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Note 

The isolation and characterization of crystalline D-arabino-he&osonic acid 
(2-keto-D-gluconic acid) 
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The first successful isolation of the free acid form of D-urabino-hexulosonic acid 
(1, sometimes referred to as 2-keto-D-&conic acid), an oxidation product of D- 
glucose, is reported. Tbis conversion can be effected by a number of bacterial species’ s2, 
particularly by pseudomonads. Solutions of 1 are utilized as synthetic intermediates 
in the commercial production of D-eryftzro-hex-2-enono-1,4-lactone (erythorbic 
acid)3n4 A!though the structure and some properties of 1 were established years . _ 

ago5s6, this important D-glucose metabolite has hitherto resisted crystallization6”. 

Fig. 1. Infrared spectrum of o-urabi~~hexulosonic acid in a KBr pellet. 
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Solid, metal salts of 1 are preparable5**, and have provided a source for solutions of 
the free acid when it has been needed. 

By carefully cooling concentrated solutions of 1 (see Experimental section), 
solid 1 was obtained as white crystals. The neutralization equivalent, infrared spectrum, 
elemental analysis, and sharp melting-point of these crystals are consistent with the 
presence, in the solid form, of only one isomer of the nonhydrated keto acid. The 
carbonyl stretching mode occurs at 5.75 pm in the infrared spectrum of 1 (1-r 
pellet); this wavelength is consistent with either an u-dicarbonyl functionality or a 
carboxylic acid with a hemiacetal in the cr-position. Because of the sharpness of the 
carbonyl band in this spectrum, it may be concluded that the solid exists in a cyclic, 
hemiacetal form. The 13C-n.m.r. spectrum of 1 is consistent with its being an -7 : 2 : 1 
‘mixture of cyclic isomers in aqueous solution; this may serve to explain the failure 
of prior attempts at crystallization, because, in effect, a tautomeric mixture is dealt 
with. 

The crystalline 1 was transformable into erythorbic acid4. Furthermore, the 
solid 1 was homogeneous by thin-layer chromatogmphy, and had an RF value 
identical to that of the (unisolated) 1 present in the erythorbic acid process-stream. 

ExPERIhENTAL 

Isolation and characterization of o-arabino-2-hexulosonic acid (1). - The action 
of a strain of Pseudomonasfiuorescens was used for the oxidation of o-glucose. (The 
commercial process affords an aqueous solution of 1 that is converted, without 
isolation, into erythorbic acid.) A 5 % (w/w) solution of 1, thus prepared, was treated 
with decolorizing carbon at room temperature, and then concentrated to 60-65 wt % 
in a rotary evaporator. This concentrate was allowed to cool very sZo~v& (during 4 h) 
to 15”, and the suspension of cryst& was atered, giving a crystalline solid that was 
washed with ice-cold water (to remove the mother liquor). Although this washing 
resulted in a considerable lowering of the yield, it led to analytically pure 1, with 
20-30 % recoveries after vacuum dryin,. m The crystalline 1 appeared as random-shaped 
plates under the microscope, and had m-p. 142-143 o (corr.), [a]? -90.2” (c 1.01% 
w/w, in water); for the i.r. spectrum (recorded with a Perkin-Ehner Model 21 
spectrometer), see Fig. 1; the lH-n.m.r_ spectrum of a solution of 1 in D,O (with 
2,2-dimethyl-2-silapentane-S-sulfonic acid as the internal standard) was recorded 
with a Varian Model T-60 spectrometer: multiple peaks between 6 3.52 and 4.45. 

And. Calc. for C,H,,,O,: C, 37.12; 11,5.19. Found: C, 37.35; H, 5.04. Potentio- 
metric titration with NaOH, neutralization equivalent: Calc. for CeH,,O,: 194. 
Found: 196. 
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