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kur oglekla atomi, kuri apziméti ar 1, 3 un «, attiecas uz hirdlo oglekla atomu, bet vilnveidigas [linijas
norada uz cis- vai trans-konfiguraciju attieciba uz ciklopropana gredzenu. legutie produkti, atSkirba no 8
teorétiski iespéjamiem cipermetrina izomériem, satur vismaz 95% izoméru parus 1R transS un 1S transR
(Ib) vai tikai 1 R ¢isS un 1 S cisR (la) maisijumu ar izoméru pari (lb) attieciba (la):(lb) = 55:45 lidz 25:75,
kas ieglts asimetriskas parveidoSanas cela.

*  preteikums pienemis ievérojot LR Ministru Padomes 1992.gada 28 februéra iémumu
Nr.72(PSAS irnoradita valsts PCT pieteikuma)
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IZGUDROJUMA FORMULA

CIPERMETRINA 1ZOMERU IEGUSANAS PANEMIENS.

1. Clpermetrma izoméru ar formulu (I) iegG3anas panémiens

a
c:/g ™co, —CH—@ @

kur oglekja atomi, kurl apzxmetl ar 1 3, a attlecas uz hlralo oglek]a atomu, bet
c1klopropana gredzenu, kuri atskmba no teoretiski i lespejamlem 8 cipermetrina
izomériem, satur 95% izoméru parus 1R transS un 1S trans R (1b) vai tikai
maisijumu 1R cisS un 1S cis R (1a) un izoméru pari (1b) attieciba (1a):(1b) =
55:45 - 25:75, iegatiem Il kartas asimetriskas parveidoSanas cel3, ko panak
amina bazes un 3kidinataja klatbatné no cipemetrina izoméru izejas
maisijuma, kurs satur sekojoSus aiz izoméra para (1b) cis- ari citus trans-
izomérus vai izoméru pari 1A+1B ar nevélamu attiecibu, atskiras ar to, ka;

a) veic ellainu vai kristalisko izoméru ar formulu (I) maisijuma reakciju, ar
tiribu, vismaz 90 svara %, kuras satura vismaz 60% transizoméra vai cis-
transizoméra attieciba 65:35 - 15:85 sistema ar mitruma saturu vairak par
0.5% temperatdra no 0-25 OC ar kopéju daudzumu 0.1-0.5 svara daas,
trietilamina vai 0.0005-0.01 sv. d. 1,5 diazobiciklo-[4.3.0]non-5-en (DBN) vai
1,5-diazobiciklo [5.4.0] undecen (DBU), kas ir atkarigs no izoméru izejas
maisijuma svara, uzsak reakciju intensivi maisot, propanola klatbatné, dazadu
Skidumu piesatinasanas fazu apjoma, kas veidojas reakcijas gaita, kadé)
propanolu un, péc vélésanas, trietilaminu pievieno maisijumam vienlaicigi ar
epimerizacijas reakcijas veikSanu, reakcijas beigas propanola un cipermetrina
attiecibas ir 0.5-2 svara dalas, pie kam, izkrit kristaliskas vielas nogulsnes, péc
vélésanas, ar pakapenisku dzesésanu, un

b) péc asimetriskas parveido3anas nobeig$anas, izdalito kristalisko masu
apstrada ar skabes Gdens skidumu un/vai iz3kidinatu adens klatbatne
nesajauco3os organisku skidinataju temperatara 0-70 OC vai izkausé 60-70 0C
temperatdra, bez skidinataja pielietosanas un skalo adens $kiduma, bet
organisko slani skalo ar adeni, kurs satur, péc vélésanas, sajus vai skabes
un/vai izejvielu rekristalizé no $kidiataja, kur$ satur organisko skabi, un

c) dotaja reakcijas seciba apstrades stadija ka ciansaistvielu pievieno aldehidu,
pie kam,

d) operaciju pécteciba nepartraukti tiek veikta vairakos reaktoros, t.i. reaktoru
kéde veidojas, savienojot 2-10 reaktorus, kuri aprikoti pakapeniski ar



dzesinataju maisitaju un apsildi, reaktorus izvieto vienu aiz otra, temperatdras
diapazons vinos ir no +30 lidz -25 OC pie maksimalas temperatiras starpibas
-10 9C, reaktora pievieno 1 svara dalu kristaliska gala produkta, un, péc
véléSanas 0.4 svara dalas bazes; péc izvéles, maisijumu katra reaktora atSkaide
ar vairak par 0.4 svara dajam 3kidinataja palidzibu, un pirmaja reaktora
pievieno vienu svara daju izoméru maisijuma ar formulu (1), un tiribas pakapi
vismaz 90%, un,péc tam, péc izvéles, pievieno 0.4 svara dalas bazes, vairak
par 0.4 svara dalam protona Skidinataja, maisijumu izmaisa, un reakcijas
maisijums vai ta dala pariet otra reaktora un péc tam, - nako3ajos reaktoros,
procesu atkartojot, pievieno péc izvéles protona 3kidinatiju un bazi;
maisisanas procesu atkarto vairakas reizes, pie tam negatavu cipermetrinu un
vairak par 0.4 svara daJam protona 3kidinatija un/vai bazes atkartoti
nepartraukti vai pa daJam pievieno pirma reaktor3, t.i. reakcijas maisijums
pakapeniski iziet caur visiem reaktoriem, paklaujoties apstrades procesam,
aprakstitam augstak, un reaktoru kédes gala iegast kristalus, kuri, péc izvéles,
izdala no kristaliskas suspensijas.

2. Pangmiens, péc 1.p-ta, atSkiras ar to, ka asimetrisku parveido3anu veic
izopropanola vai n-propanola klatbatne.

3. Panémiens, péc 1.p-ta, atdkiras ar to, ka pakapeniski reakcijas maisijumu
dzesé zem 0 ©C, vélams lidz -10 -(-25) ©C.

4 Panémiens, péc 1.p-ta, izoméru 1a:1b = 40:60 maisijuma sagatavo3anai,
atdkiras ar to, ka par izejvielu izmanto maisijumu no 1R cisS +15 cisR +1RcisR
+1S cisS (Ta+1c) = 35-45 svara %, 1R transS +1S transR +1S transS +1R transR
(1b+1d) = 50-65 svara %, 3adas attiecibas pirotroids ar formulu (1) :
trietilamins:izopropanols - 1:0.2-0.3:1-1.5, un reakcijas ilguma, periodiska
procesa gadijuma, 4-10 dienas 3-16 ©C un laika 1-5 dienas pie 0 °C.

