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Summary Electrooxldation of N-(4-methoxyphenyl)-N’-aryl-2,2,2-mfluomethan~mldam~des 1 m an 

MeCN-HZO-NaClO,-(C)-(P@ system affords p-benzcqumone lmmes 2 which are converted to 1-aryl-2-m- 

fluoromethylbenumldazoles 3 by acid catalyzed cychzation 

2-Tnfluoromethylbenumldazoles are potentially msectlcldal and herblcldall and have been mostly 

prepared by the condensation of 2-ammoamlme denvatlves with mfluoroacetic acid 2 However, very few 

has. been known about l-aryl-2-tnfluommethylbenzlmldazoles 3 because of the unavallablhty of the general 

preparanve method for N-aryl-2-ammoanlhne denvatrves Here we descnbe a novel preparauon of 3 from 

easily available unsymmetrical N, N’-duuyl-2,2,2-mfluoroethamm~danndes 1 via a sequence of electro- 

chemical oxldatlon and acid-catalyzed cychzatlon which mvolves N(1) - C(8) bond formaoon 
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Elecuolysls3 of 1 (0 5 mmo1)4 was conducted m MeCN-Hz0 (7 ml 1 ml )-NaC104 (0 25 mmol) usmg 

a glassy carbon anode and a platmum plate cathode m an u&v&-d cell (a constant current of 5 mA/cm2, 

2 2 F/mol, -10 oC) Both current efficlencles and chemical yields were excellent p-Benzoqumone lmmes5 

2a 5 e (77 - 99 % yields) were stable enough to be punfied by a sthca gel column chromatography m 

contrast to mstablllty of common N-substituted p-benzoqumone lmmes 6 Lower current density and 

reaction temperature are favorable for the formatlon of 2a [ 87,64 and 25 96 at 5, 10 and 20 mA/cmz, and 

80,62 and 57 % at -15,0, and 50 oC, respectively] 

The oxidation occurs exclusively on the methoxy-beanng aromatic nng The deprotonatlon and the sub- 

sequent one electron oxldatlon followed by hydrolysis (ECEC mechanism) (path A) from the mmally 

formed catlon r&Cal 5 proceed exclusively for 4-methoxyphenylammo compounds la * f (X=OMe) On 
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Table. Electrooxidation of 1 and BF, EtzO-catalyzed cyclization of 2 

1 At. 2 8(S) 3hc or 44e (6) React Time (hr )g 

4-MeO-C&I.+- 
i 4-Me-Q&- 
: 4-Cl-c!6H4- 

3, 4-c1&&- 
3 4-N02-c&+- 

1-Naphthyl 
77 b 

not isolated 

a isolated yield, b A dwrded cell was used m or&r to su press any cathodic reducnon of mtro group, 
c in refluxed benzene, d mrefluxed toluene, e at 35 & 
reaction bme for the cychzatlon of 2, 

m AcOEt, f over all yield from lf, g 

the other hands, fonnatlon of 6 via mtramolecular trapping of electron deficient nng carbon by lmmo-mtro- 

gen preferentially occurred for 5 (X=Me, Cl, path B) although the yields (ca 30 %) are not satisfactory 7 

BF3 EtzO-catalyzed cychzatlon of 2a * f proceeded smoothly in refluxed benzene to give 3a w e or 4f 

m 57 - 100 % yields (See Table ) In contrast to a facile nng closure between the p-benzoqumone nng 

carbon atom and the aryl-substituted mtrogen atom (path C m 7), p-benzoqumone lmme 2f (Ax=l-naph- 

thyl) cychzed via path D leading to naphthlmldazole 4f 

Although the cychzatlon mechanism IS not clear at this stage, the present sequence of electrochemical 

and acid-catalyzed reactions (1+2-3) provides a new type of mfluoromethylated bennmldazoles and naph- 

thlmldazole of which bloactivltles are under mvestlgatlon 
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