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Data of products 
O O

Cl

1-Chloro-decane-2,4-dione (6)  
 

To a stirred solution of lithium diisopropylamide (120 mmol) in dry tetrahydrofuran 
(50ml) at -30oC, was added octan-2-one (18.8 ml, 120 mmol) dropwise. The resulting 
mixture was stirred for 30 minutes at same temperature then ethyl chloroacetate (6.39 ml, 
60 mmol) was introduced at -50oC. The stirring was continued until the mixture was 
warmed to ambient temperature. and the mixture was acidified (pH 4-5) with 10% 
hydrochloric acid solution. The mixture was poured into water and diethyl ether, and 
extracted with diethyl ether (50 ml×3). The combined organic solution was washed with 
saturated brine and then dried over anhydrous magnesium sulfate and concentrated in 
vacuo. The residue was purified by flash chromatography on silica gel (eluent 95/5 
hexanes/ethyl acetate) to give the diketone 6 as a clear oil (4.8 g, 40%). 
 
IR (neat) 2956, 2930, 2858, 1707, 1603, 1458; 
 
1H NMR (500MHz, CDCl3): A 8:1 mixture of enol and diketone, 5.82 (1H, s, enol form), 
4.16 (2H, s, keto form), 4.02 (2H, enol form), 3.75 (2H, keto form), 2.52 (2H, t, 7.3Hz, 
keto form), 2.33 (2H, t, 7.4Hz, enol form), 1.62 (4H, m), 1.30 (12H, m), 0.88 (6H, m); 
 
13C NMR (125MHz, CDCl3): Enol form: 194.2, 188.0, 97.4, 44.4, 38.0, 31.46, 28.8, 25.6, 
22.4, 13.9; 
 
HRMS calcd for C10H18O2Cl 205.0995, found 205.0989 (MH+) 
 

O

O

5-Hexyl-furan-3-one (7)  
 
To a stirred solution of the diketone 6 (1.0 g, 4.89 mmol) in dry tetrahydrofuran (25 ml) 
at ambient temperature, was added 1,8-diazabicyclo[5.4.0]undec-7-ene (1.47 ml, 9.77 
mmol) dropwise. Immediate precipitation was observed in two minutes after the addition. 
After stirring for another hour, the reaction was quenched by addition of saturated 
ammonium chloride solution and extracted with diethyl ether (50 ml×3). The combined 
organic layers were washed with saturated brine and dried over magnesium sulfate and 
concentrated in vacuo. The residue was purified by flash chromatography on silica gel 
(eluent 80/20 hexanes/ethyl acetate) to give the furanone 7 as a yellow oil (0.82 g, 100 %). 
 
IR (neat) 2930, 2860, 1700, 1597; 
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1H NMR (500MHz, CDCl3): 5.50 (1H, d, 0.6Hz), 4.51 (2H, d, 0.6Hz), 2.52 (2H, t, 7.7Hz), 
1.67 (2H, m), 1.38-1.31(6H, m), 0.92 (3H, t, 7.0Hz); 
 
13C NMR (125MHz, CDCl3): 203.0, 195.7, 103.9, 75.2, 31.3, 30.7, 28.7, 25.9, 22.4, 13.9; 
 
HRMS calcd for C10H16O2 168.1150, found 168.1152 (M+) 
 
 

O

O Si

(5-Hexyl-furan-3-yloxy)-trimethyl-silane (8)  
 
To a stirred solution of lithium diisopropylamide (6.95 mmol) in dry tetrahydrofuran (12 
ml) at -78oC, was added the furanone 7 (1.0 g, 5.9 mmol) in dry tetrahydrofuran (25 ml) 
dropwise. The resulting mixture was stirred for 30 minutes at same temperature and 
trimethylsilyl chloride (0.75 ml, 5.9 ml) was added. The mixture was allowed to warm up 
to ambient temperature slowly then dry pentane was added to precipitate the lithium salt. 
After centrifuging the resulting solution, the deep red solution was collected and the 
solvent was removed to give the furan 8 as a reddish oil (1.40 g, 98 %). 
 
