WD 99/ 32426 PCT/ EP98/ 08053 1
Derivatives of 2,2-dinethyl 3-(2-fluoro vinyl) cycl opropane carboxylic
acid, their preparatlon process and their use as pesticides Pyrethroids are
|Ip0phI|IC syn#ﬁg conpounds orginally derived fron1the Q%épClp|e
of pyrethrum s fow i nsecti ci dal properties, based on on a rong

i nfl uence on the sodlun1channels in the nerve nmenbranes of the |nsects
Several comercially used pyrethroids are of the general structure wherein
R1, R2 can be hal ogen, CF3 or CH3 (see, e.d., EP-A 0 638 543, EP-A 0 498
724, EP-A 0 779 269 or EP-A 0 638 542). In US-A 4,176, 189 hydant hoin
nmet hyl ol s are di scl osed as al cohol conponent of such pyrethroids. 2 The

nment i oned conpounds. sh od iVities.as i sect Cld her e however
ar ovi ng. denanBBHUAVBR S 22 BRI HA MR MDD oot EFPpallE 5ok, ek o
range of praparation process and their use as pesticides

Pyrethroids are lipophilic synthethic compounds orginally derived from the active
principle of pyrethrum. They show insecticidat properties, based on on a étrong

influence on the sodium channels in the nerve membranes of the insects.
Several commercially used pyrethroids are of the general structure

R1
COR
R2

wherein R?, R? can be halogen, CF, or CH; (see, e.g., EP-A 0 638 543,
EP-A 0498 724, EP-A 0 779 269 or EP-A 0 638 542).

In US-A 4,176, 189 hydanthoin methylols are disclosed as alcohol component of such
pyrethroids.



controlled pests, toxicity, economy of production and resistance
managenent. Therefore, it is an ongoing task to provide new pyrethroids
whi ch show at r%ggqst ﬁartial i mprovenent with respect to one or nore of the
menti oned itemto T£*®as now surprisingly been found that pyPETHPIVGEL30f t he
formula (1) below are especially useful in conbatting harnful pests. .
Therefore, in one aspect of the invention there are provided conpounds of
formula (1): in all their possible stereol omer forns as well as their
m xtures in ich R represents the remainder of an al cohol used in the
pyret hroi d seti&gen SPHReYNdsshaygeodadtivities as MsreticidesqThere arphewevarng 1
and |18 atons of carpon; a benzyl radical optionally substituted by one or
nore radi cal sgrgﬂir\gcc%@??’\dﬁmﬁéc'ﬁ?%‘ﬁ'ﬂ‘ EsRestdeiag ﬁmwsagadwa@aﬁgf
containing 1 to.4 carbqon .at.q al kenyl radjcals, copntaining 2 to 6 carbon
atoms, al kenycf°g'5t{9"? B?sgﬁlt "(’:I&?IPQ?W fr?@‘°g°%ﬁ?q)ﬁ’°r' Waq‘égﬁ%\‘&%nyl 3
Lgﬂjgglns Cont'ﬂ{e%fg%,ft i§ 2n %nﬁging Rtk ttagl%‘%/idetnhe% gﬁ'tetpnycloi sn\(narhig gégw ra? I%Iagtagartzliaqd
improvement with respect to one or more of the mentioned items.

it has now surprisingly been found that pyrethroids of the formula (I) below are

especially useful in combatting harmful pests.
Therefore, in one aspect of the invention there are provided compounds of formula (l):

H,C CH,

c=—CH CO,R
H,C

in all their possible sterecisomer forms as well as their mixtures in which R represents
the remainder of an alcohol used in the pyrethroid series.

Preferably, R represents: |

an alkyl radical containing 1 and 18 atoms of carbon;

a benzyl radical optionally substituted by one or more radicals selected from the group
consisting of alky! radicals containing 1 to 4 carbon atoms, alkeny! radicals containing 2

to 6 carbon atoms, alkenyloxy radicals containing 2 to 6 carbon atoms, alkadieny!



atons; either a group: in which the substituent R represents a hydrogen
atomor a nethyl radical and the substituent R2 represents a nonocyclic
aryl or a -CH2-C=-CH group; or a group: in which a represents a hydrogen
atomor a nethyl radical and R3 represents the [err] or a group: in which a
represents a I’f%?%’ﬁé?ﬁ atomor a nethyl radical. R3 retains tPREVEEEMEOSAeani ng
as previously, R, and R 2 identical or different, represent a hydrogen
atom a hal ogen atom an al kyl radical containing 1 to 6 carbon atons, an
aryl radi cal 4 containing 6 to 10 carbor atons, an al kyl oxycar bonyl

group containing 2 to 5 carbon atons, or a cyano group; Or a group:
radicals containing 4 to 8 carbon atoms, the methylene dioxy radical and halogen

atoms;

either a group:

~

CH, \
(o]

R,

in which the substituent R, represents a hydrogen atom or a methyl radical and the
substituent R, represents a monocyclic aryl or a -CH,-C=CH group;

or a group:

in which a represents a hydrogen atom or a methyi radical and R, represents the
-CH,-CH=CH,, -CH,-C=CH,-CH,-CH=CH-CH,,
-CH,-CH=CH-CH=CH, or -CH,-CH=CH-CH,-CH, radical;

a\\\ R,
( S R
c/ 1

g,

in which a represents a hydrogen atom or a methyl radical, Ryretains the same

or a group:

meaning as previously, R'; and R',identical or different, represent a hydrogen atom, a

halogen atom, an alkyl radical containing 1 to 6 carbon atoms, an aryl radical



Hin which B represents an oxygen or sul phur atom -C(O- or -CH2-,
Rarepresents a hydrogen atom a -CNN radical, a nethyl radical, a CONH,
radical, a - CSNH2 radical or a -CECH radical, [err] represents a hal ogen
atom or a net \WP9%3a#kécal and n represents a nunber equal to PCTEPSS08S3 or a
group: 5 in which the substituents [err] represent a hydrogen atom a
chlorine atom or a nethyl radical and in which S/I synbolizes an aromatic
cycle or an anal ogous.di hydro or tetrahydrd cycle; or a group: O in which
Rlerr] represents a hydrogen atomor a CH radical, preferably [err]
represents a cootgining §dp d8icathonatoms,ansaikyloxycarbRnyl groyp cordaining tolf carbon

radi cal or a thiadiazyl whose bond with:
atoms, or a Cyano group;

or a group:

O

in which B represents an oxygen or sulphur atom , -C(O)- or -CH,-,

T
T
Ry

R,represents a hydrogen atom, a -C=N radical, a methyl radical, a CONH, radical, a -
CSNH, radical or a -C=CH radical, Rsrepresents a halogen atom or a methyi radical

and n represents a number equal to 0,1 or 2;

or a group:
H o} =
NZ |
l X
CN
or a group:
RB
Ry
N——CH,—
Re



can be | ocated at any one of the available positions, R12 being linked to
R11 by the carbon atom between the sul phur atom and a nitrogen atont or a
group: 6 in which R 3 represents a hydrogen atomor a C CH or

radi cal, a, b, represent a hydrogen atom a hal ogen | kyl ,

O al kyl or éW&y? radlc containing up to 8 carbon atons, géﬂ@?%?ﬁﬁg
insaturated optionally substituted by one or nore hal ogen atoms, .
NO2, NH2 or CHradical, or Rrepresents a radical: in which e and f
represent a nethyl, [err] radical; or R represents an aryl group containing
6 to 14 carbon atons, optionally substituted 7

in which the substituents R,, R;, Rgand Ryrepresent a hydrogen atom, a chlorine atom,
or a methyl radical and in which S/l symbolizes an aromatic cycle or an analogous

dihydro or tetrahydro cycle;

or a group:
o
N-—— CH C==cH
——CH,——N )]) 2
0
or a group:

CH Ry Ry, / \

e

in which R,orepresents a hydrogen atom or a CH radical, preferably CH,, R,,
represents a -CH,- radical or an oxygen atom,

R, represents a thiazyl radical or a thiadiazyl whose bond with;

R‘ID

can be located at any one of the available positions, R, being linked to R, by the
carbon atom between the sulphur atom and a nitrogen atom;

or a group:



by one or nore OH, O-alkyl or alkyl groups containing 1 to 8 carbon atons
or by a CF., [err] or Rrepresents a pyridinyl, furanyl, thiophenyl
oxazolyl or thiazolyl radical. Especially preferred are the_conpounds in
whi ch R represtRt¥286 5di cal : wherein Y represents a hydr ogé’ﬁT’gF”f?équgen
atom a hydroxyl, [err] or [err] radical, an alkyl, Oalkyl or S-alkys

radi cal containing up to 8 carbon atons, optionally substituted by one or
nore hal ogen atons, and/or optionally 86 nterrupted by one or nore,
preferably one or two, heteroatons, preferably fromthe group consisting of
0, S and N. Anong these preferred conpounds, there can be particularly
menti oned the conpounds in which Rrepresents the radical: 0 A nore
particul ar subject of the invent¥on is the conpounds the preparation of
which is given below in the expeflimental part and in particular the
products of Exanples 14, 27 '

or a group:

e d

in which R, represents a hydrogen atom or a C=CH or CN radical, 3, b,c, d, e
represent a hydrogen atom, a halogen atom, an alkyl, O-alky! or S-alkyl radical
containing up to 8 carbon atoms, saturated. or insaturated, optionally substituted by one
or more halogen atoms, a CN, NO,, NH, or OH radical,

or R represents a radical:

c=CH
I ==—CH
C,

/ﬁj\ - AR

o) f

in which e and f represent a methyl, CH,F, CHF, or CF; radical;

or R represents an ary! group containing 6 to 14 carbon atoms, optionally substituted



and 43. The subject of the invention is also a preparation process
characterized in that an acid of fornmula (11): or a functional derivative
of this acid in all possible stereoisoner forns as well as their m xtures
is subjected to the action of an alcohol of formula (I11): wherein Ris
preferably t h&O%8FPhder of an al cohol used in the pyrethr oPETERISES3 or g
9 functional derivative of this alcohol, and in this way, the sought
conmpound of forrmula (1) is obtained. The functional derivative of the acid
is preferably an acid chloride. Wien an aci’d of fornula (11) is reacted
with the alcohol of fornula (111), the operation is preferably carried out
in the preserfyengrordnere b, QR oAl araups cpptaining # &0 Brcarbgp atdras prhby a ¢Fad
as starting Eéggucts of the process of the invention are new products and
are thenselv ARG 8% the present invention, their preparation is

iven below in _the experinental part.
g orR represeRts a pynrg‘myl, fBranyl, thiophenyl oxazolyl or thiazoly! radical.

Especially preferred are the compounds in which R represents a radical:

@tﬁ/ De
\\““. o ! o o ,
F F
o]
Nj \ Y
N \H/N\/% - ! '
F F
E
F

o]

N ,

wherein Y represents a hydrogen or halogen atom, a hydroxyl, NO,, CN or NH,, CH,OH
or CH,OCHj, radical, an alkyl, O-alky! or S-alkyl radical containing up to 8 carbon

atoms, optionally substituted by one or more halogen atoms, and/or optionally



They are prepared fromthe products of forrmula (A): in which [err]represent
a hydrogen atomor an al kyl radical containing up to 8 carbon atons. The
products of f A) are known products described in EP- 4,
VWi | e being tgﬁgyé éé wel | by plants and having favorabl e t??ggﬂﬁ&m%gmard
war m bl ooded ani mal s, the conpounds of fornula (1) are suitable for
controlling ani mal pests, especially insecés, arachni ds, hellm nths and
nol | uscs, and very particularly preferably for controlling insects and

B S AR e P T4 el L
ond 0 20 UMM EraiyoiSy sy, 202 et normlly sens (ve and
SDOVEIENt | Or i IS8 o FORAL B0 e b SR FBned o SoTPl e,

i bi's, Phyll i bl Usicspp. . Rhi pi cephal .
L'nb: iomysp%ﬁ@B%ﬁsﬁn%ﬁh‘@F@pr?@Wb rddicaiPP | pi cephal us spp

oma spp., |xodes spp., Psoroptes spp.,
N_ N C
" \[r ~~ \CH
Q

A more particular subject of the invention is the compounds the preparation of which is
given below in the experimental part and in particular the products of Examples 14, 27
and 43.

The subject of the invention is also a preparation process characterized in that an acid

of formuia (l):

F HC Hy
\ X
CO,H

c=—=cCH

H,C -~

)
or a functional derivative of this acid in all possible sterecisomer forms as well as their
mixtures is subjected to the action of an alcohol of formula (lll):

ROH D)

wherein R is preferably the remainder of an alcohol used in the pyrethroid series, or a



Chori optes spp., Sarcoptes spp., Tarsonenus spp., Bryobia praetiosa,
Panonychus spp., Tetranychus spp., Eotetranychus spp., digonychus spp. and
Eut etranychus spp.. Fromthe order of the Isopoda, for exanple, Oniscus
assel us, Ar rraculﬁg; 46gar and Porcellio scaber. Fromthe order_of the

Di pl opoda, for 5\% e, Blaniulus guttul atus. Fromthe ordePC3EPIYAE0S3

Chi | opoda, for exanple, Geophilus carpophagus and Scutigera spp.. Fromthe
order of the Synphyla, for exanple, Scutigerella immaculata. Fromthe order
of the Thysanura, for exanple, Lepisnma saccharina. Fromthe order of the
Col | embol a, fpr _example. .On Luru rmat.us.. Fromthe qrder of t

& thopter a1 SR Baratiep B (e Btholyadid Hiswpy, Jha skt Esvbpend el formuta ()
Leuoophaea madeibr ae, Blattella germani ca, Acheta donesticus, Gyllotal pa
spp., Locust al>f é?"é?%ri a mgratorioldes, Melanoplus differentialis and

Schi stocerca gregaria. Fromthe order of the tsoptera, for exanple,
Reticuliternmes spp.. Fromthe order of the Anoplura, for exanple, Phylloera

2nd Ui nogat nR ot BeratiE o ¥ Pl i Buor Wngh e 3P
Trichodectes gpRa3iifhsPBLEd WAt Hcohol of formula (), the operation is preferably carried
out in the presence of diclohexylcarbodiimide.
The acids of formula (If) used as starting products of the process of the invention are
new products and are themselves a subject of the present invention, their preparation
is given below in the experimental part.

They are prepared from the products of formula (A):

E

/E >< CO,R, A

R,0,C

in which R, and R, represent a hydrogen atom or an alky! radical containing up to 8
carbon atoms. The products of formula (A) are known products described in

EP-A 0 050 354.

While being tolerated well by plants and having favorable toxicity toward warm-blooded-
animals, the compounds of formula (1) are suitable for controlling animal pests,
especially insects, arachnids, helminths and molluscs, and very particularly preferabiy

for controlling insects and arachnids, which are encountered in the hygiense sector, in



11 Fromthe order of the Thysanoptera, for exanple, Hercinothrips
fenoralis, Thrips tabaci and Frankliniella spp.. Fromthe order of the

Het eroptera, Wergeg¥@gpl e, Eurygaster spp., Dysdercus inter nEcitingoggiesma
quadrata, Ci nmex |ectularius, Rhodnius prolixus and Triatoma spp.. Fromthe

order of the Honoptera, for exanple, Al eurodes brassicae, Bem sia tabaci,
Trial eur odes vaporariorum Aphis spp., Bregg coryne brassicae, Cryptomyzus
ribis, Doralis fabae, Doralis pom, Eriosona |anigenum Hyal opterus

arundini s, Magpos b%@i\éﬁ&ﬁ{s&g%ﬁﬂ% Pﬁog?ctiﬁggﬁg{og roBUiY bha mEIRPBR! S5d RTUM

padi , Enpoasca Spp., I'X Cl ncticeps, Lecanium

hon df el 1o acP e re ey oA AENBYHEICE! hirfefly stifin/] RBSNERPeRER, \ oop.
From the or dggainbt 4iNG defiB ?%&L&de@@lbpﬁéﬁﬁ%@ab&?e%énﬂ@ﬂ@éa%tﬁﬁélﬁé’.' elia,

Bupal us piniarius, Chelimato rumata, Lithocolletis blancardella,

mfonomeut a PR kilordBl i thb ARafiRE Yor Samplss AchRIsaR8SAGRs e@!?bﬁiﬂﬁmjcﬁ&@éﬂ&} s
ysorrhoea, Lymantria spp., Bucculatrix thurberiella, Phyllocnistis
citrella, Agpehhanystls galfid® EriobRyss ftss, PHliédtptruta oleivora, Boophilus spp.,
- Rhipicephalus spp., Amblyomma spp., Hyalomma spp., Ixodes spp., Psoroptes spp.,
Chorioptes spp., Sarcoptes spp., Tarsonemus spp., Bryobia prastiosa, Panonychus
spp., Tetranychus spp., Eotetranychus spp., Oligonychus spp. and Eutetranychus spp..
From the order of the Isopoda, for example, Oniscus asselus, Armadium vuigar and
Porcellio scaber.
From the order of the Diplopoda, for example, Blaniulus guttulatus.
From the order of the Chilopoda, for example, Geophilus carpophagus and Scutigera
Spp.. '
From the order of the Symphyla, for example, Scutigerelia immaculata.
From the order of the Thysanura, for example, Lepisma saccharina.
From the order of the Collembola, for example, Onychiurus armatus.
From the order of the Orthoptera, for example, Blatta orientalis, Periplaneta americana,
Leucophaea madeirae, Blattella germanica, Acheta domesticus, Gryliotalpa spp.,
Locusta migratoria migratorioides, Melanoplus differentialis and Schistocerca gregaria.
From the order of the Isoptera, for example, Reticulitermes spp..
From the order of the Anoplura, for example, Phylloera vastatrix, Pemphigus spp.,

Pediculus humanus corporis, Haematopinus spp. and Linognathus spp..

