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Abstract : Clay montmorillonite supported silver reagent - claysil - was 
prepared and advantageously used in the intramolecular Ferrier reaction 
of 6-hydroxy glycals la-9c. The unsaturated sugars 13a-21c so obtained 
were stereoselectively hydroxylated leading to the rare 1,Canhydro saccha- 
rides 22a-MC. Synthesis of CD)-allosan (31) and (D)-gulosan (34) is described. 

Acid catalysed organic transformations by use of clay montmorillonite’ as ‘solid acidI 

in liquid phase is an area of immense importance, which prompted us to investigate its utility 

as a catalyst in intramolecular Ferrier (IMF) reactions. Herein, we describe, for the first time 

the preparation of ‘claysil’ - a clay montmorillonite supported silver reagent - and demon- 

strate its use and advantages in rare IMF reaction of 6-hydroxy glycals la-9c to obtain 1,6-an- 

hydro sugars &I-21c, which in turn were hydroxylated to 1,6-anhydro saccharides 22a-3Oc 

that are hitherto difficult to synthesise. 

Ferrier3” and lMF5 reactions were conventionally carried out by the use of Lewis 

acids such as SnC14, TiC14, BF3.Et20 etc. as catalysts, whereas by use of ‘claysil’ as a suppli- 

mentary catalyst, the IlMF reactions were catalyzed much more effectively; the advantages 

being a) low cost and high “stability” b) rapid reaction “rate” and cl simple and easy work 

up procedures. 

The requisite 6-hydroxy glycals la-9c were prepared by known6 procedures. in the first 

instance 6-0-silyl protected glycal 10 was subjected to IMF reaction with clay montmorillonite 

K-10 (Fluka) in CHC13 (SOOC, 18 h) to afford an inseparable mixture of 13a and 35 alongwith 

some unidentified products in poor yield, whereas 6-hydroxy glycal la in 10 h gave 13a and 

35 (5:2) in 30% yield. Under identical conditions ‘clay-Hg’ catalysed IMF reaction on 10 gave 

13a and 35 (12 h) m 40% yield (4:1), while la in 8 h gave 13a as a sole product in 60% yield. 

However, reaction of la was smoothly catalysed by ‘claysi” in 2 h to afford 13a as an exclu- 
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sive product in 80% yield unlike IO, which gave 13a in 8 h (60%). Thus, the above study amply 

demonstrated the efficacy and superiority of Waysil’ as the suitable catalyst and the 6-hydroxy 

glycals la-!#c instead of 6-O-sifyl gfycals IO-12 as the suitable substrates for these reactions. 

The glycals la-tic and the disaccharide glycais 7a-9c having sensitive inter-glycosidic linkages, 

were transformed into I,6-anhydrosugars 13~21~ in high yield (SO-85%) and characterised 

by ‘H and 13C NMR spectra. 
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Further, l3a-21c were subjected to stereoselective cis-hydroxylation7 (0~04, pyridine) - 
to afford the rare 1,fGanhydro saccharides 22a-27c and disaccharides 2&-3Oc in high yield 

(6285%), which are otherwise made by a lengthy sequence of reactions in poor yields. The 

high stereoselectivity realised in 22a-3Oc was defined by the rigidity of [3.2.1] bicyclic system 

present in the unsaturated sugars l)a-21~. Accordingly, 14b on osmylation and debenzoylation 

gave (D) allosan’ 31 & -70 (c 0.6, H20), lit.9 [alI, -75.8 (c 0.6, H20) and was characterised 

Table 

Glycal Catalyst Time Ihl Product(s) Yield(s) 

10 

la 

10 

la 

10 

la 

Claymont. K-10 18 

-do- 10 

Clay-Hg’ 12 

-do- 8 

Claysiln 8 

-do- 2 

1% 35 Poor 

-do- 30 

-do- 40 

13a 60 

13a 60 

-do- 80 

!I ‘Clay-Hg’ and ‘Claysil’ were prepared from Hg(N0312 (2.5 g) and/or AgN03 (2.5 

g) and clay montmorillonite K-10 (5 g) in 50 ml H20. Filtered, washed with water 

and dried at 120”/10 mm for 12 h. 

1 An oven dried round bottom flask charged with glycaI (1 mmol) and catalyst 

(0.1 g) in CHC13 (IO ml) was heated at 50°C under N2 atmosphere. After comple- 

tion of reaction, it was filtered through a pad of celite, washed with CHC13 

and evaporated to give the products after chromatographic purification. 

as its tri-0-acetyl derivative 32, [a], -70.0 (c 1.0 CHC13), lit.’ [a], -70.8 (c 1.0, CHC13), 

likewise 17b on osmylation and benzoylation gave 33 b], +213 (c 0.5, CHC13), 1it.I’ MD +214 

(c 2.0 CHC13), debenzoylation of which gave (Dl-gulosan 34 [a], +51.4 (c 0.5, H20), 1it.I’ 

[alal, t50.4 (c 2.8, H20). 

‘Claysil’ thus may find a wide variety of applications in organic synthesis with a special 

reference to carbohydrates. 
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