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General Materials and Methods. 

Chemicals used in reactions were of reagent grade and were used without further purification except 

where noted. All solvents used in reaction were obtained from E. Merck or Acros and were dried by 

stander procedures1 before use. Solvents for spectral instruments were spectroscopy grade and were 

purchased from E. Merck. Solvents used for extraction and chromatography were of technical grade and 

were distilled prior to use. Reactions were monitored by thin-layer chromatography performed on 0.25 

mm TLC aluminium plates of Silica Gel 60 F524 (E. Merck) and compound spots were visualized by UV 

light (254 nm) and by staining with a solution of Ce(NH4)2(NO3)6 (0.5 g) and (NH4)6Mo7O4H2O (24.0 g) 

in 6% H2SO4 (500 mL). Flash chromatography2 was carried out using E. Merck Silica Gel 60 (230-400 

mesh, 111567.9025).  

Melting points are uncorrected and were measured with a Yanagimoto Micromelting Point Apparatus. 

Optical rotations were performed on a Jasco P-1010 polarimeter at the indicated temperatures. Infrared 

spectra were obtained as neat on KBr plates with a Jasco FTIR-4200 and recorded in cm-1. 1H and 13C 

NMR spectra were recorded with a Bruker Avance 300 (300 MHz for 1H; 75 MHz for 13C) and a Bruker 

Avance II-400 (400 MHz for 1H; 100 MHz for 13C) FT-NMR instruments. Chemical shifts () are 

reported in ppm relative to tetramethylsilane ( 0.00) or the residual proton of CDCl3 (H 7.26, C 77.0) as 



internal standard. COSY, HMQC, and HMBC spectra were applied to the detailed NMR assignments. 

Stereochemistry of compounds was determined using NOESY. High resolution mass spectra (HRMS) 

were recorded on a Bruker Daltonics Esquire 2000 mass spectrometer using ESI-TOF (electrospray 

ionization-time of flight). 
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2,3-O-isopropylidene--D-lyxofuranose (3) To a stirred suspension of D-(-)-lyxose (0.586 g, 3.90 

mmol) in anhydrous acetone (19.5 mL, 0.2 M) was added dropwise conc. H2SO4 (22L, 0.39 mmol) at 0 
oC. After stirring at 0 oC for 10 min, the reaction mixture was continually stirred at room temperature for 

additional 2 h until a clear solution was achieved. The mixture was neutralized with solid Ba(OH)2 at 0 oC. 

The solid was filtered out through a short pad of Celite and the Celite pad was washed with ethyl acetate 

(15 mL). The filtrate was concentrated under reduced pressure to give a colorless syrup residue. The 

residue was purified via flash column chromatography on silica gel using ethyl acetate and n-hexane (2:1 

v/v) as the eluent to obtain 0.637 g of white solid 3 as a single -isomer in 86% yield: Rf = 0.5 (ethyl 

acetate); mp = 81-83 oC; []28
D +28.0 (c = 1.2, CHCl3) [lit.

8 mp = 80-82 oC; []21
D +23.0 (H2O)]; FT-IR 

(neat) vmax 3398, 2985, 2941, 1646, 1540, 1456, 1375, 1210, 1057, 861, 578, 513, cm-1; 1H NMR (300 

MHz, CDCl3):  5.44 (d, J = 2.1 Hz, 1H) , 4.83 (dd, J = 6.0, 3.9 Hz, 1H) , 4.64 (d, J = 6.0 Hz, 1H), 4.28 

(dd, J = 9.0, 4.8 Hz, 1H) , 4.01-3.88 (m, 2H), 2.70 (d, J = 2.1 Hz, 1H), 2.28 (dd, J = 7.2, 4.8 Hz, 1H), 1.47 

(s, 3H), 1.32 (s, 3H); 13C NMR (100 MHz, CDCl3)  112.6 (C), 100.7 (CH), 85.6 (CH), 80.1 (CH), 80.0 

(CH), 60.9 (CH2), 25.8 (CH3), 24.5 (CH3); HRMS-ESI [M + Na]+ Calcd for C8H14O5Na 213.0738, Found 

213.0733. 

