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1.General Information 

All chemicals used were used as purchased without further purification unless 

otherwise noted. 1H NMR data were collected at ambient temperature on a 400 MHz 

NMR spectrometer and 13C NMR on a 101 MHz NMR spectrometer. NMR are 

reported in δ units, parts per million (ppm), and were referenced to CDCl3 (δ 7.26 or 

77.0) as the internal standard.� The coupling constants J are given in Hz. Column 

chromatography was performed using EM Silica gel 60 (300-400 mesh). 

High-resolution mass spectra (HRMS) were recorded on a TOF LC/MS equipped with 

electrospray ionization (ESI) probe operating in positive ion mode. Emission 

intensities were recorded using a FS5 spectrophotometer. 

2. General Synthetic Procedures 

All enamides 11 and carboxylic acids 22 were prepared according to the previous 

reports.�

General procedure for the synthesis of compounds 3: 

 
To an over-dried Schlenk tube equipped with a magnetic stir bar, enamide 1 (0.2 

mmol, 1.0 equiv), carboxylic acid 2 (0.6 mmol, 3.0 equiv), 4CzIPN (2 mol%, 3.2 mg), 

NaHCO3 (0.4 mmol) and DMSO (2 mL) was added. The tube was evacuated and 

backfilled with nitrogen (repeated for five times). Then, the solution was stirred at 

room temperature under 30 W 450-460 nm blue LEDs for 16 h. Then, H2O was added 

into the reaction mixture and extracted by ethyl acetate (10 mL×2). The organic layers 

were dried over anhydrous Na2SO4 and condensed under reduced pressure. The 

residue was purified by flash chromatography on silica gel (petroleum ether/ethyl 

acetate) to afford the desired products 3. 

 
Figure S1. Photoreactor used in this work (30 W 450-460 nm blue LEDs, λmax = 454 nm). 
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1 mmol Scale Reaction for 3aa 

To an over-dried Schlenk tube equipped with a magnetic stir bar, 

N-benzyl-N-(1-phenylvinyl)acetamide 1a (251.1 mg, 1 mmol), 2-methyl-2- 

(N-methylbenzamidooxy)propanoic acid 2a (711.3 mg, 3 mmol), 4CzIPN (2 mol%, 

16 mg), NaHCO3 (168 mg, 2 mmol) and DMSO (10 mL) was added. The tube was 

evacuated and backfilled with nitrogen (repeated for five times). The mixture was 

stirred at room temperature under 30 W 450-460 nm blue LEDs for 16 h. Then, the 

reaction mixture was washed with H2O and extracted by ethyl acetate (10 mL×3). 

Then, the residue was purified by silica gel flash column chromatography (eluent: 

petroleum ether/ethyl acetate = 2:1) to obtain the product 3aa (289.5 mg, 75% yield). 

The Light Source and the Material of the Irradiation Vessel: 

The photochemical reaction was carried out under visible light irradiation by a 

30W 450-460 nm blue LED at room temperature. This blue LED was purchased from 

taobao (link: 

https://shop152143906.taobao.com/?spm=pc_detail.29232929/evo365560b447259.sh

op_block.dshopinfo.6cef7dd6EDPjwB). The blue LED's energy peak wavelength is 

454 nm, the peak width at half-height is 17.0 nm, and irradiance@20 W is 38.51 

mW/cm2. The reaction vessel is a borosilicate glass tube. The distance between the 

tube and lamp is about 1.5 cm, and no filter is applied. 

 

Figure S2. The spectral distribution of 30 W 450-460 nm blue LED 

 

3.Mechanism Studies 

3.1 Radical inhibiting and trapping experiments 
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The mixture of 1a (0.1 mmol), 2a (0.3 mmol), 4CzIPN (2 mol%), TMEPO (3 

equiv) or BHT (3 equiv) or 1,1-diphenylethylene (3 equiv), and DMSO (1 mL) were 

added into Schlenk tube equipped with a teflon cap under N2. The mixture was stirred 

at room temperature under 30 W 450-460 nm blue LEDs for 16 h. Then, the mixture 

was analyzed by HRMS. 

 

Figure S3. The HRMS spectrum for the radical-trapping experiment with 1,1-diphenylethylene 

3.2 Deuterium labeling study 

 

To an over-dried Schlenk tube equipped with a magnetic stir bar, 

N-benzyl-N-(1-phenylvinyl)acetamide 1a (0.1 mmol, 25.1 mg), 2-methyl-2- 

(N-methylbenzamidooxy)propanoic acid 2a (0.3 mmol, 71.1 mg), 4CzIPN (2 mol%, 

1.6 mg), NaHCO3 (0.2 mmol, 16.8 mg), D2O (0.3 mmol, 60 mg), and DMSO (1 mL) 
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was added. The tube was evacuated and backfilled with nitrogen (repeated for five 

times). Then, the solution was stirred at room temperature under 30 W 450-460 nm 

blue LEDs for 16 h. Then, H2O was added into the reaction mixture and extracted by 

ethyl acetate (10 mL×2). The organic layers were dried over anhydrous Na2SO4 and 

condensed under reduced pressure. The residue was purified by flash chromatography 

on silica gel (petroleum ether/ethyl acetate) to afford the products 3aa and D-3aa in 

74% yield (45% D). 1H NMR (300 MHz, CDCl3) δ 7.91-7.88 (m, 2H), 7.66-7.64 (m, 

1H), 7.49-7.41 (m, 3H), 7.29-7.20 (m, 8H), 6.95-6.92 (m, 2H), 6.12-6.07 (m, 0.55H), 

4.43 (d, J = 17.2 Hz, 1H), 4.16 (d, J = 17.2 Hz, 1H), 4.04-3.94 (m, 1H), 3.01-2.90 (m, 

1H), 2.18 (s, 3H), 2.15-2.08 (m, 1H), 2.01-1.93 (m, 1H). 

 

 

Figure S4. The 1H NMR and HRMS spectrum of 3aa and D-3aa 
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3.3 Fluorescence Quenching Experiments 

Stern-Volmer fluorescence quenching experiments were carried out in DMSO at 

room temperature with newly prepared 4CzIPN solution and different concentrations 

of quencher at excitation wavelength of 378 nm.�4CzIPN was filled in DMSO (2.0 

mL) into the helicoid quartz test tube, and the initial emission was collected. 

