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General procedures

Synthesis of racemic compounds (Table 2)

Aldehyde (0.71 mmol, 1.0 equiv.) and silyloxyfuran (0.85 mmol, 1.2 equiv.) 1 were added to
a solution of Zn(OTf), (0.077 mmol, 10 mol%) in THF/H,O (2 ml, 9:1 v/v) at 0 °C. The
resulting mixture was stirred for specified time at RT and purified directly using silica gel
column (3:2 hexane/methyl tert-butyl ether). The volatiles were removed under reduced
pressure to yield products 3a-l.

Asymmetric version (Table 3)

The mixture of chiral ligand (0.082 mmol, 12 mol%) and Zn(OTf), (0.077 mmol, 10 mol%) in
EtOH/H,0 (2 ml, 9:1 v/v) was stirred for 10 min. at -30 °C. Aldehyde (0.71 mmol, 1.0 equiv.)
and silyloxyfuran (0.85 mmol, 1.2 equiv.) 1 were added, and the resulting mixture was stirred
for 4 h at -30 °C. The mixture was purified directly using silica gel column (3:2
hexane/methyl tert-butyl ether) and the volatiles were removed under reduced pressure to
yield products.
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NMR data for compounds 3a-1 (Table2)

3-(hydroxy(phenyl)methyl)furan-2(5H)-one (3a)*

0]

'H NMR: 3.86 (s, br, 1H), 4.76 (t, 2H, J=1.78 Hz), 5.55 (s, br, 1H), 7.16 (q, 1H, J=1.65 Hz),
7.27-7.41 (m, 5H) ppm

3C NMR: 69.0, 70.5, 126.4, 128.6, 136.3, 140.1, 146.1, 172.2 ppm
3-(hydroxy(4-methoxyphenyl)methyl)furan-2(5H)-one (3b)

O

'H NMR: 3.81(s, 3H), 4.82 (td, 2H, J=0.58, 1.9 Hz), 5.55 (s, br, 1H), 6.89-6.92 (m, 2H), 7.18
(9,1H, J =1.64 Hz), 7.33-7.36 (m, 2H) ppm
3C NMR: 56.0, 69.7, 71.1, 114.8, 128.4, 132.9, 137.3, 146.1, 160.3 ppm

3-(hydroxyl(4-tolyl)methyl)furan-2(5H)-one (3c)

0
0 OH
//

'H NMR: 2.35 (s, 3H), 4.81 (t, 2H, J=1.78 Hz), 5.56 (s, br, 1H), 7.17-7.19 (m, 3H), 7.29-7.32
(m, 2H) ppm

B3C NMR: 20.6, 69.8, 71.3, 127.1, 129.3, 138.8, 139.6, 146.5, 146.8, 173.0 ppm

! Bugarin, A.; Connell, B. T. J. Org. Chem. 2009, 74, 4638
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3-(hydroxy(2-tolyl)methyl)furan-2(5H)-one (3d)

0

'H NMR: 2.34 (s, 3H), 4.82 (t, 2H, J=1.85 Hz), 5.79 (s, br, 1H), 7.02 (q, 1H, J=1.65 Hz),
7.16-7.25 (m, 4H) ppm
13C NMR: 19.1, 65.8, 70.5, 126.2, 126.4, 128.2, 130.6, 135.2, 136.0, 138.0, 146.3, 173.1 ppm

3-(1-hydroxyethyl)furan-2(5H)-one (3e)

o] OH
Y

'"H NMR: 1.48 (d, 3H, J=6.52 Hz ), 4.64-4.73 (m, 1H), 4.84 (t, 2H, J=1.82 Hz), 7.33 (q, 1H,
J=1.60 Hz) ppm
3C NMR: 21.5, 63.1, 70.4, 137.4, 144.2, 173.2 ppm

3-(1-hydroxypropyl)furan-2(5H)-one (3f)
0

o OH

J

'"H NMR: 1.00 (t, 3H, J=7.42 Hz), 1.68-1.81 (m, 2H), 4.44-4.49 (m, 1H), 4.84 (t, 2H, J=1.73
Hz), 7.32 (q, 1H, J=1.63 Hz) ppm
3C NMR: 10.2, 30.3, 69.1, 71.1, 136.9, 145.5, 173.8 ppm

3-(1-hydroxy-2-methylpropyl)furan-2(5H)-one (39)

0O

0 OH

J

'H NMR: 0.85-0.90 (dd, 6H, J;=6.81, 9.20 Hz), 1.98-2.07 (m, 1H), 4.22-4.25 (m, 1H), 4.78 (t,
2H, J=1.66 Hz), 7.28 (g, 1H, J=1.69 Hz) ppm
13C NMR: 16.6, 18.9, 32.3, 70.5, 72.3, 135.4, 146.0, 173.2 ppm
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3-(1-hydroxypentyl)furan-2(5H)-one (3h)

0O

'H NMR: 0.83-0.88 (m, 3H), 1.25-1.30 (m, 4H), 1.59-1.80 (m, 2H), 4.44-4.49 (m, 1H), 4.79
(t, 2H, J=1.72 Hz), 7.26 (q, 1H, J=1.68 Hz) ppm
13C NMR: 14.5, 23.1, 27.6, 30.3, 67.9, 71.1, 123.5, 145.2 ppm

