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1 General Information 

All compounds and solvents utilised were purchased from commercial suppliers and used without further treatment, 

unless specified otherwise. Benzothiazolium reagents were synthesised according to literature known 

procedures.[1] 

Thin-layer chromatography was performed on silica gel coated aluminium plates from TLC Silica gel 60 F254 and 

aluminium oxide 60 F254 neutral. The product spots were detected by UV light (254 nm) or as permanganate stains. 

Flash column chromatography was performed with silica gel 60 M (0.040–0.063 mm, 230–400 mesh). 

1H, 19F and 13C NMR spectra were acquired on a Bruker Avance III 300 (300 MHz), Bruker Avance II 400 (400 

MHz), Bruker Avance Neo 400 (400 MHz), Bruker Avance III HD 500 (500 MHz), or a Bruker Avance III HD 700 

(700 MHz) and analysed on MestReNova 14.1.1. Chemical shifts (δ) are reported in parts per million (ppm) relative 

to tetramethylsilane (TMS) and coupling constants (J) are presented in hertz (Hz). CD3CN or CDCl3 were used as 

deuterated solvents and the residual solvent signals were used as references in the 1H and 13C NMR spectra. 19F 

NMR spectra were not calibrated by an internal reference. 19F NMR yields were measured using α,α,α-

trifluorotoluene as an internal standard. The multiplicities are described using the following abbreviations: s = 

singlet, d = doublet, t = triplet, q = quartet, p = pentet, and m = multiplet. 

High-resolution mass spectra were measured with an Agilent (6210 ESI-TOF; 4 µL/min, 1.0 bar, 4 kV). Infrared 

spectra were measured with a PerkinElmer UATR Two FT-IR Spectrometer. Characteristic absorption bands are 

displayed in wavenumbers ṽ in cm−1. 

Chiral normal phase HPLC was performed on a Dionex Ultimate 3000 HPLC unit equipped with UV–vis diode-array 

detector, fitted with the appropriate Daicel Chiralpak column (dimensions: 0.46 cm ø × 25 cm) along with the 

corresponding guard column (0.4 cm ø × 1 cm). Wavelengths (λ) are reported in nm, retention times (τR) are 

reported in minutes and solvent flow rates are reported in mL min−1.  
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2 Optimisation tables  

Table S1. Optimisation of the deoxyfluorination of 4-methylbenzoic acid using BT-SCF3. 

 

Entrya 
Reagent 

equiv. 

Base 

(equiv.) 
Solvent t [h] 

Yield Acyl 

fluorideb 

Yield 

Thioesterb 

1 1.25 DIPEA (1.1) DCM 2 12 60 

2 1.25 DIPEA (1.5) DCM 2 30 45 

3 1.25 DIPEA (1.75) DCM 2 68 17 

4 1.25 DIPEA (2.0) DCM 2 Quant. -- 

5 1.25 K2CO3 (2.0) DCM 2 7 37 

6 1.25 NaH (2.0) DCM 2 -- 30 

7 1.25 NEt3 (2.0) DCM 2 96 traces 

8 1.25 Na2CO3 (2.0) DCM 2 -- 26 

9 0.5 DIPEA (2.0) DCM 2 55 -- 

10 0.75 DIPEA (2.0) DCM 2 72 -- 

11 1.0 DIPEA (2.0) DCM 2 83 -- 

12 1.5 DIPEA (2.0) DCM 2 75 -- 

13 1.25 DIPEA (2.0) DMF 2 11 -- 

14 1.25 DIPEA (2.0) MeCN 2 88 traces 

15 1.25 DIPEA (2.0) EtOAc 2 Quant. traces 

16 1.25 DIPEA (2.0) THF 2 91 traces 

17 1.25 DIPEA (2.0) DCM 0.5 Quant. -- 
aReaction procedure: BT-SCF3, 4-methylbenzoic acid and base were dissolved in the solvent and the reaction mixture was stirred at rt 

before being concentrated in vacuo.  bYields calculated by 19F NMR spectroscopy using α,α,α-trifluorotoluene as an internal standard. 