5. Panémiens, péc 1. p-ta, izoméru maisijuma 1a:1b 50-50% sagatavo3ana
atskiras ar to, ka par izejvielu izmanto izoméru (1a+1c) = 45-55 sv. %,
(Tb+1d) = 45-55 sv. % maisijumu. '

6. Panémiens, péc 1. p-ta, izoméru maisijuma 1a:1b = 25-30 : 75-70,
sagatavosana atSkiras ar to, ka izmanto par izejmaterialu izoméru maisijumu
(Ta+1c) = 35-45 sv. %, (1b+1d)= 50-55 sv % veicot reakciju Gdeni pie 25 OC.

7. Panémiens, péc 1. p-ta, atSkiras ar to, ka vielu iekrausanas un
izkrausanas procesu veic nepartraukti vai porcijam.

8. Panémiens, péc 1. p-ta, atskiras ar to, ka izmanto 3kidinatdju, kas
izvéléts no grupas, kas satav no petrolejas &tera,heksina, heptina, etanola,
izopropanola, to maisijumiem ar tadam skabém ki etikskabe, ftalskabe,
maleinskabe, fumarskabe, maleinskabe un alkiléta malonskabe, piemaisijumu
atdalisanai no filtrejamam vielam.

9. Panémiens, péc 1b. p-ta, at3kiras ar to, ka reakcijas maisijuma
oksidésanai vai kristaliskas suspensijas ievarisanai 0.1-5 svara %, tdens

Skiduma, kurs satur péc izvéles ciansaistvielu, izmanto hloridenrazskabi,
skudrskabi, ftalskabi, malonskabi, fumarskabi, maleinskabi un/vai alkilétu
malonskabi.
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PROCESS FOR THE PREPARATION OF CYPERMETHRINE ISCHERS

The present invention is directed to the
preparation of enantiomer mixtures of ok -cyano-J-phenoxy-
benZyl-B-(Z,2—dichloroviny1)-2,2-dimethyl-¢yclopropane-
-carboxylate (referred to hereinafter as cypermethtine)

of the formula (I)
CN o
Cl X . | o)
>= 5 1 Co~CH—TY A 0
Ci ' . L
- (1)

(

of given isomer ratio Dy asymmetric transformation.
In the disclosure the steric configuration
of the substituents related to the chiral carbon atom
(indicated as K in the formula) is characterized
by fhe symbols S and R. The terms "cis" and "trans"
are used to indicate the position of the substituents
an the 3rd carbon atom of the cyclopropane ring, and
the absolute steric configuration of the substituent
of the lst carbon atom is givén as premember 1R and

1S. The following abbreviations are used to indicate

the various enantiomers and enantiomer pairs:

Ia mixture of lRcisS and 1ScisR; alfamethrine .
(Fastac)

1b mixture of lRtransS and lStransR (Transmix)

Ic mixture of 1RcisR and 1ScisS

13604-77-KY/Km0



Cl
C

Id mixture of 1RtransR and 1StransS
If 1RcisS

Ig 1RtraﬁsS

Ih 1ScisR

Ii 1StransR

Ia+Ib asymmethrine (Chinmix)

The present invention is directed to such

isomer mixtures of cypermethrine of the formula (I)

CN
\

: ) o) (1)
=5 ot N ¢
| Lo

- (1)

which contains out of the theoretically possible 8

isomers of cypermethrinme at leést 95 % of 1lRtransS$S

and 1StransR (Ib) isomer pair or only the mixture

of 1RcisS and 1ScisR (Ia) and (Ib) isomer pairs at

a ratio of (Ia) : (Ib) = 55:45 - 25:75 by an asymmetric

transformation of II. order in the presence of an aminz

base and a solvent starting from a cypermethrine isomer

mixture containing next to the (Ib) isomer pair cis

and other trans isomeré or the isomer pair of (Ila) + (Ib)

at an undesired ratio and the process is carried out

by

a) reacting an oily or crystalline isomer mixture
of the Formula (I) of at least 90 % by weight

purity containing at least 60 % of trans
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iscmers or cis:trans isomers at a ratio of
65:35 - 15:85 at a temperature of 0 - 25 °c
in a system containing up to 0.5 % mcisture
with 0.1 - 0.5 parts by weight of triethyl
amine or 0.0005 - 0.0l parts by weight of

1,5-diazabicyclo/4.3.07non-5-ene (0BN) or

1,5-diazabicyclo/5.4.07undecene (DBU) related

to the weight of the starting isomer mixture
under intensive stirring, in the presence

of propanol at the saturation peint of the
isomer mixture of the desired ratio while
adding to the mixture simultanecusly with

the epimerization reaction propanol and
optionally triethyl-amine so that the ratio

of propanol related to cypermethrine is

at thé end of the reaction 0.5 - 2 parts

by weight and while under optional gradual
cooling a crystalline product precipitates,
and

after completing the asymmetric transformation
the isolated crystalline mass is treated

with an agueous acid solution and/or dissolved
in the presence of an organic water inmiscible
solvent at 0 - 70 °C or melted without ény
solvent at 60 - 70 °C and washed with an
aquegus acid solution and the organic layer

is washed with water optionally containing
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c)

d)

salts or acids and/or the raw product is
recrystallized from a solvent containing
organic acid and

3s a cyan binding agent aldehyde is added

to the working up section of the operation
sequence, whereas optionally

the sequence of operations is continuocusly
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 elements
next to each other are adjusted within a
temperature range of (+)30 - (-)25 °C to

at most 10°C temperature 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 optionally diluted with further
0.4 parts by weight of protic salvent where-
after to the first reactor 1l 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 wgight of protic solvent

is added, the mixture is stirred and the

reaction mixture or a part thereof is intro-



10

15

20

25

duced to the second and subsequent reactors
where the addition of the protic solvent
and base and the stirring is optionaliy
repeated several times, while the raw cyper-
methrine is repeatedly added continuously
.br 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 order through
all reactors under the above treatment,
and the crystals are optionally isolated

from the obtained crystal suspensiaon at

the end of the reactor chain.

