
This article was downloaded by: [OARE Consortium]
On: 03 July 2015, At: 01:37
Publisher: Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number:
1072954 Registered office: 5 Howick Place, London, SW1P 1WG

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

Esterification in dry Media
Using Ferric Perchlorate
Adsorbed on Silica Gel
Anupama Parmar b , Jatinder Kaur b , Rita Goyal
a , Baldev Kumar b & Harish Kumar a
a Department of Chemistry , Sant Longowal
Institute of Engg. & Technology , Longowal, 148
106, India
b Department of Chemistry , Punjabi
University , Patiala, 147 002
Published online: 20 Aug 2006.

To cite this article: Anupama Parmar , Jatinder Kaur , Rita Goyal , Baldev
Kumar & Harish Kumar (1998) Esterification in dry Media Using Ferric Perchlorate
Adsorbed on Silica Gel, Synthetic Communications: An International Journal for
Rapid Communication of Synthetic Organic Chemistry, 28:15, 2821-2826, DOI:
10.1080/00397919808004858

To link to this article:  http://dx.doi.org/10.1080/00397919808004858

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

http://www.tandfonline.com/loi/lsyc20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/00397919808004858
http://dx.doi.org/10.1080/00397919808004858


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 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
 [

O
A

R
E

 C
on

so
rt

iu
m

] 
at

 0
1:

37
 0

3 
Ju

ly
 2

01
5 

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


SYNTHETIC COMMUNICATIONS, 28(15), 2821-2826 (1998) 

ESTERlFlCATlON IN DRY MEDIA USING FERRIC 
PERCHLORATE ADSORB.ED ON SILICA GEL 

Anupama Parmara, Jatinder Kaura, Rita Goyal, Baldev Kumara and 
Harish Kumar* 

Department of Chemistry, Sant Longowal Institute of Engg.& Technology, 
Longowal - 148 106 ( India) 

aDepartment of Chemistry, Punjabi University, Patiala-147 002. 

Abstract : Adsorption of Fe(C104)3(H20)6 onto chromatographic grade silica 
gel in the presence of alcohol ( to be used for esterification ) produces a 
supported reagent, F ~ ( C I O ~ ) ~ ( R O H ) ~ / S ~ O ~ . T ~ ~ S  reagent, has been found 
effective for the rapid and high yield of esters, on grinding in the presence of 
carboxylic acids using pestle and mortar in the solid state. 

Recently, considerable attention has been focused on solid state organic 

chemistry’. Many organic reactions, such as Baeyer-Villiger oxidation2, pinacol 

rearrangernen?, grignard, reformatsky, luche, wittig reaction4t5, NaBH4 

reduction of ketones, aldol condensation and Michael addition1 reaction have 

been carried out efficiently in the solid state. We were interested in studying the 

applications of ferric perchlorate617 in the dry medium and hence these 

“Supported reagents“ were prepared These supported reagents has the 

advantage8b9 of being easily removed from the organic product by filtration. 
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2822 PARMAR ET AL. 

Further advantage of these supported reagents is improved storage stability in 

moisture in comparison to Fe(C104)3(H20)6 which is very sensitive to moisture. 

The "supported reagents" of interest were prepared by simple dissolution 

of Fe(CIO&(H20)6 in the appropriate alcohol ( which is to be used for 

esterification ) followed by addition of an appropriate amount of dried 

chromatographic grade silica gel. Evaporation of the solvent gave 

Fe(C104)3(ROH)6/Si02 complex as a homogeneous, free flowing, light yellow to 

creamish powder. The formation of such complexes [Fe(C104)3(S)6; S=solvent] 

from Fe(C104)3(H20)6 has already been reportedlO.The amount of iron present 

in each batch of reagent was accurately determined by titration. 

A large number of reagents have been reported in literature for effective 

esterification of the carboxylic group. However, these reagents suffer from many 

limitations such as vigorous reaction conditions, longer reaction 

periods1 ,instability of the reagentlz and formation of side productsl3. We 

herein report a very simple and efficient method for the esterification of 

carboxylic acids ( I )  using Fe(C104)3(ROH)6/Si02 reagents. When supported 

reagent [Fe(ClO4)3(ROH)6/sIO2] was mixed and grinded with an equimolar 

amounts of carboxylic acids (I) in pastle and mortar, the corresponding esters 

( 1 1 )  were obtained in almost qiianlitative yields (Table-I). The slructure of the 

esters obtained was confirmed through NMR, IR and Mass spectra of some 

representative samples and also by comparison with authentic samples. 

R'COOH + Fe(Cf04)3(ROH)6 /SO, R'COOR 
(1) (11) 

This method has been found successful for the quantitative esterification with 

primary and secondary alcohols but tertiary alcohols did not give the satisfactory 

results. 
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FERRIC PERCHLORATE 2823 

Ta ble-1 
Esterification of Carboxylic acids (I) with Fe(C104)3(ROH)6/Si02 reagent 

Entry RICOOH ROH Yield of Estera@) b.pt/m.pt 
[“/.I [“CI 

1. Hippuric acid Methanol 

Ethanol 

2-Propanol 

lsoarnyl alcohol 

2. Succinic acid Methanol 

2-Propanol 

lsoamyl alcohol 

Ethanol 

2-Propanol 

lsoamyl alcohol 

2-Propanol 

lsoarnyl alcohol 

3. Oxalic acid Methanol 

4. Adipic acid Methanol 

5. Phenyl acetic acid Methanol 

Ethanol 

2-Propanol 

lsoamyl alcohol 

Methanol 

Ethanol 

2-Propanol 

lsoamyl alcohol 

2-Propanol 

lsoarnyl alcohol 

Ethanol 

lsoamyl alcohol 

7. Cinnamic acid Methanol 

8. Crotonic acid Methanol 

6. Malic acid 

55 

60 

83 

90 

62 

59 

68 

67 

67 

70 

81 

72 

69 

84 

88 

78 

68 

79 

75 

70 

73 

71 

59 

73 

60 

66 

69 

80 

85 

67 

65 

oil 

195 

8213 

13214 

53 

186 

192 

12717 

121117 

12016 

18411 3 

214 

227 

234 

oil 

205 

224 

252 

oil 

36 

260 

oil 

119 

137 

6017 

a] The structure of all these esters have been confirmed from their NMR, IR and in some cases 
Mass spectra and also with comparison to authentic samples. 
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2824 PARMAR ET AL. 