Table S2. Optimisation of the amide coupling of 4-methylbenzoic acid with benzylamine using BT-SCF3. 

 

Entry DIPEA (equiv.) 
Benzylamine 

(equiv.) 
Solvent YieldC 

1a 2.0 then 1.0 1.0 DCM 55 

2a 2.0 then 2.0 1.0 DCM 50 

3a 2.0 then 1.0 1.0 MeCN 37 

4a 2.0 then 1.0 1.0 EtOAc 24 

5a 2.0 then 1.0 1.5 DCM 83 

6a 2.0 then 1.0 1.75 DCM 84 

7a 2.0 then 1.0 2.0 DCM Quant. 

8b 3.0 1.0 DCM 43 

9b 3.0 2.0 DCM 98 

10b 2.0 2.0 DCM 90 
aReaction procedure: BT-SCF3, 4-methylbenzoic acid and DIPEA (2.0 equiv.) were dissolved in the solvent and the 

reaction mixture was stirred at rt for 30 min. Then, DIPEA and benzylamine were added and the mixture was stirred 

at rt for 16 h before being concentrated in vacuo.  bReaction procedure: BT-SCF3, 4-methylbenzoic acid and DIPEA 

were dissolved in the solvent, then, benzylamine was added and the reaction mixture was stirred at rt for 16 h before 

being concentrated in vacuo. cYields calculated by 1H NMR spectroscopy using CH2Br2 as an internal standard. 
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3 General procedure for the synthesis of acyl fluorides 

To a solution of BT-SCF3 (1.25 equiv, 0.63 mmol, 250 mg) in DCM (5 mL) was added benzoic acid derivatives 1 

(1.0 equiv, 0.5 mmol) and DIPEA (2.0 equiv, 1.0 mmol, 175 µL). The resulting mixture was stirred for 2 h at rt. The 

solvent was removed under reduced pressure, CDCl3 (0.65 mL) and α,α,α-trifluorotoluene (0.5 mmol, 63 µL) were 

added and the crude NMR yields were determined from 19F NMR spectra. 

 

 

 

Crude 19F NMR (282 MHz, CDCl3) Signals:  

2a δ [ppm] = 17.3.   2h δ [ppm] = 20.6. 

2b δ [ppm] = 29.1.   2i δ [ppm] = 25.4 (d, J = 7.4 Hz). 

2c δ [ppm] = 18.1.   2j δ [ppm] = 45.3. 

2d δ [ppm] = 15.8.   2k δ [ppm] = 39.3. 

2e δ [ppm] = 21.3.   2l δ [ppm] = 39.1. 

2f δ [ppm] = 19.9 (F), –63.5 (CF3).  

2g δ [ppm] = 18.3.    

The analytical data are in agreement with the literature data.[2] 
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4 General procedure for the amide coupling of carboxylic acids with amines 

To a solution of BT-SCF3 (1.25 equiv, 0.63 mmol, 250 mg) in DCM (5 mL) was added benzoic acid derivatives 1 

(1.0 equiv, 0.5 mmol) and DIPEA (3.0 equiv, 1.5 mmol, 262 µL). Then, benzylamine 4a (2.0 equiv, 1.0 mmol, 

109 µL) was added and the resulting mixture was stirred overnight at rt. The solvent was removed under reduced 

pressure and the products 5 were purified by flash chromatography on a silica gel column. 

4.1 Analytical data 

N-Benzyl-4-methylbenzamide (5a) 

 
Amide 5a (90 mg, 0.40 mmol, 80%) was obtained from 4-methylbenzoic acid after flash column chromatography 

(petroleum ether / EtOAc, 5:1) as a pale-yellow solid. 

1H NMR (400 MHz, CDCl3) δ [ppm] = 7.65 (d, J = 8.2 Hz, 2H), 7.30 – 7.15 (m, 5H), 7.13 (d, J = 7.9 Hz, 2H), 6.81 

(bs, 1H), 4.53 (d, J = 5.8 Hz, 2H), 2.33 (s, 3H). 13C NMR (75 MHz, CDCl3) δ [ppm] = 167.4, 142.0, 138.5, 131.6, 

129.3, 128.8, 128.0, 127.6, 127.1, 44.1, 21.5. 

