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Experimental details 

General methods: Commercial reagents were used without further purification 

unless specialized. Solvents were dried and redistilled prior to use in the usual way. 

Boiling range of petroleum ether was 60–90 °C. Thin-layer chromatography was 

performed on GF254 silica gel plates to monitor the reaction and the plates were 

examined under UV light or detected with a solution of aniline: diphenylamine: 

phosphoric acid = 1 mL: 1 g: 5 mL in acetone (50 mL). The purification of the 

products was performed using column chromatography (60 Å, 200–300 mesh, 

Qingdao Ocean Chemicals) with the designated solvents. Preparative column 

chromatography was performed with silica gel H. Melting points were detected on a 

hot-stage microscope (X-4, Beijing Taike Ltd). Optical rotations were measured at 

the sodium D-line at room temperature with a Jasco P-2000 polarimeter. 
1
H and 

13
C 

NMR spectra were taken in CDCl3 solution on Bruker ARX-300, Bruker AV-400, 

and Bruker AV-600 spectrometers with TMS as the internal reference. Chemical 

shifts were reported in ppm downfield from tetramethylsilane and proton–proton 

coupling constants (J) in Hz. ESI-MS and EI-MS were obtained on an Agilent 1100 

and an Agilent 6890N mass spectrometer, respectively. High-resolution mass spectra 

were detected on Bruker Daltonics micrOTOF-Q mass spectrometer. 

 

Ethyl (R)-3-(tert-butyldiphenylsilyloxy)butyrate (2) [1] 

 

To a solution of ethyl (R)-3-hydroxybutyrate (1, 1.0 g, 7.6 mmol), imidazole (1.0 g, 

14.7 mmol) and DMAP (0.09 g, 0.76 mmol) in 50 mL of dry CH2Cl2 was added 

dropwise tert-butyldiphenylsilyl chloride (TBDPSCl, 2.5 g, 9.1 mmol) at 0 °C. After 

being stirred overnight at room temperature, the mixture was diluted with CH2Cl2, 

washed with brine, and dried over anhydrous Na2SO4. The solvents were then 

removed under reduced pressure, and the residue was purified by flash silica gel 

column chromatography (hexanes/ethyl acetate, 8:1) to provide 2 as a colorless oil 

(2.78 g, 99%). [α]
25

D = -7.0° (c 1.0, CHCl3); 
1
H-NMR (300 MHz, CDCl3) δ 7.70 (m, 
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4 H), 7.41 (m, 6 H), 4.33 (m, 1 H), 4.07 (m, 2 H), 2.57 (dd, J = 14.7, 6.9 Hz, 1 H), 

2.41 (dd, J = 14.7, 5.7 Hz, 1 H), 1.22 (t, J = 7.2 Hz, 3 H), 1.13 (d, J = 6.1 Hz, 3 H), 

1.05 (s, 9 H); 
13

C-NMR (300 MHz, CDCl3) δ 171.7, 136.1, 134.6, 134.2, 129.9, 

129.8, 127.7, 127.6, 67.2, 60.6, 44.9, 27.1, 23.9, 19.5, 14.4; MS (ESI, m/z): 393.2 

[M + Na
+
] 

 

(3R)-3-(tert-Butyldiphenylsilyloxy)butyraldehyde (3) [2] 

 

To a solution of 2 (2.0 g, 5.4 mmol) in 50 mL of anhydrous CH2Cl2 was added 

dropwise DIBAL-H (6.5 mL, 1.0 M solution in toluene) at −78 °C. After 2 h, the 

mixture was raised to −30 °C, methanol (5 mL) was then added, the cooling bath 

removed, and the mixture warmed to 0 °C. A saturated solution of potassium sodium 

tartrate was added and the mixture was extracted with Et2O (3 x 15 mL). The 

combined organic layers were washed with brine, dried (anhydrous Na2SO4), filtered 

and concentrated. The residue was purified by flash silica gel column 

chromatography (hexanes/ethyl acetate, 5:1) to afford aldehyde 3 as a colorless oil 

