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General information 

 

All reactions were performed in glass vials in air. Solvents and all other reagents were 

purchased and used as received without any additional purification, except for K2CO3, which 

was finely grinded using a mortar and pestle, and dried under high vacuum before use. 

Elemental analyses were performed at Université de Namur, Rue de Bruxelles 55, B-5000 

Namur, Belgium. 1H and 13C-{1H} apt NMR spectra were recorded in C6D6 or CDCl3 using Bruker 

300, 400 and 500 MHz spectrometers. qNMR measurements and calculations were all 

performed according to the IUPAC method.1 Chemical shifts (ppm) in 1H and 13C NMR spectra 

are referenced to the residual solvent peak (C6D6: ʵI Ґ тΦмс ǇǇƳΣ ʵ/ Ґ мнуΦлс ǇǇƳύΤ ό/5/ƭ3: 

ʵI Ґ тΦнс ǇǇƳΣ ʵ/ Ґ ттΦмс ǇǇƳύΦ1 H NMR splitting patterns are abbreviated as follows: broad 

signal (br), singlet (s), doublet (d), triplet (t), doublet of doublets (dd), doublet of triplets (dt), 

triplet of triplets (tt), quarter (q), quintet (quint), heptet (hept), multiplet (m). All [M-L-Cl] 

complexes (IPr, SIPr, IPr*, IPrMe, BIAN-IPr, BzIPr, MeIPr, MeIMes, ImPyIPr, IMes, SIMes, IPent, 

MonoIPent, ICy, PPh3) and their substituted equivalents were synthesized following the 

procedures described in the literature.2ς7 Silver derivatives, due to their light sensitivity, were 

kept in amber vials to prevent decomposition. All ORBITRAP-HRMS experiments were 

performed at Ghent University. 
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Procedures 

Scope of the weak-base route for the synthesis of Au-selenol complexes 

Table S1. Reaction conditions for synthesis of Se complexes with the weak base route 

Product Solvent Work-up Yield (%) 

1a EtOH CH2Cl2 62 
1a Acetone CH2Cl2 80 
1a Acetone EtOAc 90 
1b EtOH CH2Cl2 47 
1b Acetone CH2Cl2 84 
1c EtOH CH2Cl2 57 
1c Acetone EtOAc 22 
1d EtOH CH2Cl2 41 
1d Acetone EtOAc 84 
1e EtOH CH2Cl2 46 
1e Acetone CH2Cl2 88 
1f EtOH CH2Cl2 55 
1g EtOH CH2Cl2 88 
1h EtOH CH2Cl2 72 
1i EtOH CH2Cl2 91 
1j EtOH CH2Cl2 62 
1j Acetone CH2Cl2 58 
1j EtOH EtOAc 76 
1k EtOH CH2Cl2 53 
1k Acetone EtOAc 77 
1l EtOH CH2Cl2 34 
1l Acetone CH2Cl2 59 

1m EtOH CH2Cl2 43 
1m Acetone CH2Cl2 68 
1n EtOH CH2Cl2 37 
1n Acetone CH2Cl2 60 
1o Acetone CH2Cl2 67 
1p EtOH CH2Cl2 63 
1p Acetone CH2Cl2 75 
1p Acetone EtOAc 70 
1q EtOH CH2Cl2 49 
1q Acetone CH2Cl2 64 
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Synthesis of [Au(IPr)SePh] (1a) 

 
[Au(IPr)Cl] (1 eq, 200 mg, 0.322 mmol), benzeneselenol (1 eq, 50 mg, 34 µL, 0.322 mmol) and K2CO3 (3 
eq, 133 mg, 0.966 mmol) were transferred in a vial with a stirring bar. After that acetone (4 mL) was 
added and the mixture was stirred at 60 °C for 16h. The resulting solution was microfiltered and 
volatiles were removed in vacuo. Then, ethyl acetate (1 mL) was added. The mixture was filtered 
through basic alumina and washed with ethyl acetate (3 x 0.5 mL). The solvent was concentrated, and 
pentane (1 mL) was added, affording a colorless solid which was additionally washed by pentane (3 x 
1 mL) and dried under vacuum. The product was isolated with a 90% yield (215 mg). 
1H NMR (300 MHz, CDCl3ύ ʵ тΦрт ς 7.50 (m, 2H), 7.31 (d, J = 7.8 Hz, 4H), 7.18 (s, 2H), 7.02 ς 6.96 (m, 
2H), 6.87 ς 6.80 (m, 1H), 6.76 ς 6.69 (m, 2H), 2.63 (hept, J = 6.9 Hz, 4H), 1.33 (d, J = 6.9 Hz, 12H), 1.23 
(d, J = 6.9 Hz, 12H) ppm. 
13C NMR (75 MHz, CDCl3ύ ʵ мууΦо όC-Au), 146.4 (CAr), 134.5 (CHAr), 134.3 (CAr), 134.0 (CAr-Se), 130.6 
(CHAr), 127.5 (CHAr), 124.3 (CHAr), 122.9 (CHAr), 122.8 (CH-imid), 28.9 (CH(CH3)2), 24.5 (CH3), 24.2 (CH3) 
ppm. 
77Se NMR (76 MHz, CDCl3): ɻ  86.1 ppm. 

Anal. Calcd: C33H41AuN2Se: C, 53.44; H, 5.57; N, 3.78. Found: C, 53.29; H, 5.37; N, 3.58. 

 

Synthesis of [Au(SIPr)SePh] (1b) 

 

Same protocol from [Au(SIPr)Cl] (1 eq, 100 mg, 0.17 mmol), benzeneselenol (1 eq, 25 mg, 18 µL, 0.17 

mmol) and K2CO3 (3 eq, 67 mg, 0.48 mmol) in acetone. The product was isolated as a colorless solid 

with an 84% yield (44 mg). Crystals suitable for single crystal X-ray diffraction were grown via vapor 

diffusion of hexane into a saturated solution of the product in benzene. 

1H NMR (300 MHz, CDCl3): ɻ  7.53 ς 7.39 (m, 2H), 7.27 (s, 2H), 7.25 (s, 2H), 6.91 ς 6.76 (m, 3H), 6.75 ς 

6.63 (m, 2H), 4.05 (s, 4H), 3.12 (hept, J = 6.8 Hz, 4H), 1.38 (dd, J = 20.4, 6.9 Hz, 24H) ppm. 

13C NMR (75 MHz, CDCl3):  ɻ207.0 (C-Au), 147.0 (CAr), 134.3 (CHAr), 134.3 (CAr), 134.0 (CAr-Se), 129.9 

(CHAr), 127.5 (CHAr), 124.6 (CHAr), 122.8 (CHAr), 53.73 9 (CH2-imid), 29.1 (CH(CH3)2), 25.1 (CH3), 24.3 (CH3) 

ppm. 

77Se NMR (76 MHz, CDCl3): ɻ  91.4 ppm. 

Anal. Calcd: C33H43AuN2Se: C, 53.30; H, 5.83; N, 3.77. Found: C, 53.69; H, 5.93; N, 3.85. 

HRMS: m/z [M + CH3CN]+ calcd for C29H41AuN3
+: 628.2961. Found: 628.2944. 
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Synthesis of [Au(IPr*)SePh] (1c) 

 

Same protocol from [Au(IPr*)Cl] (1 eq, 100 mg, 0.087 mmol), benzeneselenol (1 eq, 14 mg, 10 µL, 0.087 

mmol) and K2CO3 (3 eq, 36 mg, 0.26 mmol) in ethanol at 80°C. After chromatography on alumina in 

ethyl acetate/pentane (3:1), the product was recrystallized with neutral dichloromethane and 

pentane, dried at 60°C for 8h, then isolated as a colorless solid with a 57% yield (63 mg). 

1H NMR (300 MHz, CDCl3): ɻ  7.30 ς 7.23 (m, 3H), 7.22 ς 7.12 (m, 20H), 7.11 ς 7.05 (m, 5H), 6.95 ς 6.76 

(m, 14H), 6.69 ς 6.58 (m, 2H), 5.75 (s, 2H), 5.39 (s, 4H), 2.26 (s, 6H) ppm. 

13C NMR (75 MHz, CDCl3): ɻ  187.5 (C-Au), 143.1 (CAr), 142.5 (CAr), 141.2 (CAr), 140.0 (CAr), 134.9 (CHAr), 

134.1 (CAr-Se), 130.2 (CHAr), 129.8 (CHAr), 129.4 (CHAr), 128.5 (CHAr), 128.4 (CHAr), 127.6 (CHAr), 126.7 

(CHAr), 126.6 (CHAr), 123.1 (CHAr), 122.9 (CHimid), 51.3 (CHPh2), 22.0 (CH3) ppm. 

77Se NMR (76 MHz, CDCl3): ɻ  94.7 ppm. 

Anal. Calcd: C75H61AuN2Se: C, 71.14; H, 4.86; N, 2.21. Found: C, 70.84; H, 5.16; N, 2.52. 

 

Synthesis of [Au(IPrMe)SePh] (1d) 

 

Same protocol from [Au(IPrMe)Cl] (1 eq, 100 mg, 0.15 mmol), benzeneselenol (1 eq, 24 mg, 17 µL, 0.15 

mmol) and K2CO3 (3 eq, 62 mg, 0.45 mmol) in acetone. After filtration on alumina with ethyl acetate, 

the mixture was filtered on celite with ethyl acetate, crushed out with pentane and washed again with 

pentane three times, then left to dry under vacuum. The product was isolated as a colorless solid with 

a 84% yield (100 mg). 

