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Preliminary communication 

A novel synthesis of aryl glycosides 
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Aryl glycosides may be synthesised’ by dqlscement with a phenol of an anomerlc 

substituent such as a halogen atom (Koenig+Knorr reaction) or acyloxy group (Helferich 

reaction) in the presence of an appropriate catalyst. A new melhod IS now reported, 

namely, the condensation of 3 sqar derivative containing an unsubsiituted anomerlc 

hydroxyl group with phenols in Lhe presence of dierhyl azodicartoxylate and 3 trlvalerlt 

phosphorus compound. 

Tile betainc formed from dlethyl azodicarboxylate and triphsnylphosphine can 

effect the alkylatlon of phenois by sunple alcohols*. hydroxysterolds3, and 1.2.3,~d1-0 

Isopropyhdznea-D-ggnlactopyrhnose3 . 2.3:5,6-DI-O-lsopropylidene-D-mannofuranose (I j 

was chosen as a model compound for glycosylation, and was treated in tetrahydrofuran 

with p-substituted phenols in the presence of dierhyl azodlcarboxylate (2) and triphenyl- 

phosphme (3), tributylphosptune (4), or trlethyl phosphiie (5). When phenol was used, the 

ratio of phenyl 2,3:5,6_di&isopropylidenea- and -BD-mannofuranoside was found (t .I.c., 

g.1.c.) to be 3 : 7 when 3 was employed JS the phosph me component, 6 : 4 with 5, and 8: 2 

with 4. The highest yields of 6- I I were obtamed when 4 was used 3s rhe phosphine com- 

ponent, wherea the p-nliro- andp-cyano-phenyl glycosldes were obtained In sgnficant 

yield only when 5 ~3s used. 

Compounds 6- 13 (Table I) gave correct elemental analyses and cxhlblted rhe ex- 

pected spectral properties. The remamlng phenyl glycosidcs were ldcntlfied by comparison 

w~nlh authentic samples. 

The phenol-tributylphosphine-diethyl azodicarbouylate mature ~3s also tested 

on other sugar substrates. Thus, 4,6-d10-ace~yI-D-e~rrl~ro-he.u-:!-ttnopyranose4 was con- 

verted mto the phenyl a-glycosidz, m.p. 38”, [a]$& + I76O (chloroform), rn good yield. and 

2,3,4,~t+traO-n~tyl-D-m3nnopyranose sfiorded exclusivzly the phcnyl a-glycoside, m p. 

79-80°, [a]:% +76” (chloroform). 

A most striking property of the new glycosylatlng system 1s its sbdity to transfer a 

phenoxy residue on to an unprotected carbohydrate molecule. Thus, D-mannose reacted 

completely In 15 mm Hhen tZea[ed WIL$ 2 mol. of phenol, logcf_her with 2 and 4 In IVJV- 

dimcthylformamide at room tempzrartire. The single czrbohydratc product (>802,) isolated 
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TiIESLE 1 

DATA ON PHENYL GLYCOSLDES 

R’ f?= Yield Mp. 

(2) (degrez) 

6 H OPb 61 93-95 +I16 
7 OPh l-l 16 97 -47.5 
8 H OC,H,Br-p 46 63 +141 
9 OC,H,Br-p H 33 69-70 -73 

10 H OC,H,hfe-p 58 38 +I16 
I1 H OC,H,OMr-p 52 77 +117.5 
12 H OCIH,NO,-p 12 81-83 +186 
13 H OC,H,CNp 16 116 +115 

by p.l.c. (silica gel, I-butanol-acetic acid-diethyl ether-water. IS : 30: I5 : 15) was phenyl 

cr-D-mznnopyranoside. Likewise, 2-deouy_D-arabino-hexose was converted into the phenyl 

cz-glycoside. On the other hand, D-nbose gave a product which, after acetylation, was 

shown (t.1.c.) to be practically pure phenyl /3-D-ribopyranoside. D-Glucose afforded -70% 
of phenyl c&D-glucopyrnnoside, in which the p anomer preponderated. These results indi- 
cate a strong preference for the formation of phenyl glycopyranosldes having the sub- 
stlruenrs at positions 1 and 2 trrms-oriented. Arylation at positions oUler thsn the 

glycosidk centre did not occur duringglycosylation of the above-mentioned free sugars. 
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