(1.64 g, 93%). [α]
25

D = +8.3° (c 1.0, CHCl3); 
1
H-NMR (300 MHz, CDCl3) δ 9.75(s, 1 

H), 7.67 (m, 4 H), 7.40 (m, 6 H), 4.35 (m, 1 H), 2.51 (m, 2 H), 1.19 (d, J = 6.2 Hz, 3 

H), 1.06 (s, 9 H); 
13

C-NMR (300 MHz, CDCl3) δ 201.9, 135.8, 134.0, 133.5, 129.8, 

129.7, 127.7, 127.5, 65.6, 52.7, 26.9, 23.8, 19.1; MS (EI, m/z): 325.2[M − H+
]. 

 

(3S,5R)-5-(tert-Butyldiphenylsilyloxy)hex-1-en-3-ol (4) [3] 

 

To freshly dried CuI (11.6 mg, 0.06 mmol) under N2 was added 10 mL dry diethyl 

ether and 1.22 mL of 1.0 M vinylmagnesium bromide in THF (1.22 mmol). The 

mixture was stirred at −78 °C for 30 min. At this point, a solution of 3 (200 mg, 0.61 

mmol) in dry diethyl ether (10 mL) was introduced dropwise, then the mixture was 
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stirred at −78 °C for 3 h and allowed to warm to 0 °C quenching with water (1.2 mL) 

and extraction with diethyl ether (3 x 15 mL). The combined organic layers were 

washed with brine, and dried over anhydrous Na2SO4. The solvents were then 

removed under reduced pressure, and the residue was purified by flash silica gel 

column chromatography (hexanes/ethyl acetate, 7:1) to provide 4 as a colorless oil 

(184 mg, 85%). [α]
25

D = +4.8°(c 1.4, CHCl3); 
1
H-NMR (300 MHz, CDCl3) δ 7.70 

(m, 4 H), 7.41 (m, 6 H), 5.82 (dd, J = 17.2, 10.5 Hz, 1 H), 5.24 (d, J = 17.2 Hz, 1 H), 

5.06 (d, J = 10.5 Hz, 1 H), 4.46 (m, 1 H), 4.17 (m, 1 H), 3.06 (s, 1 H), 1.66 (m, 2 H), 

1.11 (d, J = 6.2 Hz, 3 H) , 1.06 (s, 9 H); 
13

C-NMR (300 MHz, CDCl3) δ 141.3, 136.2, 

134.2, 130.1, 130.0, 128.0, 127.9, 114.3, 69.9, 68.7, 45.0, 27.3, 23.0, 19.4; MS (ESI, 

m/z): 377.1 [M + Na
+
]. 

 

(3R,5R)-5-(tert-Butyldiphenylsilyloxy)hex-1-en-3-ol (4') [3] 

 

The same reaction condition was followed to obtain the required product 4' in 85% 

as a colourless oil. [α]
25

D = -7.0° (c 1.3, CHCl3); 
1
H-NMR (300 MHz, CDCl3) δ 7.70 

(m, 4 H), 7.41 (m, 6 H), 5.80 (dd, J = 17.2, 10.5 Hz, 1 H), 5.20 (d, J = 17.2 Hz, 1 H), 

5.05 (d, J = 10.5 Hz, 1 H), 4.34 (m, 1 H), 4.12 (m, 1 H), 2.85 (s, 1 H), 1.68 (m, 2 H), 

1.06 (s, 9 H), 1.01 (d, J = 6.2 Hz, 3 H); 
13

C-NMR (300 MHz, CDCl3) δ 141.3, 136.2, 

134.6, 133.8, 130.1, 129.9, 128.0, 127.8, 114.5, 71.9, 70.2, 46.5, 27.2, 24.3, 19.5; 

MS (ESI, m/z): 377.1 [M + Na
+
]. 

