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Experimental Procedures 

General Information 

All operations with air- and moisture-sensitive substances were performed under conventional Schlenk techniques or in a 

glove box using argon as inert gas. Volatile compounds were handled in a vacuum line. All solvents (diethyl ether and n-

pentane dried over LiAlH4, n-hexane, toluene, benzene-d6 and toluene-d8 dried over Na/K alloy, dichloromethane-d2, 

toluene-d8, benzene-d6 and tetrachloromethane dried over molecular sieves) were distilled and degassed prior to use. 

(F5C2)2SbCl,1 LiCH2P(tBu)22 and (MePPh2)AuCl3 were prepared according to literature procedures. CS2 (99.9 %, J. T. Baker) was 

dried over P4O10, distilled and degassed prior to use. SO2 όффΦфу ҈Σ !ƛǊ [ƛǉǳƛŘŜύΣ tƘb/h όҗффΦл ҈Σ {ƛƎƳŀ !ƭŘǊƛŎƘύΣ tƘb/{ όҔфф 

%, fluorochem) and silver trifluoromethanesulfonate (99 %, fluorochem) were used without further purification. NMR spectra 

were recorded using Bruker Avance III 500 HD and Bruker Avance III 600 spectrometers at ambient temperature if not noted 

otherwise. NMR spectroscopic chemical shifts were referenced to the residual proton or carbon peaks of the solvent (CD2Cl2: 

1H: 5.32 ppm, 13C: 54.0 ppm; C6D5(CD3): 1H: 2.09 ppm (CD3), 13C: 20.4 ppm (CD3), C6D6: 1H: 7.16 ppm, 13C: 128.1 ppm) or 

externally (15N: NH3 (l), 19F: CFCl3, 31P: 85% H3PO4 in H2O). Elemental analyses were carried out by a co-worker of the University 

of Bielefeld using a HEKATECH EURO Element Analyser. The elemental analyses were determined from samples of the isolated 

compounds. IR spectroscopic measurements were performed on a Bruker-Alpha-FT-IR spectrometer with a diamond crystal. 

SC-XRD was performed on a Rigaku Supernova diffractometer using Cu-Yʰ ƻǊ aƻ-Yʰ ǊŀŘƛŀǘƛƻƴΦ 

 

Syntheses 

Synthesis of (F5C2)2SbCH2P(tBu)2 (1):  

(Lithiomethyl)bis(tert-butyl)phosphane όмΦру ƎΣ фΦпр ƳƳƻƭύ ǿŀǎ ǎǳǎǇŜƴŘŜŘ ƛƴ ŘƛŜǘƘȅƭ ŜǘƘŜǊ όмлл Ƴ[ύ ŀƴŘ ŎƻƻƭŜŘ ǘƻ ҍту ϲ/Φ ! 

solution of bis(pentafluoroethyl)chlorostibane (4.35 g, 8.93 mmol) and toluene in diethyl ether (50 mL) was added dropwise. 

The mixture was allowed to reach room temperature overnight to give a pale brown suspension. After removing the solvent 

under reduced pressure, n-pentane (50 mL) was added and the suspension was filtered inert. The solvent was removed from 

the filtrate under reduced pressure. Vacuum distillation (0.05 mbar, 55 °C) yielded (F5C2)2SbCH2P(tBu)2 (1, 2.46 g, 4.74 mmol, 

53 %) as a colourless liquid. 

Analytical data: 

1H NMR (600 MHz, CD2Cl2): ɻ  [ppm] = 2.17 (d, 2JP,H = 1 Hz, 2H, CH2), 1.17 (d, 3JP,H = 11 Hz, 18H, C(CH3)3). 

13C{1H} NMR (151 MHz, CD2Cl2): ɻ  [ppm] = 122.0 (m, 1JF,C = 315 Hz, 2JF,C = 45 Hz, 3JP,C = 12 Hz, CF2), 120.3 (qt, 1JF,C = 284 Hz, 2JF,C 

= 29 Hz, CF3), 33.2 (d, 1JP,C = 24 Hz, C(CH3)3), 29.7 (d, 2JP,C = 13 Hz, C(CH3)3), 9.0 (d, 1JP,C = 44 Hz, CH2). 

19F NMR (565 MHz, CD2Cl2): ɻ  ώǇǇƳϐ Ґ ҍунΦт όƳΣ /F3ύΣ ҍммлΦрκҍмммΦм όm, AB-spin system, CF2, broad). 

