
0 050 454 Description The present invention relates to novel carboxylic
acid esters of the formula (I), a method for producing such esters, an
insecticidal composition containing said esters as active ingredient and a
5 method for controlling insects using said esters. [err] wherein [err] is
a hydrogen atom or a methyl group, and when [err] is a hydrogen atom, R2 is
a group of the formula, [err] 25  (in which X is a methyl group, a
chlorine, bromine or fluorine atom), and when [err] is a methyl group, R2
is a methyl group; and Y is a 1 -methyl-2-propenyl or 1 -methyl-2-propynyl
group. Various kinds of cyclopropanecarboxylic acid ester type insecticides
are known, and some of such insecticides are found in the list of the
pyrethrum compositions. Among many currently used insecti- cides, those of
the pyrethrum compositions are widely used for controlling the sanitary
harmful insects 30. and the harmful insects in agriculture and horticulture
because of their many disadvantageous properties such as low toxicity to
man and beast, rapid effect on the harmful insects and unlikeliness of
-making the harmful insects resistant to them in addition to their inherent
insecticidal activity. These pyrethrum insecticides, however, have
drawbacks that they are expensive and subject to certain restric- tions in
the scope of their applications, and hence a plurality of analogous
compounds have been 35  synthesized by many scientists. But very few of
them are superior to natural pyrethrin or allethrin from the overall aspect
of wide application, efficacy and cost. What is most important to insect
controlling agents is to rapidly knock down and kill insects aimed at,
thereby preventing damages by the insects. As a result of a study of search
for insecticides having the foregoing desirable characteristics, the
inventors found that the novel carboxylic acid ester of the formula (I),
[err] wherein [err] is a hydrogen atom or a methyl group, and when [err] is
a hydrogen atom, R2 is a group of the formula, [err] 60 - - (in which X is
a methyl group, a chlorine  bromine or flourine atom), and when [err] is a
methyl group, R2 is a methyl group; and Y is a 1 -methyl-2-propenyl or 1
-methyl-2-propynyl group, preferably 1-methyl- 2-propenyl group, has
excellent knock-down and lethal effects against harmful insanitary insects
and can by synthesized easily. Further, the inventors confirmed that this
novel compound is applicable to 65 practical use, and thus attained to the
present invention. 2    



0 050 454 A synthetic method for this ester will be illustrated below. The
ester of the formula (I) is obtained by reacting a cyclopentenolone of the
formula (II), [err] 5 wherein Y is as defined above, with a carboxylic acid
of the formula (III), [err] wherein [err] and R2 are as defined above, or
its reactive derivative in the presence of a suitable reaction assistant,
if necessary. The reactive derivative referred to herein means acid
halides, (mixed) acid anhydrides and the like. 25   -  Referring to this
synthetic method in more detail, it is a method of obtaining the ester of
the - formula (I) by reacting the alcohol of the formula (11 with the
carboxylic acid of the formula (III) or its acid halide or acid anhydride
(mixed acid anhydrides). When the acid itself is used, the reaction is
achieved under dehydration condition. That is, the ester of the formula (I)
can be obtained by reacting the alcohol of the formula (II) with the
carboxylic 3o  acid of the formula (III) in a solvent at from [err] to the
boiling point of the solvent in the presence of a dehydrating agent such as
dicyclohexylcarbodiimide. The solvent includes for example benzene,
toluene, petroleum ether and chloroform. The reaction time is generally 1
to 24 hours, and the amounts of the carboxylic acid of the formula (III)
and the dehydrating agent used are generally 1.0 to 1.5 times by mole and
1.0 to 2.0 times by 35  mole, respectively, based on the alcohol of the
formula (II). When the acid halide is used, the objective ester is obtained
by reaction with the alcohol of the formula (II) using organic tertiary
bases such as pyridine or triethylamine as acid-binding agent. In this
reaction, any acid halide within the scope of this invention can be used,
but the acid chloride is generally used. The use of solvents is favourable
to allow the reaction to proceed smoothly, 40  and solvents such as
benzene, toluene and petroleum benzine are generally used. The reaction
time and reaction temperature commonly employed are 10 minutes to 24 hours
and [err] to [err], respectively. The amounts of the acid halide and
organic tertiary base used are generally 1.0 to 1.5 times by mole and 1.0
to 3.0 times by mole, respectively, based on the alcohol of the formula.
(II). When the acid anhydride is used, the object is achieved by reaction
with the alcohol of the 45 formula (II) at room temperature without special
necessity for reaction assistants. Heating is favour- able for promoting
the reaction, and the use of solvents (e.g. toluene, benzene) and organic
tertiary bases (e.g. pyridine, triethylamine) is favourable for allowing
the reaction to proceed smoothly, but these are not essential. The reaction
temperature is from [err] to the boiling point of the solvent, and the
reaction time is 10 minutes to 24 hours. The amount of the acid anhydride
used is generally 1.0 to 1.5 50 times by mole based on the alcohol of the
formula (II). Examples of compounds thus synthesized will be shown in the
following table but the compounds of the present invention are not of
course limited to these examples. 55 
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The production of the carboxylic acid esters of the present invention will
be illustrated in more detail with reference to the following synthetic
examples. Example 1 [Synthesis of Compound No. (1)] 5
(+)-4-Hydroxy-2-(1 -methyl-2-propenyl)-2-cyclopenten-1 -one (1.52 g) and
pyridine (1.2 g) were dissolved in toluene (20 ml), and ()-cis,
trans-chrysanthemic acid chloride (1.86 g) was added at 200C, followed by
stirring for 5 hours at the same temperature. The reaction solution was
washed successively with 5% HCI, aqueous sodium hydrogen carbonate solution
and aqueous sodium chloride solution, and the dried over magnesium sulfate.
After removing the solvent by evaporation, the residue 10  was
chromatographed on a column of silica gel to obtain 2.36 g of a pale yellow
oil. Example 2 [Synthesis of Compound No. (2)]
()-4-Hydroxy-2-(1-methyl-2-propenyl)-2-cyclopenten-1-one (1.52 g) and
pyridine (1.2 g) were dissolved in toluene (ZO ml), and
()-cis,trans-3-(2,2-dichlorovinyl)-2,2-dimethylcyclopropane-1- 15
carboxylic acid chloride (2.20 g) was added at [err]. After stirring at
[err] for 10 hours, the reaction solution was treated in the same manner as
in Example 1, and then purified by column chromato- graphy to obtain 2.78 g
of a pale yellow oil. Example 3 [Synthesis of Compound No. (6)] 20
()-4-Hydroxy-2-(1 -methyl-2-propenyl)-2-cyclopenten- 1-one  (1.52 g)  and
(+)-trans-chry- santhemic acid (1.68 g) were dissolved in chloroform (30
ml), and dicyclohexylcarbodiimide (2.5 g) was 



