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General information: Catalysts 1 and 2 were prepared according to literature1. All the reagents 

were 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 δ values relative to TMS as internal standard. IR spectra were obtained with Jasco 4100 LE 

(Pike Piracle ATR). High resolution mass spectra (HRMS-ESI) were obtained on a Waters LCT Premier 

XE apparatus equipped with a time of flight (TOF) analyzer and the samples were ionized by ESI 

techniques and introduced through an ultra-high pressure liquid chromatography (UPLC) model Waters 

ACQUITY H CLASS. Optical rotations were measured on a Jasco P-1030 Polarimeter with a 5 cm cell 

(c given in g/100 mL). 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 using KMnO4 solution as revelator. For 

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

 

General procedures for the aldol reaction 

 

General procedure for the aldehyde-ketone aldol reaction using glyoxylic acid 

monohydrate: 

To a mixture of the glyoxylic acid monohydrate (0.25 mmol, 0.023 g), catalyst (10 mol%) and 

water (2.5 mmol, 0.045 mL) at the indicated temperature was added the corresponding ketone (0.5 

mmol). The reaction was stirred until the glyoxylic acid was consumed (monitored by TLC). Then 

Me3SiCHN2 2 M in diethyl ether (1 mmol, 0.5 mL) was added at the crude product. The corresponding 

mixture was stirred for 1 h, and the solvents were evaporated in vacuo. The resulting residue was 

purified by chromatography (hexanes/AcOEt) to yield the pure aldol product. During purification the 

aldols 6c and 6d undergo an epimerisation and therefore the diastereoselectivities of the crude 1H-RMN 

is different than the one showed in the HPLC or GC spectra. 

General procedure for the aldehyde-ketone aldol reaction using glyoxylic acid 50% 
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aqueous solution: 

To a mixture of the glyoxylic acid 50% aqueous solution (0.25 mmol, 0.027 mL) and catalyst 

(10 mol%) at the indicated temperature was added the corresponding ketone (0.5 mmol). The reaction 

was stirred until the glyoxylic acid was consumed (monitored by TLC). Then, Me3SiCHN2 2 M in 

diethyl ether (1 mmol, 0.5 mL) was added at the crude product. The corresponding mixture was stirred 

for 1 h, and the solvents were evaporated in vacuo. The resulting residue was purified by 

chromatography (hexanes/AcOEt) to yield the pure aldol product. During purification the aldols 6c and 

6d undergo an epimerisation and therefore the diastereoselectivities of the crude 1H-RMN is different 

than the one showed in the HPLC or GC spectra. 

 

Procedure for the α-hydroxy-γ-keto acids preparation: 

To a mixture of the glyoxylic acid monohydrate (0.25 mmol, 0.023 g) and catalyst 2a (0.025 

mmol, 0.013 g) at 0º C was added the corresponding ketone (0.5 mmol). The reaction was stirred until 

the glyoxylic acid was consumed (monitored by TLC). Then, ethyl acetate was added (10 mL), and the 

crude product was washed with H2O (3x10 mL) the aqueous phase was evaporated to obtain the 

corresponding α-hydroxy-δ-keto acid with glyoxylic acid traces. The glyoxylic acid was precipitated 

using dioxane and the corresponding α-hydroxy-γ-keto acid was purified by passing it through a small 

silica gel pad and concentrated in vacuo. 
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Spectra data of aldol products 

 
O OH

O

OH

5a  
 

(R)-2-Hydroxy-2-[(S)-oxocyclohexyl]acetic acid (5a).2 Data for the major Isomer (2S, 2’R). 

Colorless oil (0.020 g, 71%); [α]26
D = -10 (c = 0.9 in MeOH); Rf = 0.1 (EtOAc) (revealed with 

KMnO4).  νmax/cm-1 3421 (CO2H), 1714 (CO), 1702 (CO). δH (300 MHz; CDCl3; Me4Si)  1.58 - 1.88 

(3 H, m, Hcyclo), 1.90 - 2.05 (1 H, m, Hcyclo), 2.0.6 - 2.31 (2 H, m, Hcyclo), 2.31 - 2.56 (2 H, m, Hcyclo), 

2.98 - 3.12 (1 H, m, CHCHOH), 4.18 (1 H, d, J = 3.1, CHOH). δC (75 MHz; CDCl3; Me4Si) 24.7 

(CH2), 27.2 (CH2), 30.2 (CH2), 42.0 (CH2), 53.7 (CH), 70.4 (CH), 176.8 (C), 213.0 (C).  m/z (IE) 172 

(M+,2%), 136 (10), 126 (100), 109 (95), 97 (18), 81 (51). 

