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1. Experimental Section  

General Information 

Unless otherwise noted, all reagents and solvents were purchased from commercial suppliers and 

used without further purification. NMR spectra were recorded on Bruker ADVANCE III (400 MHz) 

spectrometers for 1HNMR and 13C NMR. CDCl3 was the solvent used for the NMR analysis, with 

tetramethylsilane as the internal standard. Optical rotation was determined using a Perkin Elmer 343 

polarimeter. HPLC analysis was conducted on an Agilent 1260 Series instrument. Column 

Chromatography was performed with silica gel Merck 60 (300-400 mesh). All new products were 

further characterized by HRMS. A positive ion mass spectrum of sample was acquired on a Thermo 

LTQ-FT mass spectrometer with an electrospray ionization source. 

 

2. General procedure for the synthesis of compounds 2a-l 
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Procedure 1: 

Preparation of Benzoin 

    Typically, the reactions were carried out as follows: An oven-dried 100 mL Schlenk tube 

equipped with a magnetic stir bar was charged with aromatic aldehyde (30 mmol ) and NHC 

precursor (1.5 mmol) in 20 mL of ethanol, and then sealed tightly with a rubber septum. The tube 

was evacuated and backfilled with argon three times. Et3N (9 mmol) was added via a syringe. The 

mixture was stirred for 24 h at 80 oC under N2. After the reaction was completed, the mixture was 

concentrated and extracted with ethyl acetate (3×50 mL), washed with water and brine three times, 

and then dried with anhydrous Na2SO4. The solvent was removed under reduced pressure. The 

residue was purified by preparative thin-layer chromatography eluting with petroleum ether/ethyl 

acetate (4:1) and dichloromethaneto give the corresponding products (2a-j). 

 

Procedure 2: 

General procedure for bromoketone synthesis 

    To a solution of the appropriate ketone (50 mmol) in CHCl3 (150 mL), Br2 (50 mmol, 2.6 mL) 

was added dropwise whilst cooling in an ice bath. The mixture was stirred overnight, then poured 

onto H2O (100 mL) and the organic phase was separated, washed with 5% Na2S2O3, and H2O. 

After drying over MgSO4 and evaporation of the solvent, the corresponding bromoketone was 

obtained almost quantitatively. The resulting products were used in the next step without further 

purification1. 

    Sodium formate (150 mmol) was dissolved in ethanol (100 mL), and bromoketone (37.5 
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mmol) was added. The resulting mixture was stirred at reflux (78 °C) for 24 h, and then the 

mixture was filtered hot and concentrated in vacuo. The residue was purified by preparative 

thin-layer chromatography eluting with petroleum ether/ethyl acetate (4:1) to give the 

corresponding products(2k and 2l) 2. 

 

3. General procedure for the synthesis of compounds 3a-l 

R1

O

OH

R2

R1

O

OMOM

R2
Dimethoxymethane

    CHCl3, P2O5

  0 oC - rt. 4 h

64-97% yield
2a-l

3a-l

 

Procedure: 

    To a mixture of 20 mmol of ketoalcohol and 4.0 g of phosphorus pentoxide in 60 mL of dry 

chloroform, 60 mL of dry dimethoxymethane was added dropwise. The reaction was stirred at room 

temperature for 3 h. The reaction mixture then was poured into 100 mL of cold, half-saturated, aqueous 

sodium carbonate and the black oil remaining in the flask was rinsed with the aqueous sodium 

carbonate. The aqueous layer was extracted with three 60 mL portions of CH2Cl2, the CH2Cl2 layer was 

washed with brine, dried over Na2SO4, and concentrated under reduced pressure. The crude product 

was purified by column chromatography on silica gel (10% EA/PE,) to afford the title compounds(3a-l) 

3. 

4. General procedure for the synthesis of compounds 5a-l 

rt. 4-10 hreflux, 5 hR1

O

OMOM

R2

HONH2 HCl

AcONa, EtOH-H2O
R1

N

OMOM

R2

OH

R1

NHAc

OMOM

R2

Fe, DMF, Ac2O

    30-91% yield
3a-l 4a-l (Z)-5a-l

 

    A mixture of MOM protected ketoalcohol (3a-l) (10 mmol), H2NOH·HCl (20 mmol) and NaOAc 

(20 mmol) in 2:1 EtOH:H2O (80 mL) was heated at reflux for 4 - 6 h.  When the reaction was 

complete, H2O (60 mL) was added and the resulting mixture was concentrated and extracted with 

EtOAc (3 × 30 mL). The combined extracts were washed with H2O (30 mL), brine (30 mL), dried 

(Na2SO4), and then concentrated under vacuum. The residue (4a-l) was used directly in next step 

without further purification.  

To a solution mixture of oxime and Ac2O (9 mL) in DMF (15 mL) at rt was added Fe powder 

(10.5 g) followed by Me3SiCl (2 drops). The red suspension was stirred at rt for 4 - 10 h. When the 

reaction was complete (TLC), Et2O (60 mL) was added, and the mixture was filtered through a Celite 

pad and washed with CH2Cl2. The filter was concentrated, and the residue was purified by flash 

chromatography on silica gel with EtOAc/hexane (1/4-1/1, V/V) for elution to afforded 5a-l. Samples 

were further purified by recrystallization from EtOAc/hexane 4.   

 

5. General procedure for asymmetric hydrogenation of compound 5a-l  

OMOM

NHAc

R1

R2

(Z)-5a-l

Rh(COD)2BF4 (1 mol%)

40 oC, 24 h, H2(40 atm),

       CF3CH2OH

(R,S)-Josiphos

(1S, 2R) 6a-l

R2 NHAc

OMOM

R1

 

The reaction was carried out with 0.05 mmol of substrate at 40 oC under a 40 atm H2 pressure 

in 2 mL solvent for 24 h with a substrate/[Rh(COD)2]BF4/ligand ratio of 1/0.01/0.011. And then 
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the hydrogen was released slowly and the catalyst was removed through the silicon column. The 

enantiomeric excess was directly determined by chiral HPLC under the following conditions. 

