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The object of thé present invention is to provide new
compounds that combat irsects and mites better than
compounds known for this purpose.
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F —A—B—R
(1)
RV g2
in which
Rl-4 are the same or different and are hydrogen,

Cl_s-alkyl or halogen,
is hydrogen,

an alkali metal or a corresponding equiva‘ent of a
divalent metal,

Cl_zg-alkyl. Cz_zo—alkenyl. Cz_zofalkynyl.
hélo-cl_lg-alkyl,

C3_6—cycloalky1,
€1-3

C3w6 1=
halo-c3_6-qycloa1ky1-cl_

-alkyl—c3_6—cycloa1ky1.

-cyeloalkyl-C, . -alkyl.
6—alkyl,
decalinyl,

indanyl.

-adamantyl,

adamantylmethyl.,
difluorggycloprbpyhethylcarbonyloxy—Ci_lo-alkyl.
difluocrocyclopronylethylcarbonyloxydecalinyl,
difluor@cyc1opfopylc3:bonyioxy-cl_3&alkoxy—cl_3-aikyl.
-alkyl,

-alkenyl,

phenyl—cl_6

2-6
halobenzyl,

phenyl-C

61_4—aikylbenzy1,
C1_3-a1koxyphenyl—01_
phenoxybenzyl,

6~alky1r
a~Cyandsiienoxybenzyl,
u-cl_§-3ikylphenoxybenzy1.
ethoxy-(a-trifluoromethyl)benzyl,
naiophenyi(eyaiépropylﬁ~¢1*3—alkyl,
‘nalaphenokyaclkaaaikyl.

naphthyl-C,  ~alkyl,
meﬁﬁyltﬁia2aiy1sc1§&«aikyt.
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tris(difluorocyclopropylmethylcarbonyloxymethyl)methyl,

I —

aryl, optionally substituted by one or more of

-alkyl, halo-C -alkyl, -alkoxy., halo-

1-20 1-6 Ci-16

l_s—alkoxy, phanyl-cl_6 1-6

c

C -alkyl., phenyl-C
C3_lo—cycloa1ko£y, halo-C -cyclealkoxy,
c

c

-alkoxy,
3-10

3_6<cycloalky1a1koxy. halo-C -cycleoalkylalkoxy,

3-6

z_s—alkenyloxy. halo—Cz_s-alkenyloxy, Cz_s-alkynyl-

oxy, halo—cz_ -alkynyloxy, alkylsulphonyloxy, alkyl-

6,
phenylsulphonyloxy. haloalkylsulphonyloxy, phenyl,
halogen, amino, cyano, bvZroxy, nitro, aryloxy.
heteroaryloxy. haloaryloxy, arylamino, halearylamino,

Cl_s—alkoxycarbonyl.\Clﬁs

~alkoxycarbonylmethyl, halo-
C1_6¢alkoxycarbony1. Cl_z—alkyldloxy, Cl_s—alkylthio,
halo-ca_e-cycloalkylalkylamino; halo—c3_6-Cycloalkyl—
alkylcarbonyloxy. Cl_ﬁ—alkylamind or di—Cl_G-alkyl—
amino, hetérocaryl, optionally substituted‘by halogen,
C1_3aalky1 oL halogcl_3—a1ky1.
or the group CONHR ., in which
R~ is hydrogen, Clqé—alkyl or phenyl, eptionally
substituted by one or more of Cl_s—alkyl. halo-
-alkyl, Cl_lsaalkoxy. halc«fcl_6
~alkoxy, C3‘lo-cyclba1koxy, halo-

~cycloalkoexy. C3H6-cycloalkyla1kdxy. halo-

~eyecloalkylalkoxy, CZ_S—alkenyloxy, halo-

-alkoxy, phenyl-

3-6

2‘6~alkenyloxy, C -alkynyloxy, ha10~C2_6—alkyny1~

o0XY, alkylsulphonyio;y, haloalkylsulphonyloxy.

phenyl, halogen, amino, cyano, hydrexy, faitro,

aryloxy, haloaryloxy. ar?iamino, haloarylaminé.

Uy _g-3lkoxycarbonyl, halo-C, .-alkoxycarbonyl,

Cl_z—alkyldioxy. Clésaalxylthio, halo-
c3&6-eycloalkyialkylamino. ci_ﬁ-alkylamine or
dibclﬁéﬂalkylamino;

A is carbenyl, thiocarbonyl or methylene,

B is oxygen. sulphur ot NR®, in whicn,

&S is hydtogen, €, .-alkyl or Cy_ ,,-¢ycloalkyl, phenyi
oe COR’, in which

ﬁ? is éi*suaikyt: ﬁaloaéikéwalkyli phenyl, optionally
'*/%
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substituted by one or more of Cl_s—alkyl. halo-
l_s—alkyl, Cl_ls-alkoxy, halo-cl_s—alkoxy. phenyl-

-alkoxy, ~cycloalkoxy, halo-

C
¢ C3.10"°
C3_10—cycloa1koxy. C3_6-cycloalky1a1koxy, halo-
C3_6-cycloa1ky1alkoxy. Cz‘s—alkenyloxy. halo-
C2_6—alkenyloxy. Cz_e-alkynyloxy, halo-
CZ-S-aIkynyloxy. alkylsulphonyloxy., halealky:-
sulphonyloxy. phenyl, halogen, amino, cyano, hydroxy.
nitro, aryloxy, haloaryloxy. arylamino, haloarylamino,
-alkoxycarbonyl, halo—Cl_G—alkoxycarbonyl.
Cl_s-alkylthio; halo-

-cycloalkylalkylamino,

C1-6
Cl_z-alkyldloxy,
C3_s6
di—Cl_G—alkylamino; C

C1_6-a1ky1am1no ot

_6-cYcloaIky1: C _G—alkylamino

3 1

or C1_6-alkoxy.

Compounds of formula II

/J<f//ﬁ (11)
1 2

as intermediates in the production of compounds of
formula I,

in whieh

R1'4 have the meanings given in formula I and

X is OH, Cl or Br.
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~ , COMPLETE SPECIFICATION FOR THE INVENTION ENTITLED: 4

‘e 2,2-difluorocyclopropylethane derivatives, process for their preparation and their use as
pesticides ‘

The following statemens is a full description of this: invention, including the best method of
performing it known to me/us:»
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The invention relates to new 2,2-difluorocyclopropyl-
ethane derivatives their preparation and intermediater for
their preparation as well as their use as pesticides
especially against insects and mites.

It is already known that cyclopropane compounds
possess acaricidal properties (USP 3 995 054).

The disadvantage of the known compounds however is
that the insecticidal and acaricidal activity is not
sufficiently high.

The object of the present invention is to provide new
compounds that combat insects and mites better than
compounds known for this purpose.

It has now been found that 2,2-difluorocyclopropyl-
ethane derivatives of general formula I

't r®
N/

N2

are the same or different and are hydrogen, C
or halogen,

5

(n

in which
1-4 ;
R 1--21KY1l

R5 is hydrogen,
an alkali metzl or a corresponding equivalent of a
.divalent metal,
Cl_zoaalle. s 20
halo-C, ,.-alkyl,
Czﬁe-eycloalkyl.

-alkenyl, cz_zofalkynyl.

C,_3-alkyl-C, .-cycloalkyl,
63‘6$cyc10a1kyla¢1psgélkv;,._
halo~c3_s-cyeloélkylgéiﬁé,aigy;a
dec¢alinyl, :
indanyl,

adamantyl,

P
v
i
I

.r_
L
i

Y ¢

B TR R PR RIS, RV e

o TR

[

G -} S DA R IR s =




= 5 Z 2 o = P e ] 2 1 bR BV s Cigs

A
i

!

