PREPARATION METHOD FOR
PERFLUORO-2-METHYL-3-PENTANONE AND
INTERMEDIATES

SPECIFICATION

FIELD OF THE INVENTION
The prevention relates to a preparation method for perfluoro-2-methyl-3-pentanone and intermediates.
BACKGROUND OF THE INVENTION

Perfluoro-2-methyl-3-pentanone is an important compound and can be used as cleaning agent, solvent and
extinguishant. Its Ozone Depletion Potential (ODP) is zero, and its Global Warming Potential (GWP) is one. Itis a
substitute for a new generation of Ozone Depleting Substances (ODS), and can be used as a substitute for Halon

1301 as the extinguishant.

There are mainly two kinds of preparation methods for perfluoro-2-methyl-3-pentanone: (1) a oxidation
rearrangement method for hexafluoropropylene dimer, and (2) an addition method for perfluoro propionyl fluoride

and hexafluoropropylene.

A method for preparing perfluoro-2-methyl-3-pentanone by the addition of perfluoropropionyl fluoride and
hexafluoropropylene can refer to American Patent US6630075 by 3M Company. This patent describes a method
for preparing perfluoro-2-methyl-3-pentanone by addition reaction of perfluoropropionyl fluoride and
hexafluoropropylene in a pressure vessel. As the method requires pressurized operation and perfluoropropionyl

fluoride has strong corrosive, the vessel shall have high material requirements.

Hexafluoropropylene dimer is prepared before perfluoro-2-methyl-3-pentanone is prepared through the oxidation
and rearrangement of hexafluoropropylene dimer. Hexafluoropropylene dimer includes two isomers which are
perfluoro-4-methyl-2-pentene and perfluoro-2-methyl-2-pentene, respectively. Perfluoro-2-methyl-2-pentene may
be  oxidized into  corresponding  epoxide  (Perfluoro-2,3-epoxy-2-methyl  pentane).  Then,
perfluoro-2,3-epoxy-2-methyl pentane is converted into perfluoro-2-methyl-3-pentanone through catalysis and

rearrangement.

There are mainly two preparation methods for perfluoro-2-methyl-2-pentene, that is, it is generated by the



oligomerization of hexafluoropropene or the isomerization of perfluoro-4-methyl-2-pentene as raw material. The
oligomerization method includes a gas-phase oligomerization method and a liquid-phase oligomerization method.
The gas-phase oligomerization method, which is described in Patent US4377717, Patent US4296265 and
Document J. Org. Chem., 30, 3524 (1965), uses hexafluoropropylene as raw material, does not need solvent and
uses as catalysts metal fluoride, activated carbon and metal fluoride which are deposited on activated carbon. This
method has characteristics of high temperature and pressurization, and requires high quality of equipment. Its
products have lower contents of perfluoro-2-methyl-2-pentene and mainly have perfluoro-4-methyl-2-pentene or
hexafluoropropylene trimer. According to the liquid-phase oligomerization method in China Patent US4042638,
China Patent CN93121609 and Document Fluorine Chem., 9, 94 (1977), the products have oligomerization
reaction under the action of polar solvent (N, N'- dimethylformamide, dimethyl sulfoxide, acetonitrile, etc.) and
the catalyst (potassium fluoride, potassium sulfide nitrile, nitrile, potassium, ammonium fluoride, etc.), and are
controlled and generated by changing solvent and catalyst. Crown ethers may be added to improve the solubility
of the catalyst in the system, speeding up the reaction rate.The method is generally used for preparing
hexafluoropropylene dimer. Its main product is perfluoro-4-methyl-2-pentene, of which the content is generally

more than 90%.

Currently, perfluoro-2-methyl-2-pentene is prepared by using perfluoro-4-methyl-2-pentene as raw material and
through isomerization reaction, which has industrial significance. According to the preparation method in Patent
GB1511470, perfluoro-2-methyl-2-pentene is prepared by catalysis of potassium fluoride and 18-crown-6. The
method uses acetonitrile as solvent and improves reaction results by changing the ratio and amount of the catalyst
and reaction temperature. As to the method, the suitable reaction temperature is 40 'C; the amount of catalyst is 5
mol%; the reaction time lasts 3 hours, and the conversion rate is 99.3%.The method shall be carried out in a

Kjeldahl flask. The substance shall be pre-mixed before feeding. Therefore, the reaction time is longer.

Once there is perfluoro-2-methyl-2-pentene or  perfluoro-4-methyl-2-pentene, perfluoro-2,
3-epoxy-2-methyl-pentyl alkyl or perfluoro-2, 3-epoxy-4-methylpentane may be obtained through appropriate

oxidation.

For example, according to the preparation method in Patent SU666176, Document Zhurnal Organicheskoi Khimii.,
22(1), 93 (1986), Document Izvestiya Akademii Nauk SSSR, Seriya Khimicheskaya., 12, 2812 (1979) and
Document Izvestiya Akademii Nauk SSSR, Seriya Khimicheskaya., 11, 2509-12, perfluoro-2-methyl-3-pentanone
is prepared by using perfluoro-2-methyl-2-pentene as raw material. As to the method, sodium hypochlorite, of

which the volume is five times as big as that of reaction substrate, is taken as oxidant; dioxane or acetonitrile and



water are taken as solvent; the reaction time lasts one hour; and Yield are 68%-~ 93%- 94% and 93%, respectively.
As to the method, perfluoro-2,3-epoxy-2-methyl pentane may be obtained with homemade sodium hypochlorite as
the oxidant (the concentration homemade sodium hypochlorite is usually higher than that is commercially
available) and pH which is controlled to be between 9-11. Document Tetrahedron Letters., 44(43), 7961 (2002)
describes an oxidation method for triethylamine oxide.As to the method, triethylamine oxide is taken as oxidant;
N, N'- dimethylformamide is taken as solvent; the reaction time lasts one hour at the temperature of -30°C, and
yield is 98%. The method has the advantages of high oxidation efficiency and short reaction time, but has the
disadvantages of difficult oxide preparation, greater risk, lower reaction temperature, and high cost in mass

production.

Document Zhurnal Organicheskoi Khimii., 22(1), 93 (1986), Document Izvestiya Akademii Nauk SSSR, Seriya
Khimicheskaya., 12, 2812 (1979), Document Izvestiya Akademii Nauk SSSR, Seriya Khimicheskaya., 11,
2509-12(1979) and Document Izvestiya Akademii Nauk SSSR, Seriya Khimicheskaya., 11, 2611-18(1991)
describe a preparation method for fluoride or triethylamine catalysis. As to the method,
perfluoro-2,3-epoxy-2-methyl pentane or perfluoro-2,3-epoxy-4-methylpentane is taken as substrate; sodium
fluoride, potassium fluoride, cesium fluoride, antimony pentafluoride or triethylamine is taken as catalyst; glyme,
diglyme or tetraglyme is taken as solvent; reaction temperature is 20-250°C; reaction time lasts 2-10 hours, and
the highest conversion rate of perfluoro-2-methyl-3-pentanone is up to 94%.In most cases, the method has mild
reaction conditions; however, the reaction temperature is up to 250°C when antimony pentafluoride is taken as
catalyst; there are more by-products, such as perfluoro-4-methyl-2-pentanone or perfluoro -2,

4-dimethyl-1-oxa-cyclopentane, and selectivity is not high.
SUMMARY OF THE INVENTION

The invention provides a preparation method for perfluoro-2, 3-epoxy-2-methyl-pentane and
perfluoro-2-methyl-3-pentanone, with the advantages of mild reaction conditions, fast reaction rate, and high

selectivity.