Racemic mixture sample synthsis: The reaction was carried out with 0.05 mmol of substrate at  

rt. under a 40 atm H2 pressure in 2 mL methanol for 24 h with 15 mg Pd/C (30% wt. loading) or 

with substrate/[Rh(COD)2]BF4/Taniphos ratio of 1/0.01/0.011 at 40oC under a 40 atm H2 pressure 

in 2 mL MeOH. And then the hydrogen was released slowly and the catalyst was removed through 

the silicon column. 

 from Aldrich

ref 5

Et3N, AcCl

CHCl3, rt. 45 min

(1S, 2R)- 6a

ref 5

(1S, 2R)-7

(1S, 2R)- 8(1S, 2R)- 7

(1S, 2R)- 8

Ph
NHAc

OH

Ph

Ph
NH2

OH

Ph

Ph
NH2

OH

Ph
Ph

NHAc

OMOM

Ph

Ph
NHAc

OH

Ph

 

 To assure the absolute configuration, commercial available (1S,2R)-2-amino-1,2-diphenylethanol 

7 was acetylated and product 8 was obtained. Meanwhile, deprotection of 6a by refluxing in 3 M 

HCl gave the enantiomerically pure product 8. The HPLC results of 8 thus permitted the absolute 

configuration of 6a to be assigned as (1S, 2R). In addition, when 6a was hydrolyzed in 6 M HCl, 

the corresponding enantiomerical -amino alcohol 7 was obtained in quantitive yield.5 

 

6. NMR, optical rotation and HRMS Data of all compounds. 

 

2-hydroxy-1,2-diphenylethanone 6 

O

HO

         2a  

Yield 78%, light yellow oil; Rf = 0.20 (PE/ether = 5:1); 1H NMR (400 MHz, CDCl3) δ 7.97 – 7.93 

(m, 2H), 7.57 – 7.52 (m, 1H), 7.44 – 7.29 (m, 7H), 6.00 (s, 1H), 4.64 (s, 1H). 

 

2-hydroxy-1,2-bis(3-methoxyphenyl)ethanone 7 

O

HO

OMe

MeO

2b  

Yield 55%, light yellow solid; Rf = 0.15 (PE/ether = 6:1); 1H NMR (400 MHz, CDCl3): δ 7.57 – 

7.45 (m, 2H), 7.30 (dt, J=21.1, 8.0, 2H), 7.10 (ddd, J=8.3, 2.6, 0.7, 1H), 6.96 (d, J=7.6, 1H), 6.90 

– 6.81 (m, 2H), 5.92 (d, J=5.4, 1H), 4.57 (d, J=6.0, 1H), 3.83 (s, 3H), 3.79 (s, 3H). 

 

2-hydroxy-1,2-bis(4-methoxyphenyl)ethanone 6 

O

HO

OMe

MeO

2c  

Yield 56%, light yellow solid; Rf = 0.23 (PE/AcOEt = 4:1); 1H NMR (400 MHz, CDCl3): 1H NMR 

(400 MHz, CDCl3) δ 7.91 (d, J=8.9, 2H), 7.27 (d, J=8.7, 2H), 6.84 (d, J=8.5, 4H), 5.88 (s, 1H), 4.71 (s, 

1H), 3.77 (d, J=1.1, 3H), 3.71 (d, J=1.0, 3H). 
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2-hydroxy-1,2-di-p-tolylethanone 6 

O

HO

2d  

Yield 68%, light yellow oil; Rf = 0.35 (PE/ether = 5:1); 1H NMR (400 MHz, CDCl3): 1H NMR 

(400 MHz, CDCl3) δ 7.85 (d, J=8.0, 2H), 7.28 – 7.18 (m, 4H), 7.15 (d, J=7.6, 2H), 5.93 (s, 1H), 4.60 (s, 

1H), 2.38 (s, 3H), 2.31 (s, 3H). 

 

1,2-bis(4-fluorophenyl)-2-hydroxyethanone 6 
O

HO

F

F

2e  
Yield 88%, light yellow solid; Rf = 0.22 (PE/AcOEt = 4:1); 1H NMR (400 MHz, CDCl3): 1H 

NMR (400 MHz, CDCl3) δ 8.00 – 7.91 (m, 2H), 7.33 (m, 2H), 7.08 (m, 4H), 5.93 (d, J=5.8, 1H), 

4.56 (d, J=5.9, 1H). 

1,2-bis(4-chlorophenyl)-2-hydroxyethanone 6 

O

HO

Cl

Cl

2f  

Yield 73%, light yellow solid; Rf = 0.18 (PE/AcOEt = 4:1); 
1H NMR (400 MHz, CDCl3) δ 7.90 – 7.82 (m, 2H), 7.42 (d, J=8.7, 2H), 7.34 (d, J=8.6, 2H), 7.28 (t, 

J=5.0, 2H), 5.91 (s, 1H), 4.54 (s, 1H). 

 

1,2-bis(4-bromophenyl)-2-hydroxyethanone 6 

O

HO

Br

Br

2g  

Yield 72%, light yellow solid; Rf = 0.25 (PE/AcOEt = 4:1); 1H NMR (400 MHz, CDCl3) δ 7.77 (d, 

J=8.7, 2H), 7.58 (d, J=8.7, 2H), 7.48 (d, J=8.5, 2H), 7.21 (d, J=8.4, 2H), 5.89 (d, J=5.9, 1H), 4.53 (d, 

J=5.9, 1H). 

 

1,2-bis(3-chlorophenyl)-2-hydroxyethanone 8 

O

HO

Cl

Cl

2h  

Yield 77%, light yellow solid; Rf = 0.23 (PE/AcOEt = 4:1); 1H NMR (400 MHz, CDCl3) δ 

7.93-7.22 (m, 8H), 5.91 (d, J=6.0, 1H), 4.52 (d, J=5.3, 1H). 

 

1,2-bis(3-bromophenyl)-2-hydroxyethanone 9 

O

HO

Br

Br

2i  
Yield 64%, light yellow solid; Rf = 0.25 (PE/AcOEt = 4:1); 1H NMR (400 MHz, CDCl3) δ 8.10 – 

7.22 (m, 8H), 5.89 (d, J=5.7, 1H), 4.51 (d, J=6.0, 1H). 
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2-hydroxy-2-(naphthalen-2-yl)-1-(naphthalen-3-yl)ethanone 8 

O

HO

2j  

Yield 65%, light yellow solid; Rf = 0. (PE/AcOEt = 4:1); 1H NMR (400 MHz, CDCl3) δ 8.55 (s, 1H), 

8.05 (dd, J=8.6, 1.6, 1H), 7.99 (s, 1H), 7.93 – 7.74 (m, 6H), 7.63 – 7.42 (m, 5H), 6.35 (d, J=6.1, 1H), 

4.89 (d, J=6.1, 1H). 

 

2,3-dihydro-2-hydroxyinden-1-one 10 

O

OH

2k  

Yield 47%, yellow oil; Rf = 0.20 (PE/AcOEt = 4:1); 1H NMR (400 MHz, CDCl3) δ 7.69 (d, J=7.7, 

1H), 7.59 (td, J=7.6, 1.1, 1H), 7.47 – 7.29 (m, 2H), 4.58 (dd, J=7.9, 5.0, 1H), 4.22 (s, 1H), 3.54 (dd, 

J=16.6, 7.9, 1H), 3.00 (dd, J=16.6, 5.0, 1H). 

 

3,4-dihydro-2-hydroxynaphthalen-1(2H)-one 11 

O

OH

2l  

Yield 54%, yellow oil; Rf = 0.21 (PE/AcOEt = 4:1); 1H NMR (400 MHz, CDCl3) δ 8.05 (dd, J=7.8, 

1.3, 1H), 7.60 – 7.47 (m, 1H), 7.41 – 7.22 (m, 2H), 4.49 – 4.33 (m, 1H), 4.00 (s, 1H), 3.24 – 2.98 (m, 

2H), 2.60 – 2.47 (m, 1H), 2.12 – 1.95 (m, 1H). 

