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Abstract : From partially tetrahydropyranylated intermediates , carbohydrates (memo-erythritol 

and sorbitol) can be easily alkylated using phase transfer catalysis. 

It is commonly admitted that under phase transfer catalysis (PTC) conditions "Watti 

bo&uMe compoun& [e.g., catbohytiu) cannot be mac.&d became ,thei/r ion pti tie not 

peseti in the ohganic phase"'. Effectively memo-erythritol 1 reacting with I-bromobutane in a 

NaOH/Water medium in the presence of tetrabutylamnonium bromide (TBAB) leads to a mixture of 

tri/tetra alkylated compounds (4 t 5 : 17/83%) in 15% yield. In the same way sorbitol leads to 

a mixture of alkylated compounds in 6% yield. 

We have found that under a modification of the carbohydrate chain by a fixation of 

one or two tetrahydropyranyl groups (THP), the PTC reactions become possible. In this way the 

ion pairs are more lipophilic, the result is ether formation. The PTC preparation of alkyla- 

ted carbohydrates via a lipophilic derivative* and 0-alkylations of isopropylidene and benzy- 

lidene monosaccharide derivatives3 have been described. 

The selective tetrahydropyranylation of polyols seemed difficult because in acidic 

medium transposition or degradation generally occur. We have recently shown that the use of 

DMSO, as solvent with catalytic amount of HCl, leads to the selective protection of 1,3-butane- 

dio14. 

Under optimized conditions, butylethers of rntio-erythritol are easily obtained by 

the following procedure'. 

overall yield for the four steps 

(1 _ . . . . ..a j) 92% 
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i is reacted with DHP in DMSO and catalytic amount of HCl, after the DMSO has been 

distilled off, the crude mixture (A) is directly alkylated under PTC conditions with l-bro- 

mobutane. The yield for these two steps is nearly quantitative. The crude mixture (6) is 

composed of two major products (di-THP, di-Bu 50% ; THP, tri-Bu 50% and a trace of the 

tri-THP, Bu ether). Several acid catalysts have been tested for the deprotection reaction 

but only PPTS6 in EtOH is effective and affords, in 96,3% yield, a 50/50 mixture of 2 and 3, 

easily separated on silica gel column and identified by NMR, Mass spectroscopy' and authentic 

synthesis of 2. 

The crude mixture of 2 and 1 is easily alkylated under PTC conditions and leads to pure tetra- 

butyl ether of medo-erythritol i in 96% yield. The overall yield for the four steps from star- 

ting meso erythritol to pure isolated i is 92%. 

The same procedure applied to sorbitol gives in 90% overall yield a mixture of hexa ether 70% 

and two penta ethers 20% + 10%. 

The advantages of the use of DMSO/HCl for selective synthesis of THP ethers of carbohydrates 

is clearly outlined; through these intermediates, PTC technique becomes a good method for 

alkylation of carbohydrates, and obtention of either partially or fully alkylated sugars. 
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TBAB (lmmol) and toluene (40ml) for 12 hours at 80-90°C. After classical treatment the re- 
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