
EP 0 404 922 B1 Description The present invention is directed to the
preparation of enantiomer mixtures of a-cyano-3-phenoxybenzyl-
3-(2,2-dichlorovinyl)-2,2-dimethyl-cyclopropane-carboxylate (referred to
hereinafter as cypermethrine) of the 5   formula (I) 10
[err] [err] (I) of given isomer ratio by asymmetric transformation. 20
In the disclosure the sterfc configuration of the substituents related to
the chiral carbon atom (indicated as [err] in the formula) is characterized
by the symbols S and R The terms "cis" and "trans" are used to indicate the
position of the substituents on the [err] carbon atom of the cyclopropane
ring, and the absolute steric configuration of the substituent of the [err]
carbon atom is given as premember 1R and IS. The following abbreviations
are used to indicate the various enantiomers and enantiomer pairs: 25    Ia
mixture of 1RcisS and 1ScisR alfamethrine (Fastac) lb      mixture of I
RtransS and 1StransR (Transmix) Ic      mixture of 1RcisR and 1ScisS Id
mixture of 1 RtransR and 1 StransS If      1RcisS 30  Ig       1 RtransS Ih
1ScisR Ii      I StransR Ia+Ib   asymmethrine (Chinmix) The present
invention is directed to such Isomer mixtures of cypermethrine of the
formula (I) 35 40              [err] 45 which contains out of the
theoretically possible 8 isomers of cypermethrine at least 95 % of 1
RtransS and 1 StransR (lb) isomer pair or only the mixture of 1 Rcis S and
1 ScisR (la) and (Ib) isomer pairs at a ratio of (Ia): (lb) = 55:45 - 25:75
by an asymmetric transformation of II.order In the presence of an amine
base and a solvent 50   starting from a cypermethrine isomer mixture
containing next to the (Ib) isomer pair cis and other trans isomers or the
isomer pair of (Ia) + (Ib) at an undesired ratio and the process is carried
out by a) reacting an oily orcrystalline isomermixtureof the Formula (I) of
at least 90 % byweight purity containing at least 60 % of trans isomers or
cis:trans isomers at a ratio of 65:35 - 15:85 at a temperature of 0 -
25[err] in a system containing up to 0.5 % moisture with 0.1 - 0.5 parts by
weight of triethyl amine or 0.0005 - 0.01 55      parts by weight of
1,5-diazabicyclo[4.3.0]non-5-ene (DBN) or 1,5-diazabicyclo[5.4.0]undecene
(DBU) re- lated to the weight of the starting isomer mixture under
intensive stirring, in the presence of propanol at the saturation point of
the isomer mixture of the desired ratio while adding to the mixture
simultaneously with the epimerization reaction propanol and optionally
triethyl-amine so that the ratio of propanol related 2    EP 0 404 922 B1
to cypermethrine is at the end of the reaction 0.5 - 2 parts byweightand
while underoptional gradual cooling a crystalline product precipitates, and
b) after completing the asymmetric transformation the isolated crystalline
mass is treated with an aqueous acid solution and/or dissolved in the
presence of an organic water Inmiscible solvent at 0 - 70[err] or melted 



5      without any solvent at 60 - 70[err] and washed with an aqueous acid
solution and the organic layer Is washed with water optionally containing
salts or acids and/or the raw product is recrystallized from a solvent con-
taining organic acid and c) as a cyan binding agent aldehyde i`s added to
the working up section of the operation sequence, whereas optionally 10
d) the sequence of operations is continuously carried out in several
reactors by forming a reactor chain by connecting into series 2 - 10
reactors, which can be cooled and heated and contains a mixer and the ele-
ments next to each other are adjusted within a temperature range of (+)30 -
(-)25 [err]C to at most 10[err] tem- perature difference, and at the
beginning 1 part by weight of a desired end product crystal and optionally
up to 0.4 parts by weight base are added to each reactor element and the
mixtures in each reactor are 15     optionally diluted with further OA
parts by weight of protic solvent whereafter to the first reactor 1 part by
weight of raw isomer mixture of the formula (i) of at least 90 % purity and
optionally a further amount of base is added to result in 0.4 parts by
weight, and optionally up to 0.4 parts by weight of protic solvent is
added, the mixture is stirred and the reaction mixture ora part thereof is
introduced to the second and sub- sequent reactors where the addition of
the protic solvent and base and the stirring Is optionally repeated 20
several times, while the raw cypermethrine is repeatedly added continuously
or discontinuously to the first reactor together with up to 0.4 parts by
weight of protic solvent and/or a base while the reaction mixture passes in
orderthrough all reactors underthe above treatment, and the crystals are
optionally isolated from the obtained crystal suspension at the end of the
reactor chain. The above isomers of cypermethrine are insecticides with
favourable biological properties (EP 205.010 and 25    EP 208.758). During
the known processes the desired isomer mixture is separated by
crystallization starting from cy- permethrine isomer mixture. The
crystallization is carried out in the presence of a base which is suitable
to induce epimerization on the [err]-carbon atom, and the undesired isomers
can theoretically be transformed to the desired product. This process 30
is known in the organic chemistry as "an asymmetric transformation of 11.
order". According to processes disclosed for purely cis isomers the (la)
isomer is prepared from the mixture of cis cypermethrines. The starting
material was suspended in a 1.5 - 3.0-fold excess of triethyl-amine or it
was dis- solved hot and seeded with a crystal of (Ia) containing 1 RcisS
and 1ScisR isomers at a ratio of 1:1 and the solution or suspension was
crystallized slowly by gradual cooling. Ia of a purity of 90-95 % was
obtained with 35 a yield of about 80 % (EP 67461 and 109113). Similar
processes were published for the preparation of lb starting from
cypermethrine containing lb + Id trans isomers by epimerization with an
organic or inorganic base, or by epimerization in the optional presence of
an organic solvent, such as petrol ether and
2,6-di-tert-butyl-methyl-phenol as antioxydant at 30 - 60[err] (EPA215.010)
orsuch as described in WO 86/04216. 40      According to a further
publication Ia, Ib and Ia+Ib were prepared by contacting a hydrocarbon
slurry of the starting Isomers with a base and a catalyst, the catalyst
being substantially soluble in the slurry and selected from a quaternary
ammonium compound, a quaternary phosphonium compound and a crown ether,
agitating the slurry while maintaining a temperature effective for
conversion, and recovering the resulting isomers. The tendency to form
benzolne ester by-products was reduced by including in the slurry an
aldehyde scavenger 45 such as a metabisulfite, and/or a tetraalkyl-ammonium
halide catalyst dissolved in an aprotic solvent such as an organic nitrile.
Anorganic bases were used in solid form or as aqueous solutions. The
preferred base is told to be sodium cyanide (PCT Publication WO 88/10249).
The disadvantage of this process is a significant decomposition under the
suggested reaction conditions accompanied e.g. by the formation of benzoine
derivatives of the Formula (II) 50 55 3 



EP 0 404 922 B1 5 [err] 10 (II) 15 The suggested "scavenger-molecule
prevents only the formation of the benzoine derivatives but not the de-
composition of cypermethrine. As afurtherdisadvantage the release of cyan
can be mentioned during the work- ing up as a by-product of the
decomposition. The treatment of the reaction mixture consisting of several
layers further complicates the reliable industrial realization of this
critical reaction. May be that Is why in the numerous 20  examples of this
publication no yield results are reported. The increased difficulties
occurring with the mixtures containing together isomers ia and lb are shown
by EP 67461 as well, where the preparation of the isomer pair of Ia is
disclosed by transforming (Ia + Ic) isomer mixture in triethyl amine.
According to this publication the presence of 6 or 10 % trans isomer
contamination in the starting material reduced the yield of Ia to 63 or 36
%. In case of a higher trans isomer content the crystallization of Ia could
not be expected and even less the 25  isolation of mixture (Ia + lb).
According to a known process pure Ia + Ib can be prepared by selective
crystallization of cypermethrine of sufficient purity by choosing suitable
conditions, like solvent, temperature and pure seeding crystal. The proc-
ess lasts several weeks. Thus, the Ia + Ib mixture can be obtained with a
yield of 80 % calculated to the la + lb isomer pair content of the starting
cypermethrine. The disadvantage of the process is that the other biolog- 30
ically less valuable stereoisomers of cypermethrine remain unutilized (EP
208.758). The industrial preparation of isomer pure products (active
ingredient content above 97 %) is still problem- atic. Particularly, the
mixtures containing Ia show a skin-irritating effect inducing in
individuals serious allergy and therefore the simplification of the working
up was intended. The epimerization according to the present invention is to
be conducted in a system containing up to 0.5 35  % moisture. According
toourresultsa catalyticamountofwatercan already influence the formation of
benzoine derivatives of the Formula (11). As opposed to previous processes
we do not bind the decomposition products but prevent the hydrolytic
decomposition of cypermethrine. According to the invention an industrial
process can be performed by combining the elements a), b) and c) and
optionally d) and this process results in stable pure products which can be
obtained with a good yield 40  and simple, safe process, which is
acceptable from health protecting point of view as well. The elements are
further detailed as follows: The element a) of the process of the invention
is based on the recognition that from the point of view of a successful
asymmetric transformation of second order not only the selection of a
suitable base is critical for maintaining the rate of the matched
epimerization and crystallization process but also a given amount of prop-
45  anol has to be added simultaneouslywith the epimerization reaction ata
suitable temperature. Itwas observed that if to the oily cypermethrine
isomer mixture a solvent suitable forcrystaliization, such as isopropanol
Is add- ed, then the solvent is dissolved to a certain extent by
cypermethrine and then at a so-called saturation or equi- librium value the
mixture suddenly turns to an emulsion. By further addition of the solvent
the formed emulsion gradually turns to a real solution. The same phenomenon
can be observed if the solvent suitable for crystalli- 50  zation contains
a base as well. According to our observation the asymmetric transformation
can be carried out most quickly at the saturation or equilibrium value. As
to our knowledge this observation has not yet been pub- lished in
connection with asymmetric transformation. The rate of transformation is
reduced by the progression of the product formation but it may be improved
by adding further propanol (propanol selectively promotes the
crystallization of Ia and Ib). This process is further promoted by cooling
the mixture. 