The characterization data agree with the literature values.[3] 

N-Benzyl-2-methylbenzamide (5b) 

 
Amide 5b (91 mg, 0.40 mmol, 81%) was obtained from 2-methylbenzoic acid after flash column chromatography 

(petroleum ether / EtOAc, 5:1→3:1) as a pale-yellow solid. 

1H NMR (300 MHz, CDCl3) δ [ppm] = δ 7.32 – 7.17 (m, 7H), 7.15 – 7.05 (m, 2H), 6.16 (bs, 1H), 4.51 (d, J = 5.9 Hz, 

2H), 2.36 (s, 3H). 13C NMR (75 MHz, CDCl3) δ [ppm] = 170.0, 138.3, 136.3, 136.2, 131.1, 130.0, 128.8, 127.9, 

127.6, 126.8, 125.8, 43.9, 19.9. 

The characterization data agree with the literature values.[4] 

N-Benzyl-3-methylbenzamide (5c) 

 
Amide 5c (80 mg, 0.36 mmol, 71%) was obtained from 3-methylbenzoic acid after flash column chromatography 

(petroleum ether / EtOAc, 5:1→3:1) as a pale-yellow solid. 

1H NMR (300 MHz, CDCl3) δ [ppm] = 7.62 (s, 1H), 7.59 – 7.53 (m, 1H), 7.36 – 7.32 (m, 4H), 7.30 – 7.26 (m, 3H), 

6.50 (s, 1H), 4.63 (d, J = 5.7 Hz, 2H), 2.38 (s, 3H). 13C NMR (75 MHz, CDCl3) δ [ppm] = 167.7, 138.6, 138.4, 134.5, 

132.4, 128.9, 128.6, 128.0, 127.9, 127.7, 124.0, 44.2, 21.5. 

The characterization data agree with the literature values.[4] 
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N-Benzyl-4-methoxybenzamide (5d) 

 

Amide 5d (98 mg, 0.4 mmol, 80%) was obtained from 4-methoxybenzoic acid after flash column chromatography 

(petroleum ether / EtOAc, 2:1→1:1) as a pale-yellow solid. 

1H NMR (400 MHz, CDCl3) δ [ppm] = 7.71 (d, J = 8.8 Hz, 2H), 7.32 – 7.17 (m, 5H), 6.82 (d, J = 8.8 Hz, 2H), 6.67 

(bs, 1H), 4.53 (d, J = 5.7 Hz, 2H), 3.76 (s, 3H). 13C NMR (75 MHz, CDCl3) δ [ppm] = 167.0, 162.3, 138.6, 128.9, 

128.8, 128.0, 127.6, 126.8, 113.9, 55.5, 44.1. 

The characterization data agree with the literature values.[3]  

N-benzyl-4-nitrobenzamide (5e) 

 

Amide 5e (89 mg, 0.35 mmol, 70%) was obtained from 4-nitrobenzoic acid after flash column chromatography 

(petroleum ether / EtOAc, 2:1) as a pale-yellow solid. 

1H NMR (300 MHz, CDCl3) δ [ppm] = 8.28 (d, J = 8.9 Hz, 2H), 7.95 (d, J = 8.8 Hz, 2H), 7.43 – 7.29 (m, 5H), 6.49 

(bs, 1H), 4.67 (d, J = 5.6 Hz, 2H). 13C NMR (75 MHz, CDCl3) δ [ppm] = 165.5, 149.7, 140.0, 137.6, 129.1, 128.3, 

128.1, 128.1, 124.0, 44.6. IR (ATR): ṽ [cm-1] = 3277, 3035, 2925, 2851, 1944, 1812, 1629, 1596, 1533, 1511, 1484, 

1453, 1463, 1362, 1344, 1317, 1281, 1221, 1178, 1147, 1077, 1060, 1031, 1012, 988, 959, 914, 902, 872, 853, 

796, 782, 752, 725, 663, 622, 584, 548, 515, 504, 465, 424, 410. 

