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1. General Information 

 All reactions were carried out under an inert atmosphere with oven-dried glass wares. All solvents and reagents were obtained from commercial sources 

and were purified following the standard procedure before use. The developed chromatogram was analyzed by UV lamp (254 nm) or p-anisaldehyde 

solution. Products were purified by silica gel (mesh size 230–400) column chromatography. The 1H NMR and 13C NMR spectra were recorded in CDCl3 

and DMSO as per requirement. Chemical shifts of 1H and 13C NMR spectra are expressed in parts per million (ppm). All coupling constants are absolute 

values and are expressed in hertz. The description of the signals includes the following: s = singlet, d = doublet, dd = doublet of doublet, t = triplet, dt = 

doublet of triplet, q = quartet, dq = doublet of quartet, br = broad, and m = multiplet. 

2. General procedure for the synthesis symmetrical urea1,2 

 (i) To a mixed solution of 2-hydroxyisoindoline-1,3-dione (10 mmol) in DMSO (15 mL) and anhydrous potassium carbonate (8 mmol) benzyl bromide 

(20 mmol) was added and the resulting mixture was stirred for 24 h at room temperature. After that, 30 mL of cool water was added and the resulting 

mixture was allowed to stand for 30 minutes. The obtained precipitate was filtered and washed with water (3×5 mL). Then the precipitate was 

recrystallized from ethanol and gives the product N-benzyloxyphthalimide as white needle like crystals.  
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 (ii) A mixture of N-Benzyloxyphthalimide (4 mmol), acetic acid (4 mL) and hydrochloric acid (aq. 37 %) (1.5 mL) was refluxed for 1.5 hours. The 

reaction mixture was cooled to room temperature and concentrated. Then cold water (10 mL) was added to the solid residue and the suspension was 

adjusted to alkaline by addition of 10% sodium hydroxide solution. The obtained solution was subsequently extracted with CH2Cl2 (3×15 mL) and the 

combined organic phases were dried over anhydrous Na2SO4 and concentrated to a final volume of 10 ml.  

(iii) To the final concentrate obtained above 6M HCl (5 mL) was added to it under stirring at 0-5°C. After further stirring for another 1 hour at room 

temperature, the solid was filtered, washed with CH2Cl2 (10 mL) and dried extensively in vacuo at 45°C. The product was obtained as a white solid.  

(iv)To a solution of O-Benzylhydroxylamine hydrochloride (125.30 mmol) in dichloromethane (313 ml) was added triethylamine (125.305 mmol) at 0 °C 

and stirred for 10 minutes before the addition of 1,1′-Carbonyldiimidazole (62.651 mmol) over a period of 15 minutes in 3 portions. The reaction mixture 

was stirred at room temperature for 24 hours. The reaction was quenched with water (100 ml) and extracted with dichloromethane (3 x 400 ml). The 

combined organic phase was dried over anhydrous Na2SO4 and concentrated under reduced pressure. The crude product was purified via column 

chromatography (4:1 to 3:2, hexanes: ethyl acetate) to provide the white solid product. (1a was prepared by using this method) 

(v)  To a stirring solution of amine in DCM was added base and stirred for 5-10 minutes at 0 0C. Triphosgene was added dropwise this this temperature 

and then allowed to stirred at rt until the completion of reaction as monitored by TLC. After completion the reaction was quenched by adding aq. NH4Cl 

solution and then washed with water. The DCM layer was extracted and concentrated to dryness under reduced pressure. The residue was purified by 

means of silica gel column chromatography. (1b-1f were prepared by using this method) 

1,3-bis(benzyloxy)urea: 
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1H NMR (400 MHz, CDCl3): δ 7.59 (brs, 2H), 7.41–7.27 (m, 10H), 4.78 (s, 4H) 

 

1H-NMR (400 MHz, CDCl3): δ 7.26 (s, 2H), 7.00 (d, J = 7.6 Hz, 4H), 6.63 (d, J = 8.4 Hz, 4H), 4.47 (s, 4H), 3.57 (s, 6H) 

 

1H-NMR (400 MHz, CDCl3): δ 7.48 (s, 2H), 7.22-7.14 (m, 8H), 4.74 (s, 4H), 2.37 (s, 6H) 

 

1H-NMR (400 MHz, CDCl3): δ 7.56 (s, 2H), 7.35 (d, J = 8.4 Hz, 4H), 7.26 (d, J = 8.3 Hz, 4H), 4.75 (s, 4H) 
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1H-NMR (400 MHz, CDCl3): δ 8.23 (d, J = 8.5 Hz, 4H), 7.66 (s, 2H), 7.26 (d, J = 8.5 Hz, 4H), 4.93 (s, 4H) 

 

1H-NMR (400 MHz, CDCl3): δ 7.81 (s, 2H), 3.75 (s, 6H) 

Procedure for preparation of 1, 3-dibenzylurea: To a solution of amine (1.0 equiv.) in CH2Cl2 was added successively DABCO (0.1 equiv.) and a solution 

of (Boc)2O (0.5 equiv.). After the completion of the reaction as detected by TLC, the reaction mixture was cooled to 0 °C, n-hexane was then added, the 

resulting solid was collected and further washed with cold water and diethyl ether to afford the corresponding product. 

 

1H NMR (400 MHz, DMSO-d6) δ 7.33-7.20 (m, 10H), 6.43 (t, J = 5.8 Hz, 2H), 4.23 (d, J = 6.4 Hz, 4H) 

H2N NH2

O

(1h)
 

Commercially procured 
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3. General procedure for the synthesis of substituted VECs 23 

 

a) To a solution of hydroxyl methyl ketone (1 equiv.) in THF (20 mL) was added vinylmagnesium bromide (1.0 M in THF, 2.5 equiv.) at 0 °C. The 

reaction was stirred under N2 atmosphere at room temperature for 2 h. The reaction mixture was then quenched with saturated aqueous NH4Cl, and 

extracted with EtOAc. The combined organic layers were dried over anhydrous Na2SO4, filtered and concentrated. The residue was purified by flash 

chromatography on silica to afford corresponding diols. 

b) To a solution of diol (1 equiv.) and pyridine (4 equiv.) in CH2Cl2 (20 mL) was added triphosgene (0.5 equiv., 1.0 M in CH2Cl2) at 0 °C. The reaction 

was stirred under N2 atmosphere at room temperature for 2 h. The reaction mixture was then quenched with saturated aqueous NH4Cl, and extracted with 

CH2Cl2. The combined organic layers were dried over anhydrous Na2SO4, filtered and concentrated. The residue was purified by flash chromatography 

on silica to afford corresponding VECs. 

 

1H-NMR (400 MHz, CDCl3): δ 7.29 (d, J = 8.7 Hz, 2H), 6.94 (d, J = 8.6 Hz, 2H), 6.14 (dd, J = 17.5, 10.5 Hz, 1H), 5.43 (d, J = 3.5 Hz, 1H), 5.39 (d, J 

= 9.1 Hz, 1H), 4.61 (d, J = 8.6 Hz, 1H), 4.56 (d, J = 8.5 Hz, 1H),    3.82 (s, 3H) 
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1H-NMR (400 MHz, CDCl3): δ 7.46-7.34 (m, 5H), 6.16 (dd, J = 17.8, 10.6 Hz, 1H), 5.44 (s, 1H), 5.40 (d, J = 6.3 Hz, 1H), 4.66 (d, J = 8.2 Hz, 1H), 

4.58 (d, J = 8.3 Hz, 1H) 

 

1H-NMR (400 MHz, CDCl3): δ 7.24-7.21 (m, 4H), 6.14 (dd, J = 17.2, 10.4 Hz, 1H), 5.42 (d, J = 2.1 Hz, 1H), 5.39 (d, J = 4.2 Hz, 1H), 4.62 (d, J = 8.5 

Hz, 1H), 4.56 (d, J = 8.4 Hz, 1H), 2.36 (s, 3H) 
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1H-NMR (400 MHz, CDCl3): δ 7.38-7.32 (m, 2H), 7.12 (t, J = 8.8 Hz, 2H), 6.14 (dd, J = 17.5, 10.7 Hz, 1H), 5.45 (d, J = 10.6 Hz, 1H), 5.40 (d, J = 

17.2 Hz, 1H), 4.65 (d, J = 8.5 Hz, 1H), 4.55 (d, J = 8.6 Hz, 1H) 

 

1H-NMR (400 MHz, CDCl3): δ 7.41 (d, J = 8.7 Hz, 2H), 7.30 (d, J = 8.7 Hz, 2H), 6.13 (dd, J = 17.8, 10.8 Hz, 1H), 5.45 (d, J = 10.8 Hz, 1H), 5.41 (d, J 

= 17.1 Hz, 1H), 4.65 (d, J = 8.3 Hz, 1H), 4.53 (d, J = 8.6 Hz, 1H) 

 

1H-NMR (400 MHz, CDCl3): δ 7.56 (d, J = 8.5 Hz, 2H), 7.24 (d, J = 8.6 Hz, 2H), 6.12 (dd, J = 18.0, 10.4 Hz, 1H), 5.44 (d, J = 10.6 Hz, 1H), 5.40 (d, J 

= 17.1 Hz, 1H), 4.64 (d, J = 8.4 Hz, 1H), 4.53 (d, J = 8.7 Hz, 1H) 
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1H-NMR (400 MHz, CDCl3): δ 7.71 (d, J = 8.4 Hz, 2H), 7.50 (d, J = 8.0 Hz, 2H), 6.15 (dd, J = 17.7, 10.5 Hz, 1H), 5.48 (d, J = 10.4 Hz, 1H), 5.43 (d, J 

= 17.3 Hz, 1H), 4.71 (d, J = 8.8 Hz, 1H), 4.56 (d, J = 8.5 Hz, 1H) 

 

1H-NMR (400 MHz, CDCl3): δ 6.85-6.81 (m, 3H), 6.11 (dd, J = 16.4, 10.7 Hz, 1H), 6.00 (s, 2H), 5.44 (d, J = 3.1 Hz, 1H), 5.40 (d, J = 3.4 Hz, 1H), 

4.60 (d, J = 8.5 Hz, 1H), 4.53 (d, J = 8.5 Hz, 1H) 
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1H-NMR (400 MHz, CDCl3): δ 6.90-6.84 (m, 3H), 6.14 (dd, J = 17.0, 10.7 Hz, 1H), 5.44 (s, 1H), 5.41 (d, J = 5.5 Hz, 1H), 4.62 (d, J = 8.4 Hz, 1H), 

4.58 (d, J = 8.4 Hz, 1H), 3.89 (s, 6H) 

 

1H-NMR (400 MHz, CDCl3): δ 7.68 (d, J = 7.8 Hz, 1H), 7.59 (d, J =8.3 Hz, 1H), 7.39 (t, J = 7.6 Hz, 1H), 7.26 (m, 1H), 6.34 (dd, J = 17.0, 10.9 Hz, 

1H), 5.39 (d, J = 2.6 Hz, 1H), 5.36 (d, J = 3.9 Hz, 1H), 4.96 (d, J = 9.2 Hz, 1H), 4.71 (d, J = 8.8 Hz, 1H) 

 

 

 

 

Commercially procured 
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4. General procedure for the synthesis of carbamates4 

 

Amine hydrochloride was suspended in dry dichloromethane (DCM) (20 mL) and pyridine (10 mmol). 4-Nitrophenylchloroformate (10 mmol) dissolved 

in DCM (10 mL) was added dropwise while stirring at room temperature for 45 min. After the addition was completed, the reaction mixture was refluxed 

for 6 h and then cooled to rt, diluted with DCM (20 mL), washed sequentially with 1N HCl, H2O, 1M sodium bicarbonate solution, water and brine. The 

DCM layer was dried over sodium sulfate and evaporated under vacuum. The crude product was purified by flash chromatography using a mixture of 

ethyl acetate/hexane. 

