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sumnary: The photochemical reaction of substituted toluenes with CAN in CH3CN leads to good 

yie1d.s of benzyl ni-trates under very mild conditions. 

Ceric ~mronium Nitrate (CANjis a convenient reagent for the side-chain oxidation of alkyl- 

arcmatics. Benzyl acetates are obtained in acetic acid, 1,2 whereasbenzaldehydes are themain 

reaction prcducts in agueous acetic acid. 1,3 

Hecently, it has been observed that, in refluxing acetonitrile, CAN reacts with nethylbenze- 

nes to give benzyl nitrates; 
4 
conversions, however, arequitelowand,noreover, significant 

aromatic nitration also occurs, the latter reaction being in scme case the main process. The 

mechanimn suggested for the side-chain process, reported in the scheme, is that proposed earlier5 

for the reactions of CAN with alkylarcma tics in acetic acid. 

ArCH3 + CeIVN03-+ArCH+'+ Ce 
III 

ArCH+'-s ArCH'+ H+3 

No3 

3 2 

ArCH~+CeIVIK)3-+ArCH20N02 +Ce 
III 

In this note w wish to report that,when CAN and a nethylbenzene react in CH3CN under irradia 

tion by a high pressure lírmp, a clean side-chain oxidation takes place urder very mild conditioq 

leàding to high yields of benzyl nitrates (along with minor amounts, 5-lo%, of benzaldehyde) 

with complete suppression of the ccmpeting amnatic nitration. 

In a typical experimant a magnetically stirred solution of methylbenzene 0.07M and CAN 0.14M 

in 60 ml of CH3CN (at 40°C), is irradiated for 0.5 - 2.5h with an iamarsion high pressure mercury 

lamp (Hanau Tc> 150) whose emission was filtered through Pyrex. The reaction mixture is mrked 

upasusualmalthe crud.e prcduct is first analyzed by NMR (ccmparison with authentic samples) 

and then subject to column chrcnatography for the isolation of the benzyl nitrate. The results 

are reported in the Table, where the drmtic effect of light is shown by the canparison of the 

dark and photochemical reactions of toluene. 

The scope of the reaction is guite wide, fair yields of product being obtained even with 

toluenes ring substituted by electron-withdrawing groups, and the process can therefore have 

useful application as a direct synthesis of benzyl nitrates from methylbenzenes. 

Whereas the detailed n-echanism of the reaction is under investigation, preliminary experiments 

have shown that, in the absence of the substrate, no significant reduction of CAN takcs place 
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TABLE. Yields of ArCH$)F02 in the CAN-prmoted photochemical oxidation of ArC!H3 in acetonitrile, 

at 40°C. 

Ar Reactiontime, h ArCH2ONo2 yield, %a 

2,4-C12c6H3 2.5 47 

4-BrC6H4 2 70 

'SH5 
1 75 

CsHsb 
3 no reaction 

4-AcCC6H5 2.5 80 

4a3c6H5 
0.5 96 

3,5-(CH3)2C6H3 1 85 

3-CB3c6H4 
1.5 67 

& on the starting mterial (quantitative NMR analysis, with an interna1 standard, of the 
crude reaction prcduct; the yields of isolated prcduct are about 10% less than tlmse reported). 

dAt 60°C in the dark. 

under irradiation. Thus, the plmtmhemical process might involve an electron transfer reaction 

bstween the excited state of CAN or, more probably, of sama Ce 
IV 

species formad by the inter- 

action of CAN with the solvent, and the ground state of 
6 

aranatic ccmpomds. Since the Ce 
IV 

species increases its oxidizing capacity on going to the excited ~tate,~ an increase in the 

rate of the side-chain oxidation is possible. 
8 
This muld allow this process to take place under 

very mild reaction conditions without any ccmpstition by the armatic nitration, certainly a 

theml reacti0n.l 
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