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Abs t rac t :  Olefins react with a reagent system comprising of ceric ammonium ni- 
trate - sodium nitrite and ecetonitrile to yield products of nitroacetamidation in fair 
to good yields. Benzonitrile and acrylonitrile have also been found to react with cy- 
clohezene to yield analogous nitroamides. 

The chemistry of aliphatic nitro compounds has gained importance a during the last one and a half 

decades since the publication of an important review by Seebach 4. The transformation of a primary and 

a secondary nitro group into another versatile functionality viz.a caxbonyl group, via the well known Nef 

reaction s has been well utilised in organic synthesis. In addition to this, nitro compounds can also be 

easily transformed into other useful functionalities such as amines, oximes, nitrile oxides, nitriles etc*. 

Deprotonation ' a '  to the nitro group followed by C-C bond formation is also very useful e in organic 

synthesis especially when reductive denitration with n-BusSnH is easily possible 7's. On the other hand, 

tertiary nitro compounds undergo s both inter as well as intramolecular C-C bond formations when treated 

with n-BuaSnH/AIBN via radical pathways. These reactions have also found utility in carbohydrate 

chemistry s. Owing to these important developments and many others 4's-ll efforts to discover 12 new 

methodologies to introduce nitro groups along with other functionalities on readily available substrates 

have gained momentum. 

In this letter we wish to report is that NaNO2 - ceric ammonium nitrate (CAN)-acetonitrile reagent 

system reacts with a variety of olefins to produce the corresponding products of nitroacetamidation 14 

where the nitro and the N-acetyl moieties axe vicinally disposed (cf.Table 1). The only exceptions are 

with styrene and cinnamyl acetate which yielded ~-nitrostyrene and ~-acetoxymethyl-~-nitrostyrene re- 

spectively. Although ceric ammonium nitrate alone also leads to these products, the yields are low and 

the reactions proceed slowly. While this work was at its final stages a combination of CAN and NaNO2 

in acetic acid was reported by Hwu et all2 for converting olefins into ~ ,/~-unsaturated nitroalkenes. We 

also believe that species such as [NO2]" axe generated by CAN under the reaction conditions which then 
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adds on to the olefins to form carbon radicals. These radical intermediates are then converted into the 

corresponding carbocations by CAN which get trapped by CHsCN eventually leading to the formation of 

nitroacetamides in a manner analogous to the Ritter reaction is (Scheme 1). If the carhocation so formed, 

loses a proton, instead of being trapped by acetonitrile, the corresponding nitroolefin is formed. This spe- 

cially appears to be the case where the carbocation is well stabilised (cf.entries 6 and 7 ) and the proton 

to be lost is very acidic. 

o ..;:::,,,,0.,,-[ o.':']- [o:°l 

c . 3 o .  °, .20 02 

~ ' N  =C-  C H 3 NH COCH 3 

Scheme 1 

The lack of stereochemical preference in these reactions or involvement of neighhouring group partici- 

pation through an acetyl moiety (cf.entry 5 ) strongly supports the intermediacy of a carbocation. Further, 

reactions of cyclohexene with benzonitrile and acrylonitrile in place of CHsCN also gave the corresponding 

nitroamides (cf. entries 7 and 8 ) which confirms the generality of this reaction. 

In conclusion, we believe that this one pot nitroacetamidation is a useful reaction since it introduces 

two important functional groups in one step using simple conditions and readily available reagents. 

A typical experimental procedure is as follows: To a stirred solution of an olefin (1 retool) in 5 rnl of 

CHsCN was added NAN02 (5 mmol) and CAN (2 retool). The reaction mixture was then stirred at room 

temperature for the time indicated in the Table 1. It was then quenched with a saturated solution of 

NaHCO3 and extracted with ethyl acetate. The organic layer was washed with water and then with brine 

followed by drying over anhydrous Na~SO4. Removal of the solvent under reduced pressure yielded crude 

nitro acetamides. Purification by column chromatography (silica gel) yielded the pure product. 
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Table 1: One Pot Nitroacetamidation of Oieflns Using Ceric Ammonium 
Nitrate-CHaCN Reagent System. 

E ntry Olefin Product T ime [ hr) Yield('/,) 

n ( [ ~  ~'T'N02 
n ( t'P'~-NH COCH 3 

n=l n=l 24 64 

2 n=2 n=2 24 58 

3 n=3 n=3 24 71 

4 

5 

p h f ~ " P h  p h - ~  Ph 
NHCOCH3 
NHCOCH3 

~ , i  OAc 0 2 N ~ 0 A c  

10 35 

10 21 

6 ph ' ' ~  Ph -' '~TN0z 5 88 

7 p h J ~ " 0 A c  Ph~~N02 0Ac 

8 G (i) 

9  tiii 
~ N02 24 

NHCOPh 

N02 24 
NHCOCH=CH z 

10 81 

68 

71 

(i) Benzonitrile (2 retool) per 1 mmol of cyclohexene. 

(ii) Acrylonitrile was used as solvent in this case. 
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