 

2-(methoxymethoxy)-1,2-diphenylethanone 12 

O

MOMO

     3a  

Yield 90%, White solid; Rf = 0.53 (PE/AcOEt = 4:1); 1H NMR (400 MHz, CDCl3) δ 7.25-7.15 (m, 

8H), 4.82 (s, 2H), 3.58 (s, 3H), 2.20 (s, 1H). 

 

2-(methoxymethoxy)-1,2-bis(3-methoxyphenyl)ethanone 

O

MOMO

OMe

MeO

3b  
Yield 90%; yellow oil; Rf = 0.55 (PE/ AcOEt = 4:1); 1H NMR (400 MHz, CDCl3) δ 8.02 – 7.92 (m, 

2H), 7.40 (d, J=8.7, 2H), 6.93 – 6.81 (m, 4H), 5.96 (s, 1H), 4.75 (s, 2H), 3.82 (s, 3H), 3.77 (s, 3H), 3.38 

(s, 3H).  13C NMR (100 MHz, CDCl3): δ 194.92, 163.47, 159.78, 131.30, 129.45, 128.25, 127.99, 

114.34, 113.71, 94.72, 79.03, 55.93, 55.43, 55.24. HRMS-ESI+(m/z): C18H21O5 [M+H]+ calcd for 

317.1389, found 317.1388. 

 

2-(methoxymethoxy)-1,2-bis(4-methoxyphenyl)ethanone 
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O

MOMO

OMe

MeO

3c  

Yield 87%; yellow oil; Rf = 0.25 (PE/AcOEt = 4:1); 1H NMR (400 MHz, CDCl3) δ 7.63 – 7.49 (m, 

2H), 7.29 (, 2H), 7.05 (m, 3H), 6.85 (m 1H), 5.97 (s, 1H), 4.78 (s, 2H), 3.81 (s, 3H), 3.78 (s, 3H), 

3.37 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 196.19, 159.99, 159.65, 137.36, 136.31, 129.97, 129.48, 

121.62, 120.35, 119.86, 114.39, 113.20, 113.03, 95.08, 79.99, 56.04, 55.39, 55.26. HRMS-ESI+(m/z): 

C18H21O5 [M+H]+ calcd for 317.1389, found 317.1388. 

 
2-(methoxymethoxy)-1,2-di-p-tolylethanone 

O

MOMO

3d  

Yield 67%; yellow oil; Rf = 0.74 (PE/AcOEt = 10:1); 1H NMR (400 MHz, CDCl3) δ 7.91 (t, J=7.8, 

2H), 7.37 (d, J=8.1, 2H), 7.19 (dd, J=13.5, 8.0, 4H), 6.00 (s, 1H), 4.77 (s, 2H), 3.39 (s, 3H), 2.37 (s, 

3H), 2.33 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 196.06, 144.07, 138.52, 133.04, 132.55, 129.66, 

129.20, 129.12, 128.04, 94.84, 79.57, 55.96, 21.68, 21.21. HRMS-ESI+(m/z): C18H21O3 [M+H]+ 

calcd for 285.1491, found 285.1490. 

 

1,2-bis(4-fluorophenyl)-2-(methoxymethoxy)ethanone 

O

MOMO

F

F

3e  

Yield 90%; yellow solid; Rf = 0.65 (PE/AcOEt = 4:1); 1H NMR (400 MHz, CDCl3) δ 8.09 – 7.98 (m, 

2H), 7.51 – 7.41 (m, 2H), 7.07 (dt, J=10.6, 8.7, 4H), 5.91 (s, 1H), 4.80 – 4.72 (m, 2H), 3.35 (s, 3H). 13C 

NMR (100 MHz, CDCl3) δ 194.95, 166.98, 164.43, 164.06, 161.60, 131.81, 129.50, 116.12, 115.88, 

115.64, 95.32, 79.74, 56.13. 19F NMR (377 MHz, CDCl3) δ -104.14, -112.76. HRMS-ESI+(m/z): 

C16H15F2O3 [M+H]+ calcd for 293.0989, found 293.0987. 

 

1,2-bis(4-chlorophenyl)-2-(methoxymethoxy)ethanone 

O

MOMO

Cl

Cl

3f  

Yield 91%; yellow solid; Rf = 0. 54 (PE/AcOEt = 10:1); 1H NMR (400 MHz, CDCl3) δ 7.96 – 7.89 (m, 

2H), 7.43 – 7.32 (m, 6H), 5.87 (s, 1H), 4.80 – 4.75 (m, 2H), 3.34 (s, 3H). 13C NMR (100 MHz, 

CDCl3)δ 195.25, 139.90, 134.75, 134.26, 133.00, 130.55, 129.24, 128.93, 128.92, 95.48, 80.04, 56.23. 

HRMS-ESI+(m/z): C16H15Cl2O3 [M+H]+ calcd for 325.0398, found 325.0393. 

 

1,2-bis(4-bromophenyl)-2-(methoxymethoxy)ethanone 

O

MOMO

Br

Br

3g  

Yield 88%; yellow solid; Rf = 0.34 (PE/AcOEt = 10:1); 1H NMR (400 MHz, CDCl3) δ 7.84 (d, J = 8.6 

Hz, 2H), 7.54 (dd, J = 22.6, 8.6 Hz, 4H), 7.35 (d, J = 8.4 Hz, 2H), 5.85 (s, 1H), 4.82 – 4.73 (m, 2H), 
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3.34 (s, 3H).13C NMR (100 MHz, CDCl3) δ 195.41, 134.76, 133.39, 132.20, 131.93, 130.64, 129.18, 

128.72, 122.97, 95.52, 80.14, 56.25. HRMS-ESI+(m/z): C16H15Br2O3 [M+H]+ calcd for 414.9367, 

found414.9367. 

 

1,2-bis(3-chlorophenyl)-2-(methoxymethoxy)ethanone 

O

MOMO

Cl

Cl

3h  

Yield 97%; yellow solid; Rf = 0.79 (PE/AcOEt = 4:1); 1H NMR (400 MHz, CDCl3) δ 7.98 (s, 1H), 

7.85 (dd, J=7.8, 0.9, 1H), 7.54 – 7.47 (m, 2H), 7.41 – 7.29 (m, 4H), 5.86 (s, 1H), 4.78 (s, 2H), 3.35 (d, 

J=1.9, 3H). 13C NMR(100 MHz, CDCl3) δ 195.09, 137.58, 136.25, 134.97, 133.39, 130.27, 129.92, 

129.08, 127.57, 127.26, 125.68, 95.64, 80.14, 56.31. HRMS-ESI+(m/z): C16H15Cl2O3 [M+H]+ calcd 

for 325.0398, found 325.0393. 

