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The use of N-arylhsydrazine derivatives for combating pests
Description

The present invention relates to the use of hydrazine derivatives of formula 1

K NHR,
w N-N=
AR, 0
Y 4 R,

wherein
W s chiorine or trifluoromethyl;
X and Y are each independently chlorine or bromine;

R' is C-Ce-alkyl, Cs-Ce-alkenyl, Cs-Ce-alkynyl, or
Cs-Ce-cycloaulkyl which may be substituted with 1 to 3 halogen atoms, &F
Co-Ca-alkyl vavhich is substituted by Cy-Cs-alkoxy;

R2and R® are C,—Cs-alkyl or may be taken together to form Ca-Ce-cycloalkyll which may
be unsubstit uted or substituted by 1t0 3 halogen atoms;

R* ishydrogen or Ci-Ce-alkyl,
or the enantiome&'s or salts thereof,

for combating nomn-crop pests.

The invention alsso relates to a method for controlling non-crop pests commprising con-
tacting the pests= or thelr food supply, habitat, breeding grounds or their Tocus with a
pesticidally effecttive amount of a compound of formula 1.

The invention al=so relates to compositions containing compounds of forrnula | for in
pesticidally effective amounts for controlling non-crop pests.

The invention fuarther relates to the use of compounds of formula | for the protection of
non-living organi:c materiais against non-crop pests.

Typical problemss arising with the use of presently available non-crop pest control
agents such as pyrethroids are e.9. resistance of pests or unfavorable enviironmental or
toxicological properties. Another problem encountered concems the neeed to have
available non-creop pest control agents which are effective against a broacl spectrum of
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ncan-crop pests. Accordingly, there is a need to provide new a nd improved non-crop
pe=st control agents that overcome these problems.

Thaerefore a need exists to prowide new non-crop pest contmrol agents, preferably
ex hibiting an enhanced pesticidal sspectrum of action.

Wee have found that these needs are fulfilled by use of compomunds of formula | and
commpositions comprising them.

Nosn-crop pests are pests of the classes Chilopoda and Diplopcoda and of the orders
Iscaptera, Diptera, Blattaria (Blattocdea), Dermaptera, Hemiptera, FHymenoptera, Orthop-
tersa, Siphonaptera, Thysanura, Phthiraptera, Araneida, Parasitifomrmes and Acaridida.

Thee compounds of the formula | are especially suitable for effi-ciently combating the
foll-owing pests:

certipedes (Chilopoda), e.g. Scutigrera coleoptrata,

millipedes (Diplopoda), e.g. Narcetess spp.,

spicders (Araneida), e.g. Latrodectiss mactans, and Loxosceles recclusa,
scambies (Acaridida). e.g. sarcoples sp,

tick- s and parasitic mites (Parasitiformes): ticks (Ixodida), e.g. Ixod™es scapularis, Ixodes
holcoceyclus, Ixodes pacificus, Rhiphicephalus sanguineus, Derarmacentor andersoni,
Der—macentor variabilis, Amblyomena americanum, Ambryomm.a maculatum, Orni-
thocdorus hermsi, Ornithodorus turicata and parasitic mites (Mescstigmata), e.g. Orni-
thoryssus bacoti and Dermanyssus- gallinae,

termites (Isoptera), e.g. Calotermess flavicollis, Leucotermes fla-vipes, Heterotermes
aureaus, Reticulitermes flavipes, Reticulitermes virginicus, Reticculitermes lucifugus,
Terr-nes natalensis, and Coptoterme» s formosanus,

cocle<roaches (Blattaria - Blattodea), e.g. Blattella germanica, BlaC:tella asahinae, Peri-
plarmeta americana, Periplaneta japcnica, Periplaneta brunnea, Pesriplaneta fuligginosa,
Perigplaneta australasiae, and Blatta orientalfs,

flies . mosquitoes (Diptera), e.g. Aedezs aegypti, Aedes albopictus, Aedes vexans, Anas-
trepM®a ludens, Anopheles maculipeennis, Anopheles crucians, Araopheles albimanus,
Anopoheles gambiae, Anopheles fre€borni, Anopheles leucosphyres, Anopheles mini-
mus.. Anopheles quadrimaculatus, Calliphora vicina, Chrysomya bezzziana, Chrysomya

AM_ENDED SHEET
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tominivorax, Chrysomya macellaria, Chrysops ciscalis, Chrysops silacea, Chrysops
Zatlanticus, Cochliomyia hominivorax, Cordylobiea anthropophaga, Culicoides furens,
CSulex pipiens, Culex nigripalpus, Culex quinquefzasciatus, Culex tarsalis, Culiseta inor-
rata, Culiseta melanura, Dermatobia hominis, F&annia canicularis, Gasterophilus intes-
r~inalis, Glossina morsitans, Glossina palpalis, Gloossina fuscipes, Glossina tachinoides,
P-laematobia irritans, Haplodiplosis equestris, Hippoelates spp., Hypoderma lineata, Lep-

f*oconops torrens, Lucilia caprina, Lucilia cuprina=, Lucilia sericata, Lycoria pectoralis,
M\iansonia spp., Musca domestica, Muscina stabeulans, Osstrus ovis, Phiebotomus ar-
&yentipes, Psorophora columbiae, Psorophora cdiscolor, Prosimulium mixtum, Sarco-
mohaga haemorrhoidalis, Sarcophaga sp., Simulicm vittatum, Stomoxys calcitrans, Ta-

Mbanus bovinus, Tabanus atratus, Tabanus lineolem, and Tabanus similis,
E=arwigs (Dermaptera), €.0. forficula auriculana,

#true bugs (Hemiptera), e.g. Cimex lectularius, Cimex hemipterus, Reduvius senilis,
Triatoma spp., Rhodnius prolixus, and Arilus criteatus,

