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Absfracf : The selecfive synthesis of mono N-substituted derivaiives of tetraazamacrocycles can 

be achieved usrng a new boron iriprotecfion easily removed after alkylaiion. 

Recently many tetraazamacrocycles and therr metal complexes have been prepared and 

characterized An ever increasing number of appiicatlons have been reported for these metal-complexrng 

lrgands which contarn an additional functional groups As the presence of a single substrtuent on one 

nrtrogen-atom does not alter their binckng abilrties, mono~N~alkylated polyazacrowns bearing for instance a 

lrpophilic srde-chain or an exocyclic reactive function have been designed as possible metal extraCtantS 

of catalysts (l-3) Besrde the known methods of mono N-alkylatron. whrch generally require the total 

syntheses of the macrocycle itself or a multistep tritosyl protection-deprotection process (4), several authors 

described the direct introduction of some selected functionalized side chains, based on the use of a large 

excess of the polyazacrown versus the electrophrle (5) Owrng to the hrgh pnce of these cyckc polyamines, 

the need for a simple method IS evtdent 

We now report a general and stoichiometnc method for the synthesis of mono N-substituted 

derivatives of cyclam, cyclen and some other tetraazamacrocycles which was achieved by the use of 

tris(drmethylamino)borane as a key reagent The synthesis of boron-nitrogen heterocycles by 

transominatrng triazocycloolkanes with tris(dimethytamino)-borane has been previously reported (6). 
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Table I : Alkylatlon of tetraazaboracycloalkane 

3434 

Macrocycle 

Cyclen 

Cyclam 

Alkylating agent 

PhCH,Br 

PhCH2Br 

CH2=CH-CH25r 

CHsOTs 

Cl-CH,-Ferrocenyl 

Cl-CH, -4 

Product (yield) 

Cyclen N-CH,Ph (50%) 

Cyclam N-CH2Ph (95%) 

Cyclam N-CH2CH=CH,$85%) 

Cyclam N-CH, (80%) 

Cyclam N-CH,Fc (80%) 

Cyclam N-CH,a& 
(95 %) 

3333 PhCH,Br 

3434 PhCH,Br 

3333 N-CH,Ph (80%) 

3434 N-CH2Ph (70%) 

Ail the mono N-alkylated tetroazomocrocycles gave satisfactory spectral data. This easy to 

run one-pot process involving the versatile boron intermediate constitutes a powerful method of 

stoichiometric preparation of mono N-functionalized tetraazamacrocycles. The mild conditions of 

deprotection allow the introduction of sensitive groups such as polymerisable moieties. Further studies and 

extensions are undef active investigation. 
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