 

(4S,5R)-2,2-Dimethyl-4-((1R)-1,2-dihydroxyethyl)-5-((1Z)-1-tridecenyl)-1,3-dioxolane (4) 

Dodecyltriphenylphosphonium bromide (1.755 g, 3.47 mmol) was treated with potassium 

bis(trimethylsilyl)amide (3.47 mmol, 0.5 M in toluene) at 0 °C. The reaction mixture was kept stirring at 



0 °C for 1 h and then solid 3 (188 mg, 0.99 mmol) was quickly added to the above solution. After stirring 

at 0 °C for 10 min, the reaction mixture was stirred at room temperature for additional 6 h. To this 

mixture was carefully added cold water at 0 °C and the mixture was extracted with ethyl acetate, dried, 

filtered and evaporated under reduced pressure to give a yellow syrup. This syrup was purified by flash 

column chromatography on silica gel using hexane and ethyl acetate (1:4 v/v) as the eluent to give 0.865 

g of white solid 4 as a Z-stereoisomer in 81% yield: Rf = 0.2 (ethyl acetate : n-hexane = 1:4 (v/v)); mp = 

63-65 oC; []28
D –35.9 (c = 1.1, CHCl3); FT-IR (neat) vmax 3432, 2924, 2854, 1742, 1655, 1464, 1378, 

1215, 1059, 882, 721, 514 cm-1; 1H NMR (300 MHz, CDCl3):  5.74-5.50 (m, 2H), 5.00 (t, J = 7.5 Hz, 

1H), 4.13 (t, J = 4.8 Hz, 1H), 3.68-3.54 (m, 3H), 2.57 (bs, 1H), 2.36 (bs, 1H), 2.17-1.97 (m, 2H), 1.51 (s, 

3H), 1.39, (s, 3H), 1.25 (bs, 20H), 0.87 (t, J = 5.1 Hz, 3H); 13C NMR (100 MHz, CDCl3)  135.8 (CH), 

124.6 (CH), 108.5 (C), 77.7 (CH), 73.0 (CH), 69.9 (CH), 64.3 (CH2), 31.9 (CH2), 29.6 (CH2), 29.6 (CH2), 

29.5 (CH2), 29.4 (CH2), 29.3 (CH2), 29.2 (CH2),  27.7 (CH2), 27.3 (CH3), 24.9 (CH3), 22.6 (CH2), 14.1 

(CH3); HRMS-ESI [M + Na]+ Calcd for C20H38O4Na 365.2662, Found 365.2667. 

 

 
(4S,5R)-2,2-Dimethyl-4-formyl-5-((1Z)-1-tridecenyl)-1,3-dioxolane (5) To a solution of diol 4 (102 mg, 

0.30 mmol) in EtOH/H2O (1 mL, 2:1 (v/v)) was added sodium metaperiodate (127 mg, 0.60 mmol) in one 

portion at 0 oC. The reaction mixture was stirred for another 10 min at 0 oC before the ice bath was 

removed and then stirring was continued at room temperature for 3 h. After starting material being 

consumed, the reaction mixture was filtered to remove the solid compounds. The filtrate was concentrated 

in vacuo without further purification to yield 86 mg of aldehyde compound 5 as a syrup compound in 

93 % yield: Rf = 0.75 (ethyl acetate : n-hexane = 1:1 (v/v)); []27
D –29.7o (c = 0.3, CHCl3); FT-IR (neat) 

vmax 2986, 2925, 1738, 1658, 1463, 1377, 1242, 1217, 1161, 1065, 868, 799, 722; 1H NMR (300 MHz, 

CDCl3):  9.43 (d, J = 3.3 Hz, 1H), 5.63-5.54 (m, 1H), 5.24 (t, J = 11.1 Hz, 1H), 5.08 (t, J = 7.8 Hz, 1H), 

4.25 (dd, J = 7.8, 3.3 Hz, 1H), 2.08-1.89 (m, 2H), 1.50 (s, 3H), 1.33 (s, 3H), 1.18 (bs, 18H), 0.79 (t, J = 

6.3 Hz, 3H); 13C NMR (100 MHz, CDCl3)  199.3 (CH), 136.1 (CH), 122.7 (CH), 110.5 (C), 82.1 (CH), 

74.5 (CH), 31.6 (CH2), 29.4 (CH2), 29.4 (CH2), 29.3 (CH2), 29.2 (CH2), 29.1 (CH2), 28.9 (CH2), 28.9 

(CH2), 27.8 (CH2), 27.1 (CH3), 25.0 (CH3), 22.4 (CH2), 13.8 (CH3); HRMS-ESI [M + Na]+ Calcd for 

333.2400, Found 333.2388. 