IR (neat) 2957, 2929, 2858, 1702, 1615, 1601, 1552, 1466; 
 
1H NMR (500MHz, CDCl3): 6.96 (1H, d, 0.8Hz), 5.75 (1H, d, 0.8Hz), 2.50 (2H, t, 7.5Hz), 
1.59 (2H, m), 1.30 (6H, m), 0.88(3H, t, 7.0Hz); 
 
13C NMR (125MHz, CDCl3): 155.3, 143.4, 126.0, 102.2, 31.5, 28.7, 28.5, 27.7, 22.5, 
14.0, -0.28; 
 
HRMS calcd for C13H25O2Si 241.1624, found 241.1613 (MH+) 
 

O

O Si

(5-Hexyl-furan-3-yloxy)-triisopropyl-silane (9)  
 
 
To a stirred solution of the furanone 7 (0.200 g, 1.18 mmol) in dry dichlomethane (6 ml) 
at 0oC, was added triethylamine (0.18 ml, 1.30 mmol) followed by triisopropylsilyl 
trifluoromethanesulfonate (0.35 ml, 1.30 mmol) dropwise. The resulting mixture was 
stirred for one hour at 0oC and another 30minutes at ambient temperature. The solvent 
was removed under reduced pressure then the resulting oil was purified by flash 
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chromatography on silica gel (eluent hexanes) to give the furan 9 as a clear oil (0.367 g, 
100 %). 
 
IR (neat) 2931, 2866, 1615, 1551, 1463; 
 
1H NMR (500MHz, CDCl3): 6.96 (1H, s), 5.77 (1H, s), 2.49 (2H, t, 7.4Hz), 1.57 (2H, m), 
1.29 (6H, m), 1.18 (3H, m), 1.09 (18H, m), 0.88 (3H, t, 7.1Hz); 
 
13C NMR (125MHz, CDCl3): 155.0, 144.3, 126.1, 102.5, 31.5, 28.7, 28.5, 27.7, 22.5, 
17.7, 14.0, 12.3; 
 
HRMS calcd for C19H36O2Si 324.2484, found 324.2474 (M+) 
 
 
 
Typical procedure for Aldol reaction 
 
To a stirred solution of the furan 8 or 9 (0.42 mmol) and pivaldehyde (0.039 ml, 0.33 
mmol) in dry dichloromethane at -78oC, was added boron trifluoride diethyl etherate 
(0.042 ml, 0.33 mmol) dropwise. The resulting mixture was stirred for 1 hour at same 
temperature then saturated sodium bicarbonate solution was added. The solution was 
warmed to ambient temperature and extracted with diethyl ether (20 ml×3). The 
combined organic layers were washed with saturated brine and then dried over anhydrous 
magnesium sulfate and concentrated in vacuo. The residue was purified by flash 
chromatography (eluent 70/30 hexanes/diethyl ether) to give the alcohol 10d as a clear oil, 
solidified in refrigerator to white crystals (0.088 g, 100 %). 
 

O

O

H

OH

5-Hexyl-2-(1-hydroxy-2,2-dimethyl-propyl)-furan-3-one (10d)  
 
 
IR (neat) 3406, 2957, 2867, 1686, 1593, 1466; 
 
1H NMR (500MHz, CDCl3): 5.47 (1H, s), 4.56 (1H, s), 3.78 (1H, d, 7.2Hz), 2.53 (2H, t, 
7.5Hz), 1.73 (1H, d, 7.8 Hz), 1.66 (2H, m), 1.37 (2H, m), 1.30 (4H, m), 1.04 (9H,s), 0.89 
(3H, t, 6.8Hz); 
 
13C NMR (125MHz, CDCl3): 204.9, 196.0, 104.3, 85.6, 78.3, 35.4, 31.7, 31.0, 28.9, 26.6, 
26.1, 22.6, 14.1; 
 
HRMS calcd for C15H26O3Na 277.1780, found 277.1777 (MNa+) 
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5-Hexyl-2-(1-hydroxy-hexyl)-furan-3-one (10a)  
 