.ants, bees, wasps, sawflies (Hymenoptera), ©—g. Crematogaster spp., Hoplocampa
minuta, Hoplocampa testudinea, Monomorium haraonis, Solenopsis geminata, Sole-
nopsis invicta, Solenopsis richteri, Solenopsis xxyloni, Pogonomyrmex barbatus, Pogo-
nomyrmex californicus, Dasymutilla occidentalN's, Bombus spp. Vespula squamosa,
Paravespula vulgaris, Paravespula pennsylvan.ica, Paravespula germanica, Dolicho-
vespula maculata, Vespa crabro, Polistes rubigainosa, Camponotus floridanus, and Li-
nepithema humile,

crickets, grasshoppers, locusts (Orthoptera), e.0m. Acheta domestica, Gryllotalpa gryllo-
talpa, Locusta migratoria, Meslanoplus bivittatus, Melanoplus femurrubrum, Melanoplus
mexicanus, Melanoplus sanguinipes, Melanoplu=s spretus, Nomadacris septemfasciata,
Schistocerca americana, Schistocerca gregaria, Doclostaurus maroccanus, Tachycines
asynamorus, Oedaleus senegalensls, Zonozeruss variegatus, Hieroglyphus daganensils,
Kraussaria angulifera, Calliptamus italicus, Chmortoicetes terminifera, and Locustana
jpardaliria,

fioas (Siphonaptera), e.g. Ctenocephalides felais, Ctenocephalides canis, Xenopsylla
cheopis, Pulex irritans, Tunga penstrans, and Neosopsyllus fasciatus,

silverfish, firebrat (Thysanura), e.g. Lepisma sac=charina and Thermobia domestica,
lice (Phthiraptera), e.g. Pediculus humanus capoitis, Pediculus humanus corporis, Pthi—

rus publs, Haematopinus eurystemus, Haematcopinus suis, Linognathus vituli, Bovicolem
bovis, Menopon gallinae, Menacanthus stramineaus and Solenopotes capillatus.-
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The hydrazine derivatives sof formula | which can be used accordinegto the invention are
known from and can be preepared according to preparation methocds described or refer-
enced in EP-A 604 798. “This document relates to plant protecti on in the agricuttural
field and discloses the insexcticidal and acaricidal activity of compounds of fomula 1 and
other compounds against crop pests of the Coleoptera, Lepidopmtera and Acarina or-
ders.

in J. A Furch et al., “Amhidrazones: A New Class of Coleopterean Insecticides”, ACS
Symposium Series 686, A_m. Chem. Soc., 1998, Chapter 18, p. ® 78 ff, the use of cer-
tain amidrazones agains® southem com rootworm is exempliffied, some of which
amidrazones are compou nds of formula 1. It is taught that thesse compounds target
specifically certain coleop®eran insects while being littie toxic or mnon-toxic to Lepidop-
tera and other insects as vwell as to Acarina.

In D. G. Kuhn et al., “Cycloalkyi-substituted Amidrazones: A Nove 1 Class of Insect Con-
trol Agents”, ACS Symposium Series: 686, Am. Chem. Soc., M998, Chapter 19, p.
185 ff, it is taught that ceartain amidrazones, some of which armidrazones are com-
pounds of formula | wher-ein R? and R® togsether form a cycloperopyl ring, are active
against certain Coleopteraan and Lepidoptera species. Biologica | tests show that the
compounds are quite sele«ctive, only some exhibiting good activity~ against both Coleop-
tera or Lepidoptera. '

Activity of a compound ag ainst pests for plant protection in the aggricuttural field, that is,
against crop pests, does kot generally suggest activity of that cosmpound against non-
crop pests. Crop pest confitrol always is & part of plant protection. MNon-crop pest control,
on the contrary, e.g. relattes to protection of non-living organic materials, or hygiene
and disease prevention (paublic health).

The differences in requiresments for crop / non-crop pest control ggenerally and mainly —
beside a possible differerce in biochemical targets — emerge freom the differences In

the food and / or habitat off the pests.

Crop pests like that of th-e order Homoptera feed on the green parts of the plant by
piercing them and suckineg the plant liquids. Other crop pests off the Lepidoptera and
Coleoptera order feed on the green parts of plants by biting off parts. On the contrary,
non-crop pests do not livez on plants and do not or only in rare coccasions feed on the
green parts of the plant. Mon-crop pests e.g. teed on non-living organic materials such
as the homes, clothing an«d the food etc of human beings and animmals but also on elec-
tric wires etc thereby introducing pathogenic germs into the husman bsing's environ-
ment and destroying their homes and food. An example is the teammite (order isoptera)
that primarily feeds on ceellulose which is the major componerst of wood and paper
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producté. Another example is the mosaquito (order Diptera) whose lanwrae feed on mi-
croorganisms and organic matter in thes water and whose adults feed on - blood.

The properties of pesticides need to bmee adapted to their specific use. Systemic pesti-
cides for exampie that by virtue of theeir water-solubility are introduce d into the plant
parts are suitable for controlling pierciling-sucking or biting (i.e. crop) poests. However,
they cannot generally be expected to show equal activity against non—crop pests who
do not feed on the green plant parts buit are controlied by mostly water-~insoluble pesti-
cides in baiting systems or by direct tr eatment. In many cases crop pemst control pesti-
cides are not suitable for non-crop pesst controlling and vice versa. Thea market insecti-
cides pirimicarb, acephate, pyrimidiver, and pyridaben are examples. They are active
against crop insects but show low activ=ity against non-crop pests.

Summing up, prior art teaches the arti san that amidrazones of formulam 1and of similar
structure exhibit selective activity agairst certain crop pests of the orde rs Coleoptera or
Lepidoptera and that small changes o»f the structure have a tremaendosus effect on se-
lectivity.

Suprisingly, it has now been found tiat a certain group of amidrazomnes, namely the
compounds of formula |, exhibit broad spectrum activity against non-crop pests.

The compounds of formula | and compoositions containing them are espmecially useful for
the control of pests of the classes Chileopoda and Diplopoda.

The compounds of formula | and compositions containing them are p- articularty useful
for the control of pasts from the orderss Isoptera, Blattaria (Blattodea), [Diptera, Dermap-
tera, Hemiptera, Hymenoptera, Orthoptera, Siphonaptera, Thysanur&, and Phthirap-
tera.

Furthermore, the compounds of formuala | and compositions containincg them are espe-
cially useful for the control of pests= from the orders Parasitiformess, Araneida and
Acaridida.

Moreover, the compounds of formulam | and combositions containing them are espe-
cially useful for the control of pests from the orders Isoptera, Blattaria (Blatiodea), Dip-
tera, Hymenoptera, Siphonaptera, Ortihoptera and Ixodida.

More particularly, the compounds of formula | and compositions con—taining them are
especially useful for the control of pessts from the orders Isoptera, Blat-taria (Blattodea),
Diptera, Hymenoptera and Siphonapteara.
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In particular, thea compounds of formula | and compositions containirmg them are useful
for the control of Isoptera (Hodotermitidae, Kalotermitidae, Rhinotearmitidae, Termiti-
dae), Blattaria/E3lattodea (Cryptocercidae, Blattidae, Polyphagidae, Blattellidae), Dip-
tera (Culicidae,. Simuliidae, Ceratopogonidae, Tabanidae, Muscid=ae, Calliphoridae,
Oestridae, Sarccophagidae, Hippoboscidae), Hymenoptera (Xyelidae,- Argidae, Cimbici-
das, TenthredFnidas, Anaxyelidae, Cephidas, Aphidildae, Formicidae, Vespoidae,
Sphecidas), ancd Siphonaptera (Pulicidas, Rhopalopsyliidae, Ceratop.hyliidas).

