 135.74, 132.69, 132.46, 132.35, 130.98,
130.24, 129.93, 126.09, 124.93, 124.81, 105.29, 76.18, 31.59, 29.47, 29.26, 28.94, 28.39,
26.44, 25.08, 24.41, 24.27, 23.57, 17.28, 14.96, 13.59, 12.48. >F NMR (282 MHz, CDCls) 6
-148.82- -149.24 (m, 2F)

HRMS (APCI): m/z calcd. for CagHesBF2N4O [M-CI]* 777.54488, found 777.54469.

! Carrascoso, L.; Sastre, R.; Amat-guerri, F.; Liras, M. Photochem. Photobiol. 2003, 77, 577-584.
2 Heisig, F.; Gollos, S.; Freudenthal, S. J.; El-Tayeb, A; Igbal, J.; Miiller, C. E. J. Fluoresc. 2014, 213-230.
% Kajiwara, Y.; Chujo, Y. J. Mater. Chem. 2009, 2985-2992.
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Synthesis of [AuCI(3d)]

In a 5 mL round-bottom flask equipped with a stirring
bar, 3d-HCI (50 mg, 0.061 mmol, 1 eq), [AuCl(Me,S)]
(18.1 mg, 0.061 mmol, 1 eq) and K,CO3 (8.43 mg, 0.061
mmol, 1 eq) were suspended in acetone (1 mL). The
flask was heated under reflux for 12 h. The reaction

mixture was filtered, evaporated and purified by column

chromatography (Cy:EA= 2:1). The volatiles were
evaporated in vacuo to provide complex [AuCI(3d)] as an orange solid (46.5 mg, 0.046 mmol,
yield 75%).

'H NMR (500 MHz, CDCl3) 6 7.48-7.44 (td, J = 7.8, 2.7 Hz, 2H, p-H Ar), 7.27 (d, J = 2.2
Hz, 2H,m-H Ar), 7.25 (d, J = 2.1 Hz, 2H, m - H Ar), 6.40 (s, 1H, NC(OR)CHN), 4.02-3.99
(t, J = 6.3 Hz, 2H, alkyl chain CH, O-), 2.94-2.86 (m, 2H, alkyl chain CH, BODIPY ), 2.68—
2.63 (m, 2H, iPr-group CH ), 2.62-2.57 (m, 2H, iPr-group CH ), 2.49 (s, 6H, CH3; BODIPY ),
2.39 (g, J = 7.6 Hz, 4H, CH, BODIPY ), 2.22 (s, 6H, CH3; BODIPY), 1.76-1.73 (m, 2H, alkyl
chain CH,), 1.58-1.52 (m, 2H, alkyl chain CH; ), 1.51-1.46 (m, 2H, alkyl chain CH,), 1.36—
1.33 (m, 12H, iPr-group CHs), 1.24 (d, J = 6.9 Hz, 6H, iPr-group CH3 ), 1.19 (d, J = 6.8 Hz,
6H, iPr-group CHs ), 1.04 (t, J = 7.5 Hz, 6H, CH; BODIPY). *C NMR (126 MHz, CDCls) 6
180.25, 152.46, 148.40, 146.22, 145.85, 143.99, 135.42, 134.67, 132.81, 130.97, 130.77,
130.68, 130.30, 124.27, 124.07, 99.23, 77.41, 77.36, 76.91, 72.38, 31.47, 29.16, 28.93, 28.88,
28.28, 26.40, 24.81, 24.29, 24.26, 23.80, 17.30, 14.95, 13.46, 12.53. *F NMR (282 MHz,
CDCl3) 6 -148.96- -149.41(m, 2F).

HRMS (APCI): m/z calcd. for C49He7BF2AUN,O [M-CI]* 973.5036, found 973.5056.
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Synthesis of [Au(CCPh)(3d)]

An ovendried Schlenk flask was loaded with a
stirring bar, [AuCI(3d)] (25 mg, 0.0248 mmol, leq)
dissolved in CH,Cl, (1 ml) and EtsN (1 ml), followed
by the addition of phenylacetylene (93 mg, 0.911
mmol, 37 eq). The flask was sealed and stirred at
40°C for 24 h. The reaction mixture was cooled to

room temperature and diethyl ether added. The

organic phase was washed with water, brine and dried
over MgSO,. After filtration and removal of the
volatiles, the residue was dissolved in a small amount
of CH,ClI,. Pentane was added, and the resulting precipitate was filtered off and washed with

pentane. The product is an orange solid (24 mg, 0.0223 mmol, yield 90%).

'H NMR (500 MHz, CDCls) 6 7.49 — 7.42 (m, 2H, p-H Ar), 7.31 — 7.23 (m, 6H, m-H Ar, o-
CH H CgHs), 7.08 (t, J = 7.4 Hz, 2H, m-H CgHs), 7.03 (t, J = 7.3 Hz, 1H, p-H CgHs), 6.36 (s,
1H, NC(OR)CHN)), 3.97 (t, J = 6.2 Hz, 2H, alkyl chain CH, O), 2.94 — 2.83 (m, 2H, alkyl
chain CH, BODIPY), 2.75 — 2.67 (m, 2H, iPr-group CH), 2.67 — 2.60 (m, 2H, iPr-group CH),
2.49 (s, 6H, CH; BODIPY), 2.39 (q, J = 7.5 Hz, 4H, CH, BODIPY), 2.23 (s, 6H, CH3
BODIPY), 1.77 — 1.69 (m, 2H, alkyl chain CH,), 1.59 — 1.52 (m, 2H, alkyl chain CH,), 1.49 —
1.43 (m, 2H, alkyl chain CH,), 1.38 (dd, J = 11.5, 6.9 Hz, 12H, iPr-group CH3), 1.24 (d, J =
6.9 Hz, 6H, iPr-group CH3), 1.19 (d, J = 6.9 Hz, 6H, iPr-group CH3), 1.05 (t, J = 7.5 Hz, 6H,
CHs BODIPY). *C NMR (126 MHz, CDCls) ¢ 186.01, 152.34, 148.56, 146.12, 145.75,
143.86, 135.28, 135.02, 132.68, 132.25, 130.84, 130.55, 130.43, 130.33, 129.38, 127.46,
126.09, 125.63, 124.12, 123.89, 103.56, 99.45, 72.07, 31.33, 29.04, 28.80, 28.77, 28.17,
26.31, 24.86, 24.33, 24.15, 23.60, 17.17, 14.81, 13.32, 12.41. F NMR (471 MHz, CDCl3) ¢
-148.97- -149.30(m, 2F).

