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Abstract: Since the reaction proceeds very smoothly under these conditions, the main products are obtained in high yields, 

including with a high degree of frequency. Increasing the amount of DB18K6 from 0.001 to 0.004 moll and carrying out the 

reaction at a temperature of 1000°C for 70 minutes in the system: 1, 2 dimethyl cyclohexane, KOH (0.4 moll), dioxin leads to a 

gradual increase in the yield of methyl cyclohexane. The maximum yield is achieved with the use of 0.004 moll DB18K6. 

Secondly, carrying out the reaction at 130°C (against 250°C) excluded the formation of by-products, as well as the products of 

isomerization and tarification. An organic compound of composition C12H24O6, belonging to the class of cyclic ethers (crown 

ethers) and having in a single cycle 6 oxygen atoms arranged in a symmetric manner. It is a white hygroscopic crystal with a 

low melting point. It is widely used as a specific complexing agent for potassium ions K
+
. Used reducing agents in a 

homogeneous medium. Restored ketones in boiling xylene or toluene in the presence of ekvimolar amounts of catalysts, which 

contributed to the increase in solubility. Diglime, dimethoxymethane and dibenzo-18-crown-6 were used as catalysts. The last 

of them leads to better results, however, due to the occurrence of side condensation reactions, the yields of the target products 

are mediocre. Solid or oily substances form stable complexes with salts (alkali and alkali-metal) soluble in organic solvent. The 

most commonly used are 18-cray-6, dibenzo-18-crown-6 and the hydrogenation product of the latter - dicyclohexylene-18-

crown-6. Studying the influence of various factors, it was found that when using potassium hydroxide (0.4 moll) in xylene at a 

temperature of 130°C in the presence of dibenzo-18-crown-6 (DB18K6) (0.0004 moll), the yield of methyl cyclohexane 

reaches 90 98%. 
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1. Introduction 

It is known that today the method of interphase catalysis 

(IPC) is the most convenient for industrial implementation. 

Since the reaction proceeds very smoothly under these 

conditions, the main products are obtained in high yields, 

including with a high degree of frequency. In addition, the 

IPC method is easy to automate and reduces industrial costs 

[1, 2]. And most importantly, the IPC method makes it 

possible to eliminate harmful and poisonous products in 

chemical processes that lead to environmental pollution [3, 

4]. Finally, the IPC method reduces energy costs in the 

chemical industry. Using the IPC method, we have developed 

a new, simple and very effective method for producing 

methylcyclohexin [5]. As a phase transfer catalyst, we used 

crown ether. 

Under traditional conditions, methyl cyclohexane is 

obtained by dehydrohalogenating 1, 2-

dihalomethylcyclohexane in the presence of sodium amide in 

liquid ammonia (NaNH2 / liquid NH3), sodium hydride in 

dimethyl sulfoxide (NaH / DMSO) or sodium amide in 

dimethylformamide (NaNH2 / DMF) 

In addition, the conventional method of producing methyl 

cyclohexane is a method of conducting dehydrohalogenation 

in triethylene glycol or without solvent [6, 7]. However, all 

these methods have disadvantages, of which the following 

are significant: 

The high cost of reagents used (amides of sodium and 

potassium, alkali metal hydrides, triethylene glycol, DMSO, 

DMF); 

Carrying out the reaction at high temperature (up to 

250°C) lead to isomerization and tarring of the main product. 
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In recent years, all these shortcomings are eliminated with 

the help of the IPC method [8, 10]. However, even under IPA 

conditions, the method of producing methyl cyclohexane has 

certain disadvantages. [11-13] In these conditions, 

Quaternary ammonium bases are used: 

The quaternary ammonium salt used as an interphase 

catalyst is triethylbenzylammonium chloride (TEBAC), 

under the conditions of an IPC is ineffective due to its 

instability; 

In the case of using crown ethers, potassium tert-butylate 

is used as a base. And this, in turn, limits the industrial 

outlook because of the high cost of potassium tert-butoxide. 

In order to eliminate the above disadvantages as much as 

possible, we have developed a simple method for producing 

methyl cyclohexane in high yields [9, 14, 15]. 

