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General Information: All reactions were carried out under argon. All reagents are commercially 

available and used without further purification. 1H NMR (300 MHz, 400 MHz) and 13C NMR (75 MHz) 

spectra were obtained at 25 ºC using CDCl3 as solvent and chemical shifts are reported as  values 

relative to TMS as internal standard. HPLC analyses were performed on equipped with a chiral column 

and automatic inyector, using mixtures of n-hexane/isopropyl alcohol (IPA) as mobile phase, at 25 ºC. 

Analytical TLC was performed on silica gel plates and the spots were visualized under UV light (=254 

nm). For flash chromatography we employed silica gel 60 (0.040-0.063 mm). For recycling 

experiments, an Edwards T-station equipped with a diaphragm pump 75 was used for water evaporation.

General procedure for the preparation of DES: The corresponding solid components of the desired 

DES in the correct proportion were placed in a 50 mL round-bottom flask. The resulting mixture was 

heated to 80 ºC (from 1 to 3 h) under argon atmosphere with stirring until a clear colourless liquid was 

obtained. 

General procedure for the aldol reaction in deep eutectic solvent: To around 1 mL of the 

corresponding solvent in a vessel under argon atmosphere, L-proline (0.035 g, 30 mol%) and the 

corresponding aldehyde (1 mmol) were added. Then the source of nucleophile was charged (5 mmol for 

the case of acetone and propanal, 1 mmol for cyclohexanone, 2 for the other ketones). The reaction 

mixture was stirred under argon atmosphere for 24 h to 5 days (see Table 1 and 2, Scheme 3 and text) at 

room temperature. Then, 2 mL of water were added and the mixture was extracted with ethyl acetate (3 

× 1 mL). The resulting organic phase was dried over anhydrous magnesium sulphate, and the solvent 

was evaporated under reduced pressure. The resulting crude material was purified by percolation 

through a small pad of silica gel with 1:1 ethyl acetate/hexane mixtures. In the case of using propanal, 

after extraction, the resulting organic phase was dried over anhydrous magnesium sulphate, and the 

solvent was evaporated under reduced pressure. The resulting crude was treated with sodium 

borohydride (5 mmol, 190 mg) in methanol (3 mL). The reaction mixture was stirred during 2 h at 0 ºC. 

After reaction, phosphate buffer (2 mL) was added, and the mixture was extracted with ethyl acetate (3 

× 1 mL). The resulting organic phase was dried over anhydrous magnesium sulphate, and the solvent 

was evaporated under reduced pressure. The resulting crude material was purified by percolation 

through a small pad of silica gel with 1:1 ethyl acetate/hexane mixtures.

Recover and reuse of the catalyst and DES: To the corresponding solvent [aprox 3 mL: D-glucose 

(2.7 g) and D/L-malic acid (2.1 g)] were placed in a vessel under argon atmosphere. L-proline (0.175 g) 

and the corresponding aldehyde (5 mmol) were added. Then the source of nucleophile was charged (25 

mmol). The reaction mixture was stirred under argon atmosphere for 24 h. Then, 10 mL of water was 
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added and the resulting organic upper layer was collected through a pipette for the gram scale 

procedure. The resulting organic phase was dried over anhydrous magnesium sulphate, and the solvent 

was evaporated under reduced pressure. The resulting crude material was purified recrystallization from 

ethyl acetate/hexane mixtures. The aqueous layer was evaporated under reduced pressure. Water traces 

were eliminated for the residue using a high-vacuum membrane pump system over 24 hours. Then, the 

flask containing the DES and L-proline was charged with a new batch of aldehyde and acetone.

Spectra data of aldol products
O

NO2

OH

3a

4-Hydroxy-4-(4-nitrophenyl)butan-2-one:[1]

1H NMR (300 MHz, CDCl3, 25 ºC, TMS): δ=s2.86 (d, J(H,H)=2.9 Hz, 2H), 3.59 (d, 

J(H,H)= 3.3 Hz, 1H), 5.27 (dd, J(H,H)= 2.9, 3.3 Hz, 1H), 7.55 (d, J(H,H)= 8.8 Hz, 2H), 8.21 ppm (d, 

J(H,H)= 8.8 Hz, 2H). 13C NMR (75 MHz, CDCl3, 25 ºC, TMS): δ=30.5, 51.4, 68.7, 123.6, 126.3, 147.3, 

149.8, 208.2 ppm. 

