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In the course of studies on oxidation of inositols into inososes, we found that (?)- 

1:2,3:4-di-0-isopropylidene-6-0-methyl-ep~-inositol (I) underwent an oxygen insertion 

react ionl) on the treatment with active manganese dioxide 2) to give a hemi-acetal lactone 

(IIa), which may be considered as a key substance for the synthesis of hexoses fran cyclitols. 

In the present paper we wish to report the synthesis of (?)-allose and (*)-ribose derivative 

fran myo-inositol via the hemi-acetal lactone with a purpose for exploring a general synthe- 

tic route to monosaccharides frcmr cyclitols having a desirable configuration. 

(~)-1:2,3:4-Di-o-isopropylidene-5,6-di-0-toluene-p-sulphonyl-=p~-~ositol3) was easily 

&rived fmn camnercially available myo-inositol. The treatment of the ditosylate (20g.) 

with excess of sodium methoxide (metallic sodium 3.6g. in methanol 2OOml.) in tetrahydro- 

furan (2OOml.) under reflux for 40 hrs. gave the O-methyl derivative I, m.p. lOSo, (6.3g.) 

accanpanied with a small amount of the 5:6-anhydro-&lo-inositol derivative III, m.p. 97’, 

(0.4g.). 

In an attempt to obtain the epi-inosose derivative IV, the O-methyl derivative I 

(600mg.) was subjected to the oxidation with active manganese dioxide (15g. of the oxide 

was added portionswise) in acetonitrile (6Qnl.) for three weeks. As mentioned above, 

however, the oxidation reaction proceeded unexpectedly to give the hemi-acetal lactone IIa*, 

m.p. 153-154O, (170mg.). Its IR spectrum** showed, besides other absorption bands, a 

* 
**All new canpounds reported here have given satisfactory elemental microanalysis. 

Unless otherwise mentioned, IR spectra were measured in nujol mull, nmr spectra in 
deuteriochlorofonn solution with a Varian A-60. Grateful acknowledgement is hereby made 
to Prof. T. Mitsui, Kyoto University, for microanalyses and to Dr. T. Shingu, Kyoto 
University, for nmr measurements. 
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strong band at 1778 aa-’ and its nmr spectnrm showed four three-proton singlets for iso- 

propylidene groups at T 8.61, 8.57, 8.48, 8.40, a sharp singlet for an O-methyl at 6.44 

and five ring protons (one-proton, quartet, 5.80; one-proton, quartet, 5.30; three-protons, 

multiplet, centered at 5.08). Although these physical data support not only the structure 

IIa but also the structure IIb, the latter structure is excluded by the following experi- 

mental result; the reduction of the hani-acetal lactone with lithim alumirnnn hydride 

gave 2:3,4:5-di-0-isopropylidene-allitol (V), m.p. 102-lOSo, which was identical with a 

canpound derived frczn (+)-1:2,3:4-di-0-isopropylidene-epi-inositol by oxidative cleavage 

with periodate followed by reduction with lithim aluminum hydride. 

The following method was adopted as a more convenient procedure for the preparation 

of IIa. The O-methyl derivative I (Zg.) was oxidized with dicyclohexyl carbodiimide (Sg.) 

and pyridinium trifluoroacetate (SOOmg.) in dimethyl sulfoxide (2Oml.),the Ffitzner-Moffatt 

reagent4) , for 48 hrs. to give spi-inosose derivative IV, m.p. 118-119’, (1.7g.) which was, 

in turn, subjected to the Baeyer-Villiger reaction with perbenzoic acid in moist chloroform 

to afford IIa in 80% yield. 

The hmni-acetal lactone IIa (2OOmg.) was heated in methanol (20ml.) in the presence 

of a catalytic amount of sulfuric acid for 2 hrs. and the oily product was inznediately 

acetylated with acetic anhydride (Sml.) in pyridine (Sml.). ‘Ihe acetylated product was 

proved to be a mixture of at least two components by tic on slilica gel plate. By column 

chranatography on silicic acid (20g.) with ethyl acetate:benzene (3:5), the mixture could 
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be separated into the mono-acetate Via, m.p. 80-81°, (9&g.) and the tri-acetate VII, 

m,p. 102-103*, (4Omg.). These structures were established by the following facts : 

The reduction of the mono-kcetate with Iithiun aI& hydride gave methyl 2:3-O- 

isopropylidene-B-(t)-allofuranoside (VIIIa), m.p. 66-67O, which wirs acetylated to the di- 

acetate VIIIb, m.p. 88-89’. ‘Ihe di-acetate VIIIb was hydrolyzed with 50% acetic acid and 

s~s~~ntly.a~~lat~ to give the tetra-acetate IX, m.p. 87-88’, which was identical 

with the ccmposlnd derived frcnn the tri-acetate VII by reduction with lithium aluminum 

hydride followed by acetylation. 

