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Abstmct: N-(N’,N’-Dialkylaminoalkyl)benzouiazoles, derived from aldehydes and secondary amines. react with one 
equivalent of samarium iodide (SmIZ), under mild conditions, to afford tertiary vicinal diamines. as a result of C-C coupling 
between two dialkylaminoalkyl moieties. 

Vicinal diamines have drawn considerable attention in recent years, mainly due to their applications as 

ligands in enantioselective processes. These have included the dihydroxylation’” and epoxidation5 of olefins, 

as well as Diels-AldeP and aldo16*’ reactions. 

While a number of methods have been developed8-t7 to synthesize this important class of compounds18, 

many suffer from limitationslg. Particularly scarce in the literature are methods that directly afford tertiary 

diamines20. 

The C-C coupling of two alkylamino fragments represents a simple, convenient strategy to form vicinal 

diamines. Thus, imine derivatives were reported to yield vicinal diamines2122 when neated with the one electron 

reducing agent SmIzB. However, the method is not suitable for the direct preparation of tertiary diamines and 

requires relatively high temperatures (refluxing TI-IF) and excess SmI2, these latter observations probably being a 

reflection of the relatively poor electron-accepting ability of the imine functional group. Iminium cations would be 

expected to undergo the reaction much more easily and allow the preparation of tertiary diamines. 

N-(N’,N’-Dialkylaminoalkyl)benzotriazoles have been shown to exist in solution in equilibrium with 

iminium ions24 (Scheme 1) and this characteristic has led to the development of a number of useful synthetic 

applications2 based on their reactions with nucleophiles with the expulsion of the benzotriazole moiety. 
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Scheme 1 

As part of a broader program aimed at the generation and synthetic use of a-aminoalkyl radicals derived 

from simple carbonyl derivatives, we considered the benzotriazole derivatives 1 as a possible source of those 
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radicals. In this Letter we report the application of these ideas to a new synthesis of tertiary vicinal diamines 2 

based on the SmI2-promoted reductive coupling of iminium ions generated from N-(N’,N’- 

dialkylaminoalkyl)benzotriazoles 1 (Scheme 2, Table 1). 
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Scheme 2 

The procedure has been successfully applied (Table I)25 to the coupling of benzotriazole adducts derived 

from formaldehyde, aliphatic, and aromatic aldehydes, the yields being uniformly high. The reaction takes place 

at low temperatures, with the exception of those adducts derived from formaldehyde, which require ambient 

temperature conditions. Since compounds 1 are easily prepared24, at room temperature, from benzotriazole, an 

aldehyde or ketone and a secondary amine, the whole procedure benefits from the use of readily available starting 

materials and very mild reaction conditions. 

Table 1. Preparation of Vicinal Diamines from N-(N’.N’-Dialkvlaminoalkvl)benzotriazoles a 

a Mixtures of diastereoisomers, where appropriate 

Adducts derived from cyclohexanone and primary or secondary amines failed to give any diamine product; 

instead, only the monoamines 3 were obtainedZ6. Therefore, the method appears to be limited to substrates 

derived from aldehydes. 
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In a typical experiment, a solution of SmI2 (5 mmol) in THF (15 ml) is added dropwise to a stirred solution 

of lb” (5 mmol) in THF (20 ml) at -78°C. Under these conditions the blue color, characteristic of SmI2-THF 

solutions, disappears almost instantly. After one equivalent of the reagent has been added, the blue color persists. 

The reaction mixture is then quenched with saturated K2CO3. Extractive work-up and purification by column 

chromatography affords the diamine 2b as a 3/2 mixture of diastereoisomers in 75% yield. 

As a mechanistic rationale to explain the observed results, it is suggested that the iminium cations 4, present 

in solution as the result of the dissociation 24 of the adducts 1, are reduced by SmI2 to generate the a-aminoalkyl 

radicals** 5. The coupling of two such radicals affords the 1,2-diamines (Scheme 3). 

1 i== R’CH=iR’R’ 
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Scheme 3 

As these results suggest, the combination of easily available N-(N’,N’-dialkylaminoalkyl)benzotriazoles 

and SmI2 represents a convenient entry into reactive intermediates whose behaviour parallels that expected for the 

synthetically useful a-aminoalkyl radicals 28-31. The application of this methodology to the synthesis of 

carbocycles and heterocycles will be the subject of a forthcoming paper. 
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