In order to achieve the above objective of the invention, the invention adopts any one of the following technical

solutions:

According to one aspect, the invention provides a preparation method for perfluoro-2-methyl-3-pentanone.
According to the method of the invention, in the presence of fluoride salts and ether compounds, perfluoro-2,

3-epoxide-2-methyl pentane is converted into perfluoro-2-methyl-3-pentanone by a catalytic rearrangement



reaction at the reaction temperature of 10~70°C;

In any one of the above technical solutions, the fluoride salt may be selected from one of or the combination of
two or more than three of lithium fluoride, sodium fluoride, potassium fluoride, cesium fluoride and aluminum

fluoride;

In any one of the above technical solutions, the ether compound may be selected from one of or the combination

of two or more than three of diethyl ether, sulfolane, 15-crown-5 and 18-crown-6;

In any one of the above technical solutions, the molar ratio of the ether compound and the fluoride salts is 0.5~
5.0:1. (that is to say, the proportion shall be within 0.5:1 to 5.0:1. Note: the numbers at the two ends and any
number between the two ends shall fall within any number scope of the invention, although these numbers
between the two ends are not particularly disclosed separately, they shall be regarded as have described

separately. );

In any one of the above technical solutions, the molar ratio of the fluoride salts and perfluoro-2,3-epoxy-2-methyl

pentane is 0.02~0.5: 1.

The invention provides a preparation method for perfluoro-2-methyl-3-pentanone where catalyst and cocatalyst
are used for facilitating rearrangement reaction, wherein fluoride salt is taken as catalyst, ether compounds are
taken as cocatalysts. fluoride salt is preferably selected from one, two or three of potassium fluoride, cesium
fluoride and aluminum fluoride. The ether compound is preferably selected from one, two or three of sulfolane,
15-crown-5 and 18-crown-6.The amount of catalyst and cocatalyst affects the reaction,the molar ratio of the
fluoride salts and perfluoro-2,3-epoxy-2-methyl pentane is preferably 0.05~0.35: 1, and further preferably 0.07~
0.30:1; the molar ratio of the ether compound and the fluoride salts is preferably 0.75~3.0:1, and further

preferably 1.0~2.5:1.

The reaction temperature in the invention has certain effect on the conversion rate of the rearrangement reaction,
The increase in temperature facilitates the rise in conversion rate but causes the decrease in selectivity. The

suitable reaction temperature is 10 ~ 70°C, preferably 30~60°C and further preferably 35~55C.

Any one of the above technical solutions for preparing perfluoro - 2 - methyl - 3 — pentanone may further include

any one of preparation methods for perfluoro-2,3-epoxy-2-methyl pentane as described below.

According to one aspect, the invention provides a preparation method for perfluoro-2,3-epoxy-2-methyl pentane,

the prepared perfluoro-2,3-epoxy-2-methyl pentane may be used for any one of the above technical solutions for



preparing perfluoro-2-methyl-3-pentanone. As to the technical solution in the invention for preparing
perfluoro-2,3-epoxy-2-methyl pentane, with amino compound as epoxidation catalyst, in the presence of aprotic
solvent, at the reaction temperature of -5~35°C, perfluoro-2-methyl-2-pentene and oxidant (for example, sodium

hypochlorite) are reacted and converted into the perfluoro-2,3-epoxy-2-methyl pentane;

In any one of the above technical solutions, the amino compound may be selected from one of or the combination

of two or more three of trimethylamine, diethylamine, triethylamine, urea and tetramethyl urea;

In any one of the above technical solutions, the oxidant may be selected from hypochlorous acid or hypochlorite

(for example, sodium hypochlorite, calcium hypochlorite, etc.).

In any one of the above technical solutions, the molar ratio of the sodium hypochlorite and

perfluoro-2-methyl-2-pentene is 1~2: 1;

In any one of the above technical solutions, the molar ratio of the epoxidation catalyst and

perfluoro-2-methyl-2-pentene is 0.02~0.30: 1.

The oxidant used in the invention may be calcium hypochlorite solution and sodium hypochlorite solution (for
example, 10% sodium hypochlorite solution) which are commercially available, and certainly may be prepared by
the user according to requirements, too. the molar ratio of the oxidant and perfluoro-2-methyl-2-pentene is

preferably 1.0~1.6: 1, and further preferably 1.1.0~1.4:1.

The epoxidation catalyst used in the invention is preferably selected from one, two or three of trimethylamine,
diethylamine and urea, and further preferably trimethylamine and/or urea. the addition amount of epoxidation
catalyst has effects on the conversion rate of epoxidation reaction, the molar ratio of the epoxidation catalyst and

perfluoro-2-methyl-2-pentene is preferably 0.05~0.20: 1, and further preferably 0.07~0.15:1.

In the invention, the reaction temperature has effects on the conversion rate of epoxidation reaction. The low
temperature facilitates the rise in selectivity, but the rise in the reaction temperature facilitates the increases in the
reaction rate, and causes the oxidant (for example, sodium hypochlorite) to be decomposed too rapid. therefore,
the temperature of general epoxidation reaction is -5~35°C, preferable 5~20°C, and further preferably 10~

15°C.

In the technical solution of the invention, amino compounds and oxidants may react in the reaction solution and
generate epoxidation catalyst, Once epoxidation catalyst generated in situ is generated, it and

perfluoro-2-methyl-2-pentene react and generate epoxy products, which has the advantages of high efficiency and



high stability. Therefore, the reaction may be carried out under more convenient conditions (for example, nearly

room temperature).

In any one of the above technical solutions, the needed perfluoro-2-methyl-2-pentene may be prepared by any one
of the following methods. So, any one of the above technical solutions may otherwise include any one of the

following preparation methods.