55      This equilibrium or saturation condition, however, means a narrow
interval and consequently the compo- sition of the formed product is
already Influenced by a small deviation. If the temperature is raised from
14 - 15[err] to 20 [err] when preparing an Isomer mixture of Ia: lb = 4:6,
then a significant yield reduction and an en- richment of the lb enantiomer
pair can be observed instead of the thermodynamically expected Ia
enantiomer 4    EP 0 404 922 B1 pair of the higher melting point (86[err].
The same can be achieved by deliberately increasing the amount of the
solvent. The process of the invention makes it possible to get a product
diferring from the cis:trans compo- sition of the starting cypermethrine
even by 30 % by weight and a product can be isolated which has the desired
isomer ratio. As a starting material both oily and crystalline
cypermethrine isomer mixtures can be used. When 5   using a crystalline
starting material, the epimerization reaction can be realized more quickly,
even if the reaction is performed discontinuously. The preparation of some
important la:lb isomer pairs is detailed as follows. In order to prepare
mixtures wherein the isomer ratio la: lb = 40: 60 as a starting material a
cypermethrine mixture is used of the isomer ratio (Ia + Ic) = 35- 45, (lb +
Id) = 50 - 60 % by weight and the reaction is continued 10  for4 - 10 days
depending on the amount at3 - 16[err] then for 1 - 5 days at  [err] while
the ratio of cypermethrine: triethyl-amine: :propanol is 1: 0.2-0.3: 1-1.5.
The addition of propanol is preferably started from the second day and
continued until the 5th day. If a mixture of la: lb = 50: 50 % by weight is
prepared then an isomer mixture of (Ia + Ic) = 40-55, (Ib+Id) = 45-55 % by
weight is used as starting material and the isomerization is continued for
1- 10 days. 15     If an isomer mixture of la: lb = 25 - 30:75 - 70 % by
weight is to be prepared then an isomer mixture of la + Ic = 35-45 = (lb +
Id ) = 50-60 % by weight is used as starting material. The asymmetric
transformation and the isolation is carried out for 1-5 days at 25[err]. It
is preferred to cool the reaction mixture below 0 [err] and precrystallize
if an oily cypermethrine is used as starting material. 20      The small
amount of (Ic + Id) isomer pairs being present in the isolated product due
to the washing of the filtered crystalline end-product can
befurtherreduced. As washing solvents hexane, heptane, petrol ether, eta-
nol and/or isopropanol or mixtures of these solvents with acids, such as
acetic acid, phtalic acid, maleic acid, fumar acid and malonic acid or
alkylated malonic acid can be used. The asymmetric transformation can be
performed in the presence of both isopropanol and n-propanol. 25     It is
an important feature of our process that in the last third term of the
reaction time the reaction mixture is gradually cooled below 0 [err]
preferably below -10 - (-25) [err] We have found that a small amount of
basic, such as nitrogen containing contamination results in the epi-
merization of the end-product. The same epimerization can be caused by
contamination in the introduced sol- vent or by any of the residual
reactants during the preparation or by contaminations introduced with added
ma- 30  terials during the formulation. In the tables attached to the
examples it is shown howthe undesired epimerization can be prevented by
suitably added acids (represented by the introduction of a small amount of
triethyl amine) and how the products can be stabilized. The investigations
led to the element b) of our process. According to element b) of the
present invention the reaction mixture can be acidified or the crystalline
sus- pension can be digested by using 0.1 - 5 % by weight of aqueous acid,
preferably hydrochloric acid, formic 35  acid, phtalic acid, malonic acid,
fumaric acid or alkylated malonic acid or maleic acid, optionally
containing a cyan binding agent. For the extraction of the crystalline
suspension a water inmiscible organic solvent, preferably hexane, cy-
clohexane, petrol ether, dichlormethane, dichlorethane, chloroform, carbon
tetrachloride, ethyl-acetate, ben- zene, toluene or xylene may be used. It
Is preferred if the extract is washed with water or with water saturated 



40  with sodium chloride and/or with a 0.1 % by weight of aqueous mineral
or organic acid, preferably hydrochloric acid, acetic acid, phtalic acid,
malonic acid, alkylated malonic acid, fumaric acid or maleic acid solution.
In order to recrystallize the product an apolar or protic solvent,
preferably hexane, heptane, petrol ether, methanol, ethanol, isopropanol or
a mixture thereof with acid, preferably acetic acid, maleic acid, fumaric
acid, malonic acid or alkylated malonic acid can be used. 45      The
product is always obtained as a crystal, a melt or a solution at the end of
the sequence of operations. The product shows a stable isomer ratio after
12 months as well. If the reaction is carried out under anhydrous
conditions, then as mentioned above the decomposition of cypermethrine can
be prevented. The supression of the decomposition also reduces the cyan
content of the reaction mixture. 50      During the long treatment,
however, a small decomposition can occur in the reaction mixture under
indus- trial conditions. Therefore according to element c) of our invention
we also ensured that no problem should be caused by the appearance of the
free cyan from the point of view of safety. At each time when it would be
pos- sible that a small amount of free cyan appears by the acidification of
the medium an aldehyde is added to the reaction mixture as a stable cyan
binding agent to prevent that cyan gets into the air space. Preferably
formal- 55   dehyde is used. The so obtained cyano glycolic acid nitrile in
the waste mixture can be hydrolysed also to gly- colic acid by simple
heating and the so obtained mixture can be processed without danger. The
asymmetric transformation of 11. order is a heterogeneous equilibrium
reaction consisting of two steps. The determination of the reaction
kinetics of such reaction is only possible by experiment. In our case the
proc- 5    EP 0 404 922 B1 ess is made more complicated as the
concentration changing with the progression of crystallization is further
diluted and the epimerization reaction temperature can be raised and then
decreased by the progress of the process. In order to clarify if the
reaction kinetics of the process makes the use of a cascade reactor
theoretically possible the order of the reaction was determined. The
reaction can be described with an apparent kinetics of 5    second order,
and this means that the use of a continuous or quasi continuous reactor
chain can increase the capacity and the conversion which can be achieved
within time unit, respectively. The element d) of our Invention is based on
the recognition that on the basis of the reaction kinetics of the
asymmetric transformation of second order of cypermethrine the process can
be performed more favourably by using a continuous or quasi continuous
cascade reactor. The reaction can be performed continuously or 10  quasi
continuously. In the first case the materials are charged or discharged
continuously whereas in the second case the material is charged by portions
so that the reactor chain functions without interruption. Several reactor
chains can be formed parallelly with each other. It is preferred to use
trans connections in the reactor chain thus recirculation or bypass can be
carried out. The advantage of the method is that the capacity can be mul-
tiplied related to several batch reactors and the conversion of the
transformation can be improved as well. The 15  formed product can be
processed continuously and therefore the decomposition or aggregation due
to standing can be avoided. The desired conversion can be achieved during a
shorter time related to material unit and thus the danger of decomposition
can be reduced. The equipments can be tempered to constant temperature
saving thereby energy. The present invention also provides stable
arthropodicidal compositions containing as active ingredient an 20  isomer
mixture of cypermethrine of the formula (I) which contains at least 95 % by
weight an enantiomer pair of 1RcisS and 1 ScisR (Ia) and an enantiomer of
1RtransS and 1 StransR (Ib) at a ratio of Ia: lb = 55:45 - 25:75 or the
isomer pair Ia or lb and as a stabilizer the composition contains 0.001 -
0.1 % by weight related to the active ingredient of an acid or acid
mixturepreferably non-volatile carboxylic acids of pK1 = 1-5 such as
phtalic acid, succinic acid, tartaric acid, maleic acid, fumaric acid,
malonic acid or once or several times substituted 



25  alkylated derivatives thereof and/or oxalic acid. When carrying out the
process d.) according to our invention using continuous or intermittent
feed it is pre- ferable to use the following concentrations in the starting
reaction mixture: 50-80 w% of cypermethrine, 1-50 w% of propanol, 10-20 w%
of triethyl amine or 0.0002-0.01 w% of DBN or DBU. It Is also advantageous
to assure that the concentrations in the final reaction mixture after
accomplishing 30  asymmetrical transformation should be the following:
25-45 % of cypermethrine, 45-75 w% of propanol, 4-14 w% of triethyl amine
or 0.0002 w% - 0.004.w% of DBN or DBU. In a continuous process the velocity
of flow of the reaction mixture should be 50-150 g/hour/liter of useful
volume of the reactor system. The stabilized solutions or products,
containing the cypermethrine isomers as defined above along with 35  the
stabilizing acids mentioned above may be used in admixture with additives
used In pesticide industry for agricultural, veterinary, human health
and/or hygienical purposes (see e.g. EP 208,758). The use of additives that
might counteract the stabilizing action of the acids, especially the use of
bases has to be avoided or has to be taken In account when defining the
quantity of acid used. Also the solvents have to be chosen accordingly. The
further details of our invention are illustrated in the following examples.
40      The used and isolated substances were analyzed by HPLC technique.
See Analytical Methods for Pesti- cides and Plant Growth Regulators: XIII,
Ed. by G. Zweig and J. Sherma, Academic Press, 1984.) Where it is not
specially mentioned the water content of the reactants is below 0.1 % by
weight. Example 1 45 Preparation of a 40:60 mixture of 1 RcisS and 1ScisR
enantiomer pair Ia and 1RtransS and 1StransR en- antlomer pair lb from
cypermethrine To an equipment equipped with a magnetic stirrer 100 g
crystalline cypermethrine of 99 % by weight purity (m.p.: 38-43[err] isomer
ratio: Ia = = 18.1 % by weight, lb = 23.1 % by weight Ic = 23.5 % by weight
Id = 34.3 50  % by weight) are suspended in a mixture of 21.7 g
triethyl-amine and 23.5 g isopropanol, and the mixture is stirred for 24
hours at 16[err] The gradually thickening suspension is diluted four times
with 31.5 g isopropanol each in every 24 hours and then the mixture
isfurtherstirred for24 hours at[err] The thicksuspension is filtered,
washed with 39.3 g isopropanol, 31.5 9 isopropanol containing 0.25 % by
weight of acetic acid and with 23.5 g further isopropanol and dried In
vacuo at room temperature  87 g snow-white crystalline substance are ob- 55
tained. M.p. 62 - 63 [err] isomer ratio: la = 38.0 % by weight, lb = 59.3 %
by weight, Ic = 1.2 % by weight, Id = 0.4 % by weight Purity: 98.9 % by
weight. 6    EP 0 404 922 B1 The mother Iye is evaporated and the process
described above is repeated with the obtained 13.5 g of prod- uct and with
a mixture of 13.0 g isopropanol and 2.8 g triethyl-amine and as a second
generation further 7 g of snow-white crystalline substance are obtained.
M.p.: 62- 65[err] 5   Isomer composition: Ia = 48 % by weight, lb = 48.2 %
by weight, Ic = 1% by weight; Id = 0.4 % by weight. Purity: 97.6 % by
weight. Example 2 10  Preparation of a 40:60 mixture of 1 RcisS and 1ScisR
(Ia) and 1RtransS and 1StransR (Ib) from cyper- methrine One may proceed as
given in Example 1 but the crystalline cypermethrine is replaced by 100 g
thick oily 