31P{1H} NMR (243 MHz, CD2Cl2): ɻ  [ppm] = 15.9 (m). 

Elemental analysis calcd (%) for C13H20F10PSb (Mr = 519.02): C 30.08, H 3.88; found: C 30.12, H 3.87. 
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(F5C2)2SbCH2P(tBu)2ϊCS2 (2): 

A solution of 1 (0.25 g, 0.48 mmol) in n-pentane (5 mL) treated with CS2 (0.3 mL, 5 mmol) was stirred at ambient temperature 

for 1 h. Crystallisation from the quiescent solution yielded (F5C2)2SbCH2P(tBu)2ϊCS2 (2, 0.16 g, 0.31 mmol, 64 %). The deep red 

crystals were suitable for X-ray diffraction, but decompose slowly under reduced pressure.  

For NMR data, a separate batch was prepared in a NMR tube with a solution of 1 (50 mg, 0.10 mmol) in toluene-d8, which 

was treated with CS2 (0.05 mL, 0.8 mmol); due to the equilibrium, a small amount of 1 is still present. 

Analytical data: 

1H NMR (600 MHz, CD2Cl2): ɻ  [ppm] = 2.42 (d, 2JP,H = 9 Hz, 2H, CH2), 1.57 (d, 3JP,H = 15 Hz, 18H, C(CH3)3). 

13C{1H} NMR (151 MHz, CD2Cl2): ɻ  [ppm] = 227.8 (d, 1JP,C = 32 Hz, CS2), 125.5 (m, 1JF,C = 317 Hz, 2JF,C = 44 Hz, CF2), 121.1 (qt, 

1JF,C = 285 Hz, 2JF,C = 29 Hz, CF3), 38.5 (d, 1JP,C = 31 Hz, C(CH3)3), 28.8 (s, C(CH3)3), 3.5 (d, 1JP,C = 43 Hz, CH2). 

19F NMR (565 MHz, CD2Cl2): ɻ  ώǇǇƳϐ Ґ ҍумΦу όƳΣ /F3ύΣ ҍмммΦуκҍммоΦс όƳΣ !.-spin system CF2, broad). 

31P{1H} NMR (243 MHz, CD2Cl2): ɻ  [ppm] = 35.2 (s). 

Elemental analysis calcd (%) for C14H20F10PS2Sb (Mr = 595.15): C 28.25, H 3.39; found: C 28.85, H 3.37. 

 

(F5C2)2SbCH2P(tBu)2ϊSO2 (3): 

SO2 (1.1 mmol) was condensed onto 1 (110 mg, 212 µmol). On thawing, a colourless solid was immediately formed. After 

15 min the excess of SO2 was replaced with argon to give (F5C2)2SbCH2P(tBu)2ϊSO2 (3, 124 mg, 212 µmol, quant.) as an 

amorphous colourless solid, which decomposes rapidly in an argon stream or under reduced pressure. Crystals, suitable for 

X-ray diffraction experiments, were obtained by cooling a solution of 3 in n-ƘŜȄŀƴŜ ǘƻ ҍнл ϲ/Φ 

For NMR data, a separate batch was prepared in a NMR tube with a solution of 1 (56 mg, 0.11 mmol) in CD2Cl2, which was 

treated with SO2 (0.40 mmol). 

Due to decomposition, it was not possible to prepare a sample for elemental analysis. 

Analytical data: 

1H NMR (600 MHz, CD2Cl2): ɻ  [ppm] = 1.98 (d, 2JP,H = 13 Hz, 2H, CH2), 1.46 (d, 3JP,H = 14 Hz, 18H, C(CH3)3). 

13C{1H} NMR (151 MHz, CD2Cl2): ɻ  [ppm] = 126.6ς121.5 (m, 1JF,C = 317 Hz, 2JF,C = 44 Hz, CF2), 123.9ς117.8 (qt, 1JF,C = 285 Hz, 

2JF,C = 29 Hz, CF3), 37.9 (d, 1JP,C = 3 Hz, C(CH3)3), 28.5 (s, C(CH3)3ύΣ ҍнΦн όŘΣ 1JP,C = 10 Hz, CH2). 

13C{19F} NMR (126 MHz, CD2Cl2): ɻ  [ppm] = 124.0 (s, CF2), 120.9 (s, CF3). 

