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1. General Information 

 The reaction temperatures are reported corresponding to the oil bath temperature. Reactions were 

monitored by thin layer chromatography (TLC) using silicycle pre-coated silica gel plates. Column 

chromatography was performed over silica gel (200–300mesh).  

Melting points were measured with X–4 micro melting point apparatus.  

HRMS were performed on Waters GCT premier time of flight mass spectrometer (EI).  

1H NMR spectra and 13C NMR spectra were recorded on a Bruker AV-600 spectrometer or a WNMR-I-

400 spectrometer in chloroform-d (contain internal TMS). Chemical shifts of 1H NMR spectra were reported 

in ppm with the internal TMS signal at 0 ppm as a standard, and chemical shifts of 13C NMR spectra were 

reported in ppm with the chloroform signal at 77.16 ppm as a standard.1 The data is being reported as (s = 

singlet, d = doublet, t = triplet, q = quartet, dd = double doublet, dt = double of triplet, m = multiplet or 

unresolved, br = broad singlet, coupling constant(s) in Hz, integration).  

Solvents, such as ethyl acetate (EA), petroleum ether (PE), 1,2-dichloroethane (DCE), N, N-

dimethylformamide (DMF), tetrahydrofuran (THF) were obtained commercially and used without further 

purification unless otherwise noted.  

Anhydrous solvents were purified according to standard methods.2  
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2. Starting Materials 

 

Figure S1 starting carboxylic acids, ynol ethers and ynamides 

Carboxylic acids 1t, 1u, 1v, 1y and 18O-1a were prepared according to the reported methods.3 Besides 

these, all of starting carboxylic acids are commercial available. Ynol ethers 2a – 2l were synthesized according 

to the literature.4 Ynamides 2m and 2n were synthesized according to the literature.5 
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3. Typical Procedure for the Synthesis of 3a 

 

An oven-dried Schlenk tube equipped with magnetic stirrer bar was charged with benzoic acid 1a (30.5 

mg, 0.25 mmol) and silver oxide (Ag2O, 2.9 mg, 5 mol %), then evacuated and purged with argon three times. 

Ynol ether 2a (37 mg, 0.25 mmol) was dissolved in 2 mL anhydrous dioxane and added by a syringe. The 

mixture was stirred at 100℃ for 5 hours and cooled to room temperature. m-CPBA (85% purity, 76 mg, 0.375 

mmol) was added and the reaction was stirred for another 12 hours at room temperature. Na2SO3 (aq.) was 

added and the mixture was extracted with ethyl acetate (3×10 mL). The combined organic phase was washed 

by NaHCO3 (aq.) and brine, dried over anhydrous Na2SO4, filtered. The filtrate was concentrated under 

vacuum and the residue was purified by silica gel column chromatography using ethyl acetate/petroleum ether 

(v/v, 1:20) as eluent to give 2-ethoxy-2-oxo-1-phenylethyl benzoate 3a (59 mg, 83% yield) as a colorless oil. 

4. Gram-Scale Synthesis of 3a 

 

An oven-dried two-neck flask equipped with magnetic stirrer bar was charged with benzoic acid 1a (610 

mg, 5 mmol) and silver oxide (Ag2O, 57.5 mg, 5 mol %), then evacuated and purged with argon three times. 

Ynol ether 2a (730 mg, 5 mmol) was dissolved in 40 mL anhydrous dioxane and added by a syringe. The 

mixture was stirred at 100℃ until starting ynol ether was consumed completely (TLC). Then the reaction was 

cooled to room temperature followed by added m-CPBA (85% purity, 1.53 g, 7.5 mmol). The reaction was 

stirred at room temperature until the reaction complete. Dioxane was removed under vacuum and Na2SO3 (aq.) 

was added. The mixture was extracted with ethyl acetate (3×30 mL). The combined organic phase was washed 

by NaHCO3 (aq.) and brine, dried over anhydrous Na2SO4, filtered. The filtrate was concentrated under 

vacuum to obtain residue, which was purified by silica gel column chromatography using ethyl 

acetate/petroleum ether (v/v, 1:20) as eluent to give 2-ethoxy-2-oxo-1-phenylethyl benzoate 3a (1.2 g, 84% 

yield) as a colorless oil. 
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5. Stepwise Reaction 

 

An oven-dried Schlenk tube equipped with magnetic stirrer bar was charged with benzoic acid 1a (34 mg, 

0.27 mmol) and silver oxide (Ag2O, 2.8 mg, 5 mol %), then evacuated and purged with argon three times. 

Ynol ether 2a (37 mg, 0.25 mmol) was dissolved in 2 mL anhydrous dioxane and added by a syringe. The 

mixture was stirred at 100℃ for 5h. Solvent was removed under vacuum and the residue was purified by silica 

gel column chromatography using ethyl acetate/petroleum ether (v/v, 1:50) as eluent to give (Z)-1-ethoxy-2-

phenylvinyl benzoate 4a (64 mg, 95% yield) as a colorless oil, which was further transformed to a colorless 

crystal. 

An oven-dried Schlenk tube equipped with magnetic stirrer bar was charged with 4a (64 mg, 0.235 mmol) 

and m-CPBA (85% purity, 72 mg, 0.35 mmol), 2 mL anhydrous dioxane was added as solvent and the reaction 

was stirred at room temperature for 12h. Dioxane was removed under vacuum and Na2SO3 (aq.) was added. 

The mixture was extracted with ethyl acetate (3×10 mL). The combined organic phase was washed by 

NaHCO3 (aq.) and brine, dried over anhydrous Na2SO4, filtered. The filtrate was concentrated under vacuum 

and the residue was purified by silica gel column chromatography using ethyl acetate/petroleum ether (v/v, 

1:20) as eluent to give 2-ethoxy-2-oxo-1-phenylethyl benzoate 3a (58 mg, 86% yield) as a colorless oil. 

6. X-ray Crystallographic Analysis of 3u 

Crystals suitable for X-ray diffraction experiments were obtained by following methods: Compound 3u 

was crystallized from mixed solvent of hexane/choroform; Intensity data for compound 3u were collected on 

‘Bruke Apex2’ diffractometer.  

 

Figure S2. X-ray crystallographic structure 3u (ORTEP view with 50% thermal ellipsoid 

contour probability, CCDC 1916376) 
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Table S1. Crystal data and structure refinements for 3u 

Empirical formula C20 H17 N O6 

Formula weight 367.35 

Crystal system triclinic 

Space group P-1 

Hall group -p 1 

a/Å 8.5599(3) 

b/Å 9.2365(3) 

c/Å 12.4679(4) 

α/° 107.9080(10) 

β/° 103.1070(10) 

γ/° 94.5610(10) 

Volume 1782.9(6) 

Z 2 

Temperature/K 170(2) 

X-ray wavelength/Å 0.71073 

2θ range for data collection/° 2.48 to 27.10 

Crystal color colourless 

ρ Calcd g/m3 1.353 

µ/mm-1 0.101 

Max. transmission 0.983 

Min. transmission 0.952 

F_000 384 

Crystal_size/mm3 0.489 x 0.383 x 0.166 

Radiation MoK\α 

Independent reflections 

 I > 2σ (I) 

3610 

Independent reflections 3933 

Index ranges –10≦h≦10, –10≦k≦11, –15≦l≦15 

Data/restraints/parameters 3933/0/245 

Final R indexes R [I>2σ (I)]gt R1 = 0.0389, wR2 = 0.0951 

Final R indexes R [all data] R1 = 0.0421, wR2 = 0.0976 

Goodness-of-fit on F2 1.036 

Largest peak/deepest hole eÅ-3 0.286/-0.202 
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7. Characterization of Compounds 

 

2-ethoxy-2-oxo-1-phenylethyl benzoate 

Colorless oil, (59 mg, 83% yield). 