added with stirring, followed by stirring at [err] for 10 hours. The
reaction solution was then filtered, concentrated and chromatographed on a
column of silica gel to obtain 2.27 g of a pale yellow oil. 25
Example 4 [Synthesis of Compound No. (3)]
()-4-Hydroxy-2-(1-methyl-2-propenyl)-2-cyclopenten-1-one (1.52 g) was
dissolved in a mixture of toluene (20 ml) and triethylamine (1.5 g), and
2,2,3,3-tetramethylcyclopropanecarboxylic acid anhydride (2.70 g) was
added, followed by refluxing for 3 hours. After cooling, the reaction
solution was washed successively with water, aqueous sodium hydrogen
carbonate solution and aqueous 30 sodium chloride solution, and then
concentrated to remove toluene. The residue was purified by chromatography
on a column of silica gel to obtain 2.30 g of a pale yellow oil. Example 5
[Synthesis of Compound No. (9)] Procedure was carried out in completely the
same manner as in Example 1 except that (+)-4- 35 hydroxy-2-(1
-methyl-2-propynyl)-2-cyclopenten-1 -one (1.50 g) was used in place of
()-4-hydroxy-2- (1-methyl-2-propenyl)-2-cyclopenten-1-one, to obtain 2.10g
of a pale yellow oil. Example 6 [Synthesis of Compound No. (10)] Procedure
was carried out in completely the same manner as in Example 2 except that
()-4- 40 hydroxy-2-(1 -methyl-2-propynyl)-2-cyclopenten-1 -one (1.50 g) was
used in place of ()-4-hydroxy-2- (1-methyl-2-propenyl)-2-cyclopenten-1
-one, to obtain 2.30g of a pale yellow oil. Example 7 [Synthesis of
Compound No. (14)] Procedure was carried out in completely the same manner
as in Example 3 except that ()-4- 45 hydroxy-2-(1
-methyl-2-propynyl)-2-cyclopenten-1 -one (1.50 g) was used in place of
()-4-hydroxy-2- (1-methyl-2-propenyl)-2-cyclopenten-1-one, to obtain 2.00 g
of a pale yellow oil. Example 8 [Synthesis of Compound No. (11)] Procedure
was carried out in completely the'same manner as in Example 4 except that
()-4- 50 hydroxy-2-(1 -methyl-2-propynyl)-2-cyclopenten-1 -one (1.50 g) was
used in place of ()-4-hydroxy-2- (1 -methyl-2-propenyl)-2-cyclopenten-
-one, to obtain 1.98 g of a pale yellow oil. The alcohol of the formula
(II), an alcohol moiety of the carboxylic acid esters of the present
invention, is a novel compound, and it can easily be synthesized in high
yeilds, as shown by the follow- ing reaction process: 55 [err] wherein Y is
as defined above, by reacting a furfural with the Grignard reagent of
3-halo-1 -butene, 1- 65 halo-2-butene or 3-halo-1-butyne, and reacting the
resulting 2-furyl-carbinol derivative with an acid in 7    0 050 454 the
presence of water and a polar solvent to obtain
2-substituted-3-hydroxy-4-cyclopentenone as inter- mediate which is then
isomerized with a weak base catalyst. 



