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Nucleophilic Displacements on Talopyranoside 443ulphonate Derivatives 
By A. K. AL-RADHI, J. S. BRIMACOMBE,* and L. C. N. TUCKER 

(Chemistry Department, The University, Dzdndee DD 1 4HN) 

Sunznzavy The azide displacement reaction on methyl 
6-deoxy-4-0-methanesulphonyl-2 3-di-U-methyl-a-~-talo- 
pyranoside (V) yielded the azide (IX) and the unsaturated 
sugars (VII) and (VIII) in the approximate ratio of 
4:5:1. 

IT is surprising that methyl 6-deo~y-2~3-U-isopropylidene- 
4-U-methanesulphonyl-a-~-~-talopyranoside (I) and the corres- 
ponding iodide (11) appear to undergo vastly different 
reactions with sodium azide in NN-dimethylformamide. 
Whereas the methanesulphonate (I) gavel the azide (111) 
and the unsaturated sugar (IV), a compound presumed to 
be the iodide (11) was reported2s3 to afford ring-contracted 
products. The structure assigned4 to the iodide has been 
questioned and its re-assignment6 as methyl 5,6-dideoxy-5- 
iodo-2 , 3-0-i~opropylidene-fl~~ -allof uranoside reasonably 
accounts for the differences observed in the displacement 
reactions. 

In  continuing our investigations, we find that both the 
talopyranoside 4-methanesulphonates (V) and (VI) yielded 
unsaturated sugars, in addition to the product of S,2 
displacement, on reaction with sodium azide in boiling 
NN-dimethq'lformamide. Methyl 6-deoxy-4-0-methane- 
sulphonyl-2,3-di-O-methyl-cc-~-talopyranoside (V) , m.p. 
109-110', [aID - 83" (c 1, CHCl,), for example, afforded 
methyl 4,6-dideoxy-2-U-methyl-3-methoxy-a-~-threo-hex-3- 
enopyranoside (VII, ca. 50%) , b.p. 40--42"/0-05 mm., 
[a], - 213" (C 1, CCl,), Vmax 1673 cm-l (C=C); methyl 
4 , 6-dideoxy -2 , 3-di-U-methyl-~-~-erythro-hex-4-enopyrano- 
side (VIII, ca. lo%), b.p. 33-35"/0.05 mm., [a], - 288" 
(c 1.2, CHCL,), Vmax 1670 cm-1 (C=C) ; and methyl 4-azido- 
4,6-dideoxy-2,3-di-0-methyl-or-~-mannopyranoside (IX, ca. 
40%), b.p. 60-62"/0*05 mm., [a], - 131" (G 1, CCl,), Vmax 
2100 cm-1 (NJ. 

The structure of the azide (IX) was readily established 

since i t  was indistinguishable from that obtained on methyl- 
ation of the well-characterisedl methyl Pazid0-4~6-dideoxy- 
a-L-mannopyranoside. The olefinic nature of the other 
products was apparent from mass spectrometry, and infra- 
red and n.m.r. spectroscopy. The location of the double 
bond followed from the appearance of the C(5)-Me resonance 
as a-doublet at T 8.70 (J6,6 6 Hz) and as a singlet at T 8.26 
in the n.m.r. spectra of (VII) and (VIII), respectively. 

Chromatographic and spectroscopic evidence suggested 
that only the unsaturated sugars were formed on reaction 
of methanesulphonate (V) with the more basic benzoate ion. 

It is interesting to note that the azide (XI) is formeds 
from the D-galactopyranoside 4-methanesulphonate (X) in 
virtually quantitative yield. The L-enantiomer of (X) 
differs configurationally from the methanesulphonate (V) 
at C-2 and the competing elimination processes are 
evidently enhanced when the substituent on this carbon 
atom is /3-cis-axial to the sulphonyloxy group. 
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