The enantiomeric excess was determined by HPLC with a Chiralcel AS column at 254 nm (n-hexane/i-

PrOH: 85/15, 1.0 mL/min), tR = 16.8 (major), tR = 26.8 (minor).

O OH

3b

NO2

4-Hydroxy-4-(2-nitrophenyl)butan-2-one:[2]
1H NMR (400 MHz, CDCl3, 25 ºC, TMS): δ=2.17 (s, 3H), 2.92-2.73 (m, 2H), 3.60 (br s, 1H), 3.82 (s, 

3H), 5.41 (d, 1H, J(H,H)=8 Hz), 6.86 (d, 1H, J(H,H)=8 Hz), 6.97 (t, 1H, J(H,H)=8 Hz), 7.25 (t, 1H, 

J(H,H)=8 Hz), 7.44 ppm (d, 1H, J(H,H)= 8 Hz). 13C NMR (100 MHz, CDCl3, 25 ºC, TMS): δ= 30.5, 

50.3, 55.2, 65.3, 110.2, 120.7,126.2, 128.3, 130.9, 155.7 ppm. 

The enantiomeric excess was determined by HPLC with a Chiralcel ADH column at 254 nm (n-

hexane/i-PrOH: 98/2, 1.0 mL/min), tR = 41.7 (major), tR = 45 (minor).

O OH

3c

NO2

4-Hydroxy-4-(3-nitrophenyl)butan-2-one:[2]

S3



1H NMR (300 MHz, CDCl3, 25 ºC, TMS): δ=2.21 (s, 3H), 2.69-2.96 (m, 2H), 3.39 (s, 1H), 5.12 

(dd, 1H, J(H,H)=7.8, 4.5 Hz), 7.24 (d, 2H, J(H,H)= 8.3 Hz), 7.48 ppm (d, 2H, J(H,H)=8.4 Hz,). 
13C NMR (75 MHz, CDCl3, 25 ºC, TMS): 30.7, 51.5, 68.8, 120.7, 122.6, 129.5, 131.8, 144.7, 

148.3, 208.8 ppm.
The enantiomeric excess was determined by HPLC with a Chiralcel ADH column at 254 nm (n-

hexane/i-PrOH: 95/5, 1.0 mL/min), tR = 21.4 (major), tR = 22.7 (minor).

O

CN

OH

3d

4-(4-Cyanophenyl)-4-hydroxybutan-2-one:[2]

1H NMR (300 MHz, CDCl3, 25 ºC, TMS): δ=2.21 (s, 3H), 2.83 (m, 2H), 5.05-5.24 (m, 1H), 7.47 

(d, 2H, J(H,H)= 8.7 Hz), 7.63 ppm (d, 2H, J(H,H)=8.7 Hz). 13C NMR (75 MHz, CDCl3, 25 ºC, 

TMS): 29.4, 51.6, 68.9, 111.2, 118.8, 126.4, 132.4, 148.1, 208.7 ppm.
The enantiomeric excess was determined by HPLC with a Chiralcel ODH column at 230 nm (n-

hexane/i-PrOH: 95/5, 1.0 mL/min), tR = 31.2 (major), tR = 36.3 (minor).

O

CF3

OH

3e

4-Hydroxy-4-(4-(trifluoromethyl)phenyl)butan-2-one:[2]

1H NMR (300 MHz, CDCl3, 25 ºC, TMS): δ=s2.86 (d, J(H,H)=2.9 Hz, 2H), 3.59 (d, 

J(H,H)= 3.3 Hz, 1H), 5.27 (dd, J(H,H)= 2.9, 3.3 Hz, 1H), 7.55 (d, J(H,H)= 8.8 Hz, 2H), 8.21 ppm (d, 

J(H,H)= 8.8 Hz, 2H). 13C NMR (75 MHz, CDCl3, 25 ºC, TMS): δ=30.5, 51.4, 68.7, 123.6, 126.3, 147.3, 

149.8, 208.2 ppm. 

The enantiomeric excess was determined by HPLC with a Chiralcel AS column at 230 nm (n-hexane/i-

PrOH: 92/8, 1.0 mL/min), tR = 8.6 (major), tR = 10.8 (minor).