The nmr spectrum of the mono-acetate Via indicates the presence of an isopropylidene 

group (T 8.60, 8.50), an O-acetyl (7.83), an &met~l (6.64), a methyl ester (6.19), C-l 

proton (4.99, singlet), C-S proton (4.87, doublet J 4,5=6.0 c.p.s), and not well defined 

three ring protons (between 5.08 and 5.47). The nmr spectnun of the tri-acetate VII is 

shown in Fig. 1. The signals of the ring protons of Via and VII, however, do not give us 

any more reliable informations on these structures. 

Ultimately the structures Via and VII, especially concerning the furanose stxuctura 

and the i3-configuration of the methoxyl group at C-l, are elucidated on the basis of 

the following experimental results: Hydrolysis of VIIIa with 1Ksulfuric acid gave (k)- 

allose, m.p. 183-18S0, (lit,‘) m.p. 1800), which showed identical nmr spectrum in deuterium 
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oxide with that of D-allose. The compollnd VTIIa was subjected to the oxidative cleavage 

with periodate and subsequent reduction with lithiun al& hydride. The reduced product 

was inm&iately acetylated and hydrolyzed with 505 acetic acid. When the oily product was 

acetylated, there was obtained methyl 2,3,5-tri-0-acetyl-B-(*)-ribofuranoside, which showed 

identical infrared (in chloroform) and nmr spectrawithmethyl 2,3,5-tri-&acetyl+D-ribo- 

furanoside , [a]:’ =-19.6’ (in hid-l)* prepared fmn D-ribose in the manner described by 

T.Sato et al.6) 

IMing the course of these structure elucidatigls, there was observed an interesting 

ring conversion between furanose- and pyranose-structure, which is similar to the conver- 

sion observed by T.Kinoshita et al, *) who reported that 3-keto-D-glucopyranuronic acid 

gave methyl (methyl 3-keto-D-glucofuranosed)uronate on treatment with cation resin in 

methanol. After heating the mono-01 VIb (143mg.) in 505 acetic acid (lsml.) on a boiling 

water bath for 1.5 hrs., an oily product was acetylated with acetic snhydride and pyridine 

to give the canpound X, m.p. 137-139’, (5&g.). The m X (13Qng.) was heated in 

methsnol (1Sml.) in the presence of a catalytic amount of sulfuric acid for 2 hrs., and 

the oily product was acetylated with acetic anhydride in pyridine. The acetylated p&t 

was chranatographed on silicic acid (llg.) with ethyl acetate: benzene (1:l) and gave the 

tri-acetate VII, (39mg.). Assigmnents of ring protons, in the mur spectrun of the can- 

pound X, are made in Fig.2. R.U.L.emieux et a1.7a) has already reported the nmr spectnan 

of B-D-allopyranose pentaacetate (XI), which corresponds structurally to the canpolrnd X. 

The chemical shifts and the coupling constants of individual ring protons of X and XI are 

sutaaarized in Table 1. Ihe confixmation of the pyranose structure of X is based upon the 

following facts: 

Table 1. The m data for ring protons of X and XI 

x (in CDcl,) XI (in Cxcl,) 

H-l ‘c 3.95 Doublet 
(J1,2=8.oC.p.~) 

H-Z T 4.96 Quartet 
(Ja,,‘3.0C.p.S) 

H-3 T 4.27 Triplet 
(J,,4=3.Oc.p.s) 

H-4 T 4.72 C&artet 
(J4,2’9.4c.p.s) 

H-5 T 5.46 Doublet 

H-l T 4.00 Doublet 
(J1,2=8.oC.p.~)~) 

H-2 T ca.5.0 
(J2.212.8c.p.s) 

H-3 T 4.31 Triplet 
(J,,r=t.&.p.S) 

H-4 T ~~5.0 

H-S T 5.80 

L 
The claim that this canpamd is 6) dextrorotatory is inccmpatible with our present result.’ 
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Jl,,-1.Oc.p.s 

J2,2-S.Ck.p.5 

J, ,s-6.9c.p.+ 

J,,s=3.7c.p.s 

Fig. 1. The nmr spectnan of methyl (methyl 2,3,5-tri-O-acetyl- 
B-(*)-allofuranosid)uronate (VII) 

I _I. I ., 

Fig. 2. The mur spectrum of methyl tetra-O-acetyl-&(+)- 
allopyramwcnate (X) 
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The C-l proton and C-3 proton of X are equivalent with those of XI. The variation of 

chemical shift of C-S proton (from 5.80 to 5.46) reflects well the effect of carbanetho~l 

group of X. The chemical shifts and the coupling constants of C-Z to C-S protons of X do 

not correspond with those of the tri-acetate VII. Consequently the canpound Xis assigned 

as methyl tetra-0-acetyl-6-(+-)-allopyranuronate. 
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