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SYNTHETIC COMMUNICATIONS, 27( 12), 2057-2064 ( 1 9 7 )  

ISOQUINOLINIUM FLUOROCHROMATE: A NEW AND EFFICIENT 
OXIDANT FOR ORGANIC SUBSTRATES 

RSrinivasan, Preethi Stanley, K.Ba1asubramanian’ 

Organic Chemistry Lab, Central Leather Research Institute 
Adyar, Madras 600 020, INDIA. 

Abstract: Isoquinolinium fluorochromate is a versatile reagent for the effective 
and selective oxidation of organic substrates, in particular for alcohols, under mild 
conditions. 

There is continued interest in the development of new chromium (VI) 

reagents for the effective oxidation of organic substrates. Most of the oxidizing 

agents prove impractical when attempts are made to scale up the reaction process. 

In the past twenty years, significant improvements were achieved by the use of 

new oxidizing agents such as pyridinium chlorochromate2’3, pyridinium fluoro- 

chromate4, quinolinium dichromate ’, 2,2’-bipyridinium chlorochromate 6, and 

quinolinium chlorochromate ’. However, we have successfully used pyridinium 

chlorochromate for the selective oxidation of collagen8v9. 

1-6 

We have now investigated the synthetic potential of Isoquinolinium 

fluorochromate, C&NHCr03F, and we have found that this reagent has certain 

To whom correspondence should be addressed. 
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2058 SRIMVASAN, STANLEY, AND BALASUBRAMANIAN 

advantages over similar oxidizing agents in terms of amounts of oxidant and 

solvent required, easier working up and high yields. 

Further, isoquinolinium fluorochromate does not react with acetonitrile 

which is a suitable medium for studying kinetics and mechanism. The acidity of 

isoquinolinium fluorochromate @H of a 0.01 molar solution : 3.43) is less 

pronounced than that of pyridinium fluorochromate (PH of a 0.01 molar solution : 

2.45). The results obtained with isoquinolinium fluorochromate are very 

satisfactory and shows the new reagent as a valuable addition to the existing 

oxidizing agents. 

Isoquinolinium fluorochromate in dichloromethane oxidizes primary (la- 

d) and secondary alcohols (3) to the corresponding aldehydes or ketones (2a-d 

and 4) in high yields; this reagent is also efficiently applied to the oxidation of 

3,4,5-trimethoxybenzyl alcohol (le) and benzoin (3) to 3,4,5-trimethoxy 

benzaldehyde (2e) and benzil(4), respectively. 

1 2 

Isoquinolinium fluorochromate in dichloromethane also oxidizes 

anthracene (5a) and phenanthrene (5b) to anthraquinone (6a) and 

phenanthraquinone (6b) in 72% and 51% yields respectively and the yields are 

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
R

ea
di

ng
] 

at
 2

2:
05

 0
2 

Ja
nu

ar
y 

20
15

 



ISOQUINOLINIUM FLUOROCHROMATE 2059 

increased to 98% and 72% by using acetic acid as the reaction medium. These 

yields are higher than those obtained by other oxidizing agents under mild 

conditions and we used only equimolar ratio of the reagent. This reagent works as 

efficiently as activated manganese dioxide lo  or Collins reagent I '  . 

Isoquinolinium fluorochromate is easily prepared in 96% yield from 

isoquinoline, aqueous 40% hydrofluoric acid and chromium (VI) oxide in a molar 

ratio of 1:1.5:1. The bright orange crystalline reagent can be stored in polythene 

containers for long periods without decomposition. The chromium (VI) content 

may be easily determined iodometrically. The IR spectrum is similar to that of 

potassium fluorochromate . Isoquinolinium fluorochomate is soluble in 

water, dimethylformamide, dimethylsulfoxide and acetone, it is less soluble in 

dichloromethane and only sparingly soluble in benzene, carbontetrachloride, 

chloroform and hexane. 

12,13 

Isoquinolinium fluorochromate (VI), C,H,NHCr03F: 

Chromium (VI) oxide (1 5.0 g, 0.15 mol) is dissolved in water (25 mi) in a 

polythene beaker and 40% hydrofluoric acid (1 1.25 ml, 0.225 mol) is added with 
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2062 SRINIVASAN, STANLEY, AND BALASUBRAMANIAN 

stirring at room temperature. To the resultant clear orange solution, isoquinoline 

(17.75 ml, 0.15 mol) is added dropwise with stirring. The mixture is heated on a 

water bath for about 15 minutes then cooled to room temperature, and allowed to 

stand for 40-45 minutes. The bright orange, crystalline isoquinolinium 

fluorochromate is isolated by filteration in buchner funnel. It is recrystallized 

using hot water and dried in vacuo for about one hour. Yield : 35.80 g (96%); 

m.pt. 171-172'C. 

C,H8CrFN0, : Calc. C, 43.39; H, 3.24; N, 5.62. 

(249.160) found. C,43.36; H, 3.23; N, 5.59. 

I.R.(KBr) : 952,910,640,493 cm" 

The above procedure can be performed on a 250g. scale without any 

difficulty. 

General procedure for Oxidation of Organic Substrates with Isoquinoliniurn 

Fluorochrornate: 

To a stirred suspension of isoquinolinium fluorochromate (2.65g) in 

dichloromethane (generally 5 ml), a solution of the substrate in the minimum 

amount of dichloromethane is added dropwise, the molar ratio of substrate to the 

oxidant being 1:l in the case of alcohols (1,3) and 1:2 in the case of arenes (5) 

(See Table). The mixture is refluxed for the time indicated in the table. [The 

completion of the reaction is followed by TLC using ether/petroleum ether 
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ISOQUINOLINIUM FLUOROCHROMATE 2063 

(60/40) as eluant]. The mixture is diluted with ether (1 : 1 vol/vol) and filtered 

through a short column of silica gel to give a clear solution. The solution is 

evaporated and the residual product purified by distillation, recrystallization or 

column chromatography. 
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