Reference example 1 5   Synthesis of
()-4-hydroxy-2-(1-methyl-2-propenyl)-2-cyclopenten-l-one (1) Synthesis of
1-(2-furyl)-2-methyl-3-buten-1-ol Magnesium (36 g, 1.5 mole) and
tetrahydrofuran (THF) (300 ml) were added to a reactor, and a solution of
crotyl chloride or 3-chloro-1 -butene (118 g,1.8 mole) in THF (100 ml) was
added dropwise at [err] to [err] to prepare a Grignard reagent. Thereafter,
to this THF solution of the Grignard reagent to  was added dropwise a
solution of furfural (106 g, 1.1 mole) in THF (150 ml) at [err] to [err]
over about 1 hour, followed by stirring at room temperature for further 2
hours. After completion of the reaction, the reaction solution was poured
into an aqueous ammonium chloride solution (about 500 ml), followed by
extraction with ether. The ether extract was washed with water, dried and
concentrated, and the residue obtained was distilled under reduced pressure
to obtain 150 g (yield, 90%) of pure 1- 15 (2-furyl)-2-methyl-3-buten-1-ol
having a boiling point of 95-[err]/25 mmHg. (2) Synthesis of
()-3-hydroxy-2-(1-methyl-2-propenyl)-4-cyclopenten-l-one 1
-(2-Furyl)-2-methyl-3-buten-1 -ol (122 g, 0.8 mole) was dissolved in a 2:1
mixture (1.2 liter) of acetone and water in a reactor, and polyphosphoric
acid (20 g) was then added. Thereafter, reaction was carried out at [err]
to [err] for about 48 hours with stirring. After completion of the
reaction, the 20 reaction solution was cooled and neutralized with addition
of a saturated aqeuous solution (200 ml) of sodium hydrogen carbonate,
followed by extraction with a solvent. The extract was washed with water,
dried and concentrated. The residue obtained was distilled under reduced
pressure to obtain 74 g (yield, 61%) of pure
()-3-hydroxy-2-(1-methyl-2-propenyl)4-cyclopenten-l-one having a boiling
point of [err]-130'C/3 mmHg. 25      (3) Synthesis of
()-4-hydroxy-2-(1-methyl-2-propenyl)-2-cyclopenten-l-one A column for
chromatography was packed with active alumina for chromatography (500 g),
and benzene and then 2-(l -meth 1-2-propenyl)-3-hydroxy-4-cyclopenten-1-one
(50 g, 0.2 mole) were poured therein, followed by standing at room
temperature for 24 hours. Thereafter, [err] 4-hydroxy-2-(1 -
methyl-2-propenyl)-2-cyclopenten- 1-one was eluted from alumina with ethyl
acetate until adsorption 30 of the compound to alumina was no longer
detectable. Ethyl acetate and benzene were removed by evaporation, and the
residue obtained was distilled under reduced pressure to obtain 47.5 g
(yield, 95%)  of  pure
()-4-hydroxy-2-(1-methyl-2-propenyl)-2-cyclopenten-1-one.  Boiling  point:
109-[err]/3 mmHg. Reference example 2 35  Synthesis of
()-4-hydroxy-2-(1-methyl-2-propynyl)-2-cyclopenten-1-one (1) Synthesis of
1-(2-furyl)-2-methyl-3-butyn-1 -ol Aluminium (5.09, 0.18 mole), mercuric
chloride (100 mg) and tetrahydrofuran (THF) (70 ml) were added to a
reactor, and a solution of 3-bromo-1-butyne (20 g, 0.15 mole) in THF (20
ml) was added dropwise at [err] to [err] to prepare a Grignard reagent.
Thereafter, to this THF solution of the Grianard reagent was added dropwise
a solution of furfural (11.5 g,0.12 mole) in THF (20 ml) at 200 to 30 Cover
about 1 hour, followed by stirring at room temperature for further 2 hours.
After completion of the reaction, the reaction solution was poured into an
aqueous ammonium chloride solution (about 