Moreover, the umse of the compounds of formula | and compositions c=ontaining them for
combating pestss of the Isoptera order is especially preferred.

The use of the compounds of formula | and compositions containings them for combat-
ing pests of the= Blattaria/Blattodea order is a further preferred embaediment of the pre-
sent invention.

Furthermore, thae use of the compounds of formula | and composftions containing them
for combating peests of the Hymenoptera order, especially ants, is espoecially preferred.

The use of the compounds of formula | and compositions containing them for combat-
ing pests of thee Diptera order, especially flies and mosquitoes, is & further preferred
embodiment of the present invention.

Furthermore, trae use of the compounds of formula | and compositiors containing them
for combating peests of the Orthoptera order, is especially preferred.

Moreover, the Lse of the compounds of formula | and compositions containing them for
combating pests of the Siphonaptera is especially preferred.

The use of the compounds of formula | and compositions containing them for combat-
ing pests of thee Ixodida order, especially flies and mosquitoes, is -a further preferred
embodiment of the present invention.

Furthermore, tke use of the compounds of formula | and compositiomns containing them
for combating pPests of the Mesostigmata order is a further preferred embodiment of the
present invention.

Besides, the usse of the compounds of formula | and compositions containing them for
combating pests of the Acaridida order is a further preferred embodirment of the present
invention.

in a preferred embodiment of the present invention, compounds of ®ormula [ and com-
positions contamining them are used for the protection of non-living organic materials,
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including but are> not limited to house-hold goods such as fats, oilss, mono- oligo- or
polyorganosacciarides, proteins, or fresh or decaying fruits; cellulosea-containing mate-
rials e.g. wooder— materials such as houses, trees, board fences, or sleepers and also
paper; and also construction materials, furniture, leathers, animal, pelant and synthetic
fibers, viny! articlles, electric wires and cables as well as styrene foarrms.

More preferably.. compounds of formula 1 and compositions containiing them are used
for the protectiomn of non-living organic materials against non-crop p-ests selected from
the group consissting of the class Diplopoda and of the orders IsopRera, Diptera, Blat-
taria (Blattodea) , Dermaptera, Hemiptera, Hymenoptera, Orthoptera, &and Thysanura.

The present inv-ention also relates to a method for the protection of™ non-living organic
materials againsst non-crop pests, preferably against non-crop pestss selected from the
group consistinag of the class Diplopoda and of the orders Isopterem, Diptera, Blattaria
(Blattodea), Demrmaptera, Hemiptera, Hymenoptera, Orthoptera, aned Thysanura, com-
prising contactimng the pests or their food supply, habitat, breeding grounds, their locus
or the non-livingg organic materials themselves with a pesticidally ef¥ective amount of a
compound of fosrmula | or a composition containing it.

Moreover, commpounds of formula 1 or compositions containing tlhem are preferably
used for protec—ting cellulose-containing non-living organic materials=

Preferably, conmnpounds of formula 1 or compositions contalning the=m are used for pro-
tecting cellulosse-containing non-iiving organic materials against nmon-crop pests from
the Isoptera, Deiptera, Blattaria (Blatiodea), Hymenoptera, and Orthaoptera orders, most
preferably the B soptera orders.

The present inavention also provides a method for protecting cellul ose-containing non-
living organic wmaterials against non-crop pests, preferably from te Isoptera, Diptera,
Blattaria (Blattrodea), Hymenoptera, and Orthoptera orders, most preferably the isop-
tera orders, csomprising contacting the pests or their food supplly, habitat, breeding
grounds, their locus or the cellulose-containing non-living organic nmaterials themselves
with a pesticidlally effective amount of a compound of formula | owr a composition con-
taining it.

in another presferred embodiment of the present invention, compo unds of formula 1 or
compositions scomprising them are used for protecting mono- oligco- or polysaccharides
and proteins.

Preferably, cosmpounds of formula 1 or compositions comprising triem are used for pro-
tecting mono— oligo- or polysaccharides and proteins against nor-crop pests selected
from the Dermmaptera, Diplopoda, Isoptera, Diptera, Blattaria (Blatt odea), Hymenoptera,
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Orthoptera and Tysanura ordiers, most preferably the Isoptera, Diptera, Blattaria (Blat-
todea), and Hymenoptra orde rs.

The present invention also p rovides a method for protecting mono- olig ©- or polysac-
charides and proteins againsst non-crop pests, preferably selected fronm the Dermap-
tera, Diplopoda, Isoptera, Dipotera, Blattaria (Blattodea), Hymenoptera, Orthoptera and
Tysanura orders, most prefe rably the Isoptera, Diptera, Blattaria (Blatto-dea), and Hy-
menoptra orders, comprising contacting the pests or their food supply, habitat, breed-
ing grounds or their locus withh a pesticidally effective amount of a compo wnd of formula
| or a composition containing it

Furthermore, compounds of formula | are preferably used for protectiion of animals
against non-crop pest of the aclass Chilopoda, and of the orders Araneida , Hemiptera,
Diptera, Phthiraptera, Siphoraptera, Parastitiformes and Acaridida by treatment of the
pests in water bodies and/ omr in and around buildings, including but not l#imited to walls,
ground,-manure piles, turf gr-ass, pastures, sewers and materiais used in the construc-
tion of buildings and also maatresses and bedding, with a pesticidally ef fective amount
of a compound of formula | ©Ora composition containing it. Most preferabely, compounds
of formula 1 are used for protection of animals against non-crop pest of the Diptera,
Phthiraptera, Siphonaptera, aand Parasitiformes orders.

Animals include warm-bloocded animals, including humans and fish. <Compounds of
formula | are preferably usexd for protection of warm-blooded animals such as cattle,
sheep, swine, camels, deer, horses, poultry, rabbits, goats, dogs and catts. ’

In the definition of formula B shown above, the substituents have the feollowing mean-
ings:

"Halogen” will be taken to mean fluoro, chloro, bromo and iodo.

The term "alkyl” as used hearein refers to a branched or unbranched saturated hydro-
carbon group having 1 to 4 or 6 carbon atoms, especially Ci-Ce-alkyl Such as methyl,
ethyl, propyl, 1-methylethyl., butyl, 1-methylpropyl, 2-methyipropyl, 1, t-dimethylethyl,
pentyl, 1-methylbutyl, 2-memthylbutyl, 3-methylbutyl, 2,2-dimethylpropyl, 1-ethylpropyl,
hexyl, 1,1-dimethylpropyl, 1,2-dimethylpropyl, 1-methylpentyl, 2-m ethylpentyl, 3-
methylpentyl, 4-methylpentzyl, 1,1-dimethylbutyl, 1,2-dimethyibutyl, 1,3-dimethylbuty!,
2,2-dimethylbutyl, 2,3-dimetzhylbutyl, 3,3-dimethylbutyl, 1-ethyloutyl, 2-emthylbutyl, 1,1,2-
trimethylpropyl,  1,2,2-trinmnethylpropyl, 1-gthyl-1-methylpropyl and  1-ethyi-2-
methylpropyl. ‘

=Alkoxy” refers to a straight—chain or branched atkyl group having 1 to 4 carbon atoms
(methyl, ethyl, propyl, 1—methylethyl, butyl, 1-methyipropyl, 2-me-thylpropyl, 1,1-
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dimethylethyl) bonded through an oxygen linkage, at any boncd in the alkyl group. E=x-
amples include methoxy, e=thoxy, propoxy, and isopropoxy.