1H NMR (300 MHz, CDCl3): ɻ  7.53 (t, J = 7.8 Hz, 2H), 7.31 (d, J = 7.8 Hz, 4H), 7.04 ς 6.89 (m, 2H), 6.89 ς 

6.77 (m, 1H), 6.79 ς 6.63 (m, 2H), 2.51 (hept, J = 6.7 Hz, 4H), 1.96 (s, 6H), 1.34 (d, J = 6.9 Hz, 12H), 1.23 

(d, J = 6.9 Hz, 12H) ppm. 

13C NMR (75 MHz, CDCl3ύΥ ʵ мупΦр όC-Au), 146.2 (CAr), 134.5 (CHAr), 134.4 (CAr), 132.7 (CAr), 130.5 (CHAr), 

127.4 (CHAr), 125.8 (Cimid), 124.4 (CHAr), 122.8 (CHAr), 28.9 (CH(CH3)2), 25.1 (CH(CH3)2), 23.6 (CH(CH3)2), 

9.7 (CH3) ppm. 

77Se NMR (76 MHz, CDCl3): ɻ  82.6 ppm. 

Anal. Calcd: C35H45AuN2Se: C, 54.62; H, 5.89; N, 3.64. Found: C, 55.10; H, 6.20; N, 4.09. 
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Synthesis of [Au(BIAN-IPr)SePh] (1e) 

 

Same protocol from [Au(BIAN-IPr)Cl] (1 eq, 100 mg, 0.13 mmol), benzeneselenol (1 eq, 21 mg, 15 µL, 

0.13 mmol) and K2CO3 (3 eq, 54 mg, 0.39 mmol) in ethanol. The product was isolated as a yellow solid 

with a 88% yield (101 mg). The purity of the complex was determined after a year of storage at room 

temperature by with trimethoxybenzene in neutral CDCl3 and gave 68 ± 4%. Crystals suitable for single 

crystal X-ray diffraction were grown via vapor diffusion of pentane into a saturated solution of the 

product in tetrahydrofuran. 

1H NMR (300 MHz, CDCl3ύΥ ʵ тΦун όŘΣ W Ґ уΦо IȊΣ нIύΣ тΦсп όǘΣ W Ґ тΦу IȊΣ нIύΣ тΦпо όǘΣ W Ґ тΦп IȊΣ сIύΣ тΦлр 

(d, J = 6.6 Hz, 4H), 6.87 (t, J = 7.3 Hz, 1H), 6.76 (t, J = 7.5 Hz, 2H), 2.89 (hept, J = 7.1 Hz, 4H), 1.37 (d, J = 

6.9 Hz, 12H), 1.12 (d, J = 6.9 Hz, 12H) ppm. 

13C NMR (75 MHz, CDCl3ύΥ ʵ мфнΦу όC-Au), 145.9, (CAr) 138.1 (CAr), 134.5 (CHAr), 134.1 (CAr-Se), 133.0 

(CAr), 130.8 (CHAr), 130.6 (CAr), 129.8 (CAr), 128.5 (CHAr), 127.9 (CHAr), 127.6 (CHAr), 125.6 (Cimid), 124.6 

(CHAr), 123.0 (CHAr), 121.2 (CHAr), 29.1 (CH(CH3)2), 24.5 (CH3), 24.1 (CH3) ppm. 

77Se NMR (76 MHz, CDCl3): ɻ  89.8. 

qNMR (400 MHz, CDCl3): ɻ  68 ± 4%. 

Anal. Calcd: C43H45AuN2Se: C, 59.65; H, 5.24; N, 3.24. Found: C, 60.29; H, 5.61; N, 4.13. 

 

Synthesis of [Au(BzIPr)SePh] (1f) 

 

Same protocol from [Au(BzIPr)Cl] (1 eq, 100 mg, 0.23 mmol), benzeneselenol (1 eq, 36 mg, 26 µL, 0.23 

mmol) and K2CO3 (3 eq, 95 mg, 0.69 mmol) in ethanol. After chromatography on alumina with ethyl 

acetate/petroleum ether (3:1), filtration on celite with ethyl acetate, crush out from benzene/heptane, 

the product was washed with cold pentane and isolated as a yellow solid with a 55% yield (69 mg). 

1H NMR (300 MHz, CDCl3ύΥ ʵ тΦус ς 7.72 (m, 4H), 7.64 (dd, J = 6.2, 3.2 Hz, 4H), 7.37 (dd, J = 6.2, 3.2 Hz, 

4H), 7.06 (dd, J = 5.0, 1.9 Hz, 5H), 5.51 (hept, J = 6.9 Hz, 4H), 1.74 (d, J = 7.0 Hz, 24H) ppm. 

13C NMR (75 MHz, CDCl3): ɻ  194.2 (C-Au), 135.3 (CHAr), 132.7 (Cimid), 128.1 (CHAr), 124.2 (CHAr), 123.8 

(CAr-Se), 123.7 (CHAr), 113.1 (CHAr), 53.8 (CH(CH3)2), 21.9 (CH3) ppm. 

77Se NMR (76 MHz, CDCl3): ɻ  86.5 ppm. 

Anal. Calcd: C19H23AuN2Se: C, 41.09; H, 4.17; N, 5.04. Found: C, 41.09; H, 4.47; N, 5.10. 
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Synthesis of [Au(MeIPr)SePh] (1g) 

 

Same protocol from [(MeIPr)AuCl] (1 eq, 100 mg, 0.23 mmol), benzeneselenol (1 eq, 36 mg, 26 µL, 0.23 

mmol) and K2CO3 (3 eq, 95 mg, 0.69 mmol) in ethanol. After chromatography on alumina with ethyl 

acetate/petroleum ether (3:1), the product was left to dry and isolated as a yellow solid with a 88% 

yield (112 mg). 

1H NMR (300 MHz, CDCl3): ɻ  7.52 (t, J = 7.8 Hz, 1H), 7.28 (d, J = 7.8 Hz, 2H), 7.26 (s, 2H), 7.14 (d, J = 1.9 

Hz, 1H), 6.96 ς 6.89 (m, 2H), 6.83 (t, J = 7.5 Hz, 2H), 3.96 (d, J = 1.9 Hz, 3H), 2.44 (hept, J = 6.8 Hz, 2H), 

1.25 (dd, J = 6.9, 1.9 Hz, 6H), 1.11 (dd, J = 7.0, 1.9 Hz, 6H) ppm. 

13C NMR (75 MHz, CDCl3):  ɻ192.7 (C-Au), 146.1 (CAr), 134.8 (CHAr), 134.8 (CAr), 134.35 (CHAr), 130.5 

(CHAr), 127.8 (CHAr), 124.2 (CHAr), 123.5 (CHimid), 123.2 (CHimid), 121.6 (CAr-Se), 121.3 (CHAr), 38.1 

(CH(CH3)2), 28.5 (CH3), 24.3 (CH3) ppm. 

Anal. Calcd: C22H27AuN2Se: C, 44.38; H, 4.57; N, 4.70. Found: C, 44.25; H, 4.72; N, 4.80. 

 

Synthesis of [Au(MeIMes)SePh] (1h) 

 

Same protocol from [(MeIMes)AuCl] (1 eq, 100 mg, 0.23 mmol), benzeneselenol (1 eq, 36 mg, 26 µL, 

0.23 mmol) and K2CO3 (3 eq, 95 mg, 0.69 mmol) in ethanol. After filtration on alumina with 

tetrahydrofuran, the mixture was filtered again on celite and recrystallized with pentane. The product 

was isolated as a yellow solid with a 73% yield (93 mg). 

1H NMR (300 MHz, CDCl3): ɻ  7.38 ς 7.28 (m, 2H), 7.12 (d, J = 1.9 Hz, 1H), 7.02 ς 6.80 (m, 6H), 3.94 (s, 

3H), 2.36 (s, 3H), 2.05 (s, 6H) ppm. 

13C NMR (75 MHz, CDCl3):  ɻ185.9 (C-Au), 139.5 (CAr), 135.2 (CAr), 134.9 (CHAr), 133.5 (CAr-Se), 129.4 

(CHAr), 127.8 (CHAr), 123.5 (CHAr), 121.5 (CHimid), 106.1 (CAr), 38.0 (OCH3), 21.3 (CH3), 18.0 (CH3) ppm. 

77Se NMR (76 MHz, CDCl3): ɻ  86.6 ppm. 

Anal. Calcd: C19H21AuN2Se: C, 41.24; H, 3.83; N, 5.06. Found: C, 41.05; H, 3.90; N, 5.07. 
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Synthesis of [(ImPyIPr)AuSePh] (1i) 

 

Same protocol from [(ImPyIPr)AuCl] (1 eq, 100 mg, 0.17 mmol), benzeneselenol (1 eq, 27 mg, 19 µL, 

0.17 mmol) and K2CO3 (3 eq, 70 mg, 0.51 mmol) in ethanol. After chromatography with ethyl 

acetate/petroleum ether (3:1), the product was recrystallized from neutral dichloromethane/pentane 

and isolated as a colorless solid with a 91% yield (92 mg). The purity of the complex was determined 

after a year of storage at room temperature by qNMR with trimethoxybenzene in basic CDCl3 and gave 

94 ± 3%. 