From the order of the Mallophaga, for example, Trichodectes spp. and Damalinea spp..



Earias insul ana, Heliothis spp., Laphygma exi gua, Manmestra brassicae,
Panolis flamea, Prodenia litura, Spodoptera spp., Trichoplusia ni,

Car pocapsa pononella, Pieris spp., Chilo spp., Pyrausta nubilalis, Ephestia
kuehni el | a, Gq%ﬁ?rl a el lonella, Cacoecia podana, Capua reticul ana,

Chori st oneur a F24t%na, O ysia anbi guel | a, Hormona nmagnani nRET/EFS/48053y
viridana. Fromthe order of the Col eoptera, for exanple, Anobium punctatum
Rhi zopert ha dom ni ca, Bruchidius obtectus, Acanthoscelides obtectus,

Hyl ot r upes baj ul us, 12 Agel astica al ni, Mleptinotarsa decenlineata,
Phaedon cochl eariae, Diabrotica spp., Psylloides chrysocephala, Epilachna
varivestis, Af@faMeLrdpnof theylpysanontera Jorexampiantiescinothrips iss Thnps. tabaci

Si t ophi | us spg; Qiorr h%nchus sul cat us, Cosnopolites sordidus,
Ceut hor r hynch d Feankliniel SPR4ypera postica; Dernestes spp., Trogodernm,

e et b Betsein BB EanBins s By

Col st it ar D PR, pieShANURarTa, Clhiex 1eciuianice! Rhodmus profiis arid Trigtoma spp..
From the order of the Homoptera, for example, Aleurodes brassicae, Bemisia tabaci,
Trialeurodes vaporariorum, Aphis spp., Brevicoryne brassicae, Cryptomyzus ribis,
Doralis fabae, Doralis pomi, Eriosoma lanigerum, Hyalopterus arundinis, Macrosiphum
avenae, Myzus spp., Phorodon humuli, Rhopalosiphum padi, Empoasca spp., Euscelus
bilobatus, Nephotettix cincticeps, Lecanium corni, Saissetia oleae, Laodelphax
striatellus, Nilaparvata lugens, Aonidiella aurantii, Aspidiotus hederas, Pseudococcus
spp. and Psylla spp..
From the order of the LepidOpterg, for example, Pectinophora gossypiella, Bupalus
piniarius, Cheimatobia brumata, Lithocollstis blancardelia, Hyponomeuta padella,
Plutella maculipennis, Malacosoma neustria, Euproctis chrysorrhosa, Lymantria spp.,
Bucculatrix thurberiella, Phyllocnistis citrella, Agrotis spp., Euxoa spp., Feltia spp.,
Earias insulana, Heliothis spp., Laphygma exigua, Mamestra brassicae, Panolis
flammea, Prodenia litura, Spodoptera spp., Trichoplusia ni, Carpocapsa pomonella,
Pieris spp., Chilo spp., Pyrausta nubilalis, Ephestia kushniella, Galleria mellonella,
Cacoecia podana, Capua reticulana, Choristoneura fumiferana, Clysia ambiguella,

Homona magnanima, Tortrix viridana.

From the order of the Coleoptera, for example, Anobium punctatum, Rhizopertha

dominica, Bruchidius obtectus, Acanthoscelides obtectus, Hylotrupes bajulus,



zeal andi ca and Ussorhoptus spp.. Fromthe order of the Hynenoptera, for
exanpl e, Diprion spp., Hopiocanpa spp., Lasius spp., Mnonorium pharaonis
and Vespa spp.wah he order of the Diptera, for exanple, Aedes spp.,
Anophel es spp.‘?voég%?(éspp. , Drosophil a mel anogaster, Misca SHPEPO3ER a
spp., Calliphora erythrocephala, Lucilia spp., Chrysonyia spp., Cuterebra
spp., Gastrophilus spp., Hypobosca spp., Stonoxys spp., QCestrus spp.,
Hypoder ma spp., Tabanus spp., Tannia spp., %i bi 0 hortul anus, Oscinella

UTATORGI E  AEM SRR DR W T
sy R AR o SRRt s AR % BB, o 1 e
cLase o £ e Aol A AV B R . DrbiAGR BB, imopotes
Hyostrongul usgq 4AGY! CsltRsFhyneRiEddsinitd) iy HefaBctits DiRdedts (s)pplia‘? r%igg(lieari'na,
Anthrenus spp., Attagenus sbp., Lyctus spp., Meligethes aeneus, Ptinus spp., Niptus
hololeucus, Gibbium psylloides, Tribolium spp., Tenebrio molitor, Agriotes spp.,
Conoderus spp., Melolontha melolontha, Amphimalion solstitialis, Costelytra
zealandica and Lissorhoptus spp..
From the order of the Hymenoptera, for example, Diprion spp., Hopiocampa spp.,
Lasius spp., Monomorium pharaonis and Vespa spp..
From the order of the Diptera, for example, Aedss spp., Anopheles spp., Culex spp.,
Drosophila melanogaster, Musca spp., Fannia spp., Calliphora erythrocephala, Lucilia
spp., Chrysomyia spp., Cuterebra spp., Gastrophilus spp., Hypobosca spp., Stomoxys
spp., Oestrus spp., Hypoderma spp., Tabanus spp., Tannia spp., Bibio hortulanus,
Oscinella frit, Phorbia spp., Pegomyia hyoscyami, Ceratitis capitata, Dacus oleae and
Tipula paludosa.
From the order of the Siphonaptera, for example, Xenopsyila cheopsis and
Ceratophyllus spp..
From the order of the Arachnida, for example, Scorpio maurus and Latrodectus
mactans.
From the class of the helminths, for example, Haemonchus, Trichostrongulus,
Ostertagia, Cooperia, Chabertia, Strongyloides, Oesophagostomum, Hyostrongulus,

Ancylostoma, Ascaris and Heterakis and also Fasciola.



13 Fromthe class of the Gastropoda, for exanple, Deroceras spp., Arion
spp., Lymmaea spp., Galba spp., Succinea spp., Bionphalaria spp., Bulinus
spp. and Onconel ania spp.. Fromthe class of the Bivalva, for exanple,

Dr ei ssena spp.wo )94yl ant - parasiti c nemat odes whi ch can be cp@fa{#lggjogog%
accordance with the invention include, for exanple, the root-p soi |

nemat odes such as those of the genera Meloi dogyne (root knot eelworms, such
as Mel oi dogyne incognita, Meloidogyne hapl and Mel oi dogyne j avani ca),
Het er odera and G obodera (cyst-form ng nema?odes, such as d obodera

<) S SRR S 6 4 R
resl o1 U, g GRRY5e DL o0 W AMUNEOR0L A TR

Tyl enchor hync dubi us and Tyl enchor hynchus cl ayt oni ), Rotyl enchus (such
as Rotyl enchus robustus), Helicotylenchus (such as Helicotyl enchus

Ul L1 ©1 et US) FroRphaReas B ind SN tor SRl bifiSehoggh caudat us) , Longi dor us

(such as Longidorus el ongat us “Tri chodor us
primtivus), and X phinema (such as Xi phi nema i ndex).

The plant-parasitic nematodes which can be controlled in accordance with the
invention include, for example, the root-parasitic soil nematodes such as those of the
genera Meloidogyne (root knot eelworms, such as Meloidogyne incognita, Meloidogyne
hapla and Meloidogyne javanica), Heterodera and Globodera (cyst-forming nematodes,
such as Globodera rostochiensis, Globodera pallida, Heterodera trifolii) and of the
genera Radopholus (such as Radopholus similis), Pratylenchus (such as Pratylenchus
neglectus, Pratylenchus penetrans and Pratylenchus curvitatus), Tylenchulus (such as
Tylenchulus semipenetrans), Tylenchorhynchus (such as Tylenchorhynchus dubius
and Tylenchorhynchus claytoni), Rotylenchus (such as Rotylenchus robustus),
Helicotylenchus (such as Helicotylenchus multicinctus), Belonoaimus (such as
Belonoaimus longicaudatus), Longidorus (such as Longidorus elongatus), Trichodorus

(such as Trichodorus primitivus), and Xiphinema (such as Xiphinema index).

The compounds according to the invention can also be used to control the nematode
genera Ditylenchus (stem parasites, such as Ditylenchus dipsaci and Ditylenchus
destructor), Aphelenchoides (leaf nematodes, such as Aphelenchoides ritzemabosi)

and Anguina (leaf-gall nematodes, such as Anguina tritici).



The conpounds according to the invention can al so be used to control the
nemat ode genera Dityl enchus (stem parasites, such as Dityl enchus di psaci

and Di tyl enchugodgsigeuct or), Aphel enchoi des (I eaf nematodes, ﬁ&kﬁ:@
Aphel enchoi des ritzemabosi) and Angui na (|l eaf-gall nemat odesP, suctﬁ&gss13

Anguina tritici). 14 The invention also relates to conpositions,
especially insecticidal and acari ci dal conggsitions, whi ch conprise the
conmpounds of the formula (1) in addition t0 suitable fornulation

oo AR B o BT BRI,
0,008 % 2 i e Bt B BETRART Bh LEA  UT SRRSDE

Preferred posgihligtiddail 'F:_ons are therefore: wettable powders (WP),
enul sifiable concentrat esa?{f C), enul sions, sprayable emul sions, sprayable

solutions, oil- or water-based dispersions (SC), suspoenulsions

The compositions according to the invention comprise the active compounds of the

formula (1) in general in a proportion of from 0.001 % to 95% by weight.

They can be formulated in various ways depending on the biological and/or
chemicophysical parameters which prevail. Preferred possible formulations are
therefore:

wettable powders (WP), emulsifiable concentrates (EC), emulsions, sprayable
emulsions, sprayable solutions, oil- or water-based dispersions (SC), suspoemulsions
(SE), dusting agents (DP), seed-dressing products, granules in the form of
microgranules, spray granules, coated granules and adsorption granules, water-

dispersible granules (WG), ULV formulations, microcapsules, waxes or baits.

These individual types of formulation are known in principle and are described, for
example, in:

Winnacker-Kachler, "*Chemische Technologie” [Chemical Technology], Volume 7, C.
Hauser Verlag Munich, 4th ed. 1986; van Falkenberg, “Pesticides Formulations”,
Marcel Delder N.Y., 2nd ed. 1972-73; K. Martens, “Spray Drying Handbook”, 3rd ed.
1979, G. Goodwin Ltd. London,



(SE), dusting agents (DP), seed-dressing products, granules in the form of
m crogranul es, spray granules, coated granules and adsorption granul es,
wat er- di spersible granules (WG, ULV formul ations, mcrocapsules, waxes

or baits. Thesggbdpdigi dual types of formulation are known i ,55% e and
are described, for exanple, in: Wnnacker-Kochler, tChem sc%gelf:ec ﬁg%’ogi er

[ Chem cal Technol ogy], Volune 7, C. Hauser Verlag Miunich, 4th ed. 1986; van
Fal kenberg, TPesti ci des Fornul ati ons*, l\/ar1c5el Dekker N. Y., 2nd ed. 1972-73;
K Martens, "Spray Drying Handbook', 3rd ed.*¥ 1979, G Goodwi n Ltd. London.
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Books, Caldwell N.J.; H.v. Olphen, “Introduction to Clay Calloid Chemistry”, 2nd ed., J.
Wiley & Sons, N.Y.; Marsden, “Solvents Guide”, 2nd ed., Interscience, N.Y. 1950;
McCutcheon's, “Detergents and Emulsifiers Annual”, MC Publ. Corp., Ridgewood N.J.;
Sisley and Wood, “Encyclopedia of Surface Active Agents”, Chem. Publ. Co. Inc,, N.Y.
1964; Schénfeidt, “Grenzflachenaktive Athylenoxidaddukte” [Surface-Active Ethylene
Oxide Adducts], Wiss. Verlagsgesell., Stuttgart 1967; Winnacker-Kiichler, “Chemische
Technologie”, Volume 7, C. Hauser Verlag Munich, 4th ed. 1986,

Based on these formulations, it is also possible to produce combinations with other
pesticidally active compounds, fertilizers and/or growth regulators, for example in the
form of a readymix or a tank mix. Wettable powders are preparations, uniformly
dispersible in water, which contain, beside the active compound and in addition to a
diluent or inert material, wetting agents, for example polyethoxylated alkyiphenols,
polyethoxylated fatty alcohols, alkyl- or alkylphenolsulfonates, and dispersing agents,

for example sodium ligninsulfonate or sodium 2,2'-dinaphthylmethane-6,6'-disuifonate.

Emulsifiable concentrates are prepared by dissolving the active compound in an
organic solvent, for example butanol, cyclohexanone, dimethylformamide, xylene or
higher-boiling aromatics or hydrocarbons, with addition of one or more emulsifiers. As

emulsifiers, the following can be used, for example: calcium salts of alkylarylsuifonates,



McCut cheon's, Detergents and Emul sifiers Annual", MC Publ. Corp.,
Ri dgewood N. J Si sl ey and Wod, "Encycl opedia of Surface Active Agents",

Chem Publ ¢ N Y. 1964; Schdnfeldt, 'Genzfldchenaktive
At hy| enoxi dadduEte %urface- Active Ethylene Oxide Adducts], PSyERS808053
Ver| agsgesel | ., Stuttgart 1967, W nnacker-Kochler, "Chem sche Technol ogi e,

Vol unme 7, C. Hauser Verlag Munich, 4th ed. ,1986. Based on these
formulations, it is al SO p055| ble to produé conbi nati ons with ot her

pesticidally |vec fertilizers anpd/or rowth regul ators
exanple in th%"c?.' ?ﬁ‘%?uk nafe, o NENiaNIc sy F'ﬁﬁ'lse‘”ﬁB%aéﬁ‘ty 3&#“9
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prepared by dissolving the active conpound in an organic solvent, for
exanpl e butanol, cycl ohexanone, dinethylformam de, xylene or higher-boiling
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al kyl aryl sul f Qiighies, for example taic, natural clays such as kaolin, bentonite, pyrophiliite or
diatomaceous earth. Granules can be prepared either by atomizing the active
compound onto adsorptive, granulated inert material or by applying active compound
concentrates onto the surface of carriers such as sand o kaolinites, or of granulated
inert material, by means of adhesives, for example polyviny! alcoho! or sodium
polyacrylate, or alternatively mineral oils. Suitable active compounds can also be
granulated in the fashion conventional for the preparation of fertilizer granules, if

desired as a mixture with fertifizers.

In wettable powders, the concentration of active compound is generally from
approximately 10 to 90% by weight, the remainder to 100% by weight being composed
of customary formulation components. In the case of emuisifiable concentrates, the
concentration of active compound may generally be from approximately 5 to 80% by
weight, Formulations in dust form generally comprise from 5 to 20% by weight of active
compound, sprayable solutions from about 2 to 20% by weight. in the case of granules,
the content of active compound depends partly on whether the active compound is in

liquid or solid form and on which granulation auxiliaries, fillers, etc. are being used.



16 such as Ca dodecyl benzenesul fonate, or nonionic enmulsifiers such as
fatty acid polyglycol esters, alkylaryl polyglycol ethers, fatty al cohol
pol ygl ycol ethers, propyl ene oxide/ethyl ene oxi de condensati on products,
al kyl ponethe&R”wﬁghgitan fatty acid esters, polyoxyethylen csorbitan
fatty acid esters of pol yoxyethylene sorbitol esters. Dusting Ar e
obt ai ned by grinding the active conpound with finely divided solid
substances, for exanple talc, natural clays,such as kaolin, bentonite,
pyrophillite or diatomaceous earth. G anul eS can be prepared either by

by appl yi ng. adbFEH B0 R SR BRELAR DB of B fomeRUnd Fortensh &, < cuch
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granules, if desired as a mxture with fertilizers. In wettable powders,
the concentration of active conpound is generally from approxi mately 10 to

90% by wei ght . 7H\& | [ | ' S0 SRsl; mary
formulation c oTrrpo ng %@Pé% W%P%%g'g gf9061?(;6 émnﬁrgﬁh{ gﬁt e %’ggc e r\t% r?%{f gépr‘ép ﬂ%‘g
diluted in the customary manner for their use, for example using water in the case of
wettable powders, emulsifiable concentrates, dispersions and some microgranules.
Dust and granule preparations, and also sprayable solutions, are normally not diluted

any further with other inert substances before being used.