"Cycloalkyl® refers to a meanocyclic 3- to 6-membered saturatead carbon atom ring, Ti.e.
cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl,

With respect to the intendead use of the compounds of formula B, particular preferenc& is
given to the foliowing me-anings of the substituents, in each case on their own omr in
combination:

Preference is given to commpounds of formula | wherein W is triffluoromethyl.

Preference is further givemn to compounds of formula | whereir X and Y are both clinlo-
rine.

Moreover, preferred are compounds of formula | wherein R' is Ci-Ce-alkyl, especially
ethyl.

Preference is further giveen to compounds of formula | whe rein R? and R® are tooth
methyl.

Moreover, preferred are ccompounds of formula | wherein R? 2and R® form a cyclopr-opyl
ring which is unsubstitutexd or substituted by 1 to 3 halogen &atoms, aspecially chicorine

and bromine.

Moreover, particularly presferred are compounds of formula 1 ~wherein R? and R*fomm a
cyclopropyl ring which is substituted by 2 halogen atoms.

Moreover, particularly preeferred are compounds of formula 1 wherein R? and R*fo m a
cyclopropyl ring which is substituted by 2 chlorine atoms.

Particularly preferred are compounds of formula | whereirr R? and R® form a 2,2
dichlorocyclopropyl ring.

Preference is further giv €n to compounds of formula | wheresin R® is C-C; alkyl, Espe-
cially methyl.

Particularly preferred are> compounds of formula | wherein R2-, R® and R*are all me=thyl.

Moreover, particularly pareferred are compounds of formulam | wherein R?, R® amd R*
form a moiety 1-methyl-z,2-dichlorocyc|opropyl.
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Prefemrence is further given to compounds of formul=a | wherein
W is trifluoromethyl;
X anc Y are each independently chiorine or brominae;
R'is «C-Ce-alkyl;
R2 armd R® are Cs-Ce-alkyl or may be taken togetimer to form Ca-Ce-cycloalkyl whicsh is
substtituted by 1 to 2 halogen atoms;
R*is Cs-Ce-alkyl;
or the enantiomers or salts thereof.

Partiecular preference is given 1o N-ethyl-2,2-c£imethylpropionamide-z-(z,a-dich loro-
o, o, cx¢-trifluoro-p-tolyl)hydrazone and N-Ethyl-2,2-dichloro—1-methylcycloprop-ane—
carbenxamide, 2-(2,6-dichloro- o, a0 -trifluoro-p-tolwyl)hydrazone.

Furtermore, particular preference with respect t=o the use in the present inventieon is
givem to the compound of formula I-1 (N-e=thy|-2,2-dimethylpropionamide-2—(2,6-
dichBoro- o, 0,00 -trifluoro-p-tolyl)-hydrazone):

J
cl HN

o
CF; cl H,C CFs
Mor-eover, particular preference with respect to tre use in the present invention Is given
to the compound of formula -2 (N-Ethyl-2,2-dichloro-1-methyl-cyclo-

propanecatboxamide-z-(z,6—dichloro- 0,040 -tri-flwLioro-p-tolyi)hydrazone):

3
Cl HN

o2

\N |'2
H,C
“cf O

CF;3 cl

Witzh respect to their uss, particular preference i=s given to the compounds [-A cormpiled
in the tables below. Moreover, the groups mentilioned for a substituent in the tabBles are
on their own, independently of the combination in which they are mentioned, a articu-
larliy preferred embodiment of the substituentin question.

With respect to their use, particular preference= is aiso given to the hydrochlori.c acid,
mzaaleic acid, dimaleic acid, fumaric acid, difumaaric acid, methane sulfenic acid,., meth-
an-e suffonic acid, and succinic acid adducts of £=he compounds of the tables belo=w.

Soome of the compounds of formula | are neww. These are also subject-matter - of this
inwsention.
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CF; N-N=
R;—RZ (A-A)
Y 4 R3
“Table A
No. R R* |R° R’ X Y