O OH

3f

Cl

4-(2-Chlorophenyl)-4-hydroxybutan-2-one:[1]
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1H NMR (300 MHz, CDCl3, 25 ºC, TMS): δ=2.17 (s, 3H), 2.61-2.96 (m, 2H), 3.80 (br s, 1H), 5.46-

5.55 (m, 1H), 7.14-7.28 ppm (m, 4H). 13C NMR (75 MHz, CDCl3, 25 ºC, TMS): 30.5, 50.1, 66.5, 

127.1, 127.2, 128.5, 129.5, 129.3, 209.0 ppm.
The enantiomeric excess was determined by HPLC with a Chiralcel AS column at 254 nm (n-hexane/i-

PrOH: 98/2, 1.0 mL/min), tR = 20.8 (minor), tR = 24.4 (major).

O OH

3g

4-Hydroxy-4-phenylbutan-2-one:[1]

1H NMR (300 MHz, CDCl3, 25 ºC, TMS): δ=2.21 (s, 3H), 2.83 (dd, 1H, J(H,H)=3.3, 17.7 Hz), 2.90 

(dd, 1H, J(H,H)=9.0, 17.7 Hz), 5.16 (dd, 1H, J(H,H)=3.3, 9.0 Hz),), 7.29 ppm (m, 5H). 13C NMR 

(75 MHz, CDCl3, 25 ºC, TMS): 30.8, 50.2, 69.8, 125.6, 128.6, 127.7, 128.5, 142.6, 209.3 ppm.
The enantiomeric excess was determined by HPLC with a Chiralcel AS column at 210 nm (n-hexane/i-

PrOH: 90/10, 1.0 mL/min), tR = 11.5 (major), tR = 14.1 (minor).

O OH

3h

4-Hydroxy-4-(4-tolil)butan-2-one:[3]

1H NMR (300 MHz, CDCl3, 25 ºC, TMS): δ=s.35 (s, 32.82 (d, J(H,H)=3.0 Hz, 2H), 

3.33 (br s, 1H), 5.12 (d, J(H,H)= 3.0 Hz, 1H), 7.17 (d, J(H,H)= 8.9 Hz, 2H), 7.26 ppm (d, J(H,H)= 8.9 

Hz, 2H). 13C NMR (75 MHz, CDCl3, 25 ºC, TMS): δ=21.1, 30.8, 52.0, 69.7, 125.6, 128.2, 129.7, 137.4, 

209.2 ppm. 

The enantiomeric excess was determined by HPLC with a Chiralcel IA column at 280 nm (n-hexane/i-

PrOH: 95/5, 1.0 mL/min), tR = 10.5 (minor), tR = 12.6 (major).

O OH

3i

4-Hydroxy-4-(cyclohexyl)-butan-2-one:[3]
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1H NMR (300 MHz, CDCl3, 25 ºC, TMS): δ=0.95-1.25 (m, 6h), 1.61-1.76 (m. 5H), s2.53 

(m, 2H), 2.89 (br s, 1H), 3.82 (m, 1H) ppm. 13C NMR (75 MHz, CDCl3, 25 ºC, TMS): δ=25.8, 26.2, 

26.5, 28.1, 29.0, 30.7, 42.9, 47.7, 71.9, 210.7 ppm. 

The enantiomeric excess was determined by HPLC with a Chiralcel AS column at 210 nm (n-hexane/i-

PrOH: 90/10, 1.0 mL/min), tR = 9.5 (major), tR = 11.3 (minor).

O OH

NO2

anti-3j

2-[Hydroxy(4-nitrophenyl)methyl]cyclohexanone:[3]
1H NMR (300 MHz, CDCl3 CDCl3, 25 ºC, TMS): δ=1.28-1.49 (m, 1H), 1.52-1.73 (m, 3H), 1.79-1.83 

(m, 1H), 2.06-2.14 (m, 1H), 2.21-2.31 (m, 1H), 2.33-2.50 (m, 1H), 2.54-2.63 (m, 1H), 3.12 (br s, 1H 

syn), 4.02 (br s, 1H anti), 4.88 (d, J(H,H)=8.4 Hz, 1H anti), 5.46 (s, 1H syn), 7.49 (d, J(H,H)=8.7 Hz , 

2H), 8.19 ppm (d, J(H,H)=8.7 Hz, 2H). 13C NMR (75 MHz, CDCl325 ºC, TMS): δ=anti 24.6, 27.5, 

30.6, 42.6, 57.1, 73.9, 123.5, 127.8, 147.4, 148.3, 214.6. 