10

15

20

25

30

adamantylmethyl,
dif1uorocyclopropylethylearbonyloxy-cl_lo—a1ky1,
difluorocyclopropylethylcarbonylcxydecalinyl,
dif1uorocye1optopylcarbonyloxy—cl_3-alkoxy-c1_3-alkyl.
phenyl-cl_s-alkyl.

phenyl—CZ_a-alkenyl,

halobenzyl,

01_4-a1ky1benzyl.

C1_3—alkoxyphenyl—cl_e—alkyl.

phenoxybenzyl,

a-cyanophenoxybenzyl,

a—cl_3—alkylphenoxybenzyl.
ethoxy-(a-trifluorome:hyl)benzyl,
halophenyl(cyclopropyl)—C1_3-a1ky1,
halophenoxy~cl_6—alky1.

naphthyl—cl_6~alky1,

methylthiazolyl—cl_s-alkyl,
tris(difluorocyclopropylmethylcarbonyloxymethyl)methyl,
¢=i#ﬂi§§=c¥siuait¥$$samﬂﬁﬁﬁ

aryl, optionally substituted by one or more of

-alkyl, halo—cl_s-alkyl. Cl_ls-alkoxy. halo-
—-alkoxy, phenyl—clﬁs-alkyl, phenyl-clns-alkoxy.
~-cycloalkoxy, halo-c3_lo—cycloa1koxy.
-cycloalkylalkoxy, halo-c3-6-cycloalkylalkoxy.
Z_G—alkenyloxy, halo-cz_a—alkenyloxy, Cz_s—alkynyloxy.
hanwcz_G—alkynyloxy. alkylsulphenyloxy. alkylphenyl-
sulphonyloxy, haloalkylsulphonyloxy. phenyl, halogen,
amino, cyano, hydroxy, nitro, aryloxy., heteroaryloxy.
haloaryloxy, arylamino, haloarylamino, Cl_s—alkoxy»
carbonyl, Cl_s—alkoxycarbonylmethyl. halo—cl_s—alkoxyﬁ
carbonyl, cl_z-alkyldioxy. clﬁs-alkylthio. halo-
C3_6—dycloa1ky1alkylaminoi halo—03“6~cycloa1kylalkyl
carbonyloxy, C;_c-alkylamino or 4i-C, ,-alkylamino,
heteroaryl, optionally substituted by halogen,

Cy_3-alkyl or halo-C; ,-alkyl,
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is hydrogen.

is hydrogen, C

is C
substituted by one or more of C

or the ygroup CONHRa. in which

~-alkyl or phenyl, optionally
-alkyl, halo-
-alkoxy, phenyl-

Ci-6
substituted by one or more of C
C —alkyl.‘C1_16
c3_6-cycloa1ky1alkoxy. halo~C3_6-cycloalkylalkoxy.

Cz_s—alkenyloxy, halo-cz_s—alkenyloxy. 02_6

halomcz_s-alkynyloxy, alkylsulphonyloxy, haloalikyl-
sulphonyloxy., phenyl, halogen, amino, cyano, hydroxy.

1-6
~alkoxy. halo—C1_6

-cycloalkoxy, halo-C

1-6
-cycloalkoxy,

-alkynyloxy,

nitro, aryloxy, haloaryloxy. arylamino, haloarylamino,

C, .-alkoxycarbonyl, halo-C, _-alkoxycarbonyl,

“1l-6 1-6
Cl_z-alkyldioxy, 01_6—a1kylthio. halo-C3_6—cycloa1kyl—
alkylamino, C -alkylamino or di-C., _-alkylamino,

1-6 1-6

A is carbonyl, thioccarbonyl or methylene,
B is oxygen, sulphur or NRS, in which,

1_G—alky1 or C -cyeloalkyl, phenyl
or COR7, in which

-alkyl: halo-C

3-12

-alkyl; phenyl, optionally
1_6—a1ky1, halo-
1_5‘61kY1- Cl_lﬁ-alkoxyw halo-cl_e-alkoxy, phenyl-

C1_6~a1koxy, Cs_lo-cycloalkoxy, halo—Cj_lo-eycloalkoxy.

C;_g-cycloalkylalkoxy. halo~c3_é—cycloalkyialkoxy.
Czbé—alkenyloxy. halo;-cz__6 2-6"
halo-cz_sﬁalkynyloxy. alkylsulphonyloxy, haloalkyl-

1-6 1-6

C

-alkenyloxy, C ~alkynyloxy.
sulphonyloxy, phenyl, halogen, amino, cyano, hydroxy.
nitro, aryloxy, halearyloxy, arylamino, haloarylamino,
C1-6 1-6 4
Ciz ‘ 1-g-alkylthio, halo—ca_sbcycloalkyl—
alkylamino, Cl_saalkylamino or di—clis-alkylamino;

C3_G~eyeloalkyl; c ~alkylaminoe or C -alkoxy.

~alkoxycarbonyl, halo-~-C -alkoxycarbonyl.,

-alkyldioxy, C

1-6 1-6

show a better insecticidal and acaricidal activity in
comparison with known compounds.

The term alkyl includes straight and branched chain

groups.

The term alkenyl includes straight and branched chain
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groups that can contain one or more double bonds.

The term alkynyl includes straight and branched chain
groups that can contain one or more triple bonds.

The term aryl stands for one to three ringed aromatic
groups. such as e.g phenyl, naphthyl or phenanthryl.

The term heteroaryl stands for a 5~ or 6-membered ring
that contains one or more nitrogen, oxygen or sulphur
atoms that can be saturated, partially saturated or
unsaturated and can optionally carry a fused benzo ring,
such as eg pyridine, thiazole or chromene.

RS and R6 can optionally together with the
nitrogen to which they are attached form a saturated or
unsaturated ring, such as morpholino, piperidino, pyrrolo,
imidazolo or triazolo.

The compounds of formula I are present as racemic
mixtures of the optically active isomers. The invention
consequently is not limited just to the isomeric mixture
but also includes each individual isomer of the compounds
of the invention.

2.2-Difluorocyclopropylethane derivatives of general
formula I which show particularly good activity are those
where:

A is carbonyl,
B is oxygen or NH,
Rl--4

5 . .
R™ is hydrogen or Cl_zo—alkyl,‘gl_zo
m-phenoxybenzyl or naphthylmethyl.

The invention alse relates to compounds of formula II

are hydrogen and

1

PRt U
L N~

\.———X.
/V (11}
1 2

as intermediates in the production of compounds of formula I

-alkenyl, C _zo—alkynyl.

-

s

wiossdeeoitdons

N R N . T

A o

S




etiosmctite 21 -3

5
» e
* @ -
L2 R X3
*n
* &
see 10
[EXE
- LI
. -
L) .
L .
ss8 3
LR L ]
» e o
L] asn
15
- o4
.
2 e
*» LR J
» e v
- o e
o
I XX XT3
. »
'.”0: 20
- .
. e
. *
sy L 2
- L ]
L -
» . e
25
30

35

in which
Rl'4 have the meanings given in formula I and
X is OH, Cl or Br.

The new intermediates are particularly suitable for

preparing compounds of formula I in which A is carbonyl.

The 2,2-difluorocyclopropylethane derivatives of the

invention of formula I,

in which A is carbonyl, can be prepared,

A)

B)

by reacting an acid halide of general formula II
3 4

F R R
T S
F: c- C—x
/J<i/// (11)
R k2
in which
r*? have the meanings given in formula I and

X is chloro or bromo,
with an alcohol or amine of general formula III

H-B-R® (I11)
in which B and R5 have the meanings given in formula
1, optionally in a solvent and in the presence of an
acid acceptor,
or
by reacting a free acid of general formula IV

3

I L
LN

¥ C OH
/V {iv})
1 2

in which
R]"4 have the meanings given in formula I, with an
alcohol or amine of formula III, optionally using a
solvent in the presence of a catalyst,

or

T s
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C)

D)

Ri\ Rt ﬁ
~JZH<ﬁ:———e—oﬂ (v}
1
R t
o2

in which Rl'4

have the meanings given in formula I,
with an alcohol or amine of formula III, optionally, in
a solvent in the presence of a catalyst or a

deliydrating agent, to give an intermediate of formula VI

2 R o
N
rﬁﬂzﬁ —B—R (vI)
1L
R i
o2
1-

in which B and R 5 have the meanings given in

formula I, and reacting this with difluorocarbene, in
the presence o6f an inert solvent,

or

when A is methylene and

B is NRG. the compounds can be prepared,

by reacting an amide of the specific formula I “

! % =N R
/J<i/// As (T
1 2

in which “
R,]"'6 have the meanings given in formula I, with a

reducing agent, optionally in a solvent amd in the
presence of a catalyst,

or

SedsloRecth
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,_.mg .’,fia

T

E) by reacting an amine of general formula VII

$ (vili

in which 3
RS
the presence of a base, with a halide of general
formula VIII

and R® nave the manings given in formula I, in

2
(VIII)
RY g2 ;
in which
Rl_q have the meanings given in formula I and X is

chlorine or bromine, optionally using a solvent,
or
F) by reacting compounds of géneral formula IX,

‘
(1x) H
:
3
1-5 h
in which R have the meanings given in formula I, ]
and prepared according to reaction variants D) or E), 1
with acid halides of geheral formula X |
|
i G 8 (X)

in which Ra has the meaning given in formula I and X

is chlorine oz bromine., optionally using a solvent in
the presence of an acid acceptor,

or
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when B is oxygen, the compounds can be prepared,

G) by reacting an alcohol of general formula XI

R3 R‘
N 7~
“—CH,—0H
(X1}
r' g2
in which
Rl'4 have the meanings given in formula I, with an

isocyanate of g~neral formula XII
0=c-N-R® (XII)

in which R® has the meaning given in formula I,

optionally using a solvent in the presence of a

catalyst and optiocnally., subsequently separating the

racemic mixture into optically active isomers according
to known methods.

Conventional basic materials are suitable as acid
acceptors for reaction variants A) and F), especially
aliphatic, aromatic and heterocyclic amines, such as e.qg.
triethylamine, dimethylamine, piperidine, dimethylaniline,
dimethylbenzylamine, pyridine and diwmethylaminopyridine or
inorganic bases such as oxides, hydroxides, carbonates,
hydrogen carbonates and alcoholates of alkali- and alkaline
éarth metals, such as potassium hydroxide, sodium
hvdroxide, sodium and potassium carbonate.

suitable solvents are the previcusly named acid
acceptors themselves or inert solvents or mixtures of these.

Examples include aliphatic, alicyclic and aromatic
hydrocacrbonis which can optionally be chlorinated, such as
hexane, cyclohexane, petroleum éether, benzene, toluene,
xylene, dichloremethane, chloroform, carbon tetrachloride,
1,2-dichloroethane, trichloroethylene and chiorobenzene:
ethers, such as diethyl ether, methyl ethyl ether,
diisopropyl ether, dibutyl ether, dioxane and
tetrahydrofuran: ketones, such as acetone, methyl ethyl

&
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ketone, methyl isopropyl ketone and methyl isobutyl ketone;
nitriles, such as acetonitrile, propionitrile and
benzonitrile; esters, such as ethyl acetate and amyl
acetate: amides., such as dimethylformamide and
5 dimethylacetamide: as well as sulphones and sulphoxides.
such as dimethyl sulphoxide and sulpholane.
The reaction can be carried out within a wide

. . temperature range. In general it is carried out at a

o, temperature between -20°C and the boiling point of the

vaaa 10 reaction mixture, preferably between 20 and 200°C.

The reaction can be carried out at nraormal pressure, or

even at higher or reduced pressure.
Catalysts which are suitable for carrying out reaction i
variant B include strong acids, such as sulphuric acid,

15 hydrogen halides, sulphonic acids and acidic ion exchange
reagents. It is advantageous if water or the ester of
formula I is removed from the reaction mixture, for example
by azeotropic distillatior or by binding the water to
sulphuric¢ acid or a hydrogen halide acid.

20 Reaction variant B can be carried out under similar
reaction conditions as far as temperature and pressure are
concerned, and in the same solvents or mixtures thereof, as
for reaction variant A.

For the preparation of the intermediate compound VI,

25 used in reaction variant C, the same acid catalysts and
inert solvents named for reaction variant B can be used.
Especially suitable for the esterification is to bind the

water by a combination of triphenylphosphine and an .
azodicarboxylate ester. (Synthesis 1981, 1). Also suitable
30 are classical dehydrating agents, such as concentrated

ME s T

sulphuric acid, anhydrous salts of inorganic acids., such as
magnesium sulphate or calcium chloride, carbodiimides, such
as dicyclohexylearbodiimide and also zeolites. The carbene

%

reaction is however preférably carried out in an ether..
35 such as diglyme, triglyme or tetraglyme. The production of
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difluorocarbene can be carried out according to well known
methods in the technical literature (Burton and Hahnfeld,
Fluorine Chem. Rev. !, (1977), 119 ff).

Suitable substances for generating difluorcrarbene are
for example alkali metal chlorodifluorcacetates, such as
sodium chlorodifluoroacetate; hilodifluerohydrocarbons,
such as chlorodifluoromethaneé; organo tin compounds, such
as trimethyl(trifluoromethyl)tin; organo mercury compounds,
such as nhenyl(trifluoromethyl)mercury; and organo
phosphorus compounds such tris(trifluoromethyl)-
difluorophosphorane and triphenyl(bromodifluoromethyl)-
phesphonium bromide.

Reaction variant D can be carried out under similar
reaction conditions as far as temperature and pressure are
concerned, and in the same solvents or mixtures thereof, as
for reaction variant A.

Suxable reagents for carrying out reaction variant D
are eq lithium aluminium hydride, borane or sodium
borohydride in the presence of cobalt dichloride, acetic
acid or trifluorcacetic acid.

Reaction variant E can be c¢arried out under similar
reaction conditions as far as temperature and pressure are
concerned, and in the same solvents or mixtures thereof, as
for reaction variant A.

Sutable bases for carrying out reaction variant E are
eq potassium carbonate, potassium hydroxide, sodium
hydroxide or potassium tert-butylate.

Reaction variant G can be carried out under similar
reaction conditiecns as far as temperature and pressure are
senicerned, and in the same solvents or mixtures thereof, as
for reaction variant A.

Theé preparation of the optical isomers of the invention
¢an be carried out in conventional manner, for example by
treatment of compounds of formula II with a chiral reagent,
such as &g an optically active amine or an optically active
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alcohol and separation of the diastereomers so obtained by

physical methods (Tetrahedron 33, 2725 (1977)), such as eq,
recrystallisation, distillation or flash chromatography. By
a subsequent hydrolytic cleaving, that can be acid or base

catalysed, the optical isomers of the free acids of general
formula IV are obtained, which can be converted by procees

variant B to the compounds of the invention.

Further, the mixtures of optical isomers of general
formula I, obtained from the synthesis can be separated
into the enantiomers by chromatography on chiral stationary
phases, such as eg cyclodextrins, starch or optically
active amino acids bound to polymers (Angew. Chem. 92, 14
(1980)).