1H NMR (300 MHz, CDCl3ύΥ ʵ тΦрс όŘŘǘΣ W Ґ тΦуΣ пΦсΣ мΦр IȊΣ оIύΣ тΦрм ς 7.45 (m, 4H), 7.36 (d, J = 1.5 Hz, 

1H), 7.29 (dd, J = 7.8, 1.5 Hz, 2H), 7.06 (ddd, J = 9.3, 6.6, 1.5 Hz, 1H), 6.90 ς 6.84 (m, 2H), 6.83 ς 6.77 

(m, 1H), 6.68 (td, J = 7.7, 1.6 Hz, 2H), 6.61 (dt, J = 6.7, 1.4 Hz, 1H), 2.40 ς 2.22 (m, 2H), 1.22 (dd, J = 6.8, 

1.5 Hz, 6H), 1.13 (dd, J = 6.9, 1.5 Hz, 6H) ppm. 

13C NMR (75 MHz, CDCl3ύΥ ʵ мтфΦм όC-Au), 145.6 (CAr), 140.2 (CAr), 135.9 (CAr), 134.5 (CHAr), 134.4 (CAr), 

134.2 (CAr-Se), 131.5 (Cimid), 130.5 (CHAr), 129.8 (CHAr), 129.2 (CHAr), 127.3 (CHAr), 124.1 (CHAr), 123.5 

(CHAr), 122.7 (CHAr), 117.0 (CHAr), 116.0 (CHAr), 113.3 (CHAr), 28.6 (CH(CH3)2), 24.7 (CH3), 24.2 (CH3) ppm. 

77Se NMR (76 MHz, CDCl3): ɻ  87.3 ppm. 

qNMR (400 MHz, CDCl3): ɻ  94 ± 3%. 

Anal. Calcd: C31H31AuN2Se: C, 52.62; H, 4.42; N, 3.96. Found: C, 53.50; H, 4.88; N, 4.18. 

 

Synthesis of [Au(IMes)SePh] (1j) 

 

Same protocol from [Au(IMes)Cl] (1 eq, 100 mg, 0.19 mmol), benzeneselenol (1 eq, 29 mg, 21 µL, 0.19 

mmol) and K2CO3 (3 eq, 77 mg, 0.56 mmol) in ethanol. After completion, ethanol was removed, then 

the mixture was passed with ethyl acetate on basic alumina and ethyl acetate was removed. The crude 

was then recrystallized from neutralized dichloromethane and pentane, washed in pentane and left to 

dry at 40°C for a few hours. The product was isolated as a colorless solid with a 76% yield (94 mg). The 

purity of the complex was determined after one year of storage at room temperature by qNMR with 

trimethoxybenzene as internal standard in neutral CDCl3 and gave 89 ± 2%. 

1H NMR (300 MHz, CDCl3): ɻ  7.14 ς 7.11 (m, 2H), 7.11 (s, 2H), 7.02 (s, 4H), 6.92 ς 6.88 (m, 1H), 6.84 ς 

6.67 (m, 2H), 2.37 (s, 6H), 2.14 (s, 12H) ppm. 

13C NMR (75 MHz, CDCl3): ɻ  186.6 (C-Au), 139.6 (CAr), 139.5 (CAr), 135.0 (CAr), 135.0 (CAr-Se), 134.6 (CHAr), 

129.5 (CHAr), 129.2 (CHAr), 127.6 (CHAr), 123.3 (CHAr), 121.9 (CHimid), 21.3 (CH3), 17.9 (CH3) ppm. 

77Se NMR (76 MHz, CDCl3): ɻ  86.9 ppm. 

HRMS: m/z [M + CH3CN]+ calcd for C23H27AuN3
+: 542.1865. Found: 542.1856. 
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qNMR (400 MHz, CDCl3ύΥ ʵ 89 ± 2%. 

 

Synthesis of [Au(SIMes)SePh] (1k) 

 

Same protocol from [Au(SIMes)Cl] (1 eq, 100 mg, 0.19 mmol), benzeneselenol (1 eq, 29 mg, 21 µL, 0,19 

mmol) and K2CO3 (3 eq, 77 mg, 0.56 mmol) in ethanol. After filtration on alumina with ethyl acetate, 

the product was recrystallized from dichloromethane/pentane, and isolated as a colorless solid with a 

53% yield (65 mg). 

1H NMR (300 MHz, CDCl3): ɻ  7.01 (d, J = 8.2 Hz, 2H), 6.97 (s, 4H), 6.89 ς 6.84 (m, 1H), 6.74 (t, J = 7.6 Hz, 

2H), 3.99 (s, 4H), 2.34 (d, J = 9.5 Hz, 18H) ppm. 

13C NMR (75 MHz, CDCl3): 206.4 (C-Au), 138.8 (CAr), 135.9 (CAr), 134.9 (CHAr), 134.5 (CHAr), 133,7 (CAr-

Se), 129.8 (CHAr), 127.5 (CHAr), 123.2 (CHAr), 50.9 (CH2-imid), 21.2 (CH3), 18.1 (CH3) ppm. 

77Se NMR (76 MHz, CDCl3): ɻ  92.6 ppm. 

Anal. Calcd: C27H31AuN2Se: C, 49.17; H, 4.74; N, 4.25. Found: C, 49.54; H, 4.84; N, 4.57. 

HRMS: m/z [M + CH3CN]+ calcd for C23H29AuN3
+: 544.2022. Found: 544.2011. 

 

Synthesis of [Au(IPent)SePh] (1l) 

 

Same protocol from [Au(IPent)Cl] (1 eq, 100 mg, 0.14 mmol), benzeneselenol (1 eq, 21 mg, 15 µL, 0.14 

mmol) and K2CO3 (3 eq, 58 mg, 0.42 mmol) in acetone. After filtration on alumina with ethyl acetate, 

the mixture was filtered again on celite with ethyl acetate, recrystallized with pentane, triturated with 

pentane three times and left to dry. The product was isolated as a colorless solid with a 59% yield (70 

mg). Crystals suitable for single crystal X-ray diffraction were grown via vapor diffusion of hexane into 

a saturated solution of the product in benzene. 

1H NMR (300 MHz, CDCl3): ɻ  7.52 (t, J = 7.8 Hz, 2H), 7.22 (d, J = 7.8 Hz, 4H), 7.05 (d, J = 7.3 Hz, 4H), 6.87 

ς 6.78 (m, 1H), 6.76 ς 6.65 (m, 2H), 2.23 (p, J = 7.2 Hz, 4H), 2.04 ς 1.32 (m, 18H), 0.89 (t, J = 7.4 Hz, 

12H), 0.79 (t, J = 7.4 Hz, 12H) ppm. 

13C NMR (75 MHz, CDCl3):  ɻ187.4 (C-Au), 143.6 (CAr), 136.9 (CAr), 134.7 (CHAr), 134.3 (CAr-Se), 130.1 

(CHAr), 127.4 (CHAr), 124.8 (CHAr), 123.3 (CHAr), 122.8 (CHimid), 42.9 (CH(C2H5)2), 29.2 (CH2), 28.2 (CH2), 

12.7 (CH3), 12.6 (CH3) ppm. 

77Se NMR (76 MHz, CDCl3): ɻ  83.6 ppm. 

Anal. Calcd: C41H57AuN2Se: C, 57.67; H, 6.73; N, 3.78. Found: C, 58.02; H, 7.04; N, 3.67. 
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Synthesis of [Au(MonoIPent)SePh] (1m) 

 

Same protocol from [Au(MonoIPent)Cl] (1 eq, 50 mg, 0.084 mmol), benzeneselenol (1 eq, 13 mg, 9 µL, 

0.084 mmol) and K2CO3 (3 eq, 34 mg, 0.252 mmol) in acetone (1 mL) was added and the mixture was 

stirred at 60 °C for 16h. After filtration on alumina, volatile were evaporated and the product was 

recrystallized with pentane and hexane. After drying overnight, the product was isolated as a colorless 

solid with a 68% yield (41 mg). 

Furthermore, an identical preparation (50 mg scale in acetone) was stirred at 60°C for 1h, leading to 

full conversion of the product, which was then isolated as a colorless solid with a 78% yield (47mg). 

1H NMR (300 MHz, CDCl3ύΥ ʵ тΦрп όǘŘΣ W Ґ тΦсΣ мΦп IȊΣ нIύΣ тΦпр όǘΣ W Ґ уΦр IȊΣ нIύΣ тΦоф όŘŘΣ W Ґ уΦлΣ мΦп 

Hz, 2H), 7.33 (td, J = 7.5, 1.5 Hz, 2H), 7.17 (s, 2H), 7.10 (t, J = 7.9 Hz, 2H), 6.86 (dd, J = 8.4, 6.2 Hz, 1H), 

6.76 (t, J = 7.5 Hz, 2H), 2.45 ς 2.23 (m, 2H), 1.81 ς 1.50 (m, 8H), 0.82 (dtt, J = 10.6, 7.6, 4.1 Hz, 12H) 

ppm. 

13C NMR (400 MHz, CDCl3ύΥ ʵ мутΦп όC-Au), 143.6 (CAr), 136.9 (CAr), 134.7 (CHAr), 134.3 (C-Se), 130.1 

(CHAr), 127.4 (CHAr), 124.8 (CHAr), 123.3 (CHAr), 123.8 (CHAr), 122.8 (CHimid), 42.9 (CH(C2H5)2), 29.2 (CH2), 

28.2 (CH2), 12.7 (CH3), 12.6 (CH3) ppm. 

77Se NMR (76 MHz, CDCl3): ɻ  83.2 ppm. 

Anal. Calcd: C31H37AuN2Se: C, 52.18; H, 5.23; N, 3.93. Found: C, 52.13; H, 5.49; N, 4.18. 

