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CHIROPTICAL PROPERTIES OF 1-DEOXY-1-THIOGALACTOPYRANOSIDES 

Gilbert Hamus, Ivan K.Nielsen, and Peter Laur 
Inst i tute  of Inorganic Chemistry, Rheinisch-Westfal ische Technische Hoch- 
schule (Technical University), Aachen, Fed.Rep.of Germany 

Continuing our studies of optically active sulfides we have investigated 
flexible systems incorporating the 1.3-0,S-chromophore, -- - -  e.cr., alkyl o(- 

and i3-D-thiogal - actopyranosides and their  tetraacetates. A1 t h o u q h  most 
substances were known from the l i terature ,  constitutional , configurational, 
and conformational assignments had hardly ever been proved rigorously; 
we therefore had t o  provide a firm basis by a systematic analysis of the 
'H and 13C NNR spectra of thioglycosides, the complexity of the carbohydrate 
signals necessitating h i g h  f ie ld  studies. The compounds were thus, i n  the 
end, correlated with the natural thiogalactoside 1 incomycin, whose structure 
including i ts  absolute configuration is  known from X-ray investigations. 
CD curves have been measured a t  various temperatures i n  the range of 185-300 
nm on a comniercial spectropolarimeter equipped w i t h  a data processor and 

connected t o  a table calculator and plotter,  directly furnishinq data suit-  
able for,  - e.s., Kronig-Kramers type transformations or curve analysis and 
displaying the results. These CD data were correlated w i t h  the IJV spectra 
and the ORD curves of the substrates. Typically, the UV curves are devoid 
of  detail except in the case of the acetates, where a shoulder i n  the reaion 
of the n-+Tr* transition i s  discernible. In the ORD, the Cotton effects 
( C E )  are largely suppressed by the background contribution of the "invisible 
g ian t "  in the f a r  U V .  I n  the thiogalactopyranosides a l l  accessible Cotton 
effects are associated w i t h  electron transitions w i t h i n  the sulfur o r  
possibly the coupled 0-C-S chromophore, whereas a relatively small negative, 
composite CE i s  contributed by the acetate carbonyl groups i n  the acetates. 
The spectroscopic results include (approximate wavelenath ranae of the CE 
maxima a t  room temperature and typical ALvalues, i n  parentheses, aiven): 

1) A-Thiogalactopyranosides 
CE a t  220 nm ( t2) and 195 nm ( -2) ,  end absorption (EA) (below approxi- 
mately 190 nm) strongly nesative; AL a t  250 nm < 
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2 )  6-Thiogalactopyranosides 
CE a t  220 nm ( +1) and 195 nm ( +l), EA strongly negative;Al a t  250 nm - < 10-3 

3) o( -Thiogal actopyranoside tetraacetates 
CE a t  250 nm ( -0.02), 220 nm ( +0.4), and 195 rim ( -3) '  EA 
pos i t i  ve 

4)  D-Thiogal actopyranoside te t raacetates  
CE a t  250 nm ( -0.02) and 220 nm ( +0.4), EA strongly posit 

strongly 

ve. 

The significance of these spectral properties will be discussed. Attention 
will be drawn t o  the "abnormal" posit ive - D-line rotation of the 8-methyl 
compounds and i ts  relevance f o r  the application o f  Hudson's isorotation 
rule; i t  i s  remarkable tha t  only these "exceptional" compounds thus re f lec t  
the sign of the Cotton effects  above 190 nm. Comparison w i t h  the chiroptic- 
a1 properties of simple al iphat ic  sulfides will point t o  the stereoelec- 
tronic requirements of the -0-F-S- -chromophore. The waning and waxing 
o f  the 250 nm CE i n  the various sulfides is particularly noteworthy. 
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