Diisopropyl azodicarboxylate (DIAD, 430 mg, 2.13 mmol) was added dropwise to a 

solution of compound 4' (200 mg, 0.56 mmol), triphenylphosphine (440 mg, 1.68 

mmol) and benzoic acid (239 mg, 1.96 mmol) in dry THF (2 mL) at room 

temperature. The resulting mixture was stirred for 8 h. Then 1 N HCl (0.1 mL) was 

added and the mixture was extracted with Et2O (3 x 20 mL). The combined organic 

layers were washed with brine, dried (anhydrous Na2SO4), filtered and concentrated. 

The residue was purified by flash silica gel column chromatography (hexanes/ethyl 

acetate, 15:1) to afford ester as a colorless oil, which was dissolved in THF (0.5 mL) 
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and cooled to 0 °C. To it was added 10% aqueous NaOH (1 mL), and the mixture 

was stirred at room temperature for 16 h, diluted with CHCl3 (3 x 20 mL), washed 

with brine, and dried (anhydrous Na2SO4). Concentration in vacuo and purification 

of the residue by flash silica gel column chromatography (hexanes/ethyl acetate, 7:1) 

to afford 4 as a colourless oil (180 mg, 90%). 

Diethyl diazenedicarboxylate (DEAD, 371 mg, 2.13 mmol) was added dropwise to a 

solution of compound 4 (200 mg, 0.56 mmol), triphenylphosphine (440 mg, 1.68 

mmol) and benzoic acid (239 mg, 1.96 mmol) in dry THF (2 mL) at room 

temperature. The resulting mixture was stirred for 1 h and then the mixture was 

heated at 40 °C for 10 h. Then 1 N HCl (0.1 mL) was added and the mixture was 

extracted with Et2O (3 x 20 mL). The combined organic layers were washed with 

brine, dried (anhydrous Na2SO4), filtered and concentrated. The residue was purified 

by flash silica gel column chromatography (hexanes/ethyl acetate, 15:1) to afford the 

ester as a colorless oil, which was dissolved in THF (0.5 mL) and cooled to 0 °C. To 

it was added 10% aqueous NaOH (0.6 mL), and the mixture was stirred at room 

temperature for 20 h, diluted with CHCl3 (3 x 20 mL), washed with brine, and dried 

(anhydrous Na2SO4). Concentration in vacuo and purification of the residue by flash 

silica gel column chromatography (hexanes/ethyl acetate, 7:1) to afford 4' as a 

colorless oil (182 mg, 91%). 

 

tert-butyl((2R,4S)-4-methoxyhex-5-en-2-yloxy)diphenylsilane (5) and 

tert-butyl((2R,4R)-4-methoxyhex-5-en-2-yloxy)diphenylsilane (5') 

 

To a solution of 4 (200 mg, 0.56 mmol) in THF (2 mL) cooled to 0 °C under N2 was 

add t-BuOK (1.13 mL, 1.13 mmol). The resulting mixture was stirred for 30 min, 

treated with freshly distilled methyl iodide (0.06 mL, 0.95 mmol) at 0 °C, allowed to 

warm slowly to room temperature overnight, quenched with water (5 mL), and 

extracted with EtOAc (3 x 10 mL). The combined organic layers were washed with 

brine, and dried over anhydrous Na2SO4. The solvents were then removed under 
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reduced pressure, and the residue was purified by flash silica gel column 

chromatography (hexanes/ethyl acetate, 15:1) to provide 5 as a colorless oil (198 mg, 

96%). [α]
25

D = -4.9° (c 0.69, CHCl3); 
1
H-NMR (300 MHz, CDCl3) δ 7.69 (m, 4 H), 

7.38 (m, 6 H), 5.51(m, 1 H), 5.12 (m, 1 H), 5.07 (m, 1 H), 4.08 (m, 1 H), 3.67 (m, 1 

H), 3.08 (s, 3 H), 1.63 (m, 2 H), 1.06 (s, 9 H), 1.05 (d, J = 6.1 Hz, 3 H); 
13

C-NMR 

(300 MHz, CDCl3) δ 138.8, 135.9, 134.9, 134.4, 129.5, 129.4, 127.5, 127.4, 116.7, 

79.6, 66.6, 55.8, 44.6, 27.1, 24.2, 19.3; HRMS m/z: calcd for [C23H33O2Si]
+
 ([M + 

H]
+
) 369.2244, found: 369.2241. 