Compound 1a, 2a and 2a-Na were used as a quencher, respectively to test their 

quenching effect on the excited 4CzIPN in DMSO at gradient concentrations.�

(Compound 2a-Na was prepared via the reaction of compound 2a with NaOH.) 
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Figure S5. Fluorescence-quenching experiments and the Stern-Volmer plots.  

 

4.Characterization Data for the Products 

 
N-(3-(N-benzylacetamido)-3-phenylpropyl)benzamide (3aa, 60.2 mg, 78% yield), 

colorless oil; 1H NMR (400 MHz, CDCl3) δ 7.91-7.88 (m, 2H), 7.70-7.67 (m, 1H), 
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7.49-7.41 (m, 3H), 7.29-7.18 (m, 8H), 6.95-6.92 (m, 2H), 6.11-6.07 (m, 1H), 4.43 (d, 

J = 17.2 Hz, 1H), 4.16 (d, J = 17.2 Hz, 1H), 4.04-3.93 (m, 1H), 3.01-2.90 (m, 1H), 

2.18 (s, 3H), 2.16-2.08 (m, 1H), 2.03-1.92 (m, 1H); 13C NMR (101 MHz, CDCl3) δ 

173.2, 167.1, 138.5, 137.2, 134.4, 131.3, 128.68, 128.66, 128.6, 128.5, 128.1, 127.4, 

127.1, 126.3, 54.1, 48.2, 36.1, 30.1, 22.8.� HRMS (ESI) m/z: [M+Na]+ Calcd for 

C25H26N2NaO2 409.1886; Found 409.1865. 

 

 
N-(3-(N-benzylacetamido)-3-(p-tolyl)propyl)benzamide (3ba, 62.6 mg, 78% yield) 

colorless oil; 1H NMR (400 MHz, CDCl3) δ 7.89 (d, J = 6.6 Hz, 2H), 7.69-7.66 (m, 

1H), 7.49-7.40 (m, 3H), 7.24-7.16 (m, 5H), 7.09 (d, J = 7.9 Hz, 2H), 6.95 (d, J = 9.3 

Hz, 2H), 6.06-6.02 (m, 1H), 4.41 (d, J = 17.2 Hz, 1H), 4.14 (d, J = 17.1 Hz, 1H), 

4.00-3.92 (m, 1H), 2.99-2.91 (m, 1H), 2.29 (s, 3H), 2.17 (s, 3H), 2.12-2.07 (m, 1H), 

1.97-1.89 (m, 1H); 13C NMR (101 MHz, CDCl3) δ 173.2, 167.1, 137.8, 137.4, 135.5, 

134.4, 131.3, 129.3, 128.6, 128.5, 128.4, 127.4, 127.1, 126.4, 54.0, 48.2, 36.1, 30.3, 

22.8, 21.1. HRMS (ESI) m/z: [M+H]+ Calcd for C26H29N2O2 401.2224; Found 

401.2224. 

 

 
N-(3-(N-benzylacetamido)-3-(3,4-dimethylphenyl)propyl)benzamide (3ca, 38.4 

mg, 46% yield), colorless oil; 1H NMR (400 MHz, CDCl3) δ 7.80 (d, J = 6.8 Hz, 2H), 

7.62-7.55 (m, 1H), 7.40-7.31 (m, 3H), 7.16-7.11 (m, 3H), 6.97-6.87 (m, 5H), 

5.95-5.91 (m, 1H), 4.31 (d, J = 17.0 Hz, 1H), 4.07 (d, J = 17.2 Hz, 1H), 3.91-3.83 (m, 

1H), 2.91-2.82 (m, 1H), 2.14-2.07 (m, 9H), 2.06-1.95 (m, 1H), 1.88-1.80 (m, 1H); 13C 

NMR (101 MHz, CDCl3) δ 173.11, 167.04, 137.47, 136.81, 136.39, 135.86, 134.47, 

131.24, 130.23, 129.77, 128.56, 128.47, 127.32, 127.05, 126.41, 125.76, 54.03, 48.24, 

36.17, 30.29, 22.84, 19.74, 19.39. HRMS (ESI) m/z: [M+Na]+ Calcd for 

C27H30N2NaO2 437.2199; Found 437.2196. 
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N-(3-(N-benzylacetamido)-3-(4-(tert-butyl)phenyl)propyl)benzamide (3da, 43.8 

mg, 49% yield), colorless oil; 1H NMR (400 MHz, CDCl3) δ 7.80 (d, J = 7.3 Hz, 2H), 

7.61-7.57 (m, 1H), 7.38-7.32 (m, 3H), 7.19 (d, J = 8.2 Hz, 2H), 7.13-7.09 (m, 5H), 

6.82 (d, J = 6.8 Hz, 2H), 6.00-5.96 (m, 1H), 4.32 (d, J = 17.2 Hz, 1H), 4.12 (d, J = 

17.2 Hz, 1H), 3.91-3.85 (m, 1H), 2.91-2.84 (m, 1H), 2.09 (s, 3H), 2.06-2.01 (m, 1H), 

1.93-1.86 (m, 1H), 1.17 (s, 9H); 13C NMR (101 MHz, CDCl3) δ 173.1, 167.1, 151.1, 

137.3, 135.4, 134.5, 131.3, 128.50, 128.49, 128.4, 127.3, 127.0, 126.4, 125.5, 53.6, 

48.2, 36.2, 34.5, 31.3, 30.2, 22.8. HRMS (ESI) m/z: [M+Na]+ Calcd for 

C29H34N2NaO2 465.2512; Found 465.2505. 

 

� �
N-(3-(N-benzylacetamido)-3-(3-methoxyphenyl)propyl)benzamide (3ea, 51.6 mg, 

62% yield), colorless oil; 1H NMR (400 MHz, CDCl3) δ 7.90-7.88 (m, 2H), 7.68-7.61 

(m, 1H), 7.50-7.41 (m, 3H), 7.26-7.18 (m, 4H), 6.98-6.96 (m, 2H), 6.88 (dd, J = 7.7, 

1.9 Hz, 1H), 6.81 (t, J = 2.1 Hz, 1H), 6.78-6.75 (m, 1H), 6.07-6.03 (m, 1H), 4.43 (d, J 

= 17.2 Hz, 1H), 4.16 (d, J = 17.2 Hz, 1H), 4.02-3.93 (m, 1H), 3.75 (s, 3H), 2.99-2.89 

(m, 1H), 2.19 (s, 3H), 2.15-2.08 (m, 1H), 1.92-1.88 (m, 1H); 13C NMR (101 MHz, 

CDCl3) δ 173.2, 167.1, 159.7, 140.1, 137.3, 134.4, 131.3, 129.7, 128.6, 128.5, 127.4, 

127.1, 126.4, 120.9, 114.6, 113.4, 55.3, 54.1, 48.3, 36.1, 30.2, 22.8. HRMS (ESI) m/z: 

[M+Na]+ Calcd for C26H28N2NaO3 439.1992; Found 439.1998. 