 
(4S,5R)-2,2-Dimethyl-4-((1E)-ethoxycarbonylethenyl)-5-((1Z)-1-tridecenyl)-1,3-dioxolane (6-2E) 

and (4S,5R)-2,2-Dimethyl-4-((1Z)-ethoxycarbonylethenyl)-5-((1Z)-1-tridecenyl)-1,- 

3-dioxolane (6-2Z) To a solution of the crude aldehyde (398 mg, 1.28 mmol) in dry CH2Cl2 (7.8 mL, 

0.165 M) was added the methyl(triphenylphosporanilidine)acetate (940 mg, 2.56 mmol) at 0 oC. After 10 

min at 0 oC, the resulting solution was allowed to stir at room temperature for another 3 h. The solvent 

was removed under reduced pressure to afford a syrup residue which was purified by column 

chromatography using EtOAc/n-hexane (1:20 v/v) as the eluent to afford 400 mg of a syrup dienester 6 as 

a ca. 3.2:1.0 mixture of E- and Z-stereoisomers in 82% yield: Rf = 0.5 (ethyl acetate : n-hexane = 1:20 

(v/v)); FT-IR (neat) vmax 2925, 2854, 1719, 1644, 1466, 1370, 1188, 1049, 874, 721, 508 cm-1; 1H NMR 

(400 MHz, CDCl3): (6-2E) 6.78 (dd, J = 15.6, 5.6 Hz, 1H), 6.03 (dd, J = 15.6, 1.6 Hz, 1H), 5.71-5.61 

(m, 1H), 5.32-5.24 (m, 1H), 5.07-5.02 (m, 1H), 4.69 (dt, J = 4.8, 1.6 Hz, 1H), 4.18 (q, J = 7.2 Hz, 2H), 

2.18-1.92 (m, 2H), 1.53 (s, 3H), 1.40 (s, 3H), 1.39-1.25 (m, 18H), 0.86 (t, J = 6.8 Hz, 3H); (6-2Z) 6.19 

(dd, J = 12.0, 8.0 Hz, 1H), 5.84 (dd, J = 12.0, 1.6 Hz, 1H), 5.56-5.50 (m, 1H), 5.22-5.16 (m, 1H), 

5.07-5.02 (m, 1H), 4.69 (dt, J = 4.8, 1.6 Hz, 1H), 4.14 (q, J = 6.8 Hz, 2H), 2.18-1.92 (m, 2H), 1.52 (s, 3H), 

1.39 (s, 3H), 1.39-1.25 (m, 18H), 0.86 (t, J = 6.8 Hz, 3H); 13C NMR (100 MHz, CDCl3)  165.9 (C), 

144.0 (CH), 135.5 (CH), 135.0 (CH), 125.1 (CH), 124.6 (CH), 122.6 (CH), 121.2 (CH), 119.1 (CH), 

109.2 (C), 77.2 (CH), 75.4 (CH), 74.6 (CH), 74.2 (CH), 60.4 (CH2), 60.3 (CH2), 31.6 (CH2), 31.5 (CH2), 

29.6 (CH2), 29.4 (CH2), 29.3 (CH2), 29.3 (CH2), 29.2 (CH2), 29.0 (CH2), 28.7 (CH2), 28.1 (CH2), 27.8 

(CH2), 27.6 (CH2), 27.5 (CH2), 25.4(CH3), 22.6 (CH2), 14.2 (CH3), 14.1 (CH3); HRMS-ESI [M + Na]+ 

Calcd for C23H40O4Na 403.2819, Found 403.2820. 
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(4S,5R)-2,2-Dimethyl-4-methoxycarbonylethyl-5-tridecyl-1,3-dioxolane (7) To a solution of 6 (400 

mg, 1.05 mmol) in 5.3 mL of ethyl acetate at room temperature was added activated 10% Pd/C (38 mg). 