 

The same reaction conditions was followed to obtain the required product 5' in 96% 

as a colorless oil. [α]
25

D = +10.0° (c 0.75, CHCl3);
 1

H-NMR (300 MHz, CDCl3) δ 

7.68 (m, 4 H), 7.37 (m, 6 H), 5.10 (m, 1 H), 5.03 (m, 1 H), 4.68 (m, 1 H), 3.97 (m, 1 

H), 3.19 (s, 3 H), 1.93 (m,1 H), 1.52 (m,1 H), 1.08 (d, J = 6.1 Hz, 3 H), 1.05 (s, 9 H). 

13
C-NMR (300 MHz, CDCl3) δ 138.6, 135.9, 135.8, 134.8, 134.4, 129.5, 129.4, 

127.5, 127.4, 117.1, 80.1, 67.0, 55.9, 45.1, 27.0, 23.7, 19.2; HRMS m/z: calcd for 

[C23H32NaO2Si]
+
 ([M + Na]

+
) 391.2064, found: 391.2060. 

 

(2S,3S,5R)-5-(tert-butyldiphenylsilyloxy)-3-methoxyhexane-1,2-diol (6) and 

(2S,3R,5R)-5-(tert-butyldiphenylsilyloxy)-3-methoxyhexane-1,2-diol (6') 

 

To a mixture of water (7.5 mL) and tert-butyl alcohol (7.5 mL) were added 

AD-mix-β (2.03 g) and 5, and the mixture was stirred at 0 °C for 72 h. The reaction 

was diluted with EtOAc, filtered, and extracted with EtOAc (3 x 10 mL). The 

combined organic layers were washed with brine, and dried over anhydrous Na2SO4. 

The solvents were then removed under reduced pressure, and the residue was 

purified by flash silica gel column chromatography (hexanes/ethyl acetate, 1:2) to 

provide 6 as a colorless oil (440 mg, 80%). [α]
25

D = +1.5° (c 1.12, CHCl3); 
1
H-NMR 

(300 MHz, CDCl3) δ 7.69 (m, 4 H), 7.39 (m, 6 H), 4.02 (m, 1 H), 3.58 (m, 3 H), 
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3.40 (m, 1H), 3.22 (s, 3 H), 1.76 (m, 1 H), 1.60 (m, 1 H), 1.10 (d, J = 6.1 Hz, 3 H), 

1.05 (s, 9 H); 
13

C-NMR (300 MHz, CDCl3) δ 135.9, 134.7, 134.6, 134.1, 129.7, 

129.5, 127.6, 127.4, 80.2, 72.3, 67.3, 63.3, 58.4, 40.6, 27.0, 24.3, 19.2; HRMS m/z : 

calcd for [C23H35O4Si]
+
 ([M+H]

+
) 403.2299, found: 403.2286. 

 

The same reaction conditions was followed to obtain the required product 6' in 82% 

as a colorless oil. [α]
25

D = -6.9° (c 1.17, CHCl3);
1
H-NMR (300 MHz, CDCl3) δ 7.68 

(m, 4 H), 7.40 (m, 6 H), 4.02 (m, 1 H), 3.62 (m, 2 H), 3.43 (m, 2 H), 3.29 (s, 3 H), 

1.81 (m,1 H), 1.61 (m, 1 H), 1.10 (d, J = 6.10 Hz, 3 H), 1.05 (s, 9 H); 
13

C-NMR (300 

MHz, CDCl3) δ 135.9, 135.8, 134.3, 133.7, 129.8, 129.6, 127.7, 127.5, 80.2, 72.7, 

67.3, 63.4, 57.7, 39.9, 27.0, 23.2, 19.1; HRMS m/z : calcd for [C23H34NaO4Si]
+
 ([M 

+ Na]
+
) 425.2119, found: 425.2121. 