 

 

N-(3-(N-benzylacetamido)-3-(4-(methylthio)phenyl)propyl)benzamide (3fa, 58.6 
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mg, 67% yield), colorless oil; 1H NMR (400 MHz, CDCl3) δ 7.90-7.87 (m, 2H), 

7.63-7.60 (m, 1H), 7.49-7.41 (m, 3H), 7.26-7.14 (m, 7H), 6.95 (d, J = 6.3 Hz, 2H), 

6.05-6.01 (m, 1H), 4.41 (d, J = 17.1 Hz, 1H), 4.15 (d, J = 17.2 Hz, 1H), 4.00-3.93 (m, 

1H), 2.98-2.90 (m, 1H), 2.44 (s, 3H), 2.19 (s, 3H), 2.13-2.06 (m, 1H), 1.96-1.88 (m, 

1H); 13C NMR (101 MHz, CDCl3) δ 173.2 167.1 138.5, 137.2 135.2, 134.4 131.3, 

129.1, 128.7 128.5, 127.5 127.0, 126.5, 126.4 53.8 48.2, 36.1 30.2, 22.8, 15.7. HRMS 

(ESI) m/z: [M+Na]+ Calcd for C26H28N2NaO2S 455.1764; Found 455.1760. 

�
N-(3-(N-benzylacetamido)-3-(2-fluorophenyl)propyl)benzamide (3ga, 51.6 mg, 

64% yield), colorless oil; 1H NMR (400 MHz, CDCl3) δ 7.94-7.91 (m, 2H), 7.85-7.82 

(m, 1H), 7.50-7.42 (m, 3H), 7.30-7.26 (m, 1H), 7.22-7.14 (m, 4H), 7.05-7.01 (m, 1H), 

6.97-6.88 (m, 3H), 6.29-6.25 (m, 1H), 4.40 (d, J = 17.3 Hz, 1H), 4.27 (d, J = 17.3 Hz, 

1H), 4.11-4.02 (m, 1H), 3.00-2.90 (m, 1H), 2.19 (s, 3H), 2.10-2.04 (m, 2H); 13C NMR 

(101 MHz, CDCl3) δ 173.0, 167.1, 161.3 (d, JC-F = 247.0 Hz), 136.9, 134.3, 131.3, 

130.0 (d, JC-F = 8.4 Hz), 129.0 (d, JC-F = 3.6 Hz), 128.6 (d, JC-F = 2.7 Hz), 127.3, 127.1, 

125.9, 125.7, 125.6, 124.1 (d, JC-F = 3.6 Hz), 115.6 (d, JC-F = 21.8 Hz), 48.3 (d, JC-F = 

2.8 Hz), 48.2, 35.7, 30.1, 22.6. 19F NMR (282 MHz, CDCl3) δ -114.39. HRMS (ESI) 

m/z: [M+Na]+ Calcd for C25H25N2NaO2 427.1792; Found 427.1786. 

 

�

N-(3-(N-benzylacetamido)-3-(4-fluorophenyl)propyl)benzamide (3ha, 45.4 mg, 

56% yield), colorless oil; 1H NMR (400 MHz, CDCl3) δ 7.90 (d, J = 7.1 Hz, 2H), 

7.70-7.67 (m, 1H), 7.48-7.40 (m, 3H), 7.27-7.18 (m, 5H), 6.96-6.90 (m, 4H), 

6.07-6.04 (m, 1H), 4.40 (d, J = 17.2 Hz, 1H), 4.19 (d, J = 17.3 Hz, 1H), 3.99-3.91 (m, 

1H), 2.99-2.91 (m, 1H), 2.18 (s, 3H), 2.14-2.06 (m, 1H), 2.01-1.92 (m, 1H); 13C NMR 

(101 MHz, CDCl3) δ 173.1, 167.1, 162.2 (d, JC-F = 245.7 Hz), 137.0, 134. 4 (d, JC-F = 

3.3 Hz), 134.3, 131.4, 130.4 (d, JC-F = 8.1 Hz), 128.7, 128.5, 127.5, 127.0, 126.2, 

115.5 (d, JC-F = 21.3 Hz), 53.3, 48.0, 36.1, 30.4, 22.8;�19F NMR (282 MHz, CDCl3) δ 

-113.74. HRMS (ESI) m/z: [M+H]+ Calcd for C25H26FN2O2 405.1973; Found 
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405.1969. 

 

N-(3-(N-benzylacetamido)-3-(4-chlorophenyl)propyl)benzamide (3ia, 74.8 mg, 

89% yield), colorless oil; 1H NMR (400 MHz, CDCl3) δ 7.87 (d, J = 6.9, 4.4 Hz, 2H), 

7.61-7.57 (m, 1H), 7.47-7.39 (m, 3H), 7.24-7.19 (m, 7H), 6.94-6.91 (m, 2H), 

6.04-6.00 (m, 1H), 4.39 (d, J = 17.3 Hz, 1H), 4.16 (d, J = 17.2 Hz, 1H), 3.96-3.88 (m, 

1H), 2.99-2.91 (m, 1H), 2.18 (s, 3H), 2.14-2.05 (m, 1H), 1.98-1.90 (m, 1H); 13C NMR 

(101 MHz, CDCl3) δ 173.1, 167.1, 137.1, 137.0, 134.3, 133.6, 131.4, 130.0, 128.74, 

128.70, 128.5, 127.5, 127.0, 126.3, 53.5, 48.2, 36.1, 30.2, 22.7. HRMS (ESI) m/z: 

[M+H]+ Calcd for C25H26ClN2O2 421.1677; Found 421.1669. 

