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Abstract- The decomposition of benzoylperoxide in the presence of cyclohexene and l-methyl- 

cyclohexenc and protonated lepidine provides a new type of selective homolytic 

aromatic substitution. 

The substitution of protonated heteroaromatic bases by nucleophilic carbon-centered radi- 

cals is a gcncral reaction of great synlhctic inlcrcst in that it reproduces most of the nu- 

merous aspects of the Friedel-Crafts aromatic alkylation and acylation, but with opposite re- 

activity and selectivity. 
1 

The high rates of addition (105-lo8 M-~s-‘)~ of the nuclephilic 

radicals to the protonated heterocyclic rings, mainly due to the polar effects, determine a 

very high regio- and chemoselectivitv and at the same time the efficient trapping of the 

intermediate radicals heps to elucidate the mechanism of free radicals reactions. 

A general source of nucleophilic carbon-centered radicals involves the initial generation 

of an electrophilic radical (F.‘), which does not react with the heterocyclic ring (Het), but, 

reacting with a difft*rcnt substrate (S), sclcctivcly gives a nuclcophilic radical (N’) (Sche- 

mc I), suitable for the hctcroaromatic substitution. 

Source -> E 

E’ + s -r N’ 

N'+Het - N-He t 

Scheme 1 

We report a new example of selective heteroaromatic substitution, which falls in this gene- 

ral Scheme. When benzoylperoxide is decomposed in the presence of cyclohexene and a proto- 

nated heteroaromatic base ,the selective cyclohexenylation of the heterocyclic ring occurs 

(eq.1) 

FH3 (7% 

a l 0 + (W-WO), + + (C&WOOH) + “8 (1) 
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A typical experiment was as follows: a solution of 2.1 mm01 of lepidine, 2.1 nun01 of CF COOH, 
3 

6 mm01 of benzoylperoxide in 20 ml of cyclohexene was refluxed for 40 hrs. 50 ml of 5X aqueous 

H SO 
2 4 

was added and the mixture extracted with EtOAc. The aqueous solution was made basic by 

lo"! NaOH, extracted with litOk and the residue of the extraction chromatographed on SiO2 ( he- 

xane : EtOAc 8:2 ) to give only two products: lepidine (0.93 mmol) and 2-cyclohexenyl-4mcthyl- 

quinoline 1 (0.87 mmol), ( NMRcCC1 ) 

2.9 (m.211,YCH=C-(.112) 

6: 1.3-2 (m,4H,-CH2-CH2), 2-2.5 (m,2H, ;C=CH-E,), 2.5- 

, 2.63 (s,lH,Cfi3), 6.65 (t,lll,-CH=C< ). 7.26 (s,lH,aromatic H3), 7.35-8.1 - 

(m,4l1,nromnt ic); MS m/,< : 227 (M'+), 222, 208, 197. 181, 157, 77, 51. 

A possible mechanism is sl~own by Scllt*mc 2 

(V’PO) 2 
+ 2 C,H,COO’ 

+ C,H,COO’ _ 

(C6HsCOO)2 - + c&COO- + C6H5COO’ 

+ C,H,COOH 

Scheme 2 

An alternative mechanism could involve the allylic hydrogen abstraction by the peroxy radical, 

the substitution of the heterocyclic ring by the ally1 radical and the final isomerization of 

the double bond ( Scheme 3 ). 
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The reaction has been carried out in water-acetonitrile solution (1:3) with lepidine and cy- 

clohexene and the cyclohexenyl derivative 1 has been the only reaction product of lepidine. 

The converdion,however, were low (“12X), due to the difficulty to keep in solution all the 

sorgents ( a heterogeneous mixture was util.ized ). 
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