 
IR (neat) 3425, 2929, 2859, 1692, 1592, 1461; 
 
1H NMR (500MHz, CDCl3): A 1:1 mixture of threo/erythro; 5.46 (1H, t, 0.6Hz), 5.45 
(1H, t, 0.6Hz), 4.42 (1H, dt, 3.7Hz, 0.7Hz), 4.31 (1H, dt, 6.9Hz, 0.7Hz), 4.04 (1H, td, 
8.7Hz, 4.2Hz), 3.77 (1H, ddd, 8.2Hz, 7.0Hz, 3.4Hz), 3.16 (1H, OH), 2.52 (4H, m), 2.05 
(1H, OH), 1.45-1.70 (10H, m), 1.20-1.45 (22H, m), 0.89 (12H, m); 
 
13C NMR (125MHz, CDCl3): 204.9, 203.9, 195.5, 195.4, 104.7, 104.0, 87.2, 86.5, 71.3, 
71.1, 33.0, 32.7, 31.8, 31.7, 31.5, 31.0, 30.9, 30.5, 28.9, 28.9, 26.2, 26.2, 25.4, 25.4, 24.8, 
24.8, 22.7, 22.7, 22.6, 22.6, 14.1, 14.1, 14.1, 14.1; 
 
HRMS calcd for C16H26O2 250.1933, found 250.1938 ([M-H2O]+) 
 
 

O

O

OH

5-Hexyl-2-(hydroxy-phenyl-methyl)-furan-3-one (10b)  
 
 
IR (neat) 3410, 2928, 2860, 1683, 1589, 1454; 
 
1H NMR (500MHz, CDCl3): A 1:1 mixture of threo/erythro; 7.36 (10H, m), 5.40 (1H, s), 
5.37 (1H, s), 5.21 (1H, m), 4.86 (1H, d, 6.7Hz), 4.65 (1H, d, 3.5Hz), 4.57 (1H, dd, 6.7Hz, 
0.7Hz), 3.76 (1H, OH), 3.07 (1H, OH), 2.42 (4H, m), 1.56 (4H, m), 1.28 (10H, m), 0.88 
(6H, m); 
 
13C NMR (125MHz, CDCl3): 203.9, 203.4, 195.9, 195.7, 139.1, 138.3, 128.4, 128.2, 
128.1, 128.1, 126.8, 126.4, 104.5, 103.9, 86.7, 86.7, 73.6, 72.6, 31.3, 31.2, 30.7, 30.6, 
28.6, 28.6, 25.9, 25.9, 22.3, 22.3, 13.9, 13.9;  
 
HRMS calcd for C17H20O2 256.1463, found 256.1452 ([M-H2O]+) 
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5-Hexyl-2-(1-hydroxy-2-methyl-propyl)-furan-3-one (10c)  
 
 
IR (neat) 3417, 2956, 2928, 2870, 1681, 1591, 1454; 
 
1H NMR (500MHz, CDCl3): 5.46 (1H, d, 0.6Hz), 4.52 (1H, dd, 2.5Hz, 0.5Hz), 3.74 (1H, 
d, 6.3Hz), 2.53 (2H, t, 7.6Hz), 2.11 (1H, OH), 2.02 (1H, m, 6.8Hz), 1.65 (2H, m), 1.37 
(2H, m), 1.29 (4H, m), 1.05 (3H, d, 6.6Hz), 1.02 (3H, 6.6Hz), 0.88 (3H, t, 7.0Hz); 
 
13C NMR (125MHz, CDCl3): 204.2, 195.6, 104.3, 86.2, 75.7, 31.3, 31.1, 30.8, 28.7, 26.0, 
22.4, 19.1, 18.5, 13.9; 
 
HRMS calcd for C14H25O3 241.1804, found 241.1811 for (MH+) 
 

O

O

OH O

2-(3-Benzyloxy-1-hydroxy-propyl)-5-hexyl-furan-3-one (10e)  
 
 
IR (neat) 3422, 2928, 2854, 1687, 1590, 1448; 
 
