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General Information  

The 1H NMR, 13C NMR, and 19F NMR spectra were recorded on a Bruker AC-500 FT 

spectrometer (500 MHz, 125 MHz, 471 MHz). The chemical shifts of 1H NMR and 13C NMR spectra 

were referenced internally with tetramethylsilane (δ H 0.00, δ C 0.0) or residual protio solvent signals 

CDCl3 (δ C 77.2). The chemical shifts of 19F NMR spectra were referenced to external trifluoroacetic 

acid (δ F -76.2). Chemical shifts (δ) and coupling constants (J) were expressed in ppm and Hz, 

respectively. The following abbreviations are used in reporting NMR data: s, singlet; d, doublet; t, 

triplet; q, quartet; m, multiplet; br, broad. High resolution mass spectra (HRMS) were recorded on a 

LC-TOF spectrometer (Micromass). EI-mass or ESI-mass data were acquired using a Thermo LTQ 

Orbitrap XL instrument equipped with an EI or ESI source and controlled by Xcalibur software. 

Melting points are uncorrected. 

Chemicals were purchased from the Adamas, Energy Chemical, Acros, Accela, Alfa Aesar, and 

TCI, and used as received. 

Abbreviations: Bn = benzyl, Boc = t-butyloxycarbonyl, Bu = butyl, DMF = N,N-

dimethylformamide, TEMPO = (2,2,6,6-tetramethylpiperidin-1-yl)oxyl, THF = tetrahydrofuran. 

 

Preparation of Isocyanides  

(1) Known Isocyanides 

The following isocyanides were prepared according to known procedures.1-7 

 

 
 

(2) Preparation of Isocyanides 1c, 1f, 1n, 1o, 1y, and 1z 
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Ethyl formate (3.70 g, 4.02 mL, 50.0 mmol) was slowly added to primary amine S1 (5.00 mmol) 

at room temperature. The mixture was heated at 55˚C for 16 h, and cooled to room temperature. 

Volatiles were removed under reduced pressure to give crude formamide S2, which was used in next 

step without purification. 

NEt3 (2.53 g, 3.47 mL, 25.0 mmol) and POCl3 (997 mg, 606 μL, 6.50 mmol) were added dropwise 

to a solution of formamide S2 in dry dichloromethane (20 mL) at -78˚C. The mixture was stirred at -

78˚C for 3-4 h, warmed up to room temperature, and stirred for 1 h. The reaction was quenched with 

ice cold water, extracted with dichloromethane (2 x 20 mL), and washed with brine (20 mL). The 

organic layer was dried over anhydrous sodium sulfate, and concentrated under reduced pressure. The 

residue was purified by silica gel chromatography (petroleum ether/ethyl acetate = 15:1 to 2:1 v/v) to 

give isocyanide 1c, 1f, 1n, 1o, or 1z.  

 

 

tert-Butyl 2-(3-isocyano-2-oxo-2,3,4,5-tetrahydro-1H-benzo[b]azepin-1-yl)acetate (1c), 

colorless liquid (707 mg, 47% yield). 1H NMR (500 MHz, CDCl3) δ 7.34-7.32 (m, 1H), 7.27-7.22 (m, 

2H), 7.14 (d, J = 8.0 Hz, 1H), 4.66-4.62 (m, 1H), 4.31-4.29 (m, 2H), 3.41-3.39 (m, 1H), 2.66-2.51 (m, 

3H), 1.44 (s, 9H). 13C NMR (125 MHz, CDCl3) δ 167.3, 165.5, 160.1, 140.1, 134.5, 129.7, 128.5, 

127.6, 122.7, 82.5, 54.1, 51.4, 37.2, 28.0, 27.6. HRMS (ESI) m/z: (M + Na)+ Calcd for C17H20N2O3Na+ 

323.1366; Found 323.1367. 

 

 

2-Isocyano-2,3-dihydro-1H-indene (1f), colorless liquid (543 mg, 76% yield). 1H NMR (500 

MHz, CDCl3) δ 7.43 (d, J = 6.5 Hz, 1H), 7.30-7.24 (m, 3H), 5.02-4.99 (m, 1H), 3.10-3.04 (m, 1H), 

2.89-2.83 (m, 1H), 2.61-2.55 (m, 1H), 2.31-2.25 (m, 1H). 13C NMR (125 MHz, CDCl3) δ 155.8 (t, J = 