The characterization data agree with the literature values.[5, 3b] 

N-Benzyl-4-(trifluoromethyl)benzamide (5f) 

 

Amide 5f (113 mg, 0.4 mmol, 81%) was obtained from 4-(trifluoromethyl)benzoic acid after flash column 

chromatography (petroleum ether / EtOAc, 5:1→3:1) as a pale-yellow solid. 

1H NMR (300 MHz, CDCl3) δ [ppm] = 7.89 (d, J = 8.0 Hz, 2H), 7.68 (d, J = 8.1 Hz, 2H), 7.44 – 7.28 (m, 5H), 6.51 

(bs, 1H), 4.65 (d, J = 5.6 Hz, 2H). 19F NMR (282 MHz, CDCl3) δ [ppm] = -62.96.  13C NMR (75 MHz, CDCl3) δ [ppm] 

= 166.2, 137.9, 137.8, 133.5 (q, J = 33 Hz),129.0, 128.1, 128.0, 127.6, 125.8 (q, J = 4 Hz), 123.8 (q, J = 273 Hz), 

44.5.  

The characterization data agree with the literature values.[6]  
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N-Benzyl-4-chlorobenzamide (5g) 

 

Amide 5g (105 mg, 0.43 mmol, 85%) was obtained from 4-chlorobenzoic acid after flash column chromatography 

(petroleum ether / EtOAc, 5:1) as a pale-yellow solid. 

1H NMR (300 MHz, CDCl3) δ [ppm] = 7.77 – 7.68 (m, 2H), 7.44 – 7.27 (m, 7H), 6.47 (bs, 1H), 4.62 (d, J = 5.7 Hz, 

2H). 13C NMR (75 MHz, CDCl3) δ [ppm] = 166.4, 138.1, 137.9, 132.9, 129.0, 128.5, 128.1, 127.9, 44.4. 

The characterization data agree with the literature values.[7] 

N-Benzyl-4-bromobenzamide (5m) 

 

Amide 5m (145 mg, 0.49 mmol, 98%) was obtained from 4-bromobenzoic acid after flash column chromatography 

(petroleum ether / EtOAc, 5:1) as a pale-yellow solid. 

1H NMR (300 MHz, CDCl3) δ [ppm] = 7.65 (d, J = 8.4 Hz, 2H), 7.54 (d, J = 8.6 Hz, 2H), 7.41 – 7.27 (m, 5H), 6.50 

(bs, 1H), 4.61 (d, J = 5.7 Hz, 2H). 13C NMR (75 MHz, CDCl3) δ [ppm] = 166.5, 138.0, 133.3, 131.9, 129.0, 128.7, 

128.1, 127.9, 126.4, 44.3. 

The characterization data agree with the literature values.[8] 

N-Benzyl-4-iodobenzamide (5n) 

 

Amide 5n (142 mg, 0.42 mmol, 84%) was obtained from 4-iodobenzoic acid after flash column chromatography 

(petroleum ether / EtOAc, 5:1→3:1) as a pale-yellow solid. 

1H NMR (300 MHz, CDCl3) δ [ppm] = 7.77 (d, J = 8.6 Hz, 2H), 7.50 (d, J = 8.5 Hz, 2H), 7.43 – 7.27 (m, 5H), 6.45 

(bs, 1H), 4.62 (d, J = 5.6 Hz, 2H). 13C NMR (75 MHz, CDCl3) δ [ppm] = 166.7, 138.0, 137.9, 133.9, 129.0, 128.7, 

128.1, 127.9, 98.6, 44.4. 

The characterization data agree with the literature values.[8]  

N-Benzyl-6-chloronicotinamide (5o) 

 

Amide 5o (92 mg, 0.37 mmol, 74%) was obtained from 6-chloronicotinic acid after flash column chromatography 

(petroleum ether / EtOAc, 3:1) as a pale-yellow solid. 

