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 Ferrosene is more susceptible to electrophilic substitution reactions than 

benzene. For example, the acidification reaction of ferrocene occurs in the 

presence of phosphoric acid under the action of acetic anhydride. 
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Synthesis of monoacetylferrosene 

The acetyl group reduces the activity of ferrocene. The addition of a 

substituent to a molecule, such as an acetylation reaction, occurs under more 

severe conditions in the presence of Lewis acids: 
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In the synthesis of diacetylferrocene mainly heteroannular diacetyl 

compound - 1,1`-diacetylferrocene and to a lesser extent its homoannular isomer - 

1,2-diacetylferrocene are formed [1]:  
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a-1,1`-diacetylferrorosene;     b-1,2-diacetylferrosene 

 

It has been shown that ferrocene can be acylated with acyl chlorides in the 

presence of hexacarbon molybdenum: 
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Acetylferrocenes are used to obtain other derivatives of ferrocene. It has 

been shown that diacylferrocenes are formed when ferrocene is acylated with 

halogen anhydrides or anhydrides in the presence of large amounts of aluminum 

chloride. The reaction produces mainly heteroannular diacetylferrocenes and very 

few homoannular diacetylferrocenes. 
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Hetroanular diacetylferrosene synthesis 

The two cyclopentadienyl rings in Ferrosen can be linked by an acylation 

reaction [2]. 

The reaction produces a specific bridging compound of ferrocene. 

The formation of mono- and polyalkylferrocenes as a result of alkylation of 

ferrocene by Fridel-Crafts has been reported in the literature [3]. Under such 
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conditions, the yield of the alkylation reaction is of more medicinal value. This is 

because oxidation, isomerization reactions, and partial decomposition of the 

Ferrosen nucleus occur during the process. 

The unusual chemical structure of the ferrocene nucleus and the possibility 

that such compounds can be used in a variety of fields, including the production of 

biologically active compounds, determine the relevance of the study of ferrocene 

derivatives over the last decade. Ferrosenyl (alkyl) derivatives have been found to 

have high anti-tumor activity and low toxicity [4]. 

The arylation reactions of ferrocene are also relatively well studied, and the 

methods of synthesis of arylferrocene are as follows [5]: 

1. Radical arylation reactions; 

2. Ferrosenyl halides are converted to arylboric acids or Fc – EXn (E = B, 

Zn, Hg 

and b., X = Cl, Br, I.) cross-coupling reactions of compounds of the type 

with aryl halides; 

3. Reaction of alkali metals with arylcyclopentadienides with salts and 

complexes of Fe (II) or Fe (III). 

Ferrocene derivatives with aromatic compounds are obtained mainly by 

diazotization. 

It is known that the diazotizing reaction was discovered by P. Gris in 1858 

and is widely used in organic synthesis. Based on this reaction, the production of 

paints on an industrial scale was launched. The diazotization reaction is also 

widely used to obtain various compounds of aromatic amines, ie to introduce an 

aromatic compound residue into a molecule of organic matter [6]. 

Ferrocene aryl compounds are relatively well studied. Arylation reactions 

are mainly carried out with arendiazonic salts. Depending on the reaction 

conditions, mainly mono- and partially bis-heteroannular diarylferrocenes were 

formed [1]. 
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Among the arylferrosens, ferrosenylbenzoic acid is also important. The 

interaction of diazonium salts and ferrocene made from aminobenzoic acids results 

in the formation of ferrosenylbenzoic acid: 

Fe + Fe
H2N

COOH

NaNO2; HCl

N2, NaCl,  H2O- 2

COOH

 

Ferrosenylphenols were also synthesized by this method. Some derivatives 

of ferrosenylbenzoic acids and ferrosenylphenols are biologically active 

compounds. For example, the sodium salt of p-ferrocenyl-phenol has been shown 

to be used in the treatment of anemia, while the sodium salt of o-

carboxybenzoilferrosene has been introduced into the treatment of anemia under 

the name Ferrocerone [6,7]. 

Derivatives of ferrocene with some heterocyclic compounds have also been 

reported in the literature. For example, ferrosenyl-pyrimidines are derived from 

ferrosenyl ketones by annealing (a type of cyclization reaction in which an 

additional cycle is attached to an existing cyclic compound) and intramolecular 

cyclization reactions [8]. The electrochemical properties of the newly obtained 

compounds were studied. 
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Ferrosenoylpyrimidines have been shown to react with 

ferrocenylbutandione-1,3.  
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The structure of the obtained compounds was confirmed by PMR and YaMR 

13C spectroscopy methods. These compounds have been described as potentially 

biologically active substances. 

Under the guidance of Professor IR Askarov, the synthesis of a number of 

aromatic compounds of ferrocene and its derivatives was carried out with high 

efficiency [9,10]. 
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