The application rate required varies with the external conditions, such as temperature
and humidity among others. It can fluctuate within wide limits, for example betwsen
0.0005 and 10.0 kg/ha or more of active éompound, but is preferably between 0.001
and 5 kg/ha,

The active compounds according to the invention may be present in their commercially
customary formulations, and in the application forms prepared from these formulations,
as mixtures with other active compounds, such as insacticides, attractants, sterilants,

acaricides, nematicides, fungicides, growth regulators or herbicides.

The pesticides include, for example, phosphoric esters, carbamates, carboxylates,
formamidines, tin compounds, compounds prepared by microorganisms, inter alia.

Preferred co-components for mixtures are



concentration of active conpound nmay generally be from approximately 5 to
80% by wei ght. Fornul ations in dust formgenerally conprise from5 to 20%
by wei ght of LV onpound, sprayable solutions fromabout 2 to 20% by
wei ght In the%g%géﬁgg granul es, the content of active conmpolHERERERYS
partly on whether the active conpound is in liquid or solid formand on

whi ch granul ation auxiliaries, fillers, etc. are being used. 17 In

addi tion, the above nentioned fornul ations'®f active conmpound conprise, if
appropriate, the adhesives, ttin ents, dispersants, emulsifiers,
penetrants, s{)I ve?(Pgl‘iFigr?l@ré\e‘B?PE%Pﬁgwswmp Sare customary in each case.
The concentr at es rciall form are if

appropri ate (ﬁqeap%t\ébé%%éﬁige%g@%ﬁgp&o ticab Bglm%HS}gfgaﬂ{g hos, Bromephest e
i in th | wder s, s fabl trates,
it sper st ons ;ﬂW's%@%%ﬁga%ﬁ?ﬁ#@?@@&%@&ﬁﬁ&@%ﬁi@%éﬁ@?fﬁ?ﬁ? e”s;aaﬁﬁ al so
bl |yt | Ll t diluted t i t h. ot her i nert
sUbet ances: bt irias AR et Bamelon pRe PRSP APmRDR o wi th t he
external  congpid 005 onSHE didhfost SIDRBA! Hétfiorvos, dicrotophos, dimethoate, disulfoton,

EPN, sthion, ethoprophos, etrimfos, famphur, fenamiphos, fenitriothion, fensuifothion,

fenthion, fonofos, formothion, fosthiazate (ASC-66824), heptenophos, isozophos,
isothioate, isoxathion, malathion, methacrifos, methamidophos, methidathion, salithion,
mevinphos, monocrotophos, naled, omethoate, oxydemeton-methyl, parathion,
parathion-methyl, phenthoate, phorate, phosalone, phosfolan, phosphocarb (BAS-301),
phosmet, phosphamidon, phoxim, pirimiphos, primiphos-ethyl, pirimiphos-methyl,
profenofos, propaphos, proetamphos, prothiofos, pyraclofos, pyridapenthion,
quinalphos, sulprofos, temephos, terbufos, tebupirimfos, tetrachlorvinphos, thiometon,

triazophos, trichiorphon, vamidothion;

2. from the group of the carbamates

alanylcarb (OK-135), aldicarb, 2-sec-butylphenyl methylcarbamate (BPMC), carbaryl,
carbofuran, carbosulfan, cloethocarb, benfuracarb, ethiofencarb, furathiocarb, HCN-
801, isoprocarb, methomyl, 5-methyl-m-cumenylbutyryl (methyl)carbamate, oxamyl,
pirimicarb, propoxur, thicdicarb, thiofanox, 1-methyithio(ethylideneamino) N-methyl-N-

(morpholinothio)carbamate (UC 51717), triazamate;



and hum dity anong others. It can fluctuate within wide limts, for exanple
bet ween 0. 0005 and 10.0 kg/ ha or nore of active conpound, but is preferably
between 0.001 and 5 kg/ha. The active conpounds according to the invention
nmay be presentwhRedfigd r commercially customary fornulations,, a}a e
application fornms prepared fromthese fornul ations, as m xtures w th ot her
active conpounds, such as insecticides, attractants, sterilants,

acaricides, nematicides, fungicides, grow egul ators or herbicides. The
pestici des include, for exanple, phosphoric esters, carbanmates,
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cyfiuthrin, bseta-cypermethrin, bloallethrln, bioallethrin((S)-cyclopentyl isomer),
bioresmethrin, biphenate, (RS)-1-cyano-1-(6-phenoxy-2-pyridyl)methyl (1RS)-trans-3-
{4-tert-butylphenyl)-2,2-dimethylcyclopropanecarboxylate (NCI 85193), cycloprothrin,
cyfluthrin, cyhalothrin, cythithrin, cypermethrin, cyphenothrin, deltamethrin, empenthrin,
esfenvalerate, fenfiuthrin, fenpropathrin, fenvalerate, flucythrinate, flumethrin,
fluvalinate (D-isomer), imiprothrin (S-41311), lambda-cyhalothrin, permethrin, pheothrin
((R)-isomer), prallethrin, pyrethrine (natural products), resmethrin, tefluthrin,
tetramethrin, theta-cypermethrin (TD-2344), tralomethrin, transfluthrin, zeta-
cypermethrin (F-56701),

4. from the group of the amidines

amitraz, chlordimeform;

5. from the group of the tin compounds

cyhexatin, fenbutatin oxide;

6. others
abamectin, ABG-8008, acetamipirid, Anagrapha faicitera, AKD-1022, AKD3059, ANS-
118, Bacillus thuringiensis, Beauveria bassianea, bensultap, bifenazate (D-2341),

binapacryl, BJL-932, bromopropylate, BTG-504, BTG-505, buprofezin, camphechlor,



met hyl sul phone, dialifos, diazinon, dichlorvos, dicrotophos, dinethoate,
di sul foton, EPN, ethion, ethoprophos, etrinfos, fanphur, fenaniphos

fenitri ot hi onwofegass f ot hi on, fenthion, fonofos, fornothion /,ﬁ,? ,E%qogzat e
(ASC- 66824), heptenophos, isozophos, isothioate, isoxathi on I on,

met hacri f os, net ham dophos, nethi dathion, salithion, nevi nphos,
nonocr ot ophos, nal ed, onethoate, oxydenetap-nethyl, parathion,
par at hi on- et hyI phent hoate, phorate, phosal one, phosf ol an, phosphocarb

S-30 hyl ,
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tebuplrlm‘os tetrachl or ton, triazophos
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51717), tri apDmidkofol, difluobenzuron, N-(2,3-dihydro-3-methyl-1,3-thiazol-2-ylidene)-2,4-
ylidene)-2,4-xylidene, dinobuton, dinocap, diofenolan, DPX-062, smamcetin-benzoate
(MK-244), endosulfan, ethiprole, (sulfethiprole), ethofenprox, etoxazole (YI-5301),
fenazaquin, fenoxycarb, fipronil, flumite, (flufenzine, $Z1-121), 2-fluoro-5-(4-(4-
ethoxyphenyl)-4-methyl-1-pentyl)diphenyl ether (MT} 800), granulosis and nuclear
polyhedrosis viruses, fenpyroximate, fenthiocarb, flubenzimine, flucycloxuron,
flufenoxuron, flufenprox (ICI-A-5683), fluproxyfen, gamma-HCH, halofenozide (RH-
0345), halofenprox (MT1-732), hexaflumuron (DE-473), hexythiazox, HOI-9004,
hydramethylnon (AC 217300), lufenuron, imidacloprid, indoxacarb (DPX-MP082),
kanemite (AKD-2023), M-020, MIT-446, ivermectin, M-020, methoxyfenozide (intrepid,
RH-2486), milbemectin, NC-196, neemgard, nitenpyram (T1-304), 2-nitromethyl-
4,5-dihydro-6H-thiazine (DS 52618), 2-nitromethyi-3,4-dihydrothiazole (SD 35651), 2-
nitromethylene-1,2-thiazinan-3-ylcarbamaldehyde (WL 108477), pyriproxyfen (S-
71839), NC-196, NC-111, NNI-9768, novaluron (MCW-275), OK-9701, OK-9601, OK-
9602, propargite, pymethrozine, pyridaben, pyrimidifen (SU-8801), RH-0345, RH-2485,
RY1-210, S-1283, §-1833, SB7242, S1-8601, silafluofen, silamadine (CG-177),
spinosad, SU-8118, tebufenozide, tebufenpyrad (MK-239), teflubenzuron,

tefuranitozine (MIT-446), tetradifon, tetrasul, thiacloprid, thiocyclam, TI-435, tolfenpyrad



19 3. fromthe group of the carboxylates acrinathrin, allethrin,
al phanetrin, beta-cypernethrin, 5-benzyl-3-furylnethyl (E)-(1R)-
ci s-2, 2-di net hyl - 3- (2- oxot hi ol an- 3-yl i denenet hyl ) cycl opr opanecar boxyl at e,

bet a- cyfl ut hriwg o9Beka- cypernethrin, bioallethrin, PCT/EP93/08053
bioallethrin((S)-cyclopentyl isonmer), bioresnethrin, biphenate,

(RS) - 1- cyano- 1- ( 6- phenoxy- 2- pyri dyl ) met hyl (1RS)-trans- 3-
(4-tert-butyl phenyl)-2, 2-di net hyl cycl opr op carboxylate (NCl 85193),
cycloprothrin, cyfluthrin, cyhalothrin, cythithrin, cyper rret hrin,

cyphenot hrin, éﬂlt@g‘? |¥5n§hte ucyt E};, 'trrfumﬁFJ c 0B lie]p‘? Eﬁaw{'lﬁ!ssm

fenpropat hrin, tenval erate, I nat e, I unet Arin uva
(D-isomer), |mprothr|n (S-41 31 1), | anmbda-cyhal othrin, pernethrin,
pheothrin ((R) -isoner), prallethrin, pyrethrine (natural products),

resmethrin, tefrelddaye ment.sﬁé@émhwdeﬁts fbheé;ﬁmﬁmﬁ{sra?é RAdWn G&F}e?c%ﬁﬁo}mnds

tralorrethrln transfluthrin, zeta- cypernethrin (F-56701) omt

group of the ajiich MEsy a8 ddsaAbecti TP BRLRE Marial (EditbR BivB oA R 18 ed.h@n
tin conpounds cyhexatin, fenbutatin oxide;
(1997), Crop Protection Publications/ISBN 1-80-901396-11-8 795. The content of
active compound in the use forms prepared from the commercial formulations can vary
within wide limits, and the concentration of active compound in the use forms can be

from 0.0001 up to 85 % by weight of active compound, preferably between 1 and 50 %

by weight. Application is effected in a conventional fashion, matched to the use forms.

The content of the active compound in the use forms prepared from the commercial
formulations may be from 0.00000001 to 95% by weight of active compound, preferably
between 0.00001 and 1% by weight.

The compounds of formula (I) have useful properties which allow their use preferred for
combating parasites. It can, for example, be used for combating parasites of
vegetation, parasites of premises and parasites in humans and animals.

Thus it is that the products of the invention can be used to combat parasitic insects,
nematodes and acarien barasitas of vegetation and animals.

A particular subject of the invention is the use of the compounds of formula (I) to
combat parasites of vegetation, parasites of premises and parasites of warm-blooded

animals.



6. ot hers abanectin, ABG 9008, acetam pirnd, Anagrapha falcitera, AKD 1
022, AKD3059, ANS- 118, Bacillus thuringiensis, Beauveria bassi anea,

bensul tap, bi (D-2341), binapacryl, BJL-932, bronopropylate

BTG 504, BTG %%g&%‘%%’ rof ezi n, canphechl or, 20 cartap, chi*§TOB&BIBat e,
chl orfenapyr, chlorfluazuron, 2-(4-chlorophenyl)-4,5- diphenylthiophene
(uBl-T 930), chlorfentezine, chromafenozid (ANS-1 18), CG 216, CG 217,
CG 234, A-1 84699, (2-naphthyl nmethyl) cycl6propanecarboxylate (Rol 2-
0470), cyro i n, diaci oden, (thiapethoxam, diafenthiuron, ethyl

N-{ 3? 5. d?/chl o Ie_égil_\!'f f°’|,“E°‘,"£S(3?°§I,°5‘J—'T"P?ﬂa{:°a‘F‘P [By,eagé_n of tpne fén%u?a (1) are thus suitable for

- propyl oxy) phenyl ).car banoyl ) - 2- chl or o-benzocar boxi m. dat e, . DDT,  di ¢of ol
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yli dene) - 2, 4-,2&}/5%%@& e, dinobuton, dinocap, diofenolan, DPX-062,

.emancteti n- benzo '?NK 244), endosul fan, ethiprole, (sulfethiprole),

et hof enprox, etoxazole (Yl-5301), fenazaquin, fenoxycarb, fipronil,
flumte, (flufenzine, SZI-121), 2-fluoro-5-(4-(4- ethoxyphenyl)-4-nethyl-1

-pentyl) di phefyd 2@l 8bmbMIdds®Rbrdit BHL FRlefitiHSre IH #i€ Bhse apptied in a known

fashion, such as by oral application in the form of, for example, tablets, capsules,
potions or granules, by dermal application in the form of, for example, dipping,
spraying, pouring-on and spotting-on and powdering, and also by parenteral appli-

cation in the form of, for example, injection.

The novel compounds, according to the invention, of the formula (1) can accordingly
also be employed particularly advantageously in livestock husbandry (for example
cattle, sheep, pigs and poultry such as chickens, geese etc.). In a preferred
embodiment of the invention, the novel compounds, if appropriate in suitable
formulations (cf. above) and if appropriate with the drinking water or feed, are
administered orally to the animals. Since excretion in the droppings occurs in an
effective fashion, the development of insects in the animal droppings can be prevented
very simply in this fashion. The dosages and formulaﬁons suitable in each case are
particularly dependent on the type and stage of development of the productive animals
and aiso on the degree of infestation, and can easily be determined and fixed by
conventional methods. In the case of cattle, the novel compounds can be employed, for

example, in dosages of 0.01 to 1 mg/kg of body weight.



pol yhedrosis viruses, fenpyroxi mate, fenthiocarb, flubenzim ne,
flucycl oxuron, flufenoxuron, flufenprox (ICl-A-5683), fluproxyfen,
gama- HCH, hal of enozi de (RH 0345), hal of enprox (Mrl-732), hexafl unmuron

(DE-473), hexy{p HO - 9004, hydranet hyl non (AC 217300), [%E%,g
I m dacl oprid, ?Vn oéacarb (DPX- MP062), kanem te (AKD-2023), M E}kgo%nMG

I vermectin, MO020, nethoxyfenozide (intrepid, RH 2485), mlbenectin, NC1
96, neengard, nitenpyram (Tl -304), 2-nit rorﬁgt hyl - 4, 5-di hydro- 6Ht hi azi ne
(DS 52618), 2-nitronethyl-3,4-dihydrothiazole (SD 35651), 2-

(s 71630) . “nah ub A bRk i sEairiR: R Wohobfing 954 sdtag e i o
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tetrasul, thiaclopri d t hi ocycl am™ Tl -435, tol fenpyrad 21 (OM -88),
triazamate (RH7988), trifunuron, verbutin, vertalec (Mykotal), Yl -5301.

The products of formuta (I) can also be used preferably to combat insects and other
parasites of the soil, for example, coleoptera such as Diabrotica, click beetles, and
cockchafer grubs, myriapoda such as ‘greenhouse’ centipedes and millipedes, and
diptera such as gall midges and lepidoptera such as owlet moths.

They are preferably used in doses of between 10 g and 300 g of active ingredient per
hectare.

The products of the invention present an excellent shock effect.

The products of formula () can also be preferably used to combat insects in premises,
in particular to combat flies, mosquitoes and cockroaches, particularly Blatella
germanica and Periplanta americana.

The products of formula (1) are also photostable and are less toxic for mammals.

The combination of these properties means that the products of formula () correspond
perfectly to modern demands: they allow for combating parasites whilst preserving the

environment.

The products of formula (1) can also be used to combat vegstable acarien and
nematode parasites.