1H NMR (400 MHz, CDCl3) δ [ppm] = 8.69 (d, J = 2.6 Hz, 1H), 8.04 (dd, J = 8.3, 2.6 Hz, 1H), 7.38 – 7.13 (m, 6H), 

7.13 (dd, J = 7.7, 3.1 Hz, 2H), 6.61 (bs, 1H), 4.58 (d, J = 5.6 Hz, 2H). 13C NMR (101 MHz, CDCl3) δ [ppm] = 164.6, 

154.4, 148.1, 138.1, 137.6, 129.0, 128.4, 128.1, 128.0, 124.5, 44.4. 

The characterization data agree with the literature values.[9]  
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N-Benzyldecanamide (5j) 

 

Amide 5j (119 mg, 0.46 mmol, 91%) was obtained from decanoic acid after flash column chromatography 

(petroleum ether / EtOAc, 3:1) as a pale-yellow solid. 

1H NMR (400 MHz, CDCl3) δ [ppm] = 7.35 – 7.21 (m, 5H), 6.26 (bs, 1H), 4.39 (d, J = 5.8 Hz, 2H), 2.19 (t, J = 7.6 

Hz, 2H), 1.67 – 1.58 (m, 2H), 1.33 – 1.24 (s, 12H), 0.89 (t, J = 6.9 Hz, 3H). 13C NMR (101 MHz, CDCl3) δ [ppm] = 

173.3, 138.6, 128.7, 127.8, 127.4, 43.5, 36.7, 31.9, 29.5, 29.43, 29.39, 29.32, 25.9, 22.7, 14.1. 

The characterization data agree with the literature values.[10] 

N-Benzyl-2-phenylpropanamide (5p) 

 

Amide 5p (111 mg, 0.46 mmol, 93%) was obtained from 2-phenylpropanoic acid after flash column chromatography 

(petroleum ether / EtOAc, 3:1) as a pale-yellow solid. 

1H NMR (400 MHz, CDCl3) δ [ppm] = 7.33 – 7.13 (m, 8H), 7.10 – 7.05 (m, 2H), 5.63 (bs, 1H), 4.41 – 4.26 (m, 2H), 

3.55 (q, J = 7.2 Hz, 1H), 1.50 (d, J = 7.2 Hz, 3H). 13C NMR (101 MHz, CDCl3) δ [ppm] = 174.2, 141.4, 138.4, 129.1, 

128.7, 127.8, 127.6, 127.49, 127.45, 47.3, 43.7, 18.7. 

The characterization data agree with the literature values.[11] 

N-Benzyl-2-methyl-2-phenylpropanamide (5q) 

 

Amide 5q (107 mg, 0.42 mmol, 84%) was obtained from 2-methyl-2-phenylpropanoic acid after flash column 

chromatography (petroleum ether / EtOAc, 3:1) as a pale-yellow solid. 

1H NMR (400 MHz, CDCl3) δ [ppm] = 7.41 – 7.30 (m, 4H), 7.30 – 7.20 (m, 4H), 7.13 – 7.09 (m, 2H), 5.45 (s, 1H), 

4.37 (d, J = 5.8 Hz, 2H), 1.61 (s, 6H). 13C NMR (101 MHz, CDCl3) δ [ppm] = 177.5, 145.2, 138.6, 128.9, 128.7, 

127.5, 127.4, 127.2, 126.6, 47.2, 43.8, 27.2. 

The characterization data agree with the literature values.[12] 
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(S)-N-Benzyl-2-(4-isobutylphenyl)propenamide (5l) 

 

Amide 5l (107 mg, 0.36 mmol, 72%) was obtained from (2S)-2-(4-Isobutylphenyl)propanoic acid after flash column 

chromatography (petroleum ether / EtOAc, 3:1) as a white solid. 

