
419 CARBOHYDRATE RESEARCH 

beta-ELIMINATION IN URONIC ACIDS: 
EVIDENCE FOR AN ElcB MECHANISM 

I. N. BEMILLER AND GHANTA VII-HAL KUMARI 

Department of Chemistry and Biochemistry, Southern Illinois Uniuersity-Carbondale, Carbondale, 
Iilinois 629OI (U. S. A.) 

(Received June 19th, 1972; accepted for publication, July Sth, 1972) 

ABSTRACT 

Methyl esters of methyl pyranosides of 2,3,4-t&O-methyl-a-D-mannuronic acid 
(3), -a-D-ghIcuronic acid (2), and -/3-D-galacturonic acid (1) undergo rapid beta- 

elimination of the Cmethoxyl group in 0.50, 0.20, and 0.02~ sodium methoxide in 
methanol at room temperature to give 4,5_unsaturated esters via cis, cis and trans 
elimination, respectively_ The ease of cis elimination in methyl (methyl 2,3,4-tri-O- 
methyl-a-D-glucopyranosid)uronate (2) and methyl (methyl 2,3,4-tri-U-methyl-a-D- 
mannopyranosid)uronate (3) to form the 4,5_unsaturated glycoside is explained by 
ring flexibility which allows a change in conformation. Only the methyl (methyl 
2,3,4-tri-O-methyl-or-D-mannopyranosid)uronate (3) yields a 2,3:4,5-di-unsaturated 
ester (7) (tram elimination), and this occurs in 0.5OhI methoxide, in a much slower 
reaction. The favoring of trans elimination over the cis elimination that would have 
been needed in the other two compounds in order to form the second double bond 
is explained by the rigidity of the half-chair conformation of the 4,5_unsaturated 
esters. It is suggested that both eliminations proceed via an ElcB mechanism. The 
results of treatment of hydroxypropyl alginate with potassium hydroxide confirmed 
that its depolymerization is much slower, and more dependent on the concentration 
of alkali, than that of pectin. 

INTRODUCTION 

Ordinary, internal glycosidic linkages of a polysaccharide are considered to be 
alkali-resistant in the absence of oxygen, except under extreme conditions of alkalinity 
and temperature. However, it has been known for some time that anaerobic, alkaline 
de-esterification of pectin (galacturonoglycan methyl ester) to produce pectate (pectic 
acid, galacturonoglycan, .polygalacturonate) results in extensive depolymerization 
that is complete when de-esterification is complete1-6. 

Kenner’, Whistler and BeMiller’, and Neukom and Deuelg explained ihe 
observed depolymerization as a beta-elimination. According to this mechanism, the 
carbonyl group of the methyl ester, through its electron-withdrawing power, makes 
the aZpha proton (H-5) sufficiently acidic to be removed by alkali’. Hence, pectin, 
which has a true ester carbonyl group and whose glycosyl units are C-4 substituted, 
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