cypermethrine (purity: 95.6 % by weight, isomer composition: Ia: 17.6 % by
weight, Ib: 22.6 % by weight, Ic: 22.9 % by weight, Id: 32.4 % by weight)
are used and the reaction is performed at 11[err]. By combining gen- 15
erations I and 11 91 g (91 %) of snowwhite crystalline product are
obtained. Mp.:62-64C. isomer composition: Ia: 38.1 % by weight, Ib: 58.1 %
by weight, Ic: 1.1 % by weight, Id: 0.7 % by weight. Purity: 98 % by
weight. 20  Example 3 Preparation of a 50:50 mixture of 1RcisS and 1ScisR
(Ia) and 1RtransS and 1StransR (Ib) from cyper- methrine One may proceed as
given in Example 1 but as starting material 100 g crystalline cypermethrine
are used 25  (purity: 98 % by weight, Ia: 22.3 % by weight, Ib: 20.4 % by
weight, Ic: 26.6 % by weight, Id: 28.7 % by weight).From the combined
generations I and II 95 g snow-white crystalline product are obtained. Mp.:
64.5 - 65.5[err] Isomer composition: Ia: 48.2 % by weight; Ib: 48.4 % by
weight; Ic: 1.1 % by weight; Id: 0.6 % by weight. Purity: 98.3 % by weight.
30 Example 4 Preparation of 1RcisS and 1ScisR (Ia) and 1RtransS and
1StransR (Ib) from cypermethrine at 25[err] The starting material is the
same as given in Example 1, but epimerization is carried out at 25[err] and
52.1 35  g crystalline snow-white product Is obtained. M.p.: 65 - 68[err]
Isomer composition: Ia: 28.8 % by weight Ib: 67.3 % by weight; Ic: 0.8 % by
weight; Id: 0.3 % by weight Purity: 97.2 % by weight. 40  Example 5
Preparation of 1RcisS and 1ScisR (Ia) and 1RtransS and 1StransR (Ib) from
cypermethrine with DBN The starting mixture is the same as used in Example
1 but triethyl-amine is replaced by 0.1 g DBN and from the generations I
and 11 95 g white crystalline product are obtained. 45  M.p.: 62 - 64[err]
Isomer composition: Ia: 39.4 % by weight; ib: 57.4 % by weight; Ic: 1.2 %
by weight; Id: 0.8 % by weight. Purity: 98.8 % by weight. Example 6 50
Preparation of 1RcisS and 1ScisR (Ia) and 1RtransS and 1StransR (Ib) of a
ratio of 40:60 from cyper- methrine with n-propanol To an equipmment
equipped with a magnetic stirrer, thermometer and having 2 openings 100 g
of cyper- methrine oil are added (purity 91 A % byweight, Ia: 16.6 %
byweight, Ib: 21.5 % by weight, Ic: 21.8 % by weight, 55  Id: 31.5 % by
weight). The material Is stirred in the mixture of 14.5 g of triethyl-amine
and 24.1 g n-propanol for4 days at 10-12[err] In the mean time the
suspension is diluted after24 hours with a mixture of 14.5 g triethyl-
amine and 16 g n-propanol and the dilution is repeated in every 24 hours
with 24.1 g n-propanol 3 times. After the addition of the last solvent
portion the temperature of the reaction mixture is cooled to 5[err] and it
is stirred 7    EP 0 404 922 B1 for further 24 hours. The precipitated
crystals are filtered and washed contamination-free as described in Example
1 and the product is dried. In the first generation 82 g of snow-white
crystalline substance is obtained. 



M.p.: 62 - 63[err] 5   Isomer composition: Ia: 38.0 % by weight; Ib: 60.0 %
by weight; Ic: 1.0 % by weight; Id: 0.5 % by weight Purity: 99.5 % by
weight. After evaporating the mother liquid is recrystallized as given in
example 1. Example 7 10 To a duplicator equipped with controlled cooling
and vapour heating and propeller stirrer of 3000 liter ca- pacity 600 kg of
cypermethrine oil (purity: 92 % by weight, composition: (Ia+Ic) = 42 % by
weight, (Ib+Id) = 50 % by weight), 180 kg of anhydrous isopropanol (water
content: max. 0.2 % by weight) 180 kg of anhydrous triethyl-amine (water
content max. 0.2 % by weight) are added and the mixture is dissolved under
stirring. Op- 15  tionally 4 kg of (Ia = 38 % by weight, lb = 58 % by
weight) cypermethrine seeding crystalline can be added for seeding at
25[err]. In order to carry out the asymmetric transformation the solution
is stirred at 3 - 7[err] for 18 hours, and to the crystallizing mixture 228
kg anhydrous isopropanol are added. The mixture is stirred again for 24
hours at 3 - 7 C, 96 kg anhydrous isopropanol are added, the mixture is
stirred for 24 hours at 3 - 7 [err] and finally 96 kg of anhydrous
Isopropanol are added by suction and the mixture is further stirred for 168
hours 20  at 3 - 7[err] The reaction mixture is then cooled to 0 -
(-5)[err] and stirred for 96 hours. The obtained crystal-suspension is
filtered on a pressure filter in 4 equal portions with nitrogen. The 120 kg
crystalline mass is washed as a filter cake with anhydrous isopropanol,
filtered, elutriated with 4 % by weight of acetic acid-isopropanol solution
and filtered with nitrogen pressure. The obtained crystals are dried for 12
hours at 40 - 45[err] under heating and 25  stirring in a vacuo dryer
equipped with a band stirrer. 500 kg of asymmethrine are obtained. Its
composition according to GC analyzis: (Ia) = 38.2 % by weight, (Ib) = 58.3
% by weight, (Ic) = 0.6 % by weight, (Id) = = 0.8 % by weight. Purity: 97.9
% by weight. 30   Example 8 One may proceed as given in Example 1 but a
friction disc stirrer is used and the fourth dilution after the third
dilution is carried out after 48 hours. The mixture is stirred for 48 hours
at 0[err] and the material Is diluted with a further 40 ml (31.5 g) of
isopropanol. The mixture is further cooled and at -5 [err] it is stirred
for 48 hours 35  and at -10[err] for 72 hours. As given in Example 1 90 g
of snow white crystalline material are obtained. M.p.: 62.5[err] Isomer
composition: Ia: 39.0 % by weight Ib: 59.5 % by weight; Ic: 0.6 % by
weight, Id: 0.2 % by weight. Example 9 40 One may proceed as given in
Example 1 but 0.1 g DBU is used instead of triethyl-amine. In the first and
second combined generation 94 g white crystalline material are obtained.
M.p.: 62.5 - 64 [err] Isomer composition: Ia: 39.6 % by weight ib: 57.2 %
by weight; Ic: 1.2 % by weight; Id: 0.9 % by weight 45   Purity: 98.9 % by
weight. Example 10 Seven reactors of capacity 750 ml and equipped with
cooler and stirrer are connected to series. The first 50  reactor is cooled
to 0[err] the second reactor is cooled to 8[err] and the further reactors
are cooled subsequently to 14, 15, 10, 0 and -10[err]. Into the reactors
100 g of 1Rcis S and 1S cis R(la) and 1Rtrans S and 1S trans R (Ib) isomers
are added at a ratio of (Ia) : (Ib) = 40:60 and at least 95 percent of
crystalline 2,2-dimethyl-3- (2',2-dichlorovinyl)-cyclopropane-carboxylic
acid [err]cyano-(m-phenoxy-benzyl)-ester (Cypermethrine) are added. To the
first and second reactor 30 ml isopropanol and 30 ml triethyl-amine are
also added and in addition 55  to the third reactor a further 40, and to
the fourth reactor 80, to the fifth reactor 120, to the sixth reactor 160
and to the seventh reactor 200 ml of isopropanol are added. The mixtures
are thermostated under vigorous stirring. To the first reactor 100 g oily
cypermethrine containing all cis and trans isomers at a ratio of 41:59 and 