The enantiomeric excess was determined by HPLC with a Chiralcel ADH column at 254 nm (n-

hexane/i-PrOH: 90/10, 1.0 mL/min), anti: tR = 19.1 (minor), tR = 25.1 (major), syn: tR = 15.0 (minor), tR 

= 17.1 (major).

O OH

anti-3k
CF3

2-[Hydroxy(4-(trifluoromethyl)phenyl)methyl]cyclohexanone:[4]
1H NMR (300 MHz, CDCl3 CDCl3, 25 ºC, TMS): δ=1.49-1.83 (m, 5H), 2.05-2.10 (m, 1H), 2.30-2.48 

(m, 2H), 2.65-2.71 (m, 1H), 4.05 (d, J(H,H)=4.0 Hz, 1H), 5.35 (dd, J(H,H)=4.0, 8.2 Hz, 1H), 7.49 (d, 

J(H,H)=8.7 Hz , 2H), 8.19 ppm (d, J(H,H)=8.7 Hz, 2H). 13C NMR (75 MHz, CDCl3, 25 ºC, TMS): 

δ=anti 24.8, 27.8, 30.3, 42.6, 57.5, 70.3, 127.1, 128.1, 128.6, 129.1, 132.8, 139.0, 215.1 ppm. 

The enantiomeric excess was determined by HPLC with a Chiralcel AD column at 210 nm (n-hexane/i-

PrOH: 90/10, 1.0 mL/min), anti: tR = 20.5 (minor), tR = 26.3 (major), syn: tR = 13.9 (minor), tR = 16.2 

(minor).
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O OH Cl

anti-3l

2-[(2-Chlorophenyl)hydroxymethyl]cyclohexanone:[4]
1H NMR (300 MHz, CDCl3, 25 ºC, TMS): δ=1.49-1.83 (m, 5H), 2.05-2.10 (m, 1H), 2.30-2.48 (m, 2), 

2.65-2.71 (m, 1H), 4.05 (d, J(H,H)=3.9 Hz, 1H), 5.35 (dd, J(H,H)=3.9, 8.1 Hz, 1H), 7.18-7.22 (m, 1H), 

7.27-7.34 (m, 2H), 7.54-7.56 ppm (m, 1H). 13C NMR (75 MHz, CDCl3, 25 ºC, TMS): δ=anti 25.0, 27.8, 

30.6, 42.7, 57.6, 72.9, 123.4, 127.9, 128.5, 129.1, 132.5, 140.7, 215.2ppm. 

The enantiomeric excess was determined by HPLC with a Chiralcel ODH column at 280 nm (n-

hexane/i-PrOH: 95/5, 1.0 mL/min), anti: tR = 8.5 (major), tR = 10.8 (minor), syn: tR = 6.4 (minor), tR = 

7.9 (major).

O OH

anti-3m

F

2-[Hydroxy-(4-(fluorophenyl)methyl]-cyclohexanone:[5]
1H NMR (300 MHz, CDCl3, 25 ºC, TMS): δ=1.22-2.08 (m, 6H), 2.31-2.65 (m, 3H), 4.03 (br s, 1H), 

4.77 (d, J(H,H)=8.4 Hz, 1H), 7.03 (d, J(H,H)=8.7 Hz , 2H), 7.33 ppm (d, J(H,H)=8.7 Hz , 2H). 13C 

NMR (75 MHz, CDCl3, 25 ºC, TMS): δ=anti 24.6, 27.7, 30.7, 42.6, 57.4, 74.1, 115.2, 128.5, 136.5, 

162.6, 215.4 ppm.

The enantiomeric excess was determined by HPLC with a Chiralcel ADH column at 210 nm (n-

hexane/i-PrOH: 90/10, 0.3 mL/min), anti: tR = 42.6 (minor), tR = 47.3 (major), syn: tR = 28.8 (minor), tR 

= 32.9 (major).

O OH

S

anti-3n

NO2

3-hydroxy(4-nitrophenyl)methyl)tetrahydro-4H-thiopyran-4-one:[6]
1H NMR (300 MHz, CDCl3, 25 ºC, TMS):. δ=2.48-2.55 (m, 1H), 2.65 (t, J(H,H)=12.2 Hz, 1H), 2.71-

2.84 (m, 2H), 2.96-3.05 (m, 3H), 3.67 (br s, 1H), 5.05 (d, J(H,H)=7.9 Hz, 1H, anti), 5.52 (br s, 1H, syn), 
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7.55 (d, J(H,H)=8.8 Hz, 2H), 8.24 ppm (d, J(H,H)=8.8 Hz, 2H). 13C NMR (75 MHz, CDCl3, 25 ºC, 

TMS): δ=anti 30.7, 32.8, 44.7, 59.4, 73.1, 123.8, 127.7, 147.6, 147.7, 211.2 ppm.