19F NMR (565 MHz, CD2Cl2): ɻ  ώǇǇƳϐ Ґ ҍунΦм όƳΣ /F3ύΣ ҍммпΦлκҍммпΦр όƳΣ !.-spin system CF2, broad). 

31P{1H} NMR (243 MHz, CD2Cl2): ɻ  [ppm] = 43.7 (s). 
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(F5C2)2SbCH2P(tBu)2ϊPhNCO (4): 

A solution of 1 (155 mg, 300 µmol) in dichloromethane (2 mL) was treated with a solution of phenyl isocyanate (40 mg, 

0.34 mmol) in dichloromethane (1 mL). After stirring for 1 h at ambient temperature, the solution was concentrated under 

reduced pressure.  By addition of n-hexane (2 mL), a colourless solid precipitated, which was washed with n-hexane (3 × 1 mL) 

and dried under vacuum. (F5C2)2SbCH2P(tBu)2ϊPhNCO (4, 178 mg) was obtained as colourless solid. NMR spectra and 

elemental analysis indicate a small proportion of remaining phenyl isocyanate. 

Single crystals suitable for X-ray diffraction were received by cooling a saturated solution of 4 in CD2Cl2 Řƻǿƴ ǘƻ ҍнл ϲ/. 

In addition to the product signal set, the dissolved NMR sample contains a small amount of the two reactants. IR analysis was 

used to compare the isolated product as a solid and as a solution in CCl4 with a solution of phenyl isocyanate in CCl4. A band 

characteristic of phenyl isocyanate was detected for both solutions; this was not detected in the solid sample (see below). 

Due to the low natural abundance of the 15N nucleus, 15N 1H HMBC spectra of highly concentrated samples were recorded to 

detect the chemical shift. A small excess of phenyl isocyanate is present in the separately recorded spectra to facilitate 

comparison between product and reactant. 

Analytical data: 

1H NMR (600 MHz, CD2Cl2): ɻ  [ppm] = 7.31 (m, 2H, Ph), 7.12 (m, 3H, Ph), 2.15 (d, 2JP,H = 10 Hz, 2H, CH2), 1.58 (d, 3JP,H = 15 Hz, 

18H, C(CH3)3). 

13C{1H} NMR (151 MHz, CD2Cl2): ɻ  [ppm] = 160.1 (d, 1JP,C =97 Hz, PC(=O)N), 144.6 (m, Cipso), 129.0 (s, Ph), 126.3 (m, CF2, broad 

and overlapping with another signal), 125.5 (s, Ph), 124.8 (s, Ph), 121.3 (qt, 1JF,C = 285 Hz, 2JF,C = 29 Hz, CF3), 35.8 (d, 1JP,C = 32 

Hz, C(CH3)3), 27.9 (s, C(CH3)3ύΣ ҍмΦс (d, 1JP,C = 32 Hz, CH2). 

15N NMR (61 MHz, CD2Cl2): ɻ  [ppm] = 150.3 (from 15N 1H HMBC). 

19F NMR (565 MHz, CD2Cl2): ɻ  ώǇǇƳϐ Ґ ҍунΦо όǎΣ /F3), ҍммнΦфκҍммрΦп (d, 2JF,F = 303 Hz/300 Hz, AB-spin system CF2, broad). 

31P{1H} NMR (243 MHz, CD2Cl2): ɻ  [ppm] = 27.4 (s). 

Elemental analysis calcd (%) for C20H25F10NOPSb (Mr = 638.14): C 37.64, H 3.95, N 2.19; found: C 39.39, H 4.02, N 2.62. 

 

(F5C2)2SbCH2P(tBu)2ϊPhNCS (5): 

A solution of 1 (158 mg, 304 µmol) in dichloromethane (2 mL) was treated with a solution of phenyl isothiocyanate (48 mg, 

0.36 mmol) in dichloromethane (1 mL). After stirring at ambient temperature for 1 h, the yellow solution was concentrated 

under reduced pressure.  By adding n-hexane (2 mL), a yellowish solid precipitated, which was washed with n-hexane (3 × 

1 mL) and dried in vacuum. (F5C2)2SbCH2P(tBu)2ϊPhNCS (5, 191 mg, 292 µmol, 96 %) was received as yellowish solid. Single 

crystals suitable for X-ray diffraction were received from a saturated solution of 5 in n-hexane. 