1.00 ml) and extracted with ether. The extract was washed with water, dried
and concentrated. The residue obtained was distilled under reduced pressure
to obtain 10.4 9 (yield, 58%) of pure 1 -(2-furyl)- 45
2-methyl-3-butyn-1-ol having a boiling point of [err]/3 mmHg. (2) Synthesis
of ()-3-hydroxy-2-(1 -methyl-2-propynyl)-4-cyclopenten-1 -one
1-(2-Furyl)-2-methyl-3-butyn-1-ol (15 g, 0.1 mole) was dissolved in a 2:1
mixture (150 ml) of acetone and water in a reactor, and p-toluenesulfonic
acid (3 g) was added. Thereafter, reaction was carried out at [err] to
[err] for about 48 hours with stirring. After completion of the reaction,
the 50 reaction solution was cooled and neutralized with addition of a
saturated aqueous solution (30 ml) of sodium hydrogen carbonate, followed
by extraction with a solvent. The extract was washed with water, dried and
concentrated. The residue obtained was distilled under reduced pressure to
obtain 7.8 g (yield, 52%) of pure ()-3-hydroxy-2-(1
-methyl-2-propynyl)-4-cyclopenten-1 -one having a boiling point of [err]-1
150C/3 mmHg. 55     (3) Synthesis of
()-4-hydroxy-2-(1-methyl-2-propynyl)-2-cyclopenten-1-one A column for
chromatography was packed with active alumina for chromatography (500 g),
and benzene and then ()-3-hydroxy-2-(1 -methyl-2-propynyl)-4-cyclopenten-1
-one (30 g. 0.2 mole) were poured therein, followed by standing at room
temperature for 24 hours. Thereafter, ()-4-hydroxy-2-(1 -
methyl-2-propynyl)-2-cyclopenten- 1 -one was eluted from alumina with ethyl
acetate until adsorption 60 of the compound to alumina was no longer
detectable. Ethyl acetate and benzene were removed by evaporation, and the
residue obtained was distilled under reduced pressure to obtain 24.9 g
(yield, 83%)  of  pure  ()-4-hydroxy-2-(1
-methyl-2-propynyl)-2-cyclopenten-1 -one.  Boiling  point: 1250-[err]/3
mmHg. In producing an insescticide using the present compounds (I), the
compounds may be formulated. 65 like the conventional pyrethroids, into
optional preparation forms using diluents for the common 8    0050454
insecticides according to the methods well known to those skilled in the
art. The preparation forms include for example emulsifiable concentrates,
wettable powders, dusts, granules, fine granules, oil sprays, aerosols,
heating fumigants (mosquito coils, electric mosquito fumigators), foggings
non- heating fumigants, baits of powder form or solid form containing
attractants and other optional forms. And the present compounds can be
applied to various uses in required preparation forms and using required
carriers. Also the insecticidal activity of the present compounds can be
increased by blending with synergists for pyrethroids or other well-known
effective synergists for Allethrin and Pyrethrin. The synergists for
pyrethroids include for example
[err]-[2-(2-butoxyethoxy)ethoxyl-4,5-methylenedioxy-2- propyltoluene
(hereinafter  referred  to  as
piperonylbutoxide),1,2-methylenedioxy-4-[2-(octyl- 10
sulfinyl)propyl]benzene (hereinafter referred to as sulfoxide),
4-(3,4-methylenedioxyphenyl)-5-methyl- 1 ,3-dioxane (hereinafter referred
to as sulfoxane), N-(2-ethylhexyl)-bicyclo[2,2,1 ]hepta-5-ene-2,3- 



dicarboximide (hereinafter referred to as MGK-264), octachlorodipropyl
ether (hereinafter referred to as S-421) and isobornylthiocyanoacetate
(hereinafter referred to as Thanite). In general, carboxylic esters tend to
be inferior in resistance to light, heat and oxidation, and 15  therefore
compositions of more stable effect can be obtained by adding a proper
amount of stabilizers. The stabilizers include for example antioxidants and
ultraviolet absorbers such as phenol derivatives (e.g. BHT. BHA), bisphenol
derivatives, arylamines (e.g. phenyl-a-naphthylamine,
phenyl-[err]-naphthyl- amine, condensation products of phenetidine and
acetone), and benzophenone compounds. Further, multi-purpose compositions
of excellent efficacy can be produced by mixing with other 20  active
ingredients for example Allethrin,
N-(chrysanthemoxymethyl)-3,4,5,6-tetrahydrophthalimide (hereinafter
referred to as tetramethrin), 5-benzyl-3-furylmethyl chrysanthemate
(hereinafter referred to as resmethrin), 3-phenoxybenzyl chrysantemate
(hereinafter referred to as phenothrin), 5-propargylfur- furyl
chrysantemate, 2-methyl-5-propargyl-3-furylmethyl chrysantemate, d-trans or
d-cis-trans isomers of these chrysanthemates, pyrethrum extracts, d-trans
or d-cis-trans chrysanthemic esters of d-alle- 25   throlone, and other
well-known cyclopropanecarboxylic esters; organophosphorus insecticides
such'as 0,0-dimethyl 0-(3-methyl-4-nitrophenyl)phosphorothioate
(hereinafter referred to as fenitrothion), 0,0-dimethyl
0-4-cyanophenylphosphorothioate  (hereinafter referred to as Cyanophos),
0,0- dimethyl 0-(2,2-dichlorovinyl)phosphate (hereinafter referred to as
dichlorvos); carbamate insecticides such as 1-naphthyl N-methylcarbamate,
3,4-dimethylphenyl N-methylcarbamate (hereinafter referred 3o  to as MPMC);
other insecticides, fungicides, nematocides, acaricides, plant growth
regulators, ferti- lizers, microbial pesticides such as B.T. and 8.M.,
insect hormone compound and other agricultural chemicals. Further, a
synergistic effect can be expected by such mixing. The foregoing
preparations generally contain 0.05 to 95.0% by weight, preferably 0.1 to
80.0% by weight, of the active ingredient (including other ingredients
mixed). Since, however, the amount and 35  concentration of the active
ingredient depend upon the preparation forms, application time, application
techniques, application sites, diseases and crops, they may properly be
increased or decreased irrespec- tive of the aforesaid ranges. Next, the
preparation and effect of the insecticides of the present invention will be
illustrated with reference to the following preparation examples and test
examples. 40 Preparation example 1 0.2 Part of each of the present
compounds (1) to (1 6) is dissolved in kerosene and made up to 100 parts
with kerosene to obtain the oil spray of each compound. 45
Preparation example 2 To 0.1 part of each of the present compounds (2),
(3), (4), (6), (7), (8), (10). (11 ) and (16) is added 0.5 part of
piperonyl butoxide, and the mixture is dissolved in kerosene and made up to
1 00 parts with kerosene to obtain the oil spray of each compound.
Preparation example 3 To 20 parts of each of the present compounds (1) to
(16) are added 10 parts of an emulsifier (Sorpol 3005X, a registered trade
mark of Toho Kagaku Co.) and 70 parts of xylene. The mixture is well 