of an average purity of 94 % and 30 ml of isopropanol are added. The
mixtures are continuously stirred and 8    EP 0 404 922 B1 after 12 hours
to the first reactor 30 ml of triethyl-amine are charged. The half of the
diluted mixture is passed to the next reactor, and the addition of
cypermethrine and isopropanol to the first reactor is repeated. After 12
hours the mixture of the first reactor is diluted with 30 ml of triethyl
amine and the half of the mixture of the second reactor is passed to the
third reactor and half of the content of the first reactor is passed to the
second 5   reactor. Then, 100 g of cypermethrine and 30 ml of isopropyl
alcohol are again added to the first reactor and after 12 hours stirring
the first reactor is diluted with 30 ml of triethyl-amine and the third
reactor is diluted with 40 ml isopropanol and the half of the mixtures are
passed from the third reactor to the fourth reactor and from the second
reactor to the third reactor and from the first reactor to the second
reactor. Repeating the feeding in of cypermethrine and isopropanol after 12
hours stirring and after the passing of 10  the materials the first reactor
is diluted with 30 ml triethyl-amine and the 3., 4., 5., 6. and 7. reactors
are diluted with 40 ml of isopropanol and the half of the reactors is
passed to the next reactor and the product obtained at the end of the
reactor chain is passed on the filter and the whole operation sequence is
repeated at every 12 hours for any time. The filtered material which
contains 0.1 % by weight of formaldehyde is washed with iso- propanol
containing 0.5 % acetic acid and dried at room temperature. At each time 85
g of snowwhite crystalline 15  substance are obtained. Purity: 97 %
containing 38.5 % of isomer pair Ia and 58.5 % isomer pair lb. M.p.:
63[err] Yield: related to the starting material: 85 %. 20   Example 11
Seven reactors of capacity of 750 ml equipped with cooler and stirrer are
connected in series. The first reactor is tempered to 20[err], the second
reactor to 25[err] the third reactor to 25[err] and the fourth reactor to
20[err] and the further reactors are cooled to temperatures being by 5[err]
lower than the previous reactors. To 25  the reactors 100 g isomer pair
(Ib) are added containing at least 95 % crystalline end-product and to the
first and second reactor 30 ml triethyl-amine and 30 ml isopropanol are
given. In addition to that to the third reactor a further 40 and to the
fourth reactor 80 and to the fifth reactor 120, to the sixth reactor 180
and to seventh reactor 200 ml Isopropanol are given. The mixtures are
thermostated under continuous vigorous stirring and then to the first
reactor 100 g of oily cypermethrine containing all trans isomers and of an
average purity of 94 30   % or cypermethrine melt and 30ml isopropanol are
added. After 12 hours stirring 30 ml triethyl-amine are added to the first
reactor. Half of the diluted mixture is passed to the next reactor and the
addition of cypermethrine and isopropanol is repeated. After 12 hours the
mixture of the first reactor is diluted with 30 ml of triethyl-amine, half
of the mixture In the second reactor Is passed to the third reactor, and
half of the content of the third reactor is passed to the second reactor.
Then, 100 g cypermethrine and 30 ml isopropyl-alcohol are again added to 35
the first reactor. After 12 hours stirring the first reactor is diluted
with 30 ml of triethyl-amine and the third reactor is diluted with 40 ml of
isopropanol. Half of the content of the third reactor is passed to the
fourth reactor and from the second reactor to the third reactor and then
from the first reactor to the second reactor. By repeating the additions of
cypermethrine and isopropanol and after 12 hours stirring the first reactor
is diluted with 30 ml triethyl-amine and the 3., 4., 5., 6. and 7. reactors
are diluted with 40 ml isopropanol and the half of the content 40  of the
reactors is passed to the next reactor and the product obtained at the end
of the reactor chain is passed on the filter and the whole operation
sequence is repeated at every 12 hours until any time. The filtered
material which contains 0.05 % by weight of formaldehyde is washed with
isopropanol containing 0.5 % phtalic acid and dried at room temperature. At
each time 85 g of show white crystalline product are obtained containing 98
% of (Ia) isomer pair. 



45   M.p.: 80 [err] Example 12 One may proceed as described in Example 10.
with the exception that as starting material Cypermethrine 50  containing
cis-trans isomers at a ratio of 1:1 is used and as seeding crystal a
crystal containing isomers Ia and lb at a ratio of 1:1 and in an amount of
at least 95 % is used. 85 g of snow white crystalline substance are ob-
tained. Purity: 97 % Isomer ratio Ia and lb 48:49 55   M.p.: 65[err]    EP
0 404 922 B1 Example 13 One may proceed as described in Examples 10 - 12
with the exception that the product obtained at the end of the reactor
chain containing 0.2 % by weight of formaldehyde is acidified with 2 % by
weight of aqueous 5   hydrochloric acid solution and extracted under
heating to 65 [err] with 500 ml heptane and washed hot with 50 ml 1 %
hydrochloric acid solution, 100 ml of water and 100 ml of saturated
sodium-chloride solution and the mixture is crystallized under gradual
cooling to -5 [err] The precipitated substance is filtered and dried. Every
time 87 g of white crystalline product are obtained. Purity: 98.5 % 10
Isomer ratio: la:lb = 39.0:59.5 M.p.: 65.5[err] Example 14 15     One may
proceed as given In Example 10 but the product obtained at the end of the
reactor chain containing 0.3 % by weight of formaldehyde Is acidified with
2 % by weight of hydrochloric acid. The mixture is extracted with
dichlor-ethane, the organic layer is washed with 50 ml of 1 % by weight of
aqueous hydrochloric acid sol- ution and twice with 100 ml of water, it is
evaporated and dissolved In a double amount of methanol and crys- tallized
under gradual cooling to -5[err]. Every time 86 g of snow white crystalline
product are obtained. 20  Purity: 98 %. Isomer ratio: la:lb = 39:59. M.P:
63[err] Example 15 25 One may proceed as described in Example 10 but the
product obtained at the end of the reactor chain is neutralized with 2 % by
weight of hydrochloric acid, extracted with ethyl-acetate and the organic
layer is washed 5 times with 50 ml of 0.5 % by weight of aqueous phtalic
acid solution containing 0.1 % by weight of formalde- hyde and after
evaporation it is dissolved in a double volume of 2 % by weight of phtalic
acid-methanol and 30  crystallized under gradual cooling to -5[err] The
crystals are filtered and dried. 86 g of snow white crystalline product are
obtained. Purity: 98 % Isomer ratio: Ia:Ib = 39:59 The isomer ratio was
unchanged after a shelf life of 12 months. 35  M.p.: 63[err] Example 16 One
may proceed as disclosed in Example 10 with the exception that after
starting the reactor sequence 40  a crystalline cypermethrine of 99.5 %
purity containing cis and trans isomer ata ratio of 4:6 is used. The
material transport is carried out in every 24 hours. At the end of the
reactor sequence the obtained suspension is acidified 



with an aqueous solution containing 0.4 % by weight of formaldehyde and 2 %
by weight of hydrochloric acid and it Is extracted with 500 ml (433 g)
xylene and washed with 50 ml 2 % by weight of aqueous phtalic acid solution
and 100 ml (1 %) maleic acid solution. Thus 535 g Chinmix solution are
obtained containing 6.9 % 45  isomer pair Ia, 10.6 % isomer pair lb and
0.35 % isomer pair Ic and 0.28 % isomer pair Id. Example 17 One may proceed
as given in Example 10 with the exception that the material obtained at the
end of the 50  reactor chain is acidified with an aqueous solution
containing 2 % by weight of hydrochloric acid and 0.4 % by weight of
formaldehyde. The mixture is extracted with 400 ml of petrolether (100-120)
under heating to 60 [err]. The organic layer is washed with an aqueous
solution containing 0.1 % by weight of formaldehyde and 0.1 % by weight of
hydrochloric acid and the washing is repeated with 50 ml of a solution
containing 1 % by weight of hydrochloric acid and 0.1 % by weight of
formaline, with 50 ml water and 50 ml aqueous solution containing 55   5 %
by weight of diethyl malonic acid, and the organic layer is separated and
the solution is crystallized under slow cooling. After filtration and
drying 88 g of snow white crystalline isomer mixture of la:Ib = 39.0:59.5
is ob- tained. Purity: 98 %. 10    EP 0 404 922 B1 M.p.: 65[err] Example 18
5      One may proceed as given in Example 17 but after washing with
malonic acid solution in the last step of the working up for washing 50 ml
of water are used and the organic layer is separated. To the solution 0.2
ml of isopropanol is added which contains 0.04 g of maleic acid. The
mixture is crystallized under slow cooling. After filtration and drying 87
g of white crystalline product are obtained, which is an isomer mixture of
la:lb = 39.0:59.5. 10  Purity 98.5 % M.p.:64-66[err] The isomer ratio
remained unchanged after a shelf life of 12 months. Example 19 15 Stability
test Acrystalline cypermethrine isomer mixture of 99.9 % purity containing
in 40 % by weight 1 g of Isomer pair Ia and in 60 % by weight I g of isomer
pair lb is dissolved in 2 ml of toluene and the solution is diluted with 8
ml ofanhydrous ethanol. Similar solutions are prepared from isomer pairs Ia
and lb, respectively. To the samples 20  various acids as given in the
following table are added, dissolved in 10 %weight byvolumeofanhydrous
ethanol and 10 % by volume of triethyl amine in anhydrous ethanol and the
solutions are allowed to stand at room tem- perature and after 1 week the
isomer composition of the substance was examined. The results are
summarized in the following tables. 25 Table I 30     Y = Ia  + Ib X = Ic +
Id 35 40 45 50 



55    EP 0 404 922 B1 Acid     Acid       Triethyl-amine solution amount
composition solu-      0 ml        0.01 ml      0.1 ml       1 ml 5 tion,
X     Y     X     Y      X     Y     X      Y ml      (%)   (%)   (%)   (%)
(%)               (%)      (%) 10         -        0        0   .99.9  50
49.9   47   45    40    43 Phtalic acid        1        0    99.9   0
99.9    0   99.9  50    49.9 15     Phtalic acid        2        0    99.9
0    99.9    0   99.9   5    94.9 Maleinic acid        1        0    99.9
0    99.9    0   99.9   3    96.9 Maleinic acid        2        0    99.9
0    99.9    0   99.9   0    99.9 25 Malonic acid        0.1      0    99.9
0    99.9    5   94.9  50    49.9 Malonic 30 acid        1        0    99.9
0    99.9    0   99.9   0    99.9 Fumaric acid        1        0    99.9
0    99.9    0   99.9   3    96.9 35 Fumaric acid        2        0    99.9
0    99.9    0   99.9   0    99.9 40    Oxalic acid        1         0
99.9   0    99.9    0   99.9   2    97.9 Oxalic 45     acid        2
0    99.9   0    99.9    0   99.9   0    99.9 para-toluene sulphonic acid
1         0    99.9   0    99.9    0   99.9  49.9  50 para-toluene
sulphonic acid        2         0    99.9   0    99.9    0   99.9   2
97.9 12    EP 0 404 922 B1 Table II Y' = Ib   X' = Id 5 