The compounds of the invention prepared by the above
described proceil.es can be isolated from the reaction
mixture in conventional manner, for example by distillation
of the solvent used, at normal or reduced pressure, by
precipitation with water or by extraction.

A higher degree of purity canm be achieved as general
rule by thin layer chromatography purification, by
fractional distillation or recrystallisation.

The compounds of the invention are, as a rule, almost
colourless and odourless viscous oils or crystals that are
almost insoluble in water, have limited solubility in
aliphatic hydrocarbons, such as petroleum ether, hexane,
pentane and cyclohexane., and highly soluble in chlorinated
hydrocarbons, such as chloroform, methylene dichloride and
carbon tetrachloride, aromatic hydrocarbons such as
benzene, toluene and xylene, ethers, such as diethyl ether,
tetrahydrofuran and dioxané, nitriles, such as
acetonitrile, alcohols, such as methanol and ethanol,
amides, such as dimethylformamide, and sulphoxides, such as
dimethyl sulphoxide.

The acid halide of formula X, the acid of formula V,
the alecohol and amine of formulae III &4nd VII, as well as
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the isocyanate of formula XII, are known or can be prepared
by known methods.

The acid halide of formula II, the halide of formula
VIII, as well as the alcohol of formula XI, can be prepared
by known methods.

The compounds of the invention are distinguished by
good insecticidal activity and especially good acaricidal
activity and thus represent a valuable improvement in the
state of the art. Based on their activity against a wide
range of sucking arthropods, the compounds of the invention
can be used not only agaiast pests in crops but also for
combating human and domestic animal parasites. The activity
of the compounds of .3 invention is of particular
importance against prarasites which have developed
resistance to other substances. Since the compounds of the
invention are taken up by the plants and transported
systemically, they can also be applied to the soil and thus
reach those plant parts that gannot be treated directly.

Examples of insects and mites, including animal
ectoparasites, that can be combated by the compounds of the
invention include Lepidoptera, such as Plutella xylostella,

Spodoptera littoralis, Heliothis armigera and Pieris
brassicae; Diptera, such as Musga domestica, Ceratitis
capitata, Erioischia brassicae, Lucilia sericata and Aedes

aegypti: Homoptera, including aphids such as Megqoura viciae
and Nilaparvata lugens:; Coleoptera, such as Phaedon
cochleariae, Anthonomus grandis, Epilachna varivestis and

¢orn rootworms (Diabrotica spp. eg. Diabrotica
undecimpunctataj; Orthoptera, such as Blattella germanica;
ticks, such as Boophilus microplusg and lice, such as
Damalinia bovis and Linognathus vituli, as well as spider
mites such as Tetranychus urticaé and Paponychus ulmi.

The compounds according to the invention can be used at
a concentration of 0.0005 to 5%, preferably from 0.001 to
1%, calculated as gram active material per 100 ml of the
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composition.

The c¢ompounds of the invention can be used either alone
or in mixture with each other or another insecticide.
Optionally other plant protection or pesticidal
compositions, such as for example insecticides, acaricides
or fungicides can be added depending on the desired result.

An improvement in the intensity and speed of action can
be obtained, for example, by addition of suitable
adjuvants, such as organic solvents, wetting agents and
oils. Such additives may allow a decrease in the dose.

Suitable mixture partners may also include
phospholipids, e.g. such as from the group
phosphatidylcholine, hydrogenated phosphatidylcholine,
phosphatidylethanolamine, N-acyl-phosphatidylethanol-
amine, phosphatidylinositol, phosphatidylserine,
lysolecithin or phosphatidylglycerol.

The designated active ingredients or their mixtures can
suitably be used, for example, as powders, dusts, granules,
solutions, emulsions or suspensions, with the addition of
liquid and/or solid carriers and/or diluents and,
optionally, binding, wetting, emulsifying and/or dispersing
ad juvants.

Suitable liquid carriers are, for example aliphatic and
aromatic hydrocarbons such as benzene, toluene, xylene,
cyclohexanone, isophorone, dimethyl sulphoxide,
dimethylformamide, other mineral-o0il fractions and plant
oils,

Ssuitable s0lid carriers include mineral earths, e.gq.
tonsil, silica gel, talcum, kaolin, attapulgite, limestone,
gsilicic acid and plant products, e.g. flours.

As surface-active agents there can be used for example
calcium lignosulphondté, polyoxyethylenealkylphenyl ether,
naphthalenesulphohic acids and their salts; phenolsulphonic
acids and their salts, formaldehyde condensates, fatty
aleohol sulphates, ae well as substituted benzenesulphonic
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acids and their salts. §
Formulations can be prepared, for example, from the
following ingredients.
A WETTABLE POWDER
5 20 percent by weight active ingredient

35 percent by weight bentonite

8 percent by weight calcium lignosulphonate

e RS

2 percent by weight of the sodium salt of
N-methvl-N-oleyltaurine
10 35 percent by weight silicic acid
B BASTE
45 percent by weight active ingredient

e s

5 percent by weight sodium aluminium silicate e
15 percent by weight cetylpolyglycol ether with 8 li
15 moles ethylene oxide

T

2 percent by weight spindle oil
10 percent by weight polyethylene glycol
23 parts water 2
C EMULSIFIABLE CONCENTRATE
20 20 percent by weight active ingredient
75 percent by weight isophorone
5 percent by weight of a mixture based on the

B I el

sodium salt of N-methyl-
N-oleyltaurine and calcium
25 lignosulphonate
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The following Examples illustrate the preparation of
compounds of the invention.

Example 1

Benzyl 2-(2,2-difluorocyclopropylj)acetate
80 g (454 mmol) Benzyl 3-butenocate was dissolved in

250 ml diethylene glycol dimethyl ether (diglyme) and
reacted at 165°C over 4 hours with a solution of 138 g

(908 mmol) sodium chlorodifluoroacetate, dissolved in

250 ml diglyme. The mixture was then stirred for an hour at
165°C and cooled. The precipitated sodium chloride was
removed and washed with 100 ml diglyme. The filtrate was
concentrated in vacue (35°C, oil pump) and the residue

taken up in 500 ml ether, the extract washed twice each
time with 100 ml water and dried over magnesium sulphate.
After evaporation, the residue was fractionated under an
0il pump vacuum, on a spiny column and a sample analysed by
thin layer chromatography (hexane:ethyl acetate = 1:1) (Rf
= 0.64).

Yield: 82.4 g (80% of theory)

. o
bég.o.os, 90°C
nD : 1.4783

Preparation of the starting material
Benzyl 3-butenoate
138 ¢ (535 mmol) Triphenylphosphine ard 84 ml

(812 mmol) benzyl alcohol were added dropwise to 46 g

(535 mmol) 3-butenoic acid dissolved in 500 ml ether and 87
ml (535 mmol) ethyl azodicarboxylate and the mixture
stirred for 7 hours and allowed to stand overnightt. After
evaporation of the solvent, the residue was purified by
column chromotography (silica gel, hexane/ethyl acetate =
95:5) and a sample analysed by thin layér'chramatogrgphy
(héxane:ethyl acetate = 1:1) (Rf = 0.61). '
vield: 83.5 g (88% of theory)

20, e
ﬁD b 1.5084
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Example 2

2.2-Difluorocyclopropylacetic acid
142.3 g (630 mmol) Benzyl 2-(2,2-difluorocyclopropyl)-

acetate was added dropwise to a solution of 35.2 g-

(630 mmol) potassium hydroxide in 360 ml methanol with
ice-cooling and the mixture stirred for 3 hours at room
temperature. It was then concentrated on a rotary
evaporator, the precipitated potassium salt separated and
washed three times with ether. The salt was dissolved in
150 ml water, the solution acidified with 54 ml
concentrated sulphuric acid and extracted three times, each
time with 200 ml ethyl acetate. The ethyl acetate phase was
washed twice with water, dried over magnesium sulphate and
concentrated at 40°C at atmospheric pressure. It was then
fractionated under vacuum (17 mbar) and analysed by thin
layer chromatography (dichloromethane:methanol = 95:5)

(Rf = 0.20).