mixed with stirring to obtain the emulsifiable concentrate of each
compound. Preparation example 4 To 5 parts of each of the present compounds
(2), (5), (8), (10), (13) and (16) are added 25 parts of S-421 (described
above), 15 parts of an emulsifier (Sorpol 3005X, described above) and 55
parts of xylene. The mixture is well mixed with stirring to obtain the
emulsifiable concentrate of each compound. 60
Preparation example 5 0.6 Part of each of the present compounds (1),
(2),(3) (4), (5), (6), (7), (8). (12) and (16), 3- parts of xylene and 56.4
parts of deodorized kerosene are well mixed to make a solution. The
solution is filled in an aerosol container. After attaching a valve portion
to the container, 40 parts of a propellant (lique- fied petroleum gas) is
charged therein under pressure through the valve to obtain the aerosol of
each 65 compound. 9    0 050 454 Preparation example 6 0.55 Part of each of
the present compounds (2), (3), (8), (10), (11) and (16), 0.05 part of
resmethrin (described above), 3 parts of xylene and 56.4 parts of
deodorized kerosene are well mixed to make a solution. The solution is
filled in an aerosol container. After attaching a valve portion to the 5
container, 40 parts of a propellant (liquefied petroleum gas) is charged
therein under pressure through the valve to obtain the aerosol of each
compound. Preparation example 7 0.55 Part of each of the present compounds
(3), (6), (11) and (14), 0.05 part of resmethrin 10 (described above), 13.4
parts of deodorized kerosene and 1 part of an emulsifier (Atmos 300, a
regis- tered trade mark of Atlas Chemical Co.) are mixed and emulsified
with addition of 50 parts of pure water. The emulsion is then filled in an
aerosol container together with 35 parts of a 3:1 mixture of deodorized
butane and deodorized propane to obtain the water-base aerosol of each
compound. 15                                  Preparation example 8 To 0.3
g of each of the present compounds (1) to (16) is added 0.3 g of BHT, and
the mixture is dissolved in 20 ml of methanol. This solution and 99.4 g of
a mosquito coil carrier containing Tabu powder, Pyrethrum marc and wood
powder in a ratio of 3:5:1, are uniformly mixed with stirring, and then
methanol is evaporated. To the residue is added 150 ml of water, and the
mixture is well  kneaded, 20 shaped and dried to obtain the mosquito coil
of each compound. Preparation example 9 To 0.15 g of each of the present
compounds (1) to (16) :is added 0.15 g of the d-cis, trans- chrysanthemic
ester of Allethrin, and the mixture is dissolved in  20 ml of methanol.
This solution and 25 99.7 g of a mosquito coil carrier (described above)
are uniformly mixed with stirring, and then methanol 



is evaporated. To the residue is added 150 ml of water, and the mixture is
well kneaded, shaped and dried to obtain the mosquito coil of each
compound. Preparation example 10 30     To 0.06 g of each of the present
compounds (1) to (16) are added 0.1 g of piperonyl butoxide and 0.05 g of
BHT, and the mixture is dissolved in a suitable amount of chloroform.
Thereafter, filter paper of 3.5 cm x 1.5 cm x 0.3 cm (thick) is made to
uniformly absorb the solution. Thus, the fibrous fumigant for heating on a
hot plate of each compound is obtained. 35
Preparation example 11 Forty parts of each of the present compounds (1) to
(16) and 5 parts of an emulsifier (Sorpol 5029-0, a registered trade mark
of Toho Kagaku Co.) are well mixed. The mixture is then well mixed with 55
parts of 300-mesh diatomaceous earth while being stirred in a mortar to
obtain the wettable powder of each compound. 40 Preparation of example 12
Two parts of each of the present compounds (1) to (16) is dissolved in 20
parts of acetone, and 98 parts of 300-mesh talc is added thereto. The
mixture is well mixed with stirring, and acetone is removed by evaporation
to obtain the dust of each compound. .45 Preparation example 13 To 80 parts
of the present compound (1) are added 10 parts of an emulsifier (Sorpol
3005X, described above) and 10 parts of xylene. The mixture is well mixed
with stirring to obtain an emulsi- fiable concentrate. 50
Test example 1 The 20% emulsifiable concentrate of each of the present
compounds (1) to (16) obtained in Preparation example 3 was diluted 400
times with water (corresponding to 500 ppm of active ingre- dient). On the
bottom of a polyethylene cup of 5.5 cm in diameter was placed a piece of
filter paper of 55 the same size as the bottom, and 0.7 ml of the above
dilute liquor was dropped down to the filter paper. Sucrose (30 mg) was
placed on the paper as bait. Thereafter, 10 housefly female adults (Musca
domestica) were liberated in the cup which was then covered with a lid.
After 24 hours, the dead and alive were counted to obtain morality (2
replications). 60 65 10    0 050 454 Mortality 



Test Compound                 (%) 5 Present compound (1)             100
(2)             100 to                                           (3)
100 (4)             100 (5)         100 15 (6)             100 (7)
100 20                                           (8)              100 (9)
100 . (10)             100 25 (11)              100 (12)              100
30                                          (13)              100 (14)
100 (15)              100 (16)             100 No treatment
0 40 Test example 2 The 0.3% mosquito coils of the present compounds (1),
(3), (6), (7), (8) and (11) obtained in Preparation example 8 and those of
controls were prepared for. 45 Ten northern house mosquito adults (Culex
pipiens pallens) were liberated in a (70 cm)3 glass chamber. One gram of
each of the above mosquito coils was ignited at the both ends and placed in
the glass chamber. The number of knocked-down insects with the lapse of
time was counted. and [err] values were obtained according to the probit
method. After 30 minutes elapsed, the knocked-down 50 insects were
collected, liberated in a cage for observation and given baits. After 24
hours, the dead and alive were counted to obtain mortality (2 replications.
55 60 65    0 050 454 



Mortality Test Compound               [err]             (%) 5 Present
compound (1)        10' 30"           34 (3)         8' 30"            55
to (6)         8 30"             65 (7)         9' 00'            45 15
"        (8)             8' 40"            58 (11)     10' 30"
34 Al lethrin                  11" 10"           16 20 Tetramethrin
18' 00"           20 Test example 3 26      The oil sprays of the present
compounds obtained in Preparation example 2 were each sprayed at a rate of
5 ml/about 100 housefly adults (Musca domestica) per group, according to
the Campbell's turntable method [Soap and Sanitary Chemicals, Vol. 14, No.
6, 119(1938)]. The adults were thus exposed to the descending mist for 10
minutes. By the next day, more than 80% of the houseflies could be killed
in any case. 30 Test example 4 20 Northern house mosquito adults (Culex
pipiens pallens) were liberated in a [err] glass chamber, and the oil
sprays of the present compounds (1) to (16) obtained in Preparation example
1 were each sprayed, at a rate of 0.7 ml/group of the adults, under 0.8
atmospheric pressure by means of 35 a spray gun. Within 10 minutes after
spraying, more than 80% of the adults could be knocked-down, and by the
next day, more than 80% could be killed with any oil spray. Test example 5
40      The emulsifiable concentrates of the present compounds (1) to (16)
obtained in Preparation example 3 were each diluted 50,000 times with
water. Two liters of the dilute liquor was placed in a styrene case of 23
cm x 30 cm x 6 cm (deep) in volume, and about 100 full grown larvae of
northern house mosquito (Culex pipiens pallens) were liberated therein. By
the next day, more than 90% of the larvae could be killed in any case. 45
Test example.6 20 Housefly adults (Musca domestics) were liberated in a
[err] glass chamber in which a battery type small electric fan (wing
diameter, 13 cm) was placed and driven. The heating fumigants obtained in
Preparation example 10 were each placed on a hot plate in the chamber and
fumigated. so Within 20 minutes after fumigation, more than 80% of the
adults could be knocked down. Test example 7 



The insecticidal activity on housefly adults (Musca domestica) of the
aerosols obtained in 55 Preparation examples 5, 6 and 7 was tested
according to the aerosol test method (Soap and Chemical Specialities, Blue
Book, 1965) using a [err] Peet Grady's chamber. As a result, with any
aerosol, more than 80% of the flies could be knocked down 15 minutes after
spraying, and more than 70% of the flies could be killed by the next day.
60                                    Test example 8 Of the dusts obtained
in Preparation example 12, those of the present compounds (1), (2), (7),
410) and (1 5) were each applied, by means of a Bell jar duster, on rice
seedlings cultivated in a 1 80ml plastic cup at a rate of 3 kg/10 are.
After application, the cup was covered with a wide-screen cage. and about 1
5 adults of carbamate-resistant green rice leafhopper (Nephotettix
cincticeps) were liberated 65 therein. After 24 hours, the dead and alive
were examined. 12    0050 454 Mortality Test Compound                 (%)
Present compound (1)           100 (2)            100 to
"       (7)             100 (10)            100 15
,,       (15)             100 DPMC                             57 No
treatment                      3 20 * Control
(2-sec-ButylPhenyl-N-MethylCarbamate): 2% dust. 25 Claims 1. A compound of
the formula (I): [err] wherein [err] is a hydrogen atom or a methyl group,
and when [err] is a hydrogen atom, [err] is a group of the formula [err] 45
(in which X is a methyl group or a chlorine, bromine or fluorine atom), and
when [err] is a methyl group [err] is a methyl group; and Y is a
1-methyl-2-propenyl or 1-methyl-2-propynyl group. 2. A compound according
to claim 1, wherein Y is a 1-methyl-2-propenyl group. 3. A compound
according to claim 1., wherein R, is a hydrogen atom, [err] is 50
[err] 



Y is a 1 -methyl-2-propenyl group, the alcohol moiety [err] 65 is () and
the acid moiety 13    0 050 454 Mortality Test Compound
(%) Present compound (1)             100 (2)             100 10
(7)             100 (10)             100 (15)             100 15 DPMC
57 No treatment                       3 20 Control
(2-sec-ButylPhenyl-N-MethylCarbamate): 2% dust. 25 Claims 1. A compound of
the formula (I): [err] wherein [err] is a hydrogen atom or a methyl group.
and when R. is a hydrogen atom. R2 is a group of the formula 45
[err] (in which X is a methyl group or a chlorine, bromine or fluorine
atom), and when [err] is a methyl group, R2 is a methyl group: and Y is a
1-methyl-2-propenyl or 1-methyl-2-propynyl group. 2. A compound according
to claim 1, wherein Y is a 1 -methyl-2-propenyl group. 3. A compound
according to claim 1, wherein [err] is a hydrogen atom, R2 is 50 [err] Y is
a 1-methyl-2-propenyl group, the alcohol moiety [err] 65 is () and the acid
moiety 13    