Acid     Acid        Triethyl-amine solution amount, composition solu-
o ml         0.01 ml      0.1 ml        1 ml tion,     X'    Y'    XI    Y'
X'    Y'    X'    Y' -        0         0    99.9  50.1  49.8  46    45.8
41    42 Phtalic acid        2         0    99.9  0      99.9
4.9   95.1 20     Maleic acid        2         0    99.9  0      99.9  0
99.9  0      99.9 Malonic 25     acid         1        0    99.9  0
99.9  0      99.9  0      99.9 Fumaric acid        2         0    99.9  0
99.9  0      99.9  0      99.9 30 35 40 45 50 55 13    EP 0 404 922 B1
Table III Y"= Ia  X" = Ic 5 Acid     Acid        Triethyl-amine solution
amount, composition solu-       0 ml        0.01 ml      0.1 ml        1 ml
10                tion, tion,   X"      Y"    X"   Y"   X"   Y'   X"   Y"
ml      (%)   (%)  (%)   (%)        (%)   (%)  (%) 0        0    99.9  50.4
49.2  48    43    41    42 15 Phtalic acid        2         0    99.9  0
99.9  0      99.9  6     94.2 20     Maleic acid        2         0    99.9
0      99.9  0      99.9  0     99.9 Malonic 25     acid         1        0
99.9  0      99.9  0      99.9  0      99.9 Fumaric acid        2         0
99.9  0      99.9  0      99.9  0     99.9 30     Oxalic acid        1
0    99.9  0      99.9  0      99.9  2.2   97.1 Oxalic 35     acid
2        0    99.9  0      99.9  0      99.9  0      99.9 Examle 20 40
Stability test I g of the product of Example 18 is dissolved in 2 ml of
toluene and the solution Is diluted with 8 ml of an- 



hydrous ethanol and 10 % by volume of triethyl-amine solution is added. The
solutions are allowed to stand for 1 week at room temperature and the
isomer composition is then examined. 45 50 55 14    EP 0 404 922 B1 X  =
Ic + Id.  Y =  Ia    lb 5 Isomer             Amount  of  triethyl-amine
solution  (ml) 0       0.01         0.02        0.05         0.1        0.2
10 X  (%)        2         2           2            20           48
47 Y  (%)      96        96           96            78         49.5
48 15 Example 21 200 g of a reaction mixture containing the crystalline
suspension obtained at the end of Example 10 are 20  passed to an equipment
equipped with heater, stirrer and a discharge at the bottom and it is
acidified under steady stirring with an aqueous solution containing 2 % by
weight of hydrochloric acid and 0.2 % by weight of formaldehyde to pH = 2.
After stirring for 15 minutes the pH of the solution is checked and the
crystalline sus- pension is melted to an emulsion by heating to 60 [err].
After 15 minutes stirring the oily cypermethrine is sedi- mented and
separated. The warm product is taken up in 150 ml of isopropanol containing
1 % by weight of 25   maleic acid and it is crystallized after slow cooling
and seeding. The precipited snow white crystals are filtered, washed with
50 ml of icecold isopropanol containing 1 % by weight of maleic acid and
dried. Thus 56 g of snow white crystalline product are obtained. M.p.: 62.5
- 63[err] Purity: 97 % 30  Isomer ratio: la:lb = 38.5 - 58.5 Yield related
to the starting material: 88 %. Example 22 35      One may proceed as given
in Example 10, but a thousand times higher size is used and the feeding In
and discharging of the materials are performed continuously. The following
material flows are ensured: 40 45 50 55 15    EP 0 404 922 B1 order of
material flow in (kg/h)               material flow out 5      reactors
cyper-    previous    TEA   IPA                    (kg/h) methrine  reactor
1        8.33          0         1.83   2.0               12.16 



2          0        12.16         0       0               12.16 3
0        12.16         0      2.6              14.76 4          0
14.76         0      2.6              17.36 5          0        17.76
0      2.6              19.96 6          0        19.96         0      2.6
22.56 20 7          0        22.56         0      2.6              25.16 On
a daily average 171.0 kg of a product as given in Example 10 are obtained.
25 Example 23 One may proceed as given In Example 22 but as starting
material an oily trans cypermethrine is used and each reactor is filled up
with a crystalline material containing 93 % of lb isomers. The mixture is
tempered at a 30 temperature given in Example 11, and triethyl amine is led
to the second reactor at a flow rate of 1.83 kg/h to increase the
crystallizing ability of reactor 1. Thus 173.2 kg of snow-white crystalline
product are obtained, which contains isomer pair lb in 98.1 % and melts at
80.5[err] Example 24 35 To 166.2 g of perlite ([err] = 120[err]0.8 g of
synthetic silicic acid (Aerosil 300) are added in a fluidizing rapid
stirrer. 20 g of a cypermethrine mixture of enantiomer-pairs la:lb = 4:6
0.04 % of fumaric acid and 2 g of fatty alcohol polyglycol ether are added
so that the mixture is uniformly homogenized. The powder mixture is ground
first in a mechanical mill and afterwards in an air flow mill, whereupon 5
g of octyl phenol polyglycol 40  ether (EO=20) and 2 g of sulfosuccinate
are added in a rapid stirrer. The wettable powder mixture (WP) thus
obtained is subjected to suspension stability test. Wetting time = 23
seconds; floability = 89 % (standard WHO method). Example 25 46 5 g of a
mixture of cypermethrine enantiomer-pairs la: lb = 55: 45 and 0.1 % of
malonic acid are dissolved in a mixture of 21.25 g of xylene and 42.5 g of
n-propanol under slow stirring. To the solution a mixture of 4 g of
ethoxylated alkyl phenol + + calcium salt of linear alkyl aryl sulfonate
and a mixture of 6 g of ethoxylated amine + alkali salt of linear alkyl
aryl sulfonate is added under stirring until all the materials are
completely dis- 50  solved, whereupon 21.25 g ofwaterare added. Thusa
transparent solution is obtainedwhich maintains Its prop- erties at a
temperature between 0 [err] and 50 [err] for long period of time. The
solution can be optionally diluted with water at any rate under the
formation of an emulsion having a droplet-size of 0.8 - 1.5 pm. Example 26
55 5 g of a mixture of cypermethrine enantiomer-pairs Ia: lb = 25: 75 and
0.002 g of diethyl-malonic acid are dissolved in a mixture of 75 g of
xylene and 10 g of an aliphatic oil whereupon under slow stirring a mixure
(7.5 g) of ethoxylated alkyl phenol + + calcium salt of linear alkyl aryl
sulfonate and also a mixture (2.5 g) of    EP 0 404 922 B1 ethoxylated
fatty acid + linear alkyl aryl sulfonate salt are added. When measured
according to the method of CIPAC the emulsion concentrate proves to be
stable after 170 hours. Example 27 5 Emulsifiable concentrates (EC) are
prepared by admixing the following components: 10 EC 



10     Component                                                  Amount,
kg/kg Isomer-pairs  Ia:Ib = 40:60                                   0.105
diethyl  malonic acid                                         0.00005 15
Cyclohexanol                                                  0.290 Atlox
3386 B                                                 0.020 20     Atlox
3400 B                                                  0.045 Odourless
mineral  oil                                       0.540 25 5 EC ComPonent
Amount,  kg/kg Isomer-pairs  Ia:Ib = 40:60
0.050 Diethyl malonic acid                                          0.00005
35     Cyclohexanol                                                  0.290
Atlox  3386 B                                                 0.020 Atlox
3400  B                                                0.045 Odourless
mineral oil                                         0.595 Example 28 45
Emulsifiable concentrates (EC) are prepared by admixing the following
components: 5D 55 17    EP 0 404 922 B1 10 EC Component
Amount.  kg/kg 5        Isomer-pair  Ib
0.105 Diethyl  malonic  acid
0.00005 Cyclohexanol
0.290 10 Atlox  3386  B
0.020 Atlox  3400  8
0.045 15       Odourless  mineral  oil
0.540 20 5 EC Component
Amount,  kg/kg 25       Isomer-pair  Ib
0.050 Diethyl  malonic  acid
0.00005 Cyclohexanol
0.290 Atlox  3386  B
0.020 Atlox  3400  8
0.045 35       Colourless  mineral  oil
0.595 Example 29 20 g of isomer-pair lb are diluted with 2 g of ethanol.
The solution is admixed in a powder homogenizer 40   with 0.02 g of maleic
acid, 5 g of calcium lignosulphonate, 5 g of nonyl-phenyl polyglycol ether
(EO=20) and 



70 g of calcium carbonate. The product thus obtained is ground in an Alpine
1OC type mill. According to CIPAC the floatability amounts to 81 %; wetting
time = 18 seconds. 45   Claims 1. Process for the preparation of such
isomer mixtures of cypermethrine of the Formula (I) 50 55 18    EP 0 404
922 B1 10 EC Component
Amount.  kg/kg 5        Isomer-pair  Ib
0.105 Diethyl malonic acid
0.00005 Cyclohexanol
0.290 10 Atlox  3386  B
0.020 Atlox  3400  B
0.045 15       Odourless  mineral  oil
0.540 20 5 EC Component
Amount, kg/kg 25       Isomer-pair  Ib
0.050 Diethyl malonic acid
0.00005 Cyclohexanol
0.290 Atlox  3386  B
0.020 Atlox 3400 B
0.045 Colourless mineral oil
0.595 35 Example 29 20 g of isomer-pair lb are diluted with 2 g of ethanol.
The solution is admixed in a powder homogenizer 40 with 0.02 g of maleic
acid, 5 g of calcium lignosulphonate, 5 g of nonyl-phenyl polyglycol ether
(EO=20) and 70 9 of calcium carbonate. The product thus obtained is ground
in an Alpine 10C type mill. According to CIPAC the floatability amounts to
81 %; wetting time = 18 seconds. 45 Claims 1.  Process for the preparation
of such isomer mixtures of cypermethrine of the Formula (I) 50 55    EP 0
404 922 B1 (I)            [err] - wherein carbon atoms indicated by 1,3 and
a stand for a chiral carbon atom and the wavy line indicates 15      cis or
trans configuration related to the cyclopropane ring - which contains out
of the theoretically possible 8-isomers of cypermethrine at least 95 % of 1
RtransS and 1StransR (Ib) isomer pair or only a mixture of I RcisS and
1ScisR (Ia) and the isomer pair (lb) of the ratio (Ia):(Ib) = 55:45 - 25:75
by asymmetric trans- 