 

�
N-(3-(N-benzylacetamido)-3-(3-chlorophenyl)propyl)benzamide (3ja, 63.2 mg, 

76% yield), colorless oil; 1H NMR (400 MHz, CDCl3) δ 7.90-7.88 (m, 2H), 7.65-7.60 

(m, 1H), 7.50-7.41 (m, 3H), 7.27-7.15 (m, 7H), 6.96-6.94 (m, 2H), 6.06-6.02 (m, 1H), 

4.41 (d, J = 17.2 Hz, 1H), 4.20 (d, J = 17.2 Hz, 1H), 3.99-3.93 (m, 1H), 2.98-2.90 (m, 

1H), 2.21 (s, 3H), 2.15-2.04 (m, 1H), 2.00-1.92 (m, 1H); 13C NMR (101 MHz, CDCl3) 

δ 173.2, 167.1, 140.6, 136.8, 134.50 134.3, 131.4, 129.8, 129.0, 128.7, 128.5, 128.2, 

127.5, 127.0, 126.7, 126.3, 53.6, 48.3, 36.0, 30.0, 22.7. HRMS (ESI) m/z: [M+Na]+ 

Calcd for C25H25ClN2NaO2 443.1497; Found 443.1502. 

 

N-(3-(N-benzylacetamido)-3-(3,4-difluorophenyl)propyl)benzamide (3ka, 74.2 mg, 

88% yield), colorless oil; 1H NMR (400 MHz, CDCl3) δ 7.87 (d, J = 7.4 Hz, 2H), 

7.57-7.54 (m, 1H), 7.49-7.40 (m, 3H), 7.24-7.19 (m, 3H), 7.10-6.99 (m, 3H), 6.92 (d, 
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J = 7.0 Hz, 2H), 6.01-5.98 (m, 1H), 4.39 (d, J = 17.2 Hz, 1H), 4.22 (d, J = 17.3 Hz, 

1H), 3.96-3.88 (m, 1H), 2.98-2.90 (m, 1H), 2.19 (s, 3H), 2.13-2.03 (m, 1H), 1.99-1.91 

(m, 1H); 13C NMR (101 MHz, CDCl3) δ 173.1, 167.2, 150.1 (dd, JC-F = 250.1, 12.7 

Hz), 149.8 (dd, JC-F = 250.4, 12.5 Hz), 136.7, 135.7 (t, JC-F = 4.4 Hz), 134.2, 131.4, 

128.7, 128.5, 127.6, 127.0, 126.2, 124.7 (dd, JC-F = 6.6, 3.6 Hz), 117.8 (d, JC-F = 17.5 

Hz), 117.3 (d, JC-F = 17.3 Hz), 53.2, 48.2, 36.0, 30.2, 22.7. 19F NMR (282 MHz, 

CDCl3) δ -136.96 (d, J = 21.2 Hz, 1F), -138.29 (d, J = 21.4 Hz, 1F). HRMS (ESI) m/z: 

[M+H]+ Calcd for C25H25N2O2 423.1879; Found 423.1877. 

 

N-(3-(N-benzylacetamido)-3-(3,4-dichlorophenyl)propyl)benzamide (3la, 64.8 mg, 

71% yield), colorless oil; 1H NMR (400 MHz, CDCl3) δ 7.88-7.85 (m, 2H), 7.52-7.41 

(m, 4H), 7.33 (d, J = 2.1 Hz, 1H), 7.30 (d, J = 8.3 Hz, 1H), 7.26-7.19 (m, 3H), 

7.11-7.08 (m, 1H), 6.96-6.93 (m, 2H), 6.01-5.97 (m, 1H), 4.39 (d, J = 17.3 Hz, 1H), 

4.22 (d, J = 17.3 Hz, 1H), 3.98-3.90 (m, 1H), 2.98-2.89 (m, 1H), 2.22 (s, 3H), 

2.14-2.06 (m, 1H), 1.96-1.91 (m, 1H); 13C NMR (101 MHz, CDCl3) δ 173.1, 167.2, 

138.9, 136.6, 134.2, 132.7, 132.1, 131.5, 130.8, 130.4, 128.7, 128.6, 127.8, 127.6, 

127.0, 126.2, 53.2, 48.4, 36.0, 30.0, 22.7. HRMS (ESI) m/z: [M+Na]+ Calcd for 

C25H24Cl2N2NaO2 477.1107; Found 477.1097. 

 

 
N-(3-(N-benzylacetamido)-3-(3-(trifluoromethyl)phenyl)propyl)benzamide (3ma, 

65.8 mg, 72% yield), colorless oil; 1H NMR (400 MHz, CDCl3) δ 7.89 (d, J = 7.2 Hz, 

2H), 7.64-7.61 (m, 1H), 7.50-7.40 (m, 6H), 7.33 (t, J = 7.7 Hz, 1H), 7.20-7.14 (m, 

3H), 6.88 (d, J = 6.6 Hz, 2H), 6.13-6.10 (m, 1H), 4.39 (d, J = 17.2 Hz, 1H), 4.24 (d, J 

= 17.3 Hz, 1H), 4.01-3.94 (m, 1H), 3.00-2.92 (m, 1H), 2.22 (s, 3H), 2.16-2.00 (m, 2H); 
13C NMR (101 MHz, CDCl3) δ 173.2, 167.2, 139.5, 136.5, 134.2, 131.9, 131.4, 130.9, 

129.0, 128.6, 128.5, 127.5, 127.0, 126.6 (q, JC-F = 274.2 Hz), 126.1, 125.8 (q, JC-F = 

2.7 Hz), 124.8 (q, JC-F = 3.5 Hz), 53.6, 48.2, 36.0, 29.9, 22.6. 19F NMR (282 MHz, 

CDCl3) δ -62.67. HRMS (ESI) m/z: [M+Na]+ Calcd for C26H25F3N2NaO2S 477.1760; 
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Found 477.1750. 

 

N-(3-(N-benzylacetamido)-3-(4-cyanophenyl)propyl)benzamide (3na, 59.2 mg, 

72% yield), colorless oil; 1H NMR (400 MHz, CDCl3) δ 7.86 (d, J = 7.0 Hz, 2H), 7.52 

(d, J = 8.1 Hz, 2H), 7.49-7.37 (m, 6H), 7.24-7.19 (m, 3H), 6.91-6.89 (m, 2H), 

6.09-6.05 (m, 1H), 4.40 (d, J = 17.3 Hz, 1H), 4.23 (d, J = 17.3 Hz, 1H), 3.98-3.90 (m, 

1H), 3.01-2.93 (m, 1H), 2.22 (s, 3H), 2.19-2.11 (m, 1H), 2.07-2.01 (m, 1H); 13C NMR 

(101 MHz, CDCl3) δ 173.2, 167.2, 144.0, 136.5, 134.1, 132.3, 131.5, 129.4, 128.7, 

128.6, 127.7, 127.0, 126.2, 118.4, 111.8, 53.7, 48.4, 36.1, 29.8, 22.6. HRMS (ESI) 

m/z: [M+H]+ Calcd for C26H26N3O2 412.2020; Found 412.2017. 

