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Abstract 

 

Halogenated organic substrats are extremely 

important in chemistry due to their roles in organic 

synthesis as starting compounds. Bromination is one of 

the most important transformations in organic 

synthesis and can be carried out using molecular 

bromine or bromine carrying agents. 

Dibromoisocyanuric acid (DBI) is one of the bromine 

carrying agents that plays important roles in synthetic 

chemistry and can bring about oxidations in organic 

molecules. In this mini review the synthesis methods 

of DBI and its excellent roles in synthetic organic 

chemistry reported. 

 

Keywords: Dibromoisocyanuric acid, bromination, 

oxidation. 

 

1. Introduction 

 

The number of known halogenated natural products 

were fewer than 50 examples in 1968 and today is 

more than 5000 and they are steadily increasing 

(Gribble, 1996; 2010; 2007; 2012).  Many of these 

compounds are bioactive compounds (Gribble 2012; 

2015). Halogenated organic compounds play a very 

important role in chemistry, they are essential in 

organic synthesis as starting compounds and synthetic 

intermediates, as precursor molecules for material  
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science, industrial chemicals and bioactive compounds 

(Podgorsek et al. 2009). The development of modern 

coupling reactions, such as the Suzuki-Miyaura and 

Mizoroki-Heck reaction, have greatly increased the 

demand for brominating compounds as starting 

materials which made bromination is fundamental 

transformation in organic chemistry (Dieck and Heck 

1975; Miyaura and Suzuki 1979; Nicolaou et al. 

2005).. In the laboratory, however, halogenation is 

usually carried out with hazardous, toxic, and 

corrosive molecular halogens, and furthermore often 

performed in chlorinated solvents (Lenoir and Eissen 

2008; Podgorsek et al. 2009).  

 

There are more than twenty new alternative 

methods for bromination of alkenes and those have 

been evaluated taking into consideration their resource 

demands, waste production as well as environmental, 

health and safety aspects (Lenoir and Eissen 2008). In 

response to this situation many novel brominating 

reagents have been developed (Lenoir and Eissen 

2008). Due to environmental problems involved in the 

manipulation of hazardous, toxic and corrosive 

halogens as well as not readily available alternative 

reagents used in such transformation, that 

methodology bromination with DBI becomes very 

attractive and consistent with green chemistry 

principles (Tozetti et al. 2007). 

 

Synthesis of DBI 

 

In 1967 Gottardi first reported the synthesis 

of DBI with an expensive silver salt in tedious 

methodology where silver cyanurate reacts with 

gaseous bromine at 150oC to form the product along 

with silver bromine (Gottardi 1967). Another synthetic 

method for the obtaining of DBI reported by Gottardi, 

in 1968. According to this method, the synthesis of 

DBI was carried out by the reaction of cyanuric acid 
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with a strong base LiOH and molecular bromine in 

water (Scheme 1) (Gottardi 1968).        

 
Scheme 1 

 

A simple one-step method for he preperation 

of dibromoisocyanuric acid developed by De Almeida 

and coworkers, in 2006. This methodology proved to 

be simpler and considerably less expensive than the 

preparation proposed by Gottardi (Scheme 2) (De 

Almeida 2006). 

 

 
Scheme 2 

 

How Used DBI in Organic Reactions? 

 

Firstly, Gottardi reported DBI as a highly 

effective brominating reagent when compare with 

NBS and molecular bromine at the same conditions 

(Scheme 3) (Gottardi 1968).  

 

 
Scheme 3 

DBI is also used selective oxidations of cyclic 

and acyclic 1,2-diols to α-hydroxyketones with the 

existence of calayst dimethyltin(IV)dichloride-

catalyzed  (Me2SnCl2) in water and in good to 

excellent yields. Also boronic acid used as a catalyst 

for selective oxidations of cyclic and acyclic 1,2-diols 

to α-hydroxyketones via their boronate esters and DBI 

as a terminal chemical oxidants (Scheme 4) (William 

et al. 2014).  

 

 
Scheme 4 

 

In the presence of DBI, an effective and 

interesting transformation about selective synthesis of 

tribromomethyl ketone and tribromovinyl derivatives 

from decarboxylative tribromination have been 

displayed by Lee and his coworkers. Besides  DBI, in 

the presence of  AgOAc (10 mol%), tribromomethyl 

ketone derivatives were successfully obtained in good 

yields. When the reaction was conducted in the 

presence of TEMPO, tribromovinyl derivatives were 

exclusively formed in good yields (Scheme 5) 

(Jayaraman et al. 2018). 