 

Synthesis of [Au(ICy)SePh] (1n) 

 

[Au(ICy)Cl] (1 eq, 100 mg, 0.22 mmol), benzeneselenol (1 eq, 34 mg, 14 µL, 0.22 mmol) and K2CO3 (3 

eq, 91 mg, 0.66 mmol) were transferred in a vial with a stirring bar. After that ethanol (2 mL) was added 

and the mixture was stirred at 60 °C for 16h. The resulting solution was microfiltered and volatiles were 

removed in vacuo. Then, neutralized dichloromethane (1 mL) was added. The mixture was filtered 

through basic alumina and washed with neutralized dichloromethane (3 x 0.5 mL). The solvent was 

concentrated and hexane (1 mL) was added, affording a colorless solid which was additionally washed 

by hexane (3 x 1 mL) and dried under vacuum. The product was isolated with 60% yield (76 mg). 

However, even though this complex passed elemental analysis, the X-ray examination of the crystals 

grown in chloroform/hexane did not lead to the target structure. While it can be suspected that the 

complex decomposed due to prolonged storage in chloroform during the process, it was not included 

in the final scope of products. 

1H NMR (300 MHz, CDCl3): ɻ  7.78 (m, 2H), 7.12 ς 7.00 (m, 3H), 6.93 (s, 2H), 4.61 (tt,, 2H), 2.21 ς 2.08 

(m, 4H), 1.95 ς 1.83 (m, 4H), 1.81 ς 1.72 (m, 2H), 1.67 ς 1.55 (m, 4H), 1.44 (m, 4H), 1.21 (m, 2H) ppm. 
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13C NMR (400 MHz, CDCl3): ɻ  181.8 (C-Au), 135.3 (CAr), 128.1 (CAr), 124.0 (CAr), 116.9 (CHimid), 104.0 (CAr-

Se), 60.8 (CH), 34.3 (CH2), 25.5 (CH2), 25.2 (CH2) ppm. 

Anal. Calcd: C21H29AuN2Se: C, 43.09; H, 4.99; N, 4.79. Found: C, 43.22; H, 4.91; N, 5.09. 

IC50 A-549 HT-29 MCF-7 Vero-E6 

[Au( ICy)SePh] 

(1n) 

0.9 

± 0.1 

1.1 

± 0.3 

1.0 

± 0.2 

2.0 

± 0.1 

 

Synthesis of [Au(PPh3)SePh] (1o) 

 

Same protocol from [Au(PPh3)Cl] (1 eq, 100 mg, 0.20 mmol), benzeneselenol (1 eq, 32 mg, 21 µL, 0.20 

mmol) and K2CO3 (3 eq, 84 mg, 0.61 mmol) in acetone. The product was isolated as a light orange solid 

with a 67% yield (83 mg). 31P NMR spectra corresponded to the crystal reported in the literature.8 

1H NMR (300 MHz, CDCl3) ɻ  7.81 ς 7.67 (m, 2H), 7.61 ς 7.42 (m, 15H), 7.12 ς 7.01 (m, 3H) ppm. 

13C NMR (75 MHz, CDCl3) ɻ  134.3, 134.3, 132.0, 129.4, 129.3 ppm. 

31P NMR (121 MHz, CDCl3) ɻ  38.96 ppm. 
77Se NMR (76 MHz, CDCl3) ɻ  86.5 ppm. 

Anal. Calcd: C24H20AuPSe: C, 46.85; H, 3.28. Found: C, 47.14; H, 3.38. 

 

Synthesis of [Cu(IPr)SePh] (1p) 

 

Same protocol from [Cu(IPr)Cl] (1 eq, 100 mg, 0.21 mmol), benzeneselenol (1 eq, 32 mg, 23 µL, 0.21 

mmol) and K2CO3 (3 eq, 87 mg, 0.63 mmol) in acetone. The product was isolated as a yellow solid with 

a 75% yield (93 mg). 

1H NMR (300 MHz, CDCl3) ɻ  7.51 (t, J = 7.8 Hz, 2H), 7.30 (d, J = 7.8 Hz, 4H), 7.13 (s, 2H), 6.94 ς 6.88 (m, 

2H), 6.83 ς 6.76 (m, 1H), 6.66 (t, J = 7.5 Hz, 2H), 2.66 ς 2.54 (m, 4H), 1.28 (d, J = 6.9 Hz, 12H), 1.23 (d, J 

= 6.9 Hz, 12H) ppm. 

13C NMR (75 MHz, CDCl3): ɻ  194.8 (C-Au), 145.8 (CAr), 135.6 (CHAr), 134.5 (CAr-Se), 130.6 (CHAr), 130.3 

(CHAr), 127.6 (CHAr), 124.3 (CHAr), 123.0 (CHimid), 113.7 (CAr), 28.9 (CH(CH3)2), 24.9 (CH3), 24.0 (CH3) ppm. 

77Se NMR (76 MHz, C6D6): ɻ  106.9 ppm. 

HRMS: m/z [M + CH3CN]+ calcd for C29H39CuN3
+: 492.2435. Found: 492.2423. 
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Synthesis of [Ag(IPr)SePh] (1q) 

 

Same protocol from [Ag(IPr)Cl] (1 eq, 100 mg, 0.19 mmol), benzeneselenol (1 eq, 30 mg, 21 µL, 0.19 

mmol) and K2CO3 (3 eq, 79 mg, 0.57 mmol) in acetone. The product was isolated as a colorless solid 

with a 64% yield (73 mg). The product should be kept in an amber vial or in a glass vial wrapped in 

aluminum foil. 

1H NMR (300 MHz, CDCl3): ɻ  7.48 (t, J = 7.8 Hz, 2H), 7.28 (s, 2H), 7.26 ς 7.15 (m, 4H), 7.04 ς 6.93 (m, 

2H), 6.78 (tt, J = 6.9, 1.3 Hz, 1H), 6.66 (td, J = 7.8, 7.4, 1.7 Hz, 2H), 2.54 (hept, J = 6.9 Hz, 4H), 1.20 (dd, 

J = 12.3, 6.8 Hz, 24H) ppm. 

13C NMR (75 MHz, CDCl3): ɻ  195.5 (C-Au), 145.8 (CAr), 135.5 (CAr), 134.7 (CAr), 134.2 (CAr-Se), 130.7 (CAr), 

127.6 (CAr), 124.3 (CAr), 123.4 (CAr), 122.3 (CAr), 28.8 (CH(CH3)2), 24.8 (CH3), 24.16 (CH3) ppm.  

77Se NMR (76 MHz, C6D6) ɻ  50.8 ppm. 

Anal. Calcd: C33H41AuN2Se: C, 60.74; H, 6.33; N, 4.29. Found: C, 61.19; H, 6.64; N, 4.64. 
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General procedures for the synthesis of starting materials for Se-insertion 

The Se-insertion pathway was inspired by the synthesis of selenols from organolithium compounds 

with elemental selenium.9 While selenation is also possible by other means, such as Ni catalysis,10 this 

mechanism has not been reported. We decided to start with aryl substrates, since they can be readily 

obtained from the corresponding chloride complexes with the weak base route.11 Our other target 

compounds included acetonyl, hydroxyl, or alkynyl derivatives. 

 

 

Product Base (eq) Solvent ɲ όϲ/ύ Time (h) 

S2a K2CO3 (3) Ethanol 40 4 

S2b K2CO3 (6) Acetone 60 24 

S2c KOH (6) tBuOH (0.2) THF 25 24 

S2d K2CO3 (3) Ethanol 60 16 

 

Scheme S1 Synthesis of substrates for Se insertion 
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Synthesis of S1a 

[Au(IPr)Cl] (300 mg, 0.483 mmol), phenylboronic acid (70 mg, 0.579 mmol, 1.2 eq), K2CO3 (200 mg, 

1.449 mmol, 3 eq) were dissolved in a 1:1 mixture of ethyl acetate and water (1.2 mL each). Once the 

reaction is complete, the biphasic solution is transferred to a separating funnel with ethyl acetate and 

water (5mL each). The organic phase is washed again with water, dried with anhydrous MgSO4, filtered, 

and dried over vacuum, yielding a microcrystalline colorless solid with 98% yield (313 mg). NMR spectra 

corresponded to the results reported in the literature.11 

1H NMR (300 MHz, CDCl3) ɻ  7.46 (t, J = 8.3, 7.3 Hz, 2H), 7.27 (d, J = 6.8 Hz, 4H), 7.14 (s, 2H), 7.08 ς 7.04 

(m, 2H), 6.95 (t, 2H), 6.86 ς 6.79 (m, 1H), 2.67 (hept, J = 6.7 Hz, 4H), 1.40 (d, J = 6.9 Hz, 12H), 1.24 (d, J 

= 6.9 Hz, 12H) ppm. 

 

Synthesis of S1b 

[Au(IPr)Cl] (300 mg, 0.483 mmol), 4-tolylboronic acid (78.8 mg, 0.579 mmol, 1.2 eq), K2CO3 (200 mg, 

1.449 mmol, 3 eq) were dissolved in a 1:1 mixture of ethyl acetate and water (1.2 mL each). Once the 

reaction is complete, the biphasic solution is transferred to a separating funnel with ethyl acetate and 

water (5mL each). The organic phase is washed again with water, dried with anhydrous MgSO4, filtered, 

and dried over vacuum, yielding a microcrystalline colorless solid. The organic phase is washed again 

with water, dried with anhydrous MgSO4, filtered, and dried over vacuum, yielding a microcrystalline 

colorless solid with 82% yield (268 mg). NMR spectra corresponded to the results reported in the 

literature.12 

1H NMR (400 MHz, CDCl3) ɻ  7.45 (t, J = 7.8 Hz, 2H), 7.28 (d, J = 6.194 Hz, 4H), 7.14 (s, 2H), 6.99 ς 6.95 

(m, 2H), 6.85 ς 6.81 (m, 2H), 2.67 (hept, J = 6.9 Hz, 4H), 2.16 (s, 3H), 1.40 (d, J = 6.9 Hz, 12H), 1.24 (d, J 

= 6.9 Hz, 12H) ppm. 