 

1H-NMR (400 MHz, CDCl3): δ 7.2-7.32 (m, 5H), 7.22 (brs, 1H), 4.87 (s, 2H), 4.24 (q, J = 7.1 Hz, 2H), 1.28 (t, J = 7.1 Hz, 3H) 
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1H-NMR (400 MHz, CDCl3): δ 8.26 (d, J = 9.3 Hz, 4H), 7.66 (brs, 2H), 7.46-7.36 (m, 5H), 7.32 (d, J = 9.1 Hz, 4H), 4.98 (s, 2H) 

 

1H-NMR (400 MHz, CDCl3): δ 8.30-8.25 (m, 4H), 7.78 (brs, 2H), 7.62 (d, J = 8.5 Hz, 2H), 7.34 (d, J = 9.2 Hz, 2H), 5.09 (s, 2H) 

 

5. Representative procedure and Substrate scope for the synthesis of substituted Allyl-ureas/carbamates 

 

A round-bottom flask equipped with a magnetic stir bar was charged with urea/carbamate 1, VEC 2, catalyst and ligand. Toluene was added as a solvent 

to the reaction mixture and stirred at specified temperature until completion of the reaction (as monitored by TLC) and further purified by silica gel 

column chromatography with ethyl acetate/hexane as eluent. 
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Detailed procedure for the synthesis of 3a 

 

 A round-bottom flask equipped with a magnetic stir bar was charged with 1a (0.100 g, 0.367 mmol), 2a (0.080 g, 0.367 mmol) catalyst (0.05 equiv.) 

and ligand (0.1 equiv.) under nitrogen atmosphere. Toluene (2 ml) was added as a solvent to the reaction mixture and stirred at 40-45 0C until 

completion of the reaction (as monitored by TLC) and further purified by silica gel column chromatography taking ethyl acetate/hexane (2:8 v/v) as 

eluent to afford 3a (0.141 g, 86% yield). 

6. Representative procedure for the synthesis of substituted vinyl imidazolidinones 

 

Procedure: To a round-bottom flask wrapped with aluminium foil and equipped with a magnetic stir bar was charged allyl urea 3 (1 equiv.), ether as 

solvent and stirred at 0 0C for 5-10 minutes. PBr3 (1.1 equiv.) was added slowly and stirred at the same temperature until the completion of reaction (as 
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monitored by TLC). DBU (3 equiv.) was added and stirred at room temperature in open air until completion of the reaction (as monitored by TLC). The 

reaction mixture was washed with aqueous sodium thiosulphate solution and extracted with ether (3 times). The combined organic layers were 

evaporated on a rotary evaporator and further purified by silica gel column chromatography with ethyl acetate/hexane as eluent. 

Detailed procedure for the synthesis of 6a 

 

Procedure: To a round-bottom flask wrapped with aluminium foil and equipped with a magnetic stir bar was charged allyl urea 3a (1 equiv.), ether as 

solvent and stirred at 0 0C for 5-10 minutes. PBr3 (1.1 equiv.) was added slowly and stirred at the same temperature until the completion of reaction (as 

monitored by TLC). DBU (3 equiv.) was added and stirred at room temperature in open air until completion of the reaction (as monitored by TLC). The 

reaction mixture was washed with aqueous sodium thiosulphate solution and extracted with ether (3 times). The combined organic layers were 

evaporated on a rotary evaporator and further purified by silica gel column chromatography with ethyl acetate/hexane as eluent to afford pure  6a (0.057 

g, 80% yield). 
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7. Representative procedure for the sequential one pot synthesis of 6a 

 

A round-bottom flask equipped with a magnetic stir bar was charged with 1a (0.100 g, 0.367 mmol), 2a (0.080 g, 0.367 mmol), Pd catalyst (0.05 equiv.) 

and ligand (0.1 equiv.). Toluene (2 ml) was added as a solvent to the reaction mixture and stirred at specified temperature until completion of the 

reaction (as monitored by TLC). PBr3 (1.1 equiv.) was added slowly and stirred at 0 0C until the completion of reaction (as monitored by TLC). DBU (3 

equiv.) was added and allowed to stir until completion of the reaction (as monitored by TLC).  The reaction mixture was further purified by silica gel 

column chromatography taking ethyl acetate/hexane (2:8 v/v) as eluent to afford 6a (53% yield). 

8. Representative procedure for the synthesis of substituted Oxazepinones 
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Procedure: To a round-bottom flask equipped with a magnetic stir bar was charged 4 (1 equiv.) and DBU (1.5 equiv.). DCM was added as a solvent 

and stirred at room temperature in open air until completion of the reaction (as monitored by TLC). The solvent was evaporated on a rotary evaporator 

and further purified by silica gel column chromatography with ethyl acetate/hexane as eluent. 

Detailed procedure for the synthesis of 7a 

 

Procedure: To a round-bottom flask equipped with a magnetic stir bar was charged 4a (0.070 g, 0.146 mmol) and DBU (1.5 equiv.). DCM (2 ml) was 

added as a solvent and stirred at room temperature in open air until completion of the reaction (as monitored by TLC). The so lvent was evaporated on a 

rotary evaporator and further purified by silica gel column chromatography taking ethyl acetate/hexane as eluent to afford 7a (0.070 g, 67% yield). 

9. Representative procedure for the sequential one pot synthesis of 7d 
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A round-bottom flask equipped with a magnetic stir bar was charged with 1a (1 equiv.), 4b (1 equiv.), Pd catalyst (0.05 equiv.) and ligand (0.1 equiv.). 

Toluene (2 ml) was added as a solvent to the reaction mixture and stirred at specified temperature until completion of the reaction (as monitored by 

TLC). DBU (1.5 equiv.) were added and allowed to stir until completion of the reaction (as monitored by TLC).  The reaction mixture was further 

purified by silica gel column chromatography taking ethyl acetate/hexane (2:8 v/v) as eluent to afford 7d (42% yield). 

(Z)-1,3-bis(benzyloxy)-1-(4-hydroxy-3-(4-methoxyphenyl)but-2-en-1-yl)urea: 

 

Reaction time: 2 h 

1a (0.100 g, 0.367 mmol), 2a (0.080 g, 0.367 mmol), 3a (0.141 g, 0.315 mmol) 

Yield: 86 % 
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Nature: Yellow viscous liquid 

Rf = 0.55 (ethyl acetate/hexane 35:65) 

1H-NMR (400 MHz, CDCl3): δ 8.07 (s, 1H), 7.44 (d, J = 8.7 Hz, 2H), 7.37-7.30 (m, 8H), 7.20 (d, J = 7.6 Hz, 2H), 6.86 (d, J = 8.7 Hz, 2H), 

5.87 (t, J = 7.7 Hz, 1H), 4.81 (s, 2H), 4.72 (s, 2H), 4.48 (d, J = 5.6 Hz, 2H), 4.27 (d, J = 7.7 Hz, 2H), 3.80 (s, 3H), 3.07 (brt, J = 6.0 Hz, 1H) 

13C-NMR (100 MHz, CDCl3): δ 160.5, 159.3, 143.6, 135.4, 134.3, 133.3, 129.6, 129.3, 128.9, 128.7, 128.6, 127.5, 121.3, 113.8, 78.4, 77.5, 

59.8, 55.4, 47.7 

HRMS (ESI, Q-TOF) m/z: [M + H]+ Calculated for C26H29N2O5 449.2076, found 449.2068 

1,3-bis(benzyloxy)-4-(1-(4-methoxyphenyl)vinyl)imidazolidin-2-one: 

 

 

 

 

 

Reaction time: 5 min. 

3a (0.075 g, 0.167 mmol), 6a (0.057 g, 0.0.133 mmol) 

Yield: 80 % 

Nature: Yellow viscous liquid 
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Rf = 0.55 (ethyl acetate/hexane 20:80) 

1H-NMR (400 MHz, CDCl3): δ 7.40-7.26 (m, 12H), 6.84 (d, J = 8.8 Hz, 2H), 5.45 (s, 1H), 5.40 (s, 1H), 5.19 (d, J = 9.9 Hz, 1H), 5.01 (d, J = 

11.4 Hz, 1H), 4.95-4.90 (m, 2H), 4.21 (dd, J = 9.3, 6.9 Hz, 1H), 3.81 (s, 3H), 3.28 (t, J = 7.7 Hz, 1H), 3.02 (dd, J = 10.3, 7.8 Hz, 1H) 

13C-NMR (100 MHz, CDCl3): δ 162.0, 159.6, 143.2, 135.9, 135.5, 131.2, 129.4, 129.3, 128.6, 128.5, 128.4, 128.1, 117.0, 113.9, 78.8, 78.1, 

60.1, 55.4, 50.6 

HRMS (ESI, Q-TOF) m/z: [M + H]+ Calculated for C26H27N2O4 431.1971, found 431.1967 

1,3-bis(benzyloxy)-1,3-bis((Z)-4-hydroxy-3-(4-methoxyphenyl)but-2-en-1-yl)urea: 

 

Reaction time: 24 h (for more details see manuscript, Table 1, entry 8) 

1a (0.100 g, 0.367 mmol), 2a (0.080 g, 0.367 mmol), 3ab (0.068 g, 0.110 mmol) 

Yield: 30 % 

Nature: White viscous liquid 

Rf = 0.55 (ethyl acetate/hexane 40:60) 
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1H-NMR (400 MHz, CDCl3): δ 7.36-7.24 (m, 14H), 6.80 (d, J = 8.6 Hz, 4H), 5.85 (t, J = 7.6 Hz, 2H), 4.79 (s, 4H), 4.40 (s, 4H), 4.24 (d, J = 7.5 

Hz, 4H), 3.78 (s, 6H) 

D-Mass (ESI, Q-TOF) m/z: [M + H]+ Calculated for C37H41N2O7 625.29, found 625.30 

 

(Z)-1,3-bis(benzyloxy)-1-(4-hydroxy-3-phenylbut-2-en-1-yl)urea: 

 

 

 

 

Reaction time: 3.5 h 

1a (0.075 g, 0.179 mmol), 2b (0.070 g, 0.367 mmol), 3b (0.121 g, 0.289 mmol) 

Yield: 79 % 

Nature: White viscous liquid 

Rf = 0.55 (ethyl acetate/hexane 30:70) 

1H-NMR (400 MHz, CDCl3): δ 8.07 (s, 1H), 7.49 (d, J = 8.3 Hz, 2H), 7.37-7.27 (m, 11H), 7.21 (d, J = 7.6 Hz, 2H), 5.94 (t, J = 7.7 Hz, 1H),  

4.81 (s, 2H), 4.72 (s, 2H), 4.50 (brs, 2H), 4.29 (d, J = 7.6 Hz, 2H), 3.12 (brs, 1H) 
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13C-NMR (100 MHz, CDCl3): δ 160.5, 144.2, 140.9, 135.4, 134.3, 129.6, 129.3, 128.9, 128.7, 128.6, 128.5, 127.7, 126.4, 123.0, 78.4, 77.6, 

59.8, 47.6 

HRMS (ESI, Q-TOF) m/z: [M + H]+ Calculated for C25H27N2O4 419.1971, found 419.1949 

1,3-bis(benzyloxy)-4-(1-phenylvinyl)imidazolidin-2-one: 

 

Reaction time: 5 min. 

3b (0.100 g, 0.239 mmol), 6b (0.075 g, 0.188 mmol) 

Yield: 79 % 

Nature: White viscous liquid 

Rf = 0.55 (ethyl acetate/hexane 20:80) 

1H-NMR (400 MHz, CDCl3): δ 7.40-7.28 (m, 15H), 5.51 (s, 1H), 5.48 (s, 1H), 5.20 (d, J = 9.7 Hz, 1H), 5.01 (d, J = 11.4 Hz, 1H), 4.96-4.90 (m, 

2H), 4.23 (dd, J = 9.6, 7.2 Hz, 1H), 3.29 (t, J = 7.4 Hz, 1H), 3.02 (dd, J = 9.7, 7.7 Hz, 1H) 

13C-NMR (100 MHz, CDCl3): δ 162.0, 143.9, 138.9, 135.9, 135.5, 129.5, 129.3, 128.6, 128.6, 128.5, 128.4, 128.2, 127.0, 118.3, 99.9, 78.8, 

78.1, 60.0, 50.6 
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HRMS (ESI, Q-TOF) m/z: [M + H]+ Calculated for C25H25N2O3 401.1865, found 401.1862 

 

(Z)-1,3-bis(benzyloxy)-1-(4-hydroxy-3-(p-tolyl)but-2-en-1-yl)urea: 

 

Reaction time: 2.5 h 

1a (0.080 g, 0.293 mmol), 2c (0.060 g, 0.293 mmol), 3c (0.103 g, 0.240 mmol) 

Yield: 82 % 

Nature: White viscous liquid 

Rf = 0.55 (ethyl acetate/hexane 30:70) 

1H-NMR (400 MHz, CDCl3): δ 8.09 (s, 1H), 7.39 (d, J = 8.0 Hz, 2H), 7.36-7.28 (m, 8H), 7.20 (d, J = 7.8 Hz, 2H), 7.14 (d, J = 8.2 Hz, 2H), 

5.92 (t, J = 7.8 Hz, 1H),  4.81 (s, 2H), 4.72 (s, 2H), 4.49 (brs, 2H), 4.28 (d, J = 7.9 Hz, 2H), 3.09 (brs, 1H), 2.34 (s, 3H) 

13C-NMR (100 MHz, CDCl3): δ 160.5, 144.0, 137.9, 137.5, 135.4, 134.3, 129.6, 129.3, 129.3, 129.2, 128.9, 128.7, 128.6, 126.3, 122.2, 78.4, 

77.5, 59.8, 47.6, 21.1 
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HRMS (ESI, Q-TOF) m/z: [M + H]+ Calculated for C26H29N2O4 433.2127, found 433.2125 

1,3-bis(benzyloxy)-4-(1-(p-tolyl)vinyl)imidazolidin-2-one: 

 

Reaction time: 5 min. 

