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Abstract:  

A new method for Friedel-Crafts alkylation is developed using zinc halides in excellent yield. 

This is an effective method for a large scale preparation of DMT-Cl from anisole and 

benzotrichloride. Zinc-catalyzed reactions are environmentally safe in comparison with 

aluminium trichloride-induced processes.  
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Introduction:  

In organic and medicinal chemistry, 4,4'-Dimethoxytrityl chloride (DMT-Cl) is an essential 

reagent, especially for the synthesis of oligonucleotides. In oligonucleotide synthesis, DMT-

Cl is frequently used for the protection of hydroxyl group. In order to ensure selective 

reactivity during stepwise DNA and RNA synthesis, this transient protection is essential. It is 

extremely significant in pharmaceutical and biomedical applications due to its distinct 

protective and removable characteristics.1 An environmentally safe and scalable process is 

always a great surge of interest to synthetic chemist across the world.2 The synthesis of 4,4'-

dimethoxytrityl chloride involves the Friedel-Crafts alkylation of anisole with 

benzotrichloride in the presence of a Lewis acid catalyst such as aluminium chloride (AlCl3). 

This method allows for the regioselective introduction of the trityl group onto the aromatic 

ring, driven by the electron-donating effect of the methoxy group, which activate the para and 

ortho positions. The Friedel-Crafts reaction proceeds via carbocation electrophilic 

substitution, forming the desired DMT-Cl product with high selectivity. 3, 4, 5 

We have investigated an efficient and environmentally safe reaction condition for synthesis 

of 4,4'-dimethoxytrityl chloride using zinc-mediated Lewis acid and the results are given 

below. 
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Results and Discussion:  
Traditionally, the synthesis of DMT-Cl follows a Friedel-Crafts alkylation mechanism where 

benzotrichloride reacts with anisole in the presence of a strong Lewis acid catalyst, such as 

aluminium chloride. While AlCl3 effectively facilitates electrophilic aromatic substitution, it 

poses significant environmental and safety concerns, including corrosiveness, waste 

generation, and stringent handling requirements. 6,7, 8 

  

Anisole was reacted with benzotrichloride in the presence of a Lewis acid using a chlorinated 

solvent as the reaction medium. The reaction was carried out at a temperature range of 0°C to 

30°C for 6–8 h, resulting in the formation of desired product.9, 10The molar ratio of anisole to 

benzotrichloride in step-1 was in the range of 2.0 to 1.0. The molar ratio of the Lewis acid to 

benzotrichloride in step-1 was maintained within the range of 1.0 to 1.1. 

 

As part of the ongoing efforts to develop greener and more sustainable synthetic 

methodologies, alternative catalysts with comparable or superior efficiency are highly 

desirable. Zinc halides (ZnBr2, ZnCl2, and ZnI2) have emerged as promising substitutes due 

to their lower toxicity, water solubility, and reduced environmental impact. Unlike AlCl3, 

which requires extensive neutralization and generates large amounts of waste, ZnBr2 and ZnI2 

offer a more environmentally benign and easily removable catalytic system. Using zinc 

halides (ZnBr2, ZnCl2 and ZnI2) as Lewis acid catalysts, 4,4'-dimethoxytrityl chloride (DMT-

Cl) was effectively synthesized from anisole and benzotrichloride as an alternative to 

conventional aluminium chloride (AlCl3)-catalyzed techniques. Compared to AlCl3, the use 

of zinc halides offered a number of benefits, such as reduced corrosiveness, enhanced 

environmental compatibility, and ease of handling. Additionally, a reduced output of acidic 

byproducts simplified the reaction workup, facilitating more effective product isolation and 

purification. Overall, this enhanced synthetic strategy utilizing zinc halides provides a more 

viable and sustainable way to produce DMT-Cl, which enables it for extensive industrial uses 

in organic synthesis11, medicinal chemistry, and oligonucleotide synthesis. Future research 

may explore green solvents, solvent-free techniques, or alternative catalysts to further 

enhance the efficiency and sustainability of the process. 
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Conclusions:   

It has been demonstrated that the Friedel-Crafts alkylation for the synthesis of 4,4'-

dimethoxytrityl chloride (DMT-Cl) using Lewis acid, zinc halides as an alternative to 

conventional aluminium chloride-catalyzed reaction. Compared to aluminium chloride the 

use of zinc halides offered a number of benefits, such as reduced corrosiveness, enhanced 

environmental compatibility, and ease of handling on manufacturing process.  
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