 

�
N-(3-(N-benzylacetamido)-3-(naphthalen-2-yl)propyl)benzamide (3oa, 60.2 mg, 

69% yield), colorless oil; 1H NMR (400 MHz, CDCl3) δ 7.93-7.90 (m, 2H), 7.80-7.72 

(m, 5H), 7.50-7.36 (m, 6H), 7.22-7.16 (m, 3H), 6.98-6.95 (m, 2H), 6.26-6.22 (m, 1H), 

4.44 (d, J = 17.1 Hz, 1H), 4.13 (d, J = 17.1 Hz, 1H), 4.07-4.00 (m, 1H), 3.06-2.98 (m, 

1H), 2.33-2.26 (m, 1H), 2.23 (s, 3H), 2.08-2.03 (m, 1H); 13C NMR (101 MHz, CDCl3) 

δ 173.4, 167.1, 137.3, 136.1, 134.4, 133.1, 132.9, 131.3, 128.7, 128.53, 128.50, 128.0, 

127.6, 127.5, 127.2, 127.1, 126.8, 126.4, 126.3, 54.3, 48.4, 36.1, 30.2, 22.9. HRMS 

(ESI) m/z: [M+H]+ Calcd for C29H29N2O2 437.2224; Found 437.2223. 

 

 
N-(3-(N-benzylacetamido)-3-(pyridin-2-yl)propyl)benzamide (3pa, 51.8 mg, 67% 

yield), colorless oil; 1H NMR (400 MHz, CDCl3) δ 8.40 (d, J = 3.9 Hz, 1H), 7.90-7.87 

(m, 2H), 7.55-7.49 (m, 2H), 7.48-7.41 (m, 3H), 7.30 (d, J = 7.8 Hz, 1H), 7.19-7.11 (m, 
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3H), 7.06-7.03 (m, 1H), 6.85 (d, J = 6.4 Hz, 2H), 6.11-6.07 (m, 1H), 4.75 (d, J = 17.4 

Hz, 1H), 4.45 (d, J = 17.4 Hz, 1H), 4.03-3.95 (m, 1H), 3.03-2.95 (m, 1H), 2.33-2.23 

(m, 2H), 2.12 (s, 3H); 13C NMR (101 MHz, CDCl3) δ 173.1, 167.0, 157.5, 149.1, 

137.3, 136.5, 134.5, 131.3, 128.5, 128.4, 127.1, 126.9, 125.8, 124.8, 122.9, 55.48, 

47.8, 36.3, 30.1, 22.5. HRMS (ESI) m/z: [M+Na]+ Calcd for C24H25N3NaO2 410.1839; 

Found 410.1843. 

 

�
N-(3-(N-benzylacetamido)-3-(furan-2-yl)propyl)benzamide (3qa, 49.4 mg, 63% 

yield), colorless oil; 1H NMR (400 MHz, CDCl3) δ 7.85 (d, J = 8.6 Hz, 2H), 7.76-7.73 

(m, 1H), 7.41 (d, J = 8.6 Hz, 2H), 7.30-7.18 (m, 7H), 6.94 (d, J = 6.7 Hz, 2H), 

6.09-6.05 (m, 1H), 4.43 (d, J = 17.1 Hz, 1H), 4.14 (d, J = 17.2 Hz, 1H), 4.04-3.97 (m, 

1H), 2.95-2.87 (m, 1H), 2.20 (s, 3H), 2.16-2.10 (m, 1H), 1.98-1.90 (m, 1H); 13C NMR 

(101 MHz, CDCl3) δ 173.3, 165.9, 138.4, 137.5, 137.1, 132.8, 128.7, 128.69, 128.67, 

128.65, 128.5, 128.2, 127.5, 126.4, 54.1, 48.2, 36.0, 30.0, 22.8. HRMS (ESI) m/z: 

[M+H]+ Calcd for C23H25N2O3 377.1860; Found 377.1863. 

 

�
N-(3-(N-(4-fluorobenzyl)acetamido)-3-phenylpropyl)benzamide (3ra, 54.2 mg, 

68% yield), colorless oil; 1H NMR (400 MHz, CDCl3) δ 7.89 (d, J = 6.8 Hz, 2H), 

7.64-7.62 (m, 1H), 7.50-7.41 (m, 3H), 7.29-7.21 (m, 5H), 6.91-6.83 (m, 4H), 

6.11-6.07 (m, 1H), 4.39 (d, J = 17.1 Hz, 1H), 4.18 (d, J = 17.1 Hz, 1H), 4.03-3.95 (m, 

1H), 2.98-2.89 (m, 1H), 2.20-2.10 (m, 4H), 2.04-1.96 (m, 1H); 13C NMR (101 MHz, 

CDCl3) δ 173.0, 167.1, 163.1, 160.6, 138.4, 134.4, 132.9 (d, JC-F = 3.5 Hz), 131.3, 

128.7, 128.5, 128.2, 127.9 (d, JC-F = 8.0 Hz), 127.0, 115.5 (d, JC-F = 21.3 Hz), 54.1, 

47.4, 36.1, 30.2, 22.7. 19F NMR (282 MHz, CDCl3) δ -114.94. HRMS (ESI) m/z: 

[M+H]+ Calcd for C25H26FN2O2 405.1973; Found 405.1972. 
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�
N-(3-(N-(4-chlorobenzyl)acetamido)-3-phenylpropyl)benzamide (3sa, 58.0 mg, 

69% yield), colorless oil; 1H NMR (400 MHz, CDCl3) δ 7.91-7.88 (m, 2H), 7.62-7.59 

(m, 1H), 7.48-7.41 (m, 3H), 7.29-7.21 (m, 5H), 7.18-7.15 (m, 2H), 6.81 (d, J = 8.3 Hz, 

2H), 6.11-6.07 (m, 1H), 4.39 (d, J = 17.3 Hz, 1H), 4.19 (d, J = 17.4 Hz, 1H), 

4.03-3.95 (m, 1H), 2.99-2.90 (m, 1H), 2.19-2.14 (m, 1H), 2.13 (s, 3H), 2.04-1.97 (m, 

1H); 13C NMR (101 MHz, CDCl3) δ 173.0, 167.1, 138.3, 135.7, 134.4, 133.1, 131.4, 

128.7, 128.6, 128.5, 128.2, 127.6, 127.0, 54.1, 47.4, 36.2, 30.2, 22.7. HRMS (ESI) 

m/z: [M+Na]+ Calcd for C25H26ClN2NaO2 443.1497; Found 443.1498. 

 

 
N-(3-(N-(4-bromobenzyl)acetamido)-3-phenylpropyl)benzamide (3ta, 70.4 mg, 

76% yield), colorless oil; 1H NMR (400 MHz, CDCl3) δ 7.89 (d, J = 6.8 Hz, 2H), 

7.62-7.59 (m, 1H), 7.48-7.41 (m, 3H), 7.32-7.20 (m, 7H), 6.75 (d, J = 8.2 Hz, 2H), 

6.11-6.07 (m, 1H), 4.36 (d, J = 17.4 Hz, 1H), 4.17 (d, J = 17.4 Hz, 1H), 4.02-3.94 (m, 

1H), 2.99-2.91 (m, 1H), 2.19-2.14 (m, 1H), 2.12 (s, 3H), 2.04-1.97 (m, 1H); 13C NMR 

(101 MHz, CDCl3) δ 173.0, 167.1, 138.3, 136.3, 134.3, 131.7, 131.4, 128.7, 128.6, 

128.5, 128.2, 127.9, 127.0, 121.1, 54.1, 47.5, 36.2, 30.2, 22.7. HRMS (ESI) m/z: 

[M+Na]+ Calcd for C25H25BrN2NaO2 487.0992; Found 487.0983. 

 

�
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N-(3-(N-(2-bromobenzyl)acetamido)-3-phenylpropyl)benzamide (3ua, 58.0 mg, 

62% yield), colorless oil; 1H NMR (400 MHz, CDCl3) δ 7.91-7.88 (m, 2H), 7.60-7.57 

(m, 1H), 7.48-7.38 (m, 4H), 7.29-7.27 (m, 2H), 7.20-7.16 (m, 2H), 7.13-7.09 (m, 1H), 

7.06-7.02 (m, 1H), 7.00-6.95 (m, 1H), 6.77-6.75 (m, 1H), 6.09 (t, J = 7.7 Hz, 1H), 

4.46-4.36 (m, 2H), 4.08-4.00 (m, 1H), 3.05-2.97 (m, 1H), 2.21-2.15 (m, 2H), 2.09 (s, 

3H); 13C NMR (101 MHz, CDCl3) δ 173.2, 167.1, 137.7, 135.3, 134.4, 132.6, 131.4, 

128.8, 128.6, 128.5, 128.2, 127.3, 127.1, 127.0, 121.9, 54.2, 48.1, 36.2, 30.4, 22.3. 

HRMS (ESI) m/z: [M+Na]+ Calcd for C25H25BrN2NaO2 487.0992; Found 487.0989. 

 

 
N-(3-(N-allylacetamido)-3-phenylpropyl)benzamide (3va, 45.4 mg, 67% yield), 

colorless oil; 1H NMR (400 MHz, CDCl3) δ 7.92-7.90 (m, 2H), 7.78-7.75 (m, 1H), 

7.49-7.41 (m, 3H), 7.35-7.27 (m, 5H), 6.06-6.02 (m, 1H), 5.41-5.31 (m, 1H), 

5.05-4.98 (m, 2H), 4.22-4.14 (m, 1H), 3.71-3.65 (m, 1H), 3.61-3.54 (m, 1H), 

2.90-2.81 (m, 1H), 2.28-2.22 (m, 1H), 2.21 (s, 3H), 2.14-2.06 (m, 1H); 13C NMR (101 

MHz, CDCl3) δ 173.0, 167.0, 138.8, 134.3, 134.0, 131.3, 128.7, 128.5, 128.3, 128.0, 

127.1, 117.8, 53.3, 47.2, 35.8, 29.5, 22.3. HRMS (ESI) m/z: [M+H]+ Calcd for 

C21H25N2O2 337.1911; Found 337.1903. 

 

 

4-(3-Benzamido-1-(N-benzylacetamido)propyl)phenyl 

5-(2,5-dimethylphenoxy)-2,2-dimethylpentanoate (3wa, 72.0 mg, 57% yield), 

colorless oil; 1H NMR (400 MHz, CDCl3) δ 7.91-7.88 (m, 2H), 7.63-7.60 (m, 1H), 

7.50-7.37 (m, 5H), 7.28-7.17 (m, 5H), 7.00-6.98 (m, 3H), 6.67-6.62 (m, 2H), 

6.09-6.06 (m, 1H), 4.43 (d, J = 17.2 Hz, 1H), 4.12 (d, J = 17.0 Hz, 1H), 3.99-3.93 (m, 

3H), 2.99-2.90 (m, 1H), 2.30 (s, 3H), 2.20 (s, 3H), 2.17-2.16 (m, 3H), 2.13-2.07 (m, 

1H), 1.96-1.83 (m, 6H), 1.36 (s, 6H); 13C NMR (101 MHz, CDCl3) δ 176.2, 173.2, 

167.1, 156.8, 150.7, 137.2, 136.5, 136.1, 134.4, 131.3, 130.4, 129.6, 128.8, 128.5, 

127.6, 127.1, 126.4, 123.6, 121.8, 120.7, 111.9, 67.7, 53.7, 48.3, 42.5, 37.1, 36.1, 30.3, 

25.3, 25.2, 22.9, 21.5, 15.9. HRMS (ESI) m/z: [M+Na]+ Calcd for C40H46N2NaO5 

657.3299; Found 657.3304. 
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�
N-(3-(N-benzylacetamido)-3-phenylpropyl)-4-methylbenzamide (3ab, 58.2 mg, 

73% yield), colorless oil; 1H NMR (400 MHz, CDCl3) δ 7.79 (d, J = 8.0 Hz, 2H), 

7.64-7.61 (m, 1H), 7.29-7.18 (m, 10H), 6.93 (d, J = 6.8 Hz, 2H), 6.10-6.07 (m, 1H), 

4.42 (d, J = 17.1 Hz, 1H), 4.16 (d, J = 17.2 Hz, 1H), 4.01-3.93 (m, 1H), 2.98-2.90 (m, 

1H), 2.37 (s, 3H), 2.17 (s, 3H), 2.14-2.08 (m, 1H), 1.99-1.92 (m, 1H); 13C NMR (101 

MHz, CDCl3) δ 173.2, 167.0, 141.6, 138.6, 137.2, 131.6, 129.2, 128.7, 128.64, 128.62, 

128.1, 127.4, 127.1, 126.3, 54.1, 48.2, 36.0, 30.2, 22.8, 21.5. HRMS (ESI) m/z: 

[M+H]+ Calcd for C26H29N2O2 401.2224; Found 401.2227. 

 

 
N-(3-(N-benzylacetamido)-3-phenylpropyl)-4-methoxybenzamide (3ac, 48.4 mg, 

58% yield), colorless oil; 1H NMR (400 MHz, CDCl3) δ 7.86 (d, J = 8.9 Hz, 2H), 

7.61-7.56 (m, 1H), 7.29-7.25 (m, 4H), 7.24-7.18 (m, 4H), 6.93 (d, J = 8.7 Hz, 4H), 

6.11-6.07 (m, 1H), 4.42 (d, J = 17.2 Hz, 1H), 4.15 (d, J = 17.2 Hz, 1H), 4.02-3.94 (m, 

1H), 3.83 (s, 3H), 2.96-2.88 (m, 1H), 2.17 (s, 3H), 2.15-2.07 (m, 1H), 2.00-1.94 (m, 

1H); 13C NMR (101 MHz, CDCl3) δ 173.2, 166.6, 162.0, 138.6, 137.2, 128.8, 128.7, 

128.64, 128.61, 128.1, 127.4, 126.8, 126.3, 113.7, 55.4, 54.1, 48.2, 36.0, 30.1, 22.8. 

HRMS (ESI) m/z: [M+H]+ Calcd for C26H29N2O3 417.2173; Found 417.2167. 

 

�
N-(3-(N-benzylacetamido)-3-phenylpropyl)-3-methoxybenzamide (3ad, 61.2 mg, 

73% yield), colorless oil; 1H NMR (400 MHz, CDCl3) δ 7.67-7.64 (m, 1H), 7.49-7.43 

(m, 2H), 7.34 (d, J = 8.0 Hz, 1H), 7.29-7.26 (m, 4H), 7.24-7.18 (m, 4H), 7.03-7.00 (m, 

1H), 6.94-6.92 (m, 2H), 6.10-6.07 (m, 1H), 4.43 (d, J = 17.2 Hz, 1H), 4.16 (d, J = 

17.2 Hz, 1H), 4.00-3.92 (m, 1H), 3.84 (s, 3H), 3.00-2.92 (m, 1H), 2.17 (s, 3H), 

2.14-2.09 (m, 1H), 2.01-1.93 (m, 1H); 13C NMR (101 MHz, CDCl3) δ 173.1, 166.9, 

159.8, 138.6, 137.2, 135.9, 129.5, 128.7, 128.64, 128.61, 128.0, 127.4, 126.3, 118.9, 

117.8, 112.2, 55.4, 54.1, 48.2, 36.2, 30.1, 22.8. HRMS (ESI) m/z: [M+H]+ Calcd for 

C26H29N2O3 417.2173; Found 417.2177. 
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N-(3-(N-benzylacetamido)-3-phenylpropyl)-4-chlorobenzamide (3ae, 53.6 mg, 

64% yield), colorless oil; 1H NMR (400 MHz, CDCl3) δ 7.85 (d, J = 8.6 Hz, 2H), 

7.76-7.73 (m, 1H), 7.40 (d, J = 8.5 Hz, 2H), 7.30-7.18 (m, 8H), 6.94 (d, J = 6.2 Hz, 

2H), 6.09-6.05 (m, 1H), 4.43 (d, J = 17.2 Hz, 1H), 4.14 (d, J = 17.2 Hz, 1H), 

4.04-3.96 (m, 1H), 2.94-2.86 (m, 1H), 2.20 (s, 3H), 2.16-2.08 (m, 1H), 1.98-1.91 (m, 

1H); 13C NMR (101 MHz, CDCl3) δ 173.3, 165.9, 138.4, 137.5, 137.1, 132.8, 128.7, 

128.69, 128.67, 128.65, 128.5, 128.2, 127.5, 126.4, 54.1, 48.2, 36.0, 30.0, 22.8. 

HRMS (ESI) m/z: [M+Na]+ Calcd for C25H25ClN2NaO2 443.1497; Found 443.1501. 

 

�
N-(3-(N-benzylacetamido)-3-phenylpropyl)-3-chlorobenzamide (3af, 52.2 mg, 

62% yield), colorless oil; 1H NMR (400 MHz, CDCl3) δ 7.89 (t, J = 1.9 Hz, 1H), 

7.77-7.72 (m, 2H), 7.45-7.42 (m, 1H), 7.38 (d, J = 7.8 Hz, 1H), 7.32-7.27 (m, 4H), 

7.26-7.17 (m, 4H), 6.95-6.92 (m, 2H), 6.08-6.04 (m, 1H), 4.43 (d, J = 17.1 Hz, 1H), 

4.15 (d, J = 17.2 Hz, 1H), 3.99-3.93 (m, 1H), 2.98-2.89 (m, 1H), 2.19 (s, 3H), 

2.16-2.08 (m, 1H), 1.97-1.93 (m, 1H); 13C NMR (101 MHz, CDCl3) δ 173.3, 165.7, 

138.4, 137.1, 136.2, 134.7, 131.3, 129.8, 128.69, 128.67, 128.65, 128.2, 127.7, 127.5, 

126.3, 124.9, 54.1, 48.2, 36.2, 30.1, 22.8. HRMS (ESI) m/z: [M+H]+ Calcd for 

C25H26ClN2O2 421.1677; Found 421.1676. 