3c (0.100 g, 0.231 mmol), 6c (0.079 g, 0.192 mmol) 

Yield: 83 % 

Nature: White viscous liquid 

Rf = 0.55 (ethyl acetate/hexane 15:85) 

1H-NMR (400 MHz, CDCl3): δ 7.41-7.29 (m, 10H), 7.23 (d, J = 8.1 Hz, 2H), 7.13 (d, J = 8.0 Hz, 2H),  5.49 (s, 1H), 5.44 (s, 1H), 5.20 (d, J = 

9.8 Hz, 1H), 5.02 (d, J = 11.2 Hz, 1H), 4.93(d, J = 10.6 Hz, 2H), 4.23 (dd, J = 9.5, 6.9 Hz, 1H), 3.29 (t, J = 7.2 Hz, 1H), 3.02 (dd, J = 9.4, 7.7 

Hz, 1H), 2.35(s, 3H) 

13C-NMR (100 MHz, CDCl3): δ 162.0, 143.7, 138.1, 135.9, 135.9, 135.5, 129.4, 129.3, 129.2, 128.6, 128.6, 128.5, 128.4, 126.8, 117.6, 78.8, 

78.1, 60.0, 50.6, 21.2 
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HRMS (ESI, Q-TOF) m/z: [M + H]+ Calculated for C26H27N2O3 415.2022, found 415.2019 

 (Z)-1,3-bis(benzyloxy)-1-(3-(4-fluorophenyl)-4-hydroxybut-2-en-1-yl)urea: 

 

Reaction time: 4 h 

1a (0.100 g, 0.367 mmol), 2d (0.067 g, 0.367 mmol), 3d (0.120 g, 0.275 mmol) 

Yield: 75 % 

Nature: White viscous liquid 

Rf = 0.55 (ethyl acetate/hexane 35:65) 

1H-NMR (400 MHz, CDCl3): δ 8.08 (s, 1H), 7.49-7.44 (m, 2H), 7.38-7.30 (m, 2H), 7.21 (d, J = 7.7 Hz, 2H), 7.00 (t, J = 8.5 Hz, 2H), 5.87 (t, J 

= 7.8 Hz, 1H ), 4.81 (s, 2H), 4.72 (s, 2H), 4.46 (d, J = 6.3 Hz, 2H), 4.26 (d, J = 8.0 Hz, 2H), 3.19 (t, J = 6.6 Hz, 1H) 

13C-NMR (100 MHz, CDCl3): δ 163.7, 161.3, 160.5, 143.3, 137.0, 135.3, 134.3, 129.6, 129.3, 128.9, 128.7, 128.6, 128.1, 128.0, 122.8, 115.4, 

115.1, 78.4, 77.5, 59.8, 47.6 

HRMS (ESI, Q-TOF) m/z: [M + H]+ Calculated for C25H26FN2O4 437.1877, found 437.1875 
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1,3-bis(benzyloxy)-4-(1-(4-fluorophenyl)vinyl)imidazolidin-2-one: 

 

Reaction time: 5 min. 

3d (0.100 g, 0.229 mmol), 6d (0.077 g, 0.185 mmol) 

Yield: 81 % 

Nature: White viscous liquid 

Rf = 0.55 (ethyl acetate/hexane 20:80) 

1H-NMR (400 MHz, CDCl3): δ 7.38-7.23 (m, 12H), 6.98 (t, J = 8.4 Hz, 2H), 5.43 (s, 1H), 5.43 (s, 1H), 5.17 (d, J = 10.1 Hz, 1H), 4.98 (d, J = 

11.5 Hz, 1H), 4.94-4.88 (m, 2H), 4.16 (dd, J = 9.3, 7.3 Hz, 1H), 3.24 (t, J = 7.3 Hz, 1H), 2.97 (dd, J = 9.8, 7.7 Hz, 1H) 

13C-NMR (100 MHz, CDCl3): δ 163.9, 161.9, 161.4, 142.9, 135.8, 135.4, 134.8, 129.5, 129.3, 128.8, 128.7, 128.7, 128.7, 128.5, 128.4, 118.7, 

115.6, 115.4, 78.8, 78.2, 60.1, 50.3 

HRMS (ESI, Q-TOF) m/z: [M + H]+ Calculated for C25H24FN2O3 419.1771, found 419.1774 

(Z)-1,3-bis(benzyloxy)-1-(3-(4-chlorophenyl)-4-hydroxybut-2-en-1-yl)urea: 
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Reaction time: 3.5 h 

1a (0.100 g, 0.367 mmol), 2e (0.082 g, 0.367 mmol), 3e (0.121 g, 0.267 mmol) 

Yield: 73 % 

Nature: White viscous liquid 

Rf = 0.55 (ethyl acetate/hexane 30:70) 

1H-NMR (400 MHz, CDCl3): δ 8.08 (s, 1H), 7.43 (d, J = 8.6 Hz, 2H), 7.38-7.30 (m, 8H), 7.28 (d, J = 8.7 Hz, 2H), 7.21 (d, J = 7.7 Hz, 2H), 

5.90 (t, J = 7.8 Hz, 1H ), 4.81 (s, 2H), 4.72 (s, 2H), 4.45 (d, J = 5.8 Hz, 2H), 4.26 (d, J = 7.6 Hz, 2H), 3.23 (t, J = 6.3 Hz, 1H) 

13C-NMR (100 MHz, CDCl3): δ 160.4, 143.2, 139.4, 135.3, 134.2, 133.5, 129.6, 129.3, 129.3, 128.9, 128.7, 128.6, 128.5, 127.7, 123.3, 78.4, 

77.6, 59.6, 47.6 

HRMS (ESI, Q-TOF) m/z: [M + H]+ Calculated for C25H26ClN2O4 453.1581, found 453.1578 

1,3-bis(benzyloxy)-4-(1-(4-chlorophenyl)vinyl)imidazolidin-2-one: 
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Reaction time: 5 min. 

3e (0.080 g, 0.176 mmol), 6e (0.064 g, 0.146 mmol) 

Yield: 83 % 

Nature: White viscous liquid 

Rf = 0.55 (ethyl acetate/hexane 20:80) 

1H-NMR (400 MHz, CDCl3): δ 7.40-7.21 (m, 14H), 5.47 (s, 1H), 5.46 (s, 1H), 5.18 (d, J = 10.1 Hz, 1H), 5.00 (d, J = 11.4 Hz, 1H), 4.92 (d, J = 

11.1 Hz, 2H), 4.17 (dd, J = 9.3, 7.2 Hz, 1H), 3.26 (t, J = 7.5 Hz, 1H), 2.98 (dd, J = 9.6, 7.9 Hz, 1H) 

13C-NMR (100 MHz, CDCl3): δ 161.8, 142.9, 137.2, 135.8, 135.4, 134.2, 129.5, 129.3, 128.7, 128.7, 128.5, 128.4, 128.4, 119.1, 78.8, 78.2, 

59.9, 50.3 

HRMS (ESI, Q-TOF) m/z: [M + H]+ Calculated for C25H24ClN2O3 435.1475, found 435.1473 

(Z)-1,3-bis(benzyloxy)-1-(3-(4-bromophenyl)-4-hydroxybut-2-en-1-yl)urea: 
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Reaction time: 3 h 

1h (0.100 g, 0.367 mmol), 2a (0.098 g, 0.367 mmol), 3h (0.139 g, 0.278 mmol) 

Yield: 76 % 

Nature: Yellow viscous liquid 

Rf = 0.55 (ethyl acetate/hexane 25:75) 

1H-NMR (400 MHz, CDCl3): δ 8.10 (s, 1H), 7.44 (d, J = 8.6 Hz, 2H), 7.38-7.30 (m, 10H), 7.21 (d, J = 8.0 Hz, 2H), 5.90 (t, J = 7.7 Hz, 1H ), 

4.80 (s, 2H), 4.72 (s, 2H), 4.44 (s, 2H), 4.25 (d, J = 7.7 Hz, 2H), 3.27 (brs, 1H) 

13C-NMR (100 MHz, CDCl3): δ 160.4, 143.2, 139.9, 135.3, 134.3, 131.5, 129.6, 129.3, 129.3, 128.9, 128.7, 128.6, 128.1, 123.4, 121.7, 78.5, 

77.6, 59.6, 47.6 

HRMS (ESI, Q-TOF) m/z: [M + H]+ Calculated for C25H26BrN2O4 497.1076, found 497.1072 

1,3-bis(benzyloxy)-4-(1-(4-bromophenyl)vinyl)imidazolidin-2-one: 
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Reaction time: 5 min. 

3f (0.070 g, 0.141 mmol), 6f (0.053 g, 0.111 mmol) 

Yield: 79 % 

Nature: White viscous liquid 

Rf = 0.55 (ethyl acetate/hexane 15:75) 

1H-NMR (400 MHz, CDCl3): δ 7.43 (d, J = 8.6 Hz, 2H), 7.39-7.29 (m, 10H), 7.17 (d, J = 8.4 Hz, 2H), 5.48 (s, 1H), 5.46 (s, 1H), 5.17 (d, J = 

10.1 Hz, 1H), 5.00 (d, J = 11.2 Hz, 1H), 4.95-4.90 (m, 2H), 4.16 (dd, J = 9.3, 7.2 Hz, 1H), 3.26 (t, J = 7.7 Hz, 1H), 2.97 (dd, J = 9.4, 7.7 Hz, 1H) 

13C-NMR (100 MHz, CDCl3): δ 161.8, 142.9, 137.7, 135.8, 135.4, 131.7, 129.5, 129.3, 128.7, 128.7, 128.5, 128.4, 122.4, 119.1, 78.8, 78.2, 

59.8, 50.3 

HRMS (ESI, Q-TOF) m/z: [M + H]+ Calculated for C25H24BrN2O3 479.0970, found 479.1072 

(Z)-1,3-bis(benzyloxy)-1-(4-hydroxy-3-(4-(trifluoromethyl)phenyl)but-2-en-1-yl)urea: 
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Reaction time: 4 h 

1a (0.100 g, 0.367 mmol), 2g (0.095 g, 0.367 mmol), 3g (0.139 g, 0.286 mmol) 

Yield: 78 % 

Nature: White viscous liquid 

Rf = 0.55 (ethyl acetate/hexane 35:65) 

1H-NMR (400 MHz, CDCl3): δ 8.07 (s, 1H), 7.59 (q, J = 8.6 Hz, 4H), 7.39-7.29 (m, 8H), 7.21 (d, J = 7.6 Hz, 2H), 5.97 (t, J = 7.8 Hz, 1H), 4.81 

(s, 2H), 4.73 (s, 2H), 4.48 (d, J = 6.3 Hz, 2H), 4.28 (d, J = 7.5 Hz, 2H), 3.31 (t, J = 6.7 Hz, 1H) 

13C-NMR (100 MHz, CDCl3): δ 160.4, 144.6, 143.2, 135.3, 134.2, 129.6, 129.4, 129.3, 129.0, 128.8, 128.6, 126.7, 125.4, 125.3, 124.7, 78.5, 

77.6, 59.6, 47.6 

HRMS (ESI, Q-TOF) m/z: [M + H]+ Calculated for C26H26F3N2O4 487.1845, found 487.1852 

1,3-bis(benzyloxy)-4-(1-(4-(trifluoromethyl)phenyl)vinyl)imidazolidin-2-one: 
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Reaction time: 5 min. 

