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Process of making organic compounds 

Field 

The present invention is concerned with a process of purifying homoallylic alcohols. 

	

5 	Background of the invention  

Homoallylic alcohols are valuable compounds for synthetic chemists. For example, they 

are useful intermediates in the preparation of flavour and fragrance ingredients. 

The homoallylic alcohol E,E-homofarnesol ((3E,7E)-4,8,12-Trimethyltrideca-3,7,11-trien- 

1-01) (disclosed for example in US2013/0273619A1 or by Kocienski et al (J. Org. Chem. 

	

10 	54(5), 1215-1217, 1989) is particularly useful in the fragrance field as a substrate, 

which can be biocatalytically converted to the valuable fragrance ingredient (-)-Ambrox 

using Squalene Hopene Cyclase. As a substrate in a biocatalytic process, it is imperative 

that it is prepared and isolated with a very high degree of purity. Distillation is the 

purification method of choice. 

	

15 	On industrial scale, the E,E-homofarnesol needs to be prepared and also purified in a 

cost efficient way, and for industrial quantities. 

Applicant found, however, when the reaction mixture of E,E-homofarnesol was purified 

by distillation at elevated temperature, side products were formed in about 5 to 15 % 

by GC in the distillate head fractions, diminishing the yield and/or quality of the desired 

	

20 	E, E-homof arnesol. 

There remains a need to provide a simple and cost efficient process of purifying 

homoallylic alcohols in general, and the homoallylic alcohol E,E-homofarnesol in 

particular. 

Summary of the invention  

	

25 	Surprisingly, applicant found that by the addition of a base to a crude reaction mixture 

containing said homoallylic alcohol in a distillation apparatus it was possible to prevent 

degradation of the homoallylic alcohol, and to purify and recover it in high yield. 
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In a first aspect of the invention, there is provided a method of purification of a 

homoallylic alcohol by distillation in the presence of a base. 

In a second aspect of the invention there is provided a method of preparing (-)- 

Ambrox, said method comprising the step of isolating and purifying the homoallylic 

	

5 	alcohol E,E-homofarnesol from a reaction mixture by distillation in the presence of a 

base, and converting the purified E,E-homofarnesol to (-)-Ambrox in a biocatalytic 

process using Squalene Hopene Cyclase. 

In an embodiment of any aspects of the invention, the homoallylic alcohol is E,E- 

homofarnesol. 

	

10 	In an embodiment of any aspects of the invention, the base has a pKa of at least 7 or 

higher, preferably of least 9. 

In an embodiment of any aspects of the invention the base is an amine. 

In an embodiment of any aspects of the invention the base is a secondary or tertiary 

amine. 

	

15 	In an embodiment of any aspects of the invention the base has a high-boiling point of 

at least 300 °C. 

In an embodiment of any aspects of the invention, the base is selected from the group 

consisting of didecylmethylamine and tridodecylamine. 

Detailed description of the invention  

	

20 	The invention is based on the surprising discovery that the homoallylic alcohol E,E- 

homofarnesol is thermally labile and degrades at temperatures above 130 °C. The 

formation of a side product, not present in the reaction mixture or in the pre-distilled 

homoallylic alcohol, takes place at elevated temperature. The side product is formed in 

significant amounts. 

25 The side product formed during the distillation step was identified to be a 

tetrahydrofuran derivative that results from the cyclisation of homofarnesol 
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OH 

3a 4a 

The wavy bond in formula 3a is depicting the unspecified configuration of the adjacent 

double bond, which is either in E or in Z-configuration, or the compound of formula 3a 

is present as E/Z-mixture. 

5 	It was found that during purification of E,E-homofarnesol by distillation, the formation 

of tetrahydrofuran derivative 4a can be entirely suppressed by distilling the reaction 

mixture in the presence of a base. 

The purified E,E-homofarnesol can be further converted to (-)-Ambrox in a biocatalytic 

process using Squalene Hopene Cyclase, as described in W02016170106 and 

10 	W02016170099, which are hereby incorporated by reference. 

To prevent or at least significantly reduce the formation of the undesired side product 

during the distillation of the homoallylic alcohol, the base should be present in 0.1-6% 

by weight of the reaction mixture, preferably in 1-5% by weight of the reaction 

mixture, more preferably in 3% by weight of the reaction mixture. 

15 	In one aspect of the invention, the base has a pkA  value of at least 7 or higher, 

preferably of least 9. 

In an embodiment of the invention, the base is provided in liquid form. 

On an industrial scale, the addition of a base in liquid form is preferred, because it 

allows for an easier handling and is therefore more suitable. However, alternatively, a 

20 	base in solid form can also be used. 

In one aspect of the invention, the base is an amine. The variety of available amines is 

large and requires no further elaboration here. Furthermore, other bases might be used 

in the context of the invention. 

In a further aspect of the invention, the base has a boiling point of at least 300 °C, 

25 	preferably a boiling point of at least 350 °C. 
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Advantageously, the base has a boiling point which prevents co-distillation with the 

homoalyllic alcohol. The base with a sufficiently high boiling point remains in the 

residue of the reaction mixture in the still pot. Therefore, it has not to be separated 

from the desired product after distillation, for example by additional washing steps that 

	

5 	would add to the overall costs of the process. 

In case of E,E-homofarnesol that is further converted in a biocatalytical process, the 

absence of the base in the purified homoallylic alcohol is of particular importance, to 

allow for an efficient transformation to (-)-Ambrox using Squalene Hopene Cyclase. 