A-1 CH; 2,2-dichlorocyclopropy! H Cl Ci
A2 |CH; 2,2-dibromocyclopropyl e Cl Ci
A-3 CHs cH, CHs CCHs Cl Cl
A-4 | CHj CHL.CH; CH, CH, |Cl Ci
A-5 | CH, 2,2-dichlorocyclopropyl CH; |(C Cl
A-6 | CH, 2,=2-dibromocyclopropy! CH; | Cl Cl
A-7 |[CH; 2,22-dichlorocyclopropyl H Br Br
A-8 CHa 2,=2-dibromocyclopropyt = Br Br
A-9 CHa CH; CH, CCH, Br Br
A-10 | CHs CH,CH; CH,3 CCHy | Br Br
A-11 | CHs 2, 2-dichlorocyclopropy! CH; |Br Br
A-12 | CH, 2, 2-dibromocyclopropyl &CH; | Br Br
A-13 | CHCHj 2, 2-dichlorocyciopropyl M Cl cl
A-14 | CH.CHs 2, 2-dibromocyclopropyl | gl C Ci
A-15 | CH.CH3 CH; CHs eCH, |Cl Cl
A-16 | CH.CH3; C H.CH; CH, aCH; | CI (o]
A-17 | CH.CHs 2_ 2-dichlorocyclopropyl «CH,3 Cl Ci
A-18 | CH:CH; 2_ 2-dibromocyclopropyl sCHy |Cl Cl
A-19 | CH.CH3 2_2-dichlorocyclopropyl H Br Br
A-20 | CH.CH; 2 2-dibromocyclopropyl H Br Br
A-21 | CH,CH, CGHs : CHs CH; |Br Br
A-22 | CHCH3 CH:CH, CHs CHy | Br Br
A-23 | CHCH; 2_ 2-dichlorocyclopropyl CHs3 Br - Br
A-24 | CHCHs 2, 2-dibromocyclopropyl CH; Br Br
A-25 | CH.CHCH, 2 ,2-dichlorocyclopropyl H Cl Cl
A-26 | CH,CHZCHs 2 ,2-dibromocyclopropyl H Cl Cl
~ A-27 | CH.CH,CH; CH; CH; CH; |Ci Cl
| A-28 | CH,CH,CHs CH,CH, CHa CH; |Ci Cl
A-29 | CH,CH:CHj 2 ,2-dichlorocyclopropyl CH; | Cl Cl
A-30 | CH2CH.CH, 2 ,2-dibromocyclopropyl CHs |CI Cl
A-31 | CHCH.CHs 2 ,2-dichlorocyclopropyl H Br Br
A-32 | CHCH:CHa 2, 2-dibromocyclopropyl H Br Br
A-33 CHzCHzCHs GH;; l CHs CH3 Br Br
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No. [R' RZ R R* (X ]
A-34 | CHCH.CHs C H.CH, CHs CH; |Br Br
A-35 | CHCH;CH3 2 .2-dichlorocyclopropyl CH; |Br Br
A-36 | CHCH:CHs 2 .2-dibromocyclopropyl CH; |Br Br
A-37 | GsHs 2_.2-dichlorocyclopropyl H Cl Cl
-‘A-38 | CiHs 2. 2-dibromocyclopropyl H Cl Cl
A-39 | CgHs CH; CH; CH, |Cl cl
A-40 | CzHs C=H,CHs CH, CH; |Cl Cl
A-41 | CgHs 2 _ 2-dichlorocyclopropyl CH; |Cl Cl
A-42 | CgHs 2_,2-dibromocyclopropy! CH; | Cl Ci
A-43 | CaHs 2 ,2-dichlorocyclopropyl H Br Br
A-44 | CHs 2 ,2-dibromocyclopropyl H Br Br
A-45 | C3Hs CGHs CH; CH; |Br Br
A-46 | CgHs CHCH, CH, CH; | Br Br
A-47 | CiHs 2 ,2-dichlorocyclopropyl CH; | Br Br
A-48 | CiHs 2 ,2-dibromocyclopropyl CH, Br Br
A-49 | CH.OCH; 2 ,2-dichlorocyclopropyl H Cl Ci
A-50 | CHOCHs 2 ,2-dibromocyclopropyl H Cl o]
A-51 | CH.OCH, CHs CH, CH; |[Cl Cl
A-52 | CH.OCH,3 CH,CH; CH; CH; |Cl Ci
A-53 | CH.OCH;, 2 ,2-dichlorocyclopropyl CHs |Cl Cl
A-54 | CH,OCH;, 2_,2-dibromocyclopropyl CHs, | Cl Cl
A-55 | CH,OCH; 2 ,2-dichlorocyclopropyl H Br Br
A-56 | CH,OCH, 2 ,2-dibromocyclopropyl H Br Br
A-57 CH,OCHg CH; CH; ) CHj Br Br
A-58 | CH,OCH, CoH.CH; CH; CH; | Br Br
A-59 | CH,OCH,3 2 ,2-dichiorocyclopropyl CH, Br Br
A-60 | CH,OCH; 2 2-dibromocyclopropyl CH, |Br Br
A-61 | CHOCH.CHa 2 ,2-dichlorocyclopropyl H Cl Cl
A-62 | CH,OCH.CHa 2 ,2-dibromocyclopropyl H Cl Cl
A-63 | CHOCH,CH, CH; CH, CH, |Cl cl
A-64 | CHOCH.CHs CH,CHs CH, CH, |Cl cl
A-65 | CH,OCH.CHs 2 ,2-dichlorocyclopropyl CH, |Cl Cl
A-66 | CH,OCH.CH, 2 ,2-dibromocyclopropyl CH, |C Cl
A-67 | CHOCH.CHs 2 ,2-dichiorocyclopropyl H Br Br
A-68 | CH,OCH,CH, 2 ,2-dibromocyclopropyl H Br Br
A-69 | CH,OCH.CHs CH; CH; CH; |Br Br
A-70 | CH,OCH.CH3 CSH.CH, CH; CH; |Br Br
A-71 | CH,OCH.CHj; 2 ,2-dichlorocyclopropyt CH; Br Br
A-72 | CH,OCH:CH, 2 2-dibromocyclopropyl CHs |®r o Br
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For use according to the prese-nt invention, the compounds | c&an be converted into the
customary formulations, e.g. solutions, emulsions, suspens=sions, dusts, powders,
pastes and granules. The use “¥orm depends on the particular pourpose; it is intended to

ensure in each case a fine anad uniform distribution of the conpound according to the
invention.

The formulations are preparexd in a known manner, e.g. By extending the active
ingredient with solvents and/osr carriers, if desired using emu | Isifiers and dispersants.
Solvents/auxiliaries, which are suitable, are essentially:

- water, aromatic solvents (for example Solvesso produc-is, xylene), paraffins (for
example mineral fractions), alcohols (for example mettanol, butanol, pentanol,
benzyl alcohol), ketoneas (for example cyclohexanone . gamma-butyrolactone),
pyrrolidones (NMP, NJOP), acetates (glycol diacetemte), glycols, fatty acid
dimethylamides, fatty &acids and fatty acid esters. In pr-inciple, solvent mixtures
may also be used.

. carriers such as grourd natural minerals (e.g. kaolinss, clays, talc, chalk) and
ground synthetic miner-als (e.g. highly disperse silica, s licates); emulsifiers such
as nonionic and anion ic emulsifiers (e.g. polyoxyethyl-ene fatty alcohol ethers,
alkylsulfonates and arylsulfonates) and dispersants susch as lignin-sulfite waste
liquors and methyicelluslose.

Suitable surfactants are alkaali metal, alkaline earth metal sand ammonium salts of
lignosulfonic acid, na_phthalenesulfonic acid, phenalsulfonic acid,
dibutylnaphthalenesulfonic aclid, alkylarylsulfonates, alkyl sulfamtes, alkylsuifonates, fatty
alcohol sulfates, fatty acids and sulfated fatty alcohol ghwycol ethers, furthermore
condensates of sulfonated - naphthalene and naphthaalene derivatives  with
formaldehyde, condensates of naphthalene or of naphthalene=sulfonic acid with phenol
®octylphenol, nonyliphenol, =aalkylphenyl polyglycol ethers, tributylphenyl polyglycol
ether, tristearylphenyl polygly~col ether, alkylaryl polyether alecohols, alcoho! and fatty
alcohol/ethylene oxide condeensates, ethoxylated castor oilil, polyoxyethylene alkyl
ethers, sthoxylated polyoxypwopylene, lauryl alcohol polyglyscol ether acetal, sorbitol
esters, lignin-sulfite waste liquiors and methyicellulose and et-hylene oxide / propylene
oxide block copolymers.