TLC: Rf = 0.3 (Petroleum ether/EtOAc = 20/1). 

1H NMR (600 MHz, CDCl3) δ 8.17 – 8.09 (m, 2H), 7.61 – 7.55 (m, 3H), 7.47 – 7.38 (m, 5H), 6.15 (s, 1H), 

4.28 – 4.14 (m, 2H), 1.22 (t, J = 7.2 Hz, 3H).  

13C NMR (150 MHz, CDCl3) δ 168.89, 165.99, 134.21, 133.54, 130.06, 129.42, 129.31, 128.92, 128.54, 

127.72, 75.10, 61.84, 14.11. 

HRMS (EI) Calcd for C17H16O4 (M)+: 284.1049; Found: 284.1045. 

 

2-ethoxy-2-oxo-1-phenylethyl 4-nitrobenzoate 

Yellowish oil, (62 mg, 75% yield). 

TLC: Rf = 0.2 (Petroleum ether/EtOAc = 10/1). 

1H NMR (600 MHz, CDCl3) δ 8.34 – 8.27 (m, 4H), 7.61 – 7.55 (m, 2H), 7.48 – 7.41 (m, 3H), 6.17 (s, 1H), 

4.32 – 4.16 (m, 2H), 1.24 (t, J = 7.2 Hz, 3H).  

13C NMR (150 MHz, CDCl3) δ 168.40, 164.16, 150.95, 134.82, 133.57, 131.21, 129.68, 129.10, 127.83, 

123.74, 75.79, 62.15, 14.12. 

HRMS (EI) Calcd for C17H15NO6 (M)+: 329.0899; Found: 329.0894. 
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2-ethoxy-2-oxo-1-phenylethyl 4-chlorobenzoate 

Colorless oil, (63 mg, 79% yield). 

TLC: Rf = 0.2 (Petroleum ether/EtOAc = 20/1). 

1H NMR (600 MHz, CDCl3) δ 8.10 – 8.01 (m, 2H), 7.58 – 7.54 (m, 2H), 7.47 – 7.39 (m, 5H), 6.13 (s, 1H), 

4.28 – 4.15 (m, 2H), 1.23 (t, J = 7.2 Hz, 3H).  

13C NMR (150 MHz, CDCl3) δ 168.76, 165.17, 140.11, 134.03, 131.48, 129.46, 129.01, 128.97, 127.92, 

127.78, 75.29, 61.97, 14.15. 

HRMS (EI) Calcd for C17H15ClO4 (M)+: 318.0659; Found: 318.0657. 

 

2-ethoxy-2-oxo-1-phenylethyl 4-(trifluoromethyl)benzoate 

Colorless oil, (63 mg, 72% yield). 

TLC: Rf = 0.2 (Petroleum ether/EtOAc = 20/1). 

1H NMR (600 MHz, CDCl3) δ 8.24 (d, J = 8.4 Hz, 2H), 7.72 (d, J = 8.4 Hz, 2H), 7.62 – 7.54 (m, 2H), 

7.47 – 7.40 (m, 3H), 6.16 (s, 1H), 4.30 – 4.14 (m, 2H), 1.23 (t, J = 7.2 Hz, 3H). 

13C NMR (151 MHz, CDCl3) δ 168.60, 164.84, 135.03 (q, J = 32.7 Hz), 133.84, 132.71, 130.49, 129.56, 

129.05, 127.80, 125.63 (q, J = 3.8 Hz), 123.70 (q, J = 272.8 Hz), 75.54, 62.05, 14.13. 

HRMS (EI) Calcd for C18H15F3O4 (M)+: 352.0922; Found: 352.0919. 

 

2-ethoxy-2-oxo-1-phenylethyl 4-methoxybenzoate 

Colorless oil, (54 mg, 69% yield). 

TLC: Rf = 0.2 (Petroleum ether/EtOAc = 10/1). 
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1H NMR (400 MHz, CDCl3) δ 8.09 (d, J = 8.4 Hz, 2H), 7.61 – 7.56 (m, 2H), 7.45 – 7.38 (m, 3H), 6.93 

(d, J = 8.4 Hz, 2H), 6.11 (s, 1H), 4.31 – 4.10 (m, 2H), 3.86 (s, 3H), 1.23 (t, J = 7.2 Hz, 3H). 

13C NMR (101 MHz, CDCl3) δ 169.11, 165.73, 163.88, 134.38, 132.20, 129.26, 128.91, 127.73, 121.75, 

113.82, 74.88, 61.82, 55.59, 14.15. 

HRMS (EI) Calcd for C18H18O5 (M)+: 314.1154; Found: 314.1159. 

 

2-ethoxy-2-oxo-1-phenylethyl 2-nitrobenzoate 

Yellow oil, (68 mg, 83% yield). 

TLC: Rf = 0.2 (Petroleum ether/EtOAc = 10/1). 

1H NMR (600 MHz, CDCl3) δ 7.95 – 7.80 (m, 2H), 7.69 – 7.58 (m, 2H), 7.54 – 7.46 (m, 2H), 7.43 – 

7.33 (m, 3H), 6.17 (s, 1H), 4.29 – 4.16 (m, 2H), 1.24 (t, J = 7.2 Hz, 3H). 

13C NMR (151 MHz, CDCl3) δ 168.16, 164.54, 148.09, 133.07, 132.99, 132.27, 130.20, 129.46, 128.85, 

127.66, 126.52, 123.93, 76.03, 61.98, 13.95. 

HRMS (EI) Calcd for C17H15NO6 (M)+: 329.0899; Found: 2329.0894. 

 

2-ethoxy-2-oxo-1-phenylethyl 2-methylbenzoate 

Colorless oil, (61 mg, 82% yield). 

TLC: Rf = 0.2 (Petroleum ether/EtOAc = 20/1). 

1H NMR (400 MHz, CDCl3) δ 8.05 (d, J = 7.6 Hz, 1H), 7.60 – 7.54 (m, 2H), 7.46 – 7.38 (m, 4H), 7.30 – 7.24 

(m, 2H), 6.12 (s, 1H), 4.41 – 4.08 (m, 2H), 2.64 (s, 3H), 1.24 (t, J = 7.2 Hz, 3H). 

13C NMR (101 MHz, CDCl3) δ 169.10, 166.97, 140.80, 134.21, 132.58, 131.82, 131.15, 129.30, 128.93, 

128.82, 127.81, 125.93, 75.12, 61.90, 21.87, 14.17. 
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HRMS (EI) Calcd for C18H18O4 (M)+: 298.1205; Found: 298.1207. 

 

2-ethoxy-2-oxo-1-phenylethyl 3,5-difluorobenzoate 

Yellowish oil, (56 mg, 70% yield). 

TLC: Rf = 0.3 (Petroleum ether/EtOAc = 15/1). 

1H NMR (400 MHz, CDCl3) δ 7.66 – 7.60 (m, 2H), 7.58 – 7.53 (m, 2H), 7.48 – 7.41 (m, 3H), 7.08 – 

7.00 (m, 1H), 6.12 (s, 1H), 4.32 – 4.11 (m, 2H), 1.23 (t, J = 7.2 Hz, 3H). 