In conclusion, the "supported reagents" described here for the 

esterification are simple, unaffected by moisture, have greater storage stability, 

easy to use, efficient and easily separable from the reaction mixture and avoid 

many disadvantages of the previous methods. 

EXPERIMENTAL 

All melting points recorded are uncorrected, open capillary 

measurements, using sulphuric acid bath. Infrared spectra were recorded using 

KBr pellets on a Perkin-Elmer spectrophotometer. Nuclear Magnetic Resonance 

spectra were recorded on EM-390, 90 MHz instrument using tetramethylsilane 

(TMS) as internal standard. All product spectra were compared with spectra of 

authentic samples taken on the same instrument. 

All solvents were reagent grade and used as received. Silica gel for 

column chromatography was used as received from E Merck. 

Preparation of Fe(C104)3(ROH)g/Si02 reagent. 

An appropriate amount of Fe(C104)3(H20)6 is dissolved in alcohol (to be 

used for esterification). Enough alcohol is added to assure the complete 

dissolution of Fe(C104)3(ti20)6. To this is added the appropriate amount of 

dried chromatographic grade silica gel. The mixture is mixed properly and 

allowed to stand for one hour. The excess alcohol is filtered off under vacuum. 

The supported reagent at this point is reproducibly a homogeneous, free 

flowing, creamish powder. The supported reagent is stored in a bottle after 

drying in air for 1-2 days. The reagent is unaffected by light or moisture. 

Determination of i ron (iii) present in Fe(C104)3(ROH)6/Si02 reagent 

A weighed sample of Fe(C104)3(ROH)6/Si02 reagent was analysed for 

determining the amount of iron present by a series of redox reactionsl4. 
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FERRIC PERCHLORATE 2825 

General Procedure for Esterification 

Equirnolar amounts of "supported reagent" and the carboxylic acid were 

mixed together and grinded in a pastle and morter for 15 minutes. Usually an 

immediate colour change was observed, The reaction mixture was allowed to 

stand for 2 hrs. To this crude reaction mixture was added rnethylene chtoride (50 

rnL) and distilled water (5 mL) to quench the reaction mixture as well as destroy 

any inorganic complexes that may have formed during the reaction. The mixture 

was stirred for 1 minute and then suction filtered. The spent reagent was 

washed twice with methylene chloride (10 mL each), The combined organics 

were washed with saturated NatiC03 solution followed by 1% hydrochloric acid, 

water, dried over sodium sulphate and solvent was removed under reduced 

pressure. This crude reaction mixture was analyzed and purified in a 

conventional manner. Esters (Table-I) formed were identified by comparison of 

NMR, IR and in some cases Mass spectra with authentic samples 

Acknowledgment: This work is financially supported by UGC, New Delhi,lndia. 

References 

1. 

2. 

Toda,F. Ace. Chem. Res. 1995, 28, 480-486. 

Toda, F., Yogi, M. and Kiyoshigi, K. J. Chem. SOC. Chem. Commun. 1988, 

958-959. 

3. 

4. 

5. 

6. 

7. 

Toda, F., Tanaka, K., Kagawa, Y. and Sakaino, Y. Chem. Lett. 1990, 373. 

Tanaka, K., Kishigami, S. and Toda, F. J. Org. Chem. 1991, 56, 4333. 

Toda, F. and Akai, H. J. Org. Chem. 1990, 55, 3446. 

Kurnar, B., Kurnar, H.and Parrnar, A. Synfh. Commun. 1992, 22(7), 1087. 

Kurnar, B., Parrnar, A. and Kumar, H. Indian J. Chem. 1994, 33(B), 698. 

D
ow

nl
oa

de
d 

by
 [

O
A

R
E

 C
on

so
rt

iu
m

] 
at

 0
1:

37
 0

3 
Ju

ly
 2

01
5 



2826 PARMAR ET AL. 

8. 

9. 

10. Kotani, E., Kobayashi, S. and Ishii, Y. Chem. Pharm. Bull. 1984, 

McKillop, A. and Young, D.W. Synthesis 1979, 401, 481. 

Posner, G.W. Angew. Cheni. ( / / i t . )  1978, 17, 487. 

32(11),4281. 

11. Downie, I.M., Wyne, N. and Harrison,S. Tetrahedron, 1982, 38, 1457. 

12. Balasubrarnanyan,V., Bhatia, G.; Wagh, S.B. Tetrahedron, 1983, 39, 1475. 

13. Verrna,R.K.; Kurnar,B. Indian J. Chern. 1991, 30(B), 822. 

14. Fritz, J.S., and Schenk, G.H.Jr. " Quantitative Analytical Chemistry 'I, Allyn 

and Bacon; Rockleigh, NJ, 1969, 271. 

(Received i n  the USA 19 December 1997) 

D
ow

nl
oa

de
d 

by
 [

O
A

R
E

 C
on

so
rt

iu
m

] 
at

 0
1:

37
 0

3 
Ju

ly
 2

01
5 


