CHEMISTRY LETTERS, pp. 89-90, 1992. © 1992 The Chemical Society of Japan

Novel Branching of a Ketose Promoted by the Nickel(II) - Diamine Complex.

The Isomerization of D-Fructose into D-Hamamelose

Ryoji YANAGIHARA,  Shuichi OSANAT,™ and Sadao YOSHIKAWA
Department of Applied Chemistry, Faculty of Science
and Technology, Keio University, Yokohama 223

D-Fructose was converted into 2-C-(hydroxymethyl)-D-
ribose in a methanolic solution containing a nickel(II) -

N,N’-diethylethylenediamine complex.

Branched <c¢hain sugars, which are rare in natural sources, are
important materials as the moiety of antibiotics. The synthesis of

branched chain sugars by means of stereoselective and stereospecific

reactions has been investigated. Recently, we reported C-2 epimerization
of wvarious aldoses catalyzed by the nickel complexes under various
conditions.l) Scheme 1 shows the mechanism of the reaction. If a ketose

was particularly adapted to the mechanism as a substrate, the formation of
2-C-(hydroxymethyl)aldose was expected (Scheme 2). 1In this study, [2-
13C]—D—fr‘uctose (2%-Fru) 2)

proposal on the branching mechanism.
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Nickel chloride hexahydrate (1.0 mmol) and N,N’-
diethylethylenediamine (2.0 mmol) were added to methanol (15 ml), and
refluxed for 5 min with stirring. D-Fructose (1.0 mmol) was added to the
solution, and kept at 50° for 15 min with stirring. Then the solution
was cooled in an ice bath. Deionization and gas chromatography were
carried out in a similar manner reported previously.s)

Figure 1 shows the 13C NMR spectrum of the product mixture derived
from 2¥-Fru. Four characteristic peaks were observed except the peaks of
the substrate. Their chemical shifts agreed with an authentic data of C-2
of 2-C-(hydroxymethyl)-D-ribose (D—hamamelose).4) On the gas chromatogram
of the resulting sugars, the retention times of newly observed four peaks
agreed with those of D-hamamelose that was prepared according to the Ho’'s
method.5) The product was composed of 29% of D-hamamelose and 71% of
remaining D-fructose. No other sugars were detected.

The nickel complex that catalyzed epimerization of aldoses was able
to convert D-fructose into D-hamamelose. Such a reaction system could be

a new method for preparation of a branched chain sugar derivative as a

chiral synthon.
2*¥~Fru

—

Fig. 1. 67.9 MHz 13C NMR spectrum [2—13C]—D—
of the product mixture derived Hamamelose
from 2%-Fru measured in DMSO—dG. /—‘__A——__\
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