 

1,2-bis(3-bromophenyl)-2-(methoxymethoxy)ethanone 

O

MOMO

Br

Br

3i  

Yield 90%; yellow solid; Rf = 0. 84 (PE/AcOEt = 4:1); 1H NMR (400 MHz, CDCl3) δ 8.25 – 7.10 (m, 

8H), 5.85 (s, 1H), 4.78 (s, 2H), 3.35 (s, 3H). 13C NMR(100 MHz, CDCl3) δ 194.97, 137.80, 136.37, 

132.02, 130.49, 130.16, 127.70, 126.15, 123.06, 95.65, 80.05, 56.34. HRMS-ESI+(m/z): C16H15Br2O3 

[M+H]+ calcd for 414.9367, found414.9367. 

 

2-(methoxymethoxy)-2-(naphthalen-2-yl)-1-(naphthalen-3-yl)ethanone 

O

MOMO

3j  

Yield 96%; yellow solid; Rf = 0.74 (PE/AcOEt = 4:1); 1H NMR (400 MHz, CDCl3) δ 8.62 (s, 1H), 

8.12 – 8.03 (m, 2H), 7.94 (d, J=8.0, 1H), 7.89 – 7.77 (m, 5H), 7.67 (dd, J=8.5, 1.7, 1H), 7.62 – 7.45 (m, 

4H), 6.36 (s, 1H), 4.89 (s, 2H), 3.44 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 196.49, 135.56, 133.44, 

133.31, 133.28, 132.44, 132.32, 131.00, 129.76, 128.95, 128.69, 128.43, 128.16, 127.72, 127.62, 

126.79, 126.58, 126.43, 125.15, 124.56, 95.22, 80.31, 56.20. HRMS-ESI+(m/z): C24H21O3 [M+H]+ 

calcd for 357.1491, found 357.1490. 

 

2,3-dihydro-2-(methoxymethoxy)inden-1-one 

O

OMOM

3k  

Yield 64%; yellow oil; Rf = 0. 94 (DCM); 1H NMR (400 MHz, CDCl3) δ 7.75 (d, J=7.6, 1H), 7.61 (t, 

J=7.5, 1H), 7.44 – 7.35 (m, 2H), 5.01 (d, J=6.7, 1H), 4.84 (d, J=6.7, 1H), 4.56 – 4.44 (m, 1H), 3.55 (dd, 

J=16.7, 7.8, 1H), 3.47 (s, 3H), 3.04 (dd, J=16.7, 4.8, 1H). 13C NMR(100 MHz, CDCl3) δ 203.68, 

150.64, 135.62, 134.59, 127.91, 126.64, 124.25, 96.55, 77.26, 55.83, 34.13. HRMS-ESI+(m/z): 

C11H13O3[M+H]+ calcd for 193.0865, found193.0864. 
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3,4-dihydro-2-(methoxymethoxy)naphthalen-1(2H)-one 

O

OMOM

3l  

Yield 78%; Pale-yellow oil; Rf = 0.48 (PE/AcOEt = 4:1); 1H NMR (400 MHz, CDCl3) δ 8.00 (t, J=7.0, 

1H), 7.51 – 7.39 (m, 1H), 7.28 (q, J=7.2, 1H), 7.22 (dd, J=8.4, 4.5, 1H), 4.96 – 4.86 (m, 1H), 4.85 – 

4.79 (m, 1H), 4.36 (ddd, J=11.8, 7.2, 4.5, 1H), 3.46 – 3.33 (m, 3H), 3.07 (d, J=4.1, 2H), 2.39 (ddd, 

J=12.2, 6.0, 2.7, 1H), 2.27 – 2.10 (m, 1H). 13C NMR (100 MHz, CDCl3) δ 196.50, 143.35, 133.60, 

131.84, 128.59, 127.58, 126.74, 95.96, 77.02, 55.69, 30.20, 27.68. HRMS-ESI+(m/z): C12H15O3 

[M+H]+ calcd for 207.1021, found207.1016. 

 

N-((Z)-2-(methoxymethoxy)-1,2-diphenylvinyl)acetamide 

NHAc

OMOMPh

Ph

(Z)-5a  

Yield 78%; White solid; Rf = 0.33 (PE/AcOEt = 1:1); 1H NMR (400 MHz, CDCl3) δ 7.62 (s, 1H), 

7.20-7.16 (m, 10H), 5.33 (s, 1H), 4.82 (s, 2H), 3.58 (s, 3H), 2.15 (s, 3H). 13C NMR (100 MHz, 

CDCl3)δ 168.28, 145.94, 143.76, 133.16, 130.22, 129.28, 128.11, 127.88, 127.24, 95.97, 57.29. 23.96. 

HRMS-ESI+(m/z): C18H20NO3 [M+H]+ calcd for 298.1443, found 298.1448. The  structure of  (Z)-5a 

was determined by X-Ray (Figure 1) 

 

Figure 1. the X-ray structure of (Z)-5a 

 

(Z)-N-[2-Methoxymethoxy-1,2-bis-(3-methoxy-phenyl)-vinyl]-acetamide 

NHAc

OMOM

(Z)-5b

OMe

OMe  

Yield 35%; White solid; Rf = 0.30 (PE/AcOEt = 1:1); 1H NMR (400 MHz, CDCl3) δ 7.76 (s, 1H), 7.05 

(dd, J=13.5, 6.3, 2H), 6.72 (dd, J=21.1, 11.6, 6H), 4.79 (s, 2H), 3.58 (s, 3H), 3.56 (s, 3H), 3.51 (s, 3H), 

2.05 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 173.65, 168.53, 159.17, 158.99, 144.45, 136.80, 134.80, 

129.36, 128.93, 123.56, 123.51, 122.59, 115.14, 114.54, 113.20, 95.93, 57.19, 55.02, 23.71. 

HRMS-ESI+(m/z): C20H24NO5 [M+H]+ calcd for 358.1654, found 358.1666. 

 

(Z)-N-[2-Methoxymethoxy-1,2-bis-(4-methoxy-phenyl)-vinyl]-acetamide 

NHAc

OMOM

(Z)-5c

MeO

MeO
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Yield 53%; White solid; Rf = 0.31 (PE/AcOEt = 1:1); 1H NMR (400 MHz, CDCl3) δ 7.63 (s, 1H), 7.08 

(t, J=8.8, 4H), 6.79 – 6.63 (m, 4H), 4.78 (s, 2H), 3.75 (d, J=8.6, 6H), 3.53 (s, 3H), 2.11 (s, 3H).  

13C NMR(100 MHz, CDCl3) δ 174.49, 162.74, 159.23, 158.43, 143.40, 131.42, 131.30, 130.92, 130.47, 

127.62, 126.97, 125.74, 122.47, 115.21, 112.83, 95.79, 55.15, 36.58, 31.48. HRMS-ESI+(m/z): 

C20H24NO5 [M+H]+ calcd for 358.1654, found 358.1666. 