The enantiomeric excess was determined by HPLC with a Chiralcel AD column at 280 nm (n-hexane/i-

PrOH: 90/10, 1.0 mL/min), anti: tR = 38.6 (minor), tR = 69.2 (major). syn: tR = 29.6 (mayor), tR = 59.4 

(minor).

OH

NO2

O

syn-3o

2-[Hydroxy(4-nitrophenyl)methyl]cyclopentanone:[3]
1H NMR (300 MHz, CDCl3 CDCl3, 25 ºC, TMS): δ=1.72-1.75 (m, 2H), 1.96-2.09 (m, 1H), 2.30-2.74 

(m, 2H), 2.74 (d, J(H,H)=4.8 Hz, 1H, syn), 4.77 (br s, 1H, anti), 4.84 (d, J(H,H)=9.1 Hz, 1H, syn), 5.42 

(s, 1H), 7.52 (d, J(H,H)=8.4 Hz, 2H), 8.21 ppm (d, J(H,H)=8.7 Hz, 2H). 13C NMR (75 MHz, CDCl3, 25 

ºC, TMS): δ=anti 20.2, 22.2, 38.8, 56.0, 70.3, 123.6, 126.3, 147.0, 150.2, 219.6; anti 20.2, 26.7, 38.5, 

55.0, 74.3, 123.5, 127.3, 147.2, 148.5, 219.7 ppm. 

The enantiomeric excess was determined by HPLC with a Chiralcel AD column at 280 nm (n-hexane/i-

PrOH: 96/4, 1.0 mL/min), syn: tR = 31.4 (major), tR = 46.0 (minor). anti: tR = 55.9 (minor), tR = 58.9 

(major).

anti-3p

O OH

9

2-(-1-hydroxyundecyl)cyclopentan-1-one:[7]
1H NMR (300 MHz, CDCl3 CDCl3, 25 ºC, TMS): δ=0.83 (t, J(H,H)=6.6 Hz, 3H), 1.23 (br s, 2H), 

1.36-2.29 (m, 22H), 4.03 ppm (dt, J(H,H)=3, 6.6 Hz, 1H). 13C NMR (75 MHz, CDCl3, 25 ºC, TMS): 

δ=14.1, 20.6, 22.8, 26.0, 29.3, 29.4, 29.45, 29.5, 29.6, 31.8,34.8, 39.1, 54.4, 96.5, 221.7 ppm.

The enantiomeric excess was determined by HPLC with a Chiralcel IA column at 254 nm (n-hexane/i-

PrOH: 99/1, 1.0 mL/min), syn: tR = 8.6 (minor), tR = 10.5 (major). anti: tR = 14.8 (major), tR = 20.6 

(minor).

O

NO2

OH

OH

anti-3q
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3,4-Dihydroxy-4-(4-nitrophenyl)butan-2-one:[8] 
1H NMR (300 MHz, CDCl3, 25 ºC, TMS): δ= 2.02 (s, 3H), 3.03 (d, J(H,H)=4.3 Hz, 1H), 3.71 (d, 

J(H,H)=4.9 Hz, 1H), 4.60-4.91 (m, 1H), 5.08-5.11 (m, 1H), 7.62 (d, J(H,H)=8.4 Hz, 2H), 8.24 ppm (d, 

J(H,H)=8.9 Hz, 2H). 13C NMR (75 MHz, CDCl3, 25 ºC, TMS): δ=27.7, 74.3, 80.5, 123.7, 127.0, 

146.3, 147.3, 207.2 ppm. 

The enantiomeric excess was determined by HPLC with a Chiralcel ADH column at 254 nm (n-

hexane/i-PrOH: 80/20, 0.8 mL/min), anti: tR = 10.5 (minor), tR = 11.7 (major), syn: tR = 13.4 (mayor), tR 

= 17.1 (minor).