HRMS (APCI): m/z calcd. for Cs7H73BF2AUN,O [M+H]* 1075.55204, found 1075.55057.
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Synthesis of 3a-HClI

A 5 mL round-bottom flask was loaded with a
stirring bar, bdp(CH,)sBr (bodipy a) (155 mg,
0.271 mmol, 1.1eq), 1,3-bis(2,6-diisopropyl-
phenyl)-5-hydroxy-1H-imidazol-3-ium  chloride
(109 mg, 0.247 mmol, leq), K,CO;3 (34.05 mg,
0.247 mmol, 1eq) and KI (123 mg, 0.739 mmol,

3eq) and acetone (3 mL). The reaction mixture

was heated under reflux for 24 h. The product was extracted with CH,Cl,. The organic phase
were combined, washed with brine, and dried over magnesium sulfate. The solvent was
removed in vacuo. The residue was dissolved in a small amount of CH,Cl,. Diethyl ether was
added, and the resulting precipitate filtered off and washed with diethyl ether. The crude
product was purified by column chromatography (CHCI3: MeOH= 10:1). The product 3a-HCI
(101 mg, 0.108 mmol, yield 44%) is a blue violet solid.

'H NMR (500 MHz, CDCl5) & 8.67 (d, 2H, Ar BODIPY), 8.33 — 8.30 (m, 1H, NCH;N), 8.13
—8.10 (m, 1H, NC(OR)CHN), 7.44 (dt, J = 26.3, 7.8 Hz, 2H, p-H Ar), 7.30 (ddd, J = 8.3, 7.0,
1.9 Hz, 2H, Ar BODIPY), 7.23 (m, 4H, p-H Ar), 7.19 — 7.14 (m, 4H, Ar BODIPY), 4.56 (t, J
= 6.3 Hz, 2H, alkyl chain CH,0), 3.02 — 2.93 (m, 2H, alkyl chain CH, BODIPY), 2.82 (t, J =
7.0 Hz, 4H, CH, BODIPY), 2.64 — 2.50 (m, 4H, CH, BODIPY), 2.50 — 2.43 (m, 2H, iPr-
group CH), 2.40 — 2.30 (m, 2H, iPr-group CH), 2.26 (s, 6H, CH3; BODIPY), 1.81 — 1.71 (m,
2H, alkyl chain CH,), 1.56 — 1.49 (m, 4H, alkyl chain CH,), 1.30 (d, J = 6.8 Hz, 6H, iPr-
group), 1.17 — 1.07 (m, 18H, iPr-group). *C NMR (126 MHz, CDCl;) & 149.52, 148.58,
145.66, 145.18, 144.17, 140.51, 134.19, 133.58, 132.51, 132.35, 132.05, 130.24, 129.85,
129.21, 128.61, 128.56, 128.09, 127.31, 126.05, 124.92, 124.81, 105.17, 76.13, 32.04, 30.73,
29.46, 29.25, 28.98, 28.84, 26.35, 25.10, 24.40, 24.22, 23.58, 20.77, 14.19. >F NMR (471
MHz, CDCl3) 6 -134.43- -134.83 (m, 1F), -135.84- -136.23 (m,1F).

HRMS (ESI): m/z calcd. for CsgHs7AUBF,N4O" [M-CI]* 897.5468, found 897.54488.
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Synthesis of [AuCl(3a]

A 5 mL round-bottom flask was loaded with a
stirring bar, 3a-HCI (42 mg, 0.045 mmol, 1 eq),
[AuCI(Me,S)] (13.3 mg, 0.045 mmol, 1eq),
K2CO3 (6.2 mg, 0.045 mmol, 1 eq) and acetone
(1 mL). The reaction mixture was heated under
reflux for 12 h. The solution was filtered,
evaporated and the residue purified by column
chromatography (Cy: EA = 4:1). [AuCl(3a)] was obtained as a blue solid (31 mg, 0.0274
mmol, yield 61%).

'H NMR (500 MHz, CDCl3) 6 8.72 (d, J = 8.1 Hz, 2H, Ar BODIPY), 7.53 — 7.43 (m, 2H, Ar
BODIPY), 7.37 (t, J = 8.2 Hz, 2H, p-H Ar), 7.28 — 7.22 (m, 8H, o-H Ar, Ar BODIPY), 6.40
(s, 1H, NC(OR)CHN), 4.00 (t, J = 6.2 Hz, 2H, alkyl chain CH, O-), 3.09 — 2.99 (m, 2H, alkyl
chain CH, BODIPY), 2.88 (t, J = 7.0 Hz, 4H, CH, BODIPY), 2.71 — 2.55 (m, 8H, CH;
BODIPY, iPr-group CH), 2.31 (s, 6H, CH3; BODIPY), 1.81 — 1.70 (m, 2H, alkyl chain CH,),
1.70 — 1.60 (m, 2H, alkyl chain CH,), 1.55 — 1.48 (m, 2H, alkyl chain CH,), 1.34 (m, 12H,
iPr-group CHs), 1.21 (m, 12H, iPr-group CHs). *C NMR (126 MHz, CDCls) & 180.33,
149.76, 148.43, 146.26, 145.87, 143.73, 140.49, 134.69, 134.17, 133.18, 132.16, 130.82,
130.72, 130.33, 129.36, 128.68, 128.48, 128.11, 127.39, 124.30, 124.11, 99.26, 72.35, 31.94,
30.71, 29.84, 29.20, 29.01, 28.91, 28.71, 27.07, 26.30, 24.83, 24.32, 24.28, 23.85, 20.81,
14.06, 1.16. F NMR (471 MHz, CDCls)  -137.21--137.62 (m, 1F), -139.81- -140.14
(m, 2F).

HRMS (APCI): m/z calcd. for CssHezAUBF,N4O" [M-CI]* 1093.50362, found 1093.50429.
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Synthesis of [Au(CCPh)(3a)]

An ovendried Schlenk flask was loaded with a
stirring bar, [AuCI(3a)] (25 mg, 0.0221 mmol,
leq) dissolved in CH,Cl, (1 mL) and Et;N (1
mL). Phenylacetylene (84 mg, 0.818 mmol, 37
eq) was added. The flask was sealed and stirred
at 40°C for 24 h. The solution was cooled to

room temperature and diethyl ether added. The

organic solution was washed with water, brine
and dried over MgSO,. After filtration and
removal of solvent, the residue was dissolved in
a small amount of CH,Cl,. Pentane was added, the resulting precipitate was filtered off and
the solid washed with pentane. The product [Au(CCPh)(3a)] is a blue solid (22 mg, 0.0184
mmol, yield 83%).