[err] is (i) [err]- cis, trans, (ii) (+)    - trans, or (iii)    -cis,
trans wherein the cis:trans ratio is 2:8. 4. A compound according to claim
1, wherein [err] is a hydrogen atom, [err] is [err] 20 is a
1-methyl-2-propenyl group the acohol  moiety [err] is () and the acid
moiety [err] 5. A    compound according to claim 1, wherein R1 is a
hydrogen atom, [err] is 45
[err] 50 Y is a 1-methyl-2-propynyl group, the alcohol moiety [err] 60 is
(+) and the acid moiety 65 14.    0 050 454 is +)- cis, trans.
[err] 10      6. A compound according to claim 1, wherein [err] is a
hydrogen atom. R2 is [err] Y is a 1-methyl-2-propynyl group, the alcohol
moiety [err] is [err] and the acid moiety [err] is ()-cis, trans. 7. A
process for producing a compound of formula (I) as defined in claim 1,
which process comprises reacting a carboxylic acid of the formula (II): 40
[err] wherein [err] and [err] are as defined in claim 1, or a reactive
derivative thereof, with a cylcopentenolone of 50 the formula (II): 



[err] wherein Y is as defined in claim 1. 60      8. An insecticidal
composition which comprises as an active ingredient a compound as claimed
in any one of claims 1 to 6 or which: has been produced by a process as
claimed in claim 7, together with an inert carrier. 9. A method for
controlling an insect, which method comprises applying to the insect an
insecti- cidally effective amount of a compound as claimed in any one of
claims 1 to 6 or which has been 65 produced by a process as claimed in
claim 7. 15    0 050 454 Patentanspruche 1. Eine Verbindung der Formel (I)
[err] in der R. ein Wasserstoffatom oder eine Methylgruppe bedeutet, R2
einen Rest der Formel 15                                      X         H
C=C x 20 darstellt (in der X eine Methylgruppe oder ein Chlor, Brom-
oder.Fluoratom Ist), wenn R, ein Wasser- stoffatom ist, R2 eine
Methylgruppe bedeutet, wenn R. sine -Methylgruppe ist; und Y eine 1
-Methyl-2- propenyl- oder 1 -Methyl-2-propinylgruppe darstelit. 2.
Verbindung nach Anspruch 1, wobei Y eine 1 -Methyl-2-propenylgruppe
darstellt. 26      3. Verbindung nach Anspruch 1, wobei R. ein
Wasserstoffatom ist, R2 eine Gruppe der Formel cHi --CH=C 30 CH3 bedeutet.
Y eine 1-Methyl-2-propenylgruppe darstellt, die Alkoholeinheit der Formel
35                                 Y\/CH \/ C-CH2 40
2// 0 in der ()-Form vorliegt und die Saureeinheit 45
H    /FR --C -C   C 



so                                    0  /C\   R2 CH3 CH3 in der (i) {) -
cis, trans, 1(ii (+) - trans, oder (iii) (+) - cis,. trans-Form vorliegt,
wobei das cistrans-Verhaltnis gleich 2  8 ist. 4. Verbindung nach Anspruch
1, wobei R1 ein Wasserstoffatom bedeutet, R2 eine Gruppe der Formel 60
C! -CH=C 65 16    g Il~cllllllllll Hil!ll lD IN, 0 050 454 ist, Y eine
I-Methyl-2-propenylgruppe darstellt, die Alkoholeinheit der Formel Y.\
,zCH\ 5 ~~~~~~~C                              CH-0- C-CH2 o~~~ 0 10 in der
()-Form vorliegt und die Siureeinheit der Formal H  /R1 -C-C - C O  xC
R2 ~~~~~ CH3 CH3 20 in der (i)   )-cis, trans, oder ii) () -  cis-Form
vorliegt. 5. Verbindung nach Anspruch 1, wobei B1 zein Wasserstoffatom
bedeutet, R2 eine Gruppe der Formal 25 - CH3 --CH=C 30         -
CH3 ist, Y eine 1-Methyl-2-propinylgruppe darstellt, die Alkoholeinheit der
Formel 



35                                      C\C            0 C- CH / '
I:.2 in der (W-Form vorliegt und die Saureeinheit der Formil HR Y /R1
' 0 C so CH3 C3 in der ()-cis, trans-Form vorliegt. 6. Verbindung nach
Anspruch 1, wobei RI ein Wasserstoffatom bedeutet, R2 eine Gruppe der of
Formel Cl *                    ~~/ -CH=C sow    Cl ist, Y eine
1-Methyl-2-propinylgruppe darstellttb.die Alkoholeinheit der Formel 66 1 7
0 050 454          I I Jill Di{l lIil ll 11111! y  vCH C         CH-O- 5
tC- CH 2 in der ()-Form und die Saureeinheit der Formel id H    R _C-C -C
750 2 CH3 CH3 in der ()- cis, trans-Form vorliegt. 20      7. Verfahren zur
Herstellung einer Verbindung der Formel (i) gemaR Anspruch 1, das Umsetzung
einer Carbonsaure der Formel (111) -rR1      H 26
'C-C-C-OH                                         (111) 