 

Synthesis of S1c 

[Au(IPr)Cl] (300 mg, 0.483 mmol), 4-methoxyphenylboronic acid (87.9 mg, 0.579 mmol, 1.2 eq), K2CO3 

(200 mg, 1.449 mmol, 3 eq) were dissolved in a 1:1 mixture of ethyl acetate and water (1.2 mL each). 

Once the reaction is complete, the biphasic solution is transferred to a separating funnel with ethyl 

acetate and water (5mL each). The organic phase is washed again with water, dried with anhydrous 

MgSO4, filtered, and dried over vacuum, yielding a microcrystalline colorless solid with 78% yield (260 

mg). NMR spectra corresponded to the results reported in the literature.11 

1H NMR (300 MHz, CDCl3) ɻ  7.51 ς 7.40 (m, 2H), 7.28 (d, J = 1.6 Hz, 4H), 7.05 ς 6.95 (m, 2H), 6.68 ς 6.58 

(m, 2H), 3.65 (s, 3H), 2.77 ς 2.57 (m, 4H), 1.40 (d, J = 6.9 Hz, 12H), 1.23 (d, J = 6.9 Hz, 12H) ppm. 
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Synthesis of S1d 

[Au(IPr)Cl] (400 mg, 0.644 mmol), 4-(trifluoromethyl)phenylboronic acid (146.6 mg, 0.772 mmol, 1.2 

eq), K2CO3 (267 mg, 1.982 mmol, 3 eq) were dissolved in a 1:1 mixture of ethyl acetate and water (1.5 

mL each). Once the reaction is complete, the biphasic solution is transferred to a separating funnel 

with ethyl acetate and water (5mL each). The organic phase is washed again with water, dried with 

anhydrous MgSO4, filtered, and dried over vacuum, yielding a microcrystalline colorless solid with 98% 

yield (461 mg). 

1H NMR (300 MHz, CDCl3) ɻ  7.51 ς 7.44 (m, 2H), 7.28 (d, J = 7.8 Hz, 4H), 7.24 ς 7.09 (m, 4H), 7.16 (s, 

2H), 2.65 (hept, J = 6.9 Hz, 4H), 1.39 (d, J = 6.8 Hz, 12H), 1.24 (dd, J = 7.0, 2.2 Hz, 12H) ppm. 

13C NMR (400 MHz, CDCl3): ɻ  196.0 (C-Au), 175.0 (CAr), 145.8 (CAr), 140.3 (CHAr), 134.5 (CAr), 130.4 (CHAr), 

124.1 (CHAr), 123.0 (CHimid), 122.6 (q, J = 3.9 Hz) (CF3), 28.9 (CH(CH3)2), 24.6 (CH3), 24.0 (CH3) ppm. 

19F NMR (376 MHz, CDCl3) ɻ  -62.28 ppm. 

HRMS: m/z [M + CH3CN]+ calcd for C29H39AuN3
+: 626.2804. Found: 626.2797. 

 

Synthesis of S1db 

[Au(IPr)Cl] (200 mg, 0.322 mmol), 3-(trifluoromethyl)phenylboronic acid (61 mg, 0.354 mmol, 1.1 eq), 

K2CO3 (133 mg, 0.966 mmol, 3 eq) were dissolved in 2 mL of ethanol and stirred at room temperature 

for 16 hours. Once the reaction is complete, the solvents are removed and the mixture filtered with 

neutralized dichloromethane. The product is precipitated in pentane, dried over vacuum, yielding a 

microcrystalline colorless solid with 77% yield (180 mg). 

1H NMR (300 MHz, CDCl3) ɻ  7.48 (t, J = 7.8 Hz, 2H), 7.29 (d, J = 7.6 Hz, 4H), 7.20 (t, J = 4.4 Hz, 1H), 7.15 

(s, 2H), 7.06 (d, J = 4.2 Hz, 2H), 2.66 (p, J = 6.8 Hz, 4H), 1.39 (d, J = 6.9 Hz, 12H), 1.24 (d, J = 6.9 Hz, 12H) 

ppm. 

13C NMR (400 MHz, CDCl3): ɻ  195.5 (C-Au), 170.0 (CAr), 145.5 (CAr), 143.5 (CHAr), 143.4 (CHAr), 134.2 (CAr), 

130.1 (CHAr), 126.0 (CHimid), 123.8 (CHAr), 122.7 (CHAr), 120.5 (q, J = 4.0 Hz) (CF3), 28.6 (CH(CH3)2), 24.3 

(CH3), 23.7 (CH3) ppm. 

19F NMR (376 MHz, CDCl3) ɻ  -62.25 ppm. 

HRMS: m/z [M + CH3CN]+ calcd for C29H39AuN3
+: 626.2804. Found: 626.2801. 

 

Synthesis of S1e 

[Au(IPr)Cl] (300 mg, 0.483 mmol), 4-fluorophenylboronic acid (80.7 mg, 0.579 mmol, 1.2 eq), K2CO3 

(200 mg, 1.449 mmol, 3 eq) were dissolved in a 1:1 mixture of ethyl acetate and water (1.2 mL each). 

Once the reaction is complete, the biphasic solution is transferred to a separating funnel with ethyl 

acetate and water (5mL each). The organic phase is washed again with water, dried with anhydrous 

MgSO4, filtered, and dried over vacuum, yielding a microcrystalline colorless solid with 94% yield (309 

mg). NMR spectra corresponded to the results reported in the literature.11 

1H NMR (400 MHz, CDCl3) ɻ  7.47 (t, J = 7.8 Hz, 2H), 7.28 (d, J = 7.8 Hz, 4H), 7.14 (s, 2H), 7.03 ς 6.98 (m, 

2H), 6.75 ς 6.69 (m, 2H), 2.66 (hept, J = 6.9 Hz, 4H), 1.39 (d, J = 6.8 Hz, 12H), 1.24 (d, J = 6.9 Hz, 12H) 

ppm. 
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Synthesis of S1f 

[Au(IPr)Cl] (300 mg, 0.483 mmol), 2-nahphtylboronic acid (99.5 mg, 0.579 mmol, 1.2 eq), K2CO3 (200 

mg, 1.449 mmol, 3 eq) were dissolved in a 1:1 mixture of ethyl acetate and water (1.2 mL each). Once 

the reaction is complete, the biphasic solution is transferred to a separating funnel with ethyl acetate 

and water (5mL each). The organic phase is washed again with water, dried with anhydrous MgSO4, 

filtered, and dried over vacuum, yielding a microcrystalline colorless solid with 99% yield (340 mg). 

1H NMR (400 MHz, CDCl3) ɻ  7.56 (ddd, J = 16.2, 8.1, 1.2 Hz, 2H), 7.51 ς 7.46 (m, 3H), 7.45 (d, J = 8.1 

Hz, 2H), 7.30 (d, J = 7.8 Hz, 4H), 7.24 ς 7.21 (m, 1H), 7.16 (s, 1H), 7.18 ς 7.14 (m, 3H), 2.70 (hept, J = 

6.9 Hz, 4H), 1.44 (d, J = 6.8 Hz, 12H), 1.26 (d, J = 7.0 Hz, 12H) ppm. 

 

Synthesis of S1g 

[Au(IPr)Cl] (300 mg, 0.483 mmol), 1-nahphtylboronic acid (99.5 mg, 0.579 mmol, 1.2 eq), K2CO3 (200 

mg, 1.449 mmol, 3 eq) were dissolved in a 1:1 mixture of ethyl acetate and water (1.2 mL each). Once 

the reaction is complete, the biphasic solution is transferred to a separating funnel with ethyl acetate 

and water (5mL each). The organic phase is washed again with water, dried with anhydrous MgSO4, 

filtered, and dried over vacuum, yielding a microcrystalline colorless solid with 94% yield (323 mg). 

NMR spectra corresponded to the results reported in the literature.11 

1H NMR (300 MHz, CDCl3) ɻ  7.61 ς 7.51 (m, 4H), 7.39 (m, 1H), 7.34 (d, J = 7.8 Hz, 4H), 7.21 (s, 2H), 

7.20 ς 7.18 (m, 1H), 7.16 (dd, J = 4.7, 0.7 Hz, 2H), 7.01 (ddd, J = 8.2, 6.7, 1.4 Hz, 1H), 2.74 (hept, J = 6.8 

Hz, 4H), 1.40 (d, J = 6.8 Hz, 12H), 1.26 (d, J = 6.9 Hz, 12H) ppm. 