4.9 Hz), 142.6, 139.2, 129.1, 127.3, 125.1, 124.1, 57.3 (t, J = 13.2 Hz), 34.5, 30.2. HRMS (ESI) m/z: 

(M + Na)+ Calcd for C10H9NNa+ 166.0627; Found 166.0624. 
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tert-Butyl 2-((4R,6R)-6-(2-isocyanoethyl)-2,2-dimethyl-1,3-dioxan-4-yl)acetate (1n), orange 

liquid (1.14 g, 80% yield). 1H NMR (500 MHz, CDCl3) δ 4.30-4.26 (m, 1H), 4.07-4.03 (m, 1H), 3.59-

3.53 (m, 1H), 3.49-3.44 (m, 1H), 2.45-2.41 (m, 1H), 2.33-2.29 (m, 1H), 1.86-1.82 (m, 1H), 1.76-1.73 

(m, 1H), 1.61-1.58 (m, 1H), 1.47 (s, 3H), 1.45 (s, 9H), 1.35 (s, 3H), 1.26-1.19 (m, 1H). 13C NMR (125 

MHz, CDCl3) δ 170.1, 156.0 (t, J = 5.6 Hz), 99.0, 80.7, 66.1, 65.0, 53.5, 42.6, 37.6 (t, J = 6.4 Hz), 

36.1, 35.4, 30.0, 28.1, 19.6. HRMS (ESI) m/z: (M + Na)+ Calcd for C15H25NO4Na+ 306.1076; Found 

306.1074. 

 

 

4-(4-Fluorobenzyl)-3-(isocyanomethyl)morpholine (1o), brown liquid (995 mg, 85% yield). 1H 

NMR (500 MHz, CDCl3) δ 7.28-7.25 (m, 2H), 7.00-6.96 (m, 2H), 3.85-3.81 (m, 1H), 3.70-3.62 (m, 

2H), 3.44-3.40 (m, 4H), 2.72 (d, J = 11.5 Hz, 1H), 2.59-2.57 (m, 1H), 2.18-2.13 (m, 1H), 2.00-1.95 

(m, J = 10.5 Hz, 1H). 13C NMR (125 MHz, CDCl3) δ 161.4 (d, J = 245.1 Hz), 157.8, 132.8 (d, J = 2.9 

Hz), 130.0 (d, J = 8.0 Hz), 114.6 (d, J = 4.6 Hz), 71.9, 66.0, 61.5, 54.5, 51.8, 43.7. 19F NMR δ -115.4. 

HRMS (ESI) m/z: (M + H)+ Calcd for C13H16N2OF+ 235.1241; Found 235.1244.  

 

 
1-(1-Isocyanoethyl)naphthalene (1y), brown liquid (480 mg, 53% yield). 1H NMR (500 MHz, 

CDCl3) δ 7.88-7.80 (m, 3H), 7.71 (d, J = 7.5 Hz, 1H), 7.55-7.47 (m, 3H), 5.53 (q, J = 6.5 Hz, 1H), 

1.79 (d, J = 7.0 Hz, 3H). 13C NMR (125 MHz, CDCl3) δ 156.8 (d, J = 4.5 Hz), 133.9, 129.3, 129.3, 

129.1, 126.9, 126.1, 125.6, 123.1, 122.0, 51.1 (d, J = 6.4 Hz), 24.2. HRMS (ESI) m/z: (M + Na)+ Calcd 

for C13H11N Na+ 204.0784; Found 204.0786. 
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(E)-(3-Isocyanobut-1-en-1-yl)benzene (1z), colorless liquid (691 mg, 88% yield). 1H NMR (500 

MHz, CDCl3) δ 7.39-7.36 (m, 2H), 7.32-7.29 (m, 1H), 7.24-7.22 (m, 2H), 6.63 (d, J = 16.5 Hz, 1H), 

5.69-5.64 (m, 1H), 4.62-4.56 (m, 1H), 1.50-1.48 (m, 3H). 13C NMR (125 MHz, CDCl3) δ 154.9 (t, J = 

7.1 Hz), 135.4, 132.3, 129.2, 128.7, 128.5, 127.9, 47.6 (t, J = 6.1 Hz), 23.0. HRMS (EI) m/z: Calcd for 

C11H11N 157.0891; Found 157.0887 

 

(3) Preparation of Isocyanide 1b  

 

 

To a solution of isocyanide S3 (1.90 g, 10.0 mmol)8 in tetrahydrofuran (15 mL) at room 

temperature was added a solution of KOH (560 mg, 10.0 mmol) in water (3.0 mL). The mixture was 

stirred for 5 h, concentrated under reduced pressure, washed with diethyl ether (30 mL), and dried in 

vacuo to give crude salt S4.   

