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Abstract: Commercially available 1,10-phenanthroline monohydrochloride monohydrate (1) 
reacts with bromine to give 3-bromo-l,10-phenanthroline (2) and 3,8-dibromo-l,10- 
phenanthroline (3) as major products in a one step reaction. 

Starting from 1,10-phenanthroline as a fiduciary metal binding site, one can readily imagine molecular 

scaffolds with applications to selective nucleic acid binding and cleavage, energy conversion systems, chemical 

sensors or probes, and the assembly of supramolecules in general) Of particular interest, because of their 

spatial orientation and geometry, are phenanthrolines substituted in either the 3 or the 3 and 8 positions. These 

positions, however, have been traditionally difficult to functionalize, requiring low-yield multi-step Skraup 

reaction sequences which utilize carcinogens like bromoacrolein and produce arsenic-rich waste steams. 2 

Conventional wisdom advises that simple bromination of pbenanthroline is poor and unselective; 3 rewardingly, 

this turns out not to be the case when one starts from its HC1 salt. Indeed, we now report a simple one-step 

procedure for the direct bromination of 1, lO-phenanthroline at the 3- and 3,8 positions. 

We have found that the treatment of the commercially available I, 10-phenanthroline monohydrochloride 

monohydrate (1) with bromine in nitrobenzene as a solvent gives 3-bromo-l,10-phenanthroline (2) and 3,8- 

dibromo-1,10-phenanthroline (3)as  major products (Scheme). The synthesis is conceptually based on the 

bromination of quinoline salts described by Kress et al., 4 and provides these two synthetically very useful 

starting materials in reasonable yields. 
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In a typical procedure, a solution of 1 (10 g, 43 mmol) in nitrobenzene (20 ml) was heated to 130-140 oC 

in a 250 ml 3-neck flask. Bromine (3.3 ml, 64 mmol in 9.3 ml nitrobenzene) was added dropwise over a 

period of 1 h. Upon the addition of bromine, 1 went into solution. After stirring for 3 h at the same 

temperature, the reaction mixture was cooled to room temperature, treated with concentrated ammonium 

hydroxide (100 ml) and extracted with dichloromethane (3x50 ml). The combined organic layers were washed 

with water (3x50 ml) and dried (MgSO4). Concentration in vacuum afforded a suspension of the products in 

nitrobenzene. The nitrobenzene was removed by dissolving the suspension in dichloromethane (I0 ml) and 

filtering it through silica gel (300 ml) using dichloromethane as the eluent. After the nitrobenzene eluted out, the 

products were recovered by gradually increasing the polarity of the eluent up to 10% MeOH in CH2C12. Flash 

column chromatography (0.6 % MeOH in CH2C12) afforded 2 (3.6 g, 33 % yield) and 3 (2.4 g, 17 % yield) as 

white powders. 5 Higher solvent polarity (10% MeOH in CH2C12) elutes unreacted phenanthroline (ca. 4 g) that 

can be recycled. 6 

In summary, a practical and straightforward procedure for the direct bromination of the phenanthroline 

ring at the strategic 3- and 3,8- positions is reported. 
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