 

(Z)-N-(2-Methoxymethoxy-1,2-di-p-tolyl-vinyl)-acetamide 

NHAc

OMOM

(Z)-5d  

Yield 30%; Colorless oil; Rf = 0.32 (PE/AcOEt = 1:1) 1H NMR (400 MHz, CDCl3) δ 7.60 (s, 1H), 7.07 

(d, J=8.0, 4H), 7.00 (t, J=10.2, 4H), 4.80 (s, 2H), 3.56 (s, 3H), 2.31 (s, 3H), 2.29 (s, 3H), 2.13 (s, 3H). 

13C NMR(100 MHz, CDCl3) δ 168.28, 143.68, 137.99, 136.88, 132.25, 130.03, 129.27, 129.04, 128.85, 

128.69, 128.06, 126.79, 125.52, 123.41, 122.60, 95.88, 57.25, 23.97, 21.32. HRMS-ESI+(m/z): 

C20H24NO5 [M+H]+ calcd for 326.1756, found 326.1751. 

 

(Z)-N-[1,2-Bis-(4-fluoro-phenyl)-2-methoxymethoxy-vinyl]-acetamide 

NHAc

OMOM

(Z)-5e

F

F
 

Yield 91%; White solid; Rf = 0.43 (PE/AcOEt = 1:1) 1H NMR (400 MHz, CDCl3) δ 7.64 (s, 1H), 7.13 

(dd, J=7.6, 5.6, 4H), 6.95 – 6.85 (m, 4H), 4.80 (s, 2H), 3.56 (s, 3H), 2.13 (s, 3H). 13C NMR(100 MHz, 

CDCl3) δ 168.32, 163.68, 163.12, 161.18, 160.65, 142.73, 132.05, 131.97, 130.95, 129.21, 123.32, 

115.48, 115.26, 115.17, 114.95, 95.86, 57.18, 23.94. 19F NMR (377 MHz, CDCl3) δ=-112.18, -114.30 

HRMS-ESI+(m/z): C18H18F2NO3 [M+H]+ calcd for 334.1255, found 334.1259. 

 

(Z)-N-[1,2-Bis-(4-chloro-phenyl)-2-methoxymethoxy-vinyl]-acetamide 

NHAc

OMOM

(Z)-5f

Cl

Cl
 

Yield 84%; White solid; Rf = 0.38 (PE/AcOEt = 1:1); 1H NMR (400 MHz, CDCl3) δ 7.66 (s, 1H), 

7.21-7.09 (m, 8H), 4.80 (s, 2H), 3.56 (s, 3H), 2.13 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 168.35, 

142.76, 134.34, 133.35, 131.61, 131.40, 130.50, 128.61, 128.35, 127.08, 123.82, 96.05, 57.23, 23.92 

HRMS-ESI+(m/z): C18H18Cl2NO3 [M+H]+ calcd for 366.0664, found 366.0658. 

 

(Z)-N-[1,2-Bis-(4-bromo-phenyl)-2-methoxymethoxy-vinyl]-acetamide 

NHAc

OMOM

(Z)-5g

Br

Br
 

Yield 81%; Yellow solid; Rf = 0.48 (PE/AcOEt = 1:1); 1H NMR (400 MHz, CDCl3) δ 7.66 (s, 1H), 
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7.34 (dd, J=15.5, 8.1, 4H), 7.04 (d, J=7.9, 4H), 4.79 (s, 2H), 3.56 (s, 3H), 2.13 (s, 3H). 13C NMR (100 

MHz, CDCl3) δ 168.64, 142.79, 140.99, 139.45, 138.37, 133.75, 131.64, 131.30, 130.77, 127.38, 

123.94, 122.61,121.54, 96.06, 57.25, 23.92. HRMS-ESI+(m/z): C18H18Br2NO3 [M+H]+ calcd for 

455.9633, found 455.9625. 

 

(Z)-N-[1,2-Bis-(3-chloro-phenyl)-2-methoxymethoxy-vinyl]-acetamide 

NHAc

OMOM

(Z)-5h

Cl

Cl  

Yield 77%; White solid; Rf = 0.37 (PE/AcOEt = 1:1); 1H NMR (400 MHz, CDCl3) δ 7.67 (s, 1H), 7.28 

– 6.90 (m, 8H), 4.81 (s, 2H), 3.57 (s, 3H), 2.14 (s, 3H). 13C NMR(100 MHz, CDCl3) δ 167.98, 142.89, 

136.60, 134.91, 134.25, 129.77, 129.45, 129.22, 128.94, 128.65, 128.50, 125.95, 124.12, 96.18, 57.27, 

23.85.HRMS-ESI+(m/z): C18H18Cl2NO3 [M+H]+ calcd for 366.0664, found 366.0658. 

 

(Z)-N-[1,2-Bis-(3-bromo-phenyl)-2-methoxymethoxy-vinyl]-acetamide 

NHAc

OMOM

(Z)-5i

Br

Br  

Yield 75%; Yellow solid; Rf = 0.58 (PE/AcOEt = 1:1); 1H NMR (400 MHz, CDCl3) δ 7.65 (s, 1H), 

7.44 – 7.32 (m, 4H), 7.09 – 6.99 (m, 4H), 4.81 (s, 2H), 3.57 (s, 3H), 2.15 (s, 3H). 13C NMR (100 MHz, 

CDCl3) δ 168.38, 142.87, 136.87, 135.17, 132.64, 131.77, 131.57, 130.61, 129.69, 129.49, 128.95, 

128.18, 124.03, 122.31, 122.06, 96.19, 57.27, 23.89. HRMS-ESI+(m/z): C18H18Br2NO3 [M+H]+ 

calcd for 455.9633, found 455.9625. 

 

(Z)-N-(2-Methoxymethoxy-1,2-di-naphthalen-2-yl-vinyl)-acetamide 

NHAc

OMOM

(Z)-5j  

Yield 62%; White solid; Rf = 0.28 (PE/AcOEt = 1:1)  1H NMR (400 MHz, CDCl3) δ 7.81 (s, 2H), 

7.75 (d, J=6.0, 2H), 7.68 (d, J=7.4, 2H), 7.59 (d, J=8.5, 2H), 7.45 – 7.41 (m, 2H), 7.22 (s, 2H), 4.90 (s, 

2H), 3.63 (s, 3H), 2.21 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 168.45, 133.18, 132.99, 132.67, 131.00, 

129.52, 128.22, 128.14, 127.62, 127.59, 127.51, 127.34, 126.57, 126.25, 125.88, 96.36, 57.40, 24.03. 

HRMS-ESI+(m/z): C26H24NO3 [M+H]+ calcd for 398.1749, found 398.1756. 