Yield: 82 g (96% of theory)

b.p.l7: 99-100°C

Example 3
Tetradecyl 2-{2,2-difluorocyclopropyl)acetate

A solution of 2.08 g (9.7 mmol) l-tetradecanol in 20 ml
tetrahydrofuran (THF) was treated with 200 mg 4-dimethyl-
aminopyridine (DMAP) and 1.3% ml (9.7 mmol) triethylamine
and cooled to 0°C. A solution of 1.5 g (9.7 mmol)

2-(2.,2-difluorocyclopropyl)acetyl chloride in 10 ml
tetrahydrofuran at 0-5°C was added dropwise. The mixture
was then stirred for 2 hours at room temperature. The
precipitated triethylamine hydrochloride was separated, the
solution concentrated under reduced pressure, and the
residue dissolved in 50 ml diethyl ether. After washing
with in turn 10 ml water, 10% caustic soda and water until
neutral, the ether solution was dried over magnesium
sulphate and evaporated il vacué (200 mbar). The residue
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was distilled under an oil pump vacuun.
Yield: 2.2 g (68% of theory)
b.p. (200 mbar): 110°C

Preparation of the starting material

2-(2,2-difluorocyclopropyl)acetyl chloride
A mixture of 39.8 g (0.29 mmol) 2,2-difluorocyclopropyl-

acetic acid and 38.5 ml (0.53 mmol) thionyl chloride was
heated under reflux for 5 hours. Excess thionyl chloride

was distilled and the residue was distilled in vacuo.
Yield: 43 g (95% of theory)
b.p. (200 mbar): 94°C

Example 4

4'-Chloro-2-(2,2-difluorocyclopropyl)acetanilide _ . . -
15.3 g (120 mmol) 4-Chloroaniline, 18.4 ml (132 mmol)

triethylamine and 50 mg dimethylaminopyridine dissolved in

150 ml tetrahydrofuran was treated, under ice-cooling, with

18.6 ¢ (120 mmol) 2-(2,2-difluorocyclopropyl)acetyl

chloride. The mixture was stirred for 2 hours at reom

temperature and poured,into 1000 ml water. The precipitated“
crystals were separated, washed with a small amount of
hydrochloriz acid and dried in vacuo (200 mbar). A sample
was analysed by thin layer chromatography
(dichloromethane:methanol = 95:5) (Rf = 0.62).

Yield: 25.8 g (87% of theory)

m.p. 111-112°C
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Example 5

4'-Chloro-N~-[2-(2,2-difluorocyclopropvl)ethyljaniline
4.9 g (20 mmol) 4'-Chloro-2-(2,2-difluorocyclopropyl)-

acetanilide was dissolved in 75 ml tetrahydrofuran (THF)
and treated with 60 ml (60 mmol) of a one molar solution of
borane in THF. After 7 hours, it was decomposed with
aqueous potassium carbonate and extracted with diethyl
ether. After evaporation in vacuo, it was dried under an
0il pump vacuum (200 mbar) and purified by column
chromotography (silica gel, hexane:ethyl acetate = 95:5). A
sample was analysed by thin layer chromatography
(hexane:ethyl acetate = 8:2) (Rf = 0.40).

Yield: 4.6 g (100% of theory)

20,
nD : 1.5307

Example 6
4'-Chloro-N-f[2-(2,2-difluorocyclopropyl)ethyl]chlor-
acetanilide

2.4 g (21 mmol) Chloroacetyl chloride, dissolved in
5 ml tetrahydrofuran, was added dropwise at 0°C to a
solution of 4.5 g (19 mmol) 4‘-chloro-N-[2-(2,2-difluoro-
cyclopropyl)ethyllaniline, 2.9 ml (21 mmol) triethylamine
and 400 mg dimethylaminogytidine>in 100 ml tetrahydrofuran
and the mixture stirred for 2 hours at room temperature.
The precipitated crystals was separated and the solution
concentrated in vacuo (ca. 200 mbar). The residue was
purified by column chromotography (silica gel., hexane/ethyl
acetate = 95:5). A sample was analysed by thin layer
chromatography (hexane: ethyl acetate = 9:1) (Rf = 0.14).

Yigléz 4.1 g (70% of theory)
nlz)oz 1.5310
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Example 7
2-(2,2-Difluorocyclopropyli)ethyl 3,4-dichlorophenyl-
carbamate
2 g (16 mmol) 2-(2,2-Diflucrocyclopropyl)ethanol,
5 .dissolved in 5 ml tetrahydrofuran (THF) was treated with 3g
(16 mmol) of 3,4-dichlorophenyl isocyanate. After 6 hours Y '
reaction time at room temperature, the mixture was ;
concentrated in vacuo and the residue recrystallised from .
1
cyclohexane. A sample was analysed by thin layer ;
10 chromatography (hexane: ethyl acetate = 1L:1) (Rf = 0.54).
:4:} Yielad: 3.2 g (100% of theory)
m.p. 89-90°C %
et 15 In a similar manner, the following compounds were !
Yo Tel prepared.
. o &
"D..D 20 g
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general formula R R, R,R,R =#H

=
(%]
)
»~
z/
[~;]
MRLOREOCP RN ARG AR A Y =

Example R5 R6 Physical Constant
No. ngo m.p. b.p..
Ccl
8 Vi , : i
N -CZI-I5 1,5067
cl
. /7
] \\Z::)(/ -C,Hg 1,5118 i
i
f/ " ¢
10 -G H,. 1,513¢4
) 25 ' ;
G
Cc1 f
38 H 79-80 E
:
39 H 95-95 :
47 ~(CH, ¥ - 1,4634
48 *(CHZJ-Z»—O'-(GHZ)?- 1,4699
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" Example R® r® Physical Constant
" No. ngo m.p. b.p.
49 VS
TN Gy, Mz i H 1,5029 g
50 -C,_H . H - §8-69 ¢
16 33 ! 4
51 -C, .M H 13-75 %C
1837 ’ :
L ] LA
e o
LENR ¥
52
s, | ; H 100-102 °c
L ] [ E X \ /
< i
3 sl 0 T2
: see o O/ \@j\ ; H 1,5239 <
E se_ 533 \ ’ §
» »e i
0 %
. oo . / ) i :
1 * %t Sk ! i H -
;} . ow \ \ %i
5 ..s.- -
| !
;{ .:uoas 58 /\ \ H H 56-57 Oc g
i . A 3
;:o.oc %
s - »e
i s A & 56
§ ot — 157-158 °c 4
K € £ ‘
N < t ¢ ~
[ e
X 57 ;M 172-1713 %¢
£
f
1 58 ;i H
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Example R R Physical Constant
No. ngo m.p. b.p.
2 F F
P
59 —C(CH2~0-C\/a/ )3 H H
60 7 N\ OH "
N ;
E ] s
LN [ 2
tees
. 61 an WaN
* (R X] "—'\__/‘—" -
(2T 2] — § ' H
.QD. .
E ] L]
* @ L
N *ee @
PR 62 Z N\ T
Y L —\==/—‘0 Qs H
é € 11
£ €%
t £ ¢
‘t‘(t' CF3
) Q/\ o
’ < ® ; ; M 85 ¢
(’:(‘( 5 ,
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s ¢ R
t'.:. c‘ / N
5 ) 64 / A\ ; H
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Example Rs Rs Physical Constant i
No. n;o m.p. b.p.
0
Vs
87 ; H
X
Vi XN v N
o8 > : >
X 1 N Nl
59 R ¢, 4y ; H 50 °c i
V‘
70 MX ; H 84-85 °C
\=_—/'
71 1-Adamantyl : H
72 -CoH. H -CgHyy i
b4
73 CH N 3 H 58-59 ¢