formation of second order performed in the presence of an amine base and
solvent from a starting cyper- methrine isomer mixture which contains next
to the isomer pair (Ib) cis and other trans isomers or the iso- 20      mer
pair Ia + lb at an undesired ratio, which comprises a) reacting an oily or
crystalline isomer mixture of the Formula (I) of at least 90 % by weight
purity con- taining at least 60 % trans isomers or cis:trans isomers at a
ratio of 65:35 - 15:85 in a system containing up to 0.5 % of moisture at a
temperature of 0 - 25[err] with a total amount of 0.1 - 0.5 parts by weight
of triethyl-amine or 0.0005 - 0.01 parts by weight of
1,5-diazabicyclo[4.3.0]non-5-ene (DBN) or 1,5-diaza- 25
bicydo[5.4.0]undecene (DBU) related to the weightof the starting isomer
mixture undervigorous stirring in the presence of propanol starting
reaction in the saturation region of the different liquid phases ap-
pearing in the course of the transformation reaction, whereby adding
propanol and optionally triethyl- amine to the mixture simultaneously with
the epimerization reaction so that at the end of the reaction the ratio of
propanol related to cypermethrine is 0.5 - 2 parts by weight while the
crystalline product pre- 30        cipitates optionally under gradual
cooling, and b) after completing the asymmetric transformation the isolated
crystalline mass is treated with an aqu- eous acid solution and/or
dissolved in the presence of a water inmiscible organic solvent at 0 - 70
[err] or melted at 60 - 70[err] without any solvent and washed with an
aqueous solution and the organic layer is washed with water containing
optionally salts or acids and/or recrystallizing the raw product from a 35
solvent containing organic acid, and c) adding aldehyde as cyan-binding
agent at the processing stage of the reaction sequence while op- tionally
d) performing the operation sequence continuously in several reactors so
that a reactor chain is formed by connecting 2-10 reactors equipped with a
cooler, mixer and heater into series and adjusting the ele- 40        ments
next to each other within a temperature range of +30 - (-25)[err] to at
most 10[err] temperature difference and adding to the reactorelements 1
part by weight of the end product crystal, and optionally up to 0.4 parts
by weight base and diluting optionally the mixtures in each reactorwith a
further amount of up to 0.4 parts by weight of solvent and adding to the
first reactor 1 part by weight of an isomer mixture of the formula (I) of
at least 90 % purity and optionally a further base so that the amount of
base is up 45        to 0.4 parts by weight and optionally up to 0.4 parts
by weight protic solvent, stirring the mixture and passing the reaction
mixture or a part thereof to a second and then following reactors and
repeating there optionally the addition of protic solvent and base and
stirring several times while the raw cyper- methrine and up to OA parts by
weight protic solvent and/or base are repeatedly added continuously or
discontinuously to the first reactor while the reaction mixture is
subsequently passing through all re- 50        actors under the above
treatment and optionally isolating the crystals from the crystal suspension
ob- tained at the end of the reactor chain. 2. A process as claimed in
claim 1 which comprises conducting the asymmetric transformation in the
pres- ence of Isopropanol or n-propanol. 55 3. A process as claimed in
claim 1 which comprises cooling the reaction mixture in the last third term
of the reaction time gradually below 0[err], preferably to -10 - (-25)[err]
19    EP 0 404 922 B1 4. A process as claimed in claim 1 for the
preparation of an Isomer mixture of Ia: lb = 40-60 which comprises using as
starting material a mixture of 1 RcisS + 1 ScisR + 1RcisR + 1 ScisS (la +
Ic) = 35-45 % by weight, 1RtransS + 1StransR + 1StransS + 1RtransR (Ib+Id)
= 50-65 % by weight and the ratio of the pyrethroide of the formula (I):
triethyl-amine:isopropanol Is 1:0.2-0.3:1-1.5 and continuing the reaction
in case of a dis- 



5       continuous process for4 - 10 days at 3 - 16[err] and for 1 - 5 days
at 0[err] 5. A process as claimed in claim 1 for the preparation of an
isomer mixture of la:lb = 50-50 % which com- prises using as starting
material an isomer mixture of (Ia+Ic) = 45-55 % by weight, (Ib+Id) = =
45-55 % by weight 10 6. A process as claimed in claim 1 for the preparation
of an isomer mixture of la:lb =25-30:75-70 which com- prises using as
starting material an isomer mixture of (Ia+Ic) = 35-45 % by weight, (Ib+Id)
= =50-55 % by weight and performing the reaction and isolation at 25[err].
7. A process as claimed in claim 1 which comprises conducting the charging
and discharging of the materials 15      continuously or by portions. 8.
Element b) of the process as claimed in claim 1 which comprises using for
the removal of the contamin- ations of the filtered material a solvent
selected from petrol ether, hexane, heptane, ethanol, isopropanol and
mixtures thereof with acids, such as acetic acid, phtalic acid, malelic
acid, fumaric acid, malonic acid 20      and alkylated malonic acid. 9.
Element b) of the process as claimed in claim 1 which comprises using for
the acidification of the reaction mixture or for digesting the crystal
suspension 0.1 - 5% byweightaqueous acid optionally containing cyan binding
agent preferably hydrochloric acid, formic acid, phtalic acid, malonic
acid, fumaric acid, maleic 25      add and/or alkylated malonic acid. 10.
Element b) of the process as claimed in claim 1 which comprises using for
the extraction of the crystal suspension as a water inmiscible organic
solvent preferably hexane, cyclohexane, heptane, petrol ether,
dichloro-methane,dichloro-ethane, chloroform, carbon tetrachlorid,
ethyl-acetate, benzene, toluene orxy- 30      lene. 11. A process as
claimed in claim 10 which comprises washing the extract with water, water
saturated with sodium chloride and/or with aqueous mineral or organic
acid,optionally containing a cyan binding agent, of a concentration of 0.1
- 5 % by weight, preferably with hydrochloric acid, acetic acid, phtalic
acid, malonic 35      acid, alkylated malonic acid, fumaric acid or maleic
acid solution. 12. Element c) of the process as claimed in claim 1 which
comprises using formaldehyde as cyan binding agent 13. Element b) of the
process as claimed in claim 1 which comprises using for the
recrystallization of the prod- uctas an apolar or protic solvent preferably
hexane, heptane, petrol ether, methanol, ethanol, isopropanol, or a mixture
thereof with acid, such as acetic acid, maleic acid, fumaric acid, malonic
acid and/or alkylated malonic acid. 14. Stabilized arthropodicidal
composition containing as active ingredient cypermethrine of the Formula
(I) - 45      wherein 1,3 and alpha carbon atoms stand for a chiral carbon
atom and the wavy line indicates a cis or trans steric configuration
related to the cyclopropane ring containing at least 95 % by weight of such
isomer mixture which consists of the enantiomer pair 1RcisS and 1ScisR (Ia)
and 1RtransS and 1StransR (Ib) at a weight ratio of la:lb = 55:45 - 25:75
or the isomer pair Ia or lb which comprises containing as a stabilizer
0.001 - 0.1 % by weight acid or acid mixture relating to the active
ingredient, preferably a non volatile car- boxylic acid of [err] = 1-5 such
as phtalic add, succinic acid, tartaric acid, maleic add, fumaric acid,
malonic add or in the chain once or several times substituted derivatives,
such as alkylated derivatives thereof and/or oxalic acid. 15. A process
according to the element d) of claim 1, characterized by the following
concentrations in the 55      starting reaction mixture: 50 - 80 weight% of
cypermethrine, 1 - 50 weight% of propand, 10 - 20 weight% of triethyl amine
or 0.0002 - 0.02 weight% of DBN or DBU and by the following concentrations
in the final reaction mixture obtained after transformation: 25 -45 weight%
of cypermethrine, 45 - 75 weight% of prop- 20   



EP 0 404 922 B1 anol, 4 - 14 weight% of triethylamine, or 0.0002 - 0.003
weight% of DBN or DBU whereby the velocity of flow of the reaction mixture
amounts to 50 - 150 g/hour/liter of useful volume of the reactor. 5
PatentansprOche 1. Verfahren zur Herstellung von solchen
Isomeren-Mischungen von Cypermethrin der Formel l: 10              >N"C0~
Cl    C  Z - f~~~~~~~~~~t             < ~~~(I) CI
O 15 worin die mit 1,3 und a bezeichneten C-Atome for sin chirales C-Atom
stehen und die Wellenllnie cb- oder trans-Konfiguration - auf den
Cyclopropanring bezogen - bezeichnet, 20      die auSerden theoretisch
m8glichen 8 Isomeren des Cypermethrins mindestens 95% des Isomerenpaares 1
R-trans-S und I S-trans-R (lb) oder nur sine Mischung von I R-cis-S und 1
S-cis-R (la) und dem Isome- renpaar (lb) Im Verhaltnis von (la): (lb) =
55:45 bis 25:75 durch asymmetrische Transformation der zweiten Ordnung
enthalten, die in Gegenwart einer Aminbase und einem Losungsmitel ausgehend
von einer Cypemmethrin-lsomerenmischung durchgefilhrtworden ist, und die
auSer dem Isomerenpaar (lb) cis- oder 25      andere trans- Isomere oder
die Isomerenpaare (la) und (lb) In einem unerwrinschten Verhfiltnis
enthalten, dadurch gekennzelchnet, da5: a) eine olige oder kristalline
Isomerenmischung der Formel (I), die einen Reinheitsgrad von mindestens 90
Gew.% aufwelst, mindestens 60% trans-Isomers oder cis-:trans-lsomere im
Verhfltnis von 65:35 bis 15:85 enthfilt, in einem bis zu 0,5% Feuchtigkeit
enthaltenden System, be! elner Temperatur von 0 30         bis 250 C mit
elner Gesamtrnenge von 0,1 bis 0,5 Gewt. Triethylamin oder 0,0005 bis 0,01
Gewt. 1,5- Diaza-bicyclo[4.3.0]non-5-en (DBN) oder
1,5-Diaza-bicyclo[5.4.0]undecen (DBU) - auf das Gewichtder
Ausgangs-lsomerenmischung bezogen - unter heftigem Rfhren, In Gegenwart von
Propanol, umge- setzt, die Reaktion im Sfttigungsbereich der verschiedenen
Flfssigkeitsphasen, die wihrend der Transfonmatlonsreaktion auftretsn,
initiiert wird, wobel Propanol und gewfnschtenfalls Triethylamin der 35
Mischung glelchzeitig wfhrend der Epimerisierungsreaktion zugesetzt werden,
so daB bel Reaktions- ends das Mengenverhaltnis von Propanol - auf
Cypermethrin bezogen - 0,5 bIs 2 Gewt. betragt, wah- rend das kristalline
Produkt, gewunschtenfalls unter allmfhlichem KOhlen, ausfillt, und b) nach
Beendigung der asymmetrischen Transformation die Isolierte Kristallmasse
mit einerwassrigen Siurel8sung behandelt und/oder in Gegenwart von einem
mit Wasser nicht-mischbaren organischen 40        L8sungsmittbl bei 0
bis70Cgelostoderbei 60 bis 700Cohne Losungsmittel geschmolzen und miteiner
wassrigen L8sung gewaschen wird, und die organische Schicht mit Wasser, das
gewOnschtenfalls Sil- ze und/oder Sfuren enthalten kann, gewaschen undloder
das Rohprodukt aus einem, organische Sfu- re enthaltenden Losungsmittel
umkristallisiert wird, und c) Aldehyd als Cyan-bindendes Mittel In
derAufarbeitungsstufe der Reaktions-Sequenzzugesetzt, und 45
gewflnschtenfalls d) die Operationssequenzen in verschiedenen Reaktoren
kontinuierlich so durchgef0hrt werden, dalB durch Reihenschaltung von 2 bis
10 Reaktoren, die mit elnem KOhler, einer Misch- und einer Heizvor-
richtung ausgestattet sind, sine Reaktorkettb gebildet wird, und die
einander benachbarten Elements Innerhalb sines Temperaturbereichs von +
300C bis - 250C auf sine Temperaturdifferenzvon h8chstens 50         1 0C
eingestellt, und 1 Gewt. kristalllnes Endprodukt sowie gewUnchtbnfalls bis
zu 0,4 Gewt. Base den Reaktorelementen zugesetzt, und gewOnschtenfalls die
Mischungen in alien Reaktoren mit einer wei- teren Menge von bis zu 0,4
Gewt. Losungsmittel verdOnnt, und dem ersten Reaktor 1 Gewt. einer Iso-
merenmischung der Formel (I) mit einem Reinheltsgrad von mindestens 90% und
gewOnschtenfalls si- ne weitere Base, so daB die Basenmenge bis zu 0,4
Gewt. betragt, und gewOnschtenfalls bis zu 0,4 