3g (0.090 g, 0.185 mmol), 6g (0.071 g, 0.151 mmol) 

Yield: 82 % 

Nature: White viscous liquid 

Rf = 0.55 (ethyl acetate/hexane 20:80) 

1H-NMR (400 MHz, CDCl3): δ 7.56 (d, J = 8.2 Hz, 2H), 7.42-7.28 (m, 12H), 5.53 (s, 1H), 5.52 (s, 1H), 5.18 (d, J = 10.2 Hz, 1H), 4.99 (d, J = 

11.5 Hz, 1H), 4.95-4.89 (m, 2H), 4.19 (dd, J = 9.1, 7.1 Hz, 1H), 3.27 (t, J = 7.5 Hz, 1H), 2.97 (dd, J = 9.2, 7.9 Hz, 1H) 

13C-NMR (100 MHz, CDCl3): δ 161.8, 142.9, 142.4, 135.8, 135.4, 129.5, 129.3, 128.8, 128.7, 128.5, 128.5, 127.4, 125.5, 125.5, 120.4, 78.8, 

78.2, 59.8, 50.3 

HRMS (ESI, Q-TOF) m/z: [M + H]+ Calculated for C26H24F3N2O3 469.1739, found 469.1738 

(Z)-1-(3-(benzo[d][1,3]dioxol-4-yl)-4-hydroxybut-2-en-1-yl)-1,3-bis(benzyloxy)urea: 
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Reaction time: 2.3 h 

1a (0.100 g, 0.367 mmol), 2h (0.086 g, 0.367 mmol), 3h (0.139 g, 0.300 mmol) 

Yield: 82 % 

Nature: White viscous liquid 

Rf = 0.55 (ethyl acetate/hexane 35:65) 

1H-NMR (400 MHz, CDCl3): δ 8.08 (s, 1H), 7.44-7.26 (m, 8H), 7.19 (d, J = 7.2 Hz, 2H), 7.01-6.93 (m, 2H), 6.74 (d, J = 7.7 Hz, 1H), 5.91(s, 

2H), 5.82 (t, J = 7.7 Hz, 1H ), 4.79 (s, 2H), 4.70 (s, 2H), 4.42 (brs, 2H), 4.23 (d, J = 7.8 Hz, 2H), 3.14 (brs, 1H) 

13C-NMR (100 MHz, CDCl3): δ 160.5, 147.8, 147.2, 143.7, 135.4, 135.2, 134.3, 129.6, 129.3, 128.9, 128.7, 128.6, 121.9, 120.0, 108.2, 107.0, 

101.1, 78.4, 77.5, 59.8, 47.6 

HRMS (ESI, Q-TOF) m/z: [M + H]+ Calculated for C26H27N2O6 463.1869, found 463.2221 

4-(1-(benzo[d][1,3]dioxol-4-yl)vinyl)-1,3-bis(benzyloxy)imidazolidin-2-one: 
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Reaction time: 5 min. 

3h (0.080 g, 0.173 mmol), 6h (0.065 g, 0.147 mmol) 

Yield: 85 % 

Nature: White viscous liquid 

Rf = 0.55 (ethyl acetate/hexane 20:80) 

1H-NMR (400 MHz, CDCl3): δ 7.44-7.27 (m, 10H), 6.85-6.71 (m, 3H), 5.96 (s, 2H), 5.42 (s, 1H), 5.40 (s, 1H), 5.19 (d, J = 10.1 Hz, 1H), 

5.02(d, J = 11.4 Hz, 1H), 4.97-4.89 (m, 2H), 4.16 (t, J = 8.0 Hz, 1H), 3.27 (t, J = 8.1 Hz, 1H), 3.00 (t, J = 8.3 Hz, 1H) 

13C-NMR (100 MHz, CDCl3): δ 161.9, 147.8, 147.6, 143.3, 135.9, 135.5, 132.9, 129.4, 129.3, 128.6, 128.5, 128.4, 120.6, 117.6, 108.3, 107.6, 

101.2, 78.8, 78.1, 60.1, 50.5 

HRMS (ESI, Q-TOF) m/z: [M + H]+ Calculated for C26H25N2O5 445.1763, found 445.1754 

(Z)-1,3-bis(benzyloxy)-1-(3-(3,4-dimethoxyphenyl)-4-hydroxybut-2-en-1-yl)urea: 
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Reaction time: 1.8 h 

1a (0.100 g, 0.367 mmol), 2i (0.092 g, 0.367 mmol), 3i (0.152 g, 0.319 mmol) 

Yield: 87 % 

Nature: White viscous liquid 

Rf = 0.55 (ethyl acetate/hexane 35:65) 

1H-NMR (400 MHz, CDCl3): δ 8.08 (s, 1H), 7.38-7.30 (m, 8H), 7.21 (d, J = 7.7 Hz, 2H), 7.08-7.03 (m, 2H), 6.82 (d, J = 8.8 Hz, 2H), 5.87 (t, J 

= 7.6 Hz, 1H ), 4.81 (s, 2H), 4.72 (s, 2H), 4.47 (d, J = 5.6 Hz, 2H), 4.28 (d, J = 7.8 Hz, 2H), 3.88 (s, 3H),3.87 (s, 3H), 3.13 (t, J = 6.2 Hz, 2H) 

13C-NMR (100 MHz, CDCl3): δ 160.5, 148.8, 148.8, 143.8, 135.4, 134.3, 133.9, 129.6, 129.3, 128.9, 128.7, 128.6, 121.7, 118.9, 110.9, 109.6, 

78.4, 77.5, 59.9, 56.0, 47.6 

HRMS (ESI, Q-TOF) m/z: [M + H]+ Calculated for C27H31N2O6 479.2182, found 479.2184 

1,3-bis(benzyloxy)-4-(1-(3,4-dimethoxyphenyl)vinyl)imidazolidin-2-one: 
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Reaction time: 5 min. 

3i (0.100 g, 0.209 mmol), 6i (0.080 g, 0.175 mmol) 

Yield: 84 % 

Nature: White viscous liquid 

Rf = 0.55 (ethyl acetate/hexane 20:80) 

1H-NMR (400 MHz, CDCl3): δ 7.40-7.29 (m, 10H), 6.91-6.84 (m, 2H), 6.80 (d, J = 8.2 Hz, 1H), 5.46 (s, 1H), 5.41 (s, 1H), 5.21 (d, J = 10.0 Hz, 

1H), 5.00 (d, J = 11.3 Hz, 1H), 4.97-4.91 (m, 2H), 4.21 (dd, J = 9.5, 7.1 Hz, 1H), 3.88 (s, 3H), 3.82 (s, 3H), 3.27 (t, J = 7.6 Hz, 1H), 3.02 (dd, J 

= 9.4, 7.7 Hz, 1H) 

13C-NMR (100 MHz, CDCl3): δ 161.9, 149.1, 148.8, 143.5, 135.9, 135.5, 131.6, 129.4, 129.4, 128.6, 128.5, 128.4, 119.4, 117.1, 110.9, 110.2, 

78.9, 78.1, 60.0, 56.0, 55.9, 50.6 

HRMS (ESI, Q-TOF) m/z: [M + H]+ Calculated for C27H29N2O5 461.2076, found 461.2077 

(Z)-1,3-bis(benzyloxy)-1-(3-(2-bromophenyl)-4-hydroxybut-2-en-1-yl)urea: 
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Reaction time: 24 h 

Rf = 0.55 (ethyl acetate/hexane 35:65) 

(Note: Since the desired molecule was determined by HRMS only, Stereoselectivity is not defined) 

HRMS (ESI, Q-TOF) m/z: [M + H]+ Calculated for C25H25BrN2O4 519.0895, found 519.0875 

(Z)-1-(4-hydroxy-3-(4-methoxyphenyl)but-2-en-1-yl)-1,3-bis((4-methoxybenzyl)oxy)urea: 

 

Reaction time: 2.1 h 

1b (0.100 g, 0.299 mmol), 2a (0.066 g, 0.299 mmol), 3k (0.128 g, 0.251 mmol) 
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Yield: 84 % 

Nature: White viscous liquid 

Rf = 0.55 (ethyl acetate/hexane 35:65) 

1H-NMR (400 MHz, CDCl3): δ 8.02 (s, 1H), 7.44 (d, J = 8.9 Hz, 2H), 7.24 (d, J = 8.5 Hz, 2H), 7.14 (d, J = 8.7 Hz, 2H), 6.88-6.82 (m, 4H), 

6.80 (d, J = 8.7 Hz, 2H), 5.86 (t, J = 7.8 Hz, 1H ), 4.75 (s, 2H), 4.66 (s, 2H), 4.47 (brs, 2H), 4.24 (d, J = 7.7 Hz, 2H ),  3.80 (s, 3H), 3.79 (s, 3H), 

3.78 (s, 3H), 3.15 (brs, 1H) 

13C-NMR (100 MHz, CDCl3): δ 160.5, 160.3, 160.0, 159.3, 143.5, 133.4, 131.3, 131.1, 127.5, 127.4, 126.5, 121.4, 114.2, 113.9, 113.8, 77.9, 

59.7, 55.3, 55.3, 47.7 

HRMS (ESI, Q-TOF) m/z: [M + H]+ Calculated for C28H33N2O7 509.2288, found 509.2282 

1,3-bis((4-methoxybenzyl)oxy)-4-(1-(4-methoxyphenyl)vinyl)imidazolidin-2-one: 

 

Reaction time: 5 min. 

3k (0.100 g, 0.196 mmol), 6k (0.083 g, 0.169 mmol) 

Yield: 86 % 
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Nature: White viscous liquid 

Rf = 0.55 (ethyl acetate/hexane 20:80) 

1H-NMR (400 MHz, CDCl3): δ 7.33-7.27 (m, 6H), 6.88-6.80 (m, 6H), 5.45 (s, 1H), 5.40 (s, 1H), 5.12 (d, J = 9.5 Hz, 1H), 4.94 (d, J = 10.9 Hz, 

1H), 4.88-4.83 (m, 2H), 4.19 (dd, J = 9.7, 7.2 Hz, 1H), 3.81 (s, 3H), 3.80 (s, 3H), 3.78 (s, 3H), 3.24 (t, J = 7.3 Hz, 1H), 2.99 (dd, J = 9.7, 7.8 Hz, 

1H) 

13C-NMR (100 MHz, CDCl3): δ 162.0, 159.9, 159.6, 143.2, 131.2, 131.1, 131.0, 128.2, 128.0, 127.7, 117.0, 113.9, 113.8, 113.8, 78.4, 77.7, 

60.1, 55.4, 55.3, 50.5 

HRMS (ESI, Q-TOF) m/z: [M + H]+ Calculated for C28H31N2O6 491.2182, found 491.2175 

(Z)-1-(4-hydroxy-3-(4-methoxyphenyl)but-2-en-1-yl)-1,3-bis((4-methylbenzyl)oxy)urea: 

 

Reaction time: 2 h 

1c (0.100 g, 0.333 mmol), 2a (0.073 g, 0.333 mmol), 3l (0.130 g, 0.273 mmol) 

Yield: 82 % 
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Nature: White viscous liquid 

Rf = 0.55 (ethyl acetate/hexane 30:70) 

1H-NMR (400 MHz, CDCl3): δ 8.04 (s, 1H), 7.43 (d, J = 8.2 Hz, 2H), 7.21 (d, J = 8.0 Hz, 2H), 7.15-7.04 (m, 6H), 6.85 (d, J = 8.8 Hz, 2H), 

5.86 (t, J = 7.6 Hz, 1H ), 4.77 (s, 2H), 4.67 (s, 2H), 4.47 (s, 2H), 4.25 (d, J = 7.8 Hz, 2H ),  3.80 (s, 3H), 3.08 (brs, 1H), 2.35 (s, 6H) 

13C-NMR (100 MHz, CDCl3): δ 160.5, 159.3, 143.5, 139.3, 138.5, 133.3, 132.4, 131.3, 129.7, 129.5, 129.4, 129.3, 127.5, 121.4, 113.8, 78.2, 

59.7, 55.4, 47.7, 21.3 

HRMS (ESI, Q-TOF) m/z: [M + H]+ Calculated for C28H33N2O5 477.2389, found 477.2387 

4-(1-(4-methoxyphenyl)vinyl)-1,3-bis((4-methylbenzyl)oxy)imidazolidin-2-one: 

 

Reaction time: 5 min. 

