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SUWSY: A facile and efficient method for the N-alkylaticn of ligand systenm containing mul- 

tiple benzimidazole groups has been developed, involving a basic media of pcwdered RI=H in di- 

mathylsulfoxide andalkylhalides as alkylatiny agents. 

In the course of our work an the synthesis of binucleatiny liyands for bidtic studies on 

dinuclear copper proteins' we have found a need to N-alkylate a variety of ligands containing 

up to four 2-substituted banzimidazole groups (1). 

Although several efficient methods have been reported for the N-alkylation of simple benzimi- 

dazoles,2-4 we have found that these methods are generally unsuitable for the alkylation of 

our sore ccqlex systems because of (a) poor solubility of the starting materials in the sol- 

vents c csmonly used, (b) incomplete alkylation, despite the use of excess alkylatiny agent, 

and subsequent separation difficulties, and (c) overreaction to formquatemary aratrnium salts 

at the elevated temperatures often required. 5,6 This probablyexplainswhy there are several 

reports of nnilti-benzimidazole ligands' but only sporadic exarqles of successful alkylation. 

Mathylation in 77% yield of the tetra-benzimidazole 1 with Y = -CH2CH2- has been reported8 

usinypowdered~ in acetone andethylaticn oflwith Y= -CH2CH(CH)CH2- in basictetrahy- 

drofuran proceeds in 83% yield. 
1 

powdered KC&i in dimathylsulfoxide has been shown tobe a successfulmsdium for the N- 

alkylation of a variety of functicr& groups' including indoles and pyrro1es.l' Alkyl halides 

aretheallqlating 

tetrabenzimidazole 

agents. We have foundthatthis procedwe canbeadaptedtoaran~of 

liyands (Table I) using a variety of al.&1 halides (Table II): 
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BE reaction is extrmly facile, king ccmplete within 1 hr at room temperature, and no 

slpcialprecauticms are nesdedtoensure dryness of the reagents. Wderatetoexcellentiso- 

lated yields were consistently obtained obviating the need for yield optimization. me yields 

and sccpe of the reaction investigated to date are listed in the following tables. In ad- 

diticm, me l&and system with 5,6-~~y~z~~zoles (Y = ~C6H4~2-) has been 

mathylated in 64% yield. We expect the n&h& will have wide generality. 

Table I. IGIWL- andEZXYLWIONOF TEIT(ABENzIMIDAzms 

Y Rx Yield (%) 

Me1 63 

II 

42-- 

p-i 0 

II 

EXI 

MI 

Me1 

Et1 

40 

44 

72 

50 

@ Me1 68 
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Table II. ALKYT_ATIoNOF1wHEREY=-CH2CH2- 

Rx Yield (%) 

Me1 81 

EXI 92 

n-PrBr 100 

n-BuBr 93 

cH2=cHcH2Br 86 

BZBr 87 

TYPICALPRCmxJm 

lb a stirred suspension of powdered K(xI (1.2 g, 19 ml) in ENSO (30 Ki.) was added the 

benztidazole (1.6 ml) follmed inmsdiately by ethyl iodide (1.4 g, 9.6 mml). Ihe 

reactionwas stirred.atroamtemp. forlhrand thenpoured intowater (80 ml). 'Ihe resul- 

tantflccculantprecipitatewas extractedinto chloroform (3 x 80ml) andthe cmGnedorganic 

extractswerewashadwithwater (5 x 4Oml) toremvethebulkofthem, dried (Mgso4), 

and the solvent remxed under reduced pressure. The residue was titmatedwitham 

armmtofacetone and the product collectedby filtrationandvacuumdried. Productswere 

characterized by 'H i%lR and ISINS. 
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