According to another aspect, the invention provides a preparation method for perfluoro-2-methyl-2-pentene with
the advantages of simplicity and low requirements for equipment. The technical solution of the invention is to
provide a method for preparing perfluoro-2-methyl-2-pentene through the catalytic isomerization of the
perfluoro-4-methyl-2-pentene, the perfluoro-2-methyl-2-pentene is generated by the isomerization of

perfluoro-4-methyl-2-pentene in aprotic polar solvent under the action of catalyst at the temperature of 40 ~ 80°C,

in any one of the above technical solutions, the catalyst consists of procatalyst and cocatalyst,the procatalyst is
selected from one of or the combination of two or more than three of lithium fluoride, sodium fluoride, potassium

fluoride, cesium fluoride or aluminum fluoride;

in any one of the above technical solutions, the cocatalyst is selected from one of or the combination of two or

more than three of diethyl ether, sulfolane, 15-crowns-5 or 18- crowns -6;
in any one of the above technical solutions, the molar ratio of the procatalyst and the cocatalystis 1~0.1:1;

in any one of the above technical solutions, the molar ratio of the procatalyst and perfluoro-4-methyl-2-pentene is

0.05~0.5: 1;

in any one of the above technical solutions, the molar ratio of the co-catalyst and perfluoro-4-methyl-2-pentene is

0.05~0.5: 1;

in any one of the above technical solutions, the aprotic solvent is selected from one of or the combination of

two or more than three of glyme, diglyme (DG for short) acetonitrile or N, N'- dimethylformamide.

in any one of the above technical solutions, the molar ratio of procatalyst and cocatalyst may be greater than,
less than or equal to 1. However, during the experiment process, the inventor finds that when the molar ratio of
procatalyst and cocatalyst is less than or equal to 1, the conversion rate and the molar ratio of main catalyst and
co-catalyst are proportional. Therefore, in any one of the above technical solutions, the molar ratio of procatalyst

and cocatalyst is 0.8~0.2:1;



in any one of the above technical solutions, the above reaction temperature is preferably 40~70°C.

in any one of the above technical solutions, the above procatalyst is preferably potassium fluoride and / or

cesium fluoride, and cocatalyst is preferably 18-crown-6 ether and / or sulfolane.

In any one of the above technical solutions, the molar ratio of the procatalyst and

perfluoro-4-methyl-2-pentene is preferably 0.1~0.2: 1.

In any one of the above technical solutions, the molar ratio of the cocatalyst and

perfluoro-4-methyl-2-pentene is preferably 0.15~0.35: 1.

In any one of the above technical solutions, the above aprotic solvent is preferably diethylene glycol

dimethyl ether and / or acetonitrile.

Compared with the prior art, the preparation method of the invention has the characteristics of simple

operation, no high temperature and pressure, fast response and good safety.
DETAILED DESCRIPTION OF THE EMBODIMENTS

The invention is further described with combination with the examples, but is not limited to these examples.
The person skilled in the art shall note that the invention covers all of alternative solutions, improvement solutions

and equivalent solutions which may be included within the scope of claims.
Example 1

158 g of perfluoro-2,3-epoxy-2-methyl pentane, 2.1 g of sodium fluoride, 6 g of sulfolane and 100 mL of
diglyme are added into a 500 mL three-neck flask equipped with a reflux condensing tube and a mechanical
stirring device, respectively. The temperature is raised to be 30°C after stir starts. After 3 hours of reaction, the
reaction product of perfluoro-2-methyl-3-pentanone is analyzed by gas chromatography, the conversion rate of

perfluoro-2,3-epoxy-2-methyl pentane is 57.9%.
Example 2

158 g of perfluoro-2,3-epoxy-2-methyl pentane, 2.9 g of potassium fluoride, 6 g of sulfolane and 100 mL of
diglyme are added into a 500 mL three-neck flask equipped with a reflux condensing tube and a mechanical
stirring device, respectively. The temperature is raised to be 30°C after stir starts. After 3 hours of reaction, the
reaction product of perfluoro-2-methyl-3-pentanone is analyzed by gas chromatography, the conversion rate of

perfluoro-2,3-epoxy-2-methyl pentane is 65.6%.



Example 3

158 g of perfluoro-2,3-epoxy-2-methyl pentane, 7.6 g of cesium fluoride, 6 g of sulfolane and 100 mL of
diglyme are added into a 500 mL three-neck flask equipped with a reflux condensing tube and a mechanical
stirring device, respectively. The temperature is raised to be 30°C after stir starts. After 3 hours of reaction, the
reaction product of perfluoro-2-methyl-3-pentanone is analyzed by gas chromatography, the conversion rate of

perfluoro-2,3-epoxy-2-methyl pentane is 70.1%.
Example 4

158 g of perfluoro-2,3-epoxy-2-methyl pentane, 4.2¢ of aluminum fluoride, 6 g of sulfolane and 100 mL of
diglyme are added into a 500 mL three-neck flask equipped with a reflux condensing tube and a mechanical
stirring device, respectively. The temperature is raised to be 30°C after stir starts. After 3 hours of reaction, the
reaction product of perfluoro-2-methyl-3-pentanone is analyzed by gas chromatography, the conversion rate of

perfluoro-2,3-epoxy-2-methyl pentane is 75.0%.
Example 5

158 g of perfluoro-2,3-epoxy-2-methyl pentane; 2.1g of sodium fluoride, 11 g of 15-crown-5 and 100 mL of
diglyme are added into a 500 mL three-neck flask equipped with a reflux condensing tube and a mechanical
stirring device, respectively. The temperature is raised to be 30°C after stir starts. After 3 hours of reaction, the
reaction product of perfluoro-2-methyl-3-pentanone is analyzed by gas chromatography, the conversion rate of

perfluoro-2,3-epoxy-2-methyl pentane is 83.8%.
Example 6

158 g of perfluoro-2,3-epoxy-2-methyl pentane, 4.2g of aluminum fluoride, 11 g of 15-crown-5 and 100 mL
of diglyme are added into a 500 mL three-neck flask equipped with a reflux condensing tube and a mechanical
stirring device, respectively. The temperature is raised to be 30°C after stir starts. After 3 hours of reaction, the
reaction product of perfluoro-2-methyl-3-pentanone is analyzed by gas chromatography, the conversion rate of

perfluoro-2,3-epoxy-2-methyl pentane is 82.1%.
Example 7

158 g of perfluoro-2,3-epoxy-2-methyl pentane, 2.1g of sodium fluoride, 13.2g of 18-crown-6 and 100 mL of
diglyme are added into a 500 mL three-neck flask equipped with a reflux condensing tube and a mechanical

stirring device, respectively. The temperature is raised to be 30°C after stir starts. After 3 hours of reaction, the



reaction product of perfluoro-2-methyl-3-pentanone is analyzed by gas chromatography, the conversion rate of

perfluoro-2,3-epoxy-2-methyl pentane is 89.3%.
Example 8

158 g of perfluoro-2,3-epoxy-2-methyl pentane, 2.9¢ of potassium fluoride, 13.2g of 18-crown-6 and 100 mL
of diglyme are added into a 500 mL three-neck flask equipped with a reflux condensing tube and a mechanical
stirring device, respectively. The temperature is raised to be 30°C after stir starts. After 3 hours of reaction, the
reaction product of perfluoro-2-methyl-3-pentanone is analyzed by gas chromatography, the conversion rate of

perfluoro-2,3-epoxy-2-methyl pentane is 90.5%.
Example 9

158 g of perfluoro-2,3-epoxy-2-methyl pentane, 4.2g of aluminum fluoride, 13.2 g of 18-crown-6 and 100
mL of diglyme are added into a 500 mL three-neck flask equipped with a reflux condensing tube and a mechanical
stirring device, respectively. The temperature is raised to be 30°C after stir starts. After 3 hours of reaction, the
reaction product of perfluoro-2-methyl-3-pentanone is analyzed by gas chromatography, the conversion rate of

perfluoro-2,3-epoxy-2-methyl pentane is 67.3%.