The NMR spectra show two sets of signals (A and B in the following) that are similar in structure, but have a slight deviation 

in the chemical shift and the intensity of the respective resonances. When compared with the adducts listed above, both sets 

of signals give reasonable variants for phenyl isothiocyanate adducts. 

Attempts to separate the two species either failed or resulted in unspecific degradation. 
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The experiment was repeated several times with an analogous ǇǊƻŎŜŘǳǊŜΣ ƛƴŎƭǳŘƛƴƎ ŜȄŜŎǳǘƛƻƴ ŀǘ ҍту ϲ/ ŀƴŘ ул ϲ/Σ ǿith the 

two species detected in a similar ratio by NMR analysis. Additional VT-baw ǎǘǳŘƛŜǎ όҍплς80 °C) in toluene-d8 do not indicate 

a temperature dependent equilibrium of A and B. At 80 °C both A and B decomposed to their reactants. 

Due to the low natural abundance of the 15N nucleus, 15N 1H HMBC spectra of highly concentrated samples were recorded to 

determine the chemical shift. A small excess of phenyl isothiocyanate is present in the separately recorded spectra to facilitate 

comparison between product and reactant. 

Analytical data: 

1H NMR (600 MHz, CD2Cl2): ɻ  [ppm] = 7.41 ς 6.91 (Ph, broad and overlap of different signals), 2.28 (d, 2JP,H = 9 Hz, 2H, A CH2), 

2.16 (d, 2JP,H = 9 Hz, B CH2), 1.70 (d, 3JP,H = 15 Hz, B C(CH3)3), 1.59 (d, 3JP,H = 15 Hz, 18H, A C(CH3)3). 

13C{1H} NMR (151 MHz, CD2Cl2): ɻ  [ppm] = 178.2 (d, 1JP,C = 77 Hz, B SCN), 168.7 (d, 1JP,C = 91 Hz, A SCN), 151.0 (d, 3JP,C = 28 Hz, 

A Cipso), 147.3 (d, 3JP,C = 22 Hz, B Cipso), 130.2 (s), 129.3 (s), 128.6 (s), 126.3 (s), 125.4 (s), 124.0 (s), 121.8 (s), 121.4 (qt, 1JF,C = 

285 Hz, 2JF,C = 29 Hz, A CF3), 37.7 (d, 1JP,C = 31 Hz, A and B C(CH3)3, 13C 1H HMBC shows overlap of signals), 28.5 (s, A and B 

C(CH3)3, 13C 1H HMQC shows overlap of signalsύΣ ҍлΦо όŘΣ 1JP,C = 51 Hz, A CH2ύΣ ҍнΦо όŘΣ 1JP,C = 34 Hz, B CH2). (A and B CF2 and B 

CF3 are not observable, due to low intensity and overlapping with other signals). 

15N NMR (61 MHz, CD2Cl2): ɻ  [ppm] = 345.2 (A, from 15N 1H HMBC). 

19F NMR (565 MHz, CD2Cl2): ɻ  ώǇǇƳϐ Ґ ҍумΦс όƳΣ A CF3ύΣ ҍунΦп όƳΣ B CF3ύΣ ҍммн.5 ς ҍ115.6 (m, AB-spin systems A and B CF2, 

broad and overlapping). 

31P{1H} NMR (243 MHz, CD2Cl2): ɻ  [ppm] = 33.3 (s, A), 30.1 (s, B). 

Elemental analysis calcd (%) for C20H25F10NPSSb (Mr = 654.20): C 36.72, H 3.85, N 2.14, S 4.90; found: C 36.80, H 3.84, N 2.07, 

S 4.91. 

 

[(F5C2)2SbCH2P(tBu)2]2ϊAuCl (6): 

A solution of 1 (137 mg, 264 µmol) in toluene (5 mL) was treated with (MePPh2)AuCl (55 mg, 0.13 mmol). After stirring at 

ambient temperature for 1 h, all volatile compounds were removed in vacuum and the obtained residue was washed with 

toluene (2 × 2 mL) to yield [(F5C2)2SbCH2P(tBu)2]2ϊAuCl (6, 165 mg, 130 µmol, quant.) as colourless solid. Single crystals suitable 

for X-ray diffraction were received from a saturated solution of 6 in CD2Cl2. 