 

(5R,7S,8S)-8-(tert-butyldimethylsilyloxy)-7-methoxy-2,2,5,11,11,12,12-hepta- 

methyl-3,3-diphenyl-4,10-dioxa-3,11-disilatridecane (11)  and 

(5R,7R,8S)-8-(tert-butyldimethylsilyloxy)-7-methoxy-2,2,5,11,11,12,12-hepta- 

methyl-3,3-diphenyl-4,10-dioxa-3,11-disilatridecane (7') 

 

To a solution of 6 (200 mg, 0.5 mmol) in 2 mL of anhydrous CH2Cl2 was added 

2,6-lutidine (0.287 mL, 1.25 mmol) under N2. The resulting solution was stirred at 

0 °C for 10 min. 2,6-Lutidine (0.175 mL , 1.5 mmol) was then added dropwise, the 

cooling bath removed, and the mixture warmed to room temperature for 24 h. 

Saturated aqueous ammonium chloride (5 mL) was added and the mixture was 

extracted with CH2Cl2. The combined organic layers were washed with brine, dried 

(anhydrous Na2SO4), filtered and concentrated. The residue was purified by flash 

silica gel column chromatography (hexanes/ethyl acetate, 10:1) to afford compound 

11 as a colorless oil (284 mg, 90%). [α]
25

D = -10.1° (c 0.74, CHCl3); 
1
H-NMR (300 

MHz, CDCl3) δ 7.71 (m, 4 H), 7.39 (m, 6 H), 4.11 (m, 1 H), 3.77 (m, 2 H), 3.54 (m, 
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2 H), 3.29 (s, 3 H), 1.68 (m, 2 H), 1.05 (s, 9 H), 1.02 (d, J = 6.02 Hz, 3 H), 0.96 (s, 

18 H), 0.07 (s, 12 H); 
13

C-NMR (300 MHz, CDCl3) δ 135.9, 135.3, 134.3, 129.5, 

129.3, 127.5, 127.3, 78.8, 74.8, 67.1, 64.3, 58.1, 41.2, 27.1, 26.0, 25.9, 19.3, 18.2, 

-4.2, -4.5, -4.8, -5.4; HRMS m/z : calcd for [C35H62NaO4Si3]
+
 ([M + Na]

+
) 653.3848, 

found: 653.3852. 

 

The same reaction conditions was followed to obtain the required product 7' in 91% 

as a colorless oil. [α]
25

D = +15.2° (c 0.64, CHCl3); 
1
H-NMR (300 MHz, CDCl3) δ 

7.70 (m, 4 H), 7.39 (m, 6 H), 4.06(m, 1 H), 3.74(m, 2 H), 3.52 (m, 1 H), 3.34 (m, 1 

H), 3.26 (s, 3 H), 1.72 (m, 2 H), 1.07 (s, 9 H), 0.91 (s, 18 H), 0.85 (d, J = 7.01 Hz, 3 

H), 0.07 (s, 12 H); 
13

C-NMR (300 MHz, CDCl3) δ 135.9, 135.0, 134.6, 129.3, 127.4, 

127.3, 79.7, 74.6, 67.6, 64.5, 57.4, 39.7, 27.1, 25.9, 22.9, 19.2, 18.3, 18.1, -4.5, -4.7, 

-5.3, -5.4; HRMS m/z : calcd for [C35H62NaO4Si3]
+
 ([M + Na]

+
) 653.3848, found: 

653.3847. 

 

(2S,3S,5R)-2-(tert-butyldimethylsilyloxy)-5-(tert-butyldiphenylsilyloxy)-3- 

methoxyhexan-1-ol (12) and 

(2S,3R,5R)-2-(tert-butyldimethylsilyloxy)-5-(tert-butyldiphenylsilyloxy)-3- 

methoxyhexan-1-ol (8') 

 

Compound 11 was dissolved in 5 mL methanol at 0 °C，added 23 mg CSA and 

stirred 1.5 h. Saturated aqueous sodium bicarbonate (2 mL) was added and the 

layers were separated. The aqueous layer was extracted with acetic ester (3 x 5 mL). 

The combined organic layers were washed with brine, dried (anhydrous Na2SO4), 

filtered and concentrated. The residue was purified by flash silica gel column 

chromatography (hexanes/ethyl acetate, 5:1) to afford compound 12 as a colorless 

oil (146 mg, 59%). [α]
25

D = -15.8° (c 0.66, CHCl3); 
1
H-NMR (300 MHz, CDCl3) δ 

7.69 (m, 4 H), 7.38 (m, 6 H), 4.09 (m, 1 H), 3.63 (m, 2 H), 3.54 (m, 2 H), 3.28 (s, 3 
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H), 1.85 (m, 1 H), 1.44 (m, 1 H), 1.05 (s, 9 H), 1.02 (d, J = 6.1 Hz, 3 H), 0.91 (s, 9 

H), 0.11 (s, 6 H);
 13

C-NMR (300 MHz, CDCl3) δ 135.9, 135.0, 134.2, 129.6, 129.4, 

127.5, 127.3, 80.1, 70.5, 66.7, 58.1, 39.4, 27.1, 25.8, 24.7, 19.3, 18.1,-4.6, -4.7; 

HRMS m/z : calcd for [C29H48NaO4Si2]
+
 ([M + Na]

+
) 539.2983, found: 539.2983. 

 

The same reaction conditions was followed to obtain the required product 8' in 60% 

as a colorless oil. [α]
25

D = -2.6° (c 0.46, CHCl3); 
1
H-NMR (300 MHz, CDCl3) δ 7.68 

(m, 4 H), 7.39 (m, 6H), 4.06 (m, 1 H), 3.66 (m, 2 H), 3.50 (m, 2 H), 3.23 (s, 3 H), 

1.67 (m, 1 H), 1.47 (m, 1 H), 1.06 (d, J = 6.2 Hz, 3 H), 1.04 (s, 9 H), 0.90 (s, 9 H), 

0.08 (s, 6 H); 
13

C-NMR (300 MHz, CDCl3) δ 135.9, 135.8, 134.9, 134.2, 129.6, 

129.4, 127.5, 127.4, 80.2, 74.5, 67.1, 63.9, 58.8, 42.3, 27.1, 25.8, 24.7, 19.3, 18.1, 

-4.5, -4.6; HRMS m/z : calcd for [C29H48NaO4Si2]
+
 ([M + Na]

+
) 539.2983, found: 

539.2982. 

 

(2R,3S,5R)-2-(tert-butyldimethylsilyloxy)-5-(tert-butyldiphenylsilyloxy)-3- 

methoxyhexanal (13) and 

(2R,3R,5R)-2-(tert-butyldimethylsilyloxy)-5-(tert-butyldiphenylsilyloxy)-3- 

methoxyhexanal (9') 

 

To a solution of 12 (100 mg, 0.19 mmol) in 7 mL of anhydrous CH2Cl2 was added 

Dess–Martin periodinane (97 mg, 0.23 mmol) under N2 and the resulting solution 

was stirred at room temperature for 1 h. Saturated aqueous sodium bicarbonate (5 

mL) was added followed by the addition of 7 mL of saturated aqueous Na2S2O3. 