'H NMR (500 MHz, CDCls) 6 8.74 (d, J = 8.0 Hz, 2H, Ar BODIPY), 7.50 — 7.43 (m, 2H, Ar
BODIPY), 7.39 (t, J = 7.6 Hz, 2H, 2H, p-H Ar), 7.31 — 7.23 (m, 10H, 2H, m-H Ar, Ar
BODIPY, 0-CH CgHs), 7.08 (t, J = 7.4 Hz, 2H, m-CH CgHs), 7.03 (t, J = 7.3 Hz, 1H, p-CH
CgHs), 6.37 (s, 1H, NC(OR)CHN), 3.98 (t, J = 6.2 Hz, 2H, alkyl chain CH, O-), 3.09 — 3.00
(m, 2H, alkyl chain CH, BODIPY), 2.89 (t, J = 7.1 Hz, 4H, CH, BODIPY), 2.76 — 2.56 (m,
8H, CH, BODIPY, iPr-group CH), 2.32 (s, 6H, CH3; BODIPY), 1.78 — 1.70 (m, 2H, alkyl
chain CH,), 1.69 — 1.60 (m, 2H, alkyl chain CH,), 1.54 — 1.46 (m, 2H, alkyl chain CH), 1.39
(dd, J = 11.0, 6.9 Hz, 12H, iPr-group CHs), 1.25 — 1.19 (m, 12H, iPr-group CHs). *C NMR
(126 MHz, CDCl3) ¢ 186.16, 149.75, 148.71, 146.29, 145.89, 143.76, 140.50, 135.17, 134.18,
133.19, 132.40, 132.16, 130.71, 130.59, 130.48, 129.35, 128.78, 128.69, 128.49, 128.11,
127.61, 127.39, 126.23, 125.78, 124.27, 124.05, 103.71, 99.62, 72.20, 31.94, 30.72, 29.20,
29.01, 28.92, 28.74, 26.35, 25.02, 24.49, 24.31, 23.78, 20.81, 14.06. *F NMR (282 MHz,
CDClj3) 0 -137.33- -137.78 (m, 1F), -139.51- -139.86 (m, 1F).

HRMS (APCI): m/z calcd. for Cg7H73AUBF,N4O [M-H]" 1195.55158, found 1195.55057.
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Synthesis of [(Au(3d))(Au(CCPh)(3d))]NTf;

A solution of [Au(CCPh)(3d)] (0.01 M,
1000 pl, 0.0100 mmol, leq) in CH.ClI,
was added to a stirred solution of
[(Au(NTf)(3d)] (1000 pl, 0.01 M, 0.0100
mmol, 1eq) in a Schlenk flask in CH,Cl.,.
The solution was stirred at -10°C for 20
min. The volatiles were evaporated under
reduced pressure. The remaining orange
solid [(Au(3d))(Au(CCPh)(3d))INTf;
(21.4 mg, 0.0092 mmol, 92 %) was used

without additional purification.

'H NMR (500 MHz, CDCls) § 7.46 (t, J = 7.8 Hz, 2H, p-H Ar), 7.41 (t, J = 7.8 Hz, 2H, p-H
Ar), 7.28 — 7.24 (m, 1H, p-H CgHs), 7.24 — 7.16 (m, 4H, m-H Ar), 7.04 (t, J = 7.8 Hz, 2H, m-
H CgHs), 6.67 — 6.62 (m, 2H, 0-H CgHs), 6.52 (s, 2H, NC(OR)CHN), 4.04 (t, J = 6.2 Hz, 4H,
alkyl chain CH, O-), 2.93 — 2.84 (m, 4H, alkyl chain CH, BODIPY), 2.57 — 2.43 (m, 20H, iPr-
group CH, CH; BODIPY), 2.39 (q, J = 7.6 Hz, 8H, CH, BODIPY), 2.22 (s, 6H, CH3
BODIPY), 1.72 (p, J = 6.3 Hz, 4H, alkyl chain CH,), 1.53 — 1.41 (m, 8H, alkyl chain CH,),
1.20 (d, J = 6.9 Hz, 12H, iPr-group CHs), 1.13 (d, J = 6.9 Hz, 12H, iPr-group CHs), 1.09 —
1.02 (m, 36H, iPr-group CH3 CH; BODIPY). *C NMR (126 MHz, CDCls) § 177.33, 152.33,
148.83, 146.18, 145.74, 144.29, 135.65, 134.52, 132.77, 131.82, 131.05, 130.85, 130.80,
130.17, 129.31, 128.35, 125.00, 124.33, 124.10, 121.17, 118.88, 112.15, 100.52, 72.99, 31.50,
29.07, 28.96, 28.82, 28.37, 26.47, 24.87, 24.23, 24.14, 23.65, 17.32, 14.97, 13.45, 12.55.

HRMS (ESI): m/z calcd. for CiosH139AU2B2FsNgO, [M] 2048.05118, found 2048.05339.
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Synthesis of [(Au(3a))(Au(CCPh)(3d))]NTf,

A solution of [Au(CCPh)(3a)] (0.01
M, 1000 ul, 0.01 mmol, leq) in
CH,CI, was added to a solution of
[(Au(NTf,)(3d)] (1000 pl, 0.01 M,
0.01 mmol, 1leq) in CH,Cl, at -10 °C.
Stirring was continued for 20 min,
followed by evaporation of the
volatiles under reduced pressure. The
remaining dark violet amorphous
solid [(Au(3a))(Au(CCPh)(3d))]NTf,

(22.5mg, 0.0092 mmol, 92 %) was isolated as a mixture of three isomers.

'H NMR (500 MHz, CDCls) 6 8.75 (d, J = 8.2 Hz, 8H, Ar BODIPY), 7.52 — 7.43 (m, 8H, p-H
Ar), 7.41 — 7.36 (m, 14H, Ar BODIPY, p-H CgHs), 7.30 —-7.14 (m, 48H, Ar BODIPY, m-H
Ar), 7.08 — 7.00 (m, 8H, o-H CgHs), 6.67 — 6.60 (m, 8H, m-H CgHs), 6.54 — 6.49 (m, 8H,
NC(OR)CHN), 4.08 — 4.00 (m, 16H, alkyl chain CH; O-), 3.09 — 3.01 (m, 8H, alkyl chain
CH, BODIPY), 2.94 — 2.85 (m, 24H, chain CH, BODIPY), 2.68 — 2.58 (m, 16H, CH;
BODIPY), 2.56 — 2.44 (m, 58H, iPr-group CH, CH3; BODIPY), 2.39 (g, J = 7.5 Hz, 16H, CH,
BODIPY), 2.32 (s, 24H, CH3; BODIPY), 2.22 (s, 24H, CH3; BODIPY), 1.77 — 1.68 (m, 16H,
alkyl chain CHp), 1.61 — 1.44 (m, 32H, alkyl chain CH,), 1.22 — 1.17 (m, 48H, iPr-group
CHs), 1.15 — 1.10 (m, 48H, iPr-group CHs), 1.07 — 1.01 (m, 120H, iPr-group CHj CHjs
BODIPY). *C NMR (126 MHz, CDCl;) & 177.32, 152.34, 149.62, 148.83, 146.17, 145.75,
144,12, 140.54, 139.27, 135.64, 134.52, 134.24, 133.49, 132.78, 132.12, 131.81, 131.04,
130.87, 130.80, 130.16, 129.28, 128.59, 128.34, 128.12, 127.36, 125.01, 124.33, 124.10,
121.45, 121.16, 112.14, 100.51, 72.97, 31.94, 31.49, 30.75, 29.86, 29.06, 28.96, 28.82, 28.36,
26.45, 24.86, 24.23, 24.13, 23.65, 20.80, 17.32, 14.97, 14.04, 13.45, 12.55. *F NMR (471
MHz, CDClz) 6 -81.82 (s, 6F, NTf,), -137.45- -137.80 (m, 1F, BODIPY 1b), -139.34 -
-139.71 (m, 1F, BODIPY 1b), -148.92- -149.20 (m, 2F, BODIPY 2a).