However, bases with lower boiling points can also be useful to prevent formation of the 

	

10 	undesired new product. In case the base will be present in the homoallylic alcohol after 

distillation, a washing procedure can be applied. Such a washing step can be carried 

out with diluted aqueous acid. 

In one aspect of the invention, the base is an amine selected from the group consisting 

of didecylmethylamine and tridodecylamine. These two bases can prevent formation of 

	

15 	undesired new product, they have relatively high boiling points so that they remain in 

the still pot and they are attractive from economic point of view, as their prices are 

relatively low. 

The invention is now further described with reference to the following non-limiting 

examples. These examples are for the purpose of illustration only and it is understood 

	

20 	that variations and modifications can be made by one skilled in the art. 

Examples 

25 

Example 1: Distillation of crude homofarnesol 3a before and after addition of 3% 

triethanolamine 
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Fraction 

No. 

GC Analysis [%] P [mbar] T[°C] 

(Z+ E)-3a 4a vapour still pot 

1 0.0 0.0 0.7 91 130 

2 3.3 0.0 0.7 92 133 

3 45.7 9.1 0.6 94 139 

4 83.7 12.2 0.6 111 149 

5 91.5 8.3 0.6 113 153 

6 90.8 8.4 0.6 113 155 

7 90.2 8.5 0.6 113 155 

8 89.2 9.1 0.6 113 155 

9 83.8 12.8 0.6 113 155 

Distillation stop, addition of 3%w triethanolamine 

10 80.6 15.4 0.6 112 157 

11 94.1 2.1 0.6 113 157 

12 96.9 0.4 0.6 113 157 

13 97.3 0.0 0.6 113 158 

14 97.0 0.0 0.6 113 164 

15 96.9 0.0 0.6 114 168 

16 95.8 0.0 0.6 117 178 

17 94.7 0.0 0.6 60 190 

When distillation of crude reaction mixture of homofarnesol 3a is performed without 

addition of a base, new product 4a is formed in ca. 10% by weight (entries 1-9). By 

addition of triethanolamine the formation of 4a is suppressed, and 3a can be obtained 

5 	in higher yield. 
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Example 2: Distillation of crude homofarnesol 3a containing 3%w tridodecylamine 

Fraction 

No. 

GC Analysis [%] P [mbar] T[°C] 

(Z+ E)-3a 4a vapour still pot 

1 2.4 0.4 2 86 150 

2 10.8 0.8 2 111 168 

3 44.1 1.1 2 126 170 

4 84.4 0.5 2 129 170 

5 91.4 0.1 2 129 170 

6 95.9 0.0 2 130 171 

7 96.2 0.0 2 130 171 

8 97.6 0.0 2 130 171 

9 97.5 0.0 2 130 171 

10 97.8 0.0 2 130 171 

11 97.0 0.0 2 130 185 

12 95.9 0.0 2 60 190 

The addition of 3%w tridodecylamine to the crude reaction mixture of homofarnesol 

5 	prevents the formation of new product 4a during distillation at elevated temperature. 

Example 3: Stability of reaction mixture: 

The crude reaction mixture 3a (purity of 88.3%, E/Z ratio of 79:21, containing 0.3% 

4a was heated at 180 °C for 8 hours, and analysed by GC: 

addition of base bp of MW of pKa of 3a [%] E/Z ratio 4a [%] 

(3% by weight) base base base 3a 

[°C] [g/mol] 
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68.8 74.0/26.0 13.6 

Triethanolamine 335 149 7.74 88.5 78.9/21.1 0.4 

Didecylmethylamine 365 312 9.83 86.7 79.2/20.8 0.4 

Tridodecylamine 504 522 10.82 85.6 80.2/19.8 0.5 

Polyvinylpyrrolidone --- 81.4 78.7/21.3 3.2 

Didodecylamine 426 354 10.85 77.2 78.4/21.6 3.6 

Polyethyleneimine 73.5 79.6/20.4 0.0 

Potassium 
carbonate 

10.25 85.6 78.9/21.1 0.0 

Different bases have been tested for their suitability to prevent formation of new 

product 4a during distillation of crude homofarnesol 3a. Furthermore, a suitable base 

should be able to maintain or improve the E/Z-ratio of the homoallylic alcohol, it should 

5 	have a boiling point high enough to circumvent co-distillation with the homoallylic 

alcohol, it is preferably a liquid, allowing easy handling on a production scale and it 

should have an attractive price. 

The best candidates fulfilling the listed criteria are didecylmethylamine and 

tridodecylamine. 
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Claims 

1. A process of purification of a homoallylic alcohol by distillation, wherein the distillation 

is carried out in the presence of a base, and wherein the homoallylic alcohol is E,E- 

homofarnesol. 

2. The process according to claim 1, wherein the base has a pkA  value of at least 7 or 

higher, preferably of least 9. 

3. The process according to any previous claim, wherein the base is provided in liquid 

form. 

4. The process according to any previous claim, wherein the base is an amine. 

5. The process according to claim 4, wherein the base is an amine with a boiling point of 

at least 300 °C, preferably a boiling point of at least 350 °C. 

6. The process according to claim 4 or claim 5, wherein the base is an amine with a 

molecular weight of at least 150 g/mol, preferably at least 300 g/mol, more preferably 

at least 500 g/mol. 

7. The process according to claim 4, wherein the base is an amine selected from the 

group consisting of didecylmethylamine and tridodecylamine. 

8. A method of preparing (-)-Ambrox, said method comprising the step of purification of 

E,E-homofarnesol by distillation according to any of the preceeding claims, and 

converting the purified E,E-homofarnesol to (-)-Ambrox in a biocatalytic process using 

Squalene Hopene Cyclase. 