To a suspension of salt S1 in N,N-dimethylformamide (15.0 mL) was added aldehyde S5 (1.50 g, 

5.50 mmol).9 The mixture was stirred at 55 °C for 12 h, poured into water (20 mL), and extracted with 

ethyl acetate (30 mL). The organic layer was washed with brine (3 × 15 mL), dried over anhydrous 

sodium sulfate, and concentrated under reduced pressure. The residue was purified by silica gel 

chromatography (petroleum ether/ethyl acetate = 12:1 v/v) to give 3-(4-formyl-2-

methoxyphenoxy)propyl 2-isocyano-3-phenylpropanoate (1b) as a yellow liquid (1.01 g, 54% yield). 
1H NMR (500 MHz, CDCl3) δ 9.85 (s, 1H), 7.45-7.41 (m, 2H), 7.32-7.23 (m, 5H), 6.92 (d, J = 8.0 Hz, 

1H), 4.50-4.48 (m, 1H), 4.42-4.39 (m, 2H), 4.08-4.06 (m, 2H), 3.90 (s, 3H), 2.27-2.13 (m, 2H), 2.21-

2.17 (m, 2H). 13C NMR (125 MHz, CDCl3) δ 190.9, 166.0, 161.0, 153.6, 149.9, 134.3, 130.3, 129.3, 

128.8, 127.9, 126.9, 111.7, 109.4, 45.1, 63.3, 58.0, 56.0, 38.9, 28.1. HRMS (ESI) m/z: (M + Na)+ Calcd 

for C21H21NO5Na+ 390.1312; Found 390.1314. 

 

(4) Preparation of Isocyanide 1i 

 

 

To a solutions of isocyanide S3 (380 mg, 2.0 mmol) in N,N-dimethylformamide (5.0 mL) were 

added NaH (480 mg, 2.2 mmol), ketone S6 (690 mg, 2.2 mmol), and tetrabutylammonium iodide (73.9 

mg, 0.20 mmol). The mixture was stirred at room temperature for 12 h, poured into water (30 mL), 
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and extracted with ethyl acetate (20 mL). The organic layer was washed with brine (20 mL), dried over 

anhydrous sodium sulfate, and concentrated under reduced pressure. The residue was purified by silica 

gel chromatography (petroleum ether/ethyl acetate = 10:1 v/v) to give methyl 2-benzyl-2-isocyano-5-

(2-methoxy-4-(3-oxobutyl)phenoxy)pentanoate (1i) as a yellow liquid (491 mg, 58% yield). 1H NMR 

(500 MHz, CDCl3) δ 7.34-7.30 (m, 3H), 7.26-7.23 (m, 2H), 6.78-6.76 (m, 1H), 6.72-6.68 (m, 2H), 

4.01 (t, J = 5.5 Hz, 2H), 3.84 (s, 3H), 3.70 (s, 3H), 3.25 (d, J = 13.5 Hz, 1H), 3.07 (d, J = 13.5 Hz, 1H), 

2.84 (t, J = 7.5 Hz, 2H), 2.74 (t, J = 7.5 Hz, 2H), 2.29-2.24 (m, 1H), 2.14 (s, 3H), 2.13-2.01 (m, 2H), 

1.83-1.78 (m, 1H). 13C NMR (125 MHz, CDCl3) δ 208.1, 168.8, 160.6, 149.6, 146.4, 134.5, 133.5, 

130.1, 128.5, 127.9, 120.2, 114.1, 112.5, 69.2, 68.3, 56.0, 45.4, 44.9, 35.7, 30.2, 29.4, 24.4. HRMS 

(ESI) m/z: (M + Na)+ Calcd for C25H29NO5Na+ 446.1938; Found 446.1942. 

 

(5) Preparation of Isocyanide 1m 

 

 

To a solution of quinoxalinone (292 mg, 2.0 mmol) in N,N-dimethylformamide (5.0 mL) was 

added K2CO3 (331 mg, 2.4 mmol). The mixture was stirred at room temperature for 10 min, and added 

dropwise 3-isocyano-1-tosylpropane (576 mg, 2.4 mmol). The mixture was stirred at room temperature 

for 12 h, quenched with water (25 mL), and extracted with dichloromethane (30 mL). The organic 

layer was dried over anhydrous sodium sulfate, and concentrated under reduced pressure. The residue 

was purified by silica gel chromatography (eluent: petroleum ether/ethyl acetate = 2:1 v/v) to give 1-

(3-isocyanopropyl)quinoxalin-2(1H)-one (1m) as a colorless liquid (290 mg, 68% yield). 1H NMR 