. Theé compounds of formula (l) can also be used to combat acarien parasites of animals,



The above nentioned conponents for conbi nations are known active conpounds
of which many are described in The Pesticide Manual (Editor: dive Tomin),
11t h edition Crop Protection Publications/ISBN 1-90- -11-8
795. The cont garf?&o ugctive conmpound in the use forns prepar g%%?%ﬁ?‘%%e
commercial fornulations can vary within wide |imts, and the concentration
of active conpound in the use fornms can bez)irom 0. 0001 up to 95 % by wei ght
of active conpound, preferably between 1 and 50 % by wei ght. Application is
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vegetation, RdaHoliBBticthafge?™ ses and parasites in humans and animals. Thus
it is that the products of the invention can be used t-o conbat parasitic

i nsects, nenmatodes and acarien parasites of vegetation and animals. A
particul ar subject of the invention is the use of the conpounds of formula

(1) to conbatTHersfaed 4 Ssbjédt of BRShAritioR is BRbAohPosifbn fr e8inbaEing ParaBss st t €S
of warm bl ooded ani nal s.
warm-blooded animals, parasites of premises and vegetation, comprising one or more,
preferably 1 to 3, of the products of formula (1) defined below and in particular the
products of formula (1) of Examples 14, 27 and 43.
The subject of the invention is particularly an insecticide composition comprising one or
more of the products defined below as active ingredient.
These compositions are prepared according to the usual processes of the
agrochemical industry or the veterinary industry or the industry for products intended
for animal fodder.
In those compositions intended for agricultural use and for use in premises, the active
ingredient or ingredients can optionally have added to them one or more other
pesticide agents preferably from the group listed above. These compositions can be
presented in the form of powders, granules, suspensions, emuisions, solutions, aerosol
solutions, combustible strips, baits or other preparatiohs usually employed for the use
of this type of compound. In addition to the active ingredient, these compositions
comprise, in general, a vehicle and/or a non-ionic surfactant, ensuring, morsover, a
uniform dispersion of the constitutive substances of the mixture. The vehicle used can

be a liquid, such as water, alcohol, hydrocarbons or other organic solvents, a mineral,



22 The active conpounds according to the invention of the fornmula (I) are
thus suitable for controlling endo- and ectoparasites in the veterinary
sector or in the sector of animl husbandry. The active conpounds accordi ng

to the inventiWgedsRd N this case applied in a known fashi Or}’a%f’wos by
oral application in the formof, for exanple, tablets, capsules, "potions or
granul es, by dernmal application in the formof, for exanple, dipping,
spraying, pouring-on and spotting-on and pogdering, and also by parenteral
appli- cation in the formof, for exanple, 1njection. The novel conpounds,

according o bl B @Riekdll ofa hilfod AN be il kil wiRGRA Bl g0 be

enpl oyed particul arly "advant ageously 1 n ['Tvesto r xanpl e
cattl e, sheepgohbsktibRigbigoul try such as chickens, geese etc.). In a
preferred enbodi nent of the invention, the novel conpounds, if appropriate
in suitable formulations (cf. above) and if appropriate with the drinking
water or feed, are admnistered orally to the animals. Since excretion in

the droppi ngSTRE Hgkétidide S&dmpositions according to invention comprise preferably 0.001% to
10% by weight of active ingredient.
According to an advantageous operating method, for use in premises, the compositions
according to the invention are used in the form of fumigant compositions and in the
form of a solvent-based or water-based aerosol.
The compositions according to the invention can then advantageously comprise, for the
non-active part, a combustible insecticids coil, or also an incombustible fibrous
substrate. In the latter case, the fumigant obtained after incorporation of the active
ingredient is placed on a heating apparatus such as an electric heater.
In the case where an insecticide cail is used, the inert support can be, for example,
composed of Pyrethrum marc, Tabu powder (or Machilus Thumbergii leaf powder),
Pyrethrum stem powder, cedar leaf powder, sawdust (such as pine sawdust), starch
and coconut shell powder.
The dose of active ingredient can then be, for example, 0.03 to 1% by weight.
In the case where an incombustible fibrous support is used, the dose of active
ingredient can then be, for example, 0.03 to 95% by weight.
The compositions according to the invention for use in premises can also be obtained
by preparing a sprayable oil based on the active ingredient, this oil soaking a lamp wick

and then being set alight.



effective fashion, the devel opment of insects in the aninmal droppings can
be prevented very sinply in this fashion. The dosages and fornul ati ons

suitable in eaglyo@mgs are particularly dependent on the typ age of
devel opnment of the pr%ductive animal s and al so on the degr e?@&g”%tsosg

I nfestation, and can easily be determ ned and fixed by conventi onal
nmet hods. In the case of cattle, the novel %é)rrpounds can be enpl oyed, for
exanple, in dosages of 0.01 to 1 ng/kg of Dody weight. 23 In addition,

Leahni ool 11 oT s cope vt etfd AR oBlrfrdod fubl'ol ¥ ploreby:fByed ooy

paints, in cog {Nggbbubrlcants for metal wor ki ng, or as preservatives I n
drllllng and cutting oils. The products of forrmula (1) can al so be used

preferably toaremBAsULiELE BEHha u?v}éﬂ nSH i&keet ﬁ"éﬂlél Eﬁ Em&ﬁaﬁé%}npo& g£xanpl e,

col eoptera such as Diabroti ca, cocC gru

nyri apoda SUCHorﬂﬁnsusgsﬁ@émléﬁsof%'Hréd&fLe&f@rﬂﬁu dnééfa%ﬁ%amﬂéldaééb tera such

as gall mdges and Iepidoptera such as ow et no ey are preferably
used in dosesingfeditween 10 g and 300 g of active ingredient per

The insecticide compositions according to the invention, as acaricide and nematicide
compositions, can optionally have one or more other pesticide agents added to them.
The acaricide and nematicide compositions can be presented in particular in the form
of powder, granules, suspensions, emulsions, solutions.

For acaricide use, wettable powders are preferably used, for foliar spraying, comprising
1 to 80% of active ingredient by weight, or liquids for foliar spraying comprising 1 to
500 g/l of active ingredient are preferably used. Powders for foliar dusting containing
0.05% to 3% of active ingredient can also be used.

For nematicide use, liquids for soil treatment comprising 300 to 500 g/l of active
ingredient are preferably used.

The acaricide and nematicide compounds according to the invention.are used,
preferably, at doses comprised betwsen 1 and 100 g of active ingredient per hectare.
To increase the biological activity of the products of the invention, they can be added to
standard synergists used in such cases, such as 1-(2,5,8-trioxadodecyl) 2-propyl 4,5-
methylenedioxy benzene (piperonyl butoxide) or N-(2-ethyl heptyl) bicyclo[2,2-1]5-
heptene-2,3-dicarboximide, or piperonyl-bis-2-(2'-n-butoxyethoxy) ethylacetal (tropital).



hectare. The products of the invention present an excellent shock effect.
The products of fornmula (1) can also be preferably used to conbat insects
in prem ses, in particular to conbat flies, nobsquitoes and cockroaches,

particul arly 3habelha germani ca and Periplanta anericana. Tpgr,em%tggs of
formula (1) are al so photostable and are | ess toxic for mamals. e

conbi nation of these properties neans that the products of formula (I)
correspond perfectly to nodem demands: they allow for conbating parasites
whi | st preserving the environment. The products of formula (1) can al so be

used to conbpig a&ﬁﬁ‘&ﬁ@% of fb?lgbl'tag’ﬂcﬁg Eﬁheég%glﬁ’?fg ﬁ@ﬁéé%fe‘?énce-r fid ﬁ%%’f?iéﬂ@s of

formula (1) can al'so be use parasites of an 24

to conbat, fé?fﬁg/a BB Srventioh & a@%@m&sﬁmg&%yﬁ%%% uémﬁé;eci es,

those of the ommi a species, t t he a species and those
of the Rni pijgsgdial ¥dused by ticks and mange in humans and animals.

The products of the invention are in particular used to combat lice as a preventative or
curative and to combat mange.

The products of the invention can be administered by external route, by spraying, by
shampooing, by bathing or painting on.

The product of the invention for veterinary use can also be administered by painting the
spine according to the "pour-on” method.

It can also be pointed out that the products of the invention can also be used as
biccides or as growth regulators.

Also a subject of the invention is the combinations endowed with insecticide, acaricide _
or nematicide activity, characterized in that they comprise as active ingredient, on the
one hand at least one of the compounds of the general formula (I) and on the other
hand, at least one of the pyrethrinoid esters chosen from the group constituted by the
esters of allethrone, of 3,4,5,6-tetrahydrophthal-imidomethyl alcohol, of 5-benzyl-3-fury!
methyl alcohol, of 3-phenoxybenzyl alcohols and of alpha-cyano-3-phenoxybenzyl
alcohol with chrysanthemic acids, by the esters of 5-benzy!-3-furyl methyl alcohol with
2,2-dimethyl-3-(2-0x0-3-tetrahydrothiophenyl-idene-methyl)-cyclopropane-carboxylic
acid, by the esters of 3-phenoxybenzyl alcohol and of alpha-cyano-3-phenoxybenzyl
alcohols with 2,2-dimethyl-3-(2,2-dichlorovinyl)-cyclopropanecarboxylic acids, by the
esters of alpha-cyano 3-phenoxybenzy! alcohol with 2,2-dimethyl 3-(2,2-dibromovinyl)



species or to conbat all sorts of mange and notably sarcoptic mange,
psoroptic mange and chorioptic nmange.. Therefore a subject of the invention

Is al so a conp@sdelsh@p for conbatting parasites of warm bl oo i S,
parasites of prem ses and vegetation, conprising one or nnrg,e'g%?;e%fog&gbly 1

to 3, of the products of fornula (1) defined below and in particular the
products of formula (1) of Exanples 14, 2¢q.and 43. The subject of the
invention is particularly an insecticide ¢onposition conprising one or nore

or epar ed acostaPhaPelE CrBoyRY e T bl PRy idRI A Rb A Ty o
fodder. I ReRoRRNiicky 1sbbpl UkRE b¥is ¥y 6 SO & ARBKERERE o ¥4f8ice |
Phem one. or  rarbUipnARRENBIY| SeohlDbRELERARIAN AR AR IB® Fited
§f§;§ |S ?IZ:Z;iﬁggggﬁggnﬁﬁ?SE?;Qg;ﬁ?%glﬁis:’l,d“&éf@?%ﬁ%%f&?ﬂ%@%g%%‘?z bl
type of corrpou((r?a.' I'n addimﬁ{yg Phgégct i vex@%rigg'ﬁent ) htﬁeg)eyez%rerponst%t i ons
conprise, i nfgeMss, 2hlorife BEbioRlie ROM, Rbefhg \HeRibSsd Tl the CoApbundy @) édn Wiist

nor eover, a
in all their possible stereoisomer forms as well as the acid and alcohol copulas of the

above pyrethrinoid esters.

The compounds of the formula (l) can also be employed for controlli_ng pests in crops of
known or still to be developed plants which are modified by genetic engineering. The
fransgenic plants generally have particularly advantageous properties, for example by
resistance toward certain crop protection agents, resistance toward plant diseases or
causative organisms of plant diseases, such as certain insects or microorganisms, such
as fungi, bacteria or viruses. Other particular properties concern, for example, the
harvest with respact to amount, quality, storage stability, compositiocn and specific
ingredients. Thus, transgenic plants having increased starch content or a modified
quality of the starch, or those having a different fatty acid composition of the harvested

goods are known.

Preference is given to the use in fransgenic crops of economically important useful
plants and ornamental plants, for example in cereals, such as wheat, barley, rye, oats,

millet, rice, maniok and maize or else in crops of sugar beet, cotton, soya, rapeseed,



uni form di spersion of the constitutive substances of the m xture. The
vehi cl e used can be a liquid, such as water, alcohol, hydrocarbons or other
organi ¢ solvents, a mneral, ani mal or vegetable oil, a powder such as
talc, clays, swbiswamms, kiesel guhr or a conbustible solid. Theipigeiid Cci de
conposi tions according to invention conprise preferably 0.001%to 10% by
wei ght of active ingredient. According to an advant ageous operating nethod,
for use in prem ses, the conpositions accopgling to the invention are used
in the formof fum gant conpositions and in the formof a solvent-based or

vat er - based agstamdtomath peaifasihér veBstaBl §eticdd t0 the invention can then
advant ageously conprise, for the non-active part, a conbustible insecticide

coil, or also an inconbustible fibrous substrate. In the latter case, the
fum gant obtained after incorporation of the active ingredient is placed on

a heating appwhehused ircrartgenic cedp; i paticldfiivith rekigtanbe agamst inbsuiE eMBcts are

insecticide coil is used, the inert support can be, for exanple, conposed

of Pyr et hr um frequantiy abserpsd)Mireadditon a8 effects Whithizan ®si oblseiled e BHF Lrops
toward posts, which are specific for the application in the respective transgenic cuiture,
for example a mo&iﬁed or specifically broadened spectrum of pests which can be

controlled, or modified application rates which can be used for the application.

The invention therefore aiso provides the use of compounds of the formula (1) for

controlling harmful organisms in transgenic crop plants.

Throughout this specification, unless the context requires otherwise, the word
“comprise”, or variations such as “comprises” or “comprising”, will be understood to
imply the inclusion of a stated item or group of items, but not he exclusion of any other

item or group of items, including method steps.

The disclosures in French patent application No. 97 16 24 30 00, from which this
application claims priority, and in the abstract accompanying this application are

incorporated herein by reference.



Pyrot hrum st em powder, cedar |eaf powder, sawdust (such as pine sawdust),
starch and coconut shell powder. The dose of active ingredient can then be,

for exanple, WoQaadds 1% by weight. In the case where an inCPﬁPEﬁ%’oRk
fibrous support ?’g ussed, t he dose of active ingredient can then be, 3feor

exanple, 0.03 to 95% by wei ght The conpositions according to the invention
for use in prem ses can al so be obtained % preparing a sprayable oil based
on the active ingredient, this oil soaking a | anp wi ck and then bei ng set

al i ght. 2%?‘%@?‘;#%8%8@{"[3@%%” of active ingredient incorporated in the

oil is, pref _ % by wei ght. Another subject of the invention

The. pr oduct s ST ARPSIPR P s 2 TIRRk- 222 160 bRk RA R R ™

i nsecti ci de E%Bgﬁictéc@&m&%&f ding to the invention, as acaricide and
nemat i ci de

Stage A: [IR-cis(Z)] 2,2-dimethyl-3-(2-fluoro-3-methoxy-3 -oxo-l-propenyl) cyclopropane

carboxylic acid

Two drops of bromine were added at 20°C to a solution containing 250 cm® of a solution
of carbon tetrachloride and 15 g of [IR-cis(E)] 2,2-dimethyl-3-(2-fluoro-3-methoxy-3-
oxo-1-propenyl) cyciopropane carboxylic acid. irradiation was carried out using a 250
watt lamp. The reaction mixture was concentrated under reduced pressure at 40°C and
15 g of the sought product (acid ester Z) was obtained.

Stage B: [IR-cis(Z)] 2,2-dimethyl-3-(2-fluoro-3-methoxy-3-oxo-1-propenyl) cyclopropane
carboxylate of (1, 1-dimethyl) ethyl

2 drops of DMF and then 11 cm®of {COCI), were added at O°C to a solution containing
15 g of the product of the preceding stage and 160 cm® of methylene chloride. The
mixture was agitated for 15 minutes at 0°C, then for 3 hours at 20°C. It was
concentrated under reduced pressure at 40°C, then taken up in 100 cm® of toluense and
concentrated under reduced pressure at 40°C. A product was obtained that was
dissolved in 160 cm® of toluene, followed by cooling down under nitrogen to 0°C. 21
cm® of terbutanol and then 9 cm?® of pyridine were added. The temperature was allowed
to rise to ambient temperature and agitation was carried out for 18 hours at 20°C. The

reaction medium was diluted with ethyl acetate and washed with water, with an



conpositions, can optionally have one or nore other pesticide agents added
to them The acaricide and nenaticide conpositions can be presented in
particular in the formof powder, granules, suspensions, enulsions,

sol utions. For was®gsde use, wettabl e powders are preferabl ¥CH§F9ﬂmsofs?r
foliar spraying, conprising 1 to 80% of active ingredient by werght, or

liquids for foliar spraying conprising 1 to 500 g/l of active ingredient
are preferably used. Powders for foliar dusf4ng containing 0.05%to 3% of
active ingredient .can al so be used. For nematicide use, liquids for soil

usea. The acariroRSscliitrlh soilntacd ShroBfiln il ABS Ralbar e Rl R BRE RS o o
used, pr ef er alindwif wate 2ref i, AR RcdnAlily 20819 I?ogﬁtlpxogdtﬁ WAS o1 <

i ngredi ent per hectare. To In se t ol ogical®acti
of the inventigpinddley can be added to standard synergists used in such
cases, such as 1-(2,5, 8-trioxadodecyl) 2-propyl 4,5- nethyl enedi oxy benzene

(pi peronyl butgpaAGEL: prR-8ls(Z) Eﬁ%éthﬁs%gﬂgﬁu&%-%%%ﬁéﬂég{ en 13

hept ene- 2, 3- di car boxi m de, or pi peron | S-2- but oxy
ethyl acetal (tcyeiBpiophhe carboxylate of (1,1-dimethyl) ethy!