3-(1-hydroxyhexyl)furan-2(5H)-one (3i)

0
0 OH
//

'H NMR: 0.87-0.92 (m, 3H), 1.26-1.34 (m, 6H), 1.63-1.84 (m, 2H), 4.48-4.53 (m, 1H), 4.83
(t, 2H, J=1.65 Hz), 7.30 (q, 1H, J=1.46 Hz) ppm
13C NMR: 13.9, 22.5, 24.9, 31.5, 35.4, 67.2, 70.4, 136.6, 144.6, 173.1 ppm

3-(1-hydroxyheptyl)furan-2(5H)-one (3j)

o)
o OH
J

'H NMR: 0.83-0.91 (m, 3H), 1.26-1.29 (m, 8H), 1.68-1.81 (m, 2H), 4.51 (m, 1H), 4.83 (t, 2H,
J=1.73 Hz), 7.30 (q, 1H, J=1.71 Hz) ppm
3C NMR: 14.0, 22.6, 25.2, 29.0, 29.7, 31.7, 67.2, 70.4, 136.6, 144.5 ppm

3-(1-hydroxyoctyl)furan-2(5H)-one (3k)

o)
o} OH
J

'H NMR: 0.86-0.90 (m, 3H), 1.26-1.36 (m, 10H), 1.66-1.84 (m, 2H), 4.48-4.54 (m, 1H), 4.83
(t, 2H, J=1.70 Hz), 7.29 (g, 1H, J=1.50 Hz) ppm
13C NMR: 14.0, 22.6, 25.3, 29.2, 29.3, 31.8, 35.5, 67.2, 70.4, 136.6, 144.5, 173.1 ppm
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3-(1-hydroxydodecyl)furan-2(5H)-one (3I)

O

'H NMR: 0.86-0.90 (m, 3H), 1.26 (m, 18H), 1.57-1.83 (m, 2H), 4.47-4.52 (m, 1H), 4.83 (t,
2H, J=1.71 Hz), 7.34 (q, 1H, J=1.63 Hz) ppm
3C NMR: 14.7, 23.3, 25.9, 29.9, 30.0, 30.2, 32.5, 36.1, 67.7, 71.1, 137.3, 145.6, 173.9 ppm
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HPLC data for compounds 3a-3e, 3h, 3l (Table 3)

(R)-3-(hydroxy(phenyl)methyl)furan-2(5H)-one (3a)

0

HPLC (CHIRALPAK AD-H, hexane/i-PrOH = 90:10, flow rate = 1 mL/min, A =225 nm) tg
= 18.4 min (S), tr = 24.1 min (R)
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(R)-3-(hydroxy(4-methoxyphenyl)methyl)furan-2(5H)-one (3b)

O

HPLC (CHIRALPAK AD-H, hexane/
i-PrOH = 90:10, flow rate = 1 mL/min, A = 225 nm) tg = 36.7 min (minor, S), tr = 42.9 min

(major, R)
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(R)-3-(hydroxyl(4-tolyl)methyl)furan-2(5H)-one (3c)

O

HPLC (CHIRALPAK AD-H, hexane/i-PrOH = 90:10, flow rate = 1 mL/min, A = 225 nm)
tr = 29.8 min (minor, S), tr = 35.6 min (major, R)
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(R)-3-(hydroxy(2-tolyl)methyl)furan-2(5H)-one (3d)

O

HPLC (CHIRALPAK AD-H, hexane/i-PrOH = 90:10, flow rate = 1 mL/min, A = 225 nm)
tr = 20.5 min (minor, S), tr = 28.9 min (major, R)
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(R)-3-(1-hydroxypentyl)furan-2(5H)-one (3h)
0

HPLC (CHIRALPAK AD-H, hexane/i-PrOH = 90:10, flow rate = 1 mL/min, A = 225 nm)
tr = 16.3 min (minor, S), tr = 22.1 min (major, R)
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(R)-3-(1-hydroxydodecyl)furan-2(5H)-one (3I)

HPLC (CHIRALPAK AD-H, hexane/i-PrOH = 90:10, flow rate = 1 mL/min, A =225 nm)

tr = 12.3 min (minor, S), tg = 19.9 min (major, R)
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Determination of absolute configuration of aldols

(R)-3-(1-hydroxyethyl)furan-2(5H)-one (3e)

o) OH
Y

The asymmetric Mukaiyama aldol reaction of siloxy furan 1 with acetaldehyde was proceeded
under conditions based on General procedure from Table 3 and delivered aldol 3e in 73%
yield and 40% ee. The optical rotation of product was measured ([a] p = +10.9, EtOH, c
0.011) and compared to published data® (+34.6) for R enantiomer.

The results indicate that elaborated reaction conditions delivers compounds with the R
enantiomer predominantly.

2 Horne, D. A.; Fugmann, B.; Yakushijin, K.i; Buechi, G. J. Org. Chem. 1993 , 58, 62
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NMR spectra for compounds 3a-l (Table 2)
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