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A miId method-for the hydrolysis of acetal groups attached to sugars and 
nucleosides 

Ace&d groups are among the most useful protecting groups in sugar and 
nucleoside chemistry. Their removal, usually by aqueous acid, is, however, often difficult 
and is sometimes incompatible with other groups present. For removing these groups, 
we now report a new technique that is unusually mild, very rapid, and compatible with 
most of the common functional groups that are used in carbohydrate chemistry. 

As part of an unambiguous synthesis of l,&lichlorc~1,6-dideoxygalactitol’, it 
was necessary to remove the acetal groups from 1 ,6-dichlorol ,&lideoxy-2,4:3,5-di-0- 
isopropylidenegalactitol’. Aqueous acetic acid was ineffective, and use of a strongly 
acidic, ion-exchange resin in aqueous ethanol resulted in incomplete removal of the 
acetal groups, accompanied by solvolysis of the primary halide groups. When the 
protected sugar was dissolved in 90% (v/v) aqueous trifluoroacetic acid at room temper- 
ature, a high yield of deacetalated material of analytical purity was obtained within 
10 min. The method has been extended to a variety of sugars, and the results are 
presented in Table 1. It is clear from this summary that the method is applicable to 
benzylidene, as well as isopropylidene, acetals, and that the reagent does not noticeably 
affect halogen, benzoyl, sulfonyl, amino, or azido groups. We have noted no cleavage 
of the glycosyl-base linkage in the deacetalation of the one purine nucleoside derivative 
thus far studied. The applicability to a hexos-3-ulose derivative is also noteworthy. The 
trifluoroacetic acid reagent has excellent solvent properties and high volatility, thus 
simplifying processing procedures. 

In a typical procedure, the protected compound (1 g) was dissolved in 10 ml 
of 9:l (v/v) trifluoroacetic acid-water. After the compound had dissolved, the mix- 
ture was kept for S-10 min at room temperature; the solvent was then evaporated off 
in VQCUO (bath temperature <50”). Ordinarily, trituration of the residue with ether 
left a crystalline solid that was either analytically pure or could be recrystallized 
readily. For ether-soluble compounds, trituration of the residue with hot hexane usual- 
ly removed traces of trifluoroacetic acid and, for example, benzaldehyde. In a number 
of cases, the product crystallized from the trifluoroacetic acid solution. 

Further extension of the method to nucleoside chemistry is in progress, as is 
a study of the conditions necessary for hydrolysis of methylene acetals. Extension of 
the method to the hydrolysis of trityl ethers is also under investigation. 
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TABLE I= 
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HYDROLYSES WITH AQUEOUS TRIFLUOROACETIC ACID 

Starting material Product Yield (%)b [a] D, degrees’ m.p., degreesd 

1,6-Dichkro-1 ,ddideoxy- 
2,4:3,5-d&O-isopropylidene- 
galactito12 

2,4: 3,5-Di-O-isopropylidene 
1,6-di-O-~ethyLsulfofonyl)- 
galactitol 

2,4:2,5-Di-O-isopropylidene- 
I,ddi-O-p-tolylsulfonyl- 
galactitol’ 

1,6-Di-O-benzoyl-2,4:3,5- 
di-O-isopropylidene- 
gaIactitolf 

1,2:5,6-Di-O-isopropylidene- 
D-glucofuranose 

1,2:5,6-DGO-isopropylidene- 
3.-O-p-tolylsulfonyl-D- 
allofuranose6 

6-Azido-6-deoxy-1,24I- 
isopropylidene+D- 
ghtcofuranose 

1,2:5,6-D&O-isopropllidene- 
D-ribo-hesos-3-ulose 

3,5-O-Benzylidene-1,2-0- 
isopropylidene-6-O-p-tolyl- 
sulfonyl-D-glucofuranose 10 

Methyl 4,6-O-benzylidene-2- 
O-p-tolylsulfony&D- 
ghrcopyranoside 

Methyl 4,6-O-benzyhdene- 
3-O-p-nitrobenzoyl-2-O-p- 
tolylsulfonyl-C&- 
glucopyranoside _ 

1,6-Dichloro-1,6-didcoxy- 
galactitol’ 

1,6-Di-O-~methylsulfonyl)- 
galactitol 

1,6-Di-O-p-tolylsulfonyl- 
galactitol 

1,6-Di-O-benzoyl- 
galactitol’ 

D-Glucose 64 

3-O-p-Tolylsulfonyl-D- 
allose 

6-Azido-6-deoxy-D-glucose 68 

D-ribo-Hexos-3-ulose’ 

6-O-p-T$ylsulfonybD- 
glucose 

Methyl 2-O-p-tolylsulfonyl- 
a-D-glucopyranoside’3 

Methyl 3-O-@-nitrobenzoyl) 
2-O-p-tolylsulfonyla_D- 
glucopyranoside 

5’ -0-Acetyi-&bromo-2’,3’- 
0-isopropyhdeneadenosiner4 sine tritluoroacetate 

51-O-Acetyl-8-bromoadeno _- 

83-96 181-182 

83-84 140-141 

76 127-129 

90 210-215 

82-84 

+52.3 144-147.5 

+ 3.5 140-143e 

+58.2 133.5-138 

+55.6 119-125 

+37.6 109”112g 

+87.5 137-138 
(CHC13) 

180-182 

44 

60 

65 

51 145-149 

G Correct elemental analyses were obtained for all new compounds, and their n.m.r. and i-r. spectra 
were consistent with the structures assigned. AR other compounds had been reported in the 
literature, and their physical constants compared well with the Literature values, except where 
otherwise noted. b Yield of analytical mater% c End values in water (c, 1.0) unless otherwise 
noted. d Uncorrected. e Prior to recrystallization from ethanol, the product had m-p. 123.5-125’. 

f Reported9 as the hydrate isolated from hydrolysis of “3-ketosucrose” The reported [a] i6 value 

of +14.8’ may indicate incomplete anomeric equilibration. g The lit-r’ values are [a] i6 +39 * and 

m-p. 132-133”. We attribute the difference in m.p. to-anomeric differences, as the elemental 
analysis was correct. 
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