O

NO2

OH

OMe

anti-3r

4-hydroxy-3-methoxy-4-(4-nitrophenyl)butan-2-one:[8] 
1H NMR (300 MHz, CDCl3, 25 ºC, TMS): δ= 2.16 (s, 3H), 3.20 (s, 1H), 3.32 (s, 3H), 3.70 (d, 

J(H,H)=6.2 Hz, 1H), 5.02 (d, J(H,H)=6.2 Hz, 1H), 7.56 (d, J(H,H)=8.8 Hz, 2H), 8.22 ppm (d, 

J(H,H)=8.8 Hz, 2H). 13C NMR (75 MHz, CDCl3, 25 ºC, TMS): δ=27.5, 59.6, 73.3, 89.6, 123.4, 127.7, 

146.7, 147.7, 209.9 ppm. 

The enantiomeric excess was determined by HPLC with a Chiralpak ODH column at 280 nm (n-

hexane/i-PrOH: 90/10, 0.8 mL/min), tR = 12.9 (major), tR = 15.7 (minor).

 

OH OH

NO2
anti-5a

2-Methyl-1-(4-nitrophenyl)propane-1,3-diol:[9]
1H NMR (300 MHz, CDCl3, 25 ºC, TMS): δ=0.78 (d, J(H,H)=7.0 Hz, 3H), 2.01-2.06 (m, 1H), 2.74 (br 

s, 1H), 3.72-3.85 (m, 3H), 4.72 (d, J(H,H)=7.8 Hz, 1H anti), 7.54 (d, J(H,H)=8.7 Hz, 2H), 8.23 ppm (d, 

J(H,H)=8.7 Hz, 2H). 13C NMR (75 MHz, CDCl3, 25 ºC, TMS): δ=13.6, 41.5, 67.4, 79.3, 123.6, 127.5, 

147.4, 150.5 ppm. 

The enantiomeric excess was determined by HPLC with a Chiralpak AD column at 210 nm (n-hexane/i-

PrOH: 97/3, 1.0 mL/min), anti: tR = 89.6 (major), tR = 94.5 (minor); syn: tR = 79.3 (major), tR = 85.3 

(minor). 

OH OH

anti-5b

Cl
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2-Methyl-1-(2’-chlorophenyl)propane-1,3-diol:[10]
1H NMR (300 MHz, CDCl3, 25 ºC, TMS): δ=0.87 (t, J(H,H)=7.2 Hz, 3H), 2.10-2.15 (m, 1H), 2.59-2.62 

(m, 1H), 3.09 (d, J(H,H)=3.9 Hz, 1H), 3.72-3.78 (m, 2H), 5.13 (dd, J(H,H)=3.8 Hz, 7.2 Hz, 1H), 7.17-

7.24 (m, 1H), 7.30-7.35 (m, 2H), 7.58-7.61 ppm (m, 1H). 13C NMR (75 MHz, CDCl3, 25 ºC, TMS): 

δ=13.6, 40.6, 67.4, 76.1, 127.1, 128.0, 128.6, 129.4, 132.4, 140.8 ppm. 

The enantiomeric excess was determined by for the benzoylated product by HPLC with a Chiralpak AD 

column at 230 nm (n-hexane/i-PrOH: 97/3, 1.0 mL/min), anti: tR = 39.1 (major), tR = 60.5 (minor); syn: 

tR = 23.8 (major), tR = 32.7 (minor).

OH OH

CF3
anti-5c

2-Methyl-1-(4-trifluromethylphenyl)propane-1,3-diol:[10]
1H NMR (300 MHz, CDCl325 ºC, TMS): δ=0.72 (d, J(H,H)=7.0 Hz, 3H), 2.01-2.03 (m, 1H), 2.89 (br s, 

1H), 3.66-3.79 (m, 3H), 4.61 (d, J(H,H)=7.9 Hz, 1H anti), 5.04 (br s, 1H, syn) 7.45 (d, J(H,H)=8.1 Hz, 

2H), 7.61 ppm (d, J(H,H)=8.1 Hz, 2H). 13C NMR (75 MHz, CDCl3, 25 ºC, TMS): δ=13.6, 41.4, 67.6, 

79.9, 125.2, 126.9, 130.0, 147.2. 

The enantiomeric excess was determined by HPLC with a Chiralpak AD column at 230 nm (n-hexane/i-

PrOH: 97/3, 1.0 mL/min), anti: tR = 28.5 (major), tR = 30.3 (minor); syn: tR = 18.3 (major), tR = 19.9 

(minor).
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NMR spectra for aldol products
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HPLC for aldol products
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