~ 80 cm® of a normal soda solution was added at 20°C to a solution containing 21.61 g of
the product of the preceding stage and 200 cm®of methanol. The reaction medium was
agitated for 30 minutes. The methanol was eliminated under reduced pressure,
followed by taking up in water, washing with isopropyl ether, acidifying with a 2N
solution of hydrochloric acid and extracting with ethyl acetate. After drying, filtering and
concentrating 18.75 g of sought product was obtained.
STAGE D: [IR-cis(Z)] 2,2-dimethyl-3-(2-fluoro-3-hydroxy-1-propenyl) cyclopropane
carboxylate of (1,1-dimethyl) ethyl

11 cm®of triethylamine then 7.6 cm® of ethyl chloroformate were added at 0°C to a
solution containing 18.75 g of the product of tine preceding stage anﬁ 170 cm’ of THF.
The reaction medium was agitated for 2 hours at 0°C, filtered, the precipitate was
rinsed with 20 cm®of THF. The filtrate obtained was introduced at -70°C into a solution
containing 140 cm®of THF and 35 cm® of methanol, and 6.8 g of sodium borohydride.
The reaction medium was agitated for one hour at -70°C and the temperature was
allowed to rise to -30°C until the end of gas evolution. The temperature was returned to

-60°C followed by pouring into a 2N solution of hydrochloric acid. 600 cm®of ethyl



27 The conpounds of formula (1) have an excell ent general tolerance, and
therefore a subject of the invention is also the products of formula (1),
in particular to conbat illnesses caused by ticks and nange in humans and
animal s. The pYedUBH of the invention are in particul ar usBAT/ERPSHsNSHat
lice as a preventative or curative and to conbat mange. The products of the -
I nvention can be adm ni stered by external route, by spraying, by

shanpooi ng, by bathing or painting on. The3%roduct of the invention for
veterinary use can also be adm nistered by painting the spine according to
t he "pour - an"2¢a3tANEAS added followed byIsetupationtvith sodiunt ¢hierideh Ehereadtion mediunt he

I nvention can al so be used as biocides or as growh regulators. Also a

subj ect of thH¥as fecanechand extiagtedwithatind ecetate, fnflawes by washing, oo, fittedeg
acaricide or nrg:atici de activity, characterized in that they conprise as
active i ngr edEHEONCEATRNG 3 H0°G Hnderdedycedressiee. he fepiduesvassthnersatographisd
general fornula @H and on the other hand, at |east one of the pyrethrinoid
esters choser®? $18¢# eIHENG W8N B hepiesei- sthybacalgtemidues; follpwed by wrshing wish watest

3,4,5,6-tetrahydr oght hal - i m donet hyl al cohol, of 5- benle -3-furyl nethyl
al cohol , of 3¥ighaABkYAIRd sgiution usn agid carbonsteiRRd with salt watarcThepnedusty |

obtained was dried, filtered, concentrated, chromatographied on silica eluting with a
heptane - ethyl acetate mixture (7-3). In this way 12.38 g of sought product was

obtained.

STAGE E: [1R-cis{Z)] 2,2-dimethyl-3-(3-bromo-2-flucro-i-propenyl) cyclopropane
carboxylate of (1,1-dimethyl) ethyl

-12.38 g of the product obtained in the preceding stage was dissolved at 0°C under
nitrogen in 150 cm? of methylene chloride. 23.55 g of carbon tetrabromide and then a
solution of 16 g of triphenylphosphine and 20 cm? of methylene chloride were added.
The reaction medium was agitated for 1 hour at 0°C, filtered, rinsed in methylene
chloride and concentrated. After taking up in isopropy! ether, 40 cm® of ethyl acetate
and then 20 cm?® of methylene chloride were added. The reaction medium was
triturated, filtered, concentrated and chromatographed on silica eluting with a hexane
ethyl acetate mixture (9-1). 15.55 g of product was obtained.

STAGE F: [1R-cis(2)] 2,2-dimethyl-3-(2-flucro-1-propenyl) cyclopropane carboxylate of
{1,1-dimethyl) ethy!



al cohol with chrysanthem c acids, by the esters of 5-benzyl-3-furyl nethyl
al cohol with

2, 2-di met hyl - 3- (2 oxo 3-tetrahydrot hi ophenyl -i dene-rnet hyl ) -cycl opr opane-ca
rboxylic acid, esters of 3-phenoxybenzyl al cohol and

al pha- cyano- 3- "5 enox enzyl al cohol s with Brrersgiosess

2, 2-di met hyl - 3-(2, 2- dlchlorovinyI)-cycIopropanecarboxylic acids, by the
esters of ai pha-cyano 3-phenoxybenzyl al cohgl with 2, 2-dinmethyl

3-(2, 2-di bronovi nyl) 28 cycl opropane carboxylic acids, by the esters of

byt he_eat or <68 508N Birbedriashias Gest st {55?#’%91@3' BRI cafaiina 150 6
ol o S AN R S SR
Cepr eaent o o TR RE4 R 6 HDREL HARTRL %W%%"% Fopistis %H@BY@’PS‘H&% hat
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crops of
with a heptane-isopropy! ether mixture (95-5). 4.85 g of sought product was obtained.

STAGE G: [IR-cis(Z)] 2,2-dimethyl-3-(2-fluoro-1-propenyl) cyclopropane carboxylic acid
0.5 g of p-toluene sulfonic acid (PTSA) was added to a solution containing 5.78 g of the
' product of the preceding stage and 50 cm®of toluene. The reaction medium was taken
to 120°C until the end of gas evolution. The reaction medium was returned to 20°C,
diluted with isopropyl ether, washed with water, dried, filtered and concentrated. 4.40 g

of sought product was obtained.

STAGE H: [IR-cis(Z)] 2,2-dimethyl-3-(2 fluoro-1-propenyl) cyclopropane carboxylic acid
chloride

1 drop of DMF and 4.5 cm® of (COCI), were added at 0°C to a solution containing 4.4 g
of the product of the preceding stage and 50 cm® of methylene chloride. The reaction
medium was concentrated, taken up in toluens and concentrated to dryness. After
taking up in 35 cm® of toluene a solution was obtained which was used as it was in the

following examples.

General operating method starting from a solution of acid chioride in toluene:



known or still to be devel oped plants which are nodified by genetic
engi neering. The transgenic plants generally have particul arly advantageous

properties, f | e by resistance toward certain crop &I(%%%#
agents, resis gﬁgéﬁ?gward pl ant di seases or causative orga%s s | ant

di seases, such as certain insects or mcroorgani snms, such as fungi,
bacteria or viruses. O her particular properties concern, for exanple, the
harvest with respect to amount, quality, orage stability, conposition and
specific ingr edise?t :
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agai nst i nseqbSanebiHyf héetdfeSnixture. In this way the sought product is obtained.
By operating as above starting fl_'om the corresponding alcohols, the following products
were obtained:
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frequently observed, in addition to the effects which can be observed in
ot her crops toward posts, which are specific for the application in the
respective transgenic culture, for exanple a nodified or specifically

br oadened speovowsnzaie pests which can be controll ed, or rmdilt' 8053
application rates which can be used for the application. The AV eRTiiSh
therefore al so provides the use of conpounds of the formula (1) for

control ling harnful organisms in transgeni ggcrop plants. Throughout this
specification, unless the context requires otherw se, the word |conpriseu,
or variations such as 'conprises or "conprisingr, wll be understood to
inply the inclusion of a stated. itemor group of itens, but not he

excl usi on of prxmelLizes itemor group of itens, including nethod steps. The
di scl osures in French patent application No. 97 16 24 30 00, from which
this application claims priority, gnd in the abstract acconpanying this
application are incorporated herei n\py rgeference. ﬁ_%%BExanples of
forrmlations.Hsc o
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PREPARATION 1: (1 R-cis(2)] 2'2-dinethyl-3-(2-fluoro-1-propenyl)

cycl opropane carboxylic acid chloride Stage A: [IRcis(2)]

2, 2-di met hyl - 3- (2-f | uor o- 3- net hoxy- 3 -oxo-I|-propenyl) cycl opropane

carboxyl i c acitP ¥W4%Er ops of bromi ne were added at 20C to a PSITERPI4SPS3
containing 250 cm of a solution of carbon tetrachloride and 15 g of
[I1R-cis(E)] 2,2-dinethyl-3-(2-fluoro-3-nethoxy-3- oxo-1-propenyl)

cycl opropane carboxylic acid. Irradiation s carried out using a 250 watt
| anp. The reagtion m xture was concentrated under reduced pressure at 40'C
and 15 g of tRREEARHRION 2ldRctranskell 8 2-dimethy;p-(@dluowhi-arapeny!) cyciopropans
[I1R-cis(2)] 2,2-dipethyl- 3-,&2-f | uor o- 3- net hoxy- 3- oxo-1- - propenyl)

cycl opr opane ??&'P%H;F%{ &hlofide 1 1-dimethyl) ethyl 2 drops of DVF and then 11

cnB-of (COC) ' ] ed 0 sol ution containing 15 9 of the
product of th\%r E&@ﬁ%&@@bggﬁfae%m%ﬁuwwmﬁe chloride. The

m xture was agitpted f 15 m nut es at ' en for hours at 20eC. It was
concent r at ed %ﬁaﬂ?’%ﬂﬁﬁ%‘r’M@fQ@%&f}@h@ﬂmﬁw up in 100 cnD of

t ol uene and c&a@lentrat ed under reduced pressure at 404C. A product was
obt ai ned t hat s dissolved in 160 crm3of toluene, followed by cooling down

e e SR ABE: TR A Rl 885, S SRR O e e
cyclopropane carboxylic acid was dissolved in 150 cm®of methylene chloride at 5°C. 1
drop of DMF and 10 cm® of oxalyl chloride were added. The temperature was allowed to
return to 20°C. The reaction medium was agitated for 3 hours under a nitrogen .s.trea.m.
Another drop of DMF and 2 cm®of oxalyl chloride were added. The reaction medium
was concentrated at 45°C under reduced pressure, taken up in methylene chloride and
brought to dryness. The residue obtained was taken up in 150 cm?® of methylene
chioride and cooled down to 0°C. 20 cm?® of terbutano! was added. 12 ecm®of -
tristhylamine was added. The temperature was allowed to rise to 20°C and agitation
was carried out under nitrogen pressure. 7 cm® of pyridine was added, followed by
agitation overnight at 20°C. The reaction medium was poured into a normal solution of
hydrochloric acid to which ice was added. Extraction was carried out with methylene
chloride followed by drying over magnesium sulphate. After filtering and concentrating
19.33 g of sought product was obtained.

STAGE B: [IR-trans(Z)] 2,2-dimethyl-3-(2-fluoro-3-hydroxy-3-oxo-1-propenyl)
cyclopropane carboxylate of (1,1-dimethy!) ethyl

25 em®of a normal solution of soda was added to a solution containing 5.62 g of the



to rise to anbient tenperature and agitation was carried out for 18 hours
at 20'C. The reaction nmediumwas diluted with ethyl acetate and washed with
water, with an 31 aqueous sol ution of sodiumacid carbonate, with a 0.5
N sol ution of vyskxedsl oric acid and with water. After dryi ngcriepéddgéssng and
concentrating 21.61 g of sought product was obtained. STAGE C. [1 R-cis(2)]
2, 2-di met hyf - 3- (2-fl uor o- 3- hydr oxy- 3- oxo-1 -propenyl) cycl opropane
carboxylate of (1,1-dinmethyl) ethyl 90 cnBgpf a normal soda sol uti on was
added at 206C to a solution containing 21.61 g of the product of the

precedi ng st agredadl Gb&HteiRth®predBaing BRIge il 160 ER¥SH indtRariBt MY h¥Ranaddsat ed

for 30 mnutes. The nethanol was el m nated under reduced pressure,

fol | oned by teNgpogatedoff Dnderreducedqpésste i 40°C GiRWeaRY digfidiewith 2sd&h¥ofi Ny
with a 2N solution of hydrochloric acid and extracting with ethyl acetate.

After dryi ng, sdiutichesontzining datsp aae oA ohg ndMhal Sodh €51utioP. ERiradliod Wt candsd

obtained. STAGE D [IRcis(2Z2)] 2,2-dinethyl-3-(2-fluoro-3-hydroxy-1

- propenyl) cyalteithdsupnepyl ether. The aqueous phase was acidified with 20 cm® of a 2N solution
of hydrochloric acid. Extraction was carried out with methylene chloride followed by

drying, filtering and concentrating. 5.25 g of product was obtained.

STAGE C: [IR-trans(Z)] 2,2-dimethyl-3-(2-fluoro-3-hydroxy-1-propenyl) cyclopropane
carboxylate of {1,1-dimethyl) ethyl

54 g of the product of the preceding stage was dissolved in 1 | of THF at 0°C. 32 ecm®of
TEA (triethyl amine) and then 22 cm? of ethyl chloroformate were added. The reaction
medium was agitated for 2 hours at 0°C, filtered, rinsed with THF and maintained
overnight at 0°C. After cooling down to 70°C, 19.8 g of sodium borohydride and 100
cm?® of methanol were added. The temperature rose to -35'C. The reaction medium was
agitated for 2 hours at -70°C. 100 cm®of a 2N solution of hydrochloric acid was slowly
poured in between -70°C and -40°C. The reaction medium was poured into 2N
hydrochloric acid. Sodium chlcride was added until saturation, and extraction was
carried out with ethy! acetate followed by drying, filtering and concentrating.
Chromatography on silica was carried out, eluting with a heptane-ethy! acetate mixture

(7-3) and in this way 27.58 g of sought product was obtained.



carboxylate of (1,1-dinmethyl) ethyl 11 cnB of triethylamne then 7.6 cn8 of
ethyl chloroformate were added at OC to a solution containing 18.75 g of

t he product of the preceding stage and 170 cnB of THF. The reaction nedi um
was agitated WBr”’Q“E@urs at 00C, filtered, the precipitate VIEPMRE with

20 cnBof THF. The filtrate obtained was introduced at -70'C into a solution °

containing 140 cnB of THF and 35 cnB of nethanol, and 6.8 g of sodium
bor ohydri de. The reaction nmedi um was agitaﬁaed for one hour at -70[err]C and

t he tenperat _all owe g riseto -30[err]C until the end of gas

evol ut 1 on. - TRIAGE AR (7 2 4-upthia- Goromprdiuble: Petmeons BrakPrasane ng
into a 2N sol uti on of rochl or.i cid. 600 cnB of ethyl 32 acetate was
added fol | ow&8 ﬁ@ﬁﬁ%ﬂr‘gwemybﬁ?@zdi um chl ori de. The reaction medi um was
decanted and extracted with ethyl acetate, followed by washing, drying,
filtering and concentrating at 40*C under reduced pressure. The residue was

Fol | oned by 8o ROnRerar e BLe iftehing e ok EReat e b o BBLBRFum aci o
_ carbonat e angomé}nfi}‘gsgd b o\a@at:r%{:h télipa%rgr{:nﬂg%?ﬁ 250 cm® of methylene chloride. 34 g of
tripheny! phosphine in solution in 100 cm?®of methylene chioride was added over one
hour. The reaction medium was concentrated at 40°C under reduced pressure, taken

up in 250 cm® of isopropyl ether and maintained under agitation overnight at 20°C. After

filtering, rinsing and concentrating 65.85 g of sought product was obtained.

STAGE E: [1R-trans (2)] 2,2-dimethyl-3-(2-fluoro-1-propenyl) cyclopropane carboxylate
of (1,1-dimethy!) ethyl '

3.8 g of sodium borohydride was added at 20°C to a solution containing 28 g of the
product prepared previously and 300 cm® of DMSQ. The reaction medium was agitated
for 1 hour 30 minutes, poured inte a mixture of hydrochloric acid, water and ice.
Extraction was carried out with isopropyl ether, followed by washing, drying, filtering
and concentrating. 19.38 g of a product was obtained which was chromatographed on
silica, eluting with a heptane-isopropyl ether mixture (95-5). 13.86 g of sought product

was obtained.



obtained was dried, filtered, concentrated, chromatographied on silica
eluting with a heptane - ethyl acetate mxture (7-3). In this way 12.38 g
of sought product was obtained. STAGE Ei [1 Rcis(2)]

2, 2-di net hyl - 3yé Jo/8sy10- 2- f | uor o- | - propenyl ) cycl opropane caichgsydabs Of
(1,1-dinmethyl) ethyl 12.38 g of the product obtained in the precedi ng stage
was di ssol ved at OC under nitrogen in 1 50 com of nethyl ene chloride. 23.55
g of carbon tetrabrom de and then a solutigg of 16 g of triphenyl phosphine
and 20 cnB of methyl ene chloride were added. The reaction nedi um was

agi tated for $TRGEIF-3iRWYens{Z)] 3, Qloﬁﬂethplts‘l&eﬁudrﬁ 1%&Mﬁ%9m6?ﬂogéh&'8arﬁaﬁwc

concentrated. After taking up in iIsopropyl cne o thyl acetate
and then 20 cgfgf nethylene chloride were added. The reaction nedi um was
triturated, filtered, concentrated and chronmat ographed on silica eluting
wi th a hexane ethyl acetate m xture (9-1). 15.55 g of product was obtai ned.
STAGE F: [1R-cis(Z)] 2,2-dinethyl-3-(2-fluoro-1-propenyl) cyclopropane
car boxyl at e of.2(gloflARIT SRl Bbdedtow Solution containing 13.86 g of the product of the

preceding stage and 140 cm® of toluene.

The reaction medium was taken to 120°C, maintained under agitation for 30 minutes

and the temperature returned to 20°C. Dilution was carried out with 250 cm® of

isopropy! ether followed by washing with water, drying, filtering and concentrating. 11 g

of sought product was obtained.

STAGE G: [IR-trans(Z)] 2,2-dimethyl-3-(2-fluoro-1-propenyl) cyclopropane carboxylic

acid chioride

3 drops of DMF and 10 cm?®of (COCI), were added at 0°C to a solution containing 10 ¢
of the product of the preceding stage in solution in 100 cm® of methylene chloride. The
reaction medium was agitated for 45 minutes at 0°C then for 2 hours 15 minutes at
20°C. Concentration was carried out at 40°C followed by taking up in toluene and
bringing to dryness. A product was obtained which was dissolved in 55 cm®of toluene.