2. Materials and Methods 

The possibility of producing methyl cyclohexane by 

alkaline dehydrohalogenation of 1, 2-

dihalomethylcyclohexane in a two-phase heterogeneous 

system consisting of the starting halide and solid powdered 

alkali in the presence of crown ether in organic solvents has 

been studied. 

The dehydrohalogenation reaction of 1, 2 - 

dihalogenmethylcyclohexane was carried out in a two-phase 

heterogeneous system consisting of solid alkali powder, IC in 

an organic solvent. 

 

Where X = C1, Br. 

Figure 1. The dehydrohalogenation reaction of 1, 2 – 

dihalogenmethylcyclohexane. 

The following interphase catalysts (IC) were used: crown 

ethers-dibenzo-18-crown-6 (DB18K6), 18-crown-6 (18K6), 

pentamethyl-15-crown-5 (PM15K5), tetramethyl-12-crown 4 

(TM12K4) and their acyclic analogies are diethylene glycol 

dimethyl ethers (diglyme), triethylene glycol (triglyme), 

tetraethylene glycol (tetraglyme), and the widely used 

quaternary ammonium salt - triethyl benzyl ammonium 

chloride (TEBAC). 

We investigated the patterns of dehydrohalogenation of 1, 

2 dimethyl cyclohexane depending on the nature and 

concentration of alkali and IC, as well as solvents. The 

maximum yield of methyl cyclohexane in these conditions is 

observed in the absence of solvents due to better solubility of 

DB18K6 and its complex with KOH in halocarbons and due 

to the achievement in this case of a high concentration of 

reagents and catalyst. 

In systems with a solvent, the highest yield of the target 

product is achieved in diglyme (98%). The yield of methyl 

cyclohexane, depending on the solvent used, is reduced in the 

following order: 

no solvent>diglym>dioxin>ethylene glycol>xylene 

The effect of the nature of crown ethers on the yield of 

methyl cyclohexane was also studied. It has been established 

that the crown ethers used for activity are arranged in a row: 

DB18K6≈18K6>PM15K5>TM12K4 

The maximum yield of methyl cyclohexane is observed 

when using DB18K6 and 18K6 (18-crown-6) due to the 

better complexing ability of these crown ethers with KOH. A 

gradual decrease in the size of the crown ether cavity during 

the transition from 18K6 to PM15K5 (Pentamethyl-15-

crown-5) and further to TM12K4 tatramethyl-12-crown-4 

leads to a decrease in the yield of methyl cyclohexane. 

Without crown ethers, methyl cyclohexane formation is not 

observed. 

3. Results and Discussion 

The output of methyl cyclohexane is also affected by the 

change in the concentration of DB 18K6 and KOH. 

Increasing the amount of DB18K6 from 0.001 to 0.004 moll 

and carrying out the reaction at a temperature of 1000°C for 

70 minutes in the system: 1, 2 dimethyl cyclohexane, KOH 

(0.4 moll), dioxin leads to a gradual increase in the yield of 

methyl cyclohexane. The maximum yield is achieved with 

the use of 0.004 moll DB18K6. 

Similarly, increasing the concentration of KOH from 0.1 to 

0.4 moll increases the yield of the target product. However, 

an increase in the concentration of KOH of more than 0.4 

moll also causes side processes. 

Thus, with the use of crown ethers, we have avoided many 

of the serious drawbacks that exist in traditional methods. 

First, instead of flammable and expensive bases (sodium and 

potassium amides, alkali metal hydrides, potassium tert 

butylate), the usual commercial alkali was used. Instead of 

expensive solvents (diethylene glycol, DMSO, DMF) used 

more economical. 

4. Conclusions 

Crown ethers are used for the concentration, separation, 

purification and regeneration of metals, including rare-earth 

metals; for the separation of nuclides, enantiomers; as drugs, 

antidotes, pesticides; to create ion-selective sensors and 

membranes; as catalysts in reactions involving anions. 

Secondly, carrying out the reaction at 130°C (against 250°C) 

excluded the formation of by-products, as well as the 

products of isomerization and tarification. Studying the 

influence of various factors, it was found that when using 

potassium hydroxide (0.4 moll) in xylene at a temperature of 

130°C in the presence of dibenzo-18-crown-6 (DB18K6) 

(0.0004 moll), the yield of methyl cyclohexane reaches 90 

98%. 
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