 
OH

O

OH
O

5f  
 (R)-2-Hydroxy-2-[(S)-2-oxocycloheptyl]acetic acid (5f).3 Data for the major Isomer (2S, 2’R). 

Colorless oil (0.012 g, 26%); [α]26
D = -33 (c = 1.1 in MeOH); Rf= 0.1 (EtOAc) (revealed with KMnO4). 

νmax/cm-1 3351 (CO2H), 1745 (CO), 1701 (CO). δH (300 MHz; CDCl3; Me4Si) 1.19 - 1.36 (1 H, m, 

Hcyclo), 1.42 - 1.63 (2 H, m, Hcyclo), 1.71 - 1.74 (1 H, m, Hcyclo), 1.90 - 2.11 (4 H, m, Hcyclo), 2.46 - 2.79 

(2 H, m, Hcyclo), 3.29 (1 H, d, J = 10.8, OH), 4.31 (1 H, d, J = 2.5, CHOH). δC (75 MHz; CDCl3; Me4Si) 

23.1 (CH2), 27.1 (CH2), 28.8 (CH2), 29.4 (CH2), 43.8 (CH2), 54.5 (CH), 71.2 (CH), 174.8 (C), 219.4 

(C). m/z (IE) 186 (M+, 3%), 168 (20), 122 (100), 107 (74), 92 (18), 65 (48). 

 
O OH

OH

O5h  
 (R)-2-Hydroxy-4-oxopentanoic acid (5h).2 Yellow oil (0.010 g, 30%); [α]26

D = -10 (c = 

0.5 in CHCl3); Rf= 0.1 (EtOAc) (revealed with KMnO4). νmax/cm-1 3359 (OH), 1742 (CO), 1714 (CO), 

1219 (CHOHCO). δH (300 MHz; CDCl3; Me4Si) 2.27 (3 H, s, CH3), 3.01 (1 H, dd, J = 18.3, 6.5, 

CHaHb-CHOH), 3.10 (1 H, dd, J = 18.2, 4.4, CHaHb-CHOH), 4.54 (1 H, dd, J = 6.5, 4.5, CHOH). δC 

Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013



 

S5 

(75 MHz; CDCl3; Me4Si) 30.4 (CH3), 46.2 (CH2), 66.6 (CH), 174.6 (C), 208.1 (C). m/z (IE) 132 (M+, 

3%), 114 (18), 103 (12), 96 (100), 68 (26), 55 (8). 

 
O OH

O

OMe

6a  

(R)-Methyl 2-hydroxy-2-[(S)-2-oxocyclohexyl]acetate (6a).4 Data for the major Isomer (2S, 

2’R). Yellow oil. (0.036 g, 78%); [α]26
D = -27 (c = 1.3 in CHCl3); Rf = 0.23 (Hex/EtOAc; 1:1) (revealed 

with KMnO4). νmax/cm-1 3507 (OH), 1734 (CO), 1707 (CO), 1239 (OCH3). δH (300 MHz; CDCl3; 

Me4Si) 1.62 - 1.80 (2 H, m, Hcyclo), 1.84 - 2.03 (2 H, m, Hcyclo), 2.03 - 2.20 (2 H, m, Hcyclo), 2.23 - 2.48 

(2 H, m, Hcyclo), 2.97 (1 H, ddd, J = 12.8, 5.9, 3.3, CHCHOH), 3.78 (3 H, s, OCH3), 4.04 (1 H, d, J = 

3.3, CHOH). δC (75 MHz; CDCl3; Me4Si) 24.8 (CH2), 26.9 (CH2), 30.1 (CH2), 42.0 (CH2), 52.5 (CH), 

53.6 (CH3), 71.1 (CH), 173.8 (C), 211.3 (C). m/z (IE) 186 (M+, 16%), 154 (19), 136 (17), 127 (100), 

109 (20), 98 (36), 81 (81), 57 (30). 