Substances which are suitalble for the preparation of diresctly sprayable solutions,
emulsions, pastes or il dispesrsions are mineral oil fractions eof medium to high boiling
point, such as kerosene or diesel oil, furthermore coal tar oilss and oils of vegetable or
animal origin, aliphatic, cyclic and aromatic hydrocarbons, for example toluene, xylene,
paraffin, tetrahydronaphthalere, alkylated naphthalenes or theeir derivatives, methanol,
ethanol, propanol, butanol, cyclohexanol, cyclohexanone, issophorone, strongly polar
solvents, for example dimethy/ sulfoxide, N-methylpyrrolidone and water.
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Powdsrs, materia Is for spreading and dusts can be preparred by mixing or
concomitantly grincling the active substances with a solid carrier.

Granules, for exazmple coated granules, impregnated granules and homogeneous
granules, can be perepared by binding the active ingredients to solic carriers. Examples
of solid carriers ar-e mineral earths such as silica gels, silicates, t=alc, kaolin, attaclay.
limestone, lime, chnalk, bole, loess, clay, dolomite, diatomaceous e&axrth, calcium sulfate,
magnesium sulfates, magnesium oxide, ground synthetic materials, fertilizers, such as,
for example, amm: onium sulfats, ammonium phosphate, ammoniur nitrate, ureas, and
products of veget-able origin, such as cereal meal, tree bark meval, wood meal and
nutshell meal, cellmulose powders and other solid carriers.

in general, the for-mulations comprise from 0.01 to 95% by weight_, preferably from 0.1
to 90% by weightt, of the active ingredient. The active ingredient=s are employed in a
purity of from 90% to 100%, preferably 95% to 100% (accordingto NMR spectrum).

The following are examples of formulations: 1. Products for dilutionm with water

A Soluble con centrates (SL)
10 parts by weigit of a compound according to the invention are dissolved in water or

in a water-solubies solvent. As an alternative, wetters or other auxil®aries are added. The
active ingredient cdissolves upon dilution with water.

B Dispersible concentrates (DPC)

20 parts by weiight of a compound according to the inventon are dissolved in
cyclohexanone weith addition of a dispersant, for example polyvin=yipyrrolidone. Dilution
with water gives & dispersion.

C Emuisifiablee concentrates (EC) .

15 parts by weigght of a compound according to the invention ar-e dissolved in xylene
with addition of - calcium dodecylbenzenesulfonate and castor o.il ethoxylate (in each
case 5% strengti). Dilution with water gives an emulsion.

D Emulsions (EW, EO)

40 parts by weicght of a compound according to the invention awre dissolved in xylene
with addition of calcium dodecylbenzenesulfonate and castor coil ethoxylate (in each
case 5% strengith). This mixture is introduced into water by maeans of an emulsifier
(Uttraturrax) ancd made into a homogeneous emuision. Dilutior— with water gives an
emulsion.
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E  Suspensions (SC, O D)

In an agitated ball mill, 20 parts by weight of a compound according to the2 invention are
milled with addition of dispmersant, wetters and water or an organic solven—t to give a fine
active ingredient suspenssion. Dilution with water gives a stable suspsension of the

active ingredient.

F  Water-dispersible gr-anules and water-soluble granules (WG)

50 parts by weight of a compound according to the invention are grotund finely with
addition of dispersants ard wetters and made into water-dispersible or~ water-soluble
granules by means of ®echnical appliances (for example extrusion, spray tower,
fluidized bed). Dilution with water gives a stable dispersion or solutior of the active
ingredient.

G Water-dispersible peowders and water-soluble powders (WP, SP)

75 parts by weight of a «<ompound according to the invention are grouund in a rotor—
stator mill with addition off dispersant, wetters and silica gel. Dilution witk water gives a
stable dispersion or solution with the active ingredient.

2. Products to be applied undiluted

H Dustable powders CDP)
5 parts by weight of a «ompound according to the invention are ground finely and
mixed intimately with 95%% of finely divided kaolin, This gives a dustable product.

1 Granules (GR, FG, GG, MG)

0.5 parts by weight of & compound according to the invention is greound finely and
associated with 95.5% <arriers. Current methods are extrusion, spra.y drying or the
fluidized bed. This gives granules to be applied undiluted.

J ULV solutions (UL
10 parts by weight of & compound according to the invention are edissolved in an
organic solvent, for exanmple xylene. This gives a product to be applied wmundiluted.

The active ingredients caan be used as such, in the form of their formulations or the use
forms prepared therefrom, eg. in the form of directly sprayable soluations, powders,
gels, suspensions or disgpersions, emulsions, oil dispersions, pastes, dumstable products,
materials for spreading, or granules, microcapsules (CS), pellets or ta_biets, by means
of spraying, atomizing, «dusting, spreading or pouring. The use forms depend entirely
on the intended purposses; it is intended to ensure in each case the finest possible
distribution of the active ingredients according to the invention. '
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Aqueous use forms can be prepared fron™ emulsion concentrates, pastes or wwettable
powders (sprayable powders, il dispersio-ns) by adding water. To prepare emudlsions,
pastes or oil dispersions, the substances, &as such or dissolved in an oll or solve=nt, can
be homogenized in water by means of @& wetter, tackifier, dispersant or em ulsifier.
Alternatively, it is possible to prepare ccancentrates composed of active sub=stance,
wetter, tackifier, dispersant or emulsifier &and, if appropriate, solvent or oil, an d such
concentratas are suitable for dilution with wavater.

The active ingredient concentrations in thes ready-to-use products can be variecd within
relatively wide ranges. In general, they ares from 0.0001 to 10%, preferably from 0.01to
1%.

The active ingredients may also be used successfully in the uftra-low-volume orocess
(ULV), it being possible to apply formulaticns comprising over 95% by weight o=f active
ingredient, or even to apply the active ingreedient without additives.

Various types of oils, wetters, adjuvanis,, herbicides, fungicides, other pesticlides, or
bactericides may be added to the active- ingredients, if appropriate just immeediately
prior to use. These agents usually are admixed with the agents accordings to the
invention in a weight ratio of 1:10 to 10:1.

The compounds of formula | are effective through both direct and indirect cont-act and
ingestion, and also through trophallaxis armd transfer.

Preferréd application methods are into \water bodies, via soll, cracks and ¢ revices,
pastures, manure piles, sewers, into waater, an {loor, wall, or by perimetesr spray
application and bait.

According 1o a preferred embodiment of tihe invention, the compounds of formula | are
employed via soil application. Soil applicsation is especially favorable for use "against
ants, termites, wasps, crickets, or cockroa..ches.

Accordiﬁg to another preferred embodimeznt of the invention, for use against rmon crop
pests such as ants, termites, wasps, fliess, mosquitoes, crickets, locusts, cockroaches,
and firebrats the compounds of formula | =xre prepared into a bait preparation.