Table 1
Mass of Conversion
Examples Catalysts Additives Mass of Catalysts/G
Additives/G Rate
Sodium
1 i Sulfolane 2.1 6 57.9%
Fluoride
Potassium
2 ) Sulfolane 2.9 6 65.6%
Fluoride
Caesium
3 Sulfolane 7.6 6 70.1%
Fluoride
Aluminium
4 Sulfolane 4.2 6 75.0%
Fluoride
Sodium
5 15-Crown-5 2.1 11 "83.8%
Fluoride
Aluminium
6 15-Crown-5 4.2 11 82.1%
Fluoride




Sodium
7 18-Crown-6 2.1 13.2 89.3%
Fluoride
Potassium
8 18-Crown-6 2.9 13.2 90.5%
Fluoride
Aluminium
9 18-Crown-6 42 13.2 67.3%
Fluoride
Example 10

A reaction device and operation conditions are the same as those of Example 6, but the feeding quantity of
catalysts and additives is changed. 158 g of perfluoro-2,3-epoxy-2-methyl pentane, 2.1g of aluminum fluoride,
5.5g of 15-crown-5 and 100 mL of diglyme are added into a 500 mL three-neck flask equipped with a reflux
condensing tube and a mechanical stirring device, respectively. The temperature is raised to be 30°C after stir
starts. After 3 hours of reaction, the reaction product of perfluoro-2-methyl-3-pentanone is analyzed by gas

chromatography, the conversion rate of perfluoro-2,3-epoxy-2-methyl pentane is 60.8%.
Example 11

A reaction device and operation conditions are the same as those of Example 6, but the feeding quantity of
catalysts and additives is changed. 158 g of perfluoro-2,3-epoxy-2-methyl pentane, 6.3g of aluminum fluoride,
16.5g of 15-crown-5 and 100 mL of diglyme are added into a 500 mL three-neck flask equipped with a reflux
condensing tube and a mechanical stirring device, respectively. The temperature is raised to be 30°C after stir
starts. After 3 hours of reaction, the reaction product of perfluoro-2-methyl-3-pentanone is analyzed by gas

chromatography, the conversion rate of perfluoro-2,3-epoxy-2-methyl pentane is 95.7%.
Example 12

A reaction device and operation conditions are the same as those of Example 6, but the feeding quantity of
catalysts and additives is changed. 158 g of perfluoro-2,3-epoxy-2-methyl pentane, 12.6g of aluminum fluoride,
33.0g of 15-crown-5 and 100 mL of diglyme are added into a 500 mL three-neck flask equipped with a reflux
condensing tube and a mechanical stirring device, respectively. The temperature is raised to be 30°C after stir
starts. After 3 hours of reaction, the reaction product of perfluoro-2-methyl-3-pentanone is analyzed by gas

chromatography, the conversion rate of perfluoro-2,3-epoxy-2-methyl pentane is 95.9%.
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Example 13

A reaction device and operation conditions are the same as those of Example 6, but the feeding quantity of
catalysts and additives is changed. 158 g of perfluoro-2,3-epoxy-2-methyl pentane, 6.3g of aluminum fluoride,
33.0g of 15-crown-5 and 100 mL of diglyme are added into a 500 mL three-neck flask equipped with a reflux
condensing tube and a mechanical stirring device, respectively. The temperature is raised to be 30°C after stir
starts. After 3 hours of reaction, the reaction product of perfluoro-2-methyl-3-pentanone is analyzed by gas

chromatography, the conversion rate of perfluoro-2,3-epoxy-2-methyl pentane is 95.1%.
Example 14

A reaction device and operation conditions are the same as those of Example 6, but the feeding quantity of
catalysts and additives is changed. 158 g of perfluoro-2,3-epoxy-2-methyl pentane, 6.3g of aluminum fluoride,
49.5g of 15-crown-5 and 100 mL of diglyme are added into a 500 mL three-neck flask equipped with a reflux
condensing tube and a mechanical stirring device, respectively. The temperature is raised to be 30°C after stir
starts. After 3 hours of reaction, the reaction product of perfluoro-2-methyl-3-pentanone is analyzed by gas

chromatography, the conversion rate of perfluoro-2,3-epoxy-2-methyl pentane is 87.9%.

Table 2
Examples Mass of Additives/g | Mass of Additives/g Conversion Rate
10 2.1 5.5 60.8%
11 6.3 16.5 95.7%
12 12.6 33.0 95.9%
13 6.3 33.0 95.1%
14 6.3 49.5 87.9%
Example 15

A reaction device and operation conditions are the same as those of Example 8, but the feeding quantity of
catalysts and additives is changed. 158 g of perfluoro-2,3-epoxy-2-methyl pentane, 1.5g of potassium fluoride,
13.2g of 18-crown-6 and 100 mL of diglyme are added into a 500 mL three-neck flask equipped with a reflux
condensing tube and a mechanical stirring device, respectively. The temperature is raised to be 30°C after stir
starts. After 3 hours of reaction, the reaction product of perfluoro-2-methyl-3-pentanone is analyzed by gas

chromatography, the conversion rate of perfluoro-2,3-epoxy-2-methyl pentane is 79.5%.
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Example 16

A reaction device and operation conditions are the same as those of Example 8, but the feeding quantity of
catalysts and additives is changed. 158 g of perfluoro-2,3-epoxy-2-methyl pentane, 2.9g of potassium fluoride,
6.6g of 18-crown-6 and 100 mL of diglyme are added into a 500 mL three-neck flask equipped with a reflux
condensing tube and a mechanical stirring device, respectively. The temperature is raised to be 30°C after stir
starts. After 3 hours of reaction, the reaction product of perfluoro-2-methyl-3-pentanone is analyzed by gas

chromatography, the conversion rate of perfluoro-2,3-epoxy-2-methyl pentane is 87.4%.
Example 17

A reaction device and operation conditions are the same as those of Example 8, but the feeding quantity of
catalysts and additives is changed. 158 g of perfluoro-2,3-epoxy-2-methyl pentane, 4.5g of potassium fluoride,
19.8g of 18-crown-6 and 100 mL of diglyme are added into a 500 mL three-neck flask equipped with a reflux
condensing tube and a mechanical stirring device, respectively. The temperature is raised to be 30°C after stir
starts. After 3 hours of reaction, the reaction product of perfluoro-2-methyl-3-pentanone is analyzed by gas

chromatography, the conversion rate of perfluoro-2,3-epoxy-2-methyl pentane is 99.9%.