 
OH

O

OMe

6b

O

 

(R)-Methyl 2-hydroxy-2-[(R)-2-2oxocyclopentyl]acetate (6b).2 As a diastereomer mixture 

(43:57, anti:syn). Yellow oil (0.036 g, 84%); [α]26
D = +20 (c = 1.4 in CHCl3); Rf = 0.25 (Hex/EtOAc 

1:1) (revealed with KMnO4).  νmax/cm-1 3453 (OH), 1735 (CO), 1722 (CO), 1243 (OCH3). δH (300 

MHz; CDCl3; Me4Si) 1.86 - 1.72 (2 H, m, Hcyclo), 1.86 - 2.00 (4 H, m, Hcyclo), 2.00 - 2.14 (4 H, m, 

Hcyclo), 2.14 - 2.41 (4 H, m, Hcyclo), 2.51 - 2.62 (1 H, m, Hcyclo), 2.66 - 2.76 (1 H, m, Hcyclo), 3.81 (3 H, s, 

OCH3, syn), 3.83 (3 H, s, OCH3, anti), 4.34 (1 H, d, J = 3.4, anti), 4.73 (1 H, d, J = 2.5, syn). δC (75 

MHz; CDCl3; Me4Si) 20.5 (CH2), 217.9 (C), 20.7 (CH2), 22.4 (CH2), 25.9 (CH2), 38.4 (CH2), 38.5 

(CH2), 51.6 (CH), 51.9 (CH), 52.8 (2xCH3), 68.8 (CH), 69.6 (CH), 173.9 (C), 174.6 (C), 217.7 (C). m/z 

(IE) 172 (M+, 3%), 154 (16), 140 (53), 122 (25), 113 (100), 95 (28), 85 (50), 67 (84), 57 (37). 

 
OH

O

OMe

6cO

O

 

(R)-Methyl 2-hydroxy-2-[(S)-4-oxotetrahydro-2H-pyran-3-yl]acetate (6c). As a diastereomer 

mixture (89:11, anti:syn).Yellow oil (0.040 g, 86%); [α]26
D = -23 (c = 1 in MeOH); Rf= 0.28 
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(Hex/EtOAc; 1:1) (revealed with KMnO4). νmax/cm-1 3471 (OH), 1737 (CO), 1712 (CO), 1121 (OCH3). 

δH (300 MHz; CDCl3; Me4Si; diastereomer mixture (70:30)) 2.31 - 2.72 (4 H, m, Hcyclo), 3.00 (1 H, ddd, 

J = 9.8, 6.2, 3.6, CHCHOH, syn), 3.18 (1 H, ddd, J = 10.9, 6.7, 3.1, CHCHOH, anti), 3.67 - 3.95 (10 H, 

m), 4.07 (1 H, d, J = 3.1, CHOH, anti), 4.09 - 4.36 (4 H, m, HCyclo), 4.71 (1 H, d, J = 3.6, CHOH, syn). 

δC (75 MHz; CDCl3; Me4Si) 42.3 (2xCH2), 52.8 (2xCH), 53.8 (CH3), 54.4 (CH3), 67.7 (CH2), 67.8 

(CH), 67.9 (CH), 68.0 (CH2), 68.1 (CH2), 69.8 (CH2), 173.3 (C), 173.5 (C), 205.4 (C), 205.8 (C). 

HRMS (ESI) calculated for C8H12O5: 188.0700 found: 189.0763 (M+ + H, recalculated 189.0763). 

 
OH

O

OMe

6d

N

O

Boc
 

(S)-tert-Butyl 3-[(R)-1-hydroxy-2-methoxy-2-oxoethyl]-4-oxopiperidine-1-carboxylate (6d). 

As a diastereomer mixture (93:7, anti:syn).Yellow oil (0.038 g, 53%); [α]26
D = -64 (c = 1.2 in MeOH); 

Rf = 0.18 (Hex/EtOAc 1:1) (revealed with KMnO4). νmax/cm-1 3463 (OH), 1741 (CO), 1687 (CO), 1156 

(OCH3). δH (300 MHz; CDCl3; Me4Si) 1.49 (9 H, s, C(CH3)3, syn), 1.50  (9 H, s, C(CH3)3, anti), 2.21 - 

2.59 (4 H, m, Hcyclo), 2.80 - 3.58 (8 H, m, Hcyclo), 3.80 (3 H, s, OCH3, anti), 3.82 (3 H, s, OCH3, syn), 

4.11 (1 H, dd, J = 6.2, 2.8, CHOH, anti), 4.70 (1 H, dd, J = 4.5, 3.4, CHOH, syn). δC (75 MHz; CDCl3; 

Me4Si) 28.3 (6xCH3), 40.8 (CH2), 40.9 (CH2), 43.0 (2xCH2), 45.2 (2xCH2), 52.5 (2xCH3), 52.8 

(2xCH3), 68.1 (CH), 68.7 (CH), 80.7 (2xC), 154.5 (2xC), 173.3 (C), 173.4 (C), 206.5 (C), 206.9 (C). 