13C NMR (101 MHz, CDCl3) δ 168.47, 164.15 (d, J = 11.7 Hz), 163.89, 161.66 (d, J = 11.9 Hz), 133.63, 

132.59 (t, J = 9.2 Hz), 129.63, 129.09, 127.80, 113.25 (d, J = 7.4 Hz), 113.06 (d, J = 7.4 Hz), 109.08 (t, J = 

25.3 Hz), 75.67, 62.11, 14.14. 

HRMS (EI) Calcd for C17H14F2O4 (M)+: 320.0860; Found: 320.0865. 

 

2-ethoxy-2-oxo-1-phenylethyl 2,4,6-trimethylbenzoate 

Colorless oil, (66 mg, 81% yield). 

TLC: Rf = 0.2 (Petroleum ether/EtOAc = 20/1). 

1H NMR (400 MHz, CDCl3) δ 7.54 – 7.48 (m, 2H), 7.41 – 7.34 (m, 3H), 6.85 (s, 2H), 6.12 (s, 1H), 4.30 

– 4.16 (m, 2H), 2.36 (s, 6H), 2.27 (s, 3H), 1.25 (t, J = 7.2 Hz, 3H). 

13C NMR (101 MHz, CDCl3) δ 169.43, 168.93, 139.94, 136.19, 133.88, 129.62, 129.26, 128.85, 128.67, 

127.81, 75.25, 61.88, 21.25, 20.08, 14.14. 

HRMS (EI) Calcd for C20H22O4 (M)+: 326.1518; Found: 326.1515. 
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2-ethoxy-2-oxo-1-phenylethyl 1-naphthoate 

White solid, 79 − 81℃ (72 mg, 86% yield). 

TLC: Rf = 0.4 (Petroleum ether/EtOAc = 10/1). 

1H NMR (400 MHz, CDCl3) δ 8.98 (d, J = 8.4 Hz, 1H), 8.34 (d, J = 7.2 Hz, 1H), 8.01 (d, J = 8.4 Hz, 

1H), 7.86 (d, J = 8.4 Hz, 1H), 7.65 – 7.58 (m, 3H), 7.54 – 7.46 (m, 2H), 7.44 – 7.36 (m, 3H), 6.26 (s, 1H), 

4.35 – 4.12 (m, 2H), 1.24 (t, J = 7.2 Hz, 3H). 

13C NMR (101 MHz, CDCl3) δ 169.08, 166.88, 134.14, 133.96, 133.87, 131.52, 130.90, 129.31, 128.94, 

128.64, 128.04, 127.77, 126.40, 126.28, 125.82, 124.61, 75.25, 61.92, 14.15. 

HRMS (EI) Calcd for C21H18O4 (M)+: 334.1205; Found: 334.1209. 

 

2-ethoxy-2-oxo-1-phenylethyl 2-naphthoate 

Colorless oil, (58 mg, 70% yield). 

TLC: Rf = 0.4 (Petroleum ether/EtOAc = 10/1). 

1H NMR (400 MHz, CDCl3) δ 8.70 (s, 1H), 8.16 – 8.09 (m, 1H), 7.95 (d, J = 8.0 Hz, 1H), 7.90 – 7.83 

(m, 2H), 7.69 – 7.62 (m, 2H), 7.61 – 7.50 (m, 2H), 7.48 – 7.40 (m, 3H), 6.22 (s, 1H), 4.34 – 4.10 (m, 2H), 

1.23 (t, J = 7.2 Hz, 3H). 

13C NMR (101 MHz, CDCl3) δ 168.95, 166.17, 135.85, 134.23, 132.51, 131.75, 129.54, 129.36, 128.97, 

128.58, 128.36, 127.88, 127.81, 126.81, 126.59, 125.41, 75.24, 61.88, 14.13. 

HRMS (EI) Calcd for C21H18O4 (M)+: 334.1205; Found: 334.1205. 
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2-ethoxy-2-oxo-1-phenylethyl 1-methyl-1H-pyrrole-2-carboxylate 

Colorless oil, (41 mg, 57% yield). 

TLC: Rf = 0.3 (Petroleum ether/EtOAc = 15/1). 

 1H NMR (400 MHz, CDCl3) δ 7.58 – 7.51 (m, 2H), 7.43 – 7.35 (m, 3H), 7.11 (dd, J1 = 4.0 Hz, J2 = 1.6 

Hz, 1H), 6.81 (t, J = 2.0 Hz, 1H), 6.12 (dd, J = 4.0 Hz, J2 = 2.4 Hz, 1H), 6.05 (s, 1H), 4.27 – 4.11 (m, 2H), 

3.92 (s, 3H), 1.22 (t, J = 7.2 Hz, 3H). 

13C NMR (101 MHz, CDCl3) δ 169.27, 160.35, 134.49, 130.32, 129.12, 128.83, 127.65, 121.64, 119.27, 

108.29, 74.16, 61.72, 36.96, 14.13. 

HRMS (EI) Calcd for C16H17NO4 (M)+: 287.1158; Found: 287.1152. 

 

2-ethoxy-2-oxo-1-phenylethyl furan-2-carboxylate 

Yellow solid, 85 − 87℃. (36 mg, 53% yield). 

TLC: Rf = 0.4 (Petroleum ether/EtOAc = 10/1). 

1H NMR (400 MHz, CDCl3) δ 7.65 – 7.59 (m, 1H), 7.58 – 7.52 (m, 2H), 7.46 – 7.38 (m, 3H), 7.31 (d, J 

= 3.5 Hz, 1H), 6.53 (dd, J = 3.5, 1.7 Hz, 1H), 6.12 (s, 1H), 4.31 – 4.11 (m, 2H), 1.23 (t, J = 7.1 Hz, 3H). 

13C NMR (101 MHz, CDCl3) δ 168.65, 157.92, 147.09, 143.95, 133.83, 129.42, 128.96, 127.80, 119.30, 

112.13, 74.83, 62.00, 14.13. 

HRMS (EI) Calcd for C15H14O5 (M)+: 274.0841; Found: 274.0847. 

 

2-ethoxy-2-oxo-1-phenylethyl thiophene-2-carboxylate 
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Colorless oil, (66 mg, 91% yield). 

TLC: Rf = 0.3 (Petroleum ether/EtOAc = 15/1). 

1H NMR (400 MHz, CDCl3) δ 7.91 (dd, J1 = 4.0 Hz, J2 = 1.2 Hz, 1H), 7.60 (dd, J1 = 4.8 Hz, J2 = 1.2 

Hz, 1H), 7.58 – 7.53 (m, 2H), 7.45 – 7.38 (m, 3H), 7.12 (dd, J = 4.8 Hz, J2 = 4.0 Hz, 1H), 6.11 (s, 1H), 4.31 

– 4.09 (m, 2H), 1.23 (t, J = 7.2 Hz, 3H). 

13C NMR (101 MHz, CDCl3) δ 168.73, 161.54, 134.47, 133.96, 133.34, 132.73, 129.34, 128.92, 127.99, 

127.69, 75.09, 61.92, 14.13. 

HRMS (EI) Calcd for C15H14O4S (M)+: 290.0613; Found: 290.0610. 

 

ethyl 2-(2-(4-nitrophenyl)acetoxy)-2-phenylacetate 

Yellowish solid, 62 − 64℃. (53 mg, 62% yield). 

TLC: Rf = 0.1 (Petroleum ether/EtOAc = 20/1). 

1H NMR (400 MHz, CDCl3) δ 8.21 (d, J = 8.8 Hz, 2H), 7.51 (d, J = 8.8 Hz, 2H), 7.45 – 7.36 (m, 5H), 

5.93 (s, 1H), 4.25 – 4.06 (m, 2H), 3.93 (d, J = 16.0 Hz, 1H), 3.86 (d, J = 16.0 Hz, 1H), 1.19 (t, J = 7.2 Hz, 

3H). 

