
SYNTHETIC COMMUNICATIONS, 27(6), 953-956 (1997) 

AMMONIUM CHLOROCHROMATE ADSORBED ON ALUMINA: 
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ABSTRACT: A nev reagcnt. :immoniuiii chlorochromate ildwrbed on alumina. suitable 

for the osidiltion of alcohols and beiuoins to the corresponding carbonyl compounds is 

dcscribcd. 

The concept of ntilizing re;igciits ;Idsorbed on ii!:ri inorgnic supports fcr organic synthesis 

has been reportcd. and applied cspccially to chroiiiiiiin compounds I-'. Tliese rcagents osidize a 

wide iw ieh  of ;ilcoliols to c;lrboii?I compounds nith thc advantages of mild reaction condition. 

converiicnt isolation of thc osidizcd product and high yield but they have a dmdvantage of 

photosensitive and unstnblc. these rcagcnts shonld be kept for onl! sevcral weeks under vacuum 

in the dark before use. 

In tlic s m c  pcrspcctivc wc rcport IIOM that ;immonium chlorochromatc adsorbed on alumina 

is ;I ncn rcagent aiitablc for oxidiitioii of ;ilc01101s 1. even with sensitive structure like allylic 

~ilcoliols. to tlic corrcspoiidiiig c;irboii! I compounds 2 ;ind of benzoins 3 to corresponding benzils 

4 ill1 tlic S:IIIIC :id\xitages :IS otlicr reagents dcscribcd ;~bo~.e. In addition. the present reagent is 

more stable than the iibove reilgclits .it can be kept in for several months in air at room 

temperiiturc without losing its x t iv ih .  

*To whom corrcspondcnce should be addrcssed 
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TCC/alumina \ R - >CH- OH , c =o 
R' ' 

1 

a R= CgH5 d= H 
c R= CgHsCH=CH. R'= H 

e R= CHz=CH, R'= H 

i R=C6HsCH2, R'= H 
g R. R'= -(CH2)5- 

k R=CH;(CH2)6, R'=H 

R' ' 
2 

b R= CgH5, d= H 
d R =  m, I k H  

f R=R'=CgHs 
h R Rf=-(CH2)4- 
j R=CH;(CH2)8, R'=H 

OH 
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Ar TCC/alumina Ar / C H \ C /  - 
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This reagent is easily prepared by addition of a weighed amount of alumina to a solution 
of ammonium chlorochroniatc in water and rotary evaporating lo dryness. The adsorbed 
reagent is remarkably effective in oxidizing alcohols and benzoins to corresponding carbony1 
compounds. Thc rciiction is simply performed b> stirring excess osidant with alcohols or 
bcnzoins in cyclohcsanc at siiitablc temperature. The reaction product is then isolated by 
filtration of thc reageul and rcnio\.:il or the solvent by distillation. The results obtained from 
the oxidation of I 1  alcohols and 5 benzoins are reported in the Table 1 and Table 2. 

Experimental 
Preparation of Ammonium Chlorochromate /alumina 
To ;I solution of chromium triosidc ( 20g. 0.2 mol ) in water ( 50ml ) is added ammonium 

chloride ( 10.7g. 0.2mol ) within l5min at 40-C' .The mixture is cooled until a yellow-orange 
solid forms. Reheating to 4O'C givcs D solution .Alumina (12Og. lO(6-200 mesh) is then added 
to the solution with stirring at 40 'c' . After evaporation in a rotary evaporator, the orange 
solid is dricd in vacuum for 2h at 50 'C .The reagent can be kept for several months in air at 
room temperature without losing its activity. 
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Oxidation of Benzalcohol to Benxaldehyde; Typical Prucedure 
The above reagent ( 15g. 19.5mmol ) is added to a flask containing a solution of 

benmlcohol ( Ig. 9.75 mmol ) in qclohexane ( 20ml ). after stimng for Ih, the solid is 
filtcred . washed with three 20 ml portion of ether. The combined filtrates are evaporated and 
viicuum distillcd to afford benzildehyde: yield: 0.89g ( 91% ):b.p. 62C11.33kPa. 

