
This article was downloaded by: [Tulane University]
On: 25 January 2015, At: 21:51
Publisher: Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954
Registered office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH,
UK

Synthetic Communications: An
International Journal for Rapid
Communication of Synthetic
Organic Chemistry
Publication details, including instructions for
authors and subscription information:
http://www.tandfonline.com/loi/lsyc20

Montmorillonite K-10 Clay
Catalysed Glycosidation of 1-O-
Acetyl-2,3-dideoxy-dl-pent-2-
enopyrano-4-ulose
Ponnusamy Shanmugam a & Vijay Nair a
a Organic Chemistry Division , Regional Research
Laboratory (CSIR) , Trivandrum, 695 019, India
Published online: 21 Aug 2006.

To cite this article: Ponnusamy Shanmugam & Vijay Nair (1996) Montmorillonite K-10
Clay Catalysed Glycosidation of 1-O-Acetyl-2,3-dideoxy-dl-pent-2-enopyrano-4-ulose,
Synthetic Communications: An International Journal for Rapid Communication of
Synthetic Organic Chemistry, 26:16, 3007-3013, DOI: 10.1080/00397919608004605

To link to this article:  http://dx.doi.org/10.1080/00397919608004605

PLEASE SCROLL DOWN FOR ARTICLE

Taylor & Francis makes every effort to ensure the accuracy of all the
information (the “Content”) contained in the publications on our platform.
However, Taylor & Francis, our agents, and our licensors make no
representations or warranties whatsoever as to the accuracy, completeness,
or suitability for any purpose of the Content. Any opinions and views
expressed in this publication are the opinions and views of the authors, and
are not the views of or endorsed by Taylor & Francis. The accuracy of the
Content should not be relied upon and should be independently verified with
primary sources of information. Taylor and Francis shall not be liable for any

http://www.tandfonline.com/loi/lsyc20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/00397919608004605
http://dx.doi.org/10.1080/00397919608004605


losses, actions, claims, proceedings, demands, costs, expenses, damages,
and other liabilities whatsoever or howsoever caused arising directly or
indirectly in connection with, in relation to or arising out of the use of the
Content.

This article may be used for research, teaching, and private study purposes.
Any substantial or systematic reproduction, redistribution, reselling, loan,
sub-licensing, systematic supply, or distribution in any form to anyone is
expressly forbidden. Terms & Conditions of access and use can be found at
http://www.tandfonline.com/page/terms-and-conditions

D
ow

nl
oa

de
d 

by
 [

T
ul

an
e 

U
ni

ve
rs

ity
] 

at
 2

1:
51

 2
5 

Ja
nu

ar
y 

20
15

 

http://www.tandfonline.com/page/terms-and-conditions


SYNTHETIC COMMUNICATIONS, 26( 16), 3007-3013 (1996) 

MONTMORILLONITE K-10 CLAY CATALYSED 
GLYCOSIDATION OF 1-0- ACETYL2,3-DIDEOXY -DL-PENT-2- 

ENOPYRANO-CULOSE 

Ponnusamy Shanmugam and Vijay Nair * 

Organic Chemistry Division, 
Regional Research Laboratory (CSJR), 

Trivandrum-695 01 9, India. 

Abstract: The 0-glycosidation reaction of I -  0- acetyl- 2,jl-dideoxy- DL- pent- 
2- enopyran - 4 -dose catalysed by the environmentally accepted and 
inexpensive industrial catalyst Montmorillonite K- I0 clay with VarieQ of 
alcohols in high yield is reported. 

The search for simple and efficient methods for glycosidation continues 

to be an area of active interestl. Glycosidation involving glycals, catalysed by 2,3- 

Dichloro-5,6-dicyano-1,4-benzoquinone,~~~ Tin (IV) chloride,4 and Boron 

trifluoride diethyl etherate596 have been exploited. During the course of some 

work on the cycloaddition of oxidopyrilium betaines derived from pyranulose 

acetates we observed that the later undergo glycosidation, albeit in low yield, 

with alcohols under the influence of Amberlite IR-120. It then occured to us 

that an ecofiiendly clay catalyst such as montmorillonite K-10 might prove to 

be more efficient in promoting the glyco~idation7~~of pyranulose acetates. 