The bait can be a liquid, a solid or a semmisolid preparation (e.g. & gel). Solid beaits can
be formed Into various shapes and forrms suitable to the respective applicakion e.g.
granules, blocks, sticks, disks. Liquid baitks can be filled into various devices t© ensure
proper application, e.g. open containers, Spray devices, droplet sources, or eva poration
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somurces. Gels can be based on agueous or cily matrices and can be formulated t par-
ticLular necesstties in terms of stickiness, moissture retention or aging characteristics.

Th e bait employed in the composition is a p-roduct which is sufficiently attractive Yo in-
citee insects such as ants, termites, wasps.a flies, mosquitoes, crickets etc. or ecock-
ro=xches to eat it. This attractant may be chcsan from feeding stimulants or para and /
or sex pheromones. Suitable feeding stimuleants are chosen, for example, from amnimal
an-dlor plant proteins (meat-, fish- or blood meal, insect pans, crickets powder., 899
yo 1k), from fats and oils of animal and/or plaant origin, or mono-, oligo- or polyorcyano-
sa ccharides, especially from sucrose, lactos- €, fructose, dextrose, glucose, starch,. pec-
tin or even molasses or honey, or from sal=ts such as ammonium sulfate, ammonium
ca_rbonate or ammonium acetate. Fresh or edecaying perts of fruits, crops, plantss, ani-
maals, insects or specific parts thereof can alsso serve as a feeding stimulant.
Preromones are known to be more insect sgoecific. Specific pheromones are described
in the literature and are known to those skillead in the art.

Fomulations of compounds of formula | as  aerosols (e.g in spray cans), oil spreys or
pLamp sprays are highly suitable for the non—professional user for controlling pestss such
ass flies, fleas, ticks, mosquitoes, locusts or —ockroaches. Aerosol recipes are prefesrably
composed of the active compound, solvermts such as lower alcohols (e.g. metlihanol,
et _hanol, propanol, butanol), ketones (e.g. &acetone, methyl ethyl ketone), paraff-in hy-
dr-ocarbons (e.g. kerosenes) having boiling ranges of approximately 50 to 250 =C, di-
m ethytformamide, N-methylpyrrolidone, dirmethyl sulphoxide, aromatic hydrocamrbons
swich as toluene, xylene, water, furthermore auxiliaries such as emulsifiers such aas sor-
bi—tol monooieate, oleyl ethoxylate having 3--7 mol of ethylene oxide, fatty alcohol eth-
ox=cylate, perfume olls such as ethereal oils, esters of medium fatty acids with lov=ver al-
coohols, aromatic carbonyl compounds, if agppropriate stabilizers such as sodiunm ben-
zOate, amphoteric surfactants, lower epoxilidss, triethyl orthoformate and, if recyuired,
pr-opellants such as propane, butane, nitrocgen, compressed air, dimethyi ether, ccarbon
di.oxide, nitrous oxide, or mixtures of these cgases.

Tihe oil spray formulations differ from the aerosol recipes in that no propellarats are
ussed.

T he compounds of formula | and its respec=tive compositions can also be used i mos-
quuito coils and fumigating coils, smoke car-tridges, vaporizer plates, long-term vaporiz-
ewrs, or other heat-independent vaporizer sy=stems.

Miethods to control infectious diseases transsmitted by insects (e.g. malaria, dengmue and
yessliow fever, lymphatic filariasis, and leishmmaniasis) with compounds of formula | and
it-s respective compositions also comprises treating surfaces of huts and housses, air
spraying and impregnation of curtains, tentzs, clothing items, bed nets, tsetse-fly trap or
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the like. Insecticidal ¢ ompositions for application to fibers, fabric, knitggoods, nonwov-

ens, netting material or foils and tarpaulins preferably comprise a mixtu re including the
insecticide, optionally & repellent and at least one binder.

The impregnation of ceurtains and bed nets is mostly done by dipping thes textlle material
into emulsions or dispeersions of the insecticide or spraying them onto th e nets.

The following list of pesticides together with which the compounds amccording to the
invention can be used, is intended to illustrate the possible combinat-ions, but not to
impose any limitation:

Organophosphates: Mcephate, Azinphos-methyl, Chlorpyrifos, Chlorfemnwinphos, Diazi-
non, Dichlorvos, Dicrtophos, Dimethoate, Disutfoton, Ethion, Fenitro=thion, Fenthion,
Isoxathion, Malathiora, Methamidophos, Methidathion, Methyl-Parathiion, Mevinphos,
Monocrotophos, Oxy«<demeton-methyl, Paraoxon, Parathion, Phenthoaate, Phosalone,
Phosmet, Phosphami don, Phorate, Phoxim, Pirimiphos-methyl, Profeneoios, Prothiofos,
Sulprophos, Terbufoss, Triazophos, Trichlorfon;

Carbamates: Alanycarb, Benfuracarb, Carbaryl, Carbosulfan, Fenox-ycarb, Furathio-
carb, Indoxacarb, Meethiocarb, Methomyl, Oxamyl, Pirimicarb, Propor, Thiodicarb,
Triazamate;

Pyrethroids: Bifenthrin, Cyfluthrin, Cypermethrin, alpha-Cypermethri n, Deftamethrin,
Esfenvalerate, Ethofenprox, Fenpropathrin, Fenvalerate, Cyhalothrin, Lambda-
Cyhalothrin, Permethrin, Silafluofen, Tau-Fluvalinate, Tefluthrin, Tremiomethrin, Zeta-
Cypermethrin;

Arthropod growth rezgulators: @) chitin synthesis inhibitors: benzoylLareas: Chiorfiua-
zuron, Diflubenzuror, Flucycloxuron, Flufenoxuron, Hexaflumuron, Lumfenuron, Novalu-
ron, Teflubenzuron, Triflumuron; Buprofezin, Diofenolan, Hexythieazox, Etoxazole,
Clofentazine; b) ecdyssone antagonists: Halofenozide, Methoxyfenozidlle, Tebutenozide;
¢) juvenoids: Pyriproxyfen, Methoprene, Fenoxycarb; d) lipid biosyrthesis inhibitors:
Spirodiciofen;

Neonicotinoids: Acettamiprid, Clothianidin, Flonicamid, Imidacloprid, Mlitenpyram, Thia-
cloprid, Thiamethoxam;

Various: Abamectin , Acequinocyl, Amitraz, Azadirachtin, Bifenazafke, Bacillus thur-
ingiensis, Bacillus sbtills, Cartap, Chlorfenapyr, Chlordimeform, Cyr-omazine, Diafen-
thiuron, Dinetofurar, Diofenolan, Emamectin, Endosulfan, Ethipreole, Fenazaquin,
Fipronil, Formetanate, Formetanate hydrochloride, Hydramethyiron, Indoxacarb,
4-{(22)-2-({[4-(trifluo ro-methoxy)anilino) carbonyi} hydrazono)-2-[3-(trifluoromethyl)-
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phenyllethyl} benzo-nitrile, Pyridaben, Pymetrozine, Spinosad, Sulfur, Tebufenpyrad,
and Thiocyclam.