(500 MHz, CDCl3) δ 8.31 (s, 1H), 7.92 (dd, J = 8.0, 1.0 Hz, 1H), 7.66-7.63 (m, 1H), 7.43-7.37 (m, 

2H), 4.32 (t, J = 7.5 Hz, 2H), 3.59 (t, J = 6.5 Hz, 2H), 2.20-2.16 (m, 2H). 13C NMR (125 MHz, CDCl3) 

δ 157.8 (t, J = 5.0 Hz), 154.9, 149.9, 133.6, 132.1, 131.5, 131.1, 124.1, 139.2, 39.5 (t, J = 6.5 Hz), 39.1, 

26.9. HRMS (EI) m/z: Calcd for C12H11N3O
 213.0902; Found 213.0897. 

 

 (6) Preparation of Isocyanide 1v 

 

 

A mixture of 2-amino-4-(methylthio)butan-1-ol (675 mg, 5.0 mmol) and methyl isocyanoacetate 

(500 mg, 5.0 mmol) was stirred at room temperature for 10 h. The reaction was quenched with water, 

and the mixture was extracted with ethyl acetate (30 mL). The organic layer was dried over anhydrous 

sodium sulfate, and concentrated under reduced pressure. The residue was purified by silica gel 

chromatography (eluent: petroleum ether/ethyl acetate = 1:3 v/v) to give N-(1-hydroxy-4-
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(methylthio)butan-2-yl)-2-isocyanoacetamide (1v) as a yellow solid (930 mg, 92% yield). m.p. 67-68 

˚C. 1H NMR (500 MHz, CDCl3) δ 6.95 (d, J = 8.0 Hz, 1H), 4.24 (s, 2H), 4.17-4.09 (m, 1H), 3.74-3.66 

(m, 2H), 3.06 (s, br, 1H), 2.56 (t, J = 7.0 Hz, 2H) 2.13 (s, 3H), 1.94-1.84 (m, 2H). 13C NMR (125 MHz, 

CDCl3) δ 163.1, 161.6, 63.9, 51.4, 45.4, 30.6, 30.1, 15.6. HRMS (ESI) m/z: (M + Na)+ Calcd for 

C8H14N2O2SNa+ 225.0668; Found 225.0669. 

 

General Procedure for the Defunctionalization Reaction of Alkyl Isocyanides (Scheme 2) 

 

 

 

Alkyl isocyanide 1 (0.10 mmol), tris(trimethylsilyl)silane (37.3 mg, 45 μL, 0.15 mmol), and 

benzene (0.50 mL) were added to a sealed test tube under nitrogen atmosphere. The mixture was stirred 

at room temperature under blue LED (465 nm, 10 W) irradiation for 2 or 8 h, and purified by silica gel 

chromatography (petroleum ether/ethyl acetate = 1:0 to 4:1 v/v) to give compound 2. 

 

Characterization Data for the Products (Scheme 2) 

 

 
Ethyl 3-(1H-indol-3-yl)propanoate (2a),12 colorless liquid (20.1 mg, 99% yield). 1H NMR (500 

MHz, CDCl3) δ 8.02 (s, br, 1H), 7.59 (d, J = 7.0 Hz, 1H), 7.34 (d, J = 7.0 Hz, 1H), 7.20-7.17 (m, 1H), 

7.13-7.10 (m, 1H), 6.96 (s, 1H), 3.66 (s, 3H), 3.10 (t, J = 7.5 Hz, 2H), 2.72 (t, J = 7.5 Hz, 2H). 13C 

NMR (125 MHz, CDCl3) δ 174.0, 136.3, 122.1, 121.5, 119.4, 118.7, 114.9, 111.2, 51.7, 34.8, 20.9. 
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3-(4-Formyl-2-methoxyphenoxy)propyl 3-phenylpropanoate (2b), colorless liquid (30.1 mg, 88% 

yield). 1H NMR (500 MHz, CDCl3) δ 9.86 (s, 1H), 7.45-7.41 (m, 2H), 7.28-7.25 (m, 2H), 7.20-7.18 

(m, 3H), 6.92 (d, J = 7.0 Hz, 1H), 4.29 (t, J = 6.0 Hz, 2H), 4.09 (t, J = 6.0 Hz, 2H), 3.91 (s, 3H), 2.95 

(t, J = 8.0 Hz, 2H), 2.65 (t, J = 8.0 Hz, 2H), 2.20-2.14 (m, 2H). 13C NMR (125 MHz, CDCl3) δ 190.9, 

172.9, 153.8, 149.9, 140.4, 130.2, 128.5, 128.3, 126.7, 111.6, 109.4, 85.6, 61.1, 56.0, 35.8, 30.9, 28.4. 

HRMS (ESI) m/z: (M + Na)+ Calcd for C20H25O5Na+
 365.1359; Found 365.1364. 

 

  

tert-Butyl 2-(2-oxo-2,3,4,5-tetrahydro-1H-benzo[b]azepin-1-yl)acetate (2c), colorless liquid 

(26.1 mg, 95% yield). 1H NMR (500 MHz, CDCl3) δ 7.29-7.26 (m, 1H), 7.21 (d, J = 6.0 Hz, 1H), 7.16 

(t, J = 7.5 Hz, 1H), 7.12 (t, J = 8.0 Hz, 1H), 4.41 (s, 2H), 3.15-2.80 (m, 2H), 2.34 (t, J = 7.0 Hz, 2H), 

2.28-2.12 (m, 2H), 1.43 (s, 9H). 13C NMR (125 MHz, CDCl3) δ 173.2, 168.3, 142.6, 135.9, 129.5, 

127.5, 126.3, 121.9, 81.9, 50.8, 32.9, 29.9, 28.8, 28.0. HRMS (ESI) m/z: (M + Na)+ Calcd for 

C16H21NO3Na+ 298.1414; Found 298.1417. 

 

 
tert-Butyl piperidine-1-carboxylate (2d),16 colorless liquid (16.1 mg, 87% yield). 1H NMR (500 

MHz, CDCl3) δ 3.37-3.35 (m, 4H), 1.53-1.50 (m, 6H), 1.46 (s, 9H). 13C NMR (125 MHz, CDCl3) δ 

154.9, 79.1, 44.6, 28.5, 25.7, 24.5. 

 

 
1-Benzylpiperidine (2e),13 colorless liquid (15.4 mg, 88% yield). 1H NMR (500 MHz, CDCl3) δ 

7.33-7.29 (m, 4H), 7.25-7.23 (m, 1H), 3.48 (s, 2H), 2.45-2.34 (m, 4H), 1.60-1.57 (m, 4H), 1.44-1.43 

(m, 2H). 13C NMR (125 MHz, CDCl3) δ 140.5, 131.5, 130.3, 129.1, 66.0, 56.6, 28.1, 26.5. 
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2,3-Dihydro-1H-indene (2f),10 colorless liquid (9.5 mg, 80% yield). 1H NMR (500 MHz, CDCl3) 

δ 7.21-7.19 (m, 2H), 7.12-7.10 (m, 2H), 2.89 (t, J = 7.5 Hz, 4H), 2.07-2.01 (m, 2H). 13C NMR (125 

MHz, CDCl3) δ 144.4, 126.3, 124.7, 33.2, 25.7. 

 

 

Butylbenzene (2g),19 colorless liquid (9.8 mg, 73% yield). 1H NMR (500 MHz, CDCl3) δ 7.25 (t, 

J = 7.5 Hz, 2H), 7.17-7.14 (m, 3H), 2.60 (t, J = 7.0 Hz, 2H), 1.62-1.56 (m, 2H), 1.37-1.33 (m, 2H), 

0.92 (t, J = 7.0 Hz, 3H). 13C NMR (125 MHz, CDCl3) δ 143.0, 128.5, 128.3, 125.7, 35.8, 33.8, 22.5, 

14.1. 

 

 

1-Ethyladamantane (2h),19 colorless liquid (15.1 mg, 92% yield). 1H NMR (500 MHz, CDCl3) δ 

1.95-1.93 (m, 3H), 1.71-1.60 (m, 6H), 1.44-1.43 (m, 6H), 1.08 (q, J = 7.5 Hz, 2H), 0.77 (t, J = 7.5 Hz, 

3H). 13C NMR (125 MHz, CDCl3) δ 42.0, 37.4, 36.7, 32.2, 38.8, 6.9. 

 

 

Methyl 2-benzyl-5-(2-methoxy-4-(3-oxobutyl)phenoxy)pentanoate (2i), colorless liquid (39.0 

mg, 98% yield). 1H NMR (500 MHz, CDCl3) δ 7.28-7.4 (m, 5H), 6.75-6.67 (m, 3H), 3.97-3.92 (m, 

2H), 3.82 (s, 3H), 3.58 (s, 3H), 2.98-2.93 (m, 1H), 2.85-2.72 (m, 6H), 2.13 (s, 3H), 1.86-1.71 (m, 4H). 
13C NMR (125 MHz, CDCl3) δ 208.1, 175.8, 149.4, 146.7, 139.2, 134.0, 128.9, 128.4, 126.4, 120.2, 

113.5, 112.3, 68.7, 56.0, 51.5, 47.3, 45.4, 38.5, 30.1, 29.4, 28.5, 27.1. HRMS (ESI) m/z: (M + Na)+ 

Calcd for C24H30O5Na+ 421.1985; Found 421.1989. 

 

 

Adamantane (2j),13 white solid (12.9 mg, 95% yield), m.p. 209-210 oC. 1H NMR (500 MHz, 
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CDCl3) δ 1.89-1.86 (m, 4H), 1.78-1.73 (m, 12H). 13C NMR (125 MHz, CDCl3) δ 37.8, 28.4. 

 

 
Dodecane (2k),13 colorless liquid (14.3 mg, 84% yield). 1H NMR (500 MHz, CDCl3) δ 1.33-1.26 

(m, 20H), 0.88 (t, J = 7.0 Hz, 6H). 13C NMR (125 MHz, CDCl3) δ 32.0, 29.8, 29.7, 29.4, 22.7, 14.1. 

 

 

3-Ethyl-1H-indole (2l),19 colorless liquid (12.6 mg, 87% yield). 1H NMR (500 MHz, CDCl3) δ 

7.88 (s, br, 1H), 7.61 (d, J = 8.0 Hz, 1H), 7.35 (d, J = 8.0 Hz, 1H), 7.19 (t, J = 7.0 Hz, 1H), 7.11 (t, J = 

7.0 Hz, 1H), 6.97 (s, 1H), 2.79 (q, J = 7.5 Hz, 2H), 1.34 (t, J = 7.5 Hz, 3H). 13C NMR (125 MHz, 

CDCl3) δ 136.4, 127.4, 1212.9, 120.4, 119.1, 119.0, 118.9, 111.1, 18.4, 14.5. 

 

 

1-Propylquinoxalin-2(1H)-one (2m),14 colorless liquid (12.6 mg, 67% yield). 1H NMR (500 MHz, 

CDCl3) δ 8.30 (s, 1H), 7.88 (dd, J = 8.5, 1.5 Hz, 1H), 7.61-7.58 (m, 1H), 7.37-7.34 (m, 2H), 4.21 (t, J 

= 8.0 Hz, 2H), 1.84-1.77 (m, 2H), 1.06 (t, J = 7.5 Hz, 3H). 13C NMR (125 MHz, CDCl3) δ 154.8, 150.3, 

133.6, 132.4, 131.0, 130.7, 123.6, 113.9, 43.4, 20.6, 11.3 

 

 

tert-Butyl 2-((4R,6R)-6-ethyl-2,2-dimethyl-1,3-dioxan-4-yl)acetate (2n),19 colorless liquid (23.7 

mg, 92% yield). 1H NMR (500 MHz, CDCl3) δ 4.27-4.22 (m, 1H), 3.77-3.74 (m, 1H), 2.46-2.31 (m, 

2H), 1.58 (dt, J = 12.5 Hz, 2.0 Hz, 1H), 1.55-1.50 (m, 1H), 1.46-1.44 (m, 12H), 1.37 (s, 3H), 1.18-1.10 

(m, 1H), 0.90 (t, J = 7.5 Hz, 3H). 13C NMR (125 MHz, CDCl3) δ 170.4, 98.6, 80.5, 70.2, 66.3, 42.8, 

36.0, 30.1, 29.2, 28.1, 19.8, 9.4. 
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4-(4-Fluorobenzyl)-3-methylmorpholine (2o),19 colorless liquid (20.7 mg, 99% yield). 1H NMR 

(500 MHz, CDCl3) δ 7.30-7.27 (m, 2H), 7.00 (d, J = 8.5 Hz, 2H), 3.85-3.83 (m, 1H), 3.69-3.60 (m, 

2H), 3.48-3.42 (m, 2H), 2.70-2.62 (m, 2H), 2.16-2.11 (m, 1H), 1.83-1.78 (m, 1H), 1.12 (d, J = 6.0 Hz, 

3H). 13C NMR (125 MHz, CDCl3) δ 162.0 (d, J = 243.6 Hz), 133.5, 130.6 (d, J = 8.0 Hz), 115.1 (d, J 

= 21.0 Hz), 71.8, 66.8, 62.4, 59.9, 52.9, 19.1. 19F NMR (471 MHz, CDCl3) δ -115.5. 

 

 

3-(3-Fluoro-4-morpholinophenyl)-5-methyloxazolidin-2-one (2p), yellow solid (26.0 mg, 93% 

yield). m.p. 95-96 oC. 1H NMR (500 MHz, CDCl3) δ 7.44 (dd, J = 14.5, 2.5 Hz, 1H), 7.11 (dd, J = 8.5, 

1.5 Hz, 1H), 6.93 (t, J = 9.0 Hz, 1H), 4.81-4.75 (m, 1H), 4.08-4.06 (m, 1H), 3.89-3.85 (m, 4H), 3.57 

(dd, J = 8.5, 7.5 Hz, 1H), 3.05 (t, J = 5.0 Hz, 4H), 1.53 (d, J = 6.5 Hz, 3H). 13C NMR (125 MHz, 

CDCl3) δ 156.5, 154.6 (d, J = 25.6 Hz), 136.1, 133.6 (d, J = 10.5 Hz), 118.9, 113.7 (d, J = 3.1 Hz), 

107.4 (d, J = 26.0 Hz), 69.6, 67.0, 51.9, 51.08, 51.05. 19F NMR (471 MHz, CDCl3) δ -120.4. HRMS 

(ESI) m/z: (M + Na)+ Calcd for C14H17N2O3FNa+ 303.1115; Found 303.1121. 

 

N-Benzylacetamide (2q),11 white solid (13.6 mg, 91% yield). m.p. 59-62 oC. 1H NMR (500 MHz, 

CDCl3) δ 7.34 (d, J = 7.5 Hz, 2H), 7.29-7.26 (m, 3H), 5.87 (s, br, 1H), 4.42 (d, J = 6.0 Hz, 2H), 2.02 

(s, 3H). 13C NMR (125 MHz, CDCl3) δ 170.0, 138.2, 128.7, 127.9, 127.6, 43.8, 23.3. 

 

 

N-(Pyridin-3-ylmethyl)acetamide (2r),11 colorless liquid (11.6 mg, 77% yield). 1H NMR (500 

MHz, CDCl3) δ 8.52-8.50 (m, 2H), 7.65 (d, J = 7.5 Hz, 1H), 7.29-7.26 (m, 1H), 6.34 (s, br, 1H), 4.44 

(d, J = 6.0 Hz, 2H), 2.02 (s, 3H). 13C NMR (125 MHz, CDCl3) δ 170.3, 149.1, 148.8, 135.8, 134.1, 

123.7, 41.1, 23.2. 
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N-(Furan-2-ylmethyl)acetamide (2s),11 colorless liquid (11.3 mg, 81% yield). 1H NMR (500 MHz, 

CDCl3) δ 7.36-7.35 (m, 1H), 6.33-6.32 (m, 1H), 6.23 (d, J = 3.0 Hz, 1H), 5.94 (s, br, 1H), 4.43 (d, J = 

5.5 Hz, 2H), 2.01 (s, 3H). 13C NMR (125 MHz, CDCl3) δ 169.9, 151.2, 142.2, 110.5, 107.5, 36.6, 23.2. 

 

 

N-(Thiophen-2-ylmethyl)acetamide (2t),11 yellow liquid (11.0 mg, 71% yield). 1H NMR (500 

MHz, CDCl3) δ 7.21 (d, J = 5.0 Hz, 1H), 6.96-6.94 (m, 2H), 6.01 (s, br, 1H), 4.58 (d, J = 5.5 Hz, 2H), 

2.00 (s, 3H). 13C NMR (125 MHz, CDCl3) δ 168.8, 139.8, 125.9, 125.1, 124.2, 37.3, 22.1. 

 

 
N-(Prop-2-yn-1-yl)acetamide (2u),18 colorless liquid (8.2 mg, 84% yield). 1H NMR (500 MHz, 

CDCl3) δ 5.8 (s, br, 1H), 4.05 (dd, J = 5.5, 2.5 Hz, 2H), 2.24 (t, J = 2.5 Hz, 1H), 2.02 (s, 3H). 13C NMR 

(125 MHz, CDCl3) δ 169.8, 79.5, 71.6, 29.3, 23.1. 

 

 

N-(1-Hydroxy-4-(methylthio)butan-2-yl)acetamide (2v), colorless liquid (8.3 mg, 47% yield). 1H 

NMR (500 MHz, CDCl3) δ 6.00 (s, br, 1H), 4.08-4.02 (m, 1H), 3.72-3.63 (m, 2H), 2.55 (t, J = 7.5 Hz, 

2H), 2.12 (s, 3H), 2.02 (s, 3H), 1.89-1.79 (m, 2H). 13C NMR (125 MHz, CDCl3) δ 169.9, 64.0, 50.3, 

29.7, 29.4, 22.4, 14.6. HRMS (ESI) m/z: (M + Na)+ Calcd for C7H15NO2SNa+ 200.0716; Found 

200.0718. 