 
Scheme 5 

 

Sheppard group used DBI in the 

dibromohydration of alkynols into dibromides in the 

optimum conditions than involved using 1.1 equiv. of 

DBI in a biphasic solvent system (water:acetonitrile) 

(Gibson et al. 2018). The required dibromohydration 

of propargylic alcohols was achieved efficiently using 

DBI (Virgil, 2001) under closely related conditions to 

their previously described di-chlorohydration reaction 

(D’Oyley et al. 2014). These useful building blocks 

were shown to be important to access structurally 

diverse halogenated molecules. Furthermore, 

dibromohydration of extended alkynols allowed access 

to dihalogenated tetrahydrofurans (Gibson et al. 2018). 

This method displayed the dibromohydration of 

alkynols to give dibromoketones (Scheme 6) that is 

applicable to a wide range of substrates, along with the 
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extension of previous paper that reported 

dichlorohydration reaction to new substrates (D’Oyley 

et al. 2014). 

 
Scheme 6 

 

DBI was interestingly used to conversion of 

aldehydes into esters and thioesters  via an acid 

bromide intermediate species under mild conditions 

and being metal free (Kwon et al. 2018). These 

interesting organic transformations were performed in 

dichloromethane at room temperature afforded the acid 

bromides, and  in the subsequent conversion,  esters 

and thioesters was achieved through reaction of acid 

bromide and alcohols or thiols in the presence of 

DIPEA/DMAP (Scheme 7) (Kwon et al. 2018).  

 

 
Scheme 7 

 

The reaction of internal alkynes and DBI with 

the presence of water led to form α,α-dibromoketones, 

1,2-diketones and 1,2-dibromoalkenes (Cho et al. 

2019). DBI acts as both oxidant and bromide source 

and reacts with arylalkynes in the presence of water. 

The obtained products are highly dependent on the 

substituent on the aryl ring of the alkyne (Cho et al. 

2019). 

 

 
 

Scheme 8 

 

In 1979 Cheung displayed to form acyl 

bromides from the oxidation of aldehydes by N-

bromosuccinimide. After that, discovery in 2018, DBI 

was found also suitable for performing that 

transformations a facile synthesis of amides from 

aldehydes via acyl bromide intermediates (Kang et al. 

2018). The reaction investigated on both aliphatic and 

aromatic aldehydes, as well as investigating primary 

amines, secondary amines and anilines (Scheme 9) 

(Kang et al. 2018). 

 

 
Scheme 9 

 

The silver catalysed Hunsdiecker 

bromination on a broad range of carboxylic acids 

yielding alkyl and benzyl bromides,  described by Li, 

in 2017. DBI was discovered as the best brominating 

source when compare with NBS and 1,3-dibromo-5,5-

dimethylhydantoin (DBH) When NBS was utilized, no 

reaction occurred, and only trace amounts of product 

formed when employing DBH. A silver-catalyzed 

radical process (2.5 mol% of Ag(Phen)2OTf) was 

discovered by Li and coworkers, was optimum even 

using mild conditions (Scheme10) (Tan et al. 2017).  

 

 
Scheme 10 

 

Luk’yanov’s research group carried out the 

transformation of heterocyclic amines into azo 

compounds in the presence of DBI. The reaction of 

pseudonitroles and their derivatives with 

diaminofurazan in the presence of DBI resulted in 

symmetrical 3,4-bis-(nitroalkyl-ONN-azoxy) 

furazans or their derivatives (Scheme 11) (Semenov et 

al. 1991; Luk’yanov et al. 2012; .2015; 2015; 

Parakhin et al. 2016).  
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Scheme 11 

 

2. Conclusion 

 

The synthesis of dibromoisocyanuric acid and 

its remarkable applications in chemical reactions have 

been reported in this review. DBI is used effectively 

transformation of cyclic and acyclic 1,2-diols to α-

hydroxyketones, and also used interesting 

transformation about selective synthesis of 

tribromomethyl ketone and tribromovinyl derivatives 

from decarboxylative tribromination. The conversion 

of aldehydes into esters and thioesters  via an acid 

bromide are carried out interestingly even mild 

conditions with the presence of DBI. 

Dibromohydration of alkynols to dihalogenated 

tetrahydrofurans and dibromoketones is performed 

with DBI. Furthermore, transformation of internal 

alkynes to α,α-dibromoketones, 1,2-diketones and 1,2-

dibromoalkenes, synthesis of amides from aldehydes 

via acyl bromide intermediates,  synthesis of alkyl and 

benzyl bromide from carboxylic acids and  

transformation of heterocyclic amines into azo 

compounds can be effectively accomplished with the 

presence of DBI. 
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