Table 3
Examples Mass of Additives/g | Mass of Additives/g Conversion Rate
15 1.5 132 79.5%
16 2.9 6.6 87.4%
17 4.5 19.8 99.9%
Example 18

A reaction device and operation conditions are the same as those of Example 13, The reaction temperature is
changed to be 50°C, after 3 hours of reaction, the conversion rate of perfluoro-2,3-epoxy-2-methyl pentane is

98.3%.

Example 19

A reaction device and operation conditions are the same as those of Example 17, the reaction temperature is
changed to be 50°C, after 1 hours of reaction, the conversion rate of perfluoro-2,3-epoxy-2-methyl pentane is

99.2%.
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Example 20

900 mL of the aqueous solution of sodium hypochlorite commercially available with 10% of effective
chlorine content, 100 mL of acetonitrile and 5.4 mL (4.9 g) of a 30% aqueous solution of trimethylamine are
added into a 1500 mL three-neck flask equipped with a reflux condensing tube and a mechanical stirring device,
respectively.  Stir starts, the temperature is lowered to be 0°C, 150g of perfluoro-2-methyl-2-pentene is added.
After 3 hours of reaction, liquid separation is carried out to obtain 145 g of lower crude products of reaction
liquid, yield is 91.8%, the separated reaction liquid is analyzed by gas chromatography, the product is

perfluoro-2,3-epoxy-2-methyl pentane, the conversion rate of perfluoro-2-methyl-2-pentene is 77.2%.
Example 21

900 mL of the aqueous solution of sodium hypochlorite commercially available with 10% of effective
chlorine content, 100 mL of acetonitrile and 2.6 mL (1.8 g) of diethylamine are added into a 1500 mL three-neck
flask equipped with a reflux condensing tube and a mechanical stirring device, respectively. Stir starts, the
temperature is lowered to be 0°C, 150g of perfluoro-2-methyl-2-pentene is added. After 3 hours of reaction, liquid
separation is carried out to obtain 145g of lower crude products of reaction liquid, yield is 91.1%, the separated
reaction liquid is analyzed by gas chromatography, the product is perfluoro-2,3-epoxy-2-methyl pentane, the

conversion rate of perfluoro-2-methyl-2-pentene is 75.1%.
Example 22

900 mL of the aqueous solution of sodium hypochlorite commercially available with 10% of effective
chlorine content, 100 mL of acetonitrile and 3.5 mL (2.5 g) of triethylamine are added into a 1500 mL three-neck
flask equipped with a reflux condensing tube and a mechanical stirring device, respectively. Stir starts, the
temperature is lowered to be 0°C, 150g of perfluoro-2-methyl-2-pentene is added. After 3 hours of reaction, liquid
separation is carried out to obtain 144g of lower crude products of reaction liquid, yield is 90.5%, the separated
reaction liquid is analyzed by gas chromatography, the product is perfluoro-2,3-epoxy-2-methyl pentane, the

conversion rate of perfluoro-2-methyl-2-pentene is 60.0%.
Example 23

900 mL of the aqueous solution of sodium hypochlorite commercially available with 10% of effective
chlorine content, 100 mL of acetonitrile and 1.5g of urea are added into a 1500 mL three-neck flask equipped with

a reflux condensing tube and a mechanical stirring device, respectively. Stir starts, the temperature is lowered to
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be 0°C, 150g of perfluoro-2-methyl-2-pentene is added. After 3 hours of reaction, liquid separation is carried out
to obtain 143g of lower crude products of reaction liquid, yield is 94.9%, the separated reaction liquid is
analyzed by gas chromatography, the product is perfluoro-2,3-epoxy-2-methyl pentane, the conversion rate of

perfluoro-2-methyl-2-pentene is 83.5%.
Example 24

900 mL of the aqueous solution of sodium hypochlorite commercially available with 10% of effective
chlorine content, 100 mL of acetonitrile and 2.9g of tetramethyl urea are added into a 1500 mL three-neck flask
equipped with a reflux condensing tube and a mechanical stirring device, respectively. Stir starts, the
temperature is lowered to be 0°C, 150g of perfluoro-2-methyl-2-pentene is added. After 3 hours of reaction, liquid
separation is carried out to obtain 142.5g of lower crude products of reaction liquid, yield is 90.2%, the
separated reaction liquid is analyzed by gas chromatography, the product is perfluoro-2,3-epoxy-2-methyl pentane,

the conversion rate of perfluoro-2-methyl-2-pentene is 58.5%.

Table 4
Examples Catalysts Mass of Additives/g Volume of Yield Conversion
Catalysts/mL Rate

20 30% trimethylamine 4.9 5.4 91.8% 77.2%
21 Diethylamine 1.8 2.6 91.1% 75.1%
22 Triethylamine 25 3.5 90.5% 60.0%
23 Urea 1.5 — 94.9% 83.5%
24 Tetramethyl urea 2.9 — 90.2% 58.5%

Example 25

900 mL of the aqueous solution of sodium hypochlorite commercially available with 10% of effective
chlorine content, 100 mL of acetonitrile and 1.5g of urea are added into a 1500 mL three-neck flask equipped with
a reflux condensing tube and a mechanical stirring device, respectively.  Stir starts, the temperature is lowered to
be 5°C, 150g of perfluoro-2-methyl-2-pentene is added. After 3 hours of reaction, liquid separation is carried out
to obtain 150g of lower crude products of reaction liquid, yield is 95.0%, the separated reaction liquid is
analyzed by gas chromatography, the product is perfluoro-2,3-epoxy-2-methyl pentane, the conversion rate of

perfluoro-2-methyl-2-pentene is 85.5%.
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Example 26

900 mL of the aqueous solution of sodium hypochlorite commercially available with 10% of effective
chlorine content, 100 mL of acetonitrile and 1.5g of urea are added into a 1500 mL three-neck flask equipped with
a reflux condensing tube and a mechanical stirring device, respectively. ~ Stir starts, the temperature is lowered to
be 10°C, 150g of perfluoro-2-methyl-2-pentene is added. After 3 hours of reaction, liquid separation is carried out
to obtain 151g of lower crude products of reaction liquid, yield is 95.2%, the separated reaction liquid is
analyzed by gas chromatography, the product is perfluoro-2,3-epoxy-2-methyl pentane, the conversion rate of

perfluoro-2-methyl-2-pentene is 93.7%.
Example 27

900 mL of the aqueous solution of sodium hypochlorite commercially available with 10% of effective
chlorine content, 100 mL of acetonitrile and 1.5g of urea are added into a 1500 mL three-neck flask equipped with
a reflux condensing tube and a mechanical stirring device, respectively. Stir starts, the temperature is lowered to
be 20°C, 150g of perfluoro-2-methyl-2-pentene is added. After 3 hours of reaction, liquid separation is carried out
to obtain 149g of lower crude products of reaction liquid, yield is 94.4%, the separated reaction liquid is
analyzed by gas chromatography, the product is perfluoro-2,3-epoxy-2-methyl pentane, the conversion rate of

perfluoro-2-methyl-2-pentene is 90.0%.
Example 28

900 mL of the aqueous solution of sodium hypochlorite commercially available with 10% of effective
chlorine content, 100 mL of acetonitrile and 1.5g of urea are added into a 1500 mL three-neck flask equipped with
a reflux condensing tube and a mechanical stirring device, respectively. ~ Stir starts, the temperature is lowered to

