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In previous reports 14, the synthesis and properties of several halogenoalkyl 

glycosides were discussed. We now report on the reaction of 2-bromoethyl tetra-0- 
acetyl-fl-D-glucopyranoside with various mono-substituted phenols. The resulting 

glycosides were required for a comparison of their pharmacological activity with that 
of active phenoxy alcohols. 

EXPERIMENTAL, 

General. - Infrared spectra were obtained on a Beckman IR-SA spectropho- 
tometer. N.m.r. spectra were determined at 100 MHz on a Varian HA-100 spectro- 
meter for solutions in CDCI, or D20, with tetramethylsilane or sodium 4,4dimethyl- 
4-silapentane-1-sulphonate as internal standards. Optical rotations were measured 

with a Zeiss polarimeter, Type 58510. Melting points were determined with an 
Electrothermal apparatus. 2-Bromoethyl tetra-U-acetyl-j$D-glucopyranoside was 
prepared as previously reported*. The phenols used were commercial products 
(analytical grade), purified by vacuum distillation or recrystallization. The sodium 

phenoxides were prepared by adding to the phenol the theoretical quantity of aqueous 
sodium hydroxide, followed by evaporation. Alternatively, the stoichiometric quantity 
of the phenol was added to an ethanolic solution of sodium ethoxide and the resulting 
solution was used directly_ 

Syntlzeses of tetra-O-acety&?-D-ghtcopyrajzosides of substittcted phenols. - On 

boiling a solution of 2-bromoethyl tetra-O-acetyl-P-D-glucopyranoside (5 mmoles) 
and the monosubstituted sodium phenoxide (7.5 mmoles) in ethanol (60 ml) for 32 h, 
condensation was complete. Good yields were also obtained by adding the equivalent 
quantity of alcoholic potassium hydroxide to an alcoholic solution of the phenol, 
followed by refluxing. The reaction mixtures were evaporated to dryness under 

diminished pressure and the residues, usually syrupy, were re-acetylated with acetic 

anhydride-pyridine. The acetates were isolated by the usual extraction procedure 
with chloroform_ The compounds so prepared are listed in Table I. 
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448 NOTE 

After many of these reactions, a second product, 1,2-O-ethylene-&D-gluco- 
pyranose was isolated (see Table I), and further characterised as the triacetate. 

Deacetylated compounds. - By treatment of the acetates with catalytic quan- 
tities of sodium methoxide5, the D-ghtcosides described in Table I were prepared. 

DISCUSSION 

All the compounds prepared retained the B-D configuration, as indicated by the 
[or],, values and by the presence of an i.r. band at -900 cm-’ characteristic4*6*7 of an 
axial H-l. 

When the phenol carried an electron-donating substituent, such as methyl, the 

yield of glucoside was lower than when an electron-withdrawing substituent (e.g. 
nitro) was present. In the cresol series, the higher yield (42%) of nz-isomer (cf. 32% 
for o- and 27.5% for p-isomer) is apparently related to the greater acidity of the 
corresponding phenol. Similarly with the other substituents, the yield is related to the 
acidity of the corresponding phenol. 

The structure of 1,2-O-ethylene-p-D-glucopyranose was determined by i.r. and 
n.m.r. spectroscopic data, and by elemental analysis. The i-r. spectrum showed a peak 
at 890 cm-’ which is attributed6 to H-l in the sugar ring. The n.m.r. spectrum (and 
that of the triacetate) contained a doublet for H-l at F 5.55 (J, ,z 8 Hz), characteristic of 
H-l and H-2 in trans-diaxial positions, and a sextuplet at r 6.60, assignable to cyclic 
ether protons’. The coupling constants of the latter peaks were distributed symme- 
trically between 8-9 and 34 Hz, indicating dihedral angles of - 180” and -60° 
between the neighbouring protons of the -CH,-CH,- grouping. These data are con- 
sistent with a dioxane ring in a chair conformation, and therefore with a 1,Zlocation 
of the ethylene substituent. A substance having very similar physical constants has 
been described by Hiiijk and Lindbergg and by Helferich”, who also assigned a 
bicyclic structure. The compound is undoubtedly formed by intramolecular dehy- 
drohalogenation of the halogenoalkyl glycoside under alkaline conditions. 

ACKNOWLEDGMENT 

The authors thank the Spanish Ministry of Education and Science for the award 
of a research studentship (to A. Mesquida). 

REFERENCES 

1 B. HHLFERICH AND F. MARQUEZ, Ann., 675 (1964) 200. 
2 F. MARQUEZ AND J. L. HERNANDO, Anales Real Sot. Espaii- Fis- Quim., Ser. B, 62 (1966) 721. 
3 F. MARQUEZ AND A. GONZALEZ, Tetrahedron Lett., (1966) 4395. 
4 F. MARQUEZ AND A. GONZALEZ, Anales Real Sot. Espaii. Fis. Qufm., Ser. B, 63 (1967) 1137. 
5 A. %iOhfPsoN AND M. L. WOLFROM, Methods Carbohyd. Chem., 2 (1963) 215. 
6 H. SPEDDING. Adcan. Carbohyd. Chem., 19 (1964) 23; R. S. TIPSON, Infrared Spectroscopy of 

Carbohyd. Res., 22 (1972) 446-449 



NOTE 449 

Curbuhydrutes, U. S. Department of Commerce, National Bureau of Standards, Monograph 
110, 1968. 

7 F. MARQUFZ AND A. GONZALEZ, Anaies Real Sot. &pail. Fis. Quim., Ser. B, 63 (1967) 491. 
8 L. M. JACKMAN, Applications of Nuclear Magnetic Resonance Spectroscopy in Organic Chemistry, 

Pergamon, Oxford, 1964. 
9 J. E. HWK AND B. LINDBERG, Acta Chem. Scan& 22 (1968) 2157. 

10 B. HELFERICHANDJ. WERNER, Ber.,75 (1942)949. 
11 M. H. MAGUIRE AND G. SHAW, J. Chem. Sue., 72 (1954) 3669. 

Curbohyd. Res., 22 (1972) 446449 