This solution was stirred at room temperature for 5 min, CH2Cl2 was added and the 

layers were separated. The water layer was extracted with CH2Cl2. The combined 

organic layers were washed with brine, dried (anhydrous Na2SO4), filtered and 

concentrated. The residue was purified by flash silica gel column chromatography 

(hexanes/ethyl acetate, 8:1) to afford compound 13 as a colorless oil (84 mg, 86%). 
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[α]
25

D = -2.4° (c 0.54, CHCl3);
 1
H-NMR (300 MHz, CDCl3) δ 9.67 (d, J = 1.42 Hz, 1 

H), 7.68 (m, 4 H), 7.38 (m, 6 H), 4.10 (m, 2 H), 3.77 (m, 1 H), 3.26 (s, 3 H), 1.83 (m, 

1 H), 1.46 (m, 1 H), 1.06 (s, 9 H), 1.03 (d, J = 6.24 Hz, 3 H), 0.94 (s, 9 H), 0.09 (s, 6 

H); 
13

C-NMR (300 MHz, CDCl3) δ 203.8, 136.3, 136.2， 135.3, 134.5, 130.0, 129.9, 

128.0, 127.8, 79.8, 78.5, 67.0, 58.7, 41.4, 35.3, 27.4, 26.2, 19.7, 18.7, -4.3, -4.7; 

HRMS m/z : calcd for [C29H46NaO4Si2]
+
 ([M + Na]

+
) 537.2827, found: 537.2823. 

 

The same reaction condition was followed to obtain the required product 9' in 86% 

as a colorless oil. [α]
25

D = -4.1° (c 1.07, CHCl3); 
1
H-NMR (300 MHz, CDCl3) δ 9.61 

(d, J = 1.46Hz, 1 H), 7.68 (m, 4 H), 7.38 (m, 6 H), 4.06 (m, 2 H), 3.70 (m, 1 H), 3.22 

(s, 3 H), 1.67 (m, 1 H), 1.52 (m, 1 H), 1.05 (s, 9 H), 1.03 (d, J = 6.24 Hz, 3 H), 0.92 

(s, 9 H), 0.07 (s, 6 H); 
13

C- MR (300 MHz, CDCl3) δ 203.8, 135.9, 134.9, 134.1, 

129.6, 129.4, 127.6, 127.4, 80.2, 79.3, 66.6, 58.0, 41.6, 29.7, 27.0, 25.7, 24.5, 19.3, 

18.2, -4.9, -5.0; HRMS m/z : calcd for [C29H47O4Si2]
+
 ([M + H]

+
) 515.3007, found: 

515.3005. 

 

4,6-dideoxy-3-O-methyl-D-xylo-hexose (I) [4] and 

4,6-dideoxy-3-O-methyl-D-ribo-hexose (I′) 

 

A solution of 13 (100 mg, 0.19 mmol) and TBAF (0.57 mL, 0.57 mmol, 1.0 M in 

THF) in THF (1 mL) was stirred at room temperature for 1 h. Saturated aqueous 

ammonium chloride (5 mL) was added and the mixture was extracted with EtOAc. 

The combined organic layers were washed with brine, dried (anhydrous Na2SO4), 

filtered and concentrated. The residue was purified by flash silica gel column 

chromatography (dichloromethane: acetone, 15: 1) to afford compound I as a white 

solid (26 mg, 84%). Mp 91–93 °C; [α]
25

D = +130.0º (c 0.49, H2O, 5 min); [α]
25

D = 

+75.8° (c 0.49, H2O, 4 h); 
1
H-NMR (300 MHz, CDCl3) δ 5.57 (br. s, 0.49 H), 5.24 (d, 
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J = 2.01 Hz, 0.45 H-α), 4.80 (br. s, 0.51 H), 4.50 (d, J = 7.04 Hz, 0.55 H-β), 4.13 (m, 

1 H), 3.56 (m, 1 H), 3.41 (s, 3 H), 3.27(m, 1 H), 2.07 (m, 1 H), 1.31 (m, 1 H), 1.24 

(d, J = 6.29 Hz, 1.63 H), 1.18 (d, J = 6.29 Hz, 1.37 H); 
13

C-NMR (300 MHz, CDCl3) 

δ 96.7 (β-D), 92.8 (α-D), 80.0, 72.7, 68.1, 56.9, 37.1, 21.0; HRMS m/z : calcd for 

[C7H15O4]
+
 ([M + H]

+
) 163.0965, found: 163.0944. 