3l (0.100 g, 0.210 mmol), 6l (0.078 g, 0.172 mmol) 

Yield: 82 % 

Nature: White viscous liquid 
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Rf = 0.55 (ethyl acetate/hexane 20:80) 

1H-NMR (400 MHz, CDCl3): δ 7.30-7.23 (m, 7H), 7.13 (t, J = 7.4 Hz, 3H), 6.84 (d, J = 8.5 Hz, 2H), 5.45 (s, 1H), 5.41 (s, 1H), 5.15 (d, J = 9.5 

Hz, 1H), 4.96 (d, J = 11.0 Hz, 1H), 4.91-4.85 (m, 2H), 4.20 (dd, J = 9.6, 7.1 Hz, 1H), 3.81 (s, 3H), 3.26 (t, J = 7.2 Hz, 1H), 3.00 (dd, J = 9.9, 7.4 

Hz, 1H), 2.33 (s, 3H), 2.32 (s, 3H) 

13C-NMR (100 MHz, CDCl3): δ 162.0, 159.6, 143.2, 138.4, 132.9, 132.5, 131.3, 129.5, 129.4, 129.2, 129.1, 128.2, 117.0, 113.9, 78.6, 77.9, 

60.1, 55.4, 50.6, 21.3 

HRMS (ESI, Q-TOF) m/z: [M + H]+ Calculated for C28H31N2O4 459.2284, found 459.2281 

(Z)-1,3-bis((4-chlorobenzyl)oxy)-1-(4-hydroxy-3-(4-methoxyphenyl)but-2-en-1-yl)urea: 

 

Reaction time: 3 h 

1d (0.100 g, 0.294 mmol), 2a (0.065 g, 0.294 mmol), 3m (0.120 g, 0.232 mmol) 

Yield: 79 % 

Nature: White viscous liquid 
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Rf = 0.55 (ethyl acetate/hexane 35:65) 

1H-NMR (400 MHz, CDCl3): δ 8.01 (s, 1H), 7.43 (d, J = 8.7 Hz, 2H), 7.32 (d, J = 8.2 Hz, 2H), 7.29-7.21 (m, 4H), 7.16 (d, J = 8.4 Hz, 2H), 

6.87 (d, J = 8.7 Hz, 2H), 5.84 (t, J = 7.7 Hz, 1H ), 4.77 (s, 2H), 4.70 (s, 2H), 4.48 (brs, 2H), 4.25 (d, J = 7.6 Hz, 2H ), 3.81 (s, 3H ), 3.00 (brs, 

1H) 

13C-NMR (100 MHz, CDCl3): δ 160.6, 159.4, 143.7, 135.4, 134.6, 133.9, 133.1, 132.8, 130.9, 130.6, 129.1, 128.8, 127.5, 121.0, 113.9, 77.5, 

76.6, 59.7, 55.4, 47.8 

HRMS (ESI, Q-TOF) m/z: [M + H]+ Calculated for C26H27Cl2N2O5 517.1297, found 517.1284 

1,3-bis((4-chlorobenzyl)oxy)-4-(1-(4-methoxyphenyl)vinyl)imidazolidin-2-one: 

 

Reaction time: 5 min. 

3m (0.100 g, 0.193 mmol), 6m (0.071 g, 0.143 mmol) 

Yield: 74 % 

Nature: White viscous liquid 
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Rf = 0.55 (ethyl acetate/hexane 20:80) 

1H-NMR (400 MHz, CDCl3): δ 7.31 (s, 4H), 7.30-7.25 (m, 6H), 6.85 (d, J = 8.9 Hz, 2H), 5.46 (s, 1H), 5.39 (s, 1H), 5.12 (d, J = 10.2 Hz, 1H), 

4.96 (d, J = 11.2 Hz, 1H), 4.92-4.86 (m, 2H), 4.23 (dd, J = 9.4, 7.4 Hz, 1H), 3.81 (s, 3H), 3.31 (t, J = 7.2 Hz, 1H), 3.04 (dd, J = 9.9, 7.8 Hz, 1H),  

13C-NMR (100 MHz, CDCl3): δ 162.0, 159.7, 143.0, 134.6, 134.5, 134.4, 134.0, 131.0, 130.7, 130.6, 128.7, 128.6, 128.1, 117.1, 113.9, 77.9, 

77.2, 60.1, 55.4, 50.5 

HRMS (ESI, Q-TOF) m/z: [M + H]+ Calculated for C26H25Cl2N2O4 499.1191, found 499.1178 

(Z)-1-(3-(benzo[d][1,3]dioxol-5-yl)-4-hydroxybut-2-en-1-yl)-1,3-bis((4-methylbenzyl)oxy)urea: 

 

Reaction time: 1.8 h 

1e (0.100 g, 0.333 mmol), 2h (0.078 g, 0.333 mmol), 3n (0.139 g, 0.283 mmol) 

Yield: 85 % 

Nature: White viscous liquid 

Rf = 0.55 (ethyl acetate/hexane 35:65) 
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1H-NMR (400 MHz, CDCl3): δ 8.04 (s, 1H), 7.21 (d, J = 7.9 Hz, 2H), 7.12 (d, J = 7.5 Hz, 4H), 7.07 (d, J = 8.1 Hz, 2H), 6.99-6.95 (m, 2H), 

6.75 (d, J = 7.9 Hz, 1H), 5.92 (s, 2H), 5.81 (t, J = 7.7 Hz, 1H ), 4.76 (s, 2H), 4.66 (s, 2H), 4.42 (d, J = 6.1 Hz, 2H), 4.22 (d, J = 7.7 Hz, 2H ), 3.11 

(t, J = 6.5 Hz, 1H), 2.34 (s, 6H) 

13C-NMR (100 MHz, CDCl3): δ 160.4, 147.8, 147.2, 143.7, 139.3, 138.5, 135.3, 132.3, 131.3, 129.7, 129.5, 129.4, 129.3, 122.0, 120.0, 108.2, 

107.0, 101.1, 78.2, 59.8, 47.7, 21.3 

HRMS (ESI, Q-TOF) m/z: [M + H]+ Calculated for C28H31N2O6 491.2182, found 491.2174 

4-(1-(benzo[d][1,3]dioxol-5-yl)vinyl)-1,3-bis((4-methylbenzyl)oxy)imidazolidin-2-one: 

 

Reaction time: 5 min. 

3n (0.100 g, 0.204 mmol), 6n (0.073 g, 0.155 mmol) 

Yield: 76 % 

Nature: White viscous liquid 

Rf = 0.55 (ethyl acetate/hexane 20:80) 
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1H-NMR (400 MHz, CDCl3): δ 7.29-7.24 (m, 4H), 7.13 (t, J = 7.2 Hz, 4H), 6.82-6.72 (m, 3H), 5.96 (s, 2H), 5.42 (s, 1H), 5.40 (s, 1H), 5.15 (d, 

J = 9.9 Hz, 1H), 4.96 (d, J = 11.1 Hz, 1H), 4.92-4.86 (m, 2H), 4.14 (dd, J = 9.7, 7.1 Hz, 1H), 3.24 (t, J = 7.4 Hz, 1H), 2.97 (dd, J = 10.2, 7.8 Hz, 

1H), 2.33 (s, 3H), 2.32 (s, 3H) 

13C-NMR (100 MHz, CDCl3): δ 161.9, 147.8, 147.6, 143.4, 138.5, 132.9, 132.9, 132.5, 129.5, 129.4, 129.2, 129.1, 120.6, 117.6, 108.2, 107.6, 

101.2, 78.6, 78.0, 60.1, 50.5, 21.3 

HRMS (ESI, Q-TOF) m/z: [M + H]+ Calculated for C28H29N2O5 473.2076, found 473.2064 

 (Z)-1-(3-(benzo[d][1,3]dioxol-5-yl)-4-hydroxybut-2-en-1-yl)-1,3-bis((4-nitrobenzyl)oxy)urea: 

 

Reaction time: 5 h 

1f (0.100 g, 0.276 mmol), 2h (0.065 g, 0.276 mmol), 3o (0.112 g, 0.204 mmol) 

Yield: 74 % 

Nature: Yellow viscous liquid 

Rf = 0.55 (ethyl acetate/hexane 45:55) 
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1H-NMR (400 MHz, CDCl3): δ 8.27 (s, 1H), 8.19 (d, J = 8.5 Hz, 2H), 8.11 (d, J = 8.8 Hz, 2H), 7.50-7.46 (m, 4H), 6.99-6.93 (m, 2H), 6.77 (d, J 

= 7.9 Hz, 1H), 5.96 (s, 2H), 5.79 (t, J = 7.7 Hz, 1H ), 4.92 (s, 2H), 4.88 (s, 2H), 4.44 (s, 2H), 4.26 (d, J = 7.5 Hz, 2H ), 2.98 (brs, 1H)  

13C-NMR (100 MHz, CDCl3): δ 160.7, 148.3, 148.0, 147.9, 147.5, 144.2, 142.5, 141.3, 134.7, 130.0, 129.5, 124.0, 123.7, 121.2, 120.0, 108.3, 

106.8, 101.3, 75.9, 59.8, 47.9 

HRMS (ESI, Q-TOF) m/z: [M + H]+ Calculated for C26H25N4O10 553.1571, found 553.1565 

4-(1-(benzo[d][1,3]dioxol-5-yl)vinyl)-1,3-bis((4-nitrobenzyl)oxy)imidazolidin-2-one: 

 

Reaction time: 5 min. 

3o (0.100 g, 0.181 mmol), 6o (0.069 g, 0.130 mmol) 

Yield: 72 % 

Nature: Yellow viscous liquid 

Rf = 0.55 (ethyl acetate/hexane 30:70) 
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1H-NMR (400 MHz, CDCl3): δ 8.22 (d, J = 8.4 Hz, 2H), 8.17 (d, J = 8.6 Hz, 2H), 7.57 (d, J = 8.6 Hz, 2H), 7.54 (d, J = 8.6 Hz, 2H), 6.82-6.73 

(m, 3H), 5.97 (s, 2H), 5.47 (s, 1H), 5.42 (s, 1H), 5.24 (d, J = 11.8 Hz, 1H), 5.10 (d, J = 12.3 Hz, 1H), 5.04 (d, J = 11.6 Hz, 2H), 4.26 (dd, J = 9.8, 

6.9 Hz, 1H), 3.44 (t, J = 7.4 Hz, 1H), 3.12 (dd, J = 10.1, 8.1 Hz, 1H),  

13C-NMR (100 MHz, CDCl3): δ 161.9, 148.0, 147.9, 147.9, 143.0, 142.6, 132.3, 129.6, 129.5, 123.8, 123.6, 120.5, 118.0, 108.4, 107.3, 101.4, 

76.6, 60.3, 50.3 

HRMS (ESI, Q-TOF) m/z: [M + H]+ Calculated for C26H23N4O9 535.1465, found 535.1445 

(Z)-1-(4-hydroxy-3-(4-methoxyphenyl)but-2-en-1-yl)-1,3-dimethoxyurea: 

 

Reaction time: 5 h 

1g (0.060 g, 0.500 mmol), 2a (0.110 g, 0.500 mmol), 3p (0.115 g, 0.390 mmol) 

Yield: 78 % 

Nature: White viscous liquid 

Rf = 0.55 (ethyl acetate/hexane 45:55) 
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1H-NMR (400 MHz, CDCl3): δ 8.32 (s, 1H), 7.42 (d, J = 8.8 Hz, 2H), 6.84 (d, J = 8.5 Hz, 2H), 5.87 (t, J = 7.9 Hz, 1H), 4.49 (s, 2H), 4.30 (d, J 