55         Gewt. protisches Losungsmittbl zugesetzt, die Mischung gerfhrt
und dann ganz oder teilweise in den zweltn und dann in die folgenden
Reaktoren Obergefuhrt und dort gewOnschtbnfalls der Zusatz des protischen
Lbsungsmittels und der Base sowie das R~hren verschledene Male wiederholt
wird, wah- rend das rohe Cypermethrin sowie bbs zu 0,4 Gewt. protisches
L8sungsmittel und/oder Base wiederholt 21 I 111111111111111111111 1111111
EP 0 404 922 BI kontinuierlich oder diskontinuierlich dem ersten Resaktor
zugegeben werden, wfhrend die Reaktions- mischung danach durch alle
Reaktoren unter der oben angegebenen Behandlung hindurchgefiihrt und
gew0nhchtenfalls aus deram Ends der Reaktorkette erhaltbnen
Kristalisuspension die Kristalle isoliert werden. 5 2. Verfahren nach
Anspruch 1, dadurch gekennzeichnet, dall die asymmetrische Transformation
In Gegenwart von Isopropanol oder n-Propanol durchgef0hrt wird. 3.
Verfahren nach Anspruch 1, dadurch gekennzeichnet, dag die
Reaktionsmischung im letezn Drittel der Reaktbonszeit alimfhlich auf sine
Temperatur untsrhalb von 0C, vorzugsweise von - 10 bis - 250C, gekflhit
wird. 4. Verfahren nach Anspruch 1, zur Herstsllung einer Isomerenmischung
von (la):(ib) = 40 bis60 %, dadurch gekennzeichnet, dall als
Ausgangamaterial sine Mischung von 1 R-cis-S + I S-cIs-R + I R-cIs-R +
IS-cis-S (la + Ic) = 35 bis 45 Gsw.%, IR-trans-S + 1S-trans-R + IS-trans-S
+ I R-trans-R (lb + Id) = 50 bis65 Gew.% und dasVerhaltnis des Pyrethroids
der Formel (I) : Triethylamin: Isopropanol 1:0,2-0,3:1-1,5 ist,
verwendetwird und die Re- aktion bei einem diskontinuierlichen Verfahren 4
bis 10 Tags bei 3 bis 160C und 1 bis 5 Tags be! 0C fort- gefihrt wird. 20
5, Verfahren nach Anspruch 1, zur Herstsllung einer Isomerenmischung von
la:lb = 50 bis 50 %, dadurch gekennzeichnet, daI als Ausgangsmaterial sine
Isomerenmischung von (la + Ic) = 45 bis 55 Gew.%, (lb + Id) = 45 bis 55
Gew.% verwendet wird. 25  6  Verfahren nach Anspruch 1, zurHerstellung
siner Isomerenmischung von (la):(lb) = 25 bis 30: 75 bis 70%, dadurch
gskennzeichnet, da6 als Ausgangsmatbrial sine Isomerenmischung von (la +
Ic) = 35 big 45 Gew.%, (lb + Id) = 50 bis 55 Gew.% verwendet, und die
Reaktion sowie die Isollerung bei 250C durchgefuhrt wird. 30  7. Verfahren
nach Anspruch 1, dadurch gekennzeichnet, daB die Zufuhr des Materials und
die Isolierung des Endprodukts kontinuierlich oder portionsweise durchge-
fiihrt werden. 8. Verfahren nach Anspruch 1, Element b), dadurch
gekennzeichnet, daB 35      zur Enffemung der Verunreinigungen des
filtrierten Materials sin Losungsmitbl, wie Petrolether, Hexan, Heptan,
Ethanol, Isopropanol und deren Mischungen mit Sauren, wie Essigsaure,
Phthalsaure, Malein- saure, Fumareaurs, Malonsaure und alkylierte
Malonsaurs, verwendet wird. 9. Verfahren nach Anspruch 1, Element b),
dadurch gekennzeichnet, daB 40      zum Ansausm der Reaktlonsmischung oder
zur Digestion der Kristallsuspensbon 0,1 bis 5 Gsw.% einer gew0nschtenfalls
sin Bindemittel fOr Cyan enthaltenden wassrigen Saurs, vorzugsweise
Chlorwasser- stoffslure,Amslsensaure, Phthalsaure, Malonsaure, Fumaralure,
Maleinsaure und/oderalkylierte Mellon- saure verwendet wird. 10. Verfahren
nach Anspruch 1, Element b), dadurch gekennzeichnst, daB 



zur Extraktion der Kristallsuspsnsion als mit Wasser nicht-mischbares
organisches Lbsungsmittel, vor- zugsweise Hexan, Cyclohexan, Heptan,
Petrolether, Dichlormethan, Dichlorethan, Chloroform, Tetra-
chlorkohlenstoff, Ethylacetat, Benzol, Toluol odor Xyiol verwendet wird.
11. Veriahren nach Anspruch 10, dadurch gekennzeichnet, dalB 50      der
Extrakt mit Wasser, das mit Natriumchlorid gesaltigt ist, und/oder mit
wassriger Mineral- oder organi- scher Saure, die gewinschtenfalls sin
Bindemittbl flir Cyan enthalt, elner Konzentration von 0,1 bis 5 Gew.%,
vorzugsweise mit Chlorwasserstoffslurs-, Essigsaure-, Phthalsaure-,
Malonsaurs-, alkylierter Malonsfure-, Fumarsaure- oder Maleinsaure-i-8sung
gewaschen vird. 55  12. Verfahren nach Anspnuch 1, Element c), dadurch
gekennzeichnet, daB ala Bindemiftel fOr Cyan Formaldehyd verwendet wird.
13. Verfahren nach Anspnrch 1, Element b), dadurch gekennzeichnet, daB 22 I
1111111 111111 1111 11111 11 1111 * C   L  M   S*    EP 0 404 922 B1 zur
Umkristallisierung des Produktes als ein apolares oder protisches
LAsungsmittei, vorzugswelse He- xan, Heptan, Petroiether, Methanol,
Ethanol, Isopropanol oder deren Mischungen mit Saure, wie Essig- saure,
Maleinslurm, Fumarsaure, Malonsaure und/oder aikylierte Malonsaure,
verwendet wird. 5   14. Stabilisierte arthropodicidale Komnposition, die
als Wirkatoff Cypermethrin der Formel (I) enthfilt - worin die 1-,3- und
a-C-Atome fir ein chirales-Atom ntehen und die Wellenlinie eine cis- oder
trans- sterische Konfiguration - bezogen auf den Cyclopropanring -
bezeichnet, die mindestens 95 Gew.% einer Isome- renmischung enthilt, die
aw dem Enantiomerenpaar I R-cis-S und IS-cis-R (la) und 1 R-trans-S und IS-
trans-R (lb) bei einem Gewichtsverhaltnis von (la):(lb) = 55:45 bis 25:75
oder dem Isomerenpaar (la) oder 10      (lb) besteht, dadurch
gekennzeichnet, daB sie als Stabilisator 0,001 bis 0,1 Gew.% - auf den
Wirkstoff bezogen - einer Saure odereiner Sauremischung, vorzugsweise eine
nicht-fluchtige Carbonslure des pK1 = 1-5, wie zum Beispiel Phthalsaure,
Bemnsteinsaure, Weinsaure, Maleinsaure, Fumarsaure, Malonsaure oder deren
in der Kette einfach oder mehrFach substituierte Derivate, wie deren
alkylierte Derivate und/oder Oxalsaure 65     enthalt. 15. Verfahren nach
Anspruch 1, Element d), dadurch gekennzeichnet, daB die verwendete
Ausgangsreaktl- onamischung: 50 bis 80 Gew.% Cypermethrin, I20         1
bis 50 Gew.% Propanol, 10 bis 20 Gew.% Triethylamin oder 0,0002 bis 0,02
Gew.% DBN oder DBU enthalt, und die nach der Transformation erhaltene End-
Reaktionsmischung: 25 bis 45 Gew.% Cypermethrin, 45 bis 75 Gew.% Propanol,
4 bi 14 Gew.% Triethylamin oder 0,0002 bis 0,003 Gew.% DBN oder DBU
enthalt, wobei die Flieggeschwindigkeit der Reaktionsmischung 50 bis 150
glhM des Nutzvolumens des Reaktors betrlgt. s0 Revendlcations 1. Proode
pour la preparation de teis melanges d'isomeres de la cypermhthrine de
Formule (I) 



