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The furan ring system constitutes the basic framework
of many natural products. Monosaccharides under acidic
conditions lead to furans.1 2-(D-glycero-1,2-dihydroxy-
ethyl)furan 3, an optically active furan diol, is a potential
chiral building block in organic synthesis. The transfor-
mation of D-glucal to 3 was first reported by Gonzalez et
al.2 using the toxic metal salt HgSO4 in concentrated H2-
SO4. A recent report by Hayashi et al.3 on the use of
relatively less toxic Sm(OTf)3 or RuCl2(PPh3)3 for the
same transformation prompts us to communicate our own
findings in this regard.

Of late, indium trichloride, which is a relatively strong
Lewis acid, has been used as a catalyst for a wide variety
of organic reactions, viz. Mukaiyama aldol reaction,4
imino Diels-Alder reaction,5 and Barbier reactions in-
volving diastereoselective addition of allyltin to aldehydes
or aldoses.6

As part of our ongoing program on the use of various
Lewis acids in carbohydrate chemistry,7 we have found
InCl3‚3H2O to be a less expensive and equally efficient
catalyst for the synthesis of 3 from unprotected D-glucal
1 and D-galactal 2 under mild conditions.

When 1 equiv of D-glucal 1 was treated with 0.1 equiv
(10 mol %) of InCl3‚3H2O in acetonitrile for 2.5 h at
ambient temperature, chiral furan diol 3 was obtained
in 82% yield. As expected, D-galactal 2 also underwent
facile transformation to afford the same product, viz. 3
(Scheme 1).

Surprisingly, extension of the same reaction to L-
rhamnal 4 did not provide the expected chiral furyl-
methyl carbinol 5, but led to a more complex mixture as
revealed by HPLC analysis. The 1H NMR spectrum and
13C NMR spectrum of this mixture clearly showed

absence of signals due to H-2 at δ 4.73 (t) and C-2 at δ
68.22, characteristic of 3.9 Instead, it displayed signals
at δ 1.53, 3.9-4.2, 5.8-6.01, 6.28, 7.31 in the 1H NMR
spectrum and at δ 18.05, 33.12, 104.86, 105.35, 110.06,
141.14, 155.28, 155.38, 156.73 in the 13C NMR spectrum.
The multiplet at δ 3.9-4.2 in the 1H NMR spectrum and
the signal at δ 33.12 in the 13C NMR spectrum10 clearly
reveals that this carbon is not attached to oxygen.11

(Scheme 2).
It is likely that under the reaction conditions the

carbinol 5, if it all initially formed, would be unstable
leading to spontaneous dehydration, followed by inter-
molecular alkylation and ultimately cyclization leading
to complex mixture of products.

Indeed, when rac-5, prepared from the borohydride
reduction of 2-acetylfuran, was treated with InCl3‚3H2O
in CH3CN, it afforded the same complex mixture as
obtained from the direct reaction of 4.12

In summary, we have found that InCl3‚3H2O is an
efficient catalyst for the synthesis of 2-(D-glycero-1,2-
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dihydroxyethyl)furan 3, an optically active furandiol. The
reaction proceeds at ambient temperature unlike the Sm-
(OTf)3- or RuCl2(PPh3)3-catalyzed reaction, which re-
quires relatively higher temperature (80 °C). Besides, the
workup is simple and amenable for scale-up, thereby
providing an useful alternative to the reported methods.

Experimental Section

Typically, to D-glucal 1 (1 mmol) was added InCl3‚3H2O (0.1
mmol; 10 mol %) in CH3CN (1-3 mL) at ambient temperature
and magnetically stirred. After completion (2.5 h, TLC), the
reaction mixture was quenched with aqueous sodium hydrogen
carbonate (10%, 25 mL), extracted with dichloromethane (3 ×
25 mL), dried over anhydrous sodium sulfate, filtered, and

concentrated. The residue was purified by flash column chro-
matography on silica gel to obtain 3.
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