Table I The oxidation of alcohols with ammonium chlomhromite 

Alcohols Temp.(*C) Ratio of Yield a.b m.p. or b.p.kPa of 2 
(1) /Time(h) osidmt/ (%) Found(73) Lit.*(73) 

I 
la 3011 2 

oo/o.o 2 

Ih 3 ( 112 3 
601 I > 

Ic 3013 7 

6012 2 
Id 3012 2 

6011.5 2 

le 3012 2 
If 60/4 7 

I x  6013 3 
Ih 60/3 3 
li 0013 2 
I j  (1013 2 

6111.33 

83.511.60 

13012.67 

6812.67 

46.5-49 

4812.00 

129/101.3 
7811.33 
94.51 1.60 

6211.33 

8311.60 

13Ol2.67 

6812.67 

47- 19 
4712.00 

130110 1.3 
7811.33 
04/ 1.60 

lk  00/.3 2 US(80) 7112.07 7212.67 

a Yields det~miiiiied h! (i.L..C.. iuiless o( l iLTu. i se  noted 

h Figures in praitlicses are yields of isolated product. All coinpounds isolated 
Iiad idcntiwl spectrd cliaractcristics with Uir corresponding authentic samples 

c lkteniiiiied hv Z,J-I>.N.P. 

Oxidation of Benzoin to Benzil; Typical Procedure 
To it solulioii or benzoin ( Ig. 4.7mmol ) in qclohexane ( 15ml ) . the above reagent (9g, 

11.7niiiiol) is iIddcd iind the niivtiire is  stirring for 1411 at 58f .The solid is filtered . washed 
scveral times with ether. The combined filtrates are evaporated and the residue is 
rccrystallized from EtOH to get 0.9lg of the product ( .la ) as a yellow needles : yield: 92% ; 
m.p. %WoL': IR ( KBr ) v 1655 . 15%) . IS80 . 790 . 725 . 690 . 680 cm-l; IHNMR 
( CDC13. 60 MHL ) 6 H: 7.15-7.90 (in. Ar-H). 
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Table 2 The osidqtion of benzoins with ammonium chlorochromate 

Benr.oins Temp.( "C Y Ratio of Yield m.p.(C) of 4 

(3) Tinie(h) OXidan1/3 ('%d , Found Lit. 
3a 58/ I4 2.5 92 94-96 92-94 
3b 60/ 16 2.5 00 101-104 103-104 9 

3c 58/14 2.5 80 132-134 130-133 
3d 56/15 2.5 'JO 195-197 195-196 '" 
3e 55/16 2.5 70 162-164 164-165 ' I  

4lrJe are obtained in the same way: l b :  IR ( KBr ) v 1655. 1590. 1565. 1450, 875, 

X30. 7x0. 740 cm-l: IHNMR ( CDCIJ. 60 MHz ) ?I H: 2.40 ( 6H. s. 2CH3 ). 7.30, 7.80 ( 8H. 
dd. J=XHz. Ar-H). 4c: IR ( KBr ) v 1660. 1600. 1510. 880. 830 cm-l: IHNMR ( CDC13, 
60 MHr ) K H: 3.XO ( 6H. s .2CH; ). 6.95.  7.80 ( XH. dd. J=8Hz. Ar-H ). 4d: IR ( KBr ) v 

1660. 1590. 880. 820. 730 CIII-': ' H N M R  ( CDC13. 60 M H z  ) 8 H: 7.41. 7.78 (8H. dd. 

J=R.7Hz. Ar-H). l e :  IR ( KBr ) v max: 1650. 1400. 1290. 1030. 940. 810. 760 cm-l; IHNMR 
( CDC13. 60 MHL ) 6 H: 6.60 ( 2H. m) . 7.66 ( 4H. m ). 
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