= 7.6 Hz, 2H), 3.78 (s, 3H), 3.72 (s, 3H), 3.70 (s, 3H) 

13C-NMR (100 MHz, CDCl3): δ 160.5, 159.3, 143.7, 133.3, 127.6, 121.3, 113.8, 64.9, 62.4, 59.8, 55.4, 55.3, 46.3 

HRMS (ESI, Q-TOF) m/z: [M + H]+ Calculated for C14H21N2O5 297.1450, found 297.1441 

 

Ethyl benzyloxy(4-hydroxy-3-(4-methoxyphenyl)but-2-en-1-yl)carbamate: 

 

Reaction time: 12 h 

4a (0.100 g, 0.512 mmol), 2a (0.112 g, 0.512 mmol), 5a (0.135 g, 0.364 mmol) 

Yield: 71 % 

Nature: White viscous liquid 

Rf = 0.55 (ethyl acetate/hexane 30:70) 
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1H-NMR (400 MHz, CDCl3) (only for E isomer): δ 7.44-7.34 (m, 7H), 6.86 (d, J = 9.0 Hz, 2H), 5.83 (t, J = 7.8 Hz, 1H), 4.89 (s, 2H), 4.45 (d, 

J = 6.5 Hz, 2H), 4.26-4.17 (m, 4H), 3.80 (s, 3H), 2.67 (t, J = 6.1 Hz, 1H), 1.31 (t, J = 7.2 Hz, 3H) 

13C-NMR (100 MHz, CDCl3): δ 159.3, 158.1, 142.9, 135.1, 133.1, 131.2, 129.7, 129.7, 128.9, 128.6, 128.6, 127.5, 122.1, 113.8, 77.8, 62.6, 

59.6, 55.3, 48.2, 30.3, 14.5 

HRMS (ESI, Q-TOF) m/z: [M + H]+ Calculated for C21H26NO5 372.1811, found 372.1798 

(Z)-4-nitrophenyl (3-(benzo[d][1,3]dioxol-5-yl)-4-hydroxybut-2-en-1-yl)(benzyloxy)carbamate 

 

Reaction time: 10 h 

4b (0.100 g, 0.347 mmol), 2h (0.081 g, 0.347 mmol), 5b (0.112 g, 0.236 mmol) 

Yield: 68 % 

Nature: White viscous liquid 

Rf = 0.55 (ethyl acetate/hexane 35:65) 
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1H-NMR (400 MHz, CDCl3): δ 8.26 (d, J = 9.1 Hz, 2H), 7.47-7.37 (m, 5H), 7.27 (d, J = 9.0 Hz, 2H), 6.99-6.95 (m, 2H), 6.79 (d, J = 8.7 Hz, 

1H), 5.96 (s, 2H), 5.90 (t, J = 7.6 Hz, 1H), 5.01 (s, 2H), 4.47 (d, J = 5.1 Hz, 2H), 4.36 (d, J = 7.9 Hz, 2H) 

13C-NMR (100 MHz, CDCl3): δ 155.5, 154.5, 147.9, 147.5, 145.3, 143.8, 134.5, 134.4, 129.8, 129.3, 128.8, 125.3, 122.3, 121.8, 120.1, 108.3, 

107.0, 101.2, 78.1, 59.8, 48.1 

HRMS (ESI, Q-TOF) m/z: [M + H]+ Calculated for C25H23N2O8 479.1454, found 479.1442 

6-(benzo[d][1,3]dioxol-4-yl)-3-(benzyloxy)-3,4-dihydro-1,3-oxazepin-2(7H)-one: 

 

Reaction time: 10 min. 

5b (0.070 g, 0.146 mmol), 7a (0.033 g, 0.098 mmol) 

Yield: 67 % 

Nature: White viscous liquid 

Rf = 0.55 (ethyl acetate/hexane 25:75) 
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1H-NMR (400 MHz, CDCl3): δ 7.45-7.34 (m, 5H), 6.77 (d, J = 7.9 Hz, 1H), 6.71-6.65 (m, 2H), 5.97 (s, 2H), 5.72 (t, J = 4.6 Hz, 1H), 4.90 (s, 

2H), 4.83 (s, 2H), 4.14-4.10 (m, 2H) 

13C-NMR (100 MHz, CDCl3): δ 159.5, 148.0, 147.7, 137.5, 135.3, 132.5, 129.6, 128.8, 128.6, 121.1, 119.6, 108.4, 106.6, 101.4, 76.6, 69.6, 

53.2 

HRMS (ESI, Q-TOF) m/z: [M + H]+ Calculated for C19H18NO5 340.1185, found 340.1175 

(Z)-4-nitrophenyl benzyloxy(4-hydroxy-3-(p-tolyl)but-2-en-1-yl)carbamate: 

 

Reaction time: 12 h 

4b (0.100 g, 0.347 mmol), 2c (0.071 g, 0.347 mmol), 5c (0.146 g, 0.326 mmol) 

Yield: 64 % 

Nature: White viscous liquid 

Rf = 0.55 (ethyl acetate/hexane 30:70) 
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1H-NMR (400 MHz, CDCl3): δ 8.26 (d, J = 9.0 Hz, 2H), 7.46-7.36 (m, 7H), 7.27 (d, J = 8.9 Hz, 2H), 7.16 (d, J = 8.2 Hz, 1H), 5.98 (t, J = 7.5 

Hz, 1H), 5.02 (s, 2H), 4.52 (d, J = 5.4 Hz, 2H), 4.39 (d, J = 7.8 Hz, 2H), 2.35 (s, 3H) 

13C-NMR (100 MHz, CDCl3): δ 155.5, 154.4, 145.3, 144.1, 137.9, 137.2, 134.4, 129.8, 129.3, 129.2, 128.8, 126.3, 125.2, 122.3, 122.1, 78.1, 

59.7, 48.1, 21.2 

HRMS (ESI, Q-TOF) m/z: [M + H]+ Calculated for C25H25N2O6 449.1713, found 449.1696 

3-(benzyloxy)-6-(p-tolyl)-3,4-dihydro-1,3-oxazepin-2(7H)-one: 

 

Reaction time: 10 min. 

5c (0.080 g, 0.178 mmol), 7b (0.036 g, 0.117 mmol) 

Yield: 66 % 

Nature: White viscous liquid 

Rf = 0.55 (ethyl acetate/hexane 20:80) 
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1H-NMR (400 MHz, CDCl3): δ 7.45-7.33 (m, 5H), 7.13 (q, J = 9.3 Hz, 4H), 5.79 (t, J = 4.6 Hz, 1H), 4.90 (s, 2H), 4.88 (brs, 2H), 4.16-4.12 (m, 

2H), 2.34 (s, 3H) 

13C-NMR (100 MHz, CDCl3): δ 159.6, 138.2, 137.7, 135.5, 135.3, 129.6, 129.4, 128.8, 128.5, 125.9, 121.2, 76.6, 69.6, 53.3, 21.2 

HRMS (ESI, Q-TOF) m/z: [M + H]+ Calculated for C19H20NO3 310.1443, found 310.1424 

(Z)-4-nitrophenyl (3-(benzo[d][1,3]dioxol-5-yl)-4-hydroxybut-2-en-1-yl)((4-nitrobenzyl)oxy)carbamate: 

 

Reaction time: 12 h 

4c (0.100 g, 0.300 mmol), 2h (0.070 g, 0.300 mmol), 5d (0.097 g, 0.186 mmol) 

Yield: 62 % 

Nature: Brownish viscous liquid 

Rf = 0.55 (ethyl acetate/hexane 45:55) 

1H-NMR (400 MHz, CDCl3): δ 8.28 (d, J = 9.1 Hz, 2H), 8.23 (d, J = 8.5 Hz, 2H), 7.61 (d, J = 8.4 Hz, 2H), 7.33 (d, J = 8.8 Hz, 2H), 6.97-6.93 

(m, 2H), 6.79 (d, J = 8.6 Hz, 1H), 5.97 (s, 2H), 5.88 (t, J = 7.4 Hz, 1H), 5.12 (s, 2H), 4.50 (s, 2H), 4.45 (d, J = 7.3 Hz, 2H) 
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13C-NMR (100 MHz, CDCl3): δ 155.2, 154.5, 148.2, 148.1, 147.7, 145.5, 144.0, 141.5, 134.2, 129.9, 125.4, 123.9, 122.2, 121.7, 120.0, 108.4, 

106.9, 101.3, 76.6, 59.8, 48.4 

HRMS (ESI, Q-TOF) m/z: [M + H]+ Calculated for C25H22N3O10 524.1305, found 524.1284 

6-(benzo[d][1,3]dioxol-4-yl)-3-((4-nitrobenzyl)oxy)-3,4-dihydro-1,3-oxazepin-2(7H)-one: 

 

Reaction time: 10 min. 

5d (0.075 g, 0.143 mmol), 7c (0.036 g, 0.093 mmol) 

Yield: 65 % 

Nature: Yellow viscous liquid 

Rf = 0.55 (ethyl acetate/hexane 25:75) 

1H-NMR (400 MHz, CDCl3): δ 8.24 (d, J = 8.5 Hz, 2H), 7.62 (d, J = 8.4 Hz, 2H), 6.78 (d, J = 8.2 Hz, 1H), 6.74-6.67 (m, 2H), 5.98 (s, 2H), 

5.82 (t, J = 4.5 Hz, 1H), 5.00 (s, 2H), 4.86 (brs, 2H), 4.24-4.21 (m, 2H) 
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13C-NMR (100 MHz, CDCl3): δ 159.8, 148.1, 148.0, 147.8, 142.6, 137.6, 132.3, 129.6, 123.8, 121.0, 119.6, 108.5, 106.5, 101.4, 75.1, 69.6, 

53.5 

HRMS (ESI, Q-TOF) m/z: [M + H]+ Calculated for C19H17N2O7 385.1036, found 385.1024 

 

1,3-bis(benzyloxy)-1-(4-hydroxybut-2-en-1-yl)urea: 

 

 

 

 

 

Reaction time: 2 h 

1a (0.100 g, 0.367 mmol), 3k (0.042 g, 0.367 mmol), 5fa (0.062 g, 0.191 mmol) 

Yield: 52 % 

Nature: White viscous liquid 

Rf = 0.55 (ethyl acetate/hexane 35:65) 
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1H-NMR (400 MHz, CDCl3) (For Z-isomer only): δ 8.08 (s, 1H), 7.40-7.27 (m, 8H), 7.15 (d, J = 7.0 Hz, 2H), 5.90-5.78 (m, 1H), 5.76-5.59 

(m, 1H), 4.83 (s, 2H), 4.65 (s, 2H), 4.11 (d, J = 4.5 Hz, 2H), 4.06 (d, J = 6.4 Hz, 2H) 

13C-NMR (100 MHz, CDCl3): δ 160.1, 135.7, 134.5, 134.0, 129.5, 129.2, 129.1, 128.8, 128.6, 125.0, 78.4, 77.5, 62.9, 51.0 

HRMS (ESI, Q-TOF) m/z: [M + H]+ Calculated for C19H23N2O4 343.1658, found 343.1643 

 

Reaction time: 2 h 

1a (0.100 g, 0.367 mmol), 3k (0.042 g, 0.367 mmol), 5fb (0.031 g, 0.095 mmol) 

Yield: 31 % 

Nature: White viscous liquid 

Rf = 0.55 (ethyl acetate/hexane 25:75) 

1H-NMR (400 MHz, CDCl3): δ 8.18 (s, 1H), 7.43-7.28 (m, 8H), 7.12 (d, J = 7.5 Hz, 2H), 5.95-5.86 (m, 1H), 5.35-5.26 (m, 2H), 4.86 (s, 2H), 

4.71 (s, 2H), 4.57-4.50 (m, 1H), 3.92-3.78 (m, 2H) 
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13C-NMR (100 MHz, CDCl3): δ 161.0, 135.6, 134.2, 132.1, 129.4, 129.3, 129.2, 128.8, 128.7, 119.7, 78.6, 78.4, 65.4, 62.6 

HRMS (ESI, Q-TOF) m/z: [M + H]+ Calculated for C19H23N2O4 343.1658, found 343.1654 

3-(benzyloxy)-6-(4-methoxyphenyl)-3,4-dihydro-1,3-oxazepin-2(7H)-one: 

 

Reaction time: 4 h 

4b (0.100 g, 0.347 mmol), 2a (0.076 g, 0.347 mmol), 7d (0.055 g, 0.170 mmol) 

Yield: 49 % 

Nature: White viscous liquid 

Rf = 0.55 (ethyl acetate/hexane 25:75) 

1H-NMR (400 MHz, CDCl3): δ 7.45-7.41 (m, 2H), 7.38-7.34 (m, 3H), 7.16 (d, J = 8.7 Hz, 2H), 6.87 (d, J = 8.5 Hz, 2H), 5.74 (t, J = 4.3 Hz, 

1H), 4.90 (s, 2H), 4.87 (brs, 2H), 4.15-4.12 (m, 2H), 3.81 (s, 3H) 

13C-NMR (100 MHz, CDCl3): δ 159.6, 159.6, 137.4, 135.3, 130.7, 129.6, 128.8, 128.5, 127.2, 120.5, 114.1, 76.6, 69.6, 55.4, 53.3 

HRMS (ESI, Q-TOF) m/z: [M + H]+ Calculated for C19H20NO4 326.1392, found 326.1366 



S58 
 

 

10. Procedure for the debenzylation of 6a5 

To the solution of 6a (0.100 g, 0.232 mmol) in methanol (3 ml) was added 10% Pd/C and then hydrogenated at 45 psi. The reaction was 

monitored by TLC. After completion of the reaction, the mixture was filtered over a bed of celite, washed with methanol (5 ml) and concentrated 

in vacuo. The crude product was further purified by column chromatograph on silica gel (60–120 mesh) using 30% methanol/chloroform (1:9 

v/v) as eluent to afford 8 (0.037 g, 63% yield). 