1H NMR (300 MHz, CDCl3) δ [ppm] = 7.27 – 7.12 (m, 5H), 7.12 – 7.03 (m, 4H), 5.67 (bs, 1H), 4.34 (d, J = 5.9 Hz, 

2H), 3.54 (q, J = 7.2 Hz, 1H), 2.41 (d, J = 7.1 Hz, 2H), 1.90 – 1.72 (m, 1H), 1.51 (d, J = 7.2 Hz, 3H), 0.86 (d, J = 6.6 

Hz, 6H).13C NMR (75 MHz, CDCl3) δ [ppm] = 174.5, 140.9, 138.6, 138.5, 129.8, 128.7, 127.5, 127.4, 46.9, 45.1, 

43.6, 30.3, 22.5, 18.6.* 

*Note: One carbon peak could not be observed, due to overlapping signals.  

Chiral HPLC: DAICEL Chiralpak IC column with guard; solvent ratio = 90:10, n-hexane:iPrOH. Temperature = 25 

°C. Flow rate = 1 mL/min, λ = 210 nm, τret = 15.1 min and 18.7 min. 

 

 

  
The characterization data agree with the literature values.[13] 
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5 General procedure and analytical data for the coupling of amino acids 

To a solution of BT-SC5F11 (1.25 equiv, 0.63 mmol, 375 mg) in DCM (5 mL) was added Cbz-valine 1s (1.0 equiv, 

0.5 mmol, 126 mg) and DIPEA (3.0–5.0 equiv). Then, amine 4 (2.0 equiv, 1.0 mmol) was added and the resulting 

mixture was stirred overnight at rt. The solvent was removed under reduced pressure and the products 5s-t were 

purified by flash chromatography on a silica gel column. 

5.1 Analytical data 

Benzyl (S)-(1-(benzylamino)-3-methyl-1-oxobutan-2-yl)carbamate (5s) 

 

Amide 5s (121 mg, 0.36 mmol, 71%) was obtained using benzylamine (2.0 equiv, 109 µL) and DIPEA (3.0 equiv, 

1.5 mmol, 262 µL), after flash column chromatography (petroleum ether / EtOAc, 3:1) as a white solid. 

1H NMR (300 MHz, CDCl3) δ [ppm] =  7.36 – 7.15 (m, 10H), 6.49 (bs, 1H), 5.42 (d, J = 7.7 Hz, 1H), 5.05 – 4.89 (m, 

2H), 4.37 (dd, J = 14.8, 5.8 Hz, 2H), 4.04 – 3.93 (m, 1H), 2.16 – 2.01 (m, 2H), 0.92 (d, J = 6.8 Hz, 3H), 0.88 (d, J = 

6.8 Hz, 3H). 13C NMR (75 MHz, CDCl3) δ [ppm] = 171.3, 156.6, 138.0, 136.3, 128.8, 128.7, 128.3, 128.1, 127.9, 

127.7, 67.2, 60.7, 43.7, 31.2, 19.4, 18.0. 

The characterization data agree with the literature values.[14] 

Methyl ((benzyloxy)carbonyl)-L-valyl-L-phenylalaninate (5t) 

 

Amide 5t (139 mg, 0.34 mmol, 67%) was obtained using methyl L-phenylalaninate hydrochloride (216 mg) and 

DIPEA (5.0 equiv, 2.5 mmol, 435 µL) after flash column chromatography (petroleum ether / EtOAc, 3:1) as a white 

solid. 

1H NMR (300 MHz, CDCl3) δ [ppm] =  7.43 – 7.07 (m, 10H), 6.73 (d, J = 8.0 Hz, 1H), 5.58 (d, J = 9.0 Hz, 1H), 5.20 

– 5.01 (m, 2H), 4.93 (m, 1H), 4.19 – 4.08 (m, 1H), 3.72 (s, 3H), 3.19 – 3.05 (m, 2H), 2.10 (h, J = 6.9 Hz, 1H), 0.97 

(d, J = 6.7 Hz, 3H), 0.92 (d, J = 6.8 Hz, 3H). 13C NMR (75 MHz, CDCl3) δ [ppm] = 171.8, 171.11, 156.4, 136.4, 

135.7, 129.3, 128.6, 128.5, 128.2, 128.0, 127.2, 67.0, 60.2, 53.2, 52.3, 38.0, 31.3, 19.1, 17.8. 

