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Abstract. Organic diamines and their derivatives are important compounds in organic chemistry, 
which are useful and applicable in many fields. Among them, organic diamines have two NH2 
groups, which can be enabled to react with aldehyde, acyl chloride and anhydride to give out schiff 
base, amide and amic acid, respectively, as well as to complex with metal ions to metal complex 
catalysts. Because of these chemical properties, organic diamines and their derivatives are used to 
be applied in chemical synthesis and catalytic reaction. In addition, they also have good biological 
activities. 

Introduction 

Organic diamines and their derivatives exist widely in nature. Because of the potential 
utilizations in different fields, there is great attention in the development of new organic diamines 
and their derivatives. There are two active functional groups (primary NH2 groups) in organic 
diamine, which can be enabled to react with many other compounds to give out different derivatives.   
For example, they can react with epoxy resin to supply of polymer in higher performance [1-8], as 
well as with aldehyde, acyl chloride and anhydride to give out schiff base, amide and amic acid, 
respectively [9-11]. At the same time, they can also complex with metal ions and be used as catalyst in 
many reactions, such as Henry reaction, Machel addition reaction, aldol reaction and asymmetric 
oxidative coupling reaction [12,13]. Furthermore, a large number of literatures show that organic 
diamines and their derivatives have good biological activities [14-16].  

Application to chemical synthesis 

Synthesis of quinoxalines 

Quinoxalines are common nitrogen-containing heterocyclic compounds, which appear in many 
biologically and pharmaceutically active compounds [17-19]. They are synthesized from 
O-phenylendiamine compounds, ethyl pyruvate and α-bromo ketone. In recent years, it has been 
focused on the synthesis of quinoxalines and their derivatives [20].  
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Scheme 1 

Pyrrolo[1,2-a]quinoxalines were synthesized by Piltan [21] via the three-component reaction of 
1,2- phenlenediamine, ethyl pyruvate and α-bromo ketone using FeCl3 as a catalyst (Scheme 1). 
Substituted quinoxalines were synthesized by Lian et. Al. [22] with simple ketones and 1,2- 
phenlenediamine as reactant, in which, bis-substituted quinoxalines were synthesized via a 
consecutive iodination/Kornblum oxidation/cyclization in the presence of I2/CuO/DMSO, and 
mono-substituted quinoxalines were synthesized via an iodination/cyclization/ aromatization in the 
presence of I2/CuO/K3PO4 ·3H2O (Scheme 2). 
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Scheme 2 

Synthesis of Schiff-base metal complexes 

Schiff base metal complexes play an important role in the development of the chemistry of chelate 
systems [23,24]. They are commonly used as catalysts in Henry reaction and Machel addition reaction. 
They also display wide range of applications in bioactivity, such as antibacterial and anticancer [25].    

 
Scheme 3 
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Mohammadi et al. [26] reported that the tetradentate Schiff bases have been synthesized from  
2-amino-3,5-dibromo-benzaldehyde and aliphatic diamines as reactants. And thereafter, the metal 
complexes have been synthesized. Additionally, the thermal stability of these compounds has been 
studied, and the thermal stability of oxovanadium(IV) complexes has been showed as follow: 
VOL2(ClO4)2 > VOL4 (ClO4) 2 > VOL3 (ClO4) 2 > VOL1 (ClO4 )2 ( Scheme 3). 

Synthesis of carbamates 

Carbamates are important pharmaceutical intermediates [27,28], which are used to protect groups of 
amine functionality. The carbamatesare synthesized from diamines and DMC. 

It was reported [29] that dimethylhexane-1,6-dicarbamate could be synthesized from 1,6-hexane- 
diamine with dimethyl carbonate. This reaction was catalyzed by Bi(NO3)3 in a yield of 84 % at 
353K in 18 h (see Scheme 4). 
 

 
Scheme 4 

Synthesis of EDTA and its analogues 

Ethylenediamine tetraacetic acid (EDTA) and its analogues is important chelating agent, which can 
chelate with alkalis, lanthanide metal and transition metal to form water-soluble complex [30]. 

Chen et al. [31] reported that the EDTN and its analogus were synthesized from 
diamino-containing compounds and hydroxylacetonitrile, which were further hydrolyzed to get 
EDTA and its analogues (Scheme 5). 

 
Scheme 5 

Application to catalytic reaction as catalysts 

Organic diamines and their derivatives exist widely in nature, which can catalyze many reactions, 
such as Henry reaction, Machel addition reaction, aldol reaction and asymmetric oxidative coupling 
reaction. 

Four copper(II)/diamine complexes were synthesized and evaluated as catalysts in asymmetric 
Henry reactions by Canipa et al. Two of these complexes could effectively catalyze asymmetric 
Henry reactions [32] (Scheme 6). 

 
Schemel 6 
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An organic diamine was synthesized and evaluated as a catalyst in Machel addition reaction by 
Mo et al., which was identified to exhibit better catalytic ability than the traditional chiral 
pyrrolidine catalysts in higher chemical yields [33] (Scheme 7). 

 
Scheme 7 

Karikomi et al. realized the asymmetric coupling reaction of 2-hydroxybenzo[c] phenanthrenes 
using Cu–chiral diamine as a catalyst under atmospheric air [34]. It was showed that CuCl- 
cyclohexanediamine derivatives as catalyst was found to be highly effective to give the helical 
quinone derivatives in a good yield with high percent enantiomeric excess (Scheme 8). 

 
Scheme 8 

It was reported that the enantioselective organocatalytic aldol reactions of ketones with various 
aldehydes were catalyzed by chiral 1,2-cyclohexanediamine basing on multifunctional ligands and 
functionalized 3-alkyl-3-hydroxy- indolin-2-ones was obtained in high yields [35] (Scheme 9). 

 
Scheme 9 

Application to bioactivity 

There are many organic diamines and their derivatives widely existed in nature, among which many 
of them have good bioactivity, such as antibacterial activity, anti-insect activity and cytotoxic 
activity. 

A series of N,N-dibenzyl-cyclohexane-1,2-diamine derivatives were synthesized and against 
Gram-positive and Gram-negative bacterial strains were tested by Sharma et al. It was showed that 
there were seven compounds found to be more active than tetracycline and some of these 
derivatives had promising antifungal activity against Candida albicans, Candida glabrata and 
Geotrichum candidium [36].  

Two diamines were synthesized and testet against two isolates of Trichomonas vaginalis in vitro 
by Giordani et al. And it showed these two compounds could inhibit the parasite growth [37]. 

5,6-heteroaromatically annulated pyridine-2,4-diamines have been evaluated against six human 
cancer cell lines in vitro and it was showed that benzo[g] annulated pyrido[2,3-b]indolediamines 
had relatively high cytotoxic activity [38].  
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Conclusions and prospects 

Organic diamines and their derivatives are important compounds in organic chemistry, which are 
widely applied in the synthesis of medicine and pesticide, as well as in the catalytic reaction. In the 
other hand, many synthetic organic diamine compounds have a risk of toxicity to people, and it is 
better to look for some natural organic diamine compounds to instead of synthetic organic diamine 
compounds. 
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