The insects may be controlled by contacting the target parasite/pest, its food saupply,
habitat, breeding ground or its locus with a pesticidally effective amount of compeounds
of or compositions of formula 1.

"_ocus” means a habitat, breeding grosund, soil, area, material or environment in  which
a pest or parasite is growing or may grow.

In general, "pesticidally effective am ount” means the amount of active ingredient
needed to achieve an observable effexct on growth, including the effects of neecrosis,
death, retardation, prevention, and remmoval, destruction, or otherwise diminishimng the
occurrence and activity of the target €rganism. The pesticidally effective amou nt can
vary for the various compounds/compeositions used in the invention. A pesticidally ef-
factive amount of the compositions willl also vary according to the prevailing con dtions
such as desired pesticidal effect and curation, weather, target species, locus, raode of
application, and the like.

The compounds of formula | and its compositions can be used for protecting vesooden
materials such as trees, board fence=s, sleepers, etc. and buildings such as fmouses,
outhouses, factories, but also construction materials, furniture, leathers, fiberss, vinyl
articles, electric wires and cables etc. from ants and/or termites, and for controllirig ants
and termites from doing harm to cropss or human being {e.g. when the pests inveade into
houses and public facilities). The cornpounds of formula | are applied not onlyr to the
surrounding soil surface or into the urader-floor soil in order to protect wooden m aterials
but it can also be applied to lumbered articles such as surfaces of the under-flomor con-
crete, alcove posts, beams, plywoodss, furniture, etc., wooden articles such as particle
boards, half boards, etc. and vinyl articles such as coated electric wires, vinyl sheets,
heat insulating material such as styresne foams, etc. In case of application agairst ants
doing harm to crops or human beingss, the ant control composition of the presermt inven-
tion is directly applied to the nest of the ants or to its surrounding or via bait contcact.

The compounds or compositions of +he invention can also be applied preven-ively to
places at which occurrence of the pessts is expected.

in the case of soil treatment or of appoplication to the pests dwelling place or reest, the
quantity of active ingredient ranges #rom 0.0001 to 500 g per 100 m?, preferatbly from
0.001 to 20 g per 100 m2. Soil treatm ent of termites (Isoptera) is an especially psreferred
embodiment of the present invention..
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Cwustomary application rates in the protection of mmaterials are, for example, —from 0.01 g

to- 1000 g of active compound per m? treated meaterial, desirably from 0.1 g to 50 g per
m 2

Imasecticidal compositions for use in the impregnaation of materials typically csontain from
0001 to 95 weight %, preferably from 0.1 to 45 - weight %, and more prefermrably from 1
tao 25 weight % of at least one repellent and / or insecticide.

Feor use in bait compositions, the typical content of active ingredient is f~rom 0.0001
weeight % to 15 welght %, desirably from 0.0081 weight % to 5% weight % of active
ceompound. The composition used may also cormnprise other additives such zas a solvent
ot the active material, a flavoring agent, a preseving agent, a dye or a bitt .er agent. Its
a—ttractiveness may also be enhanced by a specifial colour, shape or texture.

For use in spray compositions, the content off active ingredient is from 0.001 to 80
wareights %, preferably from 0.01 to 50 welght =% and most preferably frormn 0.01 to 15
wargight %.

E=xamples of action against pests
T est Methodology

1. Aétivity against Argentine ant, harvester sant, acrobat ant, carpenter ant, fire ant,
hmouse fly, stable fly, flesh fly, yellowfever mosgsuito, house mosquito, malamria mosquito,
erman cockroach, cat flea, and brown dog tick via glass contact '

GSlass vials (20 ml scintillation vials) were treat-ed with 0.5 ml of a solution: of active in-
cyredient in acetone. Each vial was rolled uncagpped for ca. 10 minutes to sallow the a.i.
teo complstely coat the vial and to allow for ful | drying of the acetone. Inssects or ticks
v=vere placed into each vial. The vials were kepot at 22 °C and were obserwed for treat-
rnent effects at various time intervals. Results emre presented in Table |.

=2.  Activity against Argentine ant, acrobat zant, carpenter ant, fire ant, and eastern
Ssubterranean termite via soil contact

F=or ants, tests were conducted in Petri dishess. A thin layer of 1 % agar in water was
ispensed into the dishes and Florida sandy seoil was spread over the agaar (5 g for the
ssmall dishes and 11 g for the larger dishes). The active ingredient was- dissolved in
=acetone and dispensed over the sand. Dishess were vented to evaporate the acetone,
i nfested with ants, and covered. A 20% honey - water solution was placed in each dish.
~The dishes were malintained at 22°C and obs<erved for mortality at variowmus time inter-
wals.
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E=or termites, a thin layer of 1% agar was adispensed into Petri dishes. A thin layer of

gore-treated soll was spread over the agar. Fror soil treatment, the active ingredient was

adiiluted in acetone on a weight-to-weight ba_sis and incorporated into 100 g of soil. The

=s0il was placed in a jar and vented for 488 hours. The moisture level of the soil was

Rorought to field capacity by adding 7 ml of wwater. Termite workers were introduced into
=each dish. A small piece of filter paper was placed into each dish after 1 day as a food
source, and additional water was added =as needed to maintain soil moisture. Test
dishes were held at a dark incubator at 25°«C and appr. 80% relative humidity. Termites
were observed daily for mortality (dead or- unable to stand upright and showing only
weak movement). Resuits are shown in Takole 1.

3. Activity against Argentine ant, acrobaat ant, carpenter ant, fire ant, house fly, east-
em subterranean termite, formosan subter-ranean termite, and German cockroach via
bait

For Argentine ant, acrobat ant, and carpenter ant, tests were conducted in Petri dishes.
Ants were given a water source, and then were starved of a food source for 24 hours.
Baits were prepared with either 20% honeZy/water solutions or ground cat chow. Active
ingredient in acetone was added to the bauit. 0.2 mi of treated honey water solution or
150 mg of treated cat chow, placed in a camp, was added to each dish. The dishas were
covered and maintained at a temperature of 22°C. The ants were observed for mortal-
ity daily. Results are shown in Table 1.

For the fire ants, corn grit was used as a Ioait matrix. Com grit bait was prepared using
a mixture of defatted corn grit (80%), soytoean oil (19.9%), acetone, and the active in-
gredient (0.1%). Petri dishes were suppliexd with a water source. Fire ant adults were
placed into each dish. The next day, 250 mg of bait in bait containers was placed into
the dishes. The ants were observed for morality daily. Results are shown in Table .

For house flies. Bait tests were conductecd with adults aged 2-5 days post-emergence.
Active ingredient in acetone was applied ®o a bait matