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Synthesis of substituted phenyl a-D-mannopyranosides 
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(Received July 14th, 1969) 

Nitrophenyl a-D-maimosides are useful chromogenic substrates for the quanti- 
tative determination of a-D-mannosidase activity, and CmethylumbelIiferyI LY-D- 

mannoside and 6-bromo-2-naphthyl a-D-mannoside can be used for histochemical 
investigations, and for the Iocalisation of a-D-mannosidase activity after analytical, 
disc electrophoresis on polyacrylamide and electrophoresis on agar gel. In the first 
case, the enzyme activity is detected by the u.v.-fluorescence of free 4-methylumbelli- 
ferone. In the second case; the polyacrylamide gel is incubated for 30 min in a 
solution of the bromonaphthyl mannoside and then treated with a solution (1 mg/ml) 
of diazotised 4,4’-bi-o-anisidine (4,4’-diamino-3,3’-dimethoxybiphenyl) (Fast Blue B, 
Fluka) in Tris buffer (pH 8.8). a-D-Mannosidase zones appear red-violet. The first 
method is the most specific and highly sensitive. 

We have now prepared a series of substituted phenyl u-D-mannosides, by using 
the Helferich’ - 3 method, for use in an investigation of the enzymic hydrolysis of 
these compounds. Fusion of cc-D-mannose pentaacetate with the appropriate phenol 
in the presence of zinc chloride gave the compounds shown in Table I; the deacetyl- 
ated derivatives are listed in Table II. 

EXPERIMENTAL 

The purity of the products was tested by t.1.c. on Silica Gel G (Merck) with 
ethyl acetate-benzene (3:7, v/v) for the mannoside acetates, and acetic acid-water- 
ethy1 acetate (1:1:3, v/v) for the maxmosides; detection was with 5% sulphuric acid 
in ethano1 (10 min at 120”). Melting points were determined on a Mettler FP-2 
instrument and are uncorrected. Optical rotations were measured with a Perkin- 
Elmer Model 141 polarimeter. 

Preparation of glycosides. - a-D-Mannose pentaacetate4 (0.05 mole) and the 
appropriate phenol (0.15-0.20 mole) were fused together and then treated with a 
solution of freshly fused zinc chloride (6 g) in a mixture (50 ml) of acetic acid-acetic 

anhydride (955, v/v). The melt was heated under diminished pressure for 1 h at 
125-135”. The cooled mixture was dissolved in chloroform (500 ml) and washed 
successively with very dilute hydrochloric acid, ice-cold N sodium hydroxide, and 
water. The chloroform layer was dried (Na,SO,), treated with charcoal, and evapo- 
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rated in uacuo. When dark-coloured, condensation products could not be removed 
with charcoal, solutions of the acetate in benzene were transferred to a column of 
alumina that was then eluted with more benzene; carbohydrate material was detected 
by the Mohsch test. The products were crystallised from ethanol to constant m-p. 
and optical rotation (Table I>. 

The tetra-O-acety&c+D-rnannopyranosides were catalytically deacetylated’ by 
using barium m&oxide for the nitrophenyl derivatives, and sodium methoxide for 
the other derivatives. The characteristics of the aryl a-D-mannopyranosides are shown 
in Table II. The p-tert-butylphenyl derivative, which has an amorphous structure 
and no defined m.p., dissolves immediately in ail common solvents. 
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