. be 35°C, 150g of perfluoro-2-methyl-2-pentene is added. After 3 hours of reaction, liquid separation is carried out
to obtain 139g of lower crude products of reaction liquid, yield is 88.2%, the separated reaction liquid is
analyzed by gas chromatography, the product is perfluoro-2,3-epoxy-2-methyl pentane, the conversion rate of

perfluoro-2-methyl-2-pentene is 67.6%.
Example 29

900 mL of the aqueous solution of sodium hypochlorite commercially available with 10% of effective
chlorine content, 100 mL of acetonitrile and 0.6g of urea are added into a 1500 mL three-neck flask equipped with

a reflux condensing tube and a mechanical stirring device, respectively. ~ Stir starts, the temperature is lowered to
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be 10°C, 150g of perfluoro-2-methyl-2-pentene is added. After 3 hours of reaction, liquid separation is carried out
to obtain 151g of lower crude products of reaction liquid, yield is 95.2%, the separated reaction liquid is
analyzed by gas chromatography, the product is perfluoro-2,3-epoxy-2-methy!l pentane, the conversion rate of

perfluoro-2-methyl-2-pentene is 74.9%.
Example 30

900 mL of the aqueous solution of sodium hypochlorite commercially available with 10% of effective
chlorine content, 100 mL of acetonitrile and 3.0g of urea are added into a 1500 mL three-neck flask equipped with
a reflux condensing tube and a mechanical stirring device, respectively.  Stir starts, the temperature is lowered to
be 10°C, 150g of perfluoro-2-methyl-2-pentene is added. After 3 hours of reaction, liquid separation is carried out
to obtain 151g of lower crude products of reaction liquid, yield is 95.2%, the separated reaction liquid is
analyzed by gas chromatography, the product is perfluoro-2,3-epoxy-2-methyl pentane, the conversion rate of

perfluoro-2-methyl-2-pentene is 99.3%.
Example 31

900 mL of the aqueous solution of sodium hypochlorite commercially available with 10% of effective
chlorine content, 100 mL of acetonitrile and 6.0g of urea are added into a 1500 mL three-neck flask equipped with
a reflux condensing tube and a mechanical stirring device, respectively. —Stir starts, the temperature is lowered to
be 10°C, 150g of perfluoro-2-methyl-2-pentene is added. After 3 hours of reaction, liquid separation is carried out
to obtain 150g of lower crude products of reaction liquid, yield is 95.2%, the separated reaction liquid is
analyzed by gas chromatography, the product is perfluoro-2,3-epoxy-2-methyl pentane, the conversion rate of

perfluoro-2-methyl-2-pentene is 99.4%.
Example 32

900 mL of the aqueous solution of sodium hypochlorite commercially available with 10% of effective
chlorine content, 100 mL of acetonitrile and 3.0g of urea are added into a 1500 mL three-neck flask equipped with
a reflux condensing tube and a mechanical stirring device, respectively.  Stir starts, the temperature is lowered to
be 10°C, 150g of perfluoro-2-methyl-2-pentene is added. After 1 hours of reaction, liquid separation is carried out
to obtain 151g of lower crude products of reaction liquid, yield is 95.3%, the separated reaction liquid is
analyzed by gas chromatography, the product is perfluoro-2,3-epoxy-2-methyl pentane, the conversion rate of

perfluoro-2-methyl-2-pentene is 99.3%.
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Comparative Example 1

A reaction device and operation conditions are the same as those of Example 20, but catalyst is not added, the
feeding quantity of the aqueous solution of sodium hypochlorite commercially available with 10% of effective
chlorine content is changed to be 1400 mL, after 3 hours of reaction, liquid separation is carried out to obtain 132
g of lower crude products of reaction liquid, yield is 83.54%, the separated reaction liquid is analyzed by gas
chromatography, the product is perfluoro-2,3-epoxy-2-methyl pentane, the conversion rate of

perfluoro-2-methyl-2-pentene is 50.2%.

Table 5
Examples Reaction Temperature /'C | Mass of Additives/g Yield Conversion Rate

25 5 1.5 95.0% 85.5%
26 10 1.5 95.2% 93.7%
27 20 1.5 94.4% 90.0%
28 35 1.5 88.2% 67.6%
29 10 0.6 95.2% 74.9%
30 10 3.0 95.2% 99.3%
31 10 6.0 95.2% 99.4%
32 10 3.0 95.3% 99.3%

Example 33

100 mL of perfluoro-4-methyl-2-pentene, 1.05 g of sodium fluoride, 6.6 g of 18-crown-6 and 100 mL of
diglyme are added into a 500 mL three-neck flask equipped with a reflux condensing tube and a mechanical
stirring device, respectively. The temperature is raised to be 40°C after stir starts. After 3 hours of reaction, the
reaction product of perfluoro-2-methyl-2-pentene is analyzed by gas chromatography, the conversion rate of

Perfluoro-4-methyl-2-pentene is 45.1%.
Example 34

100 mL of perfluoro-4-methyl-2-pentene, 1.45g of potassium fluoride, 6.6 g of 18-crown-6 and 100 mL of
diglyme are added into a 500 mL three-neck flask equipped with a reflux condensing tube and a mechanical

stirring device, respectively. The temperature is raised to be 40°C after stir starts. After 3 hours of reaction, the
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reaction product of perfluoro-2-methyl-2-pentene is analyzed by gas chromatography, the conversion rate of

Perfluoro-4-methyl-2-pentene is 81.8%.
Example 35

100 mL of perfluoro-4-methyl-2-pentene, 3.8g of cesium fluoride, 6.6 g of 18-crown-6 and 100 mL of
diglyme are added into a 500 mL three-neck flask equipped with a reflux condensing tube and a mechanical
stirring device, respectively. The temperature is raised to be 40°C after stir starts. After 3 hours of reaction, the
reaction product of perfluoro-2-methyl-2-pentene is analyzed by gas chromatography, the conversion rate of

Perfluoro-4-methyl-2-pentene is 85.0%.
Example 36

100 mL of perfluoro-4-methyl-2-pentene, 3.8g of cesium fluoride, 5.5g of 15- crown-5 ethers and 100 mL of
diglyme are added into a 500 mL three-neck flask equipped with a reflux condensing tube and a mechanicél
stirring device, respectively. The temperature is raised to be 40°C after stir starts. After 3 hours of reaction, the
reaction product of perfluoro-2-methyl-2-pentene is analyzed by gas chromatography, the conversion rate of