HRMS (ESI) calculated for C13H21NO6: 287.1369 found: 288.1446 (M+ + H, recalculated 288.1447). 

 
OH

O

OMe

6e

O

O
 

 (R)-Methyl 2-[(R)-2,5-dioxocyclohexyl]-2-hydroxyacetate (6e). As a diastereomer mixture 

(40:60, anti:syn). Brown oil (0.035 g, 70%); [α]26
D = -15 (c = 0.7 in MeOH); Rf = 0.35 (Hex/EtOAc 

1:1) (revealed with KMnO4). νmax/cm-1 3503 (OH), 1730 (CO), 1705 (CO), 1267 (OCH3). δH (300 

MHz; CDCl3; Me4Si) 2.49 - 3.19 (13 H, m, Hcyclo), 3.31 (1 H, ddd, J = 11.6, 6.2, 2.6, CHCHOH, anti), 

3.83 (3 H, s, OCH3, syn), 3.85 (3 H, s, OCH3, anti), 4.15 (1 H, dd, J = 4.7, 2.6, CHOH, anti), 4.90 (1 H, 

dd, J = 3.9, 2.1, CHOH, syn). δC (75 MHz; CDCl3; Me4Si) 36.1 (CH2), 36.3 (CH2), 37.0 (CH2), 37.5 

(CH2), 40.5 (2xCH2), 48.8 (CH), 49.0 (CH), 53.0 (CH3), 53.2 (CH3), 69.8 (CH), 70.4 (CH), 173.2 (C), 
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173.4 (C), 207.2 (C), 207.3 (2xC), 207.4 (C). HRMS (ESI) calculated for C9H12O5: 200.0685 found: 

201.0753 (M+ + H, recalculated 201.0763). 

 
OH

O

OMe

6f

O

 

 (R)-Methyl 2-hydroxy-2-[(S))-2-oxocycloheptyl]acetate (6f). As a diastereomer mixture (94:6, 

anti:syn). Colorless oil (0.036 g, 84%); [α]26
D = -62.7 (c = 1.2 in MeOH); Rf = 0.26 (Hex/EtOAc 1:1) 

(revealed with KMnO4). νmax/cm-1 3483 (OH), 1736 (CO), 1697 (CO), 1213 (OCH3). δH (300 MHz; 

CDCl3; Me4Si) 1.32 - 1.65 (6 H, m, Hcyclo), 1.73 - 2.08 (10 H, m, Hcyclo), 2.44 - 2.61 (4 H, m, Hcyclo), 

2.96 (1 H, dt, J = 10.6, 3.4, CHCHOH, syn), 3.08 (1 H, dt, J = 10.8, 3.2, CHCHOH, anti), 3.18 (1 H, d, 

J = 4.6, OH, syn), 3.29 (1 H, d, J = 7.2, OH, anti), 3.80 (3 H, s, OCH3, anti), 3.81 (3 H, s, OCH3, syn), 

4.23 (1 H, dd, J = 7.1, 3.4, CHOH, anti), 4.56 (1 H, dd, J = 4.5, 3.3, CHOH, syn). δC (75 MHz; CDCl3; 

Me4Si) 23.9 (CH2), 24.1 (CH2), 25.8 (CH2), 28.2 (CH2), 29.2 (CH2), 29.3 (CH2), 29.8 (2xCH2), 43.8 

(CH2), 44.1 (CH2), 52.6 (2xCH), 55.0 (CH3), 55.2 (CH3), 72.1 (CH), 73.7 (CH), 173.9 (C), 174.0 (C), 

214.5 (C), 215.1 (C). HRMS (ESI) calculated for C10H16O4: 200.1049 found: 201.1126 (M+ + H, 

recalculated 201.1127). 