The characterization data agree with the literature values.[15] 
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6 Scale-up reaction for the investigation of the side products  

To a solution of BT-SCF3 (1.25 equiv, 6.25 mmol, 2.50 g) in DCM (50 mL) was added Boc-valine 1r (1.0 equiv, 

5.0 mmol, 1.09 g) and DIPEA (3.0 equiv, 15.0 mmol, 1.31 mL). Then, benzylamine (4a, 2.0 equiv, 10.0 mmol, 

1.09 mL) was added and the resulting mixture was stirred overnight at rt. The solvent was removed under reduced 

pressure and product 6 and 7 were purified by flash chromatography on a silica gel column. 

6.1 Analytical data 

(S,Z)-N-Benzyl-3-methyl-2-((3-methylbenzo[d]thiazol-2(3H)-ylidene)amino)butanamide (6) 

 

Side product 6 was obtained after flash column chromatography (petroleum ether / EtOAc, 3:1) as a pale-yellow 

oil. 

1H NMR (400 MHz, CDCl3) δ [ppm] = 7.33 – 7.18 (m, 7H), 7.03 (m, 1H), 6.99 (d, J = 7.5 Hz, 1H), 6.86 (d, J = 8.1 

Hz, 1H), 4.55 (dd, J = 15.0, 6.3 Hz, 1H), 4.38 (dd, J = 15.1, 5.7 Hz, 1H), 3.58 (d, J = 3.6 Hz, 1H), 3.40 (s, 3H), 2.38 

(m, 1H), 0.97 (d, J = 6.8 Hz, 3H), 0.94 (d, J = 6.9 Hz, 3H).13C NMR (101 MHz, CDCl3) δ [ppm] = 173.1, 157.8, 

140.9, 138.8, 128.7, 127.6, 127.4, 126.5, 122.3, 122.2, 121.4, 108.8, 74.1, 43.1, 33.4, 30.4, 20.0, 17.7. IR (ATR): 

ṽ [cm-1]: 3378, 3062, 3030, 2960, 2928, 2871, 1717, 1663, 1629, 1585, 1509, 1480, 1456, 1418, 1383, 1362, 1350, 

1305, 1323, 1252, 1160, 1135, 1027, 960, 923, 851, 742, 716, 699, 610, 542, 517, 495, 479. HRMS (ESI-TOF) 

calculated for [C20H23N3OS]+ ([M]+): 354.1635, measured: 354.1624. 

1,3-Dibenzylthiourea (7) 

 

Side product 7 was obtained after flash column chromatography (petroleum ether / EtOAc, 3:1) as a pale-yellow 

solid. 

1H NMR (300 MHz, CDCl3): δ [ppm] = 7.35-7.28 (m, 6H), 7.26 – 7.21 (m, 4H), 6.00 (s, 2H), 4.64 (d, J = 5.3 Hz, 4H). 

The characterization data agree with the literature values.[16] 
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7 NMR Spectra of crude 19F NMR for acid fluoride synthesis 

 

 

 

 

Crude 19F NMR (282 MHz in CDCl3), 298 K 

Crude 19F NMR (282 MHz in CDCl3), 298 K 
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Crude 19F NMR (282 MHz in CDCl3), 298 K 

Crude 19F NMR (282 MHz in CDCl3), 298 K 



S15 
 

 

 

 

 

 

Crude 19F NMR (282 MHz in CDCl3), 298 K 
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Crude 19F NMR (282 MHz in CDCl3), 298 K 

Crude 19F NMR (282 MHz in CDCl3), 298 K 
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1H NMR (400 MHz in CDCl3), 298 K 

13C NMR (101 MHz in CDCl3), 298 K 

8 NMR Spectra of literature-unknown product 6 
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COSY (700 MHz in CDCl3), 298 K 

HSQC (700 MHz in CDCl3), 298 K 
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HMBC (700 MHz in CDCl3), 298 K 
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