1,3-dihydroxy-4-(1-(4-methoxyphenyl)ethyl)imidazolidin-2-one: 

 

dr ratio: 60:40 

Reaction time: 6 h 

6a (0.100 g, 0.232 mmol), 8 (0.037 g, 0.146 mmol) 

Yield: 63 % 

Nature: Colorless solid 
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Rf = 0.55 (MeOH/CHCl3 5:95) 

1H-NMR (400 MHz, CDCl3) (for major isomer only): δ 7.04 (d, J = 8.4 Hz, 2H), 6.80 (d, J = 8.4 Hz, 2H), 3.74 (s, 3H), 3.62-3.53 (m, 1H), 

3.35-3.27 (m, 1H), 3.15-3.05 (m, 1H), 2.87 (t, J = 9.4 Hz, 1H), 1.37 (d, J = 7.2 Hz, 3H)  

13C-NMR (100 MHz, CDCl3) (for major isomer only): δ 166.1, 158.6, 132.9, 128.9, 114.0, 62.0, 55.3, 48.8, 40.5, 18.2 

HRMS (ESI, Q-TOF) m/z: [M + H]+ Calculated for C12H17N2O4 253.1188, found 253.1161 

11. Procedure for the synthesis of 96 

To the solution of 6a (0.100 g, 1 equiv.) in nitromethane (2 ml) was added oxone (2 equiv.) and KBr (1.5 equiv.) and stirred at 45-50 ◦C. The 

reaction was monitored by TLC. After completion of the reaction, the crude product was further purified by column chromatography on silica 

gel (60–120 mesh) using 30% ethyl-acetate/hexane (2:8 v/v) as eluent to afford 9 (0.090 g, 74% yield) 

1,3-bis(benzyloxy)-4-(2-bromo-1-hydroxy-1-(4-methoxyphenyl)ethyl)imidazolidin-2-one: 

 

Reaction time: 24 h 

6a (0.100 g, 0.232 mmol), 9 (0.090 g, 0.171 mmol) 
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Yield: 74 % 

Nature: Colorless solid 

Rf = 0.55 (ethyl acetate/hexane 30:70) 

1H-NMR (400 MHz, CDCl3): δ 7.40-7.27 (m, 12H), 6.86 (d, J = 8.6 Hz, 2H), 5.10 (d, J = 9.5 Hz, 1H), 4.83 (d, J = 9.6 Hz, 1H), 4.77 (s, 2H), 

3.95 (t, J = 6.8 Hz, 1H), 3.84 (d, J = 10.7 Hz, 1H), 3.80 (s, 3H),  3.77 (d, J = 10.7 Hz, 1H ), 3.18 (t, J = 8.1 Hz, 1H), 3.07 (t, J = 7.0 Hz, 1H), 

2.77 (s, 1H),  

13C-NMR (100 MHz, CDCl3): δ 160.7, 159.5, 130.0, 129.2, 129.1, 128.6, 128.6, 128.5, 127.6, 113.8, 78.0, 77.6, 74.8, 60.1, 55.3, 46.3, 42.6 

HRMS (ESI, Q-TOF) m/z: [M + H]+ Calculated for C26H28BrN2O5 527.1182, found 527.1180 

12. Procedure for the synthesis of 10 

To the solution of 9 (0.065 g, 0.123 mmol.) in DCM (1 ml) was added DBU (1.5 equiv.) and stirred at Room temperature until the completion of 

the reaction (as monitored by TLC). The crude product was further purified by column chromatography on silica gel (60–120 mesh) using 20% 

ethyl-acetate/hexane (2:8 v/v) as eluent to afford 10 (0.038 g, 7% yield) 

1,3-bis(benzyloxy)-4-(2-(4-methoxyphenyl)oxiran-2-yl)imidazolidin-2-one: 
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Reaction time: 10 min. 

6a (0.065 g, 0.123 mmol), 10 (0.038 g, 0.086 mmol) 

Yield: 70 % 

Nature: White viscous liquid 

Rf = 0.55 (ethyl acetate/hexane 30:70) 

1H-NMR (400 MHz, CDCl3): δ 7.40-7.23 (m, 12H), 6.82 (d, J = 8.9 Hz, 2H), 5.14 (d, J = 9.9 Hz, 1H), 4.97 (d, J = 9.9 Hz, 1H), 4.78 (s, 2H), 

3.78 (s, 3H),  3.29 (t, J = 7.3 Hz, 1H ), 3.17 (t, J = 7.5 Hz, 1H), 3.04 (t, J = 7.5 Hz, 1H), 2.92 (d, J = 5.2 Hz, 1H), 2.74 (d, J = 5.3 Hz, 1H) 

13C-NMR (100 MHz, CDCl3): δ 161.4, 159.6, 135.7, 135.3, 129.6, 129.2, 128.9, 128.7, 128.6, 128.5, 128.3, 128.1, 127.4, 113.9, 78.5, 78.1, 

61.1, 57.6, 55.3, 33.5, 46.8 

HRMS (ESI, Q-TOF) m/z: [M + H]+ Calculated for C26H27N2O5 447.1920, found 447.1902 
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A 
Solvent = Toluene 

E:Z = 35:65 

B 
Solvent = THF 
E:Z = 18:82 
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 Reaction Solvent = Toluene 

E:Z = 24:76 
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                                                                                                                    Reaction Solvent = THF 

E:Z =10:90  
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13. Single-crystal X-Ray data of 8 and 9 

For the determination of X-ray crystal structures of 8 and 9 a single crystal was selected and mounted with paratone oil on a glass fiber using 

gum. The data was collected at 293K on a CMOS based Bruker D8 Venture PHOTON 100 diffractometer equipped with a INCOATEC 

micro-focus source with graphite monochromatic Mo Kα radiation (λ = 0.71073 Å) operation at 50 kV and 30 mA. For the integration of 

diffraction profiles SAINT program7 was used. Absorption correction was done applying SADABS program.8 The crystal structure was 

solved by SIR 929 and refined by full matrix least square method using SHELXL-9710 WinGX system, Ver 1.70.01.11 All the non-hydrogen 

atoms in the structure were located the Fourier map and refined anisotropically. The hydrogen atoms were fixed by HFIX in their ideal 

positions and refined using riding model with isotropic thermal parameters. The crystal structure (excluding structure factor) has been 

deposited to Cambridge Crystallographic Data Centre and allocated deposition number: 8: CCDC 1985301 and 9: CCDC 1989355.12 
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Figure S1. X-ray crystal structure of compound 8 (Hydrogen atoms are omitted for the sake of clarity) 

CCDC No. 1985301 

Formula  C24 H32 N4 O8 

Formula weight 504.53 

Crystal System Orthorhombic 

Space group Pca21 

a, b, c (Å) 9.621(2)     8.003(2)    33.196(9)   

α, β, γ (°) 90, 90, 90 

V (Å3) 2556.0(11) 

Z 4 
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Calculated Density (g/cm3) 1.311 

F(000) 1072 

Crystal Size (mm3) 0.25 x  0.31 x  0.36   

Theta range for data collection: 2.5ο to 27.2°  

Data set -11: 12 ; -10: 10 ; -42: 37 

Reflection  4988 

Independent refl. [R(int) = 0.033] 

data [I > 2σ(I)] 3495 

R indices (all data) R = 0.0603,  wR2 =   0.1688 

S 1.08 

Min. and Max. Resd. Dens. (e/Å3) -0.31 and 0.28 
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Table S1: Selected bond lengths [Å] of 8 

Atoms Bond lengths [Å] Atoms Bond lengths [Å] 

O1-N1 1.385(7) C10-C11 1.385(10) 

O2-C13 1.244(9) C14-C15 1.526(9) 

O3-N2 1.373(6) C15-C16 1.547(8) 

O4-C9 1.385(8) C16-C17 1.525(10) 

O4-C12 1.425(9) C7-H7 0.9300 

O1-H1 0.8200 C8-H8 0.9300 

O3-H3 0.8200 C10-H10 0.9300 

O5-N3 1.394(6) C11-H11 0.9300 

O6-C18 1.221(9) C12-H12C 0.9600 

O7-N4 1.391(6) C12-H12B 0.9600 

O8-C27 1.422(9) C12-H12A 0.9600 

O8-C26 1.388(8) C14-H14B 0.9700 

O5-H5 0.8200 C14-H14A 0.9700 

O7-H100 0.8200 C15-H15 0.9800 

N1-C14 1.453(8) C16-H16 0.9800 

N1-C13 1.365(8) C17-H17A 0.9600 

N2-C13 1.373(8) C17-H17B 0.9600 

N2-C15 1.450(7) C17-H17C 0.9600 

N3-C18 1.345(8) C19-C20 1.533(9) 

N3-C20 1.461(7) C20-C21 1.526(8) 

N4-C19 1.481(8) C21-C22 1.539(10) 

N4-C18 1.352(8) C21-C23 1.517(9) 

C6 -C16 1.530(9) C23-C29 1.387(9) 
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Table S2: Selected bond angles [o] of 8 

C6-C7 1.374(9) C23-C24 1.391(9) 

C6-C11 1.401(10) C24-C25 1.366(10) 

C7-C8 1.393(9) C25-C26 1.393(9) 

C8-C9 1.382(10) C26-C28 1.383(10) 

C9-C10 1.375(9) C28-C29 1.380(9) 

C19-H19A 0.9700 C24-H24 0.9300 

C19-H19B 0.9700 C25-H25 0.9300 

C20-H20 0.9800 C27-H27A 0.9600 

C21-H21 0.9800 C27-H27B 0.9600 

C22-H22A 0.9600 C27-H27C 0.9600 

C22-H22B 0.9600 C28-H28 0.9300 

C22-H22C 0.9600 C29-H29 0.9300 

Atoms Bond angles[o] Atoms Bond angles[o] 

C9-O4-C12 117.8(5)    O2-C13-N2 126.1(6) 

N1-O1-H1 109.00 O2-C13-N1 127.6(5) 

N2-O3-H3 109.00 N1-C13-N2 106.4(6) 

C26-O8-C27 117.2(5) N1-C14-C15 101.5(5) 

N3-O5-H5 110.00 C14-C15-C16 117.9(5) 

N4-O7-H100 109.00 N2-C15-C16 114.5(5) 

O1-N1-C13 115.6(5) N2-C15-C14 98.5(5) 

C13-N1-C14 109.7(5) C15-C16-C17 108.4(5) 

O1-N1-C14 115.2(5) C6-C16-C17 114.1(5) 

O3-N2 -C13 118.9(5) C6-C16-C15 114.5(5) 
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O3-N2-C15 120.7(4) C8-C7-H7 119.00 