 

 

1-Methyl-4-(methylsulfonyl)benzene (2w),17 white solid (13.3 mg, 78% yield). m.p. 85-87 ̊ C. 1H 
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NMR (500 MHz, CDCl3) δ 7.83 (d, J = 8.0 Hz, 2H), 7.37 (d, J = 8.0 Hz, 2H), 3.04 (s, 3H), 2.46 (s, 

3H). 13C NMR (125 MHz, CDCl3) δ 143.6, 136.7, 128.9, 126.4, 43.6, 20.6. 

 

 
(4aR,10aR)-7-Isopropyl-1,1,4a-trimethyl-1,2,3,4,4a,9,10,10a-octahydrophenanthrene (2x),17 

colorless liquid (22.6 mg, 84% yield). 1H NMR (500 MHz, CDCl3) δ 7.17 (d, J = 8.0 Hz, 1H), 6.98 (d, 

J = 8.0 Hz, 1H), 6.89 (s, 1H), 2.94-2.79 (m, 3H), 2.29-2.26 (m, 1H), 1.89-1.85 (m, 1H), 1.76-1.69 (m, 

2H), 1.62-1.56 (m, 1H), 1.48-1.33 (m, 4H), 1.22 (d, J = 7.0 Hz, 6H), 1.18 (s, 3H), 0.94 (s, 3H), 0.92 

(s, 3H). 13C NMR (125 MHz, CDCl3) δ 147.6, 145.4, 135.0, 126.8, 124.3, 123.8, 50.4, 41.8, 38.9, 37.6, 

33.5, 33.4, 30.5, 24.9, 24.1, 24.0, 21.7, 19.4, 19.1. 

 

Mechanistic Studies (Scheme 3) 

(a) Radical Trapping Experiment (Scheme 3a) 

 

 

Alkyl isocyanide 1a (24.2 mg, 0.10 mmol), tris(trimethylsilyl)silane (37.3 mg, 45 μL, 0.15 mmol), 

TEMPO (62.5 mg, 0.40 mmol), and benzene (0.50 mL) were added to a sealed test tube under nitrogen 

atmosphere. The mixture was stirred at room temperature under blue LED (465 nm, 10 W) irradiation 

for 2 h. Compound 2a was not detected by thin-layer chromatography. 

 

(b) Deuterium-Labelling Experiments (Scheme 3b) 

 

 

Alkyl isocyanide 1a (24.2 mg, 0.10 mmol), (Me3Si)3SiD (37.5 mg, 45 μL, 0.15 mmol), and 

benzene (0.50 mL) were added to a sealed test tube under nitrogen atmosphere. The mixture was stirred 

at room temperature under blue LED (465 nm, 10 W) irradiation for 2 h, and purified by silica gel 
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chromatography (petroleum ether/ethyl acetate = 5:1 v/v) to give compound 2a-D (24.0 mg, 99% 

yield, > 99% deuteration rate). 1H NMR (500 MHz, CDCl3) δ 7.99 (s, br, 1H), 7.60 (d, J = 8.0 Hz, 1H), 

7.34 (d, J = 8.0 Hz, 1H), 7.19 (t, J = 7.0 Hz, 1H), 7.12 (t, J = 7.0 Hz, 1H), 6.99 (s, 1H), 3.67 (s, 3H), 

3.10 (d, J = 8.0 Hz, 2H), 2.74-2.69 (m, 1H). 13C NMR (125 MHz, CDCl3) δ 174.0, 136.3, 127.2, 122.1, 

121.5, 119.4, 118.7, 114.9, 111.2, 51.6, 34.8-34.3 (m), 20.6. 

 

Detection of (Me3Si)3SiCN by ESI-MS Analysis  

 

 

Alkyl isocyanide 1a (24.2 mg, 0.10 mmol), tris(trimethylsilyl)silane (37.3 mg, 45 μL, 0.15 mmol), 

and benzene (0.50 mL) were added to a sealed test tube under nitrogen atmosphere. The mixture was 

stirred at room temperature under blue LED (465 nm, 10 W) irradiation for 2 h. The mixture was 

subjected to ESI-MS analysis. We tentatively assigned (Me3Si)3SiCN: HRMS (ESI) m/z: (M + Na)+ 

Calcd for C10H27NSi4Na+ 296.1113; Found 296.1116.  
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