35 K>          CI >IuI'>%ICO2H
C I) 40                                        OI - dans laquelle lea
atomes de carbone indlqu6s par 1,3 et a representent un atome de carbone
chiral et 46      la ligne ondulee indlque une configuration cis ou trans
relative au cycle cyclopropane- laquelle contient parmi lea 8 isomeres
possibles de la cypermethrine au moins 95 % de la pair d'isomeres I RtransS
et de 1 StransR (lb) ou seulement un m6lange de I RcisS et de 1 ScisR (la)
et la pair d'isommres (lb) dans le rapport de (ia):(ib) = 55:45 - 15:75 par
transformation asymetrque de second ordre en prosence d'une base aminee et
d'un solvant A partir d'un melange de depart d'isommres de la cypermethrine
qui contient co      A cote de la paire d'bommres (lb) cis et d'autres
isomibres trans de la paire d'isombres la + lb a un taux indesirable, qui
comprend a) la mise en reaction d'un m6lange d'Isomeres de Formule (I) sous
forme d'hufle ou cristalline d'au moins 90 % de pureti en masse contenant
au momns 60 % d'isomeres trans ou d'Isombres cis-trans dans un rapportde
65:35 -15:85 dans un systeme contenantjusqu'A 0,5 % d'humidith A une
temperature sc        comprise entre DOC et 250C avec une quantit6 totale
de 0,1 A 0,5 parties en masse de trihthyl- amine ou 0,0005 A 0,01 parties
en masse de 1,5-diazabicyclo[4.3.0.non-5-ene DBN ou de 1,5-diazabicyclo-
[5.4.0jund6cene (DBU) par rapport a la masse du m6lange d'isomeres de
depart sous agitation vigou- reuse en presence de propanol en demarrant la
r6actlon aux environs de la saturation des differentes 23      _
IliIIlIlIIIU 1110Hl Hl 11 fIIU    EP 0 404 922 BI phases liquides
apparaissant au cours de la rMaction de transformation, au moyen de
l'addition simul- tan6e de propanol et facultativement de triethylamine au
melangs avec la rMaction d'6pim6risation de fagon A ce qu'on fin de
rMaction le rapport de propanol A la cyperm6thrine soilt de 0,5 a 2 parties
en masse tandis que le prodult cristallin precipito facultativement sous
refroidissoment progressif, et 5         b) apresavoiracheve la
transformation asymetrique la masse cristalline isolee eattraite
parunesolution aqueuse acids eotou dissout dans un solvant organique non
miscible A l'eau entre 00C et 700C ou fondu A 60-700C on absence de solvant
et lave avec une solution aqueuse et la phase organique est Iav6e avec de
I'eau contenant facultativement des sels ou des acides otlou en
recristallisant le produit brut dans un solvant contenant un adds
organique, et 10        c) en additionnant un aldehyde ou un agent de
liaison au groups cyano dans l'etape de transformation de l'enchatnement
rMactionnel tandis quo facultativement d) en rMalisant en continu
l'enchatnement de l'operation dans plusieurs ractours ainsi qu'une chatne
de rMactsurs formne en connectant on serie de 2 A 10 r6acturs equipes de
systemes de refroldisse- ment, d'agitation et de chauffage et en ajustant
les 61ements les uns aux autres dans une gammo de 15       temperatures
comprise entre 300C et -250C avec au plus une differenco de temperature de
100C et on ajoutant aux Meacteurs I partie en masse du produit final
cristallist, et facultativement Jusqu'A 0,4 parties en masse d'une base at
en diluant facultativement les melanges dans chaque rMactour par une
quantith supplementaire Jusqu'A 0,4 parties en masse d'un solvant et en
additionnant dans le premier rMactour I partie en masse d'un melange
d'isomeres de formulo (I) d'au moins 90 % de puretA et fa- 20
cultativement une base supplemontaire de fagon A ce quo le taux de bass
soil jusqu'A 0,4 parties en masse et facultativementjusqu'A 0,4 partles en
masse d'un solvant protique, en agitant le mhlangs et en transfhrantle
milieu rMactionnel ou une partie de colul-ci dans un second rMacteur puls
dans les rMac- tours suivants et en rMpetantfacultativement dans coux-ci
l'addition d'un solvant protique et d'une base et en agitant plusieurs fois
pendant que la cypermethrine bruto et jusqu'A 0,4 parties en masse d'un 



25        solvant protique ot/ou d'une base sont tres souvent ajoutes en
continu ou on discontinu dans le premier rMacteur tandis quo le milieu
rMactionnol est ultefieurement passe dans tous les rMacturs par le tral-
toment ci-dessus et facultativement en isolant les cristaux provenant de la
suspension cristalline obto- nue A la fin de la chains rMactionnelle. 30
2. Un prochdh tel qu'il eat revendiquA dans la revendication I lequel
comprend la conduilo de la transfor- mation asymetrique en presence
d'isopropanol ou de n-propanol. 3. Un procedd tol qu'll est revendiquA dans
la revondication I loquel comprend un refroidissement progressif du milleu
rMactionnol A la troisieme phase du tomps de rMaction en dessous de 0C,
preferentiellement 35      de -100C A -25C. 4. Un procWditol qu'il est
revendiquA dans la revendication 1 pour la preparation d'un melange
d'isombres de la:lb = 40-60 qui comprend l'utilisation comme prodult de
depart d'un mhlango de I RcisS + IScIsR + 1RcisR + IScisS (la + Ic) = 35-45
% en masse, lRtransS + 1StransR + IStransS + 1RtransR (lb + Id) = 40
50-65 % en masse et le rapport du pyrethrodde de formula (I):
trihthylamine: isopropanol est 1:0,2-0,3:1- 1,5 et la poursuite de la
rMaction dans le cas d'un procedA discontinu pendant 4 A 10 jours entre 3
et 160C et pendant 1 A 5 joursa A 0C. 5. Un prochde tel qu'il est
revendiqul dans la revendication 1 pour la preparation d'un mllange
d'isomeres de la:lb = 50-50 % qui comprend l'utilisatlon comme produit de
depart d'un mhlange d'isombres de (la + Ic) =45-50 % on masse, (lb + Id) =
45-55 % en masse. 6. Un procede tbl qu'il eat revendiquh dans la
revendication I pour la preparation d'un melange d'isombres de Ia:Ib =
25-30:75-70 qui comprend l'utilisation comme produit de depart d'un m6lange
d'isomeres de (la+Ic) = 35-45 % en masse, (Ib+ld) = 50-55 % en masse, et la
conduits de la Maclion et l'isolement A 50      250C. 7. Un procedh tol
qu'il eat revondiqui dans la revendication I loquel comprend lea operations
de chargement et de soutirage des mathriaux on continu ou en discontinu. 55
i'Alement b) du procddh tel qu'il est revendlque dans la revendication I
lequol comprend l'utilisation, pour Aliminer les contaminations du materiau
filtAe, d'un solvant choisi parmi l'Ather de petrole, l'hexane, 'hep- tane,
l'ethanol, l'bsopropanol et des melanges de ceux-ci avec des acides, tlIs
que l'acide acetique, I'acide phtallque, I'acide maleique, l'acide
fumarique, 'acide malonique et l'acide malonique alkyle. 24    EP 0 404 922
BI 9. L'616ment b) du procedte l qu'il esat revendique dans la
revendication I lequel comprend l'utilisatlon, pour I'acidificatlon du
milieu reactionnel ou pour ia digestion de la suspension cristalline, de
0,1 A 5 % en masse d'une solution aqueuse adds contenant facultativement un
agent de liaison au groupe cyano, pr6feren- tiellement I'acide
chlorhydrique, I'adde formique, I'adde phtalique, l'acide malonique,
l'acide fumarique, 5       I'adde malelque estou I'acide malonique alkyi6.
10. L'element b) du proced6e l qu'il eat revendiqu6 dans la revendication 1
lequel comprend l'utilisation, pour 'extraction de la suspension
cristalline, d'un solvant organique immiscible A l'eau preferentiellement
l'hexane, le cyclohexane, l'heptane, l'6ther de p6trole, Is
dichlorom6thane, le dichloroethane, le chloro- 10      forms, le
tetrachlorure de carbons, l'ac6tats d'6thyle, le benzene, le toluene ou le
xyline. 11. Un procedh tel qu'il eat revendique dans la revendication 10
lequel comprend le lavage de l'extrait par l'eau, l'eau saturee par du
chlorure de sodium estou par un mineral aqueux ou un acids organique
aqueux, contenantfacultativementun agentde liaison au groups cyano, A une
concentration de 0,1 A 5 % en mas- 15      so, prefrentiellement par une
solution d'acide chlorhydrique, d'acide ac6tique, d'acide phtalique,
d'acide malonique, d'acide malonique alkyl6, d'aclde fumarique ou d'acide
mal6ique. 12. L'6lement c) du procd tel qu'il eat revendique dans la
revendication I lequel comprend l'utillsation de 



formaldehyde en tant qu'agent de liaison au groups cyano. 20  13. L'element
b) du proced6 tel qu'0l eat revendique dans la revendication I lequel
comprend l'utilisation, pour la recristallisatlon du produit, aussi bien un
solvant apolaire ou protique preferentiellement l'hexane, l'hep- tans,
l'6ther de p6trde, le methand, l'ethanol, l'lsopropanol, ou un melange de
coux-ci avec un acids, tel quo l'acide acetique, l'acide maleique, l'acide
fumarique, I'adde malonique et/ou l'acide malonique alkyi6. 26  14. Une
composition arthropodicide stabillsee contenant en tant que principe actif
la cypermmthrine de For- mule (I) - dans laquelle les atomes de carbons 1,3
et alpha repr6sentent un atome de carbons chiral et la ligne ondul6e
indique une configuration st6rique relative au cycle cyclopropane-
contenant au moins 95 % en masse d'un tel melange d'isomeres qui consists
en la pairs d'6nantiomeres 1 RcisS et IScisR (la) et 1 RtransS et I StransR
(lb) de rapport massique la:lb eat 55:45 - 25:75 ou la paire d'isomeres la
ou 30      lb qui comprend, en tant que stabilisant, une quantite d'un
acids ou d'un m6lange acide dont la teneur esat de 0,001 A 0,1 % en masse
par rapport au principe actif, preferentiellement un acids carboxylique non
volatil de pkl = 1-5 tel quo l'acide phtallque, l'acide succinique, l'adde
tartrique, l'adde mal6ique, l'acide fumarique, l'adde malonique ou des
d6riv6s mono ou pluri-substitu6s sur la chains, tels quo des derives
alkyles de ceux-ci et/ou l'acide oxalique. 36 15. Un procde selon
l'el6mentd) de la revendication 1, caractkrise parles
concentrationssulvantes du milieu r6actionnel de d6part: 50-80 % en masse
de cypermethrine, 1-50 % en masse de propanol, 10-20 % en masse de
tri6thylamine ou 0,0002-0,02 % en masse de DBN ou de DBU et par lea
concentrations sulvan- tea du milieu r6actionnel final obtenu apres
transformation: 25-45 % en masse de cypermethrine, 45-75 40      % en masse
de propanol, 4-14 % en masse de triethylamine, ou 0,0002-0,003 % en masse
de DBN ou de DBU, procidd dans lequel la vitesse de flux du milieu
r6actionnel pout se chiffrer a 50-150 glheureAiltre du volume utile du
reacteur. 46 60 55    