R2     C      0 30          CH3 ClH3 30. in der R. und R2 wie'in Anspruch 1
definiert sind oder eines reaktionsfihigen Derivates davon mit einem
Cyclopentenolen der Formel (11) 3s                      \   /
\~~~~~~~CH-OH                               (1 C -CH ~~~2 40
2 in der Y wie in Anspruch 1 definiert ist, umfaBt. 8. Insektizides Mittel,
das als einen Wirkstoff eine Verbindung nach elnem der Anspruche 1 bis 6
oder elne nach dem Verfahren gemaB Anspruch 7 hergestellte Verbindung
zusammen mit einem in- 45 erten Trfiger umfalt. 9. Verfahren zur Bekampfung
von lnsekten, das Anwendung einer insektizid wirksamen Menge einer
Verbindung hach einem der Anspruche 1 bis 6 oder einer nach dem Verfahren
gemdB Anspruch 7 hergestellten Verbindung auf das Insekt umfalkt S0
Revendications 1. Compos6 de formula (I): 55                Y~~~~~~~~CH
HjI/RI "'C-CH                     R 2                   2 0'
C~~H3 CH3 dans laquelle R. est un atome d'hydrogbne ou un groupe m6thyle,
at quand' R, est un atome d'hydrogbne, R2 est un groupe de formule 65 18
0 050 454 X   . H         C  L  M   S \  / C=C 5
\ (dans laquelle X est un groupe m6thyle ou un atome de chlore. de brome ou
de fluor), et quand R. esl un groupe methyle, R2 est un groupe mdthyle; et
Y est un groupe 1 -methyl-2-propenyle ou 1 -methyl-2- propynyle. no      2.
Compose selon Ia revendication 1, ou Y est un groupe 1-methyl-2-propenyle.
3. Compos6 selon la revendication 1, ou R est un atome d'hydrogene. R2 est 



CH3 Y est un groupe 1-m6thyl-2-propenyle, Ia partie alcool *  20
Y        H\ C\       CH-0- 26                           :        //C- CH2
25              .2 / 0 *          ~~~~eat e  t la partie acides 30
H/Al I    / -                    ~~~~-C- C -C 36
0  CR2 CH3 CH3 :   est (i) ()-.cis, trans, *  40      l (+)i - trans,. ou.
:iii) +) -cis. trans od la proportion cis trans est 2  8. 4. Compos6 selon
la revendication 1, caracterise en ce que R. est un atome d'hydrogene, R2
est 45                                              Cl / -CH= C Cl Y est un
groupe 1 -methyl-2-propenyle, :la partie alcool Y\CH\ CH-0- 60
- C-CH2 !    CH 0 65 est e1 et la partie acide 19    0 050 454
h       l!  AIlNI Iilj Si 1 H/Ri -C-C- C 11 \/\ 5
0    C       R2 CH3 CH3 



est (i (+) -cis, trans, ou (ii) (+)- cis. 5. Compos6 selon la revendication
1, caract6rise en ce quo R. est un atoms d'hydrogene, R2 est CH3 15
/ -CH=C CH 20  Y est un groupe 1 -methyl-2-propynyle, la partie alcool 26
\C~~\ ~C \CH0 y   C    CHH 25 C- CH /       ~~2, 0 30  est (+) et la partie
acide /R1 -C--C - C CH CH 3   3 est (_)-cis, trans. 6. Compos6 selon la
revendication 1, caracteris6 en te que R. est un atoms d'hydrogene, R2 est
CI -CH=C *CI Y est un group. 1 -methyl-2-propynyle, la partie alcool 50
Y         CH 55                                        /C-CH2 est (e) et la
partie acide H  R 60                                    -C-C- C /" \/\ 2
66. est (+)-cis, trans.                   CH3 CH3 20    0 050 454 



7. Proced6 de-production d'un compose de formula (I) selon Ia revendication
1, lequel proc6dd. comprend la reaction d'un acide carboxylique de formule
(IlI): Rl ~ HI \C   C  -C   OH
(III) R2     C      0 :g   10                .               CH3 CH3 od R.
et R2 sont comme dMfinis dans la revendication 1, ou un deriv6 r6actif de
ceux-ci, avec une cyclo- pent6nolone de formula (II): C      OCH-OH \\
/     H(II) C-C ft      ~~20                                    sC        H
od Y est comme d6fini dans a revendication 1. 8. Composition insecticide
comprenant comme ingridient actif un compose selon l'une des
*revendications 1 a 6. ou qui a ete produit. par un procede selon la
revendication 7, ainsi qu'un support 25  inerte. .l I                9.
Methode de lutte contre les insectes, consistant A appliquer aux insectes
une quantit6 efficace sur le plan insecticide d'un compose selon lune des
revendications 1 a 6 ou qui a ete produit par un procede selon la
revendication 7. 30 35 '.A 50 55 60 65. 21    