In this way a 1M solution of acid chioride in toluene was obtained.
Operating method 1:

50 mg of DMAP and 454 mg of DCC are added at 0°C to a solution containing 379 mg

of acid and 588 mg of the alcohol to be esterified and 20 cm® of methylene chioride.



33 1.7 g of sodium borohydride was added at about 200C to a solution
containing 15.55 g of the product of the preceding stage and 150 cnB of
DMSO. The reac&%gQBﬂ$gture was agitated for 1 hour 30 m nutes, poured into
a mixture of water, Tte and hydrochloric acid. Extraction wKETERISBEY out
three tines with isopropyl ether followed by washing, drying, filtering and -
concentration. The product obtained was chromat ographed eluting with a
hept ane-i sopropyl ether nixture (95-5). 4.4% g of sought product was

obt ai ned. STA% G [IRcis(2)] 2,2-dinet b%l -3-(2-fluoro-1-pr openel/[l )

cycl opropane %%Stéﬁ*ﬁ@r%@iaélo ed tayisgrto 20t pn@ Agitation fnearded eutdor PReK)30ias:
added to a sol ution ﬁon%%b)%g‘% 5.78.9 of the product of the precedi ng stage
and 50 cn8 of MRteR{pdow iettogi dhting and washisg Witk &:0.8% salgtiercofihydrachionie end
of gas evolutian. The reaction iumwas -returned to 200C, diluted with

i sopropyl et h@?‘?' Recantipe i§ ‘Eq’i"%‘gg??‘%&'remg&dwﬂg'tﬁg?@?ﬂ' sancengatingandtaking up. 40

f ht duct j . ST, H [IR-cjs(Z 2. 2-di methyl -3-(2
71 tor o- 1- pr opEHglLene SE2a Y B4 6 sy sl s atsad Clowst husakibodrerastorone. and
4.5 cnB of -Aadded .at . 0J. t | uti t ai ni 4.4 g of
the product | omeh §T20:G 4 "eebinie £l 7cEG VheB B s evenbRde Bnipasct puiiors”
o At LS BLARRT S fts rBIE by Rabing Sith 805 A WSS, e, ©

filtering and concencentrating. A product is obtained which is chromatographed on

silica, eluting with a heptane-ethyl acetate mixture (80-20).

This operating method was particular to the alcohol

HOCH, @ CH,OH

The operating method for the other esters was the same as for preparation A.
Operating method 2:
The operation was carried out in the same way as Operating Method 1 used for

Preparation 1.

In this way the following products were prepared:

TLC eluent - heptane-sthyl acetate (80-20)



taking up in 35 cnB of toluene a solution was obtained which was used as it
was in the follow ng exanples. CGeneral operating nethod starting froma
solution of acid chloride in toluene: 34 5 cnB of acid chloride (3.6
mol es) is adaesloga24380" C to toluene in a solution containi ngpér 83 of
al cohol to be esterified and 8 cn9 of toluene. The reaction nediumis
cooled down to O[err]C, 0.35 cnBof pyridine is added and the whole is |eft
to return to 20[err]C. Filtration is carri out and the filtrate is
chromat ographed eluting with a heptane-ethyl acetate mxture. In this way
the sought prpdapLES: obt ai ned. By operating as above starting fromthe
correspondi ng al cohols, the follow ng products were obtai ned: TLC el uent:
hept ane- et hyl acetate EXAMPLE 1:

F
F
rf=0.25
F OH
F
EXAMPLE 9:
P =030
o]

EXAMPLE 10:




WD 99/ 32426 PCT/ EP98/ 08053
35 EXAMWPLE 4: F F 36 PREPARATION 2: [1 Rtrans(2)]

2,2-di methyl -3-(2-fluoro-1 -propenyl) cycl opropane carboxylic acid chloride
STAGE A [I R ™OM8242§] 2, 2-di net hyl - 3- (2- f | uor o- 3- met hoxy- 3PCT/EP98/08053

0xo0- 1- propenyl) cyclopropane carboxylate of (1,1-dinethyl) ethyl 15 g of [1
R- trans(2)] 2, 2-dinmethyl-3-(2-fluoro-3-nmethoxy- 3-oxol - propenyl)

cycl opropane carboxyllc acid was dissolved2in 150 cnB of methyl ene chloride
at 5C. 1 drop of DMF and 10 cnB of oxalyl chloride were added. The

t enper at ur e RXAMRUElkd to return to 20[err] G The reaction medi um was
agitated for 3 hours under a nitrogen stream

\\\\

EXAMPLE 12:
F
%A ‘\\C\ F f=0.40
F
F 9
EXAMPLE 13:

\‘\
= A/f;( o



Anot her drop of DMF and 2 cnB of oxalyl chloride were added. The reaction
medi um was concentrated at 45"C under reduced pressure, taken up in

nmet hyl ene chl ori de and brought to dryness. The resi due obtai ned was taken
up in 150 cnB &fo ¢! ene chloride and cool ed down to 0C. 2@ 3

t erbut anol was added. 12 cnB of triethylam ne was added. The tenperature
was allowed to rise to 20C and agitation was carried out under nitrogen
pressure. 7 cnB of pyridine was added, follged by agitation overnight at
20C. The reaction nediumwas poured into a normal solution of hydrochloric
acid to which éﬁ@Mg@E gdded. Extraction was carried out wth nethylene
chloride follo arying over magnesi um sul phate. After filtering and
concentrating 19.33 g of sogght product was obtai ned. STACGE B:
[IR-trans(2)] 2, 2- dlnethyj - (2-f 1 uor oqi3- hydr oxy- 3-oxo-1 -propenyl)

cycl opropane’ carboxyl of (1,1 -dinetfhyl) ethyl 25 cnB of a nornal

sol ution of soga was ¢¢Fb\a ;ahuh “xﬂma$£hgg 5f68.0§ of the 37
5t ecedi Hg s:;gf_yn 100y of methanol. The

product obtai ne
met hanol was

d
EXAMPLE 15;
N \c
F k\‘\
P/A o /IE( =052
EXAMPLE 186:

O
RO ”
m 1f=0.45
(o}



evaporated of f under reduced pressure at 40tC followed by dilution with
150cnB0f solution containing water and 10 cnBof a normal soda sol ution.
Extracti-on was carried out with isopropyl ether. The aqueous phase was
acidified wit WOB348 of a 2N sol ution of hydrochl oric aci dPCEEPI848853 on was
carried out wth nethylene chloride followed by drying, filtering and )
concentrating. 5.25 g of product was obtained. STAGE C. [IRtrans(2)]

2, 2-di met hyl - 3- (2-fl uor o- 3- hydr oxy- 1- prope##/| ) cycl opr opane carboxyl ate of
(1,1-dinethyl) ethyl 54 g of the product of the preceding stage was :
di ssol ved i n BXAMBEETHF at O[err]C. 32 cnB of TEA (triethyl amine) and then
22 cnBOf ethyl chloroformate were added. The reaction nmedi umwas agitated
for 2 hours at WC, filtereﬁ, rinsed wit h THF and nai nt ai ned overni ght at

OC. After cooling down to {j0'C, 19.8 ¢ of sodi um borohydride and 100 cnB of
k" t fnper at ure fosg~To -35 C. The reaction nedi um was

-3@8\10 of In sol uti Q,l;é)is hydr ochl oric acid

Ween -@0eC ang—=24Q The reaction medi um was pour ed

met hanol were added.
agitated for '_2 hour s
was slowy powed i

into 2N hydrocporic acid. Sodiumchl pride was added until saturation, and

extraction wa¥ carried out with ethyl pacetate foll owed by drying, filtering
and concentrating. Chromatography on silica was carried out, eluting with a
hept ane- et hyl acetate m xture (7-3) and in this way 27.58 g of sought

product was %Qﬁé’w

IO F

\“\\ I

O F

F N rf = 0.40

EXAMPLE 19:

PREPARATION 3: [1R-cis(E)] 2,2-dimethyl-3-(2-fluoro-1-propenyl) cyclopropane
carboxylic acid chloride
STAGE A: [1R cis(E)] 2,2-dimethyl-3-(2-fluoro-3-hydroxy-3-oxo--propenyl)

cyclopropane carboxylate of (1,1-dimethyl) ethyl



38 STACE D [1 Rtrans(2)] 2,2-dinmethyl-3-(3-brono-2-fluoro-1 -propenyl)
cycl opropane carboxylate of (1,1-dinethyl) ethyl 26.5 g of the product of
t he preceding stage was added at 2.5*C to a solution containing 50 g of
car bon tetrabr¥@dgfeeszind 250 cnnof nethyl ene chloride. 34 g ekriEpbdaResRY!
phosphine in solution in 100 cnBof nethyl ene chloride was added over one
hour. The reaction nmedium was concentrated at 40[err] C under reduced
pressure, taken up in 250 cnB of isopropyl 4sther and mai ntai ned under
agitation overnight at 20*C. After filtering, rinsing and concentrating

65. 85 g of soAgiiktuns ORBE:E7 Yo [1ebE NENE2-aRTATE35R-lubrd33 etk (3 ddo-1-
2, 2-di met hyl - 3- (2-fl uoro- 1- propenyl ) cycl opropane carboxyl ate of

(1, 1- di met hy| propeiyl) cyidproparie caetsbxylatedsh(O1ydiheMel) vy, 2dd e 8t a RGMaIt 0 2
solution containing 28 g of the product prepared previously and 300 cnB of

DVSO. The r easdlition ofestida and@0 2o dirhettiahsliwat niaintaindd uRtSrbdiatiod 1 abul Bt 0 a
m xture of hydrochloric acid, water and ice. Extraction was carried out
wi th i sopr opy20°€ Tee redatich oveetiliry wabasidifedq) extiastéd@ith frietHyfsrietthioride and with

‘ethyl acetate. In this way 54.32 g of sought product was obtained.

STAGE B: [1R-cis(E)] 2,2-dimethyi-3-(2-fluoro-3-hydroxy-1-propenyl) cyclopropans of

(1,1-dimethyl) ethyi

54.32 g of the product of Stage A were solubilized at 0°C in 500 cm® of tetrahydrofuran.
32 cm® of triethylamine and 22 cm® of ethyl chloroformate were added. The reaction
medium was agitated for 2 hours at 0°C followed by filtering, rinsing with THF, then
maintained at 20°C for 15 hours. A solution of 400 cm® of THF and 100 cm® of methanol
was prepared which was cooled down to -70°C. This solution was added to the reaction
mixture prepared previously and 19.8 g of sodium borohydride was also added over 30
minutes. The reaction mixture was agitated for 1 hour at -70°C. The temperature was
allowed to rise to -30°C, producing a gas evolution. When this evolution slowed down,
the temperature was returned to -70°C, followed by pouring into a 2N soiution of
hydrochioric acid. Ethyl acetate was added and the reaction medium was saturated with
sodium chloride. Extraction was carried out with ethyl acetate followed by washing,
drying, filtering and concentrating to dryness. After taking up in ethyl acetate, drying
and filtering, concentration was carried out and 52 g of product was obtained which
was chromatographed on silica eluting with a heptane-ethyl acetate mixture (7-3). In

this way 38.26 g of sought product was obtained.



and concentrating. 19.38 g of a product was obtained which was

chromat ographed on silica, eluting with a heptane-isopropyl ether mature
(95-5). 13.86 ‘go%{ sought product was obt ai ned. 39 STAGE F: 11
Rtrans(z)] 2,2°d13tyl - 3- (2-f1 uoro- 1- propenyl ) cycl opr opaRETERIIERS| i c
acid 1.2 g of APTS was added to a solution containing 13.86 g of the
product of the preceding stage and 140 cnB _0Of toluene. The reaction nedi um
was taken to 1200C, mai ntai ned under agitaﬁon for 30 m nutes and the

tenperature r | 20C. . Dilution was carried out wth 250 cnB of

i sopropy! et hgﬂeégﬁgJﬁﬁ'@%@%ﬂ'ﬂ?ﬂ’%ﬁﬁﬂm%ﬁﬂUBPCW‘R@PGFY'P e¥SIoRigPaned
concentrating, 11 of . sought product was obtained. STACE G [IR-trans(2)]
2, 2-di et hyl _ga_r%@g%tﬁgf @J'E'%m%&lh% y’ cycl opropane carboxylic acid chloride
3 drops of DVMF and 10 cnB of (COC )2 were added at OC to a solution
containing 10 g

38.26 g of the product obtained in the previous stage was solubilized in 400 cm®of
methylene chloride. 72.7 g of carbon tetrabromide and then a solution of 49.3 g of
triphenyl phosphine in 150 cm® of methylene chloride were added followed by
concentration at 40°C at reduced pressure. 143 g of an oil was obtained to which

360 cm®of isopropy! ether was added followed by bringing to dryness and taking up in
ethyl acetate. After decanting and bringing to dryness 61.65 g of product was obtained
which was chromatographed eluting with a heptane-ethy| acetate mixture (9-1). 49.58 g
of product was obtained.

STAGE D: [1R-cis(E)] 2,2-dimethyl-3-(2-fluoro-1-propenyl) cyclopropane carboxylate of
{1,1-dimethyi) ethyi

28 g of the product prepared in the preceding stage was dissolved in 300 cm®of DMSO
at 20°C. 3.8 g of sodium hydroboride was added, while maintaining the temperature
between 16°C and 20°C. The reaction mixture was maintained under agitation for 1
hour followed by pouring into a mixture of water, ice and hydrochloric acid, washing
with water, drying, filtering and concentrating. 18.94 g of product was obtained which
was chromatographed on silica eluting with a heptane-isopropyl ether mixture (85-5), in
this way the sought product was obtained (9.91 g). The impure product resulting from
the first chromatography was chromatographed again eluting with a heptane-isopropy!

mixture (95-5) and in this way 2.09 g of sought product was obtained. Thus a total of



of the product of the preceding stage in solution in 100 cnBof nethyl ene
chloride. The reaction nediumwas agitated for 45 mnutes at OOC then for 2
hours 15 m nutes at 20C. Concentration was carried out at 40[err]C follomed

by taking up iwobgidggne and bringing to dryness. A product V\p‘.'sli
whi ch was dissolved in 55 cnB O toluene. In this way a 1 M'so utlon of

acid chloride in toluene was obtai ned. Operating nmethod 1. 50 ng of DVAP
and 454 ng of DCC are added at O[err]Cto soI ution containing 379 ng of
acid and 588 rrg of the al cohol to be estenZl ed and 20 cnB O net hyl ene

chl oride. 'ghﬁo,_{?ﬁg“gpgd@w% bﬁ?ﬁ‘lghowd torise to 20C and agitation is

carried out for 0 mnutes owed by filtering, diluting and

washi ng with @r&eélrs Iggmz%m 80b G dofo- -Fh d&pengsega{qs ?anr{etsc(ﬁ?gﬁ){xggd out

foll owed by drying, I'ng, conc ntratl ng a at
200C. 0.5 g ogjg osyl aI cohol is added followed by taking the reaction
mediumto 120*C and returning it to 20C when the gas evolution is finished.
Dilution is carried out with ethyl acetate foll owed by washing with sodi um
acid carbonate, drying,

12 g of the product prepared in the preceding stage was dissolved at 20°C in 120 cm®
of toluene. 1.3 g of PTSA was added. The reaction medium was taken to 120°C until
the end of gas evolution followed by diluting with 250 cm?® of isopropyl ether, washing
with water, drying, filtering and concentrating at reduced pressure. 8.82 g of sought

product was obtained.

STAGE F: [1R-cis(E)] 2,2-dimethyl-3-(2-fluoro-1-propenyl) cyclopropane carboxylic

acid chloride

8.88 g of the product obtained in the preceding stage was dissolved at 0°C in 100 cm®
of methylene chloride. 2 drops of DMF then 9 ecm® of (COC!), were added over

1 minute. The reaction medium was agitated for 30 minutes at 0°C, the temperature
was allowed to rise to 20°C and agitation was carried out ovemight. Concentration was
carried out followed by taking up in toluene and returning the temperature to 40°C.
After diluting with 52 cm?® of toluene a 1M/ solution of acid chloride was obtained which
was used as it was for preparation of the corresponding esters.