APClI HR-MS: m/z calcd for C115H139AU282F4N802 0116H139AU282F4N802 ['\/H‘H]Jr
2168.04691, found 2168.05008.
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Synthesis of [(Au(NTf,)(3d)]

To a solution of [AuCl(3d)] (26.8 mg, 0.0266mmol,
leq) in CH.Cl, (1 mL) was added [Ag(NTf,)] (10.33
mg, 0.0266 mmol, 1leq)). The resulting suspension was

pr O 2 stirred at room temperature for 20 minutes and then
\ /= lPr’: filtered through celite. Evaporation of the CH,CI,
N
YNQ under reduced pressure gave [(Au(NTf,)(3d)] (31 mg,
Prau 0
NTH, 0.0247mmol, 93%).

'H NMR (300 MHz, CDCls) 6 *H NMR (500 MHz, CDCl3) 6 7.52 — 7.46 (m, 2H, p - H Ar),
729 (d, J =40 Hz, 2H, m - H Ar), 7.27 (d, J = 3.9 Hz, 2H, m - H Ar), 6.51 (s, 1H,
NC(OR)CHN), 4.05 (t, J = 6.3 Hz, 2H, alkyl chain CH, O-), 2.96 — 2.84 (m, 2H, alkyl chain
CH; BODIPY), 2.61 — 2.55 (m, 2H, , iPr-group CH), 2.50 — 2.47 (m, 8H, iPr-group CH, CHj3
BODIPY), 2.39 (q, J = 7.6 Hz, 4H, CH, BODIPY), 2.22 (s, 6H, CH; BODIPY), 1.83 - 1.71
(m, 2H, alkyl chain CH,), 1.62 — 1.46 (m, 4H, alkyl chain CH;), 1.30 (dd, J = 9.1, 6.8 Hz,
12H, iPr-group CHs), 1.24 (d, J = 6.9 Hz, 6H, iPr-group CHj3), 1.19 (d, J = 6.9 Hz, 6H, iPr-
group CHs), 1.04 (t, J = 7.6 Hz, 6H, CH; BODIPY). **C NMR (126 MHz, CDCl3) 6 163.11,
152.48, 148.88, 146.13, 145.81, 143.95, 135.43, 134.37, 132.83, 130.94, 130.88, 130.05,
124.30, 124.14, 122.85, 119.0 (q, J = 323.8 Hz, CF3) 115.15, 99.88, 72.57, 31.47, 29.27,
28.97, 28.92, 28.27, 26.40, 24.53, 24.25, 24.00, 23.66, 17.31, 14.96, 13.44, 12.55. 9F NMR
(282 MHz, CDCl3) 6 -79.11 (s, 6F, NTf,), -149.00, -149.11 (m, 2F, BODIPY 2d).

APCI HR-MS: m/z calcd for Cs;Hs7AUBFgN5O5S, [M+H]" 1254.42840, found 1254.42874.
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Synthesis of [Au(CCPh’*)(3d)]

To an ovendried Schlenk flask equipped with a stirring
bar a solution of [AuCI(3d)] (97.2 mg, 0.0963mmol,
leq) CH,Cl, (Iml) and triethylamine (1ml) as well as
1-ethynyl-2-(phenylethynyl)benzene (50.6 mg, 0.250
mmol, 2.6 eq) were added. The flask was sealed and
stirred at 40°C for 24 h. The solution was cooled to
room temperature and diethylether added. The organic
phase was washed with water, brine and dried over
MgSO,. After filtration and removal of solvent, the

residue was dissolved in small amount of CH,ClI,.
Pentane was added, and the resulting precipitate was filtered off and washed with pentane.
The product [Au(CCPh™")(3d)] is an orange solid (90.5 mg, 0.077 mmol, yield 80%).

'H NMR (500 MHz, CDCls) & 7.49 — 7.41 (m, 4H), 7.35 (d, J = 8.7 Hz, 2H), 7.32 — 7.23 (m,
8H), 7.08 — 6.99 (m, 2H), 6.38 (s, 1H, NC(OR)CHN), 3.99 (t, J = 6.2 Hz, 2H), 2.95 — 2.87 (m,
2H), 2.77 — 2.60 (m, 4H), 2.51 (s, 6H), 2.41 (q, J = 7.5 Hz, 4H), 2.24 (s, 6H), 1.80 — 1.69 (m,
4H), 1.64 — 1.52 (m, 4H), 1.52 — 1.44 (m, 4H), 1.44 — 1.32 (m, 12H), 1.28 — 1.16 (m, 12H),
1.06 (t, J = 7.5 Hz, 6H). *C NMR (126 MHz, CDCly) § 186.25, 152.48, 148.71, 146.21,
145.85, 144.02, 135,54, 135.43, 135.13, 132.89, 132.00, 131.48, 130.98, 130.67, 130.52,
130.42, 128.92, 127.96, 127.57, 127.45, 125.59, 125.40, 124.23, 124.01, 101.72, 99.54, 92.19,
89.94, 72.23, 65.97, 31.47, 29.18, 28.90, 28.31, 26.45, 24.95, 24.29, 23.75, 17.32, 14.95,
13.46, 12.55.

APCI HR-MS: m/z calcd for CgsH77AUBF,N;O [M+H]" 1175.581468, found 1175.581870.
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Synthesis of [Au(CCPh’’)(33)]

To an ovendried Schlenk flask equipped with a
stirring bar a solution of [AuCl(3a)] (25.5 mg,
0.0226mmol, 1eq) in CH.CIl; (1 mL) and EtsN (1
mL) and 1-ethynyl-2-(phenyl-ethynyl)benzene
(11.9 mg, 0.0588 mmol, 2.6 eq) were added. The
flask was sealed and stirred at 40°C for 60 h. The

solution was cooled down to room temperature,

O diethyl ether was added. The organic phase was

O = washed with water, brine and dried over MgSO..

After filtration and removal of solvent, the

residue was dissolved in a small amount of CH,Cl,. Pentane was added, and the resulting

precipitate was filtered off and washed with pentane. The product [Au(CCPh™")(3a)] is a blue
solid (24.4 mg, 0.0188 mmol, yield 83%).

'H NMR (500 MHz, CDCl3)  8.83 — 8.65 (m, 2H), 7.44 — 7.31 (m, 8H), 7.31 — 7.12 (m,
11H), 7.04 — 7.00 (m, 2H), 6.40 — 6.37 (m, 1H), 4.00 — 3.98 (M, 2H), 3.06 — 3.03(m, 2H), 2.90
—2.88 (m, 4H), 2.70 — 2.62 (m, 8H), 2.32 (s, 6H), 1.76 — 1.73 (m, 2H), 1.66 — 1.63 (m, 2H),
1.53 — 1.48 (m, 2H), 1.36 — 1.34 (m, 12H), 1.23 — 1.20 (m, 12H). *C NMR (126 MHz,
CDCls) § 186.23, 149.73, 148.71, 146.24, 145.86, 143.78, 140.49, 135.56, 135.13, 134.17,
133.20, 132.89, 132.16, 132.00, 131.48, 130.70, 130.53, 130.43, 129.35, 128.92, 128.76,
128.67, 128.58, 128.49, 128.11, 127.97, 127.59, 127.46, 127.38, 125.59, 125.41, 124.41,
124.29, 124.23, 124.10, 124.02, 101.73, 99.57, 92.20, 89.95, 72.34, 31.93, 30.71, 29.19,
29.00, 28.91, 28.73, 26.34, 26.29, 24.96, 24.84, 24.42, 24.30, 23.84, 23.78, 20.80, 14.05,
10.88, 1.16.