The above isomers of cypermethrine are insec-
ticides with favourable biolcgical properties (&7
205.010 and EP 208.758).

During fhe known processes the desired isomer
mixture is separated by crystallization starting from
cypermethrine isomer mixture.

The crystallization is carried putAin the
presence of a base whicﬁ is suitable to induce epimeri-
zation on the & -carbon atom, and the undesired isomers
can theoretically be transformed to the desired product.
This process is known in the organic chemistry as ‘
"an asymmetric transformation of II.order".

According to processes disclosed for purely

LV 10771
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cis isomers the (Ila) isomer is prepaced from the mix-
ture of cis cypermethrines. The starting material

wads suspended in a 1.5 - 3.0-fold excess of triethyl-
-amine or it was dissolved hot and seeded with a crystal
of (Ia) containing lRcisS and 1ScisR isomers at a
ratio of 1:1 and the solution or suspension was crys-
tallized slowly by gradual cooling. Ia of a purity

of 90-95 % was obtained with a yield of about 80 %

(EP 67461 and 109113).

Similar processes were published for the
preparation of Ib starting from cypermethrine contain-
ing Ib + 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-4-methyl-phenol
as antioxydant at 30 - 60 °C (EPA 215.010).

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 cata-
lyst, the catalyst being substantially soluble in
the slurry and selected from a quaternary ammonium
compound, a gquaternary 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 benzoine
ester by-products was reduced by including in the

slurry an aldehyde scavenger such as a metabisulfite,
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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 sig-
nificant decomposition under the suggested reaction
conditions accompanied e.g. by the formation of benzoine

derivatives of the Formula (II)

| D 0
S 0O o—-C w'———'/
. 0 no 0 (|
GY ey )

(11)

The suggested "scavgnger—molecule" prevents only the
formation of the benzoine derivatives but not the
decomposition of cypermethrine. As a further disad-
vantage the release of cyan can be mentioned during
the working up as a by-proQuct of the decomposition.
The treatment of the reaction mixture consisting of
several layers further complicates the reliable in-
dustrial realization of this critical reaction. May

be that is why in the numerous examples of this publi-
cation no yield results are reported. The increased

difficulties occurring with the mixtures containing



together isomers Ia and Ib are shown by EP 67461 as
well, where the preparation of the isomer pair of
Ia is disclosed by transforming (Ia + Ic) isomer mix-
ture in triethyl amine. According to this publication
5 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 confent
the crystallization of Ia could not be expected and
even less the isolation of mixture (Ia + Ib).
10 According to a known process pure Ia + Ib
can be prepared by selective crystallization of cyper-
"~ methrine of sufficient purity by choosing suitable
conditions, like solvent, temperature and pure seeding
crystal. The process lasts several weeks. Thus, the
15 Ia + Ib mixture can be obtained with a yield of 80
% calculated to the Ia + Ib isomer pair content of
the'starting cypermethrine. The disadvantage of the
process is that the other biologically less valuable
stereoisomers of cypermethrine remain unutilized
20 (ep 208.758).

The industrial preparation of isomer pure
products (active ingredient content abave 97 %) is
still problematic. Particularly, the mixtures contain-
ing Ia show a skin-irritating effect inducing in indi-

25 viduals serious allergy and therefore the simplification
of the working up was intended.

The epimerization according to the present
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invention is to be conducted in a system containing
up to 0.5 % moisture. According to our results 3 cataly-
tic amount of water can already influence the formation
of benzoine derivatives of the Formula (II). As opposed
to previous processes we do not bind the decomposition
products but prevent the hydrolytic decomposition
of cypermethrine.

According to the in;ention 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 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'buf also 3
given amount of propanol has to be added simultaneogusly
with the epimerization reaction at a suitable tempera-
ture. It was observed thaf if to the oily cypermethrine:
isomer mixture a solvent suitable for crystallization,
such as isopropanol is added, then the solvent is dis-

solved to a certain extent by cypermethrine and then

LV 10771
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3t a so-called saturation or equilibrium value the
mixture suddenly turns to an emulsion. By further
addition of the solvent the formed emulsion gracdually
turns to a real solution. The same phenamenon can
be observed if the solvent suitable for crystalliza-
tion contains a3 base as well. According to our observa-
tion 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
published 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 It) This process is
further promoted by eooling the mixture.

This equilibrium or saturation condition,
howéver, means a narrow interval and conseguently
the composition of the formed product is already in-
fluenced by a small deviation. If the temperature
is raised from 14 - 15 9C to 20 °C. when preparing
an isomer mixture of Ia : Ib = 4:6, then a significant
yield reduction and an'enrichment of the Ib enantiomer
pair can be observed instead of the thermodynamically
expected Ia enantiomer pair of the higher melting
point (86 °C). 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
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diferring from the cis:trans composition of the étarting
cypermethrine even by 30 % by weight and a procuct
can be isolated which has the desired isomer ratio.
As a starting material both oily and crystalline cyper-
methrine isomer mixtures can be used. When using a
crystalline starting material, the epimerizaticn reac-
tion can be realized more quickly, even if the reaction
is performed discontinuouslyv.

The preparation of some important Ia:Ib
isomer pairs is detailed as follows.

| In order to prepare mixtures wherein the

isomer ratio Is : Ib = 40 : 60 as a starting material
a cypermethrine mixture is used of the isomer rcstio”
(Ia + Iec) = 35 - 45, (Ib + Id) = 50 - 60 % by weignt,
and the- reaction is continued for 4 - 10 days depending
on the amount at 3 - 16 0C, then for 1 - 5 days at
) Ot while the ratio of cypermethrine : triethyl-amine:
:propanol is 1 : 0.2-0.3 : 1-1.5. The addition of
propancl is preferably started from thé second day
and continued until the 5th day.