The reaction mixture was stirred for 1 h under a hydrogen atmosphere (60 psi) at the same temperature. 

After the reaction was complete, monitored by TLC (ethyl acetatec:n-hexane = 1:1 (v/v), Rf = 0.7), it was 



filtered through a short pad of Celite and the Celite pad was washed with ethyl acetate (15 mL). The 

filtrate obtained was concentrated in vacuo without further purification to yield saturated ester 7 as a 

syrup compound in 99% yield: Rf = 0.25 (ethyl acetate:n-hexane = 1:20 (v/v)); []28
D –14.5 (c 0.9, 

CHCl3); FT-IR (neat) vmax 3539, 2917, 2849, 1737, 1465, 1370, 1182, 1065, 877, 718 cm-1
; 

1H NMR (400 

MHz, CDCl3):  4.12 (q, J = 6.8, 2H), 4.10-40.0 (m, 2H), 2.60-2.30 (m, 2H), 1.80-1.60 (m, 2H), 1.40 (s, 

3H), 1.31 (s, 3H), 1.24 (bs, 24H), 0.86 (t, J = 6.6 Hz, 3H); 13C NMR (100 MHz, CDCl3):  173.5 (C), 

107.5 (C), 77.9 (CH), 76.8 (CH), 60.3 (CH2), 32.0 (CH2), 30.9 (CH2), 30.8 (CH2), 29.7 (CH2), 29.7 (CH2), 

29.7 (CH2), 29.6 (CH2), 29.6 (CH2), 29.5 (CH2), 29.4 (CH2), 26.4 (CH2), 25.4 (CH2), 22.7 (CH2), 28.6 

(CH3), 25.9 (CH3), 14.2 (CH3), 14.1 (CH3); HRMS-ESI [M + Na]+ Calcd for C23H44O4Na 407.3132, 

Found 407.3134. 

O
O (CH2)10CH3

OH

2  
 

(S)-(+)-5-((1R)-1-hydroxytetradecyl)-dihydrofuran-2(3H)-one (2) To a solution of the ethyl ester 7 (60 

mg, 0.16 mmol) in THF/H2O (3.9 mL, 10:3 v/v) was added conc. HCl (0.65 mL, 7.80 mmol) at 0 oC. 

After stirring at 0 °C for 10 min, the reaction mixture was kept stirring at 30 °C for additional 3 h. After 

the mixture was diluted with Et2O, the solution was neutralized with saturated aqueous NaHCO3 solution 

and then the neutralized aqueous layer was extracted with Et2O, and the organic layer was washed with 

brine, dried over MgSO4, and concentrated in vacuo. The residue was chromatographed on a silica gel 

column (ethyl acetate:n-hexane = 1:3) to obtain 41 mg of the product 2 as a white solid compound in 88% 

yield: Rf = 0.2 (ethyl acetate:n-hexane = 1:3 (v/v)); mp = 48-50 oC; []28
D +10.0 (c 0.4, CHCl3); FT-IR 

(neat) vmax 3539, 3413, 2954, 2917, 2848, 2360, 2341, 1757, 1460, 1189 cm-1
;  

1H NMR (300 MHz, 

CDCl3): 4.44 (td, J = 7.2 Hz, 1H), 4.00-3.90 (m, 1H), 2.70-2.40 (m, 2H), 2.40-2.00. (m, 2H), 1.86 (s, 

1H), 1.70-1.40 (m, 2H), 1.26 (bs, 22H), 0.88 (t, J = 6.0 Hz, 3H); 13C NMR (100 MHz, CDCl3):  177.6 

(C), 82.9 (CH), 71.3 (CH), 31.9 (CH2), 31.8 (CH2), 29.7 (CH2), 29.6 (CH2), 29.6 (CH2), 29.5 (CH2), 29.5 

(CH2), 29.5 (CH2) 29.32 (CH2), 28.7 (CH2), 25.6 (CH2), 22.7 (CH2), 21.0 (CH2), 14.1 (CH3); HRMS-ESI 

[M + Na]+ Calcd for C18H34O3Na 321.2400, Found 321.2400. 
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