APCI HR-MS: m/z calcd for C75H76AUBF,N,O [M+H]" 1295.581979, found 1295.581870.
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Synthesis of Dibenzopentalene

In a round bottom flask 1-ethynyl-2-(phenylethynyl)benzene (leq),
[(Au(NTf)(3d)] (5 mol%) and [Au(CCPh’’)(3d)] (5 mol%) were
dissolved in 1,2-dichloroethane and heated to 80°C for 24 h. The solvent

was removed under reduced pressure. Without further purification the orange-brownish crude
product was dissolved in CDCls, insoluble impurities were filtered off. NMR measurements
show the desired product signals. The spectroscopic data are in accord with the literature.”

'H NMR (500 MHz, CDCl3) § 7.07 — 7.00 (m, 2H), 6.90 — 6.82 (m, 6H), 6.40 (s, 2H).
3C NMR (126 MHz, CDCls) 6 150.33, 149.15, 134.96, 128.46, 127.99, 127.35, 126.38,
123.30, 122.24.

Synthesis of [(Au(3d))(Au(CCPh’*)(3d))]NTf;

A solution of [Au(CCPh’*)(3a)] (0.01
M, 1276 pl, 0.01276 mmol, leq) in
C,H4Cl, was added to a solution of
[(Au(NTf,)(3d)] (1276 ul, 0.01 M,
0.01276 mmol, 1eq) in C,H4CI, at -10
°C. Stirring was continued for 20 min,
followed by evaporation of the
iPr volatiles under reduced pressure. A

Q dark orange  amorphous  solid

O_ [(Au(3d))(Au(CCPh>*)(3d))]NTH,

. O NTf  (21.7mg, 0.0101 mmol, 79 %) was
O Q isolated.

'H NMR (500 MHz, CDCls) & 7.37 — 7.28 (m, 4H, 2x p - H Ar), 7.09 — 7.01 (m, 8H, 2x m - H
Ar), 6.76 — 6.68 (m, 3H), 6.56 (d, J = 7.2 Hz, 1H), 6.44 (s, 2H, , NC(OR)CHN), 6.38 (t, J =
7.8 Hz, 1H), 6.26 (t, J = 7.6 Hz, 1H), 5.93 (s, 1H), 5.49 (d, J = 7.0 Hz, 1H), 5.25 (d, J = 7.2
Hz, 1H), 3.98 (t, J = 6.2 Hz, 4H, alkyl chain CH; O-), 2.90 — 2.82 (m, 4H, 2x alkyl chain CH,
BODIPY), 2.48 (s, 12H, 2x CH, BODIPY), 2.40 — 2.34 (m, 16H, 2x (iPr-group CH, CH,
BODIPY)), 2.18 (s, 12H, 2x CH, BODIPY), 1.72 — 1.64 (m, 4H, 2x alkyl chain CH,), 1.53 —

* B. Eliasson and U. Edlund, Org. Magn. Res., 1983, 21, 322-327.
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1.39 (m, 8H, 2x alkyl chain 2xCH,), 1.10 (d, J = 6.8 Hz, 12H, 2x iPr-group CHs), 1.05 — 1.00
(m, 24H, 2x iPr-group CHjs), 0.92 — 0.85 (m, 24H, 2x (iPr-group CHs, CH; BODIPY). *C
NMR (126 MHz, CDCl3) ¢ 178.17, 152.32, 148.76, 145.98, 145.75, 145.60, 145.33, 144.23,
135.60, 134.53, 132.75, 131.00, 130.56, 130.24, 128.48, 124.23, 124.15, 124.07, 123.98,
123.12, 121.65, 121.15, 100.48, 77.16, 72.79, 31.48, 29.05, 29.03, 28.87, 28.79, 28.27, 26.34,
24.41, 24.36, 24.21, 23.75, 23.66, 17.30, 14.94, 13.46, 13.42, 12.53. *F NMR (471 MHz,
CDCl3) 6 -81.83, -148.95- -149.28 (m, 4F, 2x BODIPY d).

APPI HR-MS: m/z calcd for Cii4HiasAU-BoF4NgO, [M+H]" 2148.078213, found
2148.081300.
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4. Fluorescence measurements of BODIPY tagged metal complexes

Fluorescence quantum vield

Quantum vyields were determined according to the literature procedure® using rhodamine 6G
(from Sigma-Aldrich, BioReagent, suitable for fluorescence) as the standard. Absorption and
emission spectra for all compounds and standard were obtained over a range of concentrations
(250 nM to 1.0 uM, in 1,2-dichloroethane) where a linear correlation between concentration

and absorption was observed. The absorbance was within the range from 0.01 to 0.1. The

2
quantum vield was calculated according to the equation @, = @, (g:;;") (;’—") where the
st st

subscripts st and x denote standard and test respectively, @ is the fluorescence quantum vyield,
Grad the gradient from the plot of integrated fluorescence intensity vs absorbance, and 7 the
refractive index of the solvent. @y = 0.95 in EtOH.

Equation y=arbx
Weight Instrumental
Residual Sum 161009
14 4 of Squares

Adj. RSquare 0,99342
0,14 4 Value Standard Error

c Intercept 0.98747 02244

12 4 c Siope 11645386 546681 P

T
o
w

0,12 4

0,10 4

0,08

0,06

Absorbance

0,04 4 o1

fluorescence intensity at 533nm
Integrated fluorescence intensity
©
1

0,02 4

0,00 4 0,0 2

T T T T T
0,02 0,04 0,06 0,08 0,10
Absorbance at 523 nm

T T T T T
300 400 500 600 700 800

wavelength/ nm

Figure S 38Left: absorbance (black) and emission (blue, Aexe = 523 nm) spectra of 1 uM
solution of Rhodamine 6G in ethanol. Right: integrated fluorescence intensity vs absorbance
plot for Rhodamine 6G.