If a mixture of Ia :Ib = 50 : 50 % by weight
is prepared then an isomer mixture of (Ia + Ic) = 30-55,
(Ib+Id) = ASLSS % by weight is used as starting material
and the isomerization is continued for 1 - 10 days.

if an isomer mixture of Ia : Ib = 25 - 30:75
- 70 % by weight is to be prepared then an isomer

mixture of Ia + Ic = 35-45 = (Ib + Id ) = 50-60 % by

LV 10771
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weight is used as starting material. The asymmetric
transformation and the isclation is carried out for
1-5 days at 25 °C.

It is preferred to cool the reaction mixture
below 0 °C and precrystallize if an oily cypermethrine
is used as starting material.

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 be further
reduced. As washing solvents hexane, heptane, petrol
ether, etanol and/or isopropanol or mixtures of these
solvents with acids, such as acetic acid, phtaffb
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.

‘ 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 °C, prefer-
ably below -10 - (-25) °c.

We have found that a small amount of basic,
such as nitrogen containing contamination results
in the epimerization of the end-product. The same
epimerization can he caused by contamination in the
introduced solvent or by any of the residual reactants
during the preparation or by contaminations introduced

with added materials during the formulation. In the
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taoles attached to the examples it is shown how the
uncdesired epimerization can be prevented by suitsbly
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.

Accoraing to element b) of the present inven-

tion the reaction mixture can be acidified or the

crystalline suspension can be digested by using 0.1 - 5 %

by weight of aqueous acid, preferably hydrochloric

acid, formic acid, phtalic acid, malonic acid, ZIumaric
acid or alkylated malonic acid or maleic acid, optional-
ly containing a cyan binding agent.

For the extraction of the crystalline suspen-
sion a water inmiscible organic solvent, preferably
hexane, cyclohexane, petreol ether, dichlormethane,
dichlorethane, chloroform, carbon tetrachloride, ethyl-
-acetate, benzene, toluene or xylene may be used.

It i% preferred if the extract is washea with water

or with water saturated with sodium chloride and/or
with a 0.1 % by weight of aqueous mineral or ofganic
acid, prefergbly hydrochloric acid, acetic¢c 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, isopropancl or a mixture

thereof with acid, preferably acetic acid, maleic

LV 10771



10

15

20

25

acid, fumaric acid, malonic acid or alkylated malanic
acid can be used.

The product is always obtained as a crystal,
2 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.

During the long treatment, however, a small
decomposition can occur in the reaction mixture under
industrial 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 possible 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 forméldehyde is used. The so obtained
cyano glycolic acid nitrile in the waste mixture can
be hydrolysed also to glycolic acid by simple heating
and the so obtained mixture can be processed without
danger.

The asymmetric transformation of II.order
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is a heterogeneous equilibrium reaction consisting
of two steps. The determination of the reaction xinetics
of such reaction is only possible by experiment.‘ln
our case the process is made more complicated as the
concentration changing with the progression of crystal-
lization 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 teactibn
caé-ge described with an apparent kinetics of second .
order, and this means that the use of a continuous
or quasi continuocus reactor chain can increase the
capacity and the conversion which can be achieved
within time unit, respectively.

4 The element d4) 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 pefformed
more favourably by using‘a continuous or quasi con-
tinuous cascade reactor. The reaction can be performed
continuously or quasi continuously. In the first cése
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
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parallelly with each other. It is preferred to use
trans connections in the reactor chain thus recir-
culation or bypass can te carried dut. The advantage
of the method is that the capacity can be multiplied
related to several batch reactors and the conversion
of the transformation can be improved as well. The
formed product can be processed continucusly and there-
fore 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 temperad to constant temperature
saving thereby energy.

} The present invention also provides stable
arthropodicidal compositions containing as active
ingredient an isomer mixture of cypermethrine of the
formula (I) which contains at least 95 % by weight
an enantiomer pair of lRcisS and 1ScisR (Ia) and an
enantiomer of 1lRtransS and 1StransR (Ib) at a ratio
of Ia : Ib = S55:45 - 25:75 or the isomer pair Ia or
Ib and as a stabilizer the composition contains 0.001
- 0.1 % by weight relatéd to the active ingredient
of an acid or acid mixture, preferably non-volatile
carbaxylic acids of pKl = 1-5 such as phtalic acid,
succinic acid, tartaric acid, maleic acid, fumaric

acid, malonic acid or once or several times substituted

alkyvlated derivatives thereof and/or oxalic acid.
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When carrying out the process d.) according
to our invention using continuous or intermittent
feed it is preferable to use the following concentra-
tions 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 asymmetrical transformaticn 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 OBN or DBU.

In a continuous process the velocity of
flow of the reaction mixture should be 50-150 g/hour/li-
ter of useful volume of the reactor system.

The stabilized solutions or products, contain-
ing.the cypermethrine isomers as defined above along
with the stabilizing acids mentioned above may DJe
used in admixture with additives used in pesticide
industry for agricultural, veterinary, human health
and/or hygienical purposes (see e.g. EP 2qs,7sa).

The use of additives thét might counteract the stabiliz-
ing action of the acids, especially the use of bases

has to be avoided or has to be taken in account when
defining the guantity of acid‘used. Also the solvents
have to be chosen accordingly.

The further details of our invention are

illustrated in the following examples.
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The usec and isolated substances were analy-
zed by HPLC technigue. See Analythical Methods for
Pesticides and Plant Growth Regulators: XIII, Ed.
by G. Zweig and J. Sherma, Academic Press, 198%.)

Where it is not specially menticned the

water content of the reactants is below 0.1 % by weight.