 

 
N-(3-(N-benzylacetamido)-3-phenylpropyl)-2-chlorobenzamide (3ag, 44.6 mg, 

53% yield) , colorless oil; 1H NMR (400 MHz, CDCl3) δ 7.57-7.55 (m, 1H), 7.38-7.36 

(m, 2H), 7.33-7.26 (m, 6H), 7.22-7.17 (m, 3H), 7.14-7.11 (m, 1H), 6.93 (d, J = 6.5 Hz, 

2H), 6.11-6.07 (m, 1H), 4.42 (d, J = 17.3 Hz, 1H), 4.19 (d, J = 17.3 Hz, 1H), 

3.90-3.81 (m, 1H), 3.09-3.00 (m, 1H), 2.24-2.17 (m, 1H), 2.12 (s, 3H), 2.04-1.98 (m, 

1H); 13C NMR (101 MHz, CDCl3) δ 172.8, 166.8, 138.6, 137.4, 135.7, 131.0, 130.8, 

130.2, 129.6, 128.7, 128.6, 128.1, 127.3, 127.0, 126.3, 54.2, 48.2, 36.6, 30.4, 22.7. 

HRMS (ESI) m/z: [M+H]+ Calcd for C25H26ClN2O2 421.1677; Found 421.1680. 
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�
N-(3-(N-benzylacetamido)-3-phenylpropyl)-4-bromobenzamide (3ah, 51.8 mg, 

56% yield), colorless oil; 1H NMR (400 MHz, CDCl3) δ 7.80-7.76 (m, 3H), 7.55 (d, J 

= 8.3 Hz, 2H), 7.31-7.17 (m, 8H) , 6.93 (d, J = 6.5 Hz, 2H), 6.08-6.04 (m, 1H), 4.42 

(d, J = 17.2 Hz, 1H), 4.13 (d, J = 17.1 Hz, 1H), 4.02-3.94 (m, 1H), 2.94-2.86 (m, 1H), 

2.19 (s, 3H), 2.11-2.07 (m, 1H), 1.98-1.89 (m, 1H); 13C NMR (101 MHz, CDCl3) δ 

173.3, 166.0, 138.4, 137.1, 133.3, 131.7, 128.8, 128.7, 128.6, 128.2, 127.5, 126.4, 

126.0, 54.1, 48.2, 36.0, 30.0, 22.8. HRMS (ESI) m/z: [M+Na]+ Calcd for 

C25H25BrN2NaO2 487.0992; Found 487.0988. 

 

 

N-(3-(N-benzylacetamido)-3-phenylpropyl)-4-(trifluoromethyl)benzamide (3ai, 

30.0 mg, 33% yield) , colorless oil; 1H NMR (400 MHz, CDCl3) δ 8.02 (d, J = 8.0 Hz, 

2H), 7.96-7.92 (m, 1H), 7.70 (d, J = 7.9 Hz, 2H), 7.33-7.20 (m, 8H), 6.95 (d, J = 7.0 

Hz, 2H), 6.07 (d, J = 12.4 Hz, 1H), 4.44 (d, J = 17.1 Hz, 1H), 4.14 (d, J = 17.0 Hz, 

1H), 4.06-3.98 (m, 1H), 2.93 (t, J = 12.7 Hz, 1H), 2.21 (s, 3H), 2.16-2.09 (m, 1H), 

1.99-1.92 (m, 1H); 13C NMR (101 MHz, CDCl3) δ 173.4, 165.7, 138.3, 137.7, 137.1, 

132.9 (q, JC-F = 32.5 Hz), 128.7, 128.6, 128.2, 127.6, 127.5, 126.4, 126.3 (q, JC-F = 

276.5 Hz), 125.5 (q, JC-F = 3.6 Hz), 54.1, 48.2, 36.1, 30.0, 22.8. 19F NMR (282 MHz, 

CDCl3) δ -62.86. HRMS (ESI) m/z: [M+H]+ Calcd for C26H26F3N2O2 455.1941; 

Found 455.1938. 

 

 
N-(3-(N-benzylacetamido)-3-phenylpropyl)furan-2-carboxamide (3aj, 51.4 mg, 

67% yield), colorless oil; 1H NMR (400 MHz, CDCl3) δ 7.52-7.47 (m, 1H), 7.40-7.36 

(m, 1H), 7.29-7.26 (m, 4H), 7.25-7.18 (m, 4H), 7.07 (d, J = 3.5 Hz, 1H), 6.93 (d, J = 

6.7 Hz, 2H), 6.46-6.45 (m, 1H), 6.08-6.05 (m, 1H), 4.42 (d, J = 17.2 Hz, 1H), 4.16 (d, 

J = 17.3 Hz, 1H), 3.88-3.80 (m, 1H), 3.04-2.96 (m, 1H), 2.16 (s, 3H), 2.13-2.02 (m, 

1H), 2.02-1.97 (m, 1H); 13C NMR (101 MHz, CDCl3) δ 173.0, 158.5, 148.1, 144.1, 

138.6, 137.3, 128.7, 128.63, 128.61, 128.0, 127.4, 126.3, 113.8, 111.8, 54.1, 48.2, 
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35.6, 30.4, 22.8. HRMS (ESI) m/z: [M+H]+ Calcd for C23H25N2O3 377.1860; Found 

377.1859. 

 

 
N-(3-(N-benzylacetamido)-3-phenylpropyl)thiophene-2-carboxamide (3ak, 27.0 

mg, 34% yield), colorless oil; 1H NMR (400 MHz, CDCl3) δ 7.64 (d, J = 3.6 Hz, 1H), 

7.59-7.56 (m, 1H), 7.44 (d, J = 5.0 Hz, 1H), 7.29-7.19 (m, 8H), 7.07 (t, J = 4.6 Hz, 

1H), 6.93 (d, J = 6.4 Hz, 2H), 6.10-6.06 (m, 1H), 4.43 (d, J = 17.1 Hz, 1H), 4.14 (d, J 

= 17.2 Hz, 1H), 3.98-3.90 (m, 1H), 2.96-2.88 (m, 1H), 2.19 (s, 3H), 2.16-2.07 (m, 1H), 

1.99-1.90 (m, 1H); 13C NMR (101 MHz, CDCl3) δ 173.2, 161.8, 139.6, 138.5, 137.2, 

129.9, 128.7, 128.6, 128.1, 127.9, 127.7, 127.4, 126.3, 54.1, 48.2, 36.0, 30.1, 22.8. 

HRMS (ESI) m/z: [M+H]+ Calcd for C23H25N2O2S 393.1631; Found 393.1626. 
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