 
OH

O

OMe

6g

O

 

 (R)-Methyl 2-hydroxy-2-[(S)-2-oxocyclobutyl]acetate (6g). As a diastereomer mixture (76:24, 

anti:syn). Colorless oil (0.014 g, 35%); [α]26
D = -16 (c = 0.8 in MeOH); Rf = 0.4 (Hex/EtOAc 1:1) 

(revealed with KMnO4). νmax/cm-1 3502 (OH), 1779 (CO), 1731 (CO), 1083 (OCH3). δH (300 MHz; 

CDCl3; Me4Si; diastereomer mixture (1:1)) 1.97 - 2.32 (4 H, m, Hcyclo), 2.93 - 3.13 (6 H, m, Hcyclo), 

3.83 (3 H, s, OCH3, anti), 3.86 (3 H, s, OCH3, anti), 4.32 (1 H, dd, J = 4.4, 4.4, CHOH, anti), 4.63 (1 H, 

dd, J = 4.5, 2.9, CHOH, syn). δC (75 MHz; CDCl3; Me4Si; diastereomer mixture (1:1)) 11.0 (CH2), 13.5 

(CH2), 46.0 (CH2), 46.4 (CH2), 53.0 (2xCH), 62.3 (2xCH3), 67.6 (CH), 68.5 (CH), 173.2 (C), 173.6 

(C), 207.7 (2xC). HRMS (ESI) calculated for C7H10O4: 158.0600 found: 159.0654 (M+ + H, 

recalculated 159.0657). 
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O OH

O

OMe

6h  
(R)-Methyl 2-hydroxy-4-oxopentanoate (6h).2 Yellow oil (0.018 g, 50%); [α]26

D = -18 (c = 0.8 

in CHCl3); Rf = 0.3 (Hex/EtOAc 1:1) (revealed with KMnO4). νmax/cm-1 3311 (OH), 1735 (CO), 1717 

(CO), 1237 (CHOHCO). δH (300 MHz; CDCl3; Me4Si) 2.21 (3 H, s, CH3), 2.91 (1 H, dd, J = 17.6, 6.1, 

CHaHb-CHOH), 3.00 (1 H, dd, J = 17.6, 4.0, CHaHb-CHOH), 3.80 (3 H, s, OCH3), 4.49 (1 H, dd, J = 

6.0, 4.0, CHOH). δC (75 MHz; CDCl3; Me4Si) 30.5 (CH3), 46.7 (CH2), 52.7 (CH), 66.9 (CH3), 174.0 

(C), 206.2 (C). m/z (IE)  146 (M+, 6%), 114 (13), 103 (12), 87 (100), 71 (15), 55 (12). 

 
O OH

O

OMe

6i  

 (2R,3S)-Methyl 2-hydroxy-3-methyl-4-oxopentanoate (6i).2 As a diastereomer mixture (90:10, 

anti:syn). Colorless oil (0.010 g, 22%); [α]26
D = -27 (c = 1.2 in MeOH); Rf = 0.4 (Hex/EtOAc 1:1) 

(revealed with KMnO4). νmax/cm-1 3473 (OH), 1737 (CO), 1711 (CO), 1212 (OCH3). δH (300 MHz; 

CDCl3; Me4Si; diastereomer mixture (40:60)) 1.18 (3 H, d, J = 7.2, CHCH3, anti), 1.31 (3 H, d, J = 7.4, 

CHCH3, syn), 2.21 (3 H, s, COCH3, syn), 2.26 (3 H, s, COCH3, anti), 2.89 - 3.12 (3 H, m), 3.20 (1 H, d, 

J = 7.6, OH, anti), 3.80 (3 H, s, OCH3, syn), 3.83 (3 H, s, OCH3, anti), 4.25 (1 H, dd, J = 6.7, 4.2, 

CHOH, anti), 4.63 (1 H, dd, J = 3.6, 3.5, CHOH, syn). δC (75 MHz; CDCl3; Me4Si; with traces of iso 

aldol) 10.5 (CH3), 13.0 (CH3), 28.3 (CH), 28.8 (CH3), 49.9 (CH), 52.6 (CH), 52.7 (CH3), 52.8 (CH3), 

71.0 (CH), 72.6 (CH), 173.7 (C), 174.1 (C), 209.2 (C), 210.5 (C). m/z (IE) 160 (M+, 4%), 128 (7), 117 

(18), 101 (78), 85 (43), 69 (100), 57 (36). 

