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Note

Acidities of the anomeric D-glucopyranosyl phosphates*
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Prihar and Behrman® showed that five pairs of anomeric glycosyl phosphates
were separable by paper electrophoresis at pH values in the vicinity of the second
dissociation constants. No separation was observed at higher or lower pH values.
These results suggested? that the anomeric pairs differ slightly in their pKa, values,
thus leading to differences in the fraction ionized and hence to different net mobilities
at pH values in the vicinity of the pKa,. It was further observed that the f-anomer
migrated more rapidly in each case, from which result it was concluded that the
B-anomer was the more acidic. This conclusion also rationalizes the observed
separations of several pairs of anomeric glycosyl phosphates by anion-exchange
chromatography. In each case for which separation was observed, the «-anomer
migrated the more rapidly®. The only previous report I have found of the measure-
ment of pKa, values for a pair of anomeric glycosyl phosphates is the study by
O’Brien* on the 2-acetamido-2-deoxy-D-glucopyranosyl phosphates. Although he
reported identical values, his successful separation of the anomers by anion-exchange
chromatography suggests differences in the dissociation constants.

TABLE 1

ACIDITIES OF THE ANOMERIC D-GLUCOPYRANOSYL PHOSPHATES
Anomer pKa, pKay®

alpha 6.22 +0.04 6.46 10.04

beta 6.00 £0.02 6.24 +0.02

“pKa values were calculated by using the ionic-strength correction term, 3AI1%/2/1+1%/2, given by
Ashby et al®. A control titration of the a-anomer in the presence of cyclohexylamine hydrochloride
(which was present during the titration of the f-anomer) gave pKa, = 6.47.

The results reported here (Table I) confirm our supposition concerning the
relative acidities of the anomeric phosphates. The pKa, value, 6.46, for a-D-gluco-
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pyranosyl phosphaté is in reasonable agreement with the highly precise value, 6.50,
* determined by Ashby ez al.® and by Trevelyan ez al.”. '

EXPERIMENTAL

o-D-Glucopyranosyl dipotassium phosphate dihydrate was obtained from the
Sigma Chemical Co., [¢]3° +76.9 +1° (¢ 7, water) 1it.? [¢]3° +78.5°. B-D-Gluco-
pyranosyl phosphate was prepared by the method of MacDonald®. The di(cyclo-
hexylammonium) salt crystallized as the trihydrate; [«]3° +7.8 +1° (¢ 5, water).
Calc. for C,gH;,N,0,P-3H,0: C, 43.68;' H, 8.69. Found: C, 43.79; H, 8.85 (Het-
Chem. Co.). The trihydrate has been previously reported?, [«]3° +4.1°, as well as the
anhydrous salt9 [«]3* +5.9°, the salt containing one molecule each of water and
ethanol'®, [«]2® +7.3° and the monohydrate!?!, [¢]2° +5.4°.

Determinations of pKa were made according to the potentiometric procedure
outlined by Albert and Serjeant'? by using 104mm solutions of the glucose phos-
phates in water at 25°. The titrant was 104mm hydrochloric acid. Measurements of
pH were made by using a Beckman Research pH meter equipped with an A. H.
Thomas combination electrode, pH 0-12, 0-75°, type 4858-Q15, Ag-AgCl reference.
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