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Process for the preparation of isobornyl (meth)acrylate 

The present invention relates to a process for 

the preparation of isobornyl methacrylate and of 

isobornyl acrylate. 

5 United States of America Patent No. 3, 087, 962 

provides a process for the preparation of isobornyl 

acrylate or methacrylate by reaction of acrylic or 

methacrylic acid with camphene, it being observed that a 

rearrangement then takes place. The process is carried 

10 out in the presence of a strong acid catalyst, such as 

sulphuric acid, or a Lewis acid, such as boron tri­

fluoride. This process cannot be used on an industrial 

scale, due to its low yield and to the corrosion of 

reactors caused by the boron trifluoride. 

15 To overcome this, the Japanese patent application 

published under No. 58 049 337 provides a process for the 

preparation of isobornyl acrylate and methacrylate of the 

same type as that mentioned above but in which the 

reaction is catalysed by a strong sulphonic cationic 

20 resin. Side reactions take place which have their origin 

mainly in the dimerization of camphene to diterpene, 

which.has an effect on the selectivity of the reaction. 

The invention overcomes these disadvantages by 

using a catalyst which gives a selectivity towards 

25 isobornyl acrylate and methacrylate which is better· than 

any known catalyst and which represents the best compro­

mise between yield and selectivity towards ester. 

The subject of the invention is therefore a 

process for the preparation of isobornyl acrylate and 

30 methacrylate of formula 
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in which R is a hydrogen atom or methyl radical, by 

reaction of acrylic or methacrylic acid of formula 

CH2 = C = C - OH 

I 
R 0 

with camphene of formula 

in the presence of a catalytic amount of an acid cata-

5 lyst, characterized in .that it comprises the use, as 

catalyst, of a solid zirconium-based superacid. 

The molar ratio of the acid to camphene can be 

between 4/1 and 1/4 and preferably between 2/1 and 1/2. 

The reaction temperature is between 10 and 60°C 

10 and preferably between 30 and 40°C. 

The reaction time can be between 2 and 10 hours. 

The use of solvents, such as cyclohexane, hexane 

or toluene, is possible. 

It is recommended to use, under air bubbling, 

15 inhibitors such as hydroquinone, the monomethyl ether of 

hydroquinone, phenols substituted by highly sterically 

hindering alkyl groups or phenothiazine, in an a.mount of 

between 150 and 3000 ppm with respect to the acid. 

Use may in particular be made as catalyst, in an 

20 amount of between 2 and 20 % by weight with respect_ to 

the total charge and pref'erably of 5 to 15 % , of the . 

product from the reaction of zirconium hydroxide with 

ammonium sulphate, which may be prepared in the following 

way: 
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I - Preparation of Zr(OH) 4 

88 g of Zr0Cl2 octahydrate are dissolved at room tempera­

ture in 800 ml of water in a 1-litre jacketed reactor 

equipped with: 

5 - a stirrer 

- a temperature probe 

- a pH probe. 

Approximately 50 ml of 25% NH40H are introduced 

slowly, still at room temperature1 so that the pH of the 

10 final solution is between. 8 and 9. 

15 

The white Zr(OH) 4 precipitate obtained is then: 

1) washed with water to remove the chloride ions 

2} dried in an oven at 100.C!C under reduced pressure over­

night. 

Approximately 40 g of dry Zr{OH) 4 are thus 

obtained. 

II - Sulphation/calcination 

Zr (OH) 4 and NH. (S04 ) 2 (15 % by weight/Zr {OH) 4 ) are 

mixed using a mill. 
2 0 The solid obtained is then calcined under dry air 

25 

at 650°C. 

After cooling, a white solid is obtained which is 

denoted by ZrSAlS. 

Exampie 1 

(ISOBORMA) 

Preparation of isobornyl methacrylate 

The ZrSAlS catalyst (20.5 g)1 the methyl ether of 

hydroquinone (0.018 g) and part of the methacrylic acid 

(49. 5 g) are introduced into a 250-ml jacketed glass 

reactor equipped with a temperature probe. The combined 

30 reactor and contents are brought, while bubbling with 

air, to 35°C and the camphene (136 g), dissolved in the 

remaining methacrylic acid {43.8 g), is introduced into 

the mixture over 1.5 h. The mixture is then kept stirring 

for 4.5 hours. At the end of the reaction, a sample of 

35 the crude reaction mixture is analysed by: 

- potentiometry 

- gas phase chromatography 

in order to determine the conversion of the camphene, the 
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isobornyl methacrylate/camphene yield and the isobornyl 

methacrylate/camphene selectivity. 

The results obtained are collated in Table 1. 

Example 2 (comparative) 

5 Example 1 is repeated, apart from replacing the 

10 

catalyst by Amberlyst 15 (AlS), an acid resin containing 

sulpho groups. 

The results obtained are recorded in Table.l: 

Table l Synthesis of ISOBORMA Results 

C{%) Y(%) s (%) 

Camphene conversion of ISOBORMA Selectivity 

towards J:SOBORMA 

Example 1 74.14 73.4 98.9 

Example 2 86 '15 87.2 

In Example 2, the conversion is better but there 

are more by-products. 

It emerges from these tests that the best 

15 yield/selectivity compromise is obtained by using ZrSAlS. 

Example 3 Preparation of isobornyl acrylate (ISOBORA) 

The operating conditions of Example 1 are repea­

ted, apart from replacing methacrylic acid with a~rylic 

acid. The amount of acrylic acid used is 75.5 g, of which 

20 47.5 g are introduced into the reactor from the start. At 

the end of the reaction, a sample of the crude reaction 

mixture is analysed in the same way as during Example l, 

in order to determine the conversion of the camphene, the 

isobornyl acrylate/oamphene yield and the isobornyl 

25 acrylate/camphene selectivity. The results obtained are 

given in Table 2. 

Example 4 

Example 3 is repeated, apart from replacing the 

catalyst by Amberlyst 15 (AlS), an acid resin containing 

30 sulpho groups. 
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The results obtained are reported in Table 2. 

Table 1 Synthesis of ISOBORA Results 

Conversion of the ISOBORA yield ISO BORA 
camphene (\) (%) selectivity (\) 

Bxalllple 3 75.1 73.8 98.2 

Example 4 88.2 84.7 96.2 

5 As regards selectivity, it is obs·erved that 

ZrSAlS is substantially better than AlS. 
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CLAIMS 

1. Process for the preparation of isobornyl {meth)-

acrylate of formula 

0 

c /\ CH2 = C -
I 
R J L---

in which.Risa hydrogen atom or a methyl radical, by 

S reaction of (meth)acrylic acid of formula 

CH2 = C ~ C - OH 

with camphene of formula 

I I 
R 0 

in the presence of a catalytic amount of an acid cata­

lyst, characterized in that it comprises the use, as 

catalyst, of a solid zirconium-based superacid. 

10 2. Process according to Claim 1, characterized in 

that it comprises the use. as catalyst, of the product 

from the reaction of zirconium hydroxide with ammonium 

sulphate. 

3.. Process according to Claim l or 2, characterized 

15 in that the molar ratio of the acid to camphene is 

between 4/1 and 1/4 and preferably between 2/1 and l/2. 

4. Process according to one of the preceding claims, 
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characterized in that it comprises bringing the mixture 
into contact with the catalyst at a temperature of 
between 10 and 60°C and preferably between 30 and 40°C. 