® U. Resch-Genger, K. Rurack, Pure Appl. Chem., 2013, 85, 2005-2026.
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Figure S 39 Left: absorbance (black) and emission (blue, Aexe = 523 nm) spectra of 1 uM
solution of [AuCl(3d)] in 1,2-dichloroethane. Right: integrated fluorescence intensity vs
absorbance plot for [AuCl(3d)] complex.
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Figure S 40 Left: absorbance (black) and emission (blue, Aexe = 523 nm) spectra of 1 uM
solution of [Au(NTf,)(3d)] in 1,2-dichloroethane. Right: integrated fluorescence intensity vs
absorbance plot for [Au(NTf,)(3d)] complex.
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Figure S 41 Left: absorbance (black) and emission (blue, Aexe = 523 nm) spectra of 1 uM
solution of [Au(CCPh)(3d)] in 1,2-dichloroethane. Right: integrated fluorescence intensity vs
absorbance plot for [Au(CCPh)(3d)] complex.
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Figure S 42 Left: absorbance (black) and emission (blue, Aexc = 523 nm) spectra of 1 uM
solution of [Au(CCPh™")(3d)] in 1,2-dichloroethane. Right: integrated fluorescence intensity
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Table S 1 Fluorescence quantum yields and spectroscopic data of synthesized compounds

UV/Vis [[AuCI(3a)]

-0,3
0,8+ =
2
© ]
2 0,64 Lo2 E
:
(e}
2 04 3
© 3
0,1 5
0,2 2
0,0 T T T 0,0

200 400 600 800 1000

Figure S 43 Absorbance (black, Aaps = 610 nm) and emission (blue, Aems = 626 NM, Aexe= 523
nm) spectra of 5-10"> M solution of [[AuCl(3a)].
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Figure S 44 Emission (blue, Aaps = 610 NM; Aems = 626 NM, Aexc= 523 NmM) spectra of 5.0-10°M
solution of [AuCl(3a)].
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Fluorescence measurements of BODIPY tagged NHC gold complexes

For all FRET reaction monitoring experiments on gold complexes, (Aexe= 500 nm) was
chosen. At this excitation wavelength the best relative FRET intensity relative to the emission
from the unwanted direct excitation of the acceptor fluorophore by green light was observed.
This approach was reported in detail in: O. Halter, I. Fernandez, H. Plenio, Chem. Eur. J.
2017, 23, 711-719.

Wiedenhoefer acetylene OH-01-227_1.10°M_rt DCE_2_,_500nm
0,07 1
0,06
0,05 1
0,04 -
0,03

Fluorescence intensity

0,02 ~
0,01+

0’00 T T T 1
400 500 600 700 800

wavelength / nm

Figure S 45 Fluorescence intensity vs emission wavelength plot of
[(Au(3a))(Au(CCPh)(3d))]NTf,, it was excited at 500 nm. The measurement was carried out
in 1,2-dichloroethane (c= 1.0-10°M) at rt.
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0,08 4
0,06
0,04 +
0,02+

0,00 —— . e
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Figure S 46 Variation of concentration for compound [(Au(3a))(Au(CCPh)(3d))]NTf,. The

concentration was within the range from 0.5 to 2.0-10° M.
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Figure S 47 Left: emission ( A exc = 500 nm) spectra of 5.0-10° M solution of BODIPY gonor 2d

in 1,2-dichloroethane at rt. Right: emission (A exc = 500 nm) spectra of 5.0-10"° M solution of
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Figure S 48 Black: emission spectra of the sum of the fluorescence intensities of BODIPY gonor
2d and BODIPY aeceptor 2a. Blue: emission (Aexe = 500 nm) spectra of 5.0-10° M solution of
1:1 Mixture of BODIPY gonor 2d and BODIPY aeceptor 2@ in 1,2-dichloroethane at r.t.
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Fluorescence time measurements on “Widenhoefer” and “Hashmi” dimers

General conditions: All experiments were carried out in quartz cuvettes with path length of
10.00 mm equipped with a stirring bar. The temperature (-5°C and 20 °C) was adjusted using
a thermostat and controlled with a thermometer. The cuvette was filled with 2 mL of 2.5 and 5
MM solution of the [Au(NTf,)(3d)] in 1,2-dichloroethane. Next the measurement was started
and the fluorescence intensity at emission maximum was observed. After approximately 2-3
min 20 and 40 pl of 2.53-10™ M solution of gold phenylacetylide derivative respectively gold
Hashmi acetylide derivative (1eq) in 1,2-dichloroethane was added. The time of addition is

indicated with arrows.

Fluorescence time measurements Wiedenhoefer substrates
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Figure S 49 Left: Plot of the time-dependent fluorescence intensities at 534 nm and 626 nm
(Aexc= 500 nm). Right: Fluorescence intensity vs. time plot for the reactions of [Au(NTf,)(3d)]
(c =5.0 x 10° mol-L™) in 1,2-dichloroethane with [Au(CCPh)(3a)] (1eq) at -5°C.
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Figure S 50 Left: Plot of the time-dependent fluorescence intensities at 534 nm and 626 nm

(Rexc= 500 nm). Right: Fluorescence intensity vs. time plot for the reactions of [Au(NTf,)(3d)]

(c =5.0 x 10° mol-L™) in 1,2-dichloroethane with [Au(CCPh)(3a)] (1leq) at 20°C.
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Absorbance time measurements Wiedenhoefer substrates
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Figure S 51 Left: Plot of the time-dependent absorbance intensities at 526 nm and 610 nm.
Right: Absorbance intensity vs. time plot for the reactions of [Au(NTf,)(3d)] (c = 5.0 x 10°®
mol-L) in 1,2-dichloroethane with [Au(CCPh)(3a)] (1eq) at 20°C.
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Fluorescence time measurements Hashmi substrates
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Figure S 52 Left: Plot of the time-dependent fluorescence intensities at 534 nm and 626 nm
(hexc= 500 nm). Right: Fluorescence intensity vs. time plot for the reactions of [Au(NTf,)(3d)]
(c = 2.5 x 10° mol-L™) in 1,2-dichloroethane with [Au(CCPh"")(3a)] (1eq) at 20°C.
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Figure S 53 Left: Plot of the time-dependent fluorescence intensities at 534 nm and 626 nm
(Aexc= 500 nm). Right: Fluorescence intensity vs. time plot for the reactions of [Au(NTf,)(3d)]
(c =5.0 x 10° mol-L™) in 1,2-dichloroethane with [Au(CCPh™")(3a)] (1leq) at -5°C.
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Figure S 54 Left: Plot of the time-dependent fluorescence intensities at 534 nm and 626 nm
(Aexc= 500 nm). Right: Fluorescence intensity vs. time plot for the catalytic reactions of
[Au(NTf,)(3d)] (leq) (c = 5.0 x 10°® mol-L™) and 1-Ethynyl-2-(phenylethynyl)benzene (c =
5.0 x 10° mol-L in 1,2-dichloroethane) with [Au(CCPh"")(3a)] (1eq) at 0°C.
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5. Mass spectrometry
HR-Messung

Generic Display Report

Analysis Info

Analyzis Name  DODals\Pleniol PB4 10HA_pos.d
Wamod Diractinfuskon - M3 - poslilve.m Oparalor Audoiph
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Figure S 55 mass spectrum of 3d-HCI.
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HR-Messung

Mass Spectrum SmartFormula Report

Analysis Info Acquisition Date  7/12/2016 5:16:47 PM
Analysis Name  Do\Data\Plenio\76410HR_pos.d