N-(2-Methoxymethoxy-3H-inden-1-yl)-acetamide 

NHAc

OMOM

5k  

Yield 44%; White solid; Rf = 0.22 (PE/AcOEt = 1:1)1H NMR (400 MHz, CDCl3) δ 7.24 (dt, J=29.6, 

12.2, 4H), 7.09 (d, J=8.4, 1H), 5.15 (s, 2H), 3.53 (s, 3H), 3.51 (d, J=4.9, 2H), 2.23 (s, 3H). 13C NMR 
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(100 MHz, CDCl3) δ 168.85, 154.92, 152.00, 141.17, 134.37, 126.62, 118.71, 116.87, 114.65, 94.95, 

56.46, 34.61, 23.36. HRMS-ESI+(m/z): C13H16NO3 [M+H]+ calcd for 234.1130, found234.1132 

 

N-(2-Methoxymethoxy-3,4-dihydro-naphthalen-1-yl)-acetamide 

NHAc

OMOM

5l  

Yield 56%; White solid; Rf = 0.17 (PE/AcOEt = 1:1) 1H NMR (400 MHz, CDCl3) δ 7.26 – 7.03 (m, 

4H), 6.69 (d, J=118.0, 1H), 5.06 (d, J=11.0, 2H), 3.48 (s, 3H), 2.96 (td, J=8.1, 4.1, 2H), 2.64 (q, J=8.3, 

2H), 2.07 (d, J=117.3, 3H). 13C NMR (100 MHz, CDCl3) δ 174.39, 169.25, 151.23, 149.65, 133.64, 

132.60, 132.44, 132.31, 127.22, 127.01, 126.92, 126.43, 126.27, 125.78, 121.84, 121.40, 115.50, 

115.04, 93.75, 93.42, 56.57, 56.40, 27.98, 27.89, 23.82, 23.71, 23.39, 20.12. HRMS-ESI+(m/z): 

C14H18NO3 [M+H]+ calcd for 248.1283, found 248.1287. 

 

 (1S, 2R)-N-(2-Methoxymethoxy-1,2-diphenyl-ethyl)-acetamide 

NHAcMOMO

(1S,2R)-6a  

White solid, melting point: 63-65 oC, yield: 99%, 93% ee; [α]D
20 = 85.8 (c = 0.4, EtOH); The 

enantiomeric excess was determined by HPLC on Chiralpak OD-H column, hexane: isopropanol = 

95:5; flow  rate = 1.0 mL/min; UV detection at 254 nm; tR = 14.1 min (minor), 20.2 min (major). 
1H NMR (400 MHz, CDCl3) δ 7.25 (d, J=3.6, 4H), 7.15 – 7.01 (m, 4H), 6.41 (d, J=8.1, 1H), 5.28 (dd, 

J=8.1, 4.8, 1H), 5.01 (d, J=4.8, 1H), 4.60 (dd, J=21.6, 6.6, 2H), 3.33 (s, 3H), 1.99 (s, 3H). 13C 

NMR(100 MHz, CDCl3) δ 169.04, 137.99, 137.56, 128.15, 128.07, 127.99, 127.93, 127.45, 127.34, 

94.91, 80.79, 57.76, 55.84, 23.45. HRMS-ESI+(m/z): C18H21NNaO3
+ [M+Na]+ calcd for 322.1419, 

found 322.1419. 

 

(1S, 2R)-N-[2-Methoxymethoxy-1,2-bis-(3-methoxy-phenyl)-ethyl]-acetamide 

(1S,2R)-6b

NHAcMOMO

OMeMeO

 

Colorless oil, yield: 98%, 91% ee; [α]D
20 =7.6 (c = 0.4, EtOH); The enantiomeric excess was 

determined by HPLC on Chiralpak OD-H column, hexane: isopropanol = 90:10; flow  rate = 1.0 

mL/min; UV detection at 220 nm; tR = 12.2 min (minor), 17.8 min (major). 
1H NMR (400 MHz, CDCl3) δ 7.17 (td, J=7.9, 2.6, 2H), 6.82 – 6.68 (m, 4H), 6.67 – 6.63 (m, 1H), 6.54 

(s, 1H), 6.37 (d, J=8.6, 1H), 5.25 (dd, J=8.6, 4.7, 1H), 4.97 (d, J=4.7, 1H), 4.61 (dd, J=20.5, 6.6, 2H), 

3.73 (s, 3H), 3.67 (s, 3H), 3.35 (s, 3H), 2.00 (s, 3H). 13C NMR(100 MHz, CDCl3) δ 169.04, 159.34, 

159.15, 139.58, 139.10, 129.10, 128.91, 120.45, 119.71, 114.09, 114.02, 112.83, 112.32, 94.95, 80.57, 

57.60, 55.89, 55.19, 55.13, 23.47. HRMS-ESI+(m/z): C20H25NNaO5
+ [M+Na]+ calcd for 382.1630, 

found 382.1630. 

 

(1S, 2R)-N-[2-Methoxymethoxy-1,2-bis-(4-methoxy-phenyl)-ethyl]-acetamide 
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(1S,2R)-6c

NHAcMOMO

OMeMeO  

Colorless oil, yield: 99%, 94% ee; [α]D
20 = -2 (c = 0.4, EtOH); The enantiomeric excess was 

determined by HPLC on Chiralpak OD-H column, hexane: isopropanol = 90:10; flow  rate = 1.0 

mL/min; UV detection at 220 nm; tR = 14.6 min (major), 16.4 min (minor). 
1H NMR (400 MHz, CDCl3) δ 7.06 (d, J=8.7, 2H), 6.96 (d, J=8.6, 2H), 6.78 (dd, J=8.7, 5.3, 4H), 6.34 

(d, J=8.6, 1H), 5.17 (dd, J=8.6, 4.7, 1H), 4.92 (d, J=4.7, 1H), 4.57 (dd, J=18.2, 6.6, 2H), 3.79 (s, 6H), 

3.33 (s, 3H), 1.98 (s, 3H). 13C NMR(100 MHz, CDCl3) δ 168.95, 159.21, 158.80, 130.27, 129.60, 

129.31, 128.64, 113.40, 113.30, 94.66, 80.40, 57.25, 55.81, 55.22, 55.18, 23.48. HRMS-ESI+(m/z): 

C20H25NNaO5
+ [M+Na]+ calcd for 382.1630, found 382.1630. 