 

The same reaction condition was followed to obtain the required product I' in 83% 

as a white solid. Mp 96–98 °C; [α]
25

D = -24.4° (c 0.54, H2O, 5 min); [α]
25

D = -12.6º 

(c 0.54, H2O, 4 h); 
1
H-NMR (300 MHz, CDCl3) δ 5.01 (d, J = 2.07 Hz, 0.55 H-α), 

4.81 (d, J = 8.10 Hz, 0.50 H-β), 4.08 (m, 1 H), 3.88 (m, 1 H), 3.43 (s, 3 H), 3.28 (m, 

1 H), 2.03 (m, 1 H), 1.74 (m, 1 H), 1.18 (d, J = 6.29 Hz, 3 H); 
13

C-NMR (300 MHz, 

CDCl3) δ 94.8 (β-D), 94.6 (α-D), 78.9, 72.7, 66.3, 57.9, 34.5, 20.6; HRMS m/z : 

calcd for [C7H14NaO4]
+
 ([M + Na]

+
) 185.0784, found: 185.0799.  

 

1,2-di-O-acetyl-D-chalcose (14) [5] and 

4,6-dideoxy-3-O-methyl-D-ribo-hexopyranose diacetate (10') 

 

Acetic anhydride (0.40 mL, 1.08 mmol) and pyridine (0.11 mL, 1.34 mmol) were 

added to compound I (100 mg, 0.54 mmol) in dry CH2Cl2 (1 mL) and maintained at 

room temperature for 24 h. The mixture was then neutralized with diluted HCl and 

the mixture was extracted with EtOAc. The combined organic layers were washed 

with brine, dried (anhydrous Na2SO4), filtered and concentrated. The residue was 

purified by flash silica gel column chromatography (CH2Cl2: CH3OH, 25: 1) to 

afford compound 14 as a white solid. (116 mg, 80%). Mp 77–79 °C; [α]
25

D = +34.2º 

(c 0.88, CHCl3); 
1
H-NMR (300 MHz, CDCl3) δ 6.24 (d, J = 3.54 Hz, 0.38 H-α), 5.56 

(d, J = 8.25 Hz, 1 H-β), 4.88 (m, 1 H), 3.87 (m, 1 H), 3.65 (m, 1 H), 3.34 (s, 3 H), 
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2.07 (s, 3 H), 2.06 (s, 3 H), 1.70 (m, 1 H), 1.61 (m, 1 H), 1.28 (d, J = 6.32 Hz, 3 H); 

13
C-NMR (300 MHz, CDCl3) δ169.8, 169.6, 99.9 (β-D), 92.5 (α-D), 78.2, 77.6, 69.1, 

55.2, 37.1, 29.8, 21.0, 20.8; HRMS m/z : calcd for [C11H18NaO6]
+
 ([M + Na]

+
) 

269.0996, found: 269.0998. 

 

The same reaction condition was followed to obtain the required product 10' in 80% 

as a white solid. Mp 73–75 °C; [α]
25

D = -47.5° (c 1.08, CHCl3); 
1
H-NMR (300 MHz, 

CDCl3) δ 6.01 (d, J = 8.44 Hz, 1 H-β), 4.72 (dd, J = 8.44 Hz, J = 3.14 Hz, 1 H), 4.08 

(m, 1 H), 3.84 (m, 1 H), 3.37 (s, 3 H ), 2.08 (s, 3 H), 2.07 (s, 3 H), 1.96 (m, 1 H), 

1.49 (m, 1 H), 1.21 (d, J = 6.32 Hz, 3 H); 
13

C-NMR (300 MHz, CDCl3) δ 170.2, 

169.3, 90.5, 75.2, 72.1, 67.6, 58.0, 35.8, 21.0, 20.9, 20.6; HRMS m/z : calcd for 

[C11H18NaO6]
+
 ([M + Na]

+
) 269.0996, found: 269.0991. 
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