66jj

OOHH

OO

OOMMee
OO

 
(R)-methyl 2-hydroxy-2-((1S,5S)-5-methyl-2-oxocyclohexyl)acetate (6j)5. As a diastereomer 

mixture (84:12:2:2). Yellow oil. (0.040 g, 80%); [α]26
D = -38 (c = 1.3 in MeOH); Rf = 0.33 (Hex/EtOAc 

1:1) (revealed with KMnO4). νmax/cm-1  3489.6 (OH), 1736.6 (C=O), 1707.7 (C=O), 1127.2 (OCH3). 

Data for the major isomer (1S, 5S, 2’R). δH (300 MHz, CDCl3) 1.20 (d, J = 7.0 Hz, 3 H, CHCH3), 1.68 

– 2.09 (m, 3 H, Hcyclo),  2.09 – 2.54 (m, 4 H, Hcyclo), 3.02 - 3.12 (m, 2 H), 3.79 (s, 3 H, OCH3), 4.04 (dd, 

J = 7.5, 3.6 Hz, 1 H, CHOH). δC (75 MHz, CDCl3, with traces of minority aldol) 18.2 (CH3), 26.7 
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(CH), 32.2 (CH2), 35.6 (CH2), 37.7 (CH2), 49.3 (CH), 52.6 (CH3), 71.4 (CH), 173.8 (C), 211.7 (C). m/z 

(IE) 200 (M+, 12), 168 (9), 141 (100), 123 (24), 112 (29), 95 (62), 55 (28). 
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HPLC data for aldol products 

 
O OH

O

O

6a  
The ee was determined by chiral GC analysis with a Cyclohexil-β column (130 ºC, 13.4 Psi,), 

Rt= 49.5 min (minor anti), Rt= 50.7 min (major anti), Rt= 68.2 min (minor syn), Rt= 69.5 min (major 

syn). 

 

 
OH

O

O
O

6b  
The ee was determined by chiral GC analysis with a CP CHIRALSIL DEX CB column (120 ºC, 

13.4 Psi), Rt = 23.2 min (major anti), Rt = 25.2 min (minor anti), Rt = 38.7 min (major syn), Rt = 40.6 

min (minor syn). 

 

O

O OH
O

O
6c  
The ee was determined by chiral GC analysis with a CP CHIRALSIL DEX CB column (140 ºC, 

13.4 Psi), Rt = 17.3 min (major anti), Rt = 18.0 min (minor anti), Rt = 22.5 min (minor syn), Rt = 24.0 

min (major syn). 

 

N

O OH

O

O

6dBoc
 

The ee was determined by chiral HPLC on Chiralpak IA column (90% hexane, 10% EtOH, 

25ºC, 1 mL/min, 210 nm, Rt= 15.5 min (major anti), Rt = 18.2 min (minor syn), Rt = 20.1 min (minor 

syn), Rt = 32.8 min (minor anti). 

 

Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013



 

S11 

 
O

O

OH
O

O

6e  
The ee was determined by chiral GC analysis with a CP CHIRALSIL DEX CB column (140 ºC, 

13.4 Psi), Rt = 68.4 min (minor syn), Rt = 70.7 min (major syn), Rt = 80.5 min (major anti), Rt = 84.3 

min (minor anti). 

 
OH

O

O

O

6f  
The ee was determined by chiral GC analysis with a CYCLOHEXIL β column (150 ºC, 13.4 

Psi), Rt = 32.3 min (minor anti), Rt = 32.9 min (major anti), Rt = 38.9 min (major syn), Rt = 40.5 min 

(minor syn). 

 
OH

O

O

O

6g  
The ee was determined by chiral GC analysis with a CP CHIRALSIL DEX CB column (120 ºC, 

13.4 Psi), Rt = 14.5 min (major anti), Rt = 15.5 min (minor anti), Rt = 25.4 min (syn). 

 
O OH

O

O
6h  

The ee was determined by chiral GC analysis with a CP CHIRALSIL DEX CB column (120 ºC, 13.4 

Psi), Rt = 15.1 min (major), Rt = 15.4 min (minor). 
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The ee was determined by chiral GC analysis with a CP CHIRALSIL DEX CB column (100 ºC, 13.4 

Psi), Rt = 27.1 min (minor anti), Rt = 28.8min (minor syn), Rt = 29.9 min (major syn), Rt = 32.1 min 

(major anti). 
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The ee was determined by chiral GC analysis with a CP CHIRALSIL DEX CB column (160 ºC, 

13.4 Psi,), Rt= 64.1 min (mayor anti), Rt = 70.1 min (minor anti). 
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NMR spectra for aldol products 
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HPLC spectra for aldol products 
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