E

AN
- .<__/_ /_\OCHZCF3 , "

s <L)




i el o i - s (,
' ' ;”Fﬂr
-24- g
Example Rs Physical Constant !
Na. néo m.p. b.p.
i
|
F !
F
6 9
=L >
. e 30 —CH_CH_,NHC=CHNO 173,2 °¢ :
. M 2 2 I 2 I
LERX ] i §
[ X 3
. ”
[} R EY
Saes
.on” : '/) §
. ) §
$277. 108 \(\ Re = 0,40 (Hex/EE = 1/1) !
ee, 0 CH
L e 3
. es 109 \]/O RF = 0,33 (Hex/EE = 1/1) o
- . 1
» % caa %%
U.i. .
%
ﬁ‘w@%: 3
.:t.c: ‘_g‘
{
L] [ X ]
* & *
289 &
s B
LR 4
i
Hex 2 Hexane
EE = Diethylethyl
— i st o R AN, | ERRTTEN e NG Sl RO Ty LT . -




M e e+ et saetfusd aaabh e S wd B ey b _ e adabefB ks L b b 2
-25-
L F
N ,
general formula r', r? PLEPE
P oR>
3 ‘
R R R
R! g2
Example Rs( Physical Constant
No. n20 m.p. b.p.
D
1" “CeHas 131/0,02 mbar
NO,
12 //i::jr/ 1,5198 120/0,02 mbar
2
13 ~CH,,CH,,CHH, 1,4053
-CH
14 Z\f/ 135/0,02 mbar
N
1% ~CH, 7 o
21 ] 1,5329
Ny
16 acugfi:jr/“\ﬁfz:} 1,5457
ROE
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Example Rs Physical Constant
No. ngo m.p.
Z KN
17 s " ¢
3
r F
F ,
18 \{ 1,4350
—CH N F
¢ F
N N 73,6 °¢
77 S’ N’
78 -l Nt N 1,5331
< >—CH, N
19 ceh—Z N 1,5125
~CH,, CH=CH~—< D
80 \\/OO 1,5017
\
]’ TN
C(CH3)3
81 O{’ 1,4866
N
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Example Physical Constant
No. Rs ngu m.p. b.p.
CH3
82 1,4488
N
]
%
i
00CCH_CHCH :
[ ] XN, .72 .
Carnat CF,
.n 83 { 1,4597
- @
L LR 23
[ XX X ]
L] .« o
LA d
L ] e
:Q. .. F
. C
e 84 (CH, o, G \%H 3 %
84 - z)m—-OOCCHzCH-— 2 ( {
i
t..i' g
s &3 \
et 85 —cnzck(c%)zl 1,4890 !
*
XA XXX ]
- ]
IO&lt:
L3 1
) 86 —cu—@-—cl 1,5028
1 ¢ —
e A
e
E‘*@ 87 ~CH_C(CH,} _CH ocu CH 1,4847
2 372772 N 2"3 '
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Example Physical Constant
No. R5 ngo m.p. b.p.
P |
- 7 N\
89 cuzcu2-<\s/> 1,4858
CH
91 1,4413
HE
b CH3 CH3
[ 2
. &
* [ 2 2 ]
LR XX ]
s ¢ 92 Adamantanylmethyl 1,776
L ) LR}
* B L]
LR} »
»e .
[ ] . &
E ] LR ]
et a3 aC(CH3)2\@' 1,5389
.0.00' \ /
» 4
lloll:
- ”
...Il: N . .
o 4 94 -CH2cu=ctcﬂs)cuzrcuazcm,ctc%)2 1,4549
M
LR 3 1 3 - b L, CH= £
e 95 —CH,CH=C{CH,)CH,CH,CH=C(CH,1CH,CH CH clen,), 1,4686
36 —(CH, )} C1 1,4390
a1 @cuzconeuj 1,4873
98 a(.cuz J zacs-:c:a-( cuz ) ,.CHg 1,4396
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Example Physical Constant
No. Rs ngo m.p. b.p.
CF
9 CH : : '/ 1,42
9 2Cl'lZOCHZCEHZOOC---CHZCH—-—CH2 L6264
i
100 —CH (Diastereomer
@ mixture)
—CH AN
101 2 ™1 (+)
N 74
—CH AN
102 2 1/ | (-}
X 7
TR N
103 -CH ) /
2 <>( \0 (+)
X N
CH o
104 ' Z\O( \O (-)
A X
cHy
105 —CH—@ (Diastereomer 1)
My
106 —CH—<:;;;:> (Diastereomer 2)
107 —Cﬂ(CHzCH2CHchZCH3)z 1,4249
110 H (+)
111 H {-}
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Fw
general formula Rs R', Rz, RJ, R‘ = H
/
N
1/ S R®
R R
Example Rs Physical Constant
No. ngu m.p. b.p.
= 3. 0
= --ona. “ §
E . N -Z
= s e 19 | 1,5628
= XN\ X
j a
E » 2w
B ot . ﬁ
B R /c\<1 1,5236
1
1
= - a3
! .o ‘o. 0
]
s el 21 )\<l 1,5378
; gL 2 x 2]
] M
N saatay
= )Ok/
B 22 O\ 1,5676
- 51:':‘ \
B [} t
l(‘ ‘\(Jf:
0
E 23 )l\ ‘ §1,5437
CH,Cl
L ) 2
A .
1 24 ; ~CONHCH, 92-93 °¢
' el
25 \Q ~COOCH, 1,5075
[o% §
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Example Rs Rs Physical Constant
No. n20 m.p. b.p.
D
26 —COOCH(CH,_} 1,4944
N 3°2
C1l
cl
. 27 ~—~CONHCH 1,5236 72-73 °C
IR [N 3
seoee Cl
. @
- LR X ]
eses
.‘i. :
MR ) Cl
sas o / )
vz » 28 ) ~COO0CH 1,5220
.t X 3 ‘
Cl
* L X J
o 9 Cl
e o9 ’
* e oo 29 —COOCH(CH.) 1,50863
) QN 3’2
cl
¥
avec o0
» ¥
.:'*OE
cl
7 » )
PR 3¢ —COOCH,,CH,CH,CH,  1,5080
eee o \ R .
(X * Cl
. S ]
L .
CH3
31 \<‘\ —COCH_C1 1,5337
AN 2
CH
3
CH
32 -—t:os<| 1,528
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S § Physical Constant
Example R R ysica onsta
No. ngo m.p. b.p.
Cﬂa
33 /< ~Co0CH, 1,5120
CI'R3
CH3
N
34 —~COOCH_CH,_CH_CH 1,5965
P 227273
MR CH
L E X ] 3
.!.
- *ave
sese CH3
*e » /
T ., 35 P ~COOCH, CHICH,), 1,4963
*oe® o
AR ™3 ‘
« Tt i
CH3 ;
s o %
e 36 P —c‘o—@ 1,5470 g
-::;::- C"B\ .
o & |
XXX RY) / . ) +
M 37 P —~CONHCH, 80-81 °c
: d‘.f CH3
L B 3
‘OI‘ t Cl E:
1 t ]
£ A ‘
40 H 1,5439
N,
C!~t3
&1 /‘ H 1,5014
CH,\
3
&2 H 1,5110
e d P o s oem .
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general formula R', Rz, R3, Rl' = H
/ Rs
3 [3 }
R R
RV R?
Example R5 Physical Constant
Na. nzo m.p. b.p.
HIRLN 0 :
conn i
0.‘ !
: X 2]
-..:.
¢ e Ccl y NHCO—~ %
:c: o. 0
e s 43 54-55 C
e tal A :
H
y HCO—
.!..'. / 0
P ¥ B4-65 C 3
o AN -
l:l.': ,N .
. 45 o ) 1,4378
: e
, 3
; L *H
i
B
H L& L]
- [ « 8 3
i * et \//N =
@% 46 M 1,4546
ci CF3 . .
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general formula R, R", R = H \
R> .
/7 3 3
R CH
R R? 3
H
.t |
i Example R5 Physical Constant
5
3 No. ngu m.p. b.p.
u . ee
? ..:.l.
3 :'q "
1 .. e 112 —CH -@ (Diasteresomer 1,4728
4 ot 2 N== mixture) .
E L] «e - é
b4 =
. 113 -C,_H {Diastereomer i
. -.E 16733 "mixture) é
K‘ %
. AN :
d .0 114 /\<><>, (biastereomer 1) 3
] . s \ / ¥
fé .c [ X} -;%
‘il ] . e 'g
1 ' 4
T eeeest 20 . , *
. e 115 k | (bDiastereomer 2} 4
NN «
L] L] g
B
7
‘ s x Va2 3
' P, 116 < (Diastereomer 1) E
| N N :
Eﬁﬁé
E 1
Va4 7 ,
17 ‘ (Diastereomer 2} |
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Use Example A
Activity in the curative leaf treatment of field beans