 

Synthesis of S2a 

[Au(IPr)Cl] (300 mg, 0.483 mmol), acetylacetone (74 µL, 0.724 mmol, 1.5 eq), K2CO3 (200 mg, 1.449 

mmol, 3 eq) were dissolved in 6 mL of ethanol. Once the reaction is complete, the solution is filtered 

through a pad of celite, and the solvent is removed on the rotary evaporator. The resulting solid is 

redissolved with minimal amount of dichloromethane (2 mL) and precipitated with an excess pentane 

(10 mL). Upon decantation, the product is dried under vacuum and isolated as a microcrystalline 

colorless solid with 99% yield (327 mg). NMR spectra corresponded to the results reported in the 

literature.13 

1H NMR (300 MHz, CDCl3) ɻ  7.57 ς 7.45 (m, 2H), 7.31 (d, J = 8.0 Hz, 4H), 7.19 (s, 2H), 3.94 ς 3.87 (s, 

1H), 2.50 (hept, J = 7.0 Hz, 4H), 1.73 (s, 6H), 1.29 (d, J = 6.9 Hz, 12H), 1.22 (d, J = 6.9 Hz, 12H) ppm. 
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Synthesis of S2b 

[Au(IPr)Cl] (200 mg, 0.322 mmol) and K2CO3 (267 mg, 1.932 mmol, 6 eq) were dissolved in 4 mL of 

acetone. Once the reaction is complete, the solution is filtered through a pad of celite, and the solvent 

is removed on the rotary evaporator. The resulting solid is redissolved with minimal amount of 

dichloromethane (2 mL) and precipitated with an excess pentane (10 mL). Upon decantation, the 

product is dried under vacuum isolated as a microcrystalline colorless solid with 75% yield (155 mg). 

NMR spectra corresponded to the results reported in the literature.13 

1H NMR (300 MHz, CDCl3) ɻ  7.52 ς 7.46 (m, 2H), 7.28 (d, J = 7.8 Hz, 4H), 7.13 (s, 2H), 2.56 (p, J = 6.9 Hz, 

4H), 2.06 (d, J = 0.9 Hz, 2H), 1.58 (s, 3H), 1.32 (d, J = 6.9 Hz, 12H), 1.21 (d, J = 6.9 Hz, 12H) ppm. 

 

Synthesis of S2c 

[Au(IPr)Cl] (300 mg, 0.483 mmol), tert-butanol (3 µL, 0.032 mmol, 0.2 eq) and finely ground potassium 

hydroxide (162 mg, 2.898 mmol, 6 eq) were dissolved in 1.5 mL of tetrahydrofuran. A small amount of 

in situ-generated tert-butoxide leads to the unstable alkoxide intermediate with [Au(IPr)Cl], before 

quickly affording the final hydroxide complex. Once the reaction is complete, the solution is filtered 

through a pad of celite, and the solvent is removed on the rotary evaporator. The resulting solid is 

redissolved with minimal amount of dichloromethane (2 mL) and precipitated with an excess pentane 

(10 mL). Upon decantation, the product is dried under vacuum and isolated as a microcrystalline 

colorless solid with 87% yield (253 mg). NMR spectra corresponded to the results reported in the 

literature.14 

1H NMR (300 MHz, CDCl3) ɻ  7.53 ς 7.46 (m, 2H), 7.32 ς 7.27 (m, 6H), 7.12 (s, 2H), 7.10 ς 7.05 (m, 2H), 

2.61 (hept, J = 6.9 Hz, 4H), 1.38 (d, J = 6.9 Hz, 12H), 1.21 (d, J = 6.9 Hz, 12H) ppm. 

 

Synthesis of S2d 

[Au(IPr)Cl] (200 mg, 0.322 mmol), phenylacetylene (39 µL, 0.354 mmol, 1.1 eq), K2CO3 (133 mg, 0.966 

mmol, 3 eq) were dissolved in 1.6 mL of ethanol. Once the reaction is complete, the solution is passed 

through a microfilter, and the solvent is removed on the rotary evaporator. The resulting solid is 

redissolved with minimal amount of dichloromethane (2 mL) and precipitated with an excess pentane 

(10 mL). Upon decantation, the product is dried under vacuum and isolated as a microcrystalline 

colorless solid with 99% yield (219 mg). NMR spectra corresponded to the results reported in the 

literature.13 

 1H NMR (300 MHz, CDCl3) ɻ  7.49 (t, J = 7.9 Hz, 2H), 7.32 ς 7.27 (m, 6H), 7.12 (s, 2H), 7.10 ς 7.05 (m, 

3H), 2.61 (hept, J = 6.9 Hz, 4H), 1.38 (d, J = 6.9 Hz, 12H), 1.21 (d, J = 6.9 Hz, 12H) ppm. 
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Synthesis of S1h 

 

[Au(PPh3)Cl] (200 mg, 0.404 mmol), phenylboronic acid (54 mg, 0.442 mmol, 1.1 eq), K2CO3 (166 mg, 

1.201 mmol, 3 eq) were dissolved in ethanol (2 mL). Once the reaction is complete, the mixture is 

microfiltered with neutralized dichloromethane, dried over vacuum, and the product precipitated in 

pentane, yielding a microcrystalline colorless solid with 78% yield (164 mg). NMR spectra corresponded 

to the results reported in the literature.15 

1H NMR (300 MHz, CDCl3) ɻ  7.65 ς 7.40 (m, 17H), 7.30 (d, J = 7.4 Hz, 2H), 7.09 (t, J = 7.4 Hz, 1H) ppm. 

1H NMR (300 MHz, C6D6) ɻ  8.13 (d, J = 6.9 Hz, 2H), 7.52 (t, J = 7.2 Hz, 2H), 7.46 ς 7.36 (m, 6H), 7.27 (t, J 

= 6.5 Hz, 1H), 6.99 ς 6.94 (m, 9H) ppm. 

 

Synthesis of S3a 

 

[Cu(IPr)(O(CH)(CF3)2)] (200 mg, 0.322 mmol) and phenylboronic acid pinacol ester (66 mg, 0.322 mmol, 

1 eq) were dissolved in ethanol (2 mL). Once the reaction is complete, the mixture is dried over 

vacuum, the product precipitated in pentane, and filtered from solution, yielding a microcrystalline 

colorless solid with 96% yield (164 mg). NMR spectra corresponded to the results reported in the 

literature.16 

1H NMR (300 MHz, C6D6ύΥ  ʵ тΦср όŘΣ W Ґ с IȊΣ нIΣ /ArH), 7.18 (t, J = 7 Hz, 3H), 7.03 (br, 3H), 6.30 (s, 2H, 

CHimid), 2.61 (sept, J = 6 Hz, 4H, CH(CH3)2), 1.28 (d, J = 6.1 Hz, 12H, CH(CH3)2), 1.23 (d, J = 6.1 Hz, 12H, 

CH(CH3)2) ppm. 
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Table S2 Optimization table for Se insertion 

Product Solvent ɲόϲ/ύ Time (h) Yield (%) 

2a Toluene 110 24 92 
2a Dioxane 100 24 74 
2a Dioxane/Water 100 24 90 
1a Dioxane/Water 100 24 40 
1a Ethanol 75 40 83 
2a Ethanol 75 24 NR 
2b Toluene 110 24 71 
2b Ethanol 75 24 NR 

1o Toluene 110 24 65 
1o Ethanol 75 24 NR 

1p Ethanol 75 40 70 

 

Synthesis of [Au(IPr)SePh-4-CF3] (2a) 

 

[Au(IPr)AuPh-4-CF3] (1 eq, 50 mg, 0.06 mmol) and selenium (2 eq, 11 mg, 0.13 mmol) were transferred 

in a vial with a stirring bar and dissolved in 0.5 mL of toluene. The solution was stirred at 110 °C for 

24h. The resulting solution was microfiltered and volatiles were removed in vacuo. Then, neutralized 

dichloromethane (1 mL) was added. The mixture was diluted in toluene and microfiltered. The solvent 

was then evacuated and pentane (1 mL) was added, affording a colorless solid which was additionally 

washed by pentane (3 x 1 mL) and dried under vacuum. The product was isolated as an orange solid 

with a 92% yield (51 mg). Crystals suitable for single crystal X-ray diffraction were grown via vapor 

diffusion of pentane into a saturated solution of the product in neutralized dichloromethane. 

1H NMR (300 MHz, CDCl3): ɻ  7.55 (t, J = 7.8 Hz, 2H), 7.32 (d, J = 7.8 Hz, 4H), 7.20 (s, 2H), 7.09 ς 7.03 (m, 

2H), 6.91 (d, J = 8.1 Hz, 2H), 2.61 (hept, J = 6.9 Hz, 4H), 1.32 (d, J = 6.8 Hz, 12H), 1.23 (d, J = 6.9 Hz, 12H) 

ppm. 

13C NMR (400 MHz, CDCl3): ɻ  187.5 (C-Au), 146.0 (CAr), 140.7 (CAr), 134.4 (CHAr), 134.1 (CAr), 130.7 (CHAr), 

124.3 (CHAr), 124.0 (q, J = 3.8 Hz) (CF3), 122.9 (CHimid), 28.9 (CH(CH3)2), 24.5 (CH3), 24.1 (CH3) ppm. 

19F NMR (376 MHz, CDCl3) ɻ  -62.05 ppm. 

77Se NMR (76 MHz, CDCl3): ɻ  107.9 ppm. 

Anal. Calcd: C34H40AuF3N2Se: C, 50.44; H, 4.98; N, 3.46. Found: C, 50.45; H, 5.10; N, 3.81. 
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Synthesis of [Au(IPr)SePh-3-CF3] (2b) 

 

Same protocol from [Au(IPr)Ph-3-CF3] (1 eq, 50 mg, 0.06 mmol) and selenium (2 eq, 11 mg, 0.13 mmol) 

in toluene. The product was isolated as an orange solid with a 71% yield (39 mg). 