Perfluoro-4-methyl-2-pentene is 62.1%.
Example 37

100 mL of perfluoro-4-methyl-2-pentene, 3.8g of cesium fluoride, 3.0g of sulfolane and 100 mL of diglyme
are added into a 500 mL three-neck flask equipped with a reflux condensing tube and a mechanical stirring device,
respectively. The temperature is raised to be 40°C after stir starts. After 3 hours of reaction, the reaction product
of perfluoro-2-methyl-2-pentene is analyzed by gas chromatography, the conversion rate of

Perfluoro-4-methyl-2-pentene is 87.3%.
Example 38

100 mL of perfluoro-4-methyl-2-pentene, 11.4g of cesium fluoride, 9.0g of sulfolane and 100 mL of
diglyme are added into a 500 mL three-neck flask equipped with a reflux condensing tube and a mechanical
stirring device, respectively. The temperature is raised to be 40°C after stir starts. After 3 hours of reaction, the
reaction product of perfluoro-2-methyl-2-pentene is analyzed by gas chromatography, the conversion rate of

Perfluoro-4-methyl-2-pentene is 93.7%.
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Example 39

100 mL of perfluoro-4-methyl-2-pentene, 19.0g of cesium fluoride, 15.0g of sulfolane and 100 mL of
diglyme are added into a 500 mL three-neck flask equipped with a reflux condensing tube and a mechanical
stirring device, respectively. The temperature is raised to be 40°C after stir starts. After 3 hours of reaction, the
reaction product of perfluoro-2-methyl-2-pentene is analyzed by gas chromatography, the conversion rate of

Perfluoro-4-methyl-2-pentene is 93.7%.
Example 40

100 mL of perfluoro-4-methyl-2-pentene, 26.6g of cesium fluoride, 21.0g of sulfolane and 100 mL of
diglyme are added into a 500 mL three-neck flask equipped with a reflux condensing tube and a mechanical
stirring device, respectively. The temperature is raised to be 40°C after stir starts. After 3 hours of reaction, the
reaction product of perfluoro-2-methyl-2-pentene is analyzed by gas chromatography, the conversion rate of

Perfluoro-4-methyl-2-pentene is 95.2%.
Example 41

100 mL of perfluoro-4-methyl-2-pentene, 11.4g of cesium fluoride, 18.0g of sulfolane and 100 mL of
diglyme are added into a 500 mL three-neck flask equipped with a reflux condensing tube and a mechanical
stirring device, respectively. The temperature is raised to be 40°C after stir starts. After 3 hours of reaction, the
reaction product of perfluoro-2-methyl-2-pentene is analyzed by gas chromatography, the conversion rate of

Perfluoro-4-methyl-2-pentene is 95.1%.
Example 42

100 mL of perfluoro-4-methyl-2-pentene, 11.4g of cesium fluoride, 27.0g of sulfolane and 100 mL of
diglyme are added into a 500 mL three-neck flask equipped with a reflux condensing tube and a mechanical
stirring device, respectively. The temperature is raised to be 40°C after stir starts. After 3 hours of reaction, the
reaction product of perfluoro-2-methyl-2-pentene is analyzed by gas chromatography, the conversion rate of

Perfluoro-4-methyl-2-pentene is 91.9%.
Example 43

100 mL of perfluoro-4-methyl-2-pentene, 11.4g of cesium fluoride, 18.0g of sulfolane and 100 mL of
diglyme are added into a 500 mL three-neck flask equipped with a reflux condensing tube and a mechanical

stirring device, respectively. The temperature is raised to be 55°C after stir starts. After 3 hours of reaction, the
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reaction product of perfluoro-2-methyl-2-pentene is analyzed by gas chromatography, the conversion rate of

Perfluoro-4-methyl-2-pentene is 98.3%.
Example 44

100 mL of perfluoro-4-methyl-2-pentene, 11.4g of cesium fluoride, 18.0g of sulfolane and 100 mL of
diglyme are added into a 500 mL three-neck flask equipped with a reflux condensing tube and a mechanical
stirring device, respectively. The temperature is raised to be 70°C after stir starts. After 3 hours of reaction, the
reaction product of perfluoro-2-methyl-2-pentene is analyzed by gas chromatography, the conversion rate of

Perfluoro-4-methyl-2-pentene is 99.5%.
Example 45

100 mL of perfluoro-4-methyl-2-pentene, 11.4g of cesium fluoride, 18.0g of sulfolane and 100 mL of
diglyme are added into a 500 mL three-neck flask equipped with a reflux condensing tube and a mechanical
stirring device, respectively. The temperature is raised to be 70°C after stir starts. After 1.5 hours of reaction, the
reaction product of perfluoro-2-methyl-2-pentene is analyzed by gas chromatography, the conversion rate of

Perfluoro-4-methyl-2-pentene is 99.5%.
Example 46

100 mL of perfluoro-4-methyl-2-pentene, 11.4g of cesium fluoride, 18.0g of sulfolane and 100 mL of
diglyme are added into a 500 mL three-neck flask equipped with a reflux condensing tube and a mechanical
stirring device, respectively. The temperature is raised to be 70°C after stir starts. After 0.5 hours of reaction, the
reaction product of perfluoro-2-methyl-2-pentene is analyzed by gas chromatography, the conversion rate of

Perfluoro-4-methyl-2-pentene is 99.5%.

20



Table 6

Examples Catalysts Additives Solvents Reaction Amount of | Amountof | Catalysts Reaction | Conversion
Temperatur | Catalysts Additives/ /Additives Time/H Rate
e/C Mol%

33 Sodium 18-Crown-6-Ether | DG 40 5 5 1 3 45.1%
Fluoride

34 Potassium 18-Crown-6-Ether | DG 40 5 5 1 3 81.8%
Fluoride

35 [Caesium 18-Crown-6-Ether | DG 40 5 5 1 3 85.0%
Fluoride

36 Caesium 15-Crown-5-Ether | DG 40 5 5 1 3 62.1%
Fluoride

37 Caesium Sulfolane DG 40 5 5 I 3 87.3%
Fluoride

38 Caesium Sulfolane DG 40 15 15 1 3 93.7%
Fluoride

39 Caesium Sulfolane DG 40 25 25 1 3 93.7%
Fluoride

40 ICaesium Sulfolane DG 40 35 35 1 3 95.2%
Fluoride

41 ICaesium Sulfolane DG 40 15 30 172 3 95.1%
Fluoride

42 Caesium Sulfolane DG 40 15 45 1/3 3 91.9%
Fluoride

43 Caesium Sulfolane DG 55 15 30 12 3 98.3%
Fluoride

44 ICaesium Sulfolane DG 70 15 30 172 3 99.5%
Fluoride

45 Caesium Sulfolane DG 70 15 30 172 1.5 99.5%
Fluoride

46 ICaesium Sulfolane DG 70 15 30 12 0.5 99.5%
Fluoride
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CLAIMS
1. A preparation method for perfluoro-2-methyl-3-pentanone, characterized in that in the presence of fluoride
salts and  ether compounds, perfluoro-2,3-epoxide-2-methyl ~ pentane is  converted into
perfluoro-2-methyl-3-pentanone by a catalytic rearrangement reaction at the reaction temperature of 10-70°C;

the fluoride salt is selected from one of or the combination of two or more than three of lithium fluoride,
sodium fluoride, potassium fluoride, cesium fluoride and aluminum fluoride;

the ether compound is selected from one of or the combination of two or more than three of diethyl ether,
sulfolane, 15-crown-5 and 18-crown-6;

the molar ratio of the ether compound and the fluoride salts is 0.5~5.0:1;

the molar ratio of the fluoride salts and perfluoro-2,3-epoxy-2-methyl pentane is 0.02~0.5: 1.