* To whom correspondence should be addressed. 
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Copyright 0 1996 by Marcel Dekker, Inc. 
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3008 SHANMUGAM AND NAIR 

Herein we report a facile and high yielding glycosidation which 

involves the reaction of pyranulose acetate 1 with various alcohols 3-9 in the 

presence of catalytic amount of montmorillonite K10. The following example 

is illustrative (scheme 1). 

Do d H C H 2 C I 2 ,  40 

H A d  0 Mont. K-10, lh, 80% 

1 

Scheme 1 

2a 

Treatment of 1 with propargyl alcohol 3 and 30% w/w 

montmorillonite K-10 in dry dichloromethane at 0-5 OC for 5 min. and then at 

40 OC for 1 h afforded the glycoside 2a in 80% yield. The workup involves only 

filtration and evaporation of the solvent in vumo . The recovered catalyst ( 

Mont K-10) can be used twice without regeneration and the product yields are 

found to be the same. The IR spectrum of 2a showed absorbance at 3300, 

1685, 1640 cm-l for acetylenic, enone carbonyl, and olefinic bond respectively. 

2a gave a molecular ion peak ( M+) at m/z 152 and a M+l peak. Its lH 

NMR (90 M H z )  shows peaks at 6 6.9 a doublet of doublet for H-2 proton, 

at 6 6.1 a doublet for H-3 proton , at 6 5.4 a doublet for H-1 proton, at 6 

4.2 an ABq for H-5 methylene protons, and at 6 2.6 a triplet for ethylenic 

proton, and at 6 2.1 a singlet for methylene protons. 

Similar results were obtained with a number of alcohols and these are 

summarised in table 1. In all cases the products were characterized by 

spectral data. 

The pyranulose acetate 1 used in this reaction was conveniently 

prepared from furli~ryl alcohol by the modification of a known procedure9 

(Scheme 2). 
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MONTMORILLONITE K-10 CLAY 3009 

Table 1 
Glycosidation reaction of 1 with alcohols catalysed by 
montmorillonite K- 10 ab ,c  

OH 
d 

3 

WoH 4 

5 

>H 
6 

n -0ctanol 

7 

OH 
8 

OH 9 

60 

60 

60 

30 

60 

55 

45 

20 80 

2b 74 

2c 92 

2d 85 

2e 82 

2f 70 

2g 95 

W'he montmorillonite K-10 was dried at 70 "C for 3h before each 
reaction. 6:  30 % (w/w) Montmorillonite K-10 was used for each 
reaction. C: For conditions see experimental.d: 1.5 equivalents of alcohol 
was used for each case. e: The homogeneity of the compounds was 
established by chromatographic techniques and GCMS.1 Isolated 
yield after column purification. 
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3010 SHANMUGAM AND NAIR 

1 

Scheme 2 

In conclusion, we have developed an efficient procedure for the 

glycosidation of pyranulose acetate which may be of wider application. It is 

noteworthy that the products of the reaction are potentially valuable building 

blocks for biologically active natural products10 and synthons for a variety 

of deoxy sugars, which are constituents of antibiotics1 1. 

Experimental 

The starting compound, pyranulose acetate 1, was prepared by the 

modification of a reported procedure9. Dichloromethane was dried over P2O5. 

All the alcohols (3-9) were purified either by distillation or recrystallization. The 

Montmorillonite K-10 clay was purchased from Aldrich. IR spectra were 

recorded on a Perkin-Elmer model - 882 spectrophotometer. lH NMR (90 M H Z )  

and 13C NMR (22.4 M H Z )  spectra were recorded on a JEOL EX-90 

spectrometer using TMS as internal standard and GCMS were recorded on a 

Fison - GC 8000 series Mass spectrometer. 

heparation of 6-hydroxy pyran-3(6H)-onegb : 

A solution of fu&ryl alcohol (2 g, 20.4 rnmol) in THF:H20 (4:1,40mL) 

at 0 "C was added NBS (4.7 g, 26.4 mmol) in small portions with constant 

stimng for about lh. Then the solution was allowed to stir (0.5h) at the 

same temperature. The reaction mixture was extracted with ether ( 20mL X 4 

), and the ether layer was washed successively with 10% KI (SmL), 15% 

Na2S203 (SmL), 10% sodium bicarbonate, saturated brine and dried over 

anhyd. Na2S04. Evaporation of the solvent in vucuo at 35 "C afforded the 6- 
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MONTMORILLONITE K-10 CLAY 301 1 

hydroxy pyran-3(6H)-one which was used for the next step without further 

purification. 

