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ABSTRACT 

N.m.r. spectra (lH and 13C) have shown that, of three inososes studied, the 
2,3,4,6/5-isomer exists in solution as the keto form, and the 2,4,6/3,Sisomer is 
partially, and the 2,3,5/4,6_isomer is almost fully, hydrated. In alkaline solution, each 
of the inososes rapidly loses a molecule of water, to give trans-2,3,4,5-tetrahydroxy-2- 
cyclohexen-l-one. On acetylation in the presence of a base, this compound gives 
tetraacetoxybenzenes; hydrogenation yields several cyclohexanepentols. 

INTRODUCTION 

The inososes (pentahydroxycyclohexanones) are reactive compounds and 
useful intermediates, but, beyond a few of their obvious reactions (acetylation, re- 
duction, formation of the phenylhydrazone)l, their chemistry has not been extensively 
explored. They are stable in acid solution, but very sensitive to alkalinity. The litera- 
ture on the behavior of inososes in alkaline solution is confusing, but the most 
characteristic property is their strong reducing power therein. In such a medium, 
a peak in the U.V. spectrum of inososes is disp!aced to -305 nm, and the extinction 
is considerably increased’. These properties have been explained by postulating that 
the inososes isomerize into enediols in alkaline solution_ From an alkaline solution 
of 2,3,4,6/Sinosose (1) (“epi-inosose”), von Euler and Glaser3 isolated, initially as the 
lead salt, an acidic substance that showed the typical properties of compounds con- 
taining the keto-enediol group, -CO-C(OH) = C(OH)- (named “aci-reductones” by 
von Euler, and “enediolic acids” by Fatiadi and Isbel14). It was assumed that ring- 
opening had occurred, to give an aliphatic keto-enediol, but the possibility of a ring- 
structure for the product was not excluded. Despite this work, it has generally been 
assumed that, in alkaline solutions of inososes, the enediol tautomer is present’*‘, 

*cyclitols: Part XXXYII. For Part XMM, see Aust. J. Ckni., 28 (1975) 1279-1289. 
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and 142 (I@ - 4 AC); g.1.c. (column B) showed two peaks, at 15.5 (1,2,3,5-) and 
14.2 min (1,2,3+tetraacetoxybenzene). 

The crystals and mother liquor were combined, and chromatographed on a 
column of silica gel (type H) with 6 : 1 chloroform-ethyl acetate. First to emerge was 
1,2,3&tetraacetoxybenzene, m.p. 105” (after crystallization from ethanol), identical 
by mixed m.p. and g.1.c. with an authentic sampleX3; ‘H-n.m.r. data (CDCI,): 
S 6.98 (s, aromatic H) and 2.26 (s, AC). 

The second component, crystallized from ethanol, was 1,2,3,4_tetraacetoxy- 
benzene, m.p. 140 o (lit.” m.p. 142”); ‘H-n.m.r. data (CDCl,): 6 7.12 (s, aromatic H) 
and 2.26 (s, AC). 

Hydrogenation. - (i) The keto-dienol (0.3 g) was hydrogenated in ethanol 
(60 mL) over Adams’s platinum oxide catalyst (75 mg) for 24 h at 10 atm pressure_ 
Filtration and evaporation yielded an amorphous powder (248 mg). Af:er acetylation, 
g.1.c. (column A) showed peaks at 2.6, 3.3, 4.2, 5.3, 6.4, 7.6, 9.3, 12.3 (3”,;), 13.9 
(14x), 17.5 (28 %), and 21.5 min (3 %). The last four peaks coincided (co-chromato- 
graphy) with those of the peracetates of 1,3,4/2,5-, 1,2,4/3,5-, 1,2,3,5/4-, and 1,3,5/2,4- 
cyclohexanepentols, respectively. 

(ii) Hydrogenation over Raney nickel W-2 at 8 atm pressure in 1: 1 ethanol- 
water for 24 h gave a mixture consisting mainly of cyclohexanepentols. After acetyla- 
tion, the mixture was stored under ethanol, from which, after a prolonged time, 
crystals of penta-O-acetyl-1,3,5/2,4-cyclohexanepentol, m.p. 188 O, separated. After 
concentration, and further storage, more solid separated; this was shown, by g.l.c., 
to be the pentaacetate of 1,2,3,5/4-cyclohexanepentol contaminated with that of the 
1,2,4/3,5_isomer. 

Exchange with deuterium. - 2,3,4,6/5_Inosose (100 mg) was dissoIved in 
deuterium oxide’ (1 mL), and a solution of sodium carbonate (35 mg) in deuterium 
oxide (0.5 mL) was added. After 15 min, the solution was made neutral with acetic 
acid, concentrated to ~0.5 mL, and stored at 0”; crystals of 2,3,4,6/5-inosose (50 mg) 
separated_ In its ‘H-n.m.r. spectrum, the signal of H-2 at 6 4.59 integrated to only 
-0.25 H. The signal of H-6, which overlapped that of H-3, could not be evaluated; 
however, the signal of H-5 at 6 3.71 appeared as a triplet (molecules containing H-6) 
and a doublet (molecules containing D-6), and their ratio was N 2 : I_ 
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