13C NMR (101 MHz, CDCl3) δ 169.74, 168.54, 147.40, 140.81, 133.47, 130.56, 129.56, 129.00, 127.72, 

123.91, 75.35, 62.05, 40.67, 14.10. 

HRMS (EI) Calcd for C18H17NO6 (M)+: 343.1056; Found: 343.1051. 

 

ethyl 2-phenyl-2-(2-(thiophen-3-yl)acetoxy)acetate 

Colorless oil, (60 mg, 79% yield). 

TLC: Rf = 0.2 (Petroleum ether/EtOAc = 20/1). 
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1H NMR (400 MHz, CDCl3) δ 7.50 – 7.35 (m, 5H), 7.28 (dd, J = 4.8 Hz, J2 = 2.8 Hz, 1H), 7.24 – 7.17 

(m, 1H), 7.07 (dd, J = 4.8 Hz, J2 = 1.2 Hz, 1H), 5.93 (s, 1H), 4.28 – 4.06 (m, 2H), 3.84 (d, J = 16.4 Hz, 1H), 

3.79 (d, J = 16.4 Hz, 1H), 1.19 (t, J = 7.2 Hz, 3H). 

13C NMR (101 MHz, CDCl3) δ 170.58, 168.76, 133.82, 132.99, 129.33, 128.88, 128.64, 127.67, 125.85, 

123.27, 75.01, 61.87, 35.54, 14.07. 

HRMS (EI) Calcd for C16H16O4S (M)+: 304.0769; Found: 304.0766. 

 

2-ethoxy-2-oxo-1-phenylethyl isobutyrate 

Colorless oil, (32 mg, 51% yield). 

TLC: Rf = 0.2 (Petroleum ether/EtOAc = 15/1). 

1H NMR (600 MHz, CDCl3) δ 7.50 – 7.46 (m, 2H), 7.41 – 7.36 (m, 3H), 5.90 (s, 1H), 4.23 – 4.11 (m, 

2H), 2.77 – 2.66 (m, 1H), 1.28 (d, J = 7.0 Hz, 3H), 1.23 – 1.20 (m, 6H). 

13C NMR (151 MHz, CDCl3) δ 176.58, 169.05, 134.25, 129.21, 128.86, 127.64, 74.46, 61.76, 33.94, 

19.10, 18.85, 14.12. 

HRMS (EI) Calcd for C14H18O4 (M)+: 250.1205; Found: 250.1200. 

 

2-ethoxy-2-oxo-1-phenylethyl cyclopropanecarboxylate 

White solid, 48 − 50℃. (30 mg, 49% yield). 

TLC: Rf = 0.2 (Petroleum ether/EtOAc = 15/1). 

1H NMR (600 MHz, CDCl3) δ 7.51 – 7.46 (m, 2H), 7.42 – 7.36 (m, 3H), 5.91 (s, 1H), 4.27 – 4.10 (m, 2H), 

1.83 – 1.75 (m, 1H), 1.21 (t, J = 7.2 Hz, 3H), 1.13 – 1.07 (m, 2H), 0.99 – 0.90 (m, 2H). 

13C NMR (151 MHz, CDCl3) δ 174.33, 169.03, 134.18, 129.24, 128.87, 127.70, 74.60, 61.76, 14.11, 

12.95, 9.13, 9.06. 
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HRMS (EI) Calcd for C14H16O4 (M)+: 248.1049; Found: 248.1042. 

 

2-ethoxy-2-oxo-1-phenylethyl tetrahydro-2H-pyran-4-carboxylate 

Colorless oil, (43 mg, 59% yield). 

TLC: Rf = 0.2 (Petroleum ether/EtOAc = 5/1). 

1H NMR (600 MHz, CDCl3) δ 7.49 – 7.44 (m, 2H), 7.42 – 7.35 (m, 3H), 5.92 (s, 1H), 4.23 – 4.12 (m, 

2H), 4.01 – 3.93 (m, 2H), 3.50 – 3.42 (m, 2H), 2.75 – 2.67 (m, 1H), 2.00 – 1.94 (m, 1H), 1.93 – 1.82 (m, 3H), 

1.21 (t, J = 7.2 Hz, 3H). 

13C NMR (151 MHz, CDCl3) δ 173.89, 168.82, 133.97, 129.30, 128.88, 127.62, 74.58, 67.09, 66.99, 

61.83, 39.91, 28.71, 28.49, 14.09. 

HRMS (EI) Calcd for C16H20O5 (M)+: 292.1311; Found: 292.1314. 

 

2-ethoxy-2-oxo-1-phenylethyl 1-tosylpiperidine-4-carboxylate 

White solid, 73 − 75℃. (73 mg, 66% yield). 

TLC: Rf = 0.1 (Petroleum ether/EtOAc = 4/1). 

1H NMR (600 MHz, CDCl3) δ 7.64 (d, J = 8.4 Hz, 2H), 7.43 – 7.35 (m, 5H), 7.32 (d, J = 8.4 Hz, 2H), 

5.86 (s, 1H), 4.21 – 4.06 (m, 2H), 3.67 – 3.55 (m, 2H), 2.58 – 2.50 (m, 2H), 2.47 – 2.44 (m, 1H), 2.43 (s, 3H), 

2.12 – 2.05 (m, 1H), 2.03 – 1.97 (m, 1H), 1.96 – 1.85 (m, 2H), 1.18 (t, J = 7.2 Hz, 3H). 

13C NMR (151 MHz, CDCl3) δ 173.33, 168.64, 143.67, 133.74, 133.29, 129.78, 129.37, 128.90, 127.79, 

127.58, 74.69, 61.86, 45.35, 45.28, 39.82, 27.53, 27.33, 21.64, 14.07. 

HRMS (EI) Calcd for C23H27NO6S (M)+: 445.1559; Found: 445.1551. 

S15



 

ethyl 2-(2-(1,3-dioxoisoindolin-2-yl)acetoxy)-2-phenylacetate 

White solid, 107 − 109℃. (68 mg, 74% yield). 

TLC: Rf = 0.1 (Petroleum ether/EtOAc = 4/1). 

1H NMR (600 MHz, CDCl3) δ 7.92 – 7.86 (m, 2H), 7.77 – 7.72 (m, 2H), 7.48 – 7.43 (m, 2H), 7.41 – 7.36 (m, 

3H), 5.98 (s, 1H), 4.68 (d, J = 17.4 Hz, 1H), 4.54 (d, J = 17.4 Hz, 1H), 4.28 – 4.10 (m, 2H), 1.21 (t, J = 7.2 

Hz, 3H).  

13C NMR (150 MHz, CDCl3) δ 168.07, 167.38, 166.94, 134.38, 133.38, 132.11, 129.53, 128.94, 127.72, 

123.77, 75.69, 62.06, 38.87, 14.06. 

HRMS (EI) Calcd for C20H17NO6 (M)+: 367.1056; Found: 367.1059. 

 

2-ethoxy-2-oxo-1-phenylethyl (2S)-2-(1,3-dioxoisoindolin-2-yl)propanoate 

Colorless oil, (77 mg, 81% yield). 

TLC: Rf = 0.1 (Petroleum ether/EtOAc = 4/1). 

1H NMR (400 MHz, CDCl3) δ 7.90 – 7.81 (m, 2H), 7.77 – 7.69 (m, 2H), 7.44 – 7.29 (m, 5H), 5.99 (s, 

0.53H), 5.94 (s, 0.47H), 5.23 – 5.11 (m, 1H), 4.24 – 4.06 (m, 2H), 1.82 (d, J = 7.2 Hz, 1.41H), 1.78 (d, J = 7.2 

Hz, 1.59H), 1.23 (t, J = 7.2 Hz, 1.41H), 1.17 (t, J = 7.2 Hz, 1.59H). 

13C NMR (101 MHz, CDCl3) δ 169.26, 169.14, 168.19, 168.13, 167.38, 134.26, 134.25, 133.55, 133.48, 

131.98, 131.90, 129.31, 129.26, 128.83, 128.76, 127.49, 127.44, 123.59, 123.57, 75.56, 75.53, 61.94, 61.88, 

47.68, 47.65, 15.30, 15.21, 14.01, 13.99. 

HRMS (EI) Calcd for C21H19NO6 (M)+: 381.1212; Found: 381.1219. 

S16



 

ethyl 2-(((tert-butoxycarbonyl)glycyl)oxy)-2-phenylacetate 

Colorless oil, (62 mg, 73% yield). 

TLC: Rf = 0.15 (Petroleum ether/EtOAc = 3/1). 

1H NMR (400 MHz, CDCl3) δ 7.48 – 7.43 (m, 2H), 7.42 – 7.36 (m, 3H), 5.96 (s, 1H), 5.03 (t, J = 6.0 Hz, 

1H), 4.28 – 4.01 (m, 4H), 1.44 (s, 9H), 1.22 (t, J = 7.2 Hz, 3H).  

13C NMR (101 MHz, CDCl3) δ 170.04, 168.52, 155.76, 133.48, 129.51, 128.95, 127.77, 80.23, 75.24, 62.03, 

42.47, 28.42, 14.11. 

HRMS (EI) Calcd for C17H23NO6 (M)+: 337.1525; Found: 337.1521. 

 

1-benzyl 2-(2-ethoxy-2-oxo-1-phenylethyl) (2S)-pyrrolidine-1,2-dicarboxylate 

Colorless oil, (79 mg, 77% yield). 

TLC: Rf = 0.2 (Petroleum ether/EtOAc = 3/1). 

1H NMR (600 MHz, CDCl3) δ 7.50 – 7.17 (m, 10H), 5.97 (s, 0.18H), 5.95 (s, 0.29H), 5.83 (s,0.53H), 

5.18 – 4.99 (m, 2H), 4.58 – 4.52 (m, 0.46H), 4.51 – 4.46 (m, 0.54H), 4.22 – 4.05 (m, 2H), 3.71 – 3.60 (m, 1H), 

3.56 – 3.42 (m, 1H), 2.40 – 1.88 (m, 4H), 1.21 – 1.14 (m, 3H). 

13C NMR (150 MHz, CDCl3) δ 172.07, 171.86, 171.85, 171.68, 168.62, 168.38, 168.36, 168.28, 154.83, 

154.71, 154.16, 136.65, 136.50, 133.81, 133.49, 133.41, 133.37, 129.21, 129.17, 129.10, 128.99, 128.71, 

128.67, 128.64, 128.40, 128.36, 128.26, 128.26, 127.89, 127.82, 127.77, 127.73, 127.60, 127.59, 127.53, 

127.51, 127.21, 127.16, 74.84, 74.69, 74.56, 66.94, 66.89, 66.84, 66.80, 61.69, 61.68, 61.65, 61.63, 59.44, 

59.03, 58.86, 58.47, 46.92, 46.90, 46.40, 30.85, 30.61, 29.80, 29.60, 24.17, 24.11, 23.36, 23.32, 13.90, 13.89. 

HRMS (EI) Calcd for C23H25NO6 (M)+: 411.1682; Found: 411.1688. 

S17



 

2-ethoxy-2-oxo-1-phenylethyl 3-(((benzyloxy)carbonyl)amino)propanoate 

Colorless oil, (69 mg, 72% yield). 

TLC: Rf = 0.2 (Petroleum ether/EtOAc = 3/1). 

1H NMR (400 MHz, CDCl3) δ 7.47 – 7.26 (m, 10H), 5.94 (s, 1H), 5.59 (s, 1H), 5.18 – 5.05 (m, 2H), 

4.27 – 4.06 (m, 2H), 3.62 – 3.49 (m, 2H), 2.78 – 2.60 (m, 2H), 1.19 (t, J = 7.2 Hz, 3H). 

13C NMR (101 MHz, CDCl3) δ 171.74, 169.01, 156.46, 136.65, 133.53, 129.44, 128.93, 128.58, 128.14, 

128.10, 127.70, 74.82, 66.76, 62.08, 36.90, 34.76, 14.06. 

HRMS (EI) Calcd for C21H23NO6 (M)+: 385.1525; Found: 385.1520. 

 

2-ethoxy-2-oxo-1-(p-tolyl)ethyl benzoate 

Colorless oil, (57 mg, 76% yield). 

TLC: Rf = 0.2 (Petroleum ether/EtOAc = 15/1). 

1H NMR (400 MHz, CDCl3) δ 8.12 (d, J = 7.2 Hz, 2H), 7.62 – 7.53 (m, 1H), 7.51 – 7.41 (m, 4H), 7.24 

(d, J = 8.0 Hz, 2H), 6.10 (s, 1H), 4.30 – 4.10 (m, 2H), 2.38 (s, 3H), 1.23 (t, J = 7.2 Hz, 3H). 

13C NMR (101 MHz, CDCl3) δ 169.05, 166.05, 139.31, 133.50, 131.23, 130.06, 129.62, 129.46, 128.52, 

127.73, 75.01, 61.79, 21.38, 14.14. 

HRMS (EI) Calcd for C18H18O4 (M)+: 298.1205; Found: 298.1201. 

S18



 

ethyl 2-(2-phenylacetoxy)-2-(p-tolyl)acetate 

Colorless oil, (49 mg, 63% yield). 

TLC: Rf = 0.2 (Petroleum ether/EtOAc = 20/1). 

1H NMR (400 MHz, CDCl3) δ 7.37 – 7.24 (m, 7H), 7.19 (d, J = 7.6Hz, 2H), 5.88 (s, 1H), 4.21 – 4.05 

(m, 2H), 3.80 (d, J = 15.6 Hz, 1H), 3.74 (d, J = 15.6 Hz, 1H), 2.35 (s, 3H), 1.17 (t, J = 7.2 Hz, 3H). 

13C NMR (101 MHz, CDCl3) δ 171.13, 168.92, 139.27, 133.53, 130.92, 129.54, 129.52, 128.65, 127.64, 

127.28, 74.90, 61.75, 40.94, 21.35, 14.06. 

HRMS (EI) Calcd for C19H20O4 (M)+: 312.1362; Found: 312.1361. 

 

2-ethoxy-1-(4-methoxyphenyl)-2-oxoethyl 2-bromobenzoate 

Colorless oil, (73 mg, 74% yield). 

TLC: Rf = 0.1 (Petroleum ether/EtOAc = 15/1). 

1H NMR (400 MHz, CDCl3) δ 7.97 (dd, J1 = 7.2 Hz, J2 = 2.4 Hz, 1H), 7.67 (dd, J1 = 7.2 Hz, J2 = 2.0 

Hz, 1H), 7.49 (d, J = 8.8 Hz, 2H), 7.40 – 7.31 (m, 2H), 6.94 (d, J = 8.8 Hz, 2H), 6.10 (s, 1H), 4.32 – 4.13 (m, 

2H), 3.82 (s, 3H), 1.25 (t, J = 7.2 Hz, 3H). 