By using the product of the preparation above the following products were prepared:

TLC eluent - heptane-ethyl acetate (80-20)



filtering and concencentrating. A product is obtained which is

chromat ographed on silica, eluting with a heptane-ethyl acetate m xture
(80-20). This operating nmethod was particular to the al cohol The operating
met hod for th¥WRE6esters was the sane as for preparati onPQY/ERSpEA0SK i nQ
met hod 2: The operation was carried out in the same way as Operating Method -

| used for Preparation 1. In this way the follow ng products were prepared:
TLC el uent - heptane-ethyl acetate (80-20¥48

EXAMPLE 20:
‘,\‘\\ / .
>— C\ ff=025
(o}
EXAMPLE 21:
\‘\\ /
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EXAMPLE 22:

>=' : rf = 0.50
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EXAMPLE 23:
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carboxylic acid chloride STAGE A: [1 Rcis(E)]

2, 2-di met hyl - 3- (2-f | uor o- 3- hydr oxy- 3- Oxo- | - propenyl ) cycl opropane
carboxylate of (1, 1 -dinmethyl) ethyl 45 A m xture of 56.87 g of (1
R-cis(E)] 2, 2-V4P PER2#39| - 3- (2-f | uor o- 3- net hoxy- 3- 0x0- 1- pr opengtIyEPS/08053

cycl opropane carboxylate of (1,1-dinmethyl) ethyl, 260 cnB8 of a normnal

sol ution of soda and 600 cnB of nethanol was mai ntai ned under agitation for
1 hour at 20"C. The reaction mediumwas acf¥ifed, extracted with methyl ene
chl oride and w_th etti]:_yl acetate. In this way 54.32 g of sought product was
obt ai ned. STAGEX8 2cis(E)] 2, 2-dimethyl-3-(2-fluoro-3-hydroxy-1

- propenyl) cycl opropane of (1,1 d| nmet hyl ) ethyl 54.32 g of the product of
Stage A were solubilized at Jerr]Cin 500 com of tetrahydrof uran.

N ﬁ F
>—- s, o C F
0 f=0.30
F
F (o]
AN
EXAMPLE 25;
\\\ I F
S—. . F
‘4 \\\
O
f=0.50
F
F
EXAMPLE 26:
3 o F
F S
>=--,,,' SN F
o f = 0.50
F F



32 cnB of triethylamne and 22 cnB of ethyl chloroformte were added. The
reaction mediumwas agitated for 2 hours at Oferr]C followed by filtering,
rinsing wwth THF, then maintained at 200C for 15 hours. A solution of 400
cnB of THF an¥O882€H8 of nethanol was prepared whi ch was cBETERPS@sAsH t o
-70'C. This solution was added to the reaction m xture prepared previously
and 19.8 g of sodi um borohydride was al so added over 30 m nutes. The
reaction nmixture was agitated for 1 hour &9 -700C. The tenperature was
allowed to rise to -30C, producing a gas evolution. Wen this evolution
sl owed down, BXAMRIEGBEr at ure was returned to -70C, followed by pouring into
a 2N solution of hydrochloric acid. Ethyl acetate was added and the
reaction nmedi umwas saturated with sodiumchloride. Extraction was carried
out with ethyl acetate foll owed by washing, drying, filtering and
concentrating to drygess ter taking@up in ethyl acetate, drying and
filtering, cgncentratNgh s carried t and 52 g of p_pﬁ t was obtai ned
whi ch was chrommtogr aghed an silica elytingw th a heﬂ{é ~ethyl acetate

mxture (7-3) 7 1n tf y 38206 g srght duct was obt ai ned. 46
on
(o]
EXAMPLE 28:
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o o) o rf=0.35
X
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STAGE C. [1 Rcis(E)] 2,2-dinethyl-3-(3-brono-2-fluoro-1 -propenyl)

cycl opropane carboxyl ate of (1,1-dinmethyl) ethyl 38.26 g of the product
obtained, in the previous stage was solubilized in 400 cnB of nethyl ene
chloride. 72. Vg %#24%ar bon tetrabronide and then a sol uti on rafiE#Se/ddesy of
tri phenyl phosphine in 150 cnB of nethyl ene chloride were added fol |l owed by
concentration at 40' C at reduced pressure. 143 g of an oil was obtained to
whi ch 360 cnB of isopropyl ether was addedSfol |l owed by bringing to dryness
and taki ng up in ethyl acetate. After decanting and bringing to dryness

61. 65 g of pr -obt ai ned whi ch was chromat ographed eluting with a
hept ane-ethyl acetate mxture (9-1). 49.58 g of product was obtained. STAGE
D [1 Rcis(E)] 2, 2-¢] neihyl-3-(2-fluorpp-1 -propenyl) cyclopropane
carboxyl ate of_(1,1-disgthyll) ethyl 28 |g of the product prepared in the
precedi ng stage [ Iye in 300 cpg of DVBO dt=a8C. 3.8 g of sodium

hydr obori de wa added, “l e @ he tenpgf@jgalip bet ween 16C and
20@C. The reaction m xture was nai nt under agitation for | hour

foll owed by pouring into a m xture of e er, ice and hydrochloric acid,
washing with water, drying, filtering and concentrating. 18.94 g of product
was obt ai ned whi ch was chronmat ographed on silica eluting with a

hept ane-i sopropyl ether m xture (95-5), in

EXAMPLE 31:
F S N
' 2 i =0.25
> YA W N TLC (90-10)
F
EXAMPLE 32;
\\\\ q
F N l rf=0.90
: — ', AW C\o TLC (20-10)
a
EXAMPLE 33
N ﬁ F
F
:>%=:w~ NG F f=0.30
© TLC (90-10)
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this way the sought product was obtained (9.91 g). The inpure product
resulting fromthe first chromatography was chronmat ographed again el uting
with a heptane-isopropyl mxture (95-5) and in this way 2.09 g of sought
product was omtasaseets Thus a total of 47 12 g of sought PBCOEPISOS0AAS
obtai ned. STAGE E: [IR-cis(E)) 2,2-dinmethyl-3-(2-fluoro-1-propenyl)

cycl opropane carboxylic acid 12 g of the product prepared in the preceding
stage was dissolved at 20[err]Cin 120 cnB52f toluene. 1.3 g of PTSA was
added. The reaction mediumwas taken to 1200C until the end of gas

evol uti on f ol PRERARAYIGN # uitt Rrtgans(E i 2 25dimettyi-84(2-flaomr psdpesyiheycloprepsmeng
with water, drying, filtering and concentrating at reduced pressure. 8.82 g
of sought pr oshkaxylimacidichierided. STAGE F: [1R-cis(E)J
2,2-dimethyl -3-(2-fluoro-i-propenyl) cycl opropane carboxylic acid chloride
8.88 g of the product obtained in the precedi ng stage was_ di ssol ved at WC
in 100 cnB

STAGE A: [1R-trans(E)] 2,2-dimethyi-3-(2-fluoro-3-hydroxy-1-propenyl) cyclopropane

carboxylate of (1,1-dimethyl) ethyl

37.51 g of [1R-trans(E)] 2,2-dimethyl-3(2-flucro-3-hydroxy-3-oxo-1-propenyl)
cyclopropane carboxylate of (1,1-dimethyl) ethyl was dissolved at 0°C in 300 cm®of
THF. 22 cm®of triethylamine, then 15 cm® of ethyl chloroformate were added. The
reaction medium was agitated for 1 hour 30 minutes at 0°C, filtered, rinsed with THF
and separated. The solution obtained was added to a solution which was prepared as
follows: a mixture of 250 cm® of THF and 70 cm® of methanol was cooled down to -70°C
and 12 g of sodium borohydride was added. Agitation was carried out for 1 hour at
-70°C. The temperature was allowed to rise to -35°C, then returned to -50°C and the
reaction medium was poured into a 2N solution of HC\. Agitation was carried out for 10
minutes followed by saturation with sodium chloride, extraction with ethyl acetate,
washing with sodium acid carbonate, drying, filtering and concentrating. The product
obtained was chromatographed eluting with a heptane-ethyl acetate mixture (7-3). In

this way 26.37 g of sought product was obtained.



of methylene chloride. 2 drops of DM then 9 cnB of (COC )2were added over
1 mnute. The reaction nmediumwas agitated for 30 mnutes at 0C, the
tenperature was allowed to rise to 20*C and agitation was carried out

over ni ght. ComueieeEefasi on was carried out foll owed by taki ngPOPEPI8/08aS8 uene
and returning the tenperature to 400C. After diluting with 52 cnB of
toluene a 1 Mt solution of acid chloride was obtained which was used as it
was for preparation of the corresponding e83ers. By using the product of

t he preparation above the foll ow ng products were prepared: TLC eluent -
hept aneet hyl SAGEE: [{RUaa9iE)] 2,2-dimethyl-3-(3-bromo-2-fluoro-1-propenyl) cyclopropane

carboxylate of {1, 1-dimethy!) ethy!

26.37 g of the product obtained in the preceding stage was dissolved at 0°C under a
nitrogen atmosphere in 300 cm® of methylene chloride. 40 g of carbon tetrabromide
then 27 g of tripheny! phosphine dissolved in 40 cm® of methylene chioride were added.
The reaction medium was concentrated and isopropyl ether is added. The temperature
was taken to 20°C and filtration was carried out. The filtrate was concentrated and
chromatographed on silica eluting with a heptane-ethy! acetate mixture (8-1). In this
way 35,12 g of sought product was obtained.

STAGE C: [1R-trans(E)] 2,2-dimethy1-3-(2-fluoro-1-propenyl) cyclopropane carboxylate
of (1,1-dimethyl) ethy!

33 g of the product of Stage B was dissolved at 18°C in 330 cm®of DMSO. 3 g of
sodium borohydride was added. The reaction medium was agitated for 1 hour 15
minutes then poured into a mixture of water and ice. Extraction was carried out with
isopropy! ether followed by washing, drying, filtering and concentrating. The product
obtained was chromatographed eluting with a heptane-isopropyl éher mixture (95-5).
11.21 g of sought product was obtained.

STAGE D: {1R-trans(E)) 2,2-dimethyl-3-(2-flucro-l-propenyl) cyclopropane carboxylate
of (1,1-dimethyl) ethyl

1 g of PTSA was added at 20°C to a solution containing 11.21 g of the product of the

preceding stage and 100 cm® of toluene. The reaction medium was taken to 120°C for



52 PREPARATION 4 :[1 R-trans(E)] 2,2-dinethyl-3-(2-fluoro-1-propenyl)

cycl opropane carboxylic acid chloride STAGE A: [1 R-trans(E)]

2, 2-di met hyl - 3- (2-fl uor o- 3- hydroxy-1 -propenyl) cycl opropane_ car boxg/sl ate of
(1 ,1-di methyMO®PER46 37.51 g of [1 Rtrans(E)] PCT/EP98/080

2, 2-di met hyl - 3(2-fl uoro-3- hydroxy-3-oxo-1 -propenyl) cyclopropane

carboxyl ate of (1,1-dinethyl) ethyl was dissolved at O[err]C in 300 cm of
THIF. 22 cnB of triethylam ne, then 15 cr’rﬁs“of et hyl chl orof ormate Were
added. The reaction nediumwas agitated f hour 30 mi nutes at

filtered, ri n‘b%@'ﬂmqshfeﬁﬂpeéﬁmz%@pdmﬁﬁéwﬂhﬂ?@mﬁﬂ %Fh?r@)waé’l!ﬁda\"'ﬂb‘ﬂa%gﬂﬁﬂded to
a solution which was prepared as_follows; a m xture of 250 cns of THF and
70 cnB of rret fHarrd angeonespirated. dhamo ohsauabberoguet wes qptaineds o 4i um bor ohydr i de
was added. itation was carried ou at -7TWC. The te rature
was il oved (1AGEE (iETangEl %@weﬁ@ﬂ%ﬂﬁb&% -PERpeNY)FiqpEopans Carborylic

acid chioride

1 drop of DMF and 9 cm® of (COCI), were added to a solution containing 8.52 g of the
product of the preceding stage and 100 cm® of methylene chioride. The reaction
medium was agitated for 1 hour at 0°C then for 16 hours at 20°C. The solvent was
evaporated off followed by taking up in toluene and bringing to dryness. After taking up
in 60 cm® of toluene 60cm? of a toluenic solution of acid chioride was obtained at

0.8 mole per litre which was used as it was for the preparation of corresponding esters.
The following esters were prepared:

TLC eluent -~ heptane-ethyl acetate (80-20)

EXAMPLE 34:

/ \ - ff = 0.25
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reaction nmediumwas poured into a 2N solution of HCI. Agitation was carried
out for 10 mnutes followed by saturation with sodiumchloride, extraction
with ethyl acetate, washing with sodium acid carbonate, drying, filtering
and concentr atY®¥298e product obtai ned was chromat ogr aphed BEImRING80sE t h a
hept ane- et hyl acetate m xture (7-3). In this way 26.37 g of sought product
was obt ai ned. 53 STACE B: [IR-trans (E)]

2, 2-di met hyl - 3- (3- brono- 2-fl uoro- 1- propenyB% cycl opropane carboxyl at e of

(1, 1-di net hytg et% 26. 37 g of the product obtained in the precedi ng stage
was di ssol ve M #Atder a nitrogen atnosphere in 300 cnB of nethyl ene
chloride. 40 g of carbon tetrabrom de then 27 g of triphenyl phosphine

di ssolved in 40 cnB of nethytene chloride were added. The reaction nedi um
was concentrated and isopropyl ether is added. The tenperature was taken to
20C and filtration was carrQed out. The filtrate was concentrated and

chr omat ogr aphed on i g8 e“uti ng wthja heptane-ethyl acetate mture
(9-1). In this way 35. R g @._sought ploduct was obt ai ned.
RO N ff = 0.35
TLC (90-10)
F
EXAMPLE 36:
F
If=0.48
EXAMPLE 37:
F
=035

TLC (90-10)




STAGE C [1 R-trans(E)] 2,2-dinethyl-3-(2-fluoro-1-propenyl) cycl opropane
carboxylate of (1,1 -dinethyl) ethyl 33 g of the product of Stage B was

di ssolved at 1 8C in 330 cnB of DMS0. 3 g of sodi um borohydride was added.
The reacti on WUEM26as agitated for 1 hour 15 minutes thenPOERB8E%hto a
m xture of water and ice. Extraction was carried out with isopropyl ether
foll owed by washing, drying, filtering and concentrating. The product
obt ai ned was chronat ographed el uting wth& heptane-isopropyl ether mxture
(95-5). 1 1.21 g of sought product was obtained. STAGE D. [1 R-trans(E)]
2, 2-di net hy| -BB<ANMPEE 88r o- | - propenyl ) cycl opropane carboxyl ate of
(1,1-dinethyl) ethyl 1 g of PTSA was added at 20[err]C to a solution
containing 11.21 g of the product of the preceding stage and 100 cn8 of

t ol uene, The reaction nediumwas taken to 120C for 54 15 m nutes,
returned to 20"C, diluted with isopropyl ether, washed with water, dried,

filtered and concent tgﬁ. .52 g of gought product was obtai ned.
Pl“‘“‘\c\ F
F F
F O~

EXAMPLE 39:
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STAGE E: (1 Rtrans(E)] 2,2-dinethyl-3-(2-fluoro-1-propenyl) cycl opropane
carboxylic acid chloride |I drop of DM and 9 cmof (COCl)2were added to a
sol ution cont awa%%dg 52 g of the product of the preceding stage and 100
cnB of nethyl ene P36 | de. The reaction nmediumwas agitated POI/ER9SI8ass at
O[err]C then for 16 hours at 20[err]C. The sol vent was evaporated off
followed by taking up in toluene and bringing to dryness. After taking up
in 60 cnB of toluene 60cnB of a toluenic s&ution of acid chloride was
obt ai ned at OE&A@J%E.? r litre which was used as it was for the preparation
of corresponding g‘t . The followi ng esters were prepared: TLC eluent -
hept ane- ot hyl acetate (80-20) EXAMPLE 34: O

F
F
= 0.50
TLC (S0-10)
F F
F
EXAMPLE 42:
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Bi ol ogical activity: 1 - Activity on Musca donestica a) A fixed quantity of
aerosol was sprayed in the centre of a roomwhere the insects had
previously been rel eased. b) The nunber of flies knocked down was
determ ned atWoO®§8242¢ intervals. The KT.[err], the tinme reqgbCT/ERI8OEAS3
knocki ng down 50% of the insects originally present in the room was
calculated. c) Al of the flies, knocked down or alive, were collected and
observed in a receptacle provided with fod& and water. The nortality was
measured 24 hours after the treatnent and expressed as a percentage of the
i nitial populBigldgical ativityActi on on Cul ex pipiens The protocol used was the
sane as the protocol of the activity test for Misca

1 - Activity on Musca domestica

a) A fixed quantity of aerosol was sprayed in the centre of a room where the insects

had previously been released. -

b) The number of flies knocked down was determined at regular intervais. The KT, the

time required for knocking down 50% of the insects originally present in the room, was

calculated.

c) All of the flies, knocked down or alive, were collected and observed in a receptacle

provided with food and water. The mortality was measured 24 hours after the treatment

and expressed as a percentage of the initia! population.

2 - Action on Culex pipiens

The protocot used was the same as the protocol of the activity test for Musca
domestica.

In the activity tests 1 and 2, the products showed a good action: a knock-down effect

and a lethal sifect.

3 - Activity on cockroaches
The action of the products was studied.on Blatelia germanica and Periplaneta
americana using the standard so-called blowing tunnel test.

- The products showed a good activity: knock-down activity and lethal effect.



donestics. In the activity tests | and 2, the products showed a good
action: a knock-down effect and a lethal effect. 3 - Activity on
cockroaches The action of the products was studied.on Blatella gernmani ca
and Peri pl anet™ ##f3cana using the standard so-called bl oWPAHERSAHE? t est .
The products showed a good activity knock-down activity and |l ethal effect.
Exanpl e of pesticide conpositions Aerosols were prepared which had the
following formul ations. The quantities i ndi%at ed were guantities by weight.