(Phaseolus vulgaris nanus Aschers.) against motile stages

of the two spotted mite (YTetranychus urticae Koch)

Seedlings of field beans were grown in a warm §
glasshouse until full development of the primary leaf and
then covered with pieces of leaf infested with Tetranychus
urticae. One day later, the leaf pieces were removed and

Ty

the plants were sprayed until dripping wet with an aqueous
preparation containing 0.1% active ingredient. After 7 days
at 22-24°C, the number of dead motile stages of Tetranychus
on the treated and untreated plants was determined. From
this the activity of the teatment was calculated using
Abbott’s method. E

The compounds of the invention of Examples 1-5, 7-18, >
20-22, 24, 25, 27, 28, 34, 38, 40, 43, 44 and 46 had an A
activity of 80-100%.

Use Example B

Activity in the gurative leaf treatment of field beans
(Phaseolus vulgaris nanus Aschers.) against edgqs of the two
spotted mite (Tetranychus urticae Koch)

o b ok lzan WS G 2P n

.

Seedlings of field beans were grown in a warm
glasshouse until full development of the primary leaf and
then treated adult female Tetranychus urticae. One day
later, the plants, on which eggs had been laid, were
spraved until dripping wet with an aqueous preparation
containing 0.1% active ingredient. After 7 days at 22-24°€,
the number of dead eggs on the treated and untreated plants
was determined. From this the activity of the teatment was
caiculated using Abbott's method.

The compounds of the invention of Examples 1-4, 7-22,
24, 25, 27, 28, 34, 38, 40-44 and 46 had an activity of
80-100%.
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Use Example C
Activity in prophylactic treatment of leaves against brown

rice-hoppers (Niliparvata lugens Stal)
Rice seedlings (about 15 per pot) were grown in a warm

S glasshouse, until formation of the third leaf and then

2 Lead

3

sprayed, until dripping wet, with an aqueous preparation

[

containing 0.1% of active material. After drying the *
sprayed leaves, a transparent cylinder was placed over each
pot. 30 Adult brown rice-hoppers (Niliparvata lugens) were
10 introduced into each pot. After 2 days at 26°C in the
.s glasshouse, the amount of dead hoppers was determined. The

adae st bor 2 4

.. activity was calculated using to Abbott's method in

bt comparison with a few untreated remaining control pots.
L]

By Can T, N

" s The compounds of the invention of Examples 4, 5, 9, & E
15 21, 26, 28, 29, 32, 34-36, 40 and 41 had an activity of

o 80-100%.

Use Example D

g B

.0 Activity in the curative treatment of broad beans (Vicia

. e fabae L.) against black bean aphids (Aphis fabae scop.)

¢ 20 Seedlings of broad beans (Vicia fabae), one plant per

L

n

pot, were grown in a warm glasshouse, to a height of about

Y

. 6 cm. The plants were then covered with & culiure of black
bean aphid (Aphis fabae). After each plant had been

=

4

N LA colonised with 100 to 200 insects, they were each sprayed

25 with an aqueous preparation of each respective active ]

-
-
-

id

ingredient at a concentration of 0.1%, until dripping wet,
and left in the glasshouse at about 24°C. After 2 days the
é amount of dead aphids was ascertained. The activity was

§ calculated using to Abbott's method in comparison with a
30 untreated remaining control pots.

The compounds of the invention of Examples 1, 4 and 18
had an activity of 80-100%.
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Use Example E
Activity against larvae of the diamond-backed moth

{Plutella xylostella)

The compounds of the invention were made up as aqueous

5 emulsions at a concentration of 0.1%. Kohlrabi leaves
(Brassica olearacea var. gongylodes), plzced in polystyrene
petri dishes, were sprayed with these preparations (4 mg
spray/cmz). After the sprayed surface had dried, 10 young
larvae of the diamond-backed moth (Plutella xylostella)

10 were placed in each petri dish and exposed to the treated

enet food in the closed dishes for two days. The % mortality of
E”,,t the larvae after two days indicated the level of activity.
- Compounds of Example ¥¥=mml 28 showed 80-100% activity.

18 Use Example F

s Activity against eqgs/larvae of the corn rootworm
(Diabrotica undecimpunctata)

e’ The compounds of the invention were made up as agueous

_:;:_ emulsions at a concentration of 0.1%. The soil in

s 20 polystyrene petri dishes, containing maize seedlings

waeson (1 seedling/dish) and ca. 50 eggs of the corn rootworm

’:"‘; (Diabrotica undecimpunctata) were sprayed with these

ot preparzations (4 mg spray/cmz). The closed dishes were

MR left at 25°C under extended daylight conditions for 4 days.

i, 25 The criterion for judging the activity was the death of
eggs or newly hatched larvae at thec end of the test.

Compounds of Examples 35, 40 and 45 showed 100%
activity.
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Use Example G
Activity agqainst gravid female ticks (Boophilus microplus -
Paquera strain)

Groups of 5 mature female cattle ticks were dipped for
10 minutes in agqueous-acetone solvent diepersions of test
compound containing a wetting agent, dried and then placed
in individually compartmented plastic containers held at
25°C and >80% R.H., until mortality of ticks or fecundity
and viability of eggs produced by survivers could be
assessed. The percentage reduction ii total reproductive
capacity (i.e. the combined effects of adult mortality,
reduced fecundity and mortality of eggs) was then recorded
and compared with controls. The controls gave less than 5%
reduction of reproductive capacity where¢as compounds of
Examples 1, 3,14, 15, 16 and 18 gave at least 50%
réductions of reproductive capacity at a concentration of
500 mg/litré or less.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. 2,2-Difluorocyclopropylethane derivatives of general

formula 1
5
(1)

Teree’ 10

;“'... in which

.::?: Rl'4 are the same or different and are hydrogen.