13C NMR (101 MHz, CDCl3) δ 168.89, 165.39, 160.46, 134.59, 133.14, 132.11, 131.13, 129.36, 127.32, 

125.79, 122.25, 114.32, 75.29, 61.92, 55.43, 14.16. 

HRMS (EI) Calcd for C18H17BrO5 (M)+: 392.0259; Found: 392.0251. 

S19



 

ethyl 2-(4-methoxyphenyl)-2-(2-(thiophen-3-yl)acetoxy)acetate 

Colorless oil, (59 mg, 71% yield). 

TLC: Rf = 0.1 (Petroleum ether/EtOAc = 20/1). 

1H NMR (400 MHz, CDCl3) δ 7.37 (d, J = 8.8 Hz, 2H), 7.31 – 7.26 (m, 1H), 7.23 – 7.17 (m, 1H), 7.07 

(d, J = 5.2 Hz, 1H), 6.91 (d, J = 8.8 Hz, 2H), 5.87 (s, 1H), 4.26 – 4.08 (m, 2H), 3.86 – 3.75 (m, 5H), 1.19 (t, J 

= 7.2 Hz, 3H). 

13C NMR (101 MHz, CDCl3) δ 170.65, 169.00, 160.39, 133.06, 129.18, 128.65, 125.91, 125.80, 123.22, 

114.28, 74.70, 61.78, 55.42, 35.54, 14.09. 

HRMS (EI) Calcd for C17H18O5S (M)+: 334.0875; Found: 334.0870. 

 

2-ethoxy-1-(4-fluorophenyl)-2-oxoethyl 3-methylbenzoate 

Colorless oil, (61 mg, 77% yield). 

TLC: Rf = 0.2 (Petroleum ether/EtOAc = 20/1). 

1H NMR (600 MHz, CDCl3) δ 7.98 – 7.86 (m, 2H), 7.59 – 7.54 (m, 2H), 7.39 (d, J = 7.8 Hz, 1H), 7.36 

– 7.31 (m, 1H), 7.13 – 7.08 (m, 2H), 6.12 (s, 1H), 4.30 – 4.12 (m, 2H), 2.40 (s, 3H), 1.23 (t, J = 7.2 Hz, 3H). 

13C NMR (151 MHz, CDCl3) δ 168.81, 166.10, 163.31 (d, J = 248.3 Hz), 138.42, 134.43, 130.52, 130.21 

(d, J = 3.6 Hz), 129.66 (d, J = 8.6 Hz), 129.21, 128.49, 127.23, 115.97 (d, J = 21.9 Hz), 74.35, 61.94, 21.37, 

14.12. 

HRMS (EI) Calcd for C18H17FO4 (M)+: 316.1111; Found: 316.1115. 

S20



 

2-ethoxy-1-(4-fluorophenyl)-2-oxoethyl 3-phenylpropanoate 

Colorless oil, (40 mg, 49% yield). 

TLC: Rf = 0.2 (Petroleum ether/EtOAc = 20/1). 

1H NMR (400 MHz, CDCl3) δ 7.46 – 7.39 (m, 2H), 7.32 – 7.24 (m, 2H), 7.24 – 7.17 (m, 3H), 7.07 (t, J 

= 8.6 Hz, 2H), 5.89 (s, 1H), 4.30 – 4.04 (m, 2H), 3.05 – 2.96 (m, 2H), 2.89 – 2.70 (m, 2H), 1.21 (t, J = 7.1 Hz, 

3H). 

13C NMR (101 MHz, CDCl3) δ 172.24, 168.76, 163.23 (d, J = 248.3 Hz), 140.25, 129.89 (d, J = 2.1 Hz), 

129.59 (d, J = 8.4 Hz), 128.62, 128.40, 126.44, 115.88 (d, J = 21.8 Hz), 73.94, 61.93, 35.58, 30.79, 14.09. 

HRMS (EI) Calcd for C19H19FO4 (M)+: 330.1267; Found: 330.1269. 

 

1-(4-chlorophenyl)-2-ethoxy-2-oxoethyl 4-methylbenzoate 

White solid, 59 − 61℃. (54 mg, 65% yield). 

TLC: Rf = 0.2 (Petroleum ether/EtOAc = 15/1). 

1H NMR (400 MHz, CDCl3) δ 8.00 (d, J = 8.0 Hz, 2H), 7.53 (d, J = 8.4 Hz, 2H), 7.39 (d, J = 8.4 Hz, 

2H), 7.25 (d, J = 8.0 Hz, 2H), 6.10 (s, 1H), 4.27 – 4.14 (m, 2H), 2.40 (s, 3H), 1.22 (t, J = 7.2 Hz, 3H). 

13C NMR (101 MHz, CDCl3) δ 168.59, 165.84, 144.45, 135.23, 132.82, 130.04, 129.28, 129.09, 129.01, 

126.42, 74.18, 61.94, 21.79, 14.07. 

HRMS (EI) Calcd for C18H17ClO4 (M)+: 332.0815; Found: 332.0810. 

S21



 

ethyl 2-((((benzyloxy)carbonyl)glycyl)oxy)-2-(4-chlorophenyl)acetate 

Colorless oil, (77 mg, 76% yield). 

TLC: Rf = 0.1 (Petroleum ether/EtOAc = 5/1). 

1H NMR (600 MHz, CDCl3) δ 7.46 – 7.27 (m, 9H), 5.93 (s, 1H), 5.30 (t, J = 5.4 Hz, 1H), 5.12 (s, 2H), 

4.25 – 4.08 (m, 4H), 1.21 (t, J = 7.2 Hz, 3H). 

13C NMR (151 MHz, CDCl3) δ 169.51, 168.07, 156.35, 136.25, 135.59, 131.92, 129.20, 129.05, 128.66, 

128.35, 128.23, 74.53, 67.31, 62.24, 42.77, 14.07. 

HRMS (EI) Calcd for C20H20ClNO6 (M)+: 405.0979; Found: 405.0971. 

 

1-(2-chlorophenyl)-2-ethoxy-2-oxoethyl 1-naphthoate 

Colorless oil, (76 mg, 83% yield). 

TLC: Rf = 0.2 (Petroleum ether/EtOAc = 15/1). 

1H NMR (400 MHz, CDCl3) δ 8.97 (d, J = 8.4 Hz, 1H), 8.31 (d, J = 7.2 Hz, 1H), 8.02 (d, J = 8.0 Hz, 

1H), 7.86 (d, J = 8.0 Hz, 1H), 7.65 – 7.57 (m, 2H), 7.54 – 7.43 (m, 3H), 7.37 – 7.29 (m, 2H), 6.81 (s, 1H), 

4.36 – 4.19 (m, 2H), 1.27 (t, J = 7.2 Hz, 3H). 

13C NMR (101 MHz, CDCl3) δ 168.63, 166.58, 134.41, 134.00, 133.86, 132.49, 131.53, 130.94, 130.63, 

130.17, 129.77, 128.64, 128.06, 127.38, 126.42, 126.12, 125.83, 124.61, 71.82, 62.15, 14.17. 

HRMS (EI) Calcd for C21H17ClO4 (M)+: 368.0815; Found: 368.0811. 

S22



 

1-(2-chlorophenyl)-2-ethoxy-2-oxoethyl 1-tosylpiperidine-4-carboxylate 

Colorless oil, (63 mg, 53% yield). 

TLC: Rf = 0.1 (Petroleum ether/EtOAc = 5/1). 

1H NMR (400 MHz, CDCl3) δ 7.63 (d, J = 8.0 Hz, 2H), 7.43 – 7.23 (m, 6H), 6.39 (s, 1H), 4.26 – 4.07 

(m, 2H), 3.69 – 3.48 (m, 2H), 2.61 – 2.38 (m, 6H), 2.11 – 1.84 (m, 4H), 1.20 (t, J = 7.2 Hz, 3H). 