C13-N2-C15 111.2(5) C6-C7-H7 119.00 

O5-N3-C18 118.8(5) C7-C8-H8 120.00 

C18-N3-C20 111.8(5) C9-C8-H8 120.00 

O5-N3-C20 119.0(4) C9-C10-H10 120.00 

O7-N4-C18 116.8(5) C11-C10-H10 120.00 

C18-N4-C19 109.8(5) C6-C11-H11 119.00 

O7-N4-C19 115.6(5) C10-C11-H11 119.00 

C7-C6-C16 123.0(6) O4-C12-H12A 109.00 

C11-C6-C16 119.8(5) H12A-C12-H12B 109.00 

C7-C6-C11 117.2(6) O4-C12-H12B 109.00 

C6-C7-C8 122.1(6) O4-C12-H12C 109.00 

C7-C8-C9 119.4(6) H12B-C12-H12C 110.00 

O4-C9-C10 115.2(6) H12A-C12-H12C 110.00 

C8-C9-C10 120.0(6) N1-C14-H14B 111.00 

O4-C9-C8 124.8(6) H14A-C14-H14B 109.00 

C9 -C10-C11 119.9(6) C15-C14-H14B 111.00 

C6-C11-C10 121.5(6) C15-C14-H14A 111.00 

N1-C14-H14A 111.00 O8-C26-C28 125.0(6) 

C16-C15-H15 108.00 O8-C26-C25 115.8(6) 

C14-C15-H15 108.00 C25-C26-C28 119.2(6) 

N2-C15-H15 108.00 C26-C28-C29 119.2(6) 

C6-C16-H16 106.00 C23-C29-C28 123.2(6) 

C15-C16-H16 106.00 N4-C19-H19A 112.00 

C17 -C16-H16 106.00 N4-C19-H19B 112.00 

C16-C17-H17B 109.00 C20-C19-H19A 112.00 

C16-C17-H17A 109.00 C20-C19-H19B 112.00 

H17A-C17-H17C 109.00 H19A-C19-H19B 110.00 

H17B-C17-H17C 110.00 N3-C20-H20 109.00 

H17A-C17-H17B 110.00 C19-C20-H20 109.00 

C16-C17-H17C 109.00 C21-C20-H20 109.00 
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  O6-C18-N4 126.3(5) C20-C21-H21 107.00 

O6-C18-N3 126.2(6) C22-C21-H21 107.00 

N3-C18-N4 107.4(6) C23-C21-H21 107.00 

N4-C19-C20 100.2(5) C21-C22-H22A 109.00 

N3-C20-C19 98.8(5) C21-C22-H22B 109.00 

C19-C20-C21 116.0(5) C21-C22-H22C 109.00 

N3-C20-C21 115.4(5) H22A-C22-H22B 110.00 

C20-C21-C23 114.1(5) H22A-C22-H22C 109.00 

C22-C21-C23 114.6(5) H22B-C22-H22C 110.00 

C20-C21-C22 107.8(5) C23-C24-H24 119.00 

C24-C23-C29 115.6(6) C25-C24-H24 119.00 

C21-C23-C24 120.6(5) C24-C25-H25 120.00 

C21-C23-C29 123.7(6) C26-C25-H25 120.00 

C23-C24-C25 122.9(6) O8-C27-H27A 109.00 

C24-C25-C26 119.8(7) O8-C27-H27B 109.00 

O8-C27-H27C 109.00 C26-C28-H28 120.00 

H27A-C27-H27B 110.00 C29-C28-H28 120.00 

H27A-C27-H27C 109.00 C23-C29-H29 118.00 

H27B-C27-H27C 109.00 C28-C29-H29 118.00 



S215 
 

Table S3: Selected hydrogen bonding geometry [Å, o] for a compound 8 

 

 

 

 

 

 

 

 

 

  

 

 

 

  

D--H.. A D..H H..A D..A D--H..A 

O1--H1..O2        

0.8200 

0.8200 2.4600 2.824(7) 108.00 

O3--H3..O2 0.8200 2.4100 2.799(6) 110.00 

O3--H3..O7 0.8200 2.4800 3.293(7) 171.00 

O3--H3..N4 0.8200 2.3300 3.071(7) 151.00 

O5--H5..O6 0.8200 2.4100 2.783(6) 108.00 

O7--H100..O6 0.8200 2.4300 2.791(7) 108.00 

C22--H22A..O7 0.9600 2.5900 3.537(9) 170.00 
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Figure S2. X-ray crystal structure of compound 9 (Hydrogen atoms are omitted for the sake of clarity) 
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CCDC No. 1989355  

Formula  C26 H27 Br N2 O5 

Formula weight 527.40 

Crystal System Monoclinic 

Space group P21/c 

a, b, c (Å) 8.0617(6), 26.398(3), 11.8969(14)   

α, β, γ (°) 90, 91.684(2), 90   

V (Å3) 2530.7(5) 

Z 4 

Calculated Density (g/cm3) 1.384 

F(000) 1088 

Crystal Size (mm3) 0.27 x  0.28 x  0.30 

Theta range for data collection: 2.3ο to 26.4° 

Data set -9: 10 ; -32: 32 ; -14: 14 

Reflection  5121 

Independent refl. [R(int) = 0.087] 

data [I > 2σ(I)] 2964 

R indices (all data) R = 0.0440,  wR2 =   0.0995 

S 1.01 

Min. and Max. Resd. Dens. (e/Å3) -0.40 and 0.24 
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Table S1: Selected bond lengths [Å] of 9 

Atoms Bond lengths [Å] Atoms Bond lengths [Å] 

Br1-C19 1.952(4) C13-C15 1.350(9) 

O1-N2 1.418(3 C14-C15 1.371(7) 

O1-C9 1.438(4) C17-C18 1.375(5) 

O3-N1 1.399(3) C20-C21 1.497(5) 

O3-C20 1.457(4) C21-C26 1.376(4) 

O4-C16 1.219(3) C21-C22 1.380(5) 

O102-C6 1.424(3) C22-C23 1.384(5) 

O104-C1 1.398(5) C23-C24 1.364(6) 

O104-C2 1.367(4) C24-C25 1.366(7) 

N1-C7 1.460(3) C25-C26 1.378(5) 

N1-C16 1.364(3) C1-H1 0.9600 

N2-C8 1.469(3) C1-H9 0.9600 

N2-C16 1.381(4) C1-H10 0.9600 

O102-H102 0.8200 C3-H11 0.9300 

C2-C3 1.377(5) C4-H12 0.9300 

C2-C17 1.374(5) C7-H17 0.9800 

C3-C4 1.392(5) C8-H15 0.9700 

C4-C5 1.382(5) C8-H16 0.9700 

C5-C6 1.525(5) C9-H6 0.9700 

C5-C18 1.396(4) C9-H25 0.9700 

C6-C19 1.524(5) C11-H26 0.9300 

C6-C7 1.547(4) C12-H3 0.9300 

C7-C8 1.531(5) C13-H2 0.9300 
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Table S2: Selected bond angles [o] of 9 

C9-C10 1.504(5) C14-H4 0.9300 

C10-C14 1.377(6) C15-H5 0.9300 

C10-C11 1.369(5) C17-H7 0.9300 

C11-C12 1.393(7) C18-H8 0.9300 

C12-C13 1.364(8) C19-H13 0.9700 

C19-H14 0.9700 C23-H22 0.9300 

C20-H18 0.9700 C24-H19 0.9300 

C20-H24 0.9700 C25-H20 0.9300 

C22-H23 0.9300 C26-H21 0.9300 

Atoms Bond angles[o] Atoms Bond angles[o] 

N2-O1-C9 108.5(2) O1-C9-C10 107.6(3) 

N1-O3-C20 111.2(2) C9-C10-C11 119.8(3) 

C1-O104-C2 117.7(3) C11-C10-C14 119.3(3) 

O3-N1 -C7 120.8(2) C9-C10-C14 120.9(3) 

O3-N1-C16 118.88(19) C10-C11-C12 119.6(4) 

C7-N1-C16 112.8(2) C11-C12-C13 119.9(5) 

O1-N2-C8 114.4(2) C12-C13-C15 120.7(5) 

O1-N2-C16 112.8(2) C10-C14-C15 120.7(4) 

C8-N2-C16 109.6(2) C13-C15-C14 119.9(5) 

C6-O102-H102 109.00 O4-C16-N2 126.9(3) 

O104-C2-C3 124.9(3) N1-C16-N2 106.7(2) 

C3-C2-C17 119.2(3) O4-C16-N1 126.4(3) 

O104-C2-C17 115.9(3) C2-C17-C18 120.4(3) 
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C2-C3-C4 119.9(3) C5-C18-C17 122.0(3) 

C3-C4-C5 122.0(3) Br1-C19-C6 114.0(2) 

C4-C5-C18 116.5(3) O3-C20-C21 107.3(2) 

C6-C5-C18 121.7(3) C20-C21-C22 120.6(3) 

C4-C5-C6 121.9(3) C22-C21-C26 118.8(3) 

O102-C6-C7 101.3(2) C20-C21-C26 120.6(3) 

O102-C6-C19 110.5(2) C21-C22-C23 120.5(3) 

O102-C6-C5 112.0(3) C22-C23-C24 119.8(4) 

C5-C6-C19 106.9(2) C23-C24-C25 120.1(4) 

C7-C6-C19 113.0(3) C24-C25-C26 120.4(4) 

C5-C6-C7 113.3(2) C21-C26-C25 120.3(3) 

N1-C7-C8 100.1(2) O104-C1-H1 109.00 

C6-C7-C8 112.9(3) O104-C1-H9 109.00 

N1-C7-C6 114.4(2) O104-C1-H10 110.00 

N2-C8-C7 101.8(2) H1-C1-H9 109.00 

H1-C1-H10 109.00 C13-C15-H5 120.00 

H9-C1-H10 109.00 C14-C15-H5 120.00 

C2-C3-H11 120.00 C2-C17-H7 120.00 

C4-C3-H11 120.00 C18-C17-H7 120.00 

C3-C4-H12 119.00 C5-C18-H8 119.00 

C5-C4-H12 119.00 C17-C18-H8 119.00 

N1-C7-H17 110.00 Br1-C19-H13 109.00 

C6-C7-H17 110.00 Br1-C19-H14 109.00 

C8-C7-H17 110.00 C6-C19-H13 109.00 

N2-C8-H15 111.00 C6-C19-H14 109.00 

N2-C8-H16 111.00 H13-C19-H14 108.00 

C7-C8-H15 111.00 O3-C20-H18 110.00 

C7-C8-H16 111.00 O3-C20-H24 110.00 

H15-C8-H16 109.00 C21-C20-H18 110.00 

O1-C9-H6 110.00 C21-C20-H24 110.00 

O1-C9-H25 110.00 H18-C20-H24 109.00 
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Table S3: Selected hydrogen bonding geometry [Å, o] for a compound 9 

 

 

 

 

 

 

 

 

 

  

C10-C9-H6 110.00 C21-C22-H23 120.00 

C10-C9-H25 110.00 C23-C22-H23 120.00 

H6-C9-H25 108.00 C22-C23-H22 120.00 

C10-C11-H26 120.00 C24-C23-H22 120.00 

C12-C11-H26 120.00 C23-C24-H19 120.00 

C11-C12-H3 120.00 C25-C24-H19 120.00 

C13-C12-H3 120.00 C24-C25-H20 120.00 

C12-C13-H2 120.00 C26-C25-H20 120.00 

C15-C13-H2 120.00 C21-C26-H21 120.00 

C10-C14-H4 120.00 C25-C26-H21 120.00 

C15-C14-H4 120.00   

D--H.. A D..H H..A D..A D--H..A 

O102--

H102..O4 

0.8200 1.9500 2.731(2) 159.00 

C18--H8..N1 0.9300 2.6000 3.026(4) 108.00 

C4-- H12..O102 0.9300 2.4300 2.792(4) 103.00 

C19--H13..O3 0.9700 2.5000 3.107(3) 120.00 

C19--H14..O4 0.9700 2.5200 3.203(3) 127.00 

C7--H17..Br1 0.9800 2.8400 3.315(3) 111.00 

C24--H19..O4 0.9300 2.5900 3.446(5) 152.00 
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