L. CI_G-alkyl or halogen,

- 5 .

LI R 1s hydrogen,

* 15 an alkali metal or a corresponding equivalent of a
divalent metal,

,:_::, Cl_zoealkyl. Cz_zo-alkenylw Cz_zo-alkynyl.

e, halo-cl,io-alkyl.

. €,_g-cvcloalkyl,

‘:"'E 20 C1_3-alkyl—c3_66cyéloa1ky1,

';.‘0: C3&6—cycloalkyl—clqsvalkyl.

*« halo-C3_6—cycloa1kyl-cl_6-a1kyl.

R decalinyl,

R indanyl.

e tel 25 adamantyl,
adamantylmethyl,
difluorocyclcprnpylethylcarbonyloxy-clalo—akkyl;
difluorocyclopropylethylcarbonyloxydecalinyl,
difluorocyeloptopylca:bonyloxy—claa-alkoxy—ci_jealkyl.

30 phenyl-cl_éaalkylf
pﬁeﬂyluczﬂs—aikenyl;
halobenzyl,
61“4»aikylbenzy1,
CI*Zaalkoxyphenylaciaeealk91,
s phenoxybenzyl,

®
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t
a~-cyanophenoxybenzyl, 1
a-c1_3-alkylphenoxybenzyl4
ethoxy-(a-trifluoromethyl)benzyl,
halophenyl(cyclopropyl)-C, ,-alkyl, {

5 halophenoxy-C, .-alkyl. ﬁ
naphthylacl_s-alkyl, ;
methylghiazolyl—cl_s-alkyl. ¢
tris(difluorocyclopropylmethylcarbonyloxymethyl)methyl, ‘

ferant 10 aryl., optionally substituted by one or more of -
T Mens Ci_zo—alkyl. halo-cl_e-alkyl, cl_ls-alkoxy, halo- ;
o.vs ?l_s—alkoxy, phenyl—cl_a-alkyl. pﬁenyl—cl_6-a1koxy, 4 ﬁ
id.:' Cg_lo—cycloalkoxy. halo—c3_lo-cycloalkoxy, %‘
. .. e C3 6r-.cyclealkylalkoxy. halo~C3 6—cyc1oalkylalkoxy, p
: o. a‘: > ) o . ’ ) 32
| 15 czrs—alkenyloxy. halo—cz_s-alkenyloxy, Cz_s—alkynyl— %
] oxy. halo—cz_s—alkynyloxy, alkylsulphenyloxy, alkyl- %
% NI phenylsulphonyloxy, hdloalkylsulphonyloxy. phenyl, §
H o halogen, amino, cyano, hydroxy, nitro, aryloxy, :
i I heteroaryloxy., haloaryloxy, arylamino, haloarylamino, %
H -
H . 20 <, sealkoxycarbonyl. C,_g-alkoxycarbonylmethyl, halo- 7
advasy ;- ) ’ - ‘ ] %
I * : cl_s—alkoxycarbonyl, clqz-alky1dioxy. Clée-alkylth10u §
I halo—Ca_s—cyeloa1ky1a1ky1amino, halo-c3_6-cycloa1ky1— 5
o oo alkylcarbonyloxy. Clgs-alkylamino~or di-cl_ssalkyi- i
":“ amino, heteroaryl. optionally substituted by halogen, N
[ ‘e: . - - kv alo-~-C -all 8
i 2% c1_3,a1ky1 or haloéclf3.alkyl.
% or the group CONHR®, in which i
# RB is hydrogen,. cl_s-alkyl or phenyl, optieonally
¥ substituted by one or more of C, .-alkyl, halo-
Ql_sfalkyl, Cl_lﬁ—alkox?, halo-clys—alkoxy, phenyl- i }
30 ‘?1-6“alk°xy‘ 03_10-cycloa1koxy, halo- ;
Caalo-cyeloalkoxy. C3~6—cycloa1kvlalkoxy. halo- |
C3A6~cyckoaiky1a1koxyx C2“6—a1kenyloxy, halo« A
? czas-aikenyloxys cz_a-aikynyloxy; ﬁalo»dz‘é—alkynyla {
Y oxXy, alkylsulphonylexy, haloalkylsulphonyloxy,
§ phenyl, halogen., amino, cyano, hydroxy, nitte,
:
£
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aryloxy, haloaryloxy, arylamino, haloarylamino,
-alkoxycarbonyl, halo—cl_s—alkoxycarbonyl,
-alkyldioxy, Cl_s—alkylthio. halo-
-cycloalkylalkylamino, C 6—alkylamino or

-6
-2
C36
d‘«cl_s-alkylamino,

A is carbonyl, thiocarboayl or methylene,
B is oxygen, sulphur or NR6. in which,

R® is hydrogen, C, _-alkyl or C

2 “1-6
or COR", in which
is Cl_s—alkylz halo—c1_6
substituted by one or more of C
l;s-alkyl. c1—16
’-alkoxy, 03_10

-cycloalkoxy. C3_6-cycloalky1a1koxy, halo-
3_6-cycloalky1alkoxy. C

2-6

1
<
1_

1

3_12—cycloa1ky1. phenyl
~alkyl; phenyl, optionally
1_6+alky1. halo-

-alkoxy, halo-C:L__6
-cycloalkoxy, halo-

-alkoxy, phenyl-

»_g-2lkenyloxy, halo-

-alkenyloxy, C ~alkynyloxy. halo-

-alkynyloxy, afgslsulphonyloxy, haloalkyl-
sulphonyloxy, phenyl, halogen, amino, cyano, hydroxy.
nitro, aryloxy, haloaryloxy, arylamino, haloarylamino,
Cl_s-alkoxycatbonyl,‘halo—C1’6~a1koxycarbony1.
Cc -~alkyldioxy, C -alkylthio, halo-

~alkylamino or

1-2 1-6
C ~cycloalkylalkylamino, C
_G-alkylamino

3-6 ~1-6

dlaclis—alkylamlno: Gs_a-cycloalkylz C1

or C,_g-alkoxy.

2-(2,2-Difluorocyclopropylethane derivatives according
to claim I, in which

A is carbonyl,

B is oxygen or NH,

R%‘q are hydrogen and

R® is hydrogem or €, ,o-alkyl, ¢, , -alkenyl,
Clﬂzaaaikynyl,

m-phenoxybenzyl or naphthylmethyl,

y
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3. Compounds of formula IIX

I LA
0
| ~Z 0

2 X
(1n
5 ' -
R w?
4
as intermediates in the production of compounds of
formula I,
- L4
s,0..t 10 in which
b rI-¢ have the meanings given in formula I and
A ER X ]
. X is OH, C1 or Br. i
e’ : é
s ° '
b o k3 . - . : s 2 : 2 !
eve o 4. An insecticidal and acaricidal composition which
L X [ ] N
« "es 15 comprises a compound claimed in claim 1 or 2, in
admixture with an agriculturally acceptable diluent or
s aa carrier.
- & i
- #a N
4 ka . " N L. %
Y 5. A method of combating insects and acarids which ]
. 20 comprises applying to the insects or acarids or their .
RO locus an effective amount of a compound claimed in :
. H
e claim 1 or 2. H
: 5"; %
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; 6. A compound according to claim 1, a composition
' according to claim 4 or a method according to claim 5,
substantially as hereinbefore described with reference to
the Examples..
disclosed herein or referred to or _indica in the
specification and/or 3 -::». application,
and any and all combinations
:. , ~ -—-—-4‘.-——_._\___5—_._::.;_ B e Ny et -t N
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»e
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DATED this TWENTY FIFTH day of NOVEMBER 1988
s, Schering Aktiengesellschaft
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