1H NMR (300 MHz, CDCl3): ɻ  7.52 (t, J = 7.8 Hz, 3H), 7.30 (d, J = 7.8 Hz, 4H), 7.19 (s, 2H), 7.06 (dd, J = 

19.3, 7.7 Hz, 2H), 6.80 ς 6.71 (t, J = 8.2 Hz, 1H), 2.61 (hept, J = 6.9 Hz, 3H), 1.32 (d, J = 6.9 Hz, 12H), 1.23 

(d, J = 6.9 Hz, 12H) ppm. 

13C NMR (400 MHz, CDCl3): ɻ  187.7 (C-Au), 145.9 (CAr), 138.2 (CHAr), 135.1 (CAr), 134.1 (CAr), 130.7 (CHAr), 

127.4 (CHAr), 124.3 (CHAr), 123.0 (CHimid), 120.0 (q, J = 3.8 Hz) (CF3), 28.9 (CH(CH3)2), 24.5 (CH3), 24.1 

(CH3) ppm. 

19F NMR (376 MHz, CDCl3) ɻ  -62.57 ppm. 

77Se NMR (76 MHz, CDCl3): ɻ  101.7 ppm. 

HRMS: m/z [M+CH3CN]+ calcd for C29H39AuN3
+: 626.2804. Found: 626.2800. 

 

Synthesis of [Au(IPr)SePh] (1a) 

 

[Au(IPr)Ph] (1 eq, 50 mg, 0.07 mmol) and selenium (2 eq, 12 mg, 0.15 mmol) were transferred in a vial 

with a stirring bar and dissolved in 0.5 mL of ethanol. The solution was stirred at 75°C for 40h. Then, 

the mixture was microfiltered and the solvent stripped under vacuo. Pentane (1 mL) was added, 

affording a white solid which was additionally washed by pentane (3 x 1 mL) and dried under vacuum.  

The product was isolated with a 83% yield (46 mg). 

1H NMR (300 MHz, CDCl3ύΥ ʵ тΦрл ς 7.43 (m, 2H), 7.24 (d, J = 7.8 Hz, 4H), 7.11 (s, 2H), 6.96 ς 6.90 (m, 
2H), 6.80 ς 6.74 (m, 1H), 6.69 ς 6.61 (m, 2H), 2.56 (hept, J = 6.8 Hz, 4H), 1.26 (d, J = 6.9 Hz, 12H), 1.16 
(d, J = 6.9 Hz, 12H) ppm. 
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Synthesis of [Au(PPh3)SePh] (1o) 

 

Same protocol from [Au(IPPh3)Ph] (1 eq, 50 mg, 0.10 mmol) and selenium (2 eq, 16 mg, 0.20 mmol) in 

toluene. The product was isolated with a 65% yield (44 mg). 

1H NMR (300 MHz, CDCl3ύ ʵ тΦ76 ς 7.69 (m, 2H), 7.63 ς 7.44 (m, 15H), 7.12 ς 7.02 (m, 3H) ppm. 

 

Synthesis of [Cu(IPr)SePh] (1p) 

 

Same protocol from [Cu(IPr)Ph] (1 eq, 50 mg, 0.07 mmol) and selenium (2 eq, 12 mg, 0.15 mmol) in 

ethanol. The product was isolated with a 70% yield (40 mg). 

1H NMR (300 MHz, CDCl3ύ ʵ тΦрм όǘΣ W Ґ тΦу IȊΣ нIύΣ тΦол όŘΣ W Ґ тΦу IȊΣ пIύΣ тΦмо όǎΣ нIύΣ сΦфп ς 6.88 (m, 

2H), 6.83 ς 6.76 (m, 1H), 6.66 (t, J = 7.5 Hz, 2H), 2.66 ς 2.54 (m, 4H), 1.28 (d, J = 6.9 Hz, 12H), 1.23 (d, J 

= 6.9 Hz, 12H) ppm. 
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Cytotoxic activity 
 

A volume of 100 µl of cells was transferred into the wells of 96-well-plates and incubated at 37°C/5% 

CO2 for 72 hours (MCF-7, Vero-E6) or 48 hours (A-549, HT-29). Stock solutions of the compounds were 

freshly prepared and diluted with the medium DMEM (+10% FCS+Gentamicin) to graded 

concentrations (final concentration of DMF: 0,1% v/v). After an incubation time of 72 hours (A-549, 

HT-29) or 96 hours (MCF-7, Vero-E6) the cell biomass was determined by crystal violet staining and the 

IC50 value was determined as the concentration that caused 50% inhibition of cell proliferation 

compared to an untreated control. Results were calculated as the mean values of three independent 

experiments. Cell lines were provided by DSMZ. 

 

Thioredoxin reductase inhibition assay 

 

To determine the inhibition of mammalian TrxR an established microplate reader-based assay was 

performed. For this purpose, commercially available recombinant human TrxR (from SeLENOZYME, 

product HTRXR1, lot number HTRXR1210601) was used and diluted with distilled water to achieve a 

concentration of 0.15 U mL-1. The compounds were freshly dissolved as stock solutions in DMSO. A 

volume of 25 µL aliquots of the enzyme solution and 25 µL of potassium phosphate buffer pH 7.4 

containing the compounds in graded concentrations (1% DMSO) were mixed. Positive controls: 25 µL 

aliquots of the enzyme solution mixed with 25 µL 1% DMSO in buffer solution (no compounds). The 

final concentration of DMSO was 0.5% v/v in all samples. Blank solution: the highest used 

concentration of compound in 0.5% DMSO in buffer solution (no enzyme). All resulting solutions were 

incubated with moderate shaking for 75 min at 37 °C in a 96-well plate. To each well, 50 µL reaction 

mixture (1 mL reaction mixture consists of 930 µL potassium phosphate buffer (50 mM, pH 7.4), 10 µL 

EDTA solution (100 mM, pH 7.5), 20 µL BSA solution (0.2%) and 40 µL of NADPH solution (25 mM)) 

were added and the reaction started immediately by addition of 25 µ[ ƻŦ ŀƴ нл Ƴa ŜǘƘŀƴƻƭƛŎ рΣр-

dithiobis-(2-nitrobenzoic acid) solution. After proper mixing, the formation of 5-TNB was monitored 

with a microplate reader at 405 nm 20 times in 25 second intervals for about 6 min. The increase in 2-

nitro-5-thiobenzoate concentration over time followed a linear trend (r2 > 0.990), and the enzymatic 

activities were calculated as the slopes (increase in absorbance per second) thereof. For each tested 

compound, the noninterference with the assay components was confirmed as there was no 2-nitro-5-

thiobenzoate formation with the blank solution. The IC50 values were calculated as the concentration 

of compound decreasing the enzymatic activity of the untreated control by 50% and are given as the 

means and error of three repeated experiments. 

Except where otherwise specified, all reagents were obtained from Sigma Aldrich. 

For the absorption measurements in the enzyme assay a Perkin Elmer 2030 Multilabel Reader 

VICTORTMX4 was used. 

 

  



 
 

S24 
 

Patient-Derived Organoid cytotoxicity assay 
 

tŀǝŜƴǘπŘŜǊƛǾŜŘ ǘǳƳƻǊ ƻǊƎŀƴƻƛŘǎ όt5¢hǎύ ǿŜǊŜ ƻōǘŀƛƴŜŘ ǿƛǘƘ ƛƴŦƻǊƳŜŘ ŎƻƴǎŜƴǘ ǘƘǊƻǳƎƘ ǘƘŜ ōƛƻōŀƴƪ 

ŀǘ ǘƘŜ bŀǝƻƴŀƭ /ŀƴŎŜǊ LƴǎǝǘǳǘŜ ό/whύΣ !ǾƛŀƴƻΦ hǊƎŀƴƻƛŘǎ ǿŜǊŜ ŎǳƭǘǳǊŜŘ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ǎǳǇǇƭƛŜǊΩǎ 

ƎǳƛŘŜƭƛƴŜǎ ŀƴŘ ƳŀƛƴǘŀƛƴŜŘ ŀǘ отϲ/ ƛƴ ŀ ƘǳƳƛŘƛŬŜŘ ŀǘƳƻǎǇƘŜǊŜ ǿƛǘƘ р҈ /hіΦ t5¢hǎ ǿŜǊŜ ŘƛƭǳǘŜŘ ƛƴ ŀƴ 

ŀǇǇǊƻǇǊƛŀǘŜ ǾƻƭǳƳŜ ƻŦ aŀǘǊƛƎŜƭΣ ŀƴŘ н ҡ[ ƻŦ ǘƘƛǎ ƳƛȄǘǳǊŜ ǿŀǎ ǎŜŜŘŜŘ ƛƴ фсπǿŜƭƭ ǇƭŀǘŜǎΦ !ƊŜǊ нп ƘƻǳǊǎΣ 

ŎŜƭƭǎ ǿŜǊŜ ǘǊŜŀǘŜŘ ǿƛǘƘ ǎƛȄ ŎƻƴŎŜƴǘǊŀǝƻƴǎ όмллΣ нлΣ пΣ лΦуΣ лΦмсΣ лΦлон ҡaύ ƻŦ мƳΣ ŎŀǊōƻǇƭŀǝƴΣ ŀƴŘ 

ƻȄŀƭƛǇƭŀǝƴΦ 

 

CƻƭƭƻǿƛƴƎ фс ƘƻǳǊǎ ƻŦ ǘǊŜŀǘƳŜƴǘΣ ŎŜƭƭ Ǿƛŀōƛƭƛǘȅ ǿŀǎ ŀǎǎŜǎǎŜŘ ǳǎƛƴƎ ǘƘŜ /Ŝƭƭ¢ƛǘŜǊπDƭƻ о5 ŀǎǎŀȅ όtǊƻƳŜƎŀύ 