13C NMR (101 MHz, CDCl3) δ 173.05, 168.19, 143.68, 134.31, 133.18, 132.02, 130.69, 130.13, 129.77, 

129.48, 127.77, 127.31, 71.30, 62.08, 45.30, 45.24, 39.72, 27.46, 27.29, 21.63, 14.07. 

HRMS (EI) Calcd for C23H26ClNO6S (M)+: 479.1169; Found: 479.1165. 

 

2-ethoxy-2-oxo-1-(m-tolyl)ethyl thiophene-2-carboxylate 

Colorless oil, (62 mg, 82% yield). 

TLC: Rf = 0.2 (Petroleum ether/EtOAc = 20/1). 

1H NMR (600 MHz, CDCl3) δ 7.90 (dd, J1 = 4.2 Hz, J2 = 1.2 Hz, 1H), 7.58 (dd, J1 = 4.8 Hz, J2 = 1.2 Hz, 

1H), 7.38 – 7.34 (m, 2H), 7.32 – 7.28 (m, 1H), 7.20 (d, J = 7.8 Hz, 1H), 7.10 (dd, J1 = 4.8 Hz, J2 = 4.2 Hz, 

1H), 6.07 (s, 1H), 4.29 – 4.22 (m, 1H), 4.21 – 4.13 (m, 1H), 2.38 (s, 3H), 1.23 (t, J = 7.2 Hz, 3H). 

13C NMR (151 MHz, CDCl3) δ 168.80, 161.55, 138.67, 134.39, 133.82, 133.28, 132.78, 130.12, 128.78, 

128.35, 127.94, 124.81, 75.14, 61.84, 21.51, 14.10. 

HRMS (EI) Calcd for C16H16O4S (M)+: 304.0769; Found: 304.0765. 

S23



 

ethyl 2-(2-(thiophen-3-yl)acetoxy)-2-(m-tolyl)acetate 

Colorless oil, (56 mg, 71% yield). 

TLC: Rf = 0.2 (Petroleum ether/EtOAc = 20/1). 

1H NMR (600 MHz, CDCl3) δ 7.29 – 7.23 (m, 4H), 7.21 – 7.15 (m, 2H), 7.07 (d, J = 4.8 Hz, 1H), 5.89 

(s, 1H), 4.23 – 4.09 (m, 2H), 3.82 (d, J = 16.2 Hz, 1H), 3.77 (d, J = 16.2 Hz, 1H), 2.35 (s, 3H), 1.18 (t, J = 7.2 

Hz, 3H). 

13C NMR (151 MHz, CDCl3) δ 170.54, 168.82, 138.64, 133.70, 133.02, 130.08, 128.73, 128.63, 128.28, 

125.77, 124.78, 123.22, 75.03, 61.78, 35.50, 21.45, 14.05. 

HRMS (EI) Calcd for C17H18O4S (M)+: 318.0926; Found: 318.0921. 

 

2-ethoxy-1-(naphthalen-2-yl)-2-oxoethyl benzoate 

Colorless oil, (67 mg, 80% yield). 

TLC: Rf = 0.2 (Petroleum ether/EtOAc = 15/1). 

1H NMR (400 MHz, CDCl3) δ 8.16 (d, J = 7.6 Hz, 2H), 8.06 (s, 1H), 7.92 – 7.83 (m, 3H), 7.69 (dd, J1= 

8.8 Hz, J2 = 1.6 Hz, 1H), 7.60 – 7.42 (m, 5H), 6.31 (s, 1H), 4.30 – 4.12 (m, 2H), 1.22 (t, J = 7.2 Hz, 3H). 

13C NMR (101 MHz, CDCl3) δ 168.93, 166.04, 133.68, 133.59, 133.22, 131.53, 130.10, 129.42, 128.86, 

128.58, 128.37, 127.88, 127.55, 126.90, 126.67, 124.84, 75.31, 61.95, 14.15. 

HRMS (EI) Calcd for C21H18O4 (M)+: 334.1205; Found: 334.1200. 

S24



 

2-ethoxy-1-(furan-2-yl)-2-oxoethyl benzoate 

Colorless oil, (50 mg, 69% yield). 

TLC: Rf = 0.15 (Petroleum ether/EtOAc = 15/1). 

1H NMR (600 MHz, CDCl3) δ 8.13 – 8.10 (m, 2H), 7.61 – 7.55 (m, 1H), 7.48 – 7.44 (m, 2H), 7.38 (dd, 

J1 = 4.8 Hz, J2 = 1.2 Hz, 1H), 7.26 (d, J = 3.6 Hz, 1H), 7.04 (dd, J1 = 4.8 Hz, J2 = 3.6 Hz, 1H), 6.42 (s, 1H), 

4.31 – 4.20 (m, 2H), 1.27 (t, J = 7.2 Hz, 3H). 

13C NMR (151 MHz, CDCl3) δ 168.05, 165.76, 135.82, 133.67, 130.15, 129.13, 128.58, 127.81, 127.21, 

127.11, 70.91, 62.20, 14.12. 

HRMS (EI) Calcd for C15H14O4S (M)+: 290.0613; Found: 290.0611. 

 

2-methoxy-2-oxo-1-phenylethyl benzoate 

Colorless oil, (53 mg, 79% yield). 

TLC: Rf = 0.2 (Petroleum ether/EtOAc = 20/1). 

1H NMR (400 MHz, CDCl3) δ 8.13 – 8.09 (m, 2H), 7.61 – 7.56 (m, 2H), 7.52 – 7.45 (m, 1H), 7.41 – 

7.31 (m, 5H), 6.18 (s, 1H), 3.65 (s, 3H). 

13C NMR (101 MHz, CDCl3) δ 169.10, 165.63, 133.85, 133.35, 129.76, 129.17, 129.07, 128.74, 128.33, 

127.51, 74.75, 52.39. 

HRMS (EI) Calcd for C16H14O4 (M)+: 270.0892; Found: 270.0897. 

S25



 

1-oxo-4-phenyl-1-(m-tolyloxy)butan-2-yl benzoate 

Colorless oil, (42 mg, 45% yield). 

TLC: Rf = 0.3 (Petroleum ether/EtOAc = 10/1). 

1H NMR (600 MHz, CDCl3) δ 8.16 – 8.05 (m, 2H), 7.61 – 7.55 (m, 1H), 7.51 – 7.44 (m, 2H), 7.34 – 

7.30 (m, 2H), 7.28 – 7.21 (m, 4H), 7.03 (d, J = 7.8 Hz, 1H), 6.93 – 6.86 (m, 2H), 5.41 (dd, J1 = 7.8 Hz, J2 = 

4.8 Hz, 1H), 2.99 – 2.91 (m, 2H), 2.52 – 2.44 (m, 2H), 2.34 (s, 3H). 

13C NMR (151 MHz, CDCl3) δ 169.01, 166.22, 150.34, 140.42, 139.87, 133.61, 130.05, 129.39, 129.31, 

128.80, 128.64, 128.62, 127.08, 126.52, 122.02, 118.37, 72.37, 33.00, 31.66, 21.39. 

HRMS (EI) Calcd for C24H22O4 (M)+: 374.1518; Found: 374.1517. 

 

2-(naphthalen-2-yloxy)-2-oxoethyl 4-nitrobenzoate 

Yellowish solid, 144 − 146℃. (43 mg, 49% yield). 

TLC: Rf = 0.2 (Petroleum ether/EtOAc = 10/1). 

