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Note 

N.m.r. spectraofmethyl 0-methyl-a-L-rhamnopyranosides in their complexes 
with tin(i1) chloride 
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Recent years have witnessed an ever-increasing application of organotin com- 

pounds in carbohydrate chemistry’*’ especialiy in connection with the search for 

new and selective reactions that may be applied to predetermined sugar hydroxyl 

groups. Di- and tri-butylstannyl ethers of carbohydrates3-’ and nucleosides8*g have 

been found useful as intermediates in such reactions, as the organotin groups serve 

to activate the hydroxyl groups rather than to protect them. In particular, 2,3-0- 
(dialkylstannylene)glycopyranosides and 2’,3’-0-(dialkylstannylene)nucleosides have 

been synthesised and characterised by spectroscopic methods, from which the occur- 

rence of the 2-stanna-1,3-dioxolane ring has been inferred for these compounds’*’ ‘-r2. 

Tin(U) chloride has also been utilized frequently for the selective alkylation 

of suitable diol groups in nucleosidesr3*14 and carbohydrates’5*‘6, but it is not known 

for certain how tin is involved in the catalysis of the alkylation reactions, although 

a tin(II)-sugar intermediate has been proposed’. More recently, however, activation 

of the 2,3-diol of a ribofuranose residue r&z a 2-stanna-1,3-dioxolane structure has 

been proposed in the 0-methylation of a nucleoside by diazomethane in the presence 

of tin(II) chloride1 ‘_ 

Our detailed studies on regioselective benzylation’ 8 and alkylationlg of methyl 
g-r_.-rhamnopyranoside (1) and its derivatives as catalysed by tin(I1) chloride have 

provided new information on the mode of complexation of tin(U) chloride with 

methyl glycosides. By this hypothesis, two molecules of solvent, coordinated weakly 

to a tin(I1) atom in &-disposition, may be displaced by two favourably disposed, 

vicinal, hydroxyl groups, preferentially in the C-2 and C-3 positions of the sugar 

moiety (Scheme 1). 
Thus, the formation of a disubstituted complex between a suitable diol group 

and the catalyst is a requirement for the aforementioned reactions. A similar conclu- 

sion has also been made by Chittenden 16_ Therefore, it seemed of interest to monitor 

this complexation by ‘H-, 13C- and llgSn-n.m.r. techniques in order to complement 

and, where possible, to broadeh the present knowledge of this subject. 
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cal shifts of lrgSn. Investigation of the latter effect, as well as the stability of com- 

plexes in various solvents, will be the subject of future studies. 
In conclusion, the potential value of the multinuclear approach as a comple- 

mentary method for elucidation of the mechanism of complexation of tin(H) chloride 
with 1 and its methyl ethers 24 has been demonstrated_ Because of the complex 

nature of the effects influencing the chemical shifts, investigations on suitable model 

compounds coordinating with tin(H) chloride in various solvents are in progress in 
order to obtain more-detailed information on the problems discussed in this paper. 

N.m.r. spectra. - All n.m.r. measurements were performed on solutions in 

acetone-d, at 22” after -3 h, when an equilibrium between the methyl glycoside 

and its complex with tin(H) chloride had been achieved. The ‘H spectra were recorded 
at 80 MHz (internal Me,Si) with a CW Tesla BS-487-B spectrometer. Proton-signal 

assignments were made by the INDOR technique. The i3C spectra were measured 

with the Fourier-transform (F-t.) n.m.r. spectrometers JEOL FX-60 and FX-100 

by using noise, off-resonance, and selective decoupling modes. Chemical shifts are 
referenced to internal Me& the repetition time was 3 s, the pulse width 4 ,us (45” 
flip angle), and a 2500~Hz sweep width (4k real data points) was used_ The T, values 

were recorded with the same apparatus, using the inversion-recovery technique. The 

pulse delay was 20 s. The l1 ‘Sn spectra were recorded with a multi-nuclear F-t_-n.m.r. 

spectrometer (JEOL FX-100) with Me,Si as the external standard. Recording of 

lrgSn and some 13C spectra wa s p erformed under conditions supressing the nuclear 

Overhauser effect. 
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