Method Directinfusion - MS - positive.m Operator  Rudolph

Sample Name ~ OH-01-99 Instrument impact Il 1825265.10135
Comment Halter

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Capillary 4500V Set Dry Heater 180 °C
Scan Begin 50 miz Set End Plate Offset -500V Set Dry Gas 4.0 I/min
Scan End 1300 m'z Set Charging Voltage 2000V Set Divert Valve Source
Set Corona 0 nA Set APCI Heater 0"C
+MS, 0.3-0.9min #15-50
1+
T77.54469
1+
381.29707
226.95123 | )
Meas. mz # lon Formula Score m/z err[mDa] err[ppm] mSigma rdb e Conf N-Rule Adduct
T77.54469 1 C49HBBBF2N40 100.00 777.54488 1.01 1.30 38.5 17.5 even ok M

Figure S 56 mass spectrum of 3d-HCI.
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MSMS-APCI-Messung

Generic Display Report

Analysis Info Acquisition Date  7/13/2016 4:29:37 PM
Analysis Name D:\Data\Plenio\76409HR_APCI MSMS.d
Method APCI_pos.m Qperator Rudolph
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Figure S 57 mass spectrum [AuCI(3d)].
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Figure S 58 mass spectrum [AuCI(3d)].
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Accurate Mass Measurement

Analysis

Sampls
Method
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Figure S 59 mass spectrum [Au(CCPh)(3d)].
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Accurate Mass Measurement

Meas. m/z # lon Formula Sum Formula
107555204 1 CA7TH73AUBF2N40 CH7H73AuUBF2N40 1075 55057
2 CEOHT75AUBF2NO2 C59HTSAUBF2NO2 1075.55191
3 C62HT7T4AUBFNO  CG62H7T4AuBFNO  1075.55077
1 CATHT3AUBF2N40 C57THT72AuBF2N40 1075.55057
2 CE9H75AUBF2NO2 C59HT4AUBF2NO2 1075.55191
3 C62HT4AUBFNOG  CGB2ZH73AuUBFNO 1075 55077

Figure S 60 mass spectrum [Au(CCPh)(3d)].
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Accurate Mass Measurement

Analysis
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Figure S 61 mass spectrum 3a-HCI.
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Accurate Mass Measurement

Meas m/z # lon Formula Score m/z err[mDa] err [ppm] mSigma rdb e Conf N-Rule Adduct
897.54568 1 (C59HE8BF2ZN40O 100.00 B97.54488 0.17 0.19 16 275 even ok M
2 C63HB9N4O 2516 897.54659 0.91 1.01 465 315 even ok M

Figure S 62 mass spectrum 3a-HCI.
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Figure S63 mass spectrum [AuCl(3a].
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Accurate Mass Measurement

Meas. m/z # lon Formula Sum Formula
1093.50429 1 C59HB6TAUBF2N40 (C59HB7AUBF2N40
2 CT76HG62BF2N5 CT6HB2BF2N5

3 CB5H191BF2N40  C65H191BF2N40
4 CT8HB4BF2N20 CTBHB4BF2N20

5 CT1H191BF2 CT1H191BF2

6 C53H196AUBF2N  C53H196AuBF2ZN

Figure S64 mass spectrum [AuCl(3a].
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ok
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Accurate Mass Measurement

Analysis

Samplz Mame

Method
Chent

[\ Cata\Plemot 7r07 1000001 d

OH-01-224
APC|_pos.mi
Halter

Acruisition Diate

onisation
Iass Riange
Ciperator

172017 12422 PM
APCI Positive
S0miz - 3000 miz
Rudoiph

lr=yhy
104
1.54

aa

1124.0888s

35526014

Ll

E42.27T515
L

1185 55158

#MS, 0.0-0.7 i £ -0

iy

]

]

1400

1600 1800 Tz

palil
1.4

1=
118585158

1156 55437
|

1194.55153

1193.55124

1197 55735
1]

1
1198.56000

+MS, 0.0-0. 7 mim £ -0

ZDoem

1193 55207

1182

1194

1156

1138

1200 iz

1195 55165

1196 55447

115455420

L197.55748
L4

1198.560s1

CaoHrphiliBF; M0, 1195 55057

miTiisr e | ssnm il

1142

1104

1138

1200 Tz

(1=

aa

14
113453121

1175.54570

I||..

1336.57 760
1

+MS, 0.0-0. 7 mim £ -0

Zoom

1353.55793 1375 58905

Ki3ss

1180

Fadl

1180

Deparenent of Chemi

1200

Figure S 65 mass spectrum [Au(CCPh)(3a)].

120

Technische Universitat Cameiad

1240

1250 iz

Instrurment Brukar | 1l

e T

S56



Accurate Mass Measurement

Meas. m/z # lon Formula Sum Formula
119555158 1 C67HT3AUBF2N40 CE7HT3AuUBF2ZN40 1195.55057
2 CEOHTSAUBF2NO2 CE9HTSAUBF2NO2 1195.55191
3 C72H74AuUBFNO  C72H74AuBFNO  1195.55077
1 C67THT3AUBF2N40 CB7THT2AuUBF2N40 1195.55057
2 CEOHTSAUBF2NO2 CE9HT4AUBF2NO2 1195 55191
3 C72H74AuUBFNO  C72H73AuBFNO  1195.55077

Figure S 66 mass spectrum [Au(CCPh)(3a)].
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Accurate Mass Measurement

Analysis Ox\Data\Plenict 7 7283000002 d Acquisition Date 2162017 1-52-44 PM
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Figure S 67 mass spectrum [(Au(3d))(Au(CCPh)(3d))]NTf,.

Accurate Mass Measurement

Meas. m/z # lon Formula Score m/z err[mDa] err [ppm] mSigma rdb e Conf N-Rule Adduct
2048.05339 1 C113H142Au2B2F7  100.00 2048.05118 0.78 0.38 175 395 even ok M+H
2 C110H146Au2B2F7S 4.15 2048.05455 4.10 2.00 32.1 345 even ok M+H

Figure S 68 mass spectrum [(Au(3d))(Au(CCPh)(3d))]NTf,.
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Accurate Mass Measurement Gesamtspektrum
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Figure S69 mass spectrum [(Au(3a))(Au(CCPh)(3d))]NTf,.
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Accurate Mass Measurement
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Figure S71 mass spectrum [(Au(3a))(Au(CCPh)(3d))]NTf,.
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Accurate Mass Measurement

Meas. m/z #
204805011 1
2

2168.05008

3
1
2
3
2288.05032 1
2
3

lon Formula
C106H139AuU2B2F4NBO2
C108H141Au2B2F4N503
C114H139Au2B2F2N50
C116H139AU2B2F4NBO2
C118H141AuU2B2F4N50O3
C120H143Au2B2F4N204
C126H139AU2B2F4NBO2
C128H141AuU2B2F4NS03
C130H143Au2B2F4N204

Sum Formula
C106H139Au2B2F4N80O2
C108H141Au2B2F4N503
C114H139AuZB2F2ZN50
C118H139Au2B2F4N80O2
C118H141Au2B2F4N503
C120H143Au2B2F4N204
C126H139AuZB2F4N80O2
C128H141Au2B2F4NS03
C130H143Au2B2F4N204

miz err [mDa] err [ppm]

2048.04691
2048.04826
2048.04597
2168.04691
2168.04826
2168.04960
2288.04691
2288.04826
2288.04960

Figure S72 mass spectrum [(Au(3a))(Au(CCPh)(3d))]NTf..