Example 1

Preparation of a 40:60 mixture of 1RcisS

and 1ScisR enantiomer pair Ia and lRtransS

and 1lStransR enantiomer pair Ib from

cypermethrine

To an equipment equipped with a magnetic
stirrer 100 g crystalline cypermethrine of 99 % by
weight purity (m.p.: 38-43 °C, isomer ratio: Ia =

= 18.1 % by weight, Ib = 23.1 % by weight, Ic = 23.5

o\*

by weight, Id = 34.3 % by weight) are suspended in

a mixture of 21.7 g triethyl-amine and 23.5 g iso-
propanol, and the mixture is stirred for 24 hours

at 16 9C. The gradually thickening suspension is
diluted four times with 31.5 g isopropanol each in
every 24 hours and then the mixture is further stirred
for 24 hours at 0 °C. The thick suspension is filtered,
washed with 39.3 g isopropanol, 31.5 g isopropanol
containing 0.25 % by weight of acetic acid and with

23.5 g further isopropanol and dried in vacuo at room
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temperature. 87 g sncu-white crystalline substance

are aobtained.

M.p. 62 - 63 °C.

Isomer ratio: Ia = 38.0 % by weight, Ib = 59.3 % by
weight, Ic = 1.2 % by weight, Id = 0.4 % by weight.

Purity: 98.9 % by weight.

The mother lye is evaporated and the process
described above is repeated with the obtained 13.5 g
of prdduct 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 °C.

Isomer composition: Ia = 48 % by weight, Ib = 48.2 %
by weight, Ic = 1 % by weight, Id = 0.4 % by weight.

Purity: 97.6 % by weight.

Example 2

Preparation of a 40:60 mixture of 1RcisS

and 1ScisR (Ia) and 1RtransS and 1StransR

(Ib) from cypermethrine

One may proceed as given in Example 1 bdt
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)
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are used and the reaction is performed at 11 Oc. By
conbining generations I and II 91 g (91 %) of sncw-
white crystalline product are obtained.

Mp.: 62 - 64 °C.

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.

Example 3
Preparation of a 50:50 mixture of 1RcisS
and 1ScisR (Ia) and lRtransS and 1StransR
(Ib) from cypermethrine B
One may proceed as given in Example 1 but
as starting material 100 g crystalline cypermethrine
are used (purity: 98 % by weight, Ia: 22.3 % by weight,
Ib: 20.4 % by weight, Ic: 26.6 % by weight, Id: 28.7 %
by Qeight).From the combined generations I and II
95 g snow-white crystalline product are obtained.
Mp.: 64.5 - 65.5 °C.
Isomer composition: Ia: 48.2 % by weight; Ib: 48.3 %
by weight; Ic: 1.1 % by weight; Id: 0.6 % by weight.

Purity: 98.3 % by weight.

Example 4
Preparation of 1RcisS and 1ScisR (Ia) and

1RtransS and 1StransR (Ib) from cypermethrine
at 25 °c

The starting material is the same as given
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in Example 1, but epimerization is carried cut at

25 °C, and 52.1 g crystalline snow-white product is ob-
tained.

M.p.: 65 - 68 °C.

Isomer composition: Ia: 25.8 % by weight; Ib: k7.3 %

by weight; Ic: 0.8 % by weight; Id: 0.3 % by weight.

Purity: 97.2 % by weight.

Example 5
Preparation of lRcisS and 1ScisR (Ia) and
1RtransS and 1StransR (Ib) from cypermethrine
with OBN
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 II 95 g white crys-
talline product are obtained.
M.p.: 62 - 64 °C.
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
Preparation of 1RcisS and 1ScisR (Ia) and

1RtransS and 1StransR (Ib) of a ratio of .
40:60 from cypermethrine with n-propanol
To an equipmmenf equipped with a magnetic

stirrer, thermometer and having 2 openings 100 g of
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cypermethrine oil are added (purity 91.4 % by weight,
Ia: 16.6 % by weight, Ib: 21.5 % by weight, Ic: 21.8 %
by weight, Id: 31.5 % by weight). The material is
stirred in the mixture of 14.5 g of triethyl-amine
and 24.1 g n-propancl for 4 days at 10-12 °C. Ia the
mean time the suspension is diluted after 24 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 addi-
tion of the last solvent portion the temperature of
the reaction mixture is cooled to 5 °C and it is stirred
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 %
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 re-

crystallized as given in example 1.

Example 7
To a duplicator equipped with controlled

cooling and vapour heating and propeller stirrer of

3000 liter capacity 600 kg of cypermethrine oil (purity:
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92 % by weight, compesition: (la+lc) = 42 % by weight,
(Ib+Id) = S0 % by weight), 180 kg of anhydrous iso-
propanol (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. Optionally 4 kg of (Ia = 38 % by weight,
Ib = 58 %'by weight) cypermethrine seeding crystalline
can be added for seeding at 25 °Cc. In order to carry
out the asymmetric transformation the solution is
stirred at 3 - 7 °C for 18 hours, and to the crystal-
lizing 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 °C and finally 96 kg
of anhydrous iscpropanol;ré added by suction and the
mixture is further stirred for 168 hours at 3 - 7 °C.
The reaction mixture is then coocled to
0 - (-5) °C and stirred for 96 hours. The obtained
crystal—suspensioﬁ is filtered on a pressure filter
in 4 equal portions with nitrogen. The 120 kg crystal-
line mass is washed as a filter cake with anhydrous
isopropanol, filtered, elutriated with 4 % by weight
of acetic acid-isopropénol solution and filtered
with nitrogen pressure. The obtained crystals are

dried for 12 hours at 40 - 45 °C under heating and

stirring in a vacuo dryer equipped with a band stirrer.'

500 kg of asymmethrine are obtained. Its composition
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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.

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 °C and the
material is diluted with a further 40 ml (31.5 g)
of isopropanol. The mixture is further cooled and
at -5 °C it is stirred for 48 hours and at -10 °C
for 72 hours. As given in Example 1 90 g of snow white
crystalline material are obtained.
M.p.: 62.5 %C
Isoher composition: Ia: 39.0 % by weight; Ib: 59.5 %

by weight; Ic: 0.6 % by weight, Id: 0.2 % by weight.