 

(1S, 2R)-N-(2-Methoxymethoxy-1,2-di-p-tolyl-ethyl)-acetamide 

(1S,2R)-6d

NHAcMOMO

 

Colorless oil, yield: 99%, 96% ee; [α]D
20 = -0.7 (c = 0.3, EtOH); The enantiomeric excess was 

determined by HPLC on Chiralpak IC column, hexane: isopropanol = 80:20; flow  rate = 1.0 

mL/min; UV detection at 225 nm; tR = 12.2 min (minor), 16.0 min (major). 
1H NMR (400 MHz, CDCl3) δ 7.04 (dd, J=14.7, 7.5, 6H), 6.95 (d, J=8.0, 2H), 6.29 (d, J=7.0, 1H), 5.23 

(dd, J=8.7, 4.8, 1H), 4.95 (d, J=4.7, 1H), 4.58 (dd, J=19.7, 6.6, 2H), 3.33 (s, 3H), 2.33 (s, 6H), 1.98 (s, 

3H). 13C NMR(100 MHz, CDCl3) δ 168.92, 137.60, 136.96, 135.13, 134.47, 128.76, 128.64, 128.00, 

127.35, 94.76, 80.67, 57.43, 55.80, 23.50, 21.19, 21.15. HRMS-ESI+(m/z): C20H25NNaO3
+ [M+Na]+ 

calcd for 350.1732, found 350.1732. 

 

(1S, 2R)-N-[1,2-Bis-(4-fluoro-phenyl)-2-methoxymethoxy-ethyl]-acetamide 

(1S,2R)-6e

NHAcMOMO

FF  

White solid, melting point: 183-184 oC, yield: 97%, 95% ee; [α]D
20 = 36.2 (c = 0.4, EtOH); The 

enantiomeric excess was determined by HPLC on Chiralpak IC column, hexane: isopropanol = 

90:10; flow  rate = 1.0 mL/min; UV detection at 220 nm; tR = 12.8 min (major), 13.8 min 

(minor). 
1H NMR (400 MHz, CDCl3) δ 7.10 – 7.06 (m, 2H), 7.01 – 6.91 (m, 6H), 6.49 (d, J=8.4, 1H), 5.16 (dd, 

J=8.5, 4.6, 1H), 4.97 (d, J=4.6, 1H), 4.58 (dd, J=30.6, 6.6, 2H), 3.36 (s, 3H), 2.01 (s, 3H). 13C NMR 

(100 MHz, CDCl3) δ 169.03, 163.63, 163.38, 161.18, 160.94, 133.40, 133.37, 133.35, 133.32, 129.93, 

129.85, 128.89, 128.81, 115.21, 114.99, 114.92, 114.71, 95.01, 80.15, 57.27, 55.95, 23.41. 19F NMR 

(377 MHz, CDCl3) δ -113.91, -114.83.HRMS-ESI+(m/z): C18H20F2NO3
+ [M+H]+ calcd for 336.1406, 

found 336.1404. 

 

(1S, 2R)-N-[1,2-Bis-(4-chloro-phenyl)-2-methoxymethoxy-ethyl]-acetamide 

(1S,2R)-6f

NHAcMOMO

ClCl  
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White solid, melting point: 190-193 oC, yield: 99%, 98% ee; [α]D
20 = 37.2 (c = 0.4, EtOH); The 

enantiomeric excess was determined by HPLC on Chiralpak IC column, hexane: isopropanol = 

90:10; flow  rate = 1.0 mL/min; UV detection at 220 nm; tR = 12.8 min (major), 15.2 min 

(minor). 
1H NMR (400 MHz, CDCl3) δ 7.22 (dd, J=8.4, 5.6, 4H), 7.00 (dd, J=27.0, 8.4, 4H), 6.50 (d, J=8.4, 1H), 

5.16 (dd, J=8.5, 4.5, 1H), 4.97 (d, J=4.5, 1H), 4.59 (dd, J=35.7, 6.6, 2H), 3.37 (s, 3H), 2.01 (s, 3H). 13C 

NMR (100 MHz, CDCl3) δ 169.07, 136.04, 135.97, 133.91, 133.44, 129.67, 128.51, 128.41, 128.13, 

95.19, 80.17, 57.27, 56.02, 23.40. HRMS-ESI+(m/z): C18H19Cl2NNaO3
+ [M+Na]+ calcd for 

390.0640, found 390.0640. 

 

(1S, 2R)-N-[1,2-Bis-(4-bromo-phenyl)-2-methoxymethoxy-ethyl]-acetamide 

(1S,2R)-6g

NHAcMOMO

BrBr  

White solid, melting point: 186-188oC, yield: 99%, 96.7% ee; [α]D
20 = 45.5 (c = 0.4, EtOH); The 

enantiomeric excess was determined by HPLC on Chiralpak IC column, hexane: isopropanol = 

80:20; flow  rate = 1.0 mL/min; UV detection at 220 nm; tR = 6.9 min (major), 8.0 min (minor). 
1H NMR (400 MHz, CDCl3) δ 7.42 – 7.33 (m, 4H), 6.98 (d, J=8.4, 2H), 6.91 (d, J=8.4, 2H), 6.50 – 

6.40 (d, J=8.4, 1H), 5.15 (dd, J=8.5, 4.4, 1H), 4.96 (d, J=4.4, 1H), 4.59 (dd, J=37.3, 6.6, 2H), 3.38 (s, 

3H), 2.02 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 169.04, 136.53, 136.41, 131.37, 131.09, 130.01, 

128.82, 122.13, 121.65, 95.24, 80.21, 57.27, 56.04, 23.41. HRMS-ESI+(m/z): C18H19Br2NNaO3
+ 

[M+Na]+ calcd for 479.9609, found 479.9609. 

 

(1S, 2R)-N-[1,2-Bis-(3-chloro-phenyl)-2-methoxymethoxy-ethyl]-acetamide 

(1S,2R)-6h

NHAcMOMO

ClCl

 

White solid, melting point: 130-131 oC, yield: 98%, 97% ee; [α]D
20 = 65.5 (c = 0.4, EtOH); The 

enantiomeric excess was determined by HPLC on Chiralpak IC column, hexane: isopropanol = 

90:10; flow  rate = 1.0 mL/min; UV detection at 220 nm; tR = 12.5 min (major), 14.0 min 

(minor). 
1H NMR (400 MHz, CDCl3) δ 7.21 (ddd, J=17.8, 8.1, 4.8, 5H), 7.05 (s, 1H), 6.93 (dd, J=16.2, 7.6, 2H), 

6.45 (d, J=8.4, 1H), 5.18 (dd, J=8.5, 4.7, 1H), 4.97 (d, J=4.7, 1H), 4.61 (dd, J=36.1, 6.6, 2H), 3.37 (s, 

3H), 2.03 (s, 3H). 13C NMR(100 MHz, CDCl3) δ 169.06, 139.63, 139.48, 134.22, 133.90, 129.50, 

129.15, 128.35, 128.14, 127.84, 127.35, 126.74, 125.28, 95.25, 80.13, 57.36, 56.05, 23.40. 

HRMS-ESI+(m/z): C18H19Cl2NNaO3
+ [M+Na]+ calcd for 390.0640, found 390.0640. 