ŀƴŘ ǉǳŀƴǝŬŜŘ ǿƛǘƘ ŀ {ȅƴŜǊƎȅIм ƳƛŎǊƻǇƭŀǘŜ ǊŜŀŘŜǊΦ L/љє ǾŀƭǳŜǎ ǿŜǊŜ ŘŜǘŜǊƳƛƴŜŘ ŦǊƻƳ ƭƻƎƛǎǝŎ ŘƻǎŜπ

ǊŜǎǇƻƴǎŜ ŎǳǊǾŜǎ ǳǎƛƴƎ DǊŀǇƘtŀŘ tǊƛǎƳ фΣ ǿƛǘƘ Řŀǘŀ ŀǾŜǊŀƎŜŘ ŦǊƻƳ ǉǳŀŘǊǳǇƭƛŎŀǘŜ ǎŀƳǇƭŜǎΤ ŜǊǊƻǊ ōŀǊǎ 

ǊŜǇǊŜǎŜƴǘ ǎǘŀƴŘŀǊŘ ŘŜǾƛŀǝƻƴǎΦ 
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Molecular modelling method 
 

The RSCB Protein Data Bank file PDB: 3EAN of the crystal structure of thioredoxin reductase I, 

containing selenocysteine (Sec) amino acid residues was used for the docking research and the amino 

acid residue SEC498 (subunit A) was set as the docking box center. The AutoDock Tools GUI (ADT) were 

used to prepare the protein and ligands. All hydrogens were added by ADT to the protein molecule 

TrxR1, after which all atoms were renumbered. The partial charges were calculated and added by the 

Gasteiger method. ChemAxon software was operated to create, save and pre-optimize conformations 

of the ligand structures (*.mol files). The structure optimization and energy minimization of the ligands 

were served by the Avogadro software using the Auto Optimization Tool (UFF force field). The docking 

procedure was conducted by the AutoDock 4.2 software. The Lamarckian genetic algorithm method 

and rigid protein docking were used. The ADT tools were operated to create a grid box and docking 

parameter files. The ADT GUI program was operated to calculate and create grid maps, grid box 

(40*40*40 points) with a grid spacing of 0.375Å. All other parameters were set to default. The study 

and representation of protein-ligand interactions were performed using Accelrys DS software. 

 

Figure S1 Molecular docking of 1m into the redox center of TrxR1 (top) and localization of 1m in 
the TrxR1 redox site (bottom); grey ς complex. 
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NMR Spectra 

 

[Au(IPr)SePh] (1a) 1H NMR (300 MHz, CDCl3) 
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[Au(IPr)SePh] (1a) 13C NMR (75 MHz, CDCl3) 
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[Au(IPr)SePh] (1a) 2D NMR COSY (400 MHz, CDCl3) 

 

  



 
 

S29 
 

[Au(IPr)SePh] (1a) 2D NMR HSQC (400 MHz, CDCl3) 
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[Au(IPr)SePh] (1a) 77Se NMR (76 MHz, CDCl3) 
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[Au(IPr)SePh] (1a) 1H NMR (400 MHz, DMSO-d6) in 20% D2O 
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[Au(SIPr)SePh] (1b) 1H NMR (300 MHz, CDCl3) 
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[Au(SIPr)SePh] (1b) 13C NMR (75 MHz, CDCl3) 
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[Au(SIPr)SePh] (1b) 2D NMR COSY (400 MHz, CDCl3) 
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[Au(SIPr)SePh] (1b) 2D NMR HSQC (400 MHz, CDCl3) 
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[Au(SIPr)SePh] (1b) 2D NMR HMBC (400 MHz, CDCl3) 
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[Au(SIPr)SePh] (1b) 77Se NMR (76 MHz, CDCl3) 
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[Au(IPr*)SePh] (1c) 1H NMR (300 MHz, CDCl3) 
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[Au(IPr*)SePh] (1c) 13C NMR (75 MHz, CDCl3) 
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[Au(IPr*)SePh] (1c) 2D NMR COSY (400 MHz, CDCl3) 
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[Au(IPr*)SePh] (1c) 2D NMR HSQC (400 MHz, CDCl3) 
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[Au(IPr*)SePh] (1c) 2D NMR HMBC (400 MHz, CDCl3) 

 

  



 
 

S43 
 

[Au(IPr*)SePh] (1c) 77Se NMR (76 MHz, CDCl3) 
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[Au(IPrMe)SePh] (1d) 1H NMR (300 MHz, CDCl3) 
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[Au(IPrMe)SePh] (1d) 13C NMR (75 MHz, CDCl3) 
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[Au(IPrMe)SePh] (1d) 2D NMR COSY (400 MHz, CDCl3) 
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[Au(IPrMe)SePh] (1d) 2D NMR HSQC (400 MHz, CDCl3) 
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[Au(IPrMe)SePh] (1d) 2D NMR HMBC (400 MHz, CDCl3) 

 

  



 
 

S49 
 

[Au(IPrMe)SePh] (1d) 77Se NMR (76 MHz, CDCl3) 
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[Au(BIAN-IPr)SePh] (1e) 1H NMR (300 MHz, CDCl3) 
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[Au(BIAN-IPr)SePh] (1e) 1H qNMR (400 MHz, CDCl3 w/ 1,3,5-trimethoxybenzene) 
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[Au(BIAN-IPr)SePh] (1e) 13C NMR (75 MHz, CDCl3) 
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[Au(BIAN-IPr)SePh] (1e) 2D NMR COSY (400 MHz, CDCl3) 
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[Au(BIAN-IPr)SePh] (1e) 2D NMR HSQC (400 MHz, CDCl3) 
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[Au(BIAN-IPr)SePh] (1e) 2D NMR HMBC (400 MHz, CDCl3) 
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[Au(BIAN-IPr)SePh] (1e) 77Se NMR (76 MHz, CDCl3) 
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[Au(BzIPr)SePh] (1f) 1H NMR (300 MHz, CDCl3) 
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[Au(BzIPr)SePh] (1f) 13C NMR (75 MHz, CDCl3) 
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[Au(BzIPr)SePh] (1f) 2D NMR COSY (400 MHz, CDCl3) 
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[Au(BzIPr)SePh] (1f) 2D NMR HSQC (400 MHz, CDCl3) 
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[Au(BzIPr)SePh] (1f) 2D NMR HMBC (400 MHz, CDCl3) 
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[Au(BzIPr)SePh] (1f) 77Se NMR (76 MHz, CDCl3) 
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[Au(MeIPr)SePh] (1g) 1H NMR (300 MHz, CDCl3) 

 

  



 
 

S64 
 

[Au(MeIPr)SePh] (1g) 13C NMR (75 MHz, CDCl3) 
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[Au(MeIPr)SePh] (1g) 2D NMR COSY (400 MHz, CDCl3) 
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[Au(MeIPr)SePh] (1g) 2D NMR HSQC (400 MHz, CDCl3) 
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[Au(MeIPr)SePh] (1g) 2D NMR HMBC (400 MHz, CDCl3) 
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[Au(MeIMes)SePh] (1h) 1H NMR (300 MHz, CDCl3) 
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[Au(MeIMes)SePh] (1h) 13C NMR (75 MHz, CDCl3) 

 

 

  



 
 

S70 
 

[Au(MeIMes)SePh] (1h) 2D NMR COSY (400 MHz, CDCl3) 
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[Au(MeIMes)SePh] (1h) 2D NMR HSQC (400 MHz, CDCl3) 
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[Au(MeIMes)SePh] (1h) 2D NMR HMBC (400 MHz, CDCl3) 
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[Au(MeIMes)SePh] (1h) 77Se NMR (76 MHz, CDCl3) 
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[Au(ImPyIPr)SePh] (1i) 1H NMR (300 MHz, CDCl3) 
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[Au(ImPyIPr)SePh] (1i) 1H qNMR (400 MHz, CDCl3 w/ 1,3,5-trimethoxybenzene) 
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[Au(ImPyIPr)SePh] (1i) 13C NMR (75 MHz, CDCl3) 
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[Au(ImPyIPr)SePh] (1i) 2D NMR COSY (400 MHz, CDCl3) 
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[Au(ImPyIPr)SePh] (1i) 2D NMR HSQC (400 MHz, CDCl3) 
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[Au(ImPyIPr)SePh] (1i) 2D NMR HMBC (400 MHz, CDCl3) 
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[Au(ImPyIPr)SePh] (1i) 77Se NMR (76 MHz, CDCl3) 

 

  



 
 

S81 
 

 

[Au(IMes)SePh] (1j) 1H NMR (300 MHz, CDCl3) 
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[Au(IMes)SePh] (1j) 1H qNMR (400 MHz, CDCl3 w/ 1,3,5-trimethoxybenzene) 
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[Au(IMes)SePh] (1j) 13C NMR (75 MHz, CDCl3) 
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[Au(IMes)SePh] (1j) 2D NMR COSY (400 MHz, CDCl3) 

 

  



 
 

S85 
 

[Au(IMes)SePh] (1j) 2D NMR HSQC (400 MHz, CDCl3) 
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[Au(IMes)SePh] (1j) 2D NMR HMBC (400 MHz, CDCl3) 
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[Au(IMes)SePh] (1j) 77Se NMR (76 MHz, CDCl3) 
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[Au(SIMes)SePh] (1k) 1H NMR (300 MHz, CDCl3) 
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[Au(SIMes)SePh] (1k) 13C NMR (75 MHz, CDCl3) 
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[Au(SIMes)SePh] (1k) 2D NMR COSY (400 MHz, CDCl3) 

 

  


































































































































































