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DESULFURIZATION OF GLYCOSYL ISOTHIOCYANATES WITH TRIBUTYLTIN HYDRIDE 
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Summary: Deeulfuriaation of glycosyl isothiocyanates with tributyltin hydride in the presence 
of AIBN led to the formation of 1,5-anhydro-l&alditols y& intermediate isocyanides. 

Glycosyl isothiocyanates are useful and versatile intermediates for the synthesis of 

132 nucleoside analogs , since the isothiocyanato group can be readily transformed into a variety 

of other functional groups. One such transformation is reduction of the ieothiocyanato 

function to the isocyanide by triethyl phosphite3, triethyl phosphine 
4 

or by triphenyltin 

hydride5 as reported for aryl and alkyl ieothiocyanates. The synthetic approach which has been 

reported for synthesis of glucosyl isocyanides6 proceeds by nucleophilic attack of the ambident 

cyanide ion on glycosyl halides 6-9 or by the dehydration of corresponding E-glycosyl 

formamides.” However, the glycosyl isocyanides 
11 

have not yet been prepared by reduction of 

the corresponding isothiocyanates. This encouraged us to use tributyltin hydride for reduction 

of the isothiocyanato group similarly to ieoselenocyanato as recently reported. 12 
However, a 

recent report in the literature indicates that the isocyanide function could be further reduced 

to the corresponding deoxy derivative. 13-16 
It was found that the yields and the ratio of 

products of the desulfurization reaction are strongly dependent on time, temperature, and the 

presence of a free-radical initiator (AIBN/azo-bis-(isobutyronitrile). 

Isocyanides 5-u were obtained in good yields (76-58%) when the reaction was carried out 

with 1 equivalent of tributyltin hydride in ether solution at room temperature for 2-6 h (Table 

I) under N2 atmosphere. Under these conditions, in the case of compounds 2 2, and 4, the 

formation of coproducts, i.e. 1,5-anhydro-alditols & l3, and 14 in 1-3X yield has been 

observed. At 40’ in ether/benzene solution with a catalytic amount of AIBN for 4-6 h the 

yields of isocyanides 5-u was decreased to 30-51X, and the formation of 1,5-anhydro-alditols 

G-E was observed in 12-41X, yield. The reaction was monitored by TLC (AcOEt/CH2C12/MeOH, 

7:2:1, V/V) and products were separated by flash column chromatography using the same solvent 

system. 

Under forcing conditions - in toluene at reflux temperature for 6-1Oh and in the presence 

of a catalytic amount of AIBN (N2-atmosphere)-reduction of isothiocyanates 1-2 led to the 

formation of 1,5-anhydro-alditols u-u in 82-94X, yield. However, trace amounts of 

intermediate isocyanides &-nin l-2% were also observed, as indicated by TLC. 
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Rl=R3=R4=OAc, R2=R5=H, R6=CH20Ac 
5 

R1=R3=R5=OAc, R2=R4=lX, R6=CH20Ac 
R6 0 

Rl=NHAC, R3=R4=OAc, R2=R5=H, R6=CH20Ac R4h 
d 

Rl=R3zR5=OAc, R2=R4=H R6,H R2 
R’ 

, 
Rl=R3=R4zOAc, R2=R5+&, 11 12 13 14 f5 -)-‘,-,-, - 

Reduction of isocyanides k-u under the conditions as for isothiocyanates 1-5 produced 

1,5-anhydro-alditols 11-15 in near quantitative 89-94% yield. These results clearly indicate 

that the isocyanide function can be reduced with tributyltin hydride only at elevated 

temperature and in the presence of radical initiator (AIBN) - (radical character reaction). No 

anomerization or isomerization to the cyanides, was observed under these conditions., 

In contrast the isothiocyanato function easily undergoes desulfurization with tributyltin 

hydride at room temperature, and without radical initiation by AIBN. The selectivity of this 

reaction gives good access to preparation of the required anomer of monosaccharride isocyanides 

which was available only as an anomeric mixture by the previous method. 6-11 
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