 

 

(1S, 2R)-N-[1,2-Bis-(3-bromo-phenyl)-2-methoxymethoxy-ethyl]-acetamide 

(1S,2R)-6i

NHAcMOMO

BrBr

 

White solid, melting point: 126-128 oC, yield: 99%, 99.9 % ee; [α]D
20 = 53.6 (c = 0.25, EtOH); 

The enantiomeric excess was determined by HPLC on Chiralpak IA column, hexane: isopropanol 
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= 90:10; flow  rate = 1.0 mL/min; UV detection at 220 nm; tR = 8.1 min (minor), 9.3 min 

(major). 
1H NMR (400 MHz, CDCl3) δ 7.42 – 6.95 (m, 8H), 6.51 (d, J=8.4, 1H), 5.16 (dd, J=8.5, 4.8, 1H), 4.94 

(d, J=4.8, 1H), 4.60 (dd, J=33.8, 6.6, 2H), 3.35 (s, 3H), 2.01 (s, 3H). 13C NMR(100 MHz, CDCl3) δ 

169.12, 139.89, 139.79, 131.30, 131.04, 130.77, 130.34, 129.79, 129.45, 127.21, 125.76, 122.35, 

122.11, 95.21, 80.05, 57.35, 56.04, 23.39. HRMS-ESI+(m/z): C18H19Br2NNaO3
+ [M+Na]+ calcd for 

479.9609, found 479.9609. 

 

 (1S, 2R)-N-(2-Methoxymethoxy-1,2-di-naphthalen-2-yl-ethyl)-acetamide 

 

(1S,2R)-6j

NHAcMOMO

 

White solid, melting point: 152-153 oC, yield: 99%, 94 % ee; [α]D
20 = 83.3 (c = 0.3, EtOH); The 

enantiomeric excess was determined by HPLC on Chiralpak IA column, hexane: isopropanol = 

95:5; flow  rate = 1.0 mL/min; UV detection at 210 nm; tR = 24.9 min (major), 32.5 min (minor). 
1H NMR (400 MHz, CDCl3) δ 7.84 – 7.71 (m, 6H), 7.65 (d, J=14.5, 3H), 7.48 (ddd, J=9.4, 4.7, 2.3, 

4H), 7.32 (dd, J=8.5, 1.6, 1H), 7.12 (dd, J=8.5, 1.7, 1H), 6.46 (d, J=8.6, 1H), 5.58 (dd, J=8.6, 5.0, 1H), 

5.28 (d, J=4.9, 1H), 4.66 (dd, J=23.7, 6.7, 2H), 3.34 (s, 3H), 2.01 (s, 3H). 13C NMR (100 MHz, CDCl3) 

δ 169.07, 135.63, 135.09, 133.13, 133.01, 132.88, 132.80, 128.88, 127.98, 127.94, 127.69, 127.66, 

127.56, 127.22, 126.86, 126.17, 126.13, 125.97, 125.85, 125.20, 124.95, 94.97, 80.97, 57.83, 55.94, 

23.51. HRMS-ESI+(m/z): C26H25NNaO3
+ [M+Na]+ calcd for 422.1732, found 422.1732. 

 

N-(2-Methoxymethoxy-indan-1-yl)-acetamide 

OMOM

NHAc

(1S,2R)-6k  

White solid, melting point: 135-137 oC,  yield: 98%, 55.5 % ee; [α]D
20 =-10 (c = 0.25, EtOH); 

The enantiomeric excess was determined by HPLC on Chiralpak IA column, hexane: isopropanol 

= 90:10; flow  rate = 1.0 mL/min; UV detection at 220 nm; tR = 14.8 min (major), 17.4 min 

(minor). 
1H NMR (400 MHz, CDCl3) δ 7.32 – 7.24 (m, 4H), 6.29 (d, J=8.1, 1H), 5.57 (dd, J=8.1, 5.3, 1H), 4.72 

(dd, J=28.9, 6.7, 2H), 4.56 (dt, J=5.4, 3.4, 1H), 3.38 (s, 3H), 3.09 (d, J=3.3, 2H), 2.14 (s, 3H). 13C 

NMR (100 MHz, CDCl3) δ 170.17, 141.34, 139.61, 128.05, 127.11, 124.99, 124.08, 95.68, 78.69, 

56.15, 55.62, 37.24, 23.43. HRMS-ESI+(m/z): C13H17NNaO3
+ [M+Na]+ calcd for 258.1106, found 

258.1106. 

 

N-(2-Methoxymethoxy-1,2,3,4-tetrahydro-naphthalen-1-yl)-acetamide 

(1S,2R)-6l

NHAc

OMOM

 

White solid, melting point: 151-153 oC, yield: 98%, 3.7 % ee; [α]D
20 = -10 (c = 0.25, EtOH); The 

enantiomeric excess was determined by HPLC on Chiralpak IA column, hexane: isopropanol = 

90:10; flow  rate = 1.0 mL/min; UV detection at 220 nm; tR = 13.5 min (major), 15.9 min 
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(minor). 
1H NMR (400 MHz, CDCl3) δ 7.29 (dd, J=5.7, 3.3, 1H), 7.22 – 7.17 (m, 2H), 7.13 (dd, J=5.3, 3.7, 1H), 

6.33 (d, J=9.1, 1H), 5.36 (dd, J=9.5, 3.7, 1H), 4.76 (dd, J=16.5, 6.8, 2H), 4.14 (ddd, J=5.7, 3.9, 1.8, 

1H), 3.40 (s, 3H), 3.09 – 2.74 (m, 2H), 2.21 (dtd, J=14.1, 5.8, 3.7, 1H), 2.14 (s, 3H), 2.02 – 1.92 (m, 

1H). 13C NMR(100 MHz, CDCl3) δ 170.01, 136.26, 135.01, 128.52, 127.70, 127.13, 126.40, 95.59, 

73.62, 55.75, 49.89, 25.84, 24.71, 23.55. HRMS-ESI+(m/z): C14H19NNaO3
+ [M+Na]+ calcd for 

272.1263, found 272.1263. 

 

(1S, 2R)- 8

Ph
NHAc

OH

Ph

 

White solid, yield: 99%, 99 % ee; [α]D
20 =9.25 (c = 0.4, EtOH); The enantiomeric excess was 

determined by HPLC on Chiralpak AD-H column, hexane: isopropanol = 90:10; flow rate = 1.0 

mL/min; UV detection at 254 nm; tR = 15.2 min (minor), 18.6 min (major). 
1H NMR (400 MHz, d6-DMSO) δ 8.28 (d, J=9.2, 1H), 7.33 – 7.14 (m, 10H), 5.44 (d, J=4.9, 1H), 4.94 

(dd, J=9.2, 7.1, 1H), 4.75 (dd, J=7.0, 5.0, 1H), 1.71 (s, 3H). 13C NMR(100 MHz, DMSO) δ 168.39, 

143.70, 141.03, 128.80, 127.97, 127.86, 127.35, 127.14, 127.02, 75.37, 58.79, 23.08. 

HRMS-ESI+(m/z): C16H17NNaO2
+

 [M+Na]+ calcd for 278.1157, found 278.1157. 
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8. Copies of NMR spectra and HPLC results of all compounds 
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