EXAMPLE A: sal vent base Product of Exanple 14 0. 030
Veget abl e oi |IExample of pesticide compositions 1 000 Deodori zed petrol eum
33. 970 But ane CAP 40 65. 000

Acrosols were prepared which had the following formulations. The quantities indicated

were quantities by weight.

EXAMPLE A: solvent base

Product of Example 14 0.030
Vegetable oil 1.000
Deodorized petroleum 33.870
Butane CAP 40 65,000
100.000

EXAMPLE B: solvent base

Product of Example 43 0.025
Solvent BVA XK,® 1.000
Deodorized petroleum 33.975
Butane CAP 40 65,000
100.000

EXAMPLE C: aqueous base

Product of Example 27 0.030
Xylene 4,000
Span 80°® 0.500

Shell sol T® 5.470



100. 000 EXAMPLE B: sol vent base Product of Exanple 43

0. 025 Sol vent BVA XK 1. 000 Deodori zed petrol eum
33. 975 Butane CAP 40 65. 00 100. 000 EXAMPLE C:
aqueous base PFOJ¥E?6f Exanple 27 0. 030 XyTEHEp9s/080s3
4. 000 Span 80 0.500 Shell sol r
5.470 60 Del oni sed wat er 52. 000 But ane
38 000 : 60

Deionised water 52.000

Butane 38.000

100.000
Comparative Example

The knockdown-effect at 30 seconds and 2 minutes of the compounds of Examples 14,

27, 43 and Imiprothrin, a commercially used pyrethroid, against Blattela was assessed.
The tests were carried out in a windtunnel. The active ingredient was diluted to
0.003 % wiv in an 80 % OPD / 20 acetone mixture. Controls (i.e., sprayed with the

carrier liquid alone) were inserted at the beginning of the test, and twice at the end.

Rate: 0.003 %

Compound 30 sec.: 2 min:
Ex. 14 30 % 70%
Ex. 27 70% 90 %
Imiprothrin 0% 10%

Surprisingly, the compounds according to the invention are significantly more effective

against Blattela than Imiprothrin.



100. 000 Conparative Exanpkﬁmmf ect at 30 seconds and 2

m nutes of the conpounds ofy, mﬁlum 43 and Improthrin, a
comercially used pyrethroi\mnmmm | a was assessed. The tests were
carried out in a w ndtunnel.*The &ctfve®irgredient was diluted to 0.003 %

w Vv in an 80 ¥OOP324220 acetone m xture. Controls (i.e., sprXFEEPHIBIFt he
carrier liquid alone) were inserted at the6t‘)egi nning of the test, and tw ce

at the end. Rate: 0.003 % Conpound 30 sec.: 2 mn: Ex. 14
30 % LAmex. 27 . 70% 90% I m prothrin

0 % 10 % Surprisingly, the conmpounds according to the invention
are significantly nore effective against Blattela than im prothrin. 61

1. Compounds of formula (1):

H,C CH,

c==CH CO,R

in all their possible stereoisomer forms as well as their mixtures in which R represents

the remainder of an alcohol used in the pyrethroid series.

2. The compounds of formula (1) as defined in claim 1, wherein R represents:

an alkyl radical containing 1 and 18 atoms of carbon;

a benzyl radical optionally substituted by one or more radicals seiected from the group
consisting of alkyl radicals containing 1 to 4 carbon atoms, alkenyl radicals containing 2
to 6 carbon atoms, alkenyloxy radicals containing 2 to 6 carbon atoms, alkadienyl
radicals containing 4 to 8 carbon atoms, the methylene dioxy radical and halogen
atoms;

either a group:

S~

CH
ﬂ— CH,R,

R~ o

in which the substituent R, represents a hydrogen atom or a methyl radical and the

substituent R, represents a monocyclic aryl or a -CH,-C=CH group;



CLAI MS: 1. Compounds of formula (T): in all their possible stereol soner
forms as well as their m xt epresents the renmai nder of an
al cohol used in the pyrethrmmmmm”ﬂmlMe corrpounds of formula (1) as
defined in cl wiom/a42evherein R repriesénts: an al kyl radi cal rcamessasesag 1 and
18 atons of carbon; a benzyl radical optionally substituted by one or nore
radi cal s sel ected from the group consisting of al kyl radicals containing |
to 4 carbon atons, al kenyl radicals contabing 2 to 6 carbon atons,
al kenyl oxy radicals containing 2 to 6 carbon atons, al kadi enyl radicals
cont ai ni ng 4otagdupar bon atons, the nethyl ene di oxy radical and hal ogen
atons; either a group: 62 or a group: in which a represents a hydrogen
atomor a nethyl radi @l _and sr epresents the

ha¥

o -
in which a represents a hydrogen atom or a methyl radical and R, represents the
-CH,-CH=CH,, -CH,-C=CH,-CH,-CH=CH-CH,,

-CH,-CH=CH-CH=CH, or -CH,-CH=CH-CH,-CH, radical;

a\\\ Ry
Z g R'
c/ ‘
N

in which a represents a hydrogen atom or a methyl radical, R, retains the same

or a group:

meaning as previously, R', and R';identical or different, represent a hydrogen atom, a
halogen atom, an alkyl radical containing 1 to 6 carbon atoms, an aryl radical
containing 6 to 10 carbon atoms, an alkyloxycarbonyi group containing 2 to 5 carbon
atoms, or a cyano group;

or a group:

:o—-T—-I

E
®an

in which B represents an oxygen or sulphur atom , -C(0)- or -CH,-,



[err] or a group: in whi ch \ﬂ‘ ydrogen atom or a nethyl

radical, R3 retains the sa tﬁ% m viously, [err]identical or
dlfferent represent a hydm om & halogen atom an al kyl radical
containing 1 t9¥°&L%pon atons, an aryl radical containing FGEPRHE bon
atons, an al kyl oxycarbonyl group containing 2 to 5 carbon atons, or a cyano

group; or a group: Hin which B represents_an oxygen or sul phur atom,

-C(O- or -CHerr] 63 R4 represents a h%rogen atom a -CNN radical, a
met hyl radical, a H2 radi ca NH2 T d| ca radical, Rl
represents aadeFBrﬁéﬂ“ ﬁtad?ﬁ%fﬂge‘a’ %'f"lﬁ/ C% %WB‘WP‘?&&M&E_{N% raficales -

equal to 0,1 o&ng: - QlcaPorld YUEH radical, Rsrepresents a halogen atom or a methyl radical

and n represents a number equal to 0,1 or 2;

or & group:
H o =
| v |
l X
l AN
CN
or a group:
RS
R,
N—CH,—
Rs
Ry O

in which the substituents Rg, R;, Rzand Ryrepresent a hydrogen atom, a chlorine atom,
or a methyl radical and in which S/l symbolizes an aromatic cycle or an analogous
dihydro or tetrahydro cycle;

or a group:

o

N— CH,—C==CH

o]

e
T o

v segenng



I n which the substituents [er ydrogen atom a chlorine atom
or a nethyl radical and in [l!]mmﬁ MD‘G% an aromatic cycle or an
anal ogous di hydro or tetrahy group: i n which
R[ err] r epr esewbgsae4ps/dr ogen at om or a CH radical, R err] regaresrosmsa - CH2-
radi cal or an oxygen atom R11l represents a thiazyl radical or a thiadiazyl
whose bond with: -CHis |ocated at any one of the avail abl e positions,
Rlerr] being linked to Rlerr] by the carbe# atom between the sul phur atom
and a nitrogen atony or a group: 65

or a group:

R10

oH— Ry —Ry—

in which R,,represents a hydrogen atom or a CH radical, R,,represents a -CH,- radical
or an oxygen atom,
R, represents a thiazyl radical or a thiadiazyl whose bond with:

Rio

is located at any one of the available positions, R;, being linked to R,, by the carbon

atom between the sulphur atom and a nitrogen atom;

or a group:
o
o]
or a group:
a
R13 b
—CH c



in which RL3 represents a hydrogen atomor a CaCH or CN radical, a, b, c,
d, e represent a hydrogen mmnﬁlmﬂﬁmgtom an al kyl, 0-al kyl or S-1kyl
radi cal containing up to 8 turated or insaturated,
optional |y sulfé@?¥32d by one or ‘nofe hal'ogen atonms, a CN, PEFEPISEE0sEH
radical, or Rrepresents a radical: in which e and f represent a methyl,
CH2F, CHF20r CF3 radical; or Rrepresents an aryl group containing 6 to 14
carbon atons, optionally substituted by or® or nore OH, O-al kyl or alkyl
groups containing | to 8 carbon atoms or by a CF3, OCF3or SCF3 group; or R
represents a ipyhich Ryreprésgnting hydrogernaliosnyia G’i@d@rﬂN r@dwahuaabm.yil. er adi cal .
3. The conpounds of fornula (I) defined in claiml or 2, in which R
represents a fepgseal a hydroggieatemna hialogpn atasmtan alkvh \Qialyker Selkyiaadigah atom a
hydroxyl, NO2, CN or NH2, CH20H or CH 20CH3 radical, an alkyl, O alkyl or
S- al kyl r adi cntaiting 4P A9 ﬁgatb@ntasoras @&M@ﬁﬁdé’!‘ mﬁaturasw.uqmgna!gv %@Qﬁvﬁeﬂm}'&meby

one or nore hal ogen atons, and/or tiona a/
or more halogen atoms, a CN, N 2 NH, or OH radical,

or R represents a radical:

c=CH —_
C=—=CH
C
N ~
/4 ' ) ’
e S (o] f

in which e and f represent a methyl, CH,F, CHF, or CF, radical;

or R represents an aryl group containing 6 to 14 carbon atoms, optionally substituted
by one or more OH, O-alkyl or alkyl groups containing 1 to 8 carbon atoms or by a CF,,
OCF,0r SCF, group; or R represents a pyridinyl, furanyl, thiophenyl oxazoly! or

thiazoly! radical.

3. The compounds of formula (1) defined in ¢laim 1 or 2, in which R represents a

radical:

HsC

HyC “Z




interrupted by one or nore heteroatens—24. The conpounds of formula (1)
defined in one or nore of clai “T’n ch R represents the radical:
67 5. The conpounds of formnul é‘ﬁ‘ ‘i ‘E\r“)“‘m one or nore of clainms | to 4,
t he nanes of whoeds2hzsl | ow . PCT/EP98/08053

2, 2-di met hyl - 3- (2-f1 uoro- I-propenyl) cycl opropane carboxyl ate of (2, 5-

di 0X0- 3- ('2-propynyl )-1-imdazoridinyl] nethyl - [IRcis(E))

2,2-di methyl -3-(2-fluoro-I|-propenyl) cycl ogg opane carboxyl ate of

[ 2, 5-di oxo- 3-(2-propynyl)-1 -imdazolidinyl] nmethyl - [IRtrans(E)]
2,2-dimethyl -3-(2-fluoro-)-propenyl) cyq opropane carboxyl ate of -[2, 5-

d| 0x0- 3-(2-prop |)-1-imdazolidinyl] nmsghyl/ 6. A preparation process for
t he conpounds of la (1) defined\in T 1, characterized in that an
acid of formula ( ~- &f this acid in all

possi bl e st er SoLst '

wherein Y represents a hydrogen or halogen atom, a hydroxyl, NO,, CN or NH,, CH,OH
or CH,OCH,; radical, an alkyl, O-alkyl or S-alkyl radical containing up to 8 carbon
atoms, optionally substituted by one or more halogen atoms, and/or optionally

interrupted by one or more heteroatoms.

4. The compounds of formula (1) defined in one or more of claims 1 to 3, in which R

represents the radical:

\/NT ~ X



m xtures is subjected to the action of an alcohol of the formula (I11):
wherein Ris the rem nder mll“gummn”mwﬂ din the pyrethroid series, or a
functional derivative of t | in this way, the sought conpound
of fornula (I WQ®3dsai ned. *7. ¢ Cdmpdunds of formula (I1) dePCHERpSIsNSE| ai m
5. 68 8. Pesticide conpositions conprising at | east one conpound defined
in any one of clains 1 to 5 as an active ingredient. 9. The pesticide
conposition as clainmed in claim8, wherei 8the active ingredient is a
conpound as defined in claim5. 10. A insecticidal, acaricidal or

nemat i ci dal Boifpespmpoundssoffomuia (i) tefineddin ong or wormef claimg 1404 theanames ofind
additives which are customary for these applications. 11. A crop

prot ecti on aybithfollawipri sing at | east one conpound of the formula (1) and
at | east one further_active conpound selected fromthe group of the

f ungi ci des, 'rHBé@nis@)h%a;dirae*awir%%tﬂ@?roﬂmmwl)&é@?prﬁe?mﬁ esraeylate phRiS-gr ot h

regulators, sterilants and | L :
dioxo-3-(2-propyny!)-1-imidazolidinyl] methy!

- [IR-cis(E)] 2,2-dimethyl-3-(2-fluoro-I-propenyl) cyclopropane carboxylate of [2,5-dioxo-
3-(2-propynyl)-1-imidazolidinyl] methyi

- [IR-trans(E)) 2,2-dimethyl-3-(2-flucro-i-propenyl) cyciopropane carboxylate of [2,5-
dioxo-3-(2-propyny!)-1-imidazolidinyl] methyl.

6. A preparation process for the compounds of formula ()) defined in claim 1,

characterized in that an acid of formula (il):

F H,C, CH,
AN
c=—=CH —2g—002H ) D)
ne”
3

or a functional derivative of this acid in all possible stereoisomer forms as well as their
mixtures is subjected to the action of an alcohol of the formula (ll):

ROH ()
wherein R is the reminder of an alcohol used in the pyrethroid series,
or a functional derivative of this alcohol, and in this way, the sought compound of

formula (i) is obtained.

7. Compounds of formula (ll) defined in claim 5.

. s,



attractants together with the—auxrtiaries and additives which are customary

for these applications. ' protecting wood or as a
preservative in sealing conpoﬂ!ﬂﬂr[ﬂ F“NHEIIHH“" n cooling lubricants for
met al wor Ki Nng Qo bdmaglsi | | 1 Ng an u ng Ols whi ch conpri Sf‘ér/?ﬂsﬁﬁofsfm ive
anount of at |east one of the formula | as clained in any of clains to 5

together with auxiliaries and additives which are customary for this
application. 13. Use of a conpound of fo§gml a (1) as clainmed in any of
claims | to 5 in animal health for controlling endo- and ectoparasites.

69 14. A progepsstichie wn%&ﬂnbﬂﬂcﬁmﬁﬂg)&’ 1k %"Qﬁg&h@ﬁ &fhgdﬁ'l%ﬁ ee"ofml "

COI’TpI’I ses m Xi ng one or nore active rrpoun auxi

addi tives anccigifizviefols adlah B&elingrédignsui t abl e use form 15. A nethod of
controlling harnful insects, acan%l’s and nemat odes, which conpri ses

appl ying an effective anmount of a conmpound of the forrrul a (l) as clained in

9. The pesticide composition as claimed in claim 8, wherein the active ingredient is a

compound as defined in claim 5.

10. Ainsecticidal, acaricidal or nematicidal composition as claimed in claim 8,

comprising auxiliaries and additives which are customary for these applications.

11. A crop protection agent, comprising at least one compound of the formula () and
at least one further active compound selected from the group of the fungicides,
insecticides, acaricides, nematicides, herbicides, plant-growth regulators, sterilants and
_attractants together with the auxiliaries and additives which are customary for these

applications.

12. A composition for protecting wood or as a preservative in sealing compounds, in
paints, in cooling lubricants for metaiworking or in drilling and cutting oils, which
comprises an effective amount of at least one of the formula | as claimed in any of
claims1to 5 tdgether with auxiliaries and additives which are customary for this

application.

13.  Use of a compound of formula (1) as claimed in any of claims 1 to 5 in animal

heaith for controliing endo- and ectoparasites.



any of clains 1 to 5 or ofa, ! laimed in claim8 to these
harnful insects, acarids and mmmiﬂﬂmﬂﬂ the plants, areas or
substrates infegigdsth them* 16. LSeed,s t keated or coated with an

effective anount of a conmpound of the fornula (1) as cl ai ned ACI/ER98/08053

claims 1 to 5 or of a conposition as clained in claimS8.
69

14.  Aprocess for preparing a composition as claimed in claim B, which comprises

MmixXing one or more active compounds and other auxiliaries and additives and

converting them into a suitable use form,

156. A method of controlling harmful insects, acarids and nematodes, which
comprises applying an effective amount of a compound of the formula (1) as claimed in
any of claims 1to Sorofa composition as claimed in claim 8 to these harmful insects

acarids and nematodes, or to the plants, areas or substrates infected with them.

16.  Seed, treated or coated with an effective amount of a compound of the formula

(1) as claimed in any of claims 1 to 5 or of a composition as claimed in claim 8.
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(57) Abstract

Compounds of formula (I) in which R represents the remainder of an alcohot used in the pyrethroid series, in all their possible
stereoisomer forms as well as their mixtures, and compositions comprising them. The compounds of formula (T) are useful as pesticides,