1H NMR (500MHz, CDCl3): A 1:1 mixture of threo/erythro; 7.30 (10H, m), 5.46 (1H, s), 
5.44 (1H, s), 4.51 (4H, s), 4.45 (1H, d, 5.3Hz), 4.28 (1H, d, 3.8Hz), 4.27 (1H, br. s), 4.13 
(1H, m), 3.75 (1H, m), 3.70 (3H, m), 3.12 (1H, OH), 2.51 (4H, t, 7.8Hz), 2.00 (2H, m), 
1.95 (1H, m), 1.80 (1H, m), 1.68 (4H, m), 1.37 (4H, m), 1.30 (8H, m), 0.88 (6H, m, 
6.9Hz);  
 
13C NMR (125MHz, CDCl3): 203.6, 203.2, 137.8, 137.7, 128.4, 128.4, 127.7, 127.7, 
127.6, 127.6, 104.3, 103.9, 87.4, 86.9, 73.3, 73.2, 70.1, 69.2, 68.0, 67.6, 32.2, 31.3, 31.3, 
31.1, 30.7, 30.7, 28.7, 28.7, 25.9, 25.9, 22.4, 22.4, 13.9, 13.9; 
 
HRMS calcd for C20H28O4Na 355.1885, found 355.1878 for (MNa+) 
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5-Hexyl-2-(1-hydroxy-cyclohexyl)-furan-3-one (10f)  
 
 
IR (neat) 3442, 2930, 2858, 1685, 1592, 1448; 
 
1H NMR (500MHz, CDCl3): 5.45 (1H, s), 4.19 (1H, s), 3.27 (1H, OH), 2.52 (2H, t, 
7.6Hz), 1.65 (7H, m), 1.55 (2H, m), 1.38 (4H, m), 1.33 (4H, m), 1.10 (1H, m), 0.89 (3H, t, 
7.0Hz); 
 
13C NMR (125MHz, CDCl3): 204.9, 195.2, 104.8, 89.2, 73.0, 34.2, 31.3, 30.8, 28.7, 26.0, 
25.4, 22.4, 20.8, 13.9; 
 
HRMS calcd for C16H27O3 267.1960, found 267.1967 for (MH+) 
 
 
 

O

OO
Br

6-Bromo-3-tert-butyl-1-hexyl-2,7-dioxa-bicyclo[2.2.1]heptan-5-one (11)  
 
To a stirred solution of the alcohol 10d (0.100 g, 0.39 mmol) in dry dichloromethane (3 
ml) at -20oC, was added N-bromosuccinimide (0.081g, 0.45 mmol) portionwise. The 
resulting mixture was stirred until no starting material was observed by thin layer 
chromatography then saturated ice-cold sodium bicarbonate solution was added. 
Extraction using diethyl ether (20 ml×3) and the combined organic layers were washed 
with saturated brine and dried over anhydrous magnesium sulfate and concentrated in 
vacuo. The residue was purified by flash chromatography (eluent 80/20 hexanes/diethyl 
ether) to give the bromo-ether 11 as a yellowish oil (0.111 g, 85 %) 
 
IR (neat) 2956, 1710, 1595; 
 
1H NMR (500MHz, CDCl3): 4.70 (1H, t, 0.5Hz), 3.83 (1H, s), 2.73 (1H, m, 7.5Hz), 2.65 
(1H, m, 7.3Hz), 1.80 (2H, m), 1.70 (1H, m), 1.40 (2H, m), 1.31 (4H, m), 1.05 (9H, s), 
0.89 (3H, t, 7.0Hz);  
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13C NMR (125MHz, CDCl3): 191.1, 97.3, 85.4, 78.3, 35.5, 31.5, 29.8, 28.8, 26.6, 26.1, 
25.8, 22.6, 14.1; 
 
HRMS calcd for C15H23O2Br 314.0881, found 314.0861 ([M-H2O]+ using 79Br) and 
316.0868 ([M-H2O]+ using 81Br) 
 

O

O

2-(2,2-Dimethyl-propylidene)-5-hexyl-furan-3-one (12)  
 