Analytical data: 

1H NMR (600 MHz, CD2Cl2): ɻ  [ppm] = 2.52 (m, 4H, CH2), 1.41 (m, 36H, C(CH3)3). 

13C{1H} NMR (151 MHz, CD2Cl2): ɻ  [ppm] = 127.2ς122.1 (m, 1JF,C = 317 Hz, 2JF,C = 44 Hz, CF2), 122.0ς117.8 (qt, 1JF,C = 285 Hz, 

2JF,C = 29 Hz, CF3), 37.3 (m, C(CH3)3), 29.9 (m, C(CH3)3), 7.5 (m, CH2). 

13C{19F} NMR (126 MHz, CD2Cl2): ɻ  [ppm] = 124.7 (m, CF2), 120.9 (s, CF3). 

19F NMR (565 MHz, CD2Cl2): ɻ  ώǇǇƳϐ Ґ ҍумΦт όƳΣ /F3ύΣ ҍмлфΦрκҍмммΦр όƳΣ !.-spin system CF2, broad). 

31P{1H} NMR (243 MHz, CD2Cl2): ɻ  [ppm] = 74.0 (s). 

Elemental analysis calcd (%) for C26H40AuClF20P2Sb2 (Mr = 1270.46): C 24.58, H 3.17; found: C 24.61, H 3.25. 



 

7 
 

[(F5C2)2SbCH2P(tBu)2]2ϊAuOTf (7): 

A suspension of AgOTf (7.0 mg, 27 µmol) in n-hexane (1 mL) was treated with a solution of 6 (18 mg, 14 µmol) in n-hexane 

(1 mL). A colourless solid precipitated rapidly. This suspension was stirred overnight at ambient temperature, the solid was 

filtered and washed with n-hexane (3 × 1 mL). The volatile compounds were removed in vacuum, 7 was solved in CD2Cl2 and 

the solution was separated from the residue. After drying under vacuum, [(F5C2)2SbCH2P(tBu)2]2ϊAuOTf (7, 17 mg) was 

obtained as a colourless solid. Single crystals suitable for X-ray diffraction were obtained from a saturated solution of 7 in 

C6D6. 

Analytical data: 

1H NMR (600 MHz, CD2Cl2): ɻ  [ppm] = 2.53 (m, 4H, CH2), 1.46 (m, 36H, C(CH3)3). 

13C{1H} NMR (151 MHz, CD2Cl2): ɻ  [ppm] = 39.0 (m, C(CH3)3), 29.8 (m, C(CH3)3), 6.1 (m, CH2). 

13C{19F} NMR (151 MHz, CD2Cl2): ɻ  [ppm] = 121.1 (s, O3SCF3), 119.8 (s, CF3). 

19F NMR (565 MHz, CD2Cl2): ɻ  ώǇǇƳϐ Ґ ҍтуΦо όǎΣ h3SCF3ύΣ ҍумΦф όƳΣ /C2CF3ύΣ ҍмлсΦрκҍмлуΦу όƳΣ !.-spin system CF2, broad). 

31P{1H} NMR (243 MHz, CD2Cl2): ɻ  [ppm] = 78.2 (s). 

Elemental analysis calcd (%) for C27H40AuF23O3P2SSb2 (Mr = 1384.07): C 23.42, H 2.91, S 2.32; found: C 24.22, H 3.03, S 1.24. 
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NMR spectroscopy data 

 

Figure S1 1H NMR spectrum of 1 in CD2Cl2. 

 

Figure S2 13C{1H} NMR spectrum of 1 in CD2Cl2. 

 

Figure S3 19F NMR spectrum of 1 in CD2Cl2. 
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Figure S4 31P{1H} NMR spectrum of 1 in CD2Cl2. 

 

Figure S5 1H NMR spectrum of 2 in CD2Cl2. 

 

Figure S6 13C{1H} NMR spectrum of 2 in CD2Cl2. 
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Figure S7 19F NMR spectrum of 2 in CD2Cl2. 

 

Figure S8 31P{1H} NMR spectrum of 2 in CD2Cl2. 

 

Figure S9 1H NMR spectrum of 3 in CD2Cl2. 
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Figure S10 13C{1H} NMR spectrum of 3 in CD2Cl2. 

 

Figure S11 13C{19F} NMR spectrum of 3 in CD2Cl2. 