A.eparafion of pyranulose acetate 1 : 

Acetic anhydride (4mL) was added to the crude 6-hydroxy pyran- 

3(6H)-one and catalytic amount of pyridine (3drops) at 0 OC. The solution was 

allowed to stirr 0.5h at the same temperature and then 24h at room temperature. 

The reaction mixture was then neutralised with saturated sodium bicarbonate and 

extracted with dichloromethane (25mL X 2). The organic phase was washed with 

sat. CuSO4( SmL), water (5mL), and saturated brine and dried over anhyd. 

Na2S04. Evaporation of the solvent in vumo at 50 "C afforded a thick brown 

mass which upon column purification (silica gel) with 5% ethyl acetate - hexane 

mixture afforded pyranulose acetate 1 as colourless oil which crystalliked on 

standmg. [m.p. 41-43 "C; Lit.9 41-45 "C] 

Typical experimental procedure for glycosidation: 

Synthesis of 2(a-g) 

A mixture of 1 ( 500 mg, 3.2mmol) and 3 (265mg, 4.8 mmo1,lSequiv) in 
dry CH2C12 was cooled in an ice bath and montmorillonite K-10 (150 mg, 30 

% w/w) was added to it. The mixture was allowed to stir for about 5 min. at 

the same temperature and then at 40 "C until TLC shows the absence of starting 

material (cu. 1 h). The reaction mixture was filtered and concentrated in vumo. 

Purification of the crude material by chromatography on a short column 

(silica gel, 100-200 mesh); rapid elution with 5% hexane : ethyl acetate 

afforded 390 rng 2a in 80% as a colourless oil. 

Spectral data for 1- 0 - propargyl- 2,3- dideary -DL- pent- 2- enopyrano - 4 - 
ulose 2a: 

Compound nature : low melting solid : T.L.C homogeneous ( Rj : 0.4 Hexane: 

EtOAc 95:5); LR ( cC14, cm -1) : 1680 (enone carbonyl), 1620(double bond), 
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3012 SHANMUGAM AND NAIR 

3300 (acetylenk C-H ); l H  NMR (CDC13 / TMS ; 90 MHz)  : 6 2.1 (s, 2H, 

methyleneprotons), 2.6(t, lH, -C=C-H), 4.2 (ABq, 2H, H-5), 5.4( d, lH, H- 
2), and 6.l(d, IH, H-3), 6.9 (dd, lH, H-I); 13C NMR (CDC13 / TMS ; 22.4 

M H z )  : 6 70, 81,90, 93, 107, 143, 158,208. GCMS m/z: 197 @@+I), 196 

@A+), 195 (M+-I), 166, 97, 84. 

Spectral data for 1- 0 - cycloheryl - 53- dideoxy -DL pent- 2- enopyrano - 4 

-dose 2c: 

Compound nature : low melting solid : T.L.C homogeneous ( Rf : 0.4 H e m e :  

EtOAc 95:s); JR ( CC14, cm - I )  : 1680 (enone carbonyl), 1620(double bond); 1H 

NMR (CDC13 / TMS ; 90 MHz)  : 6 1.3- 2.1 (m, 1 lH, methylene protons), 

4.2(mq, 2H,H-5), 5.2 (d, lH,H-1), 6.1 (d ,  IH, H-3), and 6.8 (dd, lH, H- 

2); I3C NMR (CDC13 / TMS ; 22.4 MHz) : 6 38, 40, 47, 49, 81, 92, 106, 111, 

143, 159,209. GCMS m/z: 197 (M++I), 196 (M+), 195 (M+-I), 166, 97, 

84. 
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