1H NMR (600 MHz, CDCl3) δ 8.35 – 8.29 (m, 4H), 7.87 (d, J = 9.0 Hz, 1H), 7.85 (d, J = 7.8 Hz, 1H), 

7.81 (d, J = 7.8 Hz, 1H), 7.63 (d, J = 1.8 Hz, 1H), 7.52 – 7.47 (m, 2H), 7.27 (dd, J = 8.9, 2.3 Hz, 1H), 5.20 (s, 

2H). 

13C NMR (151 MHz, CDCl3) δ 166.15, 164.34, 151.05, 147.72, 134.49, 133.77, 131.79, 131.29, 129.83, 

127.95, 127.84, 126.96, 126.20, 123.83, 120.57, 118.54, 61.85. 

HRMS (EI) Calcd for C19H13NO6 (M)+: 351.0743; Found: 351.0747. 

S26



 

2-ethoxy-2-oxo-1-phenylethyl (2S)-2-(6-methoxynaphthalen-2-yl)propanoate  

Colorless oil, (83 mg, 85% yield). 

TLC: Rf = 0.2 (Petroleum ether/EtOAc = 5/1). 

1H NMR (600 MHz, CDCl3) δ 7.74 – 7.65 (m, 3H), 7.50 – 7.28 (m, 6H), 7.15 – 7.08 (m, 2H), 5.91 (s, 

0.53H), 5.89 (s, 0.47H), 4.22 – 3.98 (m, 3H), 3.90 (s, 1.59H), 3.89 (s, 1.41H), 1.66 (d, J = 7.2 Hz, 1.41H), 

1.64 (d, J = 7.2 Hz, 1.59H), 1.18 (t, J = 7.2 Hz, 1.41H), 1.06 (t, J = 7.2 Hz, 1.59H). 

13C NMR (151 MHz, CDCl3) δ 174.16, 174.03, 168.89, 168.65, 157.76, 157.76, 135.15, 135.08, 134.06, 

133.93, 133.88, 133.86, 129.45, 129.42, 129.18, 129.11, 129.05, 129.00, 128.80, 128.74, 127.58, 127.49, 

127.24, 127.16, 126.61, 126.49, 126.35, 126.26, 119.04, 119.01, 105.72, 105.68, 74.98, 74.88, 61.79, 61.67, 

55.40, 55.39, 45.32, 45.26, 18.82, 18.55, 14.08, 13.94. 

HRMS (EI) Calcd for C24H24O5 (M)+: 392.1624; Found: 392.1629. 

 

(E)-1-(2-oxooxazolidin-3-yl)-2-phenylvinyl benzoate 

Colorless oil, (71 mg, 92% yield). 

TLC: Rf = 0.2 (Petroleum ether/EtOAc = 5/1). 

1H NMR (600 MHz, CDCl3) δ 8.15 (d, J = 7.2 Hz, 2H), 7.66 – 7.60 (m, 1H), 7.53 – 7.46 (m, 2H), 7.41 

– 7.35 (m, 4H), 7.34 – 7.27 (m, 1H), 6.39 (s, 1H), 4.47 – 4.26 (m, 2H), 3.91 – 3.65 (m, 2H). 

13C NMR (151 MHz, CDCl3) δ 165.30, 155.66, 137.68, 134.13, 132.13, 130.44, 128.88, 128.75, 128.47, 

128.27, 128.22, 116.59, 63.25, 44.61. 

HRMS (EI) Calcd for C18H15NO4 (M)+: 309.1001; Found: 309.1005. 
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2-oxo-2-(2-oxooxazolidin-3-yl)-1-phenylethyl benzoate 

Colorless oil, (21 mg, 32% yield, 0.2 mmol scale). 

TLC: Rf = 0.15 (Petroleum ether/EtOAc = 5/1). 

1H NMR (600 MHz, CDCl3) δ 8.07 (d, J = 7.2 Hz, 2H), 7.71 – 7.65 (m, 2H), 7.59 – 7.54 (m, 1H), 7.47 

– 7.40 (m, 5H), 7.30 (s, 1H), 4.49 – 4.42 (m, 1H), 4.38 – 4.32 (m, 1H), 4.17 – 4.10 (m, 1H), 3.95 – 3.88 (m, 

1H). 

13C NMR (151 MHz, CDCl3) δ 168.94, 166.41, 153.06, 133.58, 133.02, 130.04, 129.69, 129.24, 129.17, 

128.90, 128.52, 73.97, 62.67, 42.60. 

HRMS (EI) Calcd for C18H15NO5 (M)+: 325.0950; Found: 325.0953. 

 

(E)-1-((N,4-dimethylphenyl)sulfonamido)-2-phenylvinyl benzoate 

White solid, 63 − 65℃. (92 mg, 90% yield). 

TLC: Rf = 0.3 (Petroleum ether/EtOAc = 5/1). 

1H NMR (600 MHz, CDCl3) δ 7.83 – 7.78 (m, 2H), 7.68 (d, J = 8.4 Hz, 2H), 7.62 – 7.57 (m, 3H), 7.42 

– 7.35 (m, 4H), 7.32 – 7.28 (m, 1H), 7.01 (d, J = 7.8 Hz, 2H), 6.34 (s, 1H), 3.13 (s, 3H), 2.23 (s, 3H). 

13C NMR (151 MHz, CDCl3) δ 164.70, 143.79, 140.01, 136.13, 133.82, 131.99, 130.16, 129.54, 

128.74, 128.72, 128.50, 128.44, 127.68, 119.46, 36.73, 21.46. 

HRMS (EI) Calcd for C23H21NO4S (M)+: 407.1191; Found: 407.1188. 

 

(Z)-1-ethoxy-2-phenylvinyl benzoate 
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Colorless crystal, 98 − 99℃. (64 mg, 95% yield). 

TLC: Rf = 0.4 (Petroleum ether/EtOAc = 30/1). 

1H NMR (400 MHz, CDCl3) δ 8.15 (d, J = 8.0 Hz, 2H), 7.68 – 7.58 (m, 1H), 7.54 – 7.44 (m, 2H), 7.34 

– 7.26 (m, 2H), 7.23 – 7.14 (m, 2H), 7.12 – 7.03 (m, 1H), 5.39 (s, 1H), 4.08 (q, J = 7.2 Hz, 2H), 1.40 (t, J = 

7.2 Hz, 3H). 

13C NMR (101 MHz, CDCl3) δ 163.48, 152.77, 134.29, 134.07, 130.49, 128.80, 128.53, 127.46, 125.80, 

91.54, 65.56, 14.50. 

HRMS (EI) Calcd for C17H16O3 (M)+: 268.1099; Found: 268.1094. 

 

2-ethoxy-2-oxo-1-phenylethyl 18O-benzoate 

Colorless oil, (59 mg, 82% yield). 

TLC: Rf = 0.2 (Petroleum ether/EtOAc = 20/1). 

1H NMR (400 MHz, CDCl3) δ 8.13 (d, J = 7.6 Hz, 2H), 7.64 – 7.53 (m, 3H), 7.48 – 7.37 (m, 5H), 6.14 

(s, 1H), 4.33 – 4.07 (m, 2H), 1.22 (t, J = 7.2 Hz, 3H). 

13C NMR (101 MHz, CDCl3) δ 168.90, 168.87, 166.00, 165.97, 134.20, 133.56, 130.07, 129.40, 129.32, 

128.93, 128.55, 127.72, 75.11, 61.86, 14.12. 

HRMS (EI) Calcd for C17H16O3
18O (M)+: 286.1091; Found: 286.1093. 
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