 

Figure S12 19F NMR spectrum of 3 in CD2Cl2. 
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Figure S13 31P{1H} NMR spectrum of 3 in CD2Cl2. 

 

Figure S14 1H NMR spectrum of 4 in CD2Cl2. 
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Figure S15 13C{1H} NMR spectrum of 4 in CD2Cl2. 

 

Figure S16 15N 1H HMBC NMR spectrum of 4 in CD2Cl2 
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Figure S17 19F NMR spectrum of 4 in CD2Cl2. 

 

Figure S18 31P{1H} NMR spectrum of 4 in CD2Cl2. 
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Figure S19 1H NMR spectrum of 5 in CD2Cl2. 

 

Figure S20 13C{1H} NMR spectrum of 5 in CD2Cl2. 
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Figure S21 13C 1H HMQC NMR spectrum of 5 in CD2Cl2. 

 

Figure S22 13C 1H HMQC NMR spectrum of 5 in CD2Cl2. 
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Figure S23 15N 1H HMBC NMR spectrum of 5 in CD2Cl2. 

 

Figure S24 19F NMR spectrum of 5 in CD2Cl2. 
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Figure S25 31P{1H} NMR spectrum of 5 in CD2Cl2. 

 

Figure S26 1H NMR spectrum of 6 in CD2Cl2. 

 

Figure S27 13C{1H} NMR spectrum of 6 in CD2Cl2. 
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Figure S28 13C{19F} NMR spectrum of 6 in CD2Cl2. 

 

Figure S29 19F NMR spectrum of 6 in CD2Cl2. 

 

Figure S30 31P{1H} NMR spectrum of 6 in CD2Cl2. 
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Figure S31 1H NMR spectrum of 7 in CD2Cl2. 

 

Figure S32 13C{1H} NMR spectrum of 7 in CD2Cl2. 

 

Figure S33 13C{19F} NMR spectrum of 7 in CD2Cl2. 
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Figure S34 19F NMR spectrum of 7 in CD2Cl2. 

 

Figure S35 31P{1H} NMR spectrum of 7 in CD2Cl2. 
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Supplemental NMR studies 

In the following, supplemental NMR studies are listed to examine several aspects. 

We performed Lewis acidity tests with the Gutmann-Beckett method4 with OPEt3 and the modified method for soft Lewis 

acids with SePMe3 presented by Lichtenberg.5 After addition of OPEt3 to 1 (1:1 eq. and 1:5 eq.: OPEt3:1), we do not see any 

variation of the 31P{1H} NMR chemical shifts of 1 (15.9 ppm) and OPEt3 (50.4 ppm), respectively. 

 

Figure S36 Gutmann-Beckett test in CD2Cl2 with 1 eq. OPEt3 and 1 eq. 1. 

 

Figure S37 Gutmann-Beckett test in CD2Cl2 with 1 eq. OPEt3 and 5 eq. 1. 

 

With the softer Lewis base SePMe3 (1:1 eq. and 1:5 eq.; SePMe3:1), we observe a selenium transfer from SePMe3 (8.8 ppm) 

to 1 (15.9 ppm) to give (F5C2)2SbCH2(Se)P(tBu)2 (73.0 ppm) and PMe3 όҍсмΦс ǇǇƳύΦ 

 

Figure S38 Modified Gutmann-Beckett test in CD2Cl2 with 1 eq. SePMe3 and 1 eq. 1. (OPEt3 is present because of its previous 

addition in a  Gutmann-Beckett test). 
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Figure S39 Modified Gutmann-Beckett test in CD2Cl2 with 1 eq. SePMe3 and 5 eq. 1. (OPEt3 is present because of its previous 

addition in a  Gutmann-Beckett test). 

 

In Figures S40ïS42 are reactivity tests of di-tert-butylmethylphosphane and the substrates CS2, SO2, PhNCO and PhNCS 

depicted. SO2 and PhNCO do not show product formation, whereby CS2 and PhNCS do. Additional VT-NMR studies show a 

temperature dependent equilibrium for the reactant/product mixtures, respectively. 

 

Figure S40 31P{1H} NMR spectra of mixtures of MeP(tBu)2 (11.3 ppm) and CS2 (1), SO2 (2), PhNCO (3) and PhNCS (4) in C6D6. 

The slightly shifted reactant peak in 2, may be because of the high excess of SO2 in the NMR tube (>1 bar SO2). 