APPI-HR-Messung

-0.34
1.04
-1.13
-0.13
1.26
2.64
-0.19
1.19
2.57

-0.17
0.51
-0.55
-0.06
0.58
1.22
-0.08
0.52
1.13

rdb e Conf Adduct

395
39.0
47.0
495
49.0
485
59.5
59.0
585

even
odd
odd
even
odd
even
even
odd
even

EEEEEEEEE

Mass spectrum

Analysis D:\Data\Plenio\76806APP1000002.d Acquisition Date  11/4/2016 2:18:40 PM
Sample Name QH-01-110 lonisation APPI Positive
Method APPI_Hartmann.m Mass Range 50m/z - 3000 m/z
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8- +
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6,
1+ 1+
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2,
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2050 2100 ' 2150 ST 2200 ' 2250 " miz

Figure S 73 mass spectrum [(Au(3a))(Au(Au(CCPh)(3d))]NTf.
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Accurate Mass Measurement
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Figure S 74 mass spectrum of [(Au(NTf,)(3d)].
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Accurate Mass Measurement

Meas. m/z # lon Formula Sum Formula
1234.42484 1 C51HB7AUBF7N50552 C51HBT7AUBF7N505S2 1234.42251
2 C54HB5AUBFTNGE02S2 CE4HB5AUBF7NBO2S2 1234.42519
3 CH2HBIAUFENS0BS2 CL2HEYAUFBNS06S2  1234.42537
4 CH55HB4AUF7NBO4S  CBE5HB4AUFTNEO4S  1234.42582
5 C55HB8AUFSNS05S2 CE5HB8AUFSNS05S2  1234.42422
6 C53HB4AUBFENGOBS CBE3HE4AUBFENBOBS 1234.42655
1254.42840 1 C55HBIAUFBNS05S2 C55HB8AUFBNS05S2  1254.43045
2 C51HB8AUBFBNS505S2 C51HE7TAUBFENS05S2 1254.42874
3 C54HB7AUBFTNEO4S2 CE4HE6AUBF7NS04S2 1254.42760

Figure S 75 mass spectrum of [(Au(NTf,)(3d)].

-1.46
1.26
0.53
0.98

-0.61
2.60
2.05
1.21
0.11

-1.18 17.5 even
1.02 22.0 odd
0.43 17.5 even
0.79 23.0 odd

-0.50 21.5 even
2.11 22.0 odd
1.64 20.5 even
0.96 16.5 even
0.09 20.5 even

m/z err [mDa] err [ppm] rdb & Conf N-Rule Adduct

ok M
ok M
ok M
ok M
ok M
ok M
ok M+H
ok M+H
ok M+H
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Accurate Mass Measurement
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Sample Mame  OH-D1-161 lonisation APCI Positive
Method APCl_pos.m Mass Range E0miz - 3000 miz
Chent HalterPlenio Ciperator Rudcdgh
Imians. TEECE_APCLA: sh5, 0.2-0.7 min #1242
0™
1175 5E14
1.5
1.0
0.5
10145297
N 5023937
[illi] J. L . 1L ‘:‘I . . . ‘lli Fl L IJLl '} . .
200 400 =] BOO 1000 1200 0  mE
Imes #hetS, 0020 Emie #1455
10
20 .
] 1175ER1S
154
765841
1.0]
: 1+
0.5 1174.5841 1177587
] 11735855 11T
E\ﬁ: CaiHradioBF 5,0, MirH, 1175 5813|
5003
- 1175EEE
15’33 1176.5857
10003
3 1s | 14
500 1r4sass|  |MHTTSEE
] 11783919
O TD it iteb | RS Tdob | 125 Tlsb 0 15 Tdab me

Mass Spectrometry Faclity, Deparment of Chemisiny, Technische Universital Camnetadt

Figure S 76 Mass spectrum of [Au(CCPh™")(3d)].

Instrument Brukar Impad I
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Accurate Mass Measurement

Meas. m/z # lon Formula Score m/z err[mDa] err [ppm] mSigma rdb e Conf N-Rule Adduct
1175581468 1 C6BHTBAUBFN4 100.00 1175.580727 0.4 0.3 16.5 325 even ok M+H

2 CT3H202F2N30 920 1175.581051 -0.4 -0.4 863 -26.5 even ok M+H

3 CB5H77AUBF2N40  0.00 1175581870 15 12 659.5 285 even ok M+H

Figure S 77 mass spectrum of [Au(CCPh™")(3d)].
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Accurate Mass Measurement
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Figure S 78 mass spectrum of [Au(CCPh™")(3a)].
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Accurate Mass Measurement

Meas. m/z # lon Formula Score m/z err [mDa] err [ppm] mSigma rdb e Conf N-Rule Adduct
1295581979 1 CT0H204AuBN3 100.00 1295580854 0.0 0.0 95 -295 even ok M+H
2 CT5HTTAUBF2N40O 5339 1295581870 11 08 152 385 even ok M+H

Figure S 79 mass spectrum of [Au(CCPh™")(3a)].

Accurate Mass Measurement

Analysis De\Datal Plenicl 7E8E80_61_01_222d.d M'I_I'-I S.it on Date  10/4/2017 3:58:41 PM
Sample Mame 78520 lenisation APP Positive
Metiod appi_high_au.m Mass Range S0miz - 3000 miz
Clhient Halteer OH-01-333 Operator Rudelph
Iriens. TEES0_S1_01_F226.d: +MS, 0.1-0 2min £3-8
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| 1014 5308
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2
1+
1 1490834
1 1
ITamEa?
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i} T dy - T 1 = T T
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Intens +ME, 0.10.3min &3-7
¥10F]
15 .
i 1+
] 1149.0834
10
0.5
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Mass Spechromedry Facllty, Depariment of Chemisiry, Technische Universiat Darmsiadt Irsirument Bnuker Impact 1l

Faoe Tofd

Figure S 80 mass spectrum of [(Au(3d))(Au(Au(CCPh™")(3d))]NTf,.
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Accurate Mass Measurement

Meas. m/z # lon Formula Scare m/z err [mDa] err [ppm] mSigma rdb e Conf N-Rule Adduct
2148.081300 1 C114H143Au2B2F4N802 100.00 2148.078213 -0.1 -0.0 2.9 455 even ok M+H
2 C103H143Au2B2F4N1405  8.45 2148.081401 29 1.3 31.6 37.5 even ok M+H
3 C98H143Au2B2F4N1607  15.87 2148.077378 -1.2 -0.6 50.8 33.5 even ok M+H
4 C108H143Au2B2F4N1203  0.00 2148.085424 1.3 1.5 621.4 415 even ok M+H
2149.083404 1 C114H144Au2B2F4N80O2 -1#J 2149.086038 -992.8 -482.0 614.7 45.0 odd ok M+H
1 C98H144Au2B2F4N1607 100.00 2149.085204 45 2.1 311.7 33.0 odd ok M+H

Figure S 81 mass spectrum of [(Au(3d))(Au(Au(CCPh™")(3d))]NTf,.
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