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preparation of MVG is disclosed. It comprises contacting one or more sugars with a metallo-

silicate material in the presence of a solvent. When methanol is used as solvent, the product ob-

tained is the methyl 2-hydroxybut-3-enoate (MVG). 

 

Methane thiol (also known as methyl mercaptan) is a useful chemical. However, it is classified 5 

as extremely flammable, very toxic and dangerous to the environment. Therefore handling of 

methane thiol requires a high degree of precautions. 

 

The methyl ester of the methionine hydroxy analog is at present not used directly as feed addi-

tive for animals. It is desirable to remove the methyl ester group, in order for the end product to 10 

be suitable for industrial application within the field of animal nutrition. It is also desirable to re-

duce the need for handling toxic and hazardous chemicals. There is thus a need for low cost, 

environmentally friendly and industrially applicable processes for removing the ester group.  
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SUMMARY 

 

One obvious way of transforming a methyl ester into the corresponding carboxylic acid would be 

by direct hydrolysis under either acidic or alkaline aqueous conditions, usually by application of 

heat. Commonly used reagents for such transformation include sodium hydroxide for an alkaline 20 

hydrolysis or sulfuric acid for an acidic hydrolysis respectively, but a wide array of acids and ba-

ses may be employed. The reagents are cheap and the reactions are reliable in the cases 

where the methyl ester substrates are not sensitive towards acid/base, water and/or heat.  Oth-

er methods of de-esterification are also known, such as the use of alkyl or benzyl thiolates, the 

use of iodotrimethylsilanes and the use of anhydrous trifluoracetic acid, among many others. 25 

 

The inventors surprisingly found that demethylation of the methyl esters Me-MET and Me-MHA 

with a hydrogen sulfide anion resulted in high yields of the corresponding carboxylates along 

with equimolar amounts of methane thiol, making this procedure an excellent candidate for pro-

ducing methionine products suitable as animal feed additives, while at the same time producing 30 

the chemical methane thiol as a useful co-product.   

 

According to an aspect of the present disclosure, a process is provided for producing a demeth-

ylation product of the formula (II): 

-OCO-CHR-CH2-CH2-S-CH3  (II)35 
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wherein R is –OH or –NH2, 

comprising a demethylation step of reacting a methyl ester of the formula (I): 

CH3-OCO-CHR-CH2-CH2-S-CH3  (I), 

wherein R has the same meaning as above, 

with a hydrogen sulfide anion to obtain methane thiol and the demethylation product of the for-5 

mula (II).  

 

The present process shows very good performance. The yields of the carboxylates are very 

high and in addition MeSH is formed. Forming MeSH as a co-product has several advantages. 

MeSH is volatile and accordingly it may easily be separated from the reaction mixture to obtain 10 

a high purity methionine product. In addition, MeSH is a valuable chemical and may be used or 

sold. According to an example of the present disclosure the MeSH is recovered. According to 

another example of the present disclosure the MeSH recovered and is used in a hydrothiolation 

step. 

 15 

One use of MeSH is for transforming MVG, or the amino analog of MVG (MVG-AA), to the Me-

thyl ester of Methionine Hydroxy Analog (Me-MHA) or the methyl ester of methionine (Me-MET) 

by reacting it with MeSH. MeSH is a preferred source of sulphur for this transformation. Howev-

er, it is also a problematic raw material, since it is very volatile and hazardous. The Methyl ester 

of Methionine Hydroxy Analog (Me-MHA) and the methyl ester of methionine (Me-MET) may 20 

subsequently be deesterified. 

 

According to an aspect of the present disclosure, a process is provided for producing a demeth-

ylation product of the formula (II): 

-OCO-CHR-CH2-CH2-S-CH3  (II) 25 

wherein R is –OH or –NH2, 

comprising:  

a1) a hydrothiolation step of reacting a compound of the formula (III): 

CH3-OCO-CHR-CH=CH2  (III), 

Wherein R has the same meaning as above, 30 

With methane thiol to obtain a methyl ester of the formula (I): 

CH3-OCO-CHR-CH2-CH2-S-CH3 (I), 

wherein R has the same meaning as above, and 

b)    a demethylation step of reacting the methyl ester of the formula (I)  

with a hydrogen sulfide anion to obtain methane thiol and the demethylation 35 
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product of the formula (II). 

 

In addition to the previous advantages, this process has the further advantage, that the MeSH 

obtained in the demethylation step may be used in the hydrothiolation step (a1). Since the stoi-

chiometric relationship between each of the reactants MVG/MVG-AA and methane thiol as well 5 

as the product Me-MHA/Me-MET in step a1) of the process above is 1:1:1, and accordingly the 

stoichiometric relationship between the reactants hydrogen sulfide anion and Me-MHA/Me-MET 

as well as the products MHA/MET and methane thiol in step b) of the process above is also 

1:1:1:1, the amount of MeSH used in the hydrothiolation step (a1) more or less equals the 

amount of MeSH produced in the demethylation step (b). However, in practice it may be needed 10 

to supplement with additional MeSH. In the hydrothiolation step a suitable catalyst or radical ini-

tiator may be used. If the hydrothiolation step and the demethylation step are conducted within 

battery limits, transporting of this hazardous chemical may be dispensed with. In this case the 

MeSH uncovered may be circulated directly to the hydrothiolation step. 
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MeSH may also be used in a metallo-silicate catalyzed process of converting sugars (including 

glycolaldehyde) into the Methyl ester of Methionine Hydroxy Analog (Me-MHA), which may be 

deesterified. 

 

According to an aspect of the present disclosure, a process is provided for producing a demeth-20 

ylation product of the formula (II): 

-OCO-CHR-CH2-CH2-S-CH3  (II) 

wherein R is –OH  

comprising:  

a2) a metallo-silicate catalyzed step of contacting a sugar with a metallo-silicate 25 

material in the presence of methanol and methane thiol to obtain a methyl ester product 

of the formula (I): 

CH3-OCO-CHR-CH2-CH2-S-CH3 (I), 

wherein R has the same meaning as above, and then 

b) a demethylation step of reacting the methyl ester of the formula (I) with a 30 

hydrogen sulfide anion to obtain methane thiol and the demethyl- 

ation product of the formula (II). 

 

In addition to the previous advantages, this process has the further advantage, that the MeSH 

produced in the demethylation step may be used in the metallo-silicate catalyzed step.  35 
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Generally, the demethylation step is carried out in a demethylation reaction zone. Generally, the 

hydrothiolation step is carried out in a hydrothiolation reaction zone. Generally, the metallo-

silicate catalyzed step is carried out in a metallo-silicate catalyzed reaction zone. Advanta-

geously the MeSH produced in the demethylation reaction zone may be recirculated to the 5 

metallo-silicate catalyzed reaction zone or the hydrothiolation reaction zone. According to an 

example of the present disclosure the methane thiol recovered from the demethylation reaction 

zone is recirculated to the hydrothiolation reaction zone (a1) or the metallo-silicate catalyzed re-

action zone (a2). This is particularly advantageous when both steps are conducted as continu-

ous processes.  10 

 

The demethylation product may be recovered after the demethylation step in the form of the 

carboxylic acid or a carboxylate salt thereof. 

 

The hydrothiolation step and the demethylation step may be combined into a single process 15 

step. 

 

According to an aspect of the present disclosure, a process is provided of producing a demeth-

ylation product of the formula (II): 

-OCO-CHR-CH2-CH2-S-CH3  (II) 20 

wherein R is –OH or –NH2, 

comprising:  

c) an integrated step of reacting a compound of the formula (III): 

CH3-OCO-CHR-CH=CH2  (III), 

Wherein R has the same meaning as above, 25 

in the presence of methane thiol and a hydrogen sulfide anion to obtain the demethyla-

tion product of the formula (II). 

 

In addition to the previous advantages, the integrated step has the further advantage of combin-

ing in one pot both a demethylation step and a hydrothiolation step, producing the demethyla-30 

tion product of the formula (II). Furthermore, in this example of the present disclosure, the me-

thane thiol produced in the demethylation step is consumed in the hydrothiolation step, thereby 

avoiding the need for recovering and transporting (such as recirculating) the methane thiol.     
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In the context of the present disclosure the individual steps on the figure above are referred to 

as:  5 

Step a1 is referred to as the hydrothiolation step. 

Step a2 is referred to as the metallo-silicate catalyzed step.  

Step b is referred to as the demethylation step. 

Step c is referred to as the integrated step 
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DETAILED DESCRIPTION OF THE INVENTION 

 

Definitions 
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In the context of the present invention, the following terms are used: 

Abbr. Also named as Systematic name Structure 

Me-MET 
Methionine Me-

thyl Ester 

2-amino-4-

methylsulfanyl-

butyric acid me-

thyl ester 

 

Me-MHA 

Methionine Hy-

droxy Analog 

Methyl Ester 

2-hydroxy-4-

methylsulfanyl-

butyric acid me-

thyl ester 

 




