Example 9

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 crys-
talline material are obtained.
M.p.: 62.5 - 64 °C.
Isomer composition: lIa: 39.6 % by weight, Ib: 57.2 %
by weight; Ic: 1.2 % by weight; Id: 0.9 % by weight.
Purity: 98.9 % by weight.
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Example 10

Seven reactors of capacity 750 ml and
scuipped with cooler and stirrer are connected to
series. The first reactor is cooled to O °C, the
second reactor is cooled to 8 OC and the further reac-
tors are cooled subsequently to 14, 15, 10, 0 and
-10 %c. Into the reactors 100 g of 1R cis S and 1S cis R
(1a) and 1R trans 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-dichloro-
vinyl)-cyclopropane-carboxylic acid X-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 to thé
third reactor a further 40, and to the fourth reactor
80, to the fifth reactor 120, to the sixth reactor
léOIand to the seventh reactor 200 ml of isopropancl
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 mixfures are continuously
stirred and after 12 hours to the first reactor 30
ml of triethyl-amine are charged. The half of the
diluted mixture is péssed to the next reactor, and
the addition of cypermethrine and isopropanol to the

first reactor is repeated. After 12 hours the mixture
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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 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 isopropanocl 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 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 iso-
propanol 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 con-
tains 0.1 % by weight of formaldehyde is washed with
isopropangl containing 0.5 % acetic acid and dried
at rodm temperature. At each time 85 g of snow white
crystalline substance are obtained.
Purity: 97 % containing 38.5 % of isomer pair Ia and

58.5 % isomer pair Ib.
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M.0.: 63 °C.

Yield: related to the starting material: 85 %.

Example 11

Seven reactors of capacity of 750 ml eguipped
with cooler and stirrer are connected in series. The
first reactor is tempered to 20 OC, the second reac-
tor to 25 °C, the third reactor to 25 °C and the fourth
reactor to 20 °C and the further reactors are cooled
to temperatures being by 5 Oc lower than the previous
reactors. To the reactors 100 g isomer pair (Ib) are
added containing at least 95 % crystalline énd-prbduct
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 giyen. 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 % or
cypermethrine melt and 30 ml 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

LV 10771



10

15

20

with 30 al of triethyl-amine, hal® of the mixture

in the second reactcr is passed to the third r=2acter,
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 the first
reactor. After 12 hgours 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 repeatinq'}ﬁe additions of cyper-
methrine and isopropancl 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

of fhe 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 (la) isomer pair.

M.p.: 80 °c.
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Example 12

One may proceed as descrited in Exs=ple 10.
with the exception that as starting material Cyper-
methrine containing cis-trans isomers at 3 fatio of
1:1 is used and as seeding crystal 3 crystal contain-
ing isomerg la and Ib at a ratio of 1:1 and in an
amount of at least 95 % is used. 85 g of snow white
crystalline substance are obtained.

Purity: 97 %
Isomer ratio Ia and Ib 48:49

M.p.: 65 °C.

Example 13

One may proceed as described in Examples
10 - 13 with the exception that the product obtained
at the end of the reactor chain cantaining 0.2 % by
weight of formaldehyde is acidified with 2 % by weight
of aqueous hydrodhloric acid solution and extracted
under heating to 65 Oc with 500 ml heptane and washed
hot with 50 ml 1 % hydrochloric acid solution, 100 ml
of water and 100 ml of saturatéd sodium-chloride solution
and the mixture is crys{allized under gréduai cooling
to -5 9C. The precipitated substance is filtered and
dried. Every time 87 g of white crystalline product
are obtained.
Purity: 98.5 %
Isomer ratio: Ia:Ib = 39.0:59.5

M.p.: 65.5 °C.
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Example 14

One may proceed as given in Example 10 but
the product cbtained 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 agueous hydrﬁ-
chloric acid solution and twice with 100 ml of water,

it is evaporated and dissolved in a double amount

-0f methanol and crystallized under gradual cooling

to -5 9c. Every time 86 g of snow white crystalline
product are obtained.

Purity: 98 %.

Isomer ratio: Ia:Ib = 39:59.

M.p.: 63 °C.

Examle 15

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 formaldehyde and after evaporation it
is dissolved in a3 double volume of 2 % by weight of

phtalic acid-methanol and crystallized under gradual

cooling to -5 %C. The crystals are filtered and dried.
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86 g zf 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.

M.p.: 63 °C.

Example 16

One may proceed as disclosed in Example 10
with the exception that after starting the reactor
sequence a crystalline cypermethrine of 99.5 % purity
containing cis and trans isomer at a 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 agueous solu-
tion 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 m1 (1 %) maleic acid soiution. Thus S35 g Chinmix
solution are obtained containing 6.9 % isomer pair
Ia, 10.6 % isomer pair Ib 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



cf the reactor chain is acidified with an aquesus
salution containing 2 % by weight of hydrochlcric

acid and 0.4 % by weight of formaldehyde. The mixture

1s extracted with 400 ml of petrolether (100-120)

under heating to 60 °C. The organic layer is washed
with an aqueaous solution containing 0.1 % by wsight

of formaldehyde and 0.1 % by weight of hydrochloric
acid and the washing is repeated with 50 ml of a solu-
tion containing 1 % by weight of hydrochloric acid

and 8.1 % by weight of formaline, with 50 ml water

and 50 ml aqueous solution containing 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 crys-
talline isomer mixture of Ia:Ib = 39.0:59.5 is obtained.
Purity: 98 %.

M.p.: 65 °c.

Example 18

One may proceed a§ 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
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an isomer mixture of Ia:Ib = 39.0:59.5.

Purity: 93.5 %

M.p.: 64- 66 °C.

The isomer ratio remained unchanged after a shelf life

of 12 months.

Example 19

Stability test

A crystalline cypermethrine isomer mixture
of 99.9 % purity containing in 40 % by weight 1 g
of isomer pair Ia and in 60 % by weight 1 g of isomer
pair Ib is dissolved in 2 ml of toluene and the solution
is diluted with 8 ml of anhydrous ethanol. Similar
solutions‘are prepared from isomér pairs Ia and Ib,
respectively. To the samples various acids as given
in the following table are added, dissolved in 10
% wéight by volume of anhydrous ethanocl and 10 % by
volume of triethyl amine in anhydrous ethanol and
the solutions are allowed to stand at room temperature
and after 1 week the isomer composition of the substance

was examined.