2. A preparation method for perfluoro-2-methyl-3-pentanone according to claim 1, characterized in that the

fluoride salt is selected from one, two or three of potassium fluoride, cesium fluoride and aluminum fluoride.

3. A preparation method for perfluoro-2-methyl-3-pentanone according to claim 1 or 2, characterized in that the

ether compound is selected from one, two or three of sulfolane, 15-crown-5 and 18-crown-6.

4. A preparation method for perfluoro-2-methyl-3-pentanone according to claim 1, 2 or 3, characterized in that

the molar ratio of the ether compound and the fluoride salts is 0.75~3.0:1.

5. A preparation method for perfluoro-2-methyl-3-pentanone according to claim 1, 2, 3 or 4, characterized in that

the molar ratio of the fluoride salts and perfluoro-2,3-epoxy-2-methyl pentane is 0.05~0.35: 1.

6. A preparation method for perfluoro-2-methyl-3-pentanone according to claim 1, 2, 3, 4 or 5, characterized in
that the perfluoro-2,3-epoxy-2-methyl-pentane is prepared by the reaction of perfluoro-2-methyl-2-pentene and
oxidant by using amino compounds as epoxidation catalyst in aprotic solvent and at the reaction temperature of
-5~357C;

the oxidant is selected from one of or the combination of two or three of hypochlorous acid, sodium
hypochlorite and calcium hypochlorite;

the amino compound is selected from one of or the combination of two or more three of trimethylamine,

diethylamine, triethylamine, urea and tetramethyl urea;
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the molar ratio of the oxidant and perfluoro-2-methyl-2-pentene is 1~2: 1;

the molar ratio of the epoxidation catalyst and perfluoro-2-methyl-2-pentene is 0.02~0.30: 1.

7. A preparation method for the perfluoro-2-methyl-3-pentanone according to claim 6, characterized in that the
perfluoro-2-methyl-2-pentene is generated by the isomerization of perfluoro-4-methyl-2-pentene in the aprotic
polar solvent under the action of catalyst at the temperature of 40 ~ 80 C,

the catalyst consists of procatalyst and cocatalyst,the procatalyst is selected from one of or the combination
of two or more than three of lithium fluoride, sodium fluoride, potassium fluoride, cesium fluoride or aluminum
fluoride;

the cocatalyst is selected from one of or the combination of two or more than three of diethyl ether,
sulfolane, 15-crown-5 or 18- crown-6;

the molar ratio of the procatalyst and cocatalyst is 1~0.1:1;

the molar ratio of the procatalyst and perfluoro-4-methyl-2-pentene is 0.05~0.5: 1;

the molar ratio of the cocatalyst and perfluoro-4-methyl-2-pentene is 0.05~0.5: 1;

the aprotic solvent is selected from one of or the combination of two or more than three of glyme, diglyme,

acetonitrile or N, N'- dimethylformamide.

8. A preparation method for perfluoro-2,3-epoxy-2-methyl pentane, characterized in that
perfluoro-2,3-epoxy-2-methyl pentane is prepared by the reaction of perfluoro-2-methyl-2-pentene and the
oxidant by using amino compounds as epoxidation catalyst in aprotic solvent and at the reaction temperature of
-5~35C;

the oxidant is selected from one of or the combination of two or three of hypochlorous acid, sodium
hypochlorite and calcium hypochlorite;

the amino compound is selected from one of trimethylamine, diethylamine, triethylamine, urea and

tetramethyl urea;

the amino compound is selected from one of or the combination of two or more three of trimethylamine,
diethylamine, triethylamine, urea and tetramethyl urea;

the molar ratio of the oxidant and perfluoro-2-methyl-2-pentene is 1~2: 1;

the molar ratio of the epoxidation catalyst and perfluoro-2-methyl-2-pentene is 0.02~0.30: 1.

9. A preparation method for perfluoro-2,3-epoxy-2-methyl pentane according to claim 8, characterized in that :
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the perfluoro-2-methyl-2-pentene is generated by the isomerization of perfluoro-4-methyl-2-pentene in aprotic
polar solvent under the action of catalyst at the temperature of 40 ~ 80 C,

the catalyst consists of procatalyst and cocatalyst,the procatalyst is selected from one of or the combination
of two or more than three of lithium fluoride, sodium fluoride, potassium fluoride, cesium fluoride or aluminum
fluoride;

the cocatalyst is selected from one of or the combination of two or more than three of diethyl ether,
sulfolane, 15-crown-5 or 18- crown-6;

the molar ratio of the procatalyst and the cocatalyst is 1~0.1:1;

the molar ratio of the procatalyst and perfluoro-4-methyl-2-pentene is 0.05~0.5: 1;

the molar ratio of the cocatalyst and perfluoro-4-methyl-2-pentene is 0.05~0.5: 1;

the aprotic solvent is selected from one of or the combination of two or more than three of glyme, diglyme,

acetonitrile or N, N'- dimethylformamide.

10. A method for preparing perfluoro-2-methyl-2-pentene through the catalytic isomerization of the
perfluoro-4-methyl-2-pentene, characterized in that : the perfluoro-2-methyl-2-pentene is generated by the
isomerization of perfluoro-4-methyl-2-pentene in aprotic polar solvent under the action of catalyst at the
temperature of 40 ~ 80 C,

the catalyst consists of procatalyst and cocatalyst,the procatalyst is selected from one of or the combination
of two or more than three of lithium fluoride, sodium fluoride, potassium fluoride, cesium fluoride or aluminum
fluoride;

the cocatalyst is selected from one of or the combination of two or more than three of diethyl ether,
sulfolane, 15-crown-5 or 18- crown-6;

the molar ratio of the procatalyst and the cocatalyst is 1~0.1:1;

the molar ratio of the procatalyst and perfluoro-4-methyl-2-pentene is 0.05~0.5: 1;

the molar ratio of the cocatalyst and perfluoro-4-methyl-2-pentene is 0.05~0.5: 1;

the aprotic solvent is selected from one of or the combination of two or more than three of glyme, diglyme,

acetonitrile or N, N'- dimethylformamide.
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