 
IR (neat) 2957, 2931, 2865, 1704, 1663, 1604, 1461, 1362; 
 
1H NMR (500MHz, CDCl3): 5.90 (1H, s), 5.57 (1H, s), 2.54 (2H, t, 7.5Hz), 1.66 (2H, tt, 
7.5Hz, 7.5Hz), 1.37 (2H, m), 1.30 (4H, m), 1.22 (9H, s), 0.87 (3H, t, 7.0Hz); 
 
13C NMR (125MHz, CDCl3): 188.3, 184.8, 146.3, 124.9, 104.7, 32.5, 31.3, 29.9, 29.8, 
28.7, 25.8, 22.4, 13.9; 
 
HRMS calcd for C15H24O2 236.1776, found 236.1777 (M+) 
 

O

O

2-(2,2-Dimethyl-propyl)-5-hexyl-furan-3-one (13)  
 
To a stirred solution of the unsaturated ketone 12 (0.200g, 0.85mmol) in dry methanol 
(4ml) at ambient temperature, was added 10 % palladium on activated carbon (9 mg). 
The resulting solution was stirred under the atmosphere of hydrogen using a balloon. The 
stirring was continued for 18 hours then the solution was diluted with diethyl ether. 
Filtration of the solid residue using diethyl ether (20 ml×3) and the filtrate was 
concentrated in vacuo. The residue was purified by flash chromatography (eluent 80/20 
hexanes/diethyl ether) to give the reduced furanone 13 as an oil (0.161 g, 80 %) 
 
IR (neat) 2957, 2868, 1711, 1598, 1466; 
 
1H NMR (500MHz, CDCl3): 5.40 (1H, s), 4.44 (1H, d, 10.9Hz), 2.48 (2H, t, 7.6Hz), 1.83 
(1H, d, 14.9Hz), 1.62 (2H, m), 1.31 (9H, m), 1.01 (9H, s), 0.88 (3H, t, 7.1Hz); 
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13C NMR (125MHz, CDCl3): 206.0, 194.0, 102.9, 84.9, 45.7, 31.5, 30.9, 30.5, 29.9, 28.9, 
26.1, 22.6, 14.1; 
 
HRMS calcd for C15H26O2 238.1933, found 238.1939 (M+) 
 

O

O

2-Ethyl-5-hexyl-2-methyl-furan-3-one (16)  
 
To a stirred solution of the furanone 14 (0.300 g, 1.65 mmol) in dry tetrahydrofuran at -
78oC, was added sodium bis(trimethylsilyl)amide (0.90 ml, 1.81 mmol) dropwise. The 
resulting yellow solution was stirred for 10 minutes then Iodoethane (0.26 ml, 3.29 mmol) 
was introduced. The reaction mixture was warmed up to ambient temperature over one 
hour and stirred for two hours at same temperature. The reaction was quenched by 
addition of saturated ammonium chloride solution and diluted with diethyl ether. 
Extraction using diethyl ether (20 ml×3) was performed and the combined organic layer 
were washed with saturated brine and dried over anhydrous magnesium sulfate and 
concentrated in vacuo. The residue was purified by flash chromatography (eluent 90/10 
hexanes/diethyl ether) to give the furanone 16 as an oil (0.294 g, 85 %) 
    
IR (neat) 2957, 2931, 2860, 1703, 1595, 1456; 
 
1H NMR (500MHz, CDCl3):5.35 (1H, s), 2.47 (2H, t, 7.6Hz), 1.75 (2H, m), 1.64 (2H, m), 
1.36 (2H, m), 1.36 (3H, s), 1.30 (4H, m), 0.88 (3H, t, 7.0Hz), 0.80 (3H, t, 7.4Hz); 
 
13C NMR (125MHz, CDCl3): 207.3, 192.6, 102.4, 91.2, 31.3, 30.8, 29.6, 28.7, 26.1, 22.4, 
21.5, 13.9, 7.4; 
 
HRMS calcd for C13H23O2 211.1698, found 211.1688 (MH+) 
 








































