The results are summarized in the following tables.
Table I

Y = Ia + Ib

X = Ic + Id



\cid Acid Trietryl-amine solution amount, comgositicn
solu- 0 ml 0.01 ml 0.1 ml 1 ml
tion, X Y X Y X Y X Y
ml (%) (%) (%) (%) ) %) (%) (%)
- 0 0 99.9 S0 49.9 7 45 40 43

Phtalic

acid 1 0 99.9 0 99.9 0 99. 50 49,

Phtalic

acid 2 0 99.9 0 99.9 0 99. 5 95,

Maleinic

acid 1 0 99.9 0 99.9 g 99. 3 96.

Maleinic —=

acid 2 0 99.9 0 99.9 0 99. 0 99.

Malonic

acid 0.1 0 99.9 0 99.9 5 94, 50 49,

Malonic

acid 1 0 9.9 0 99.9 0 99. 0 99.

Fuméric

acid 1 0 99.9 0 99.9 0 99. 3 9.

Fumaric

acid 2 0 99.9 0 99.9 0 99. 0 99.

Oxalic

acid 1 0 99.9 0 99.9 0 99. 2 97.

Oxalic

acid 2 0 99.9 0 99.9 0 99. 0 99.

para-toluene

sulphonic

acid 1 0 99.9 0 99.9 0 99. 49.9 50

para-toluene

sulphonic

acid 2 0 99.9 0 99.9 0 99. 2 97.
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Table 11
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Acid Acid Triethyl-amine solution amount, composition
solu- 0 ml 0.01 ml 0.1 ml 1ml
tion, X' Y! X' Y X' Y X' Y'
ml (%) &) % % % & %)
- 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
Maleic
acid 2 0 99.9 0 99.9 0 99.9 O 99.9
Malonic o
acid 1 0 99.9 0 99.9 0 99.9 0 99.9
Fumaric
acid 2 0 99.9 O 99.9 0 99.9 0 99.9
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Table I11

\' " = Ia xll = IC
Acid Acid Triethyl-amine solution amount, composition
solu- 0 ml 0.01 ml 0.1 ml 1 ml
tiOﬂ , xll Y" xll Yn Xll Yll xll Yll
ml (%) %) (%) ) %) %) %) (%)
- 0 0 99.9 50.4 49.2 48 43 41 42
Phtalic
acid 2 0 99.9 0 99.9 0 99.9 ¢ 94.2
Maleic
acid 2 0 99.9 0 99.9 0 99.9 0 99.9
Malonic o
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
Oxalic
acid 1 0 99.9 0 99.9 0 99.9 2.2 97.1
Oxalic
acid 2 0 99.9 0 99.9 0 9.9 0O 99.9

Examle 20

Stability test

1 g of the product of Example 18 is dissolved
in 2 ml of toluene and the solution is diluted with
8 ml of anhydrous 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.
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X\ = Ic + Id, ¥ = 1a - Ib
Isomer Amount of triethyl-amine solution (ml)

0 0.01 0.02 0.05 0.1 0.2
X (%) 2 2 2 20 48 47
Y (%) 96 96 96 78 49.5 48

Example 21

200 g of 3 reaction mixture containing the
crystalline suspension obtained at the end of Example 10
are 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 contain-
ing 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 suspension is melted to an emulsion by
heating to 60 OC. After 15 minutes stirring the oily
cypermethrine is sedimented and separated. The warm
product is taken up in 150 ml of isopropanol containing
1 % by weight of 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
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osroduct are obtainec.

M.p.: 62.5 - 63 °C

Purity: 97 %

Isomer ratio: Ia:Ib = 38.5 - 58.5

Yield related to the starting material: 88 %.

Example 22

Ona 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:

order of material flow in (kg/h) material flow out
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 19.96 0 2.6 22.56
7 0 22.56 0 2.6 25.16

0n a daily average 171.0 kg of a product as given

in Example 10 are obtained.
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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 Ib isomers. The mixture
is tempered at a 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 isamer

pair Ib in 98.1 % and melts at 80.5 °C.

Example 24

To 166.2 g of perlite (d = 120 /um)

max
0.8 g of synthetic silicic .acid (Aerosil 300) are

added in a fluidizing rapid stirrer. 20 g of a cyper-
metﬁrine mixture of enantiomer-pairs Ia:Ib = 4:6

0.04 % of fumaric acid and 2 g of fatty alcohol poly-
glycol 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 ether (EQ0=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).
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Example 25

5 g of a mixture of cypermethrine enantiomer-
-pairs Ia : Ib = 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 solu-
tion 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 dissolved,
whereupon 21.25 g of water are added. Thus a transparent
solution is obtained which maintains its properties
at a temperature between 0 °C and 50 °C 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 Jum-.

Example 26

5 g of a mixture of cypermethrine enantiomer-
-pairs Ia : Ib = 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 0il whereupon under slow
stirring a mixture (7.5 g) of ethoxylated alkyl phenol +
+ calcium salt of linmear alkyl aryl sulfonate and also
a mixture (2.5 g) of 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.
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Example 27

Emulsifiable concentrates (EC) are prepared

by admixing the following components:

10 EC
Component Amount, kg/kg
Isomer-pairs Ia:Ib = 40:60 0.105
diethyl malonic acid 0.00005
Cyclohexanol 0.290
Atlox 3386 B 0.020
Atlox 3400 B 0.045
Odourless mineral oil | 0.540

5 EC
Component Amount, kg/kg
Isomer-pairs Ia:Ib = 40:60 0.050
Diethyl malonic acid 0.00005
Cyclohexanol 0.290 |
Atlox 3386 B 0.020
Atlox 3400 B : 0.045
Odourless mineral oil 0.595

Example 28

Emulsifiable concentrates (EC) are prepared

by admixing the following components:
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Component

Isomer-pair Ib
Diethyl malonic acid
Cyclohexanol

Atlox 3386 B

Atlox 3400 8

Odourless mineral oil

Component

Isomer-pair Ib
Oiethyl malonic acid
Cyclohexanol

Atlox 3386 B

Atlox 3400 B

Colourless mineral oil

Example 29

Amount, kg/xq

0.
0.

0

105
00005

.290
.020
.045
.540

Amount, kg/kg

0
0
0

.050
.00005
.290
.020
.045
.595

20 g of isomer-pair Ib are diluted with

2 g of ethanol. The solution is admixed in a powder

homogenizer with 0.02 g of maleic acid, 5 g of calcium

lignosulphonate, 5 g9 of nonyl-phenyl polyglycol ether

(E0=20) and 70 g 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.
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Claims

1. Process for the preparation of such iscmer

mixtures of cypermethrine of the fFormula (I)

Cl ‘ 0
= N
C

(I)

- wherein carbon atoms indicated by 1,3 and X stand
for a chiral carbon atomand the wavy line indicates
cis or trans configuration related to the cyclopropane
ring - which contains out of the theoretically possible
8-isomers of cypermethrine at least 95 % of 1RtransS
and 1StransR (Ib) isomer pair or only a mixture of
1RcisS and 1ScisR (Ia) and the isomer pair (Ib) of
the ratio (Ia):(Ib) = 55:45 - 25:75 by asymmetric
transformation 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
isomer pair Ia + Ib 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 containing at least 60 % trans isomers
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b)

.o
- - -

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 °C 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-diaza-
bicyclo/4.3.0/non-5-ene (0BN) or 1,5-diaza-bicyclo-
/5.4.07undecene (DBU) related to the weight of

the startiqg isomer mixtu:e under vigorous stirring
in the presence of propanol starting reaction

in the saturation region of the different liquid
phases appearing 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 precipitates optional-

ly undér gradual cooling, and

after completing the asymmetric transformation
the isolated crystalline mass is treated with

an aqueous acid solution and/or dissolved in the
presence of a water inmiscible organic solvent

at 0 - 70 °C or melted at 60 - 70 °C 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 solvent containing organic
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acid, and

adding aldehyde as cyan-binding agent at the
processing stage of the reaction sequence while
optionally

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 elements next to each other within a temperature
range of +30 - (-25) °C to at most 10 °¢ temperature
difference and adding to the reactor elements

1 part by weight of the end product crystal, and
optionafly up to 0.4 parts by weight base and
diluting optionally the mixtures in each reactor
with 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 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
cypermethrine and up to 0.4 parts by weight protic

solvent and/or base are repeatedly added continuous-
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ly or discontinuously to the first ;eactor while

the reaction mixture is subsequently passing through
all reactors under the above treatment and optional-
ly isolating the crystals from the crystal suspen-
sion obtained at the end of the reactor chain.

2. A process as claimed in claim 1 which
comprises conducting the asymmetric transformation
in the presence of isopropanol or n-propanol.

3. A process as claimed in claim 1 which
comprises cdoling the reaction mixture in the
last third term of the reaction time gradually below
o °c, preferably to -10 - (-25) °C.

4. A process as‘claimed in claim 1 for the
preparation of an isomer mixture of Ia : Ib = 40-60
which comprises using as starting material a mixture
of 1RcisS + 1ScisR + IRcisR + 1ScisS (Ia + Ic) = 35-45 %
by weight, 1RtransS + 1StransR + 1StransS + 1lRtransR
(Ib+Id) = 50-65 % by weight and the ratio of the pyreth-
roide of the formula (I): triethyl-amine:isopropanol
is 1:0.2-0.3:1-1.5 and continuing the reaction in
case of a discontinuous process for 4 - 10 days at
3 - 16 °C and for 1 - 5 days at 0 °C.

S. A process as claimed in claim 1 for the
preparation of an isomer mixture of Ia:Ib = 50-50 %
which comprises using as starting material an
isomer mixture of (Ia+Ic) = 45-55 % by weight, (Ib+Id) =

= 45-55 % by weight.
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6. A process as claimed in claim 1 faor the
preparation of an isomer mixture of Ia:Ib = 25-30:75-70
which comprises using as starting material an
isomer mixture of (la+Ic) = 35-45 % by weight, (Ib+Id} -
= 50-55 % by weight, and perfarming the reaction and
isolation at 25 °c.

7. A process as claimed in claim 1 which
comprises conducting the charging and discharging
of the materials continuously or by portions.

8. Element b) of the process as claimed in
claim 1 which comprises using for the removal
0f the contaminations of the filtered material a3 sol-
vent selected from petrol ether, hexane, heptane,
ethanol, isopropancl and mixtures thereof with acids,
such as acetic acid, phtalic acid, maleic acid, fumaries
acid, malonic acid and alkylated malonic acid.

9. Element b) of the process as claimed
in claim 1 which ¢ omprises using for the acidifica-
tion of the reaction mixture or for digesting the
crystal suspension 0.1 - § &% by weight aqueous acid
optionally containing cyan binding agent, preferably
hydrochloric acid, formic acid, phtalic acid, malonic
acid, fumaric acid, maleic acid and/or alkylated malonic

acid.
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! PROCESS FOR THE PREPARATION OF CYPERMETHRINE ISOMERS

Abstract

The invention relates to a process for the

preparation of such isomer mixtures of cypermethrine

of the Formula (I)

o
P ORC
Cl - L
)

(I

- wherein carbon atoms indicated-by 1,3 and o stand

for a chiral
cis or trans
ring - which
8-isomers of

and IStransR

carbon atom and the wavy line indicates
configuration related to the cyclopropane
contains out of the theoretically possible
cypermethrine at least 95 % of 1RtransS

(Ib) isomer pair or only a mixture of

1RcisS and 1ScisR (Ia) and the isomer pair (Ib) of

the ratio (Ia):(Ib) = 55:45 - 25:75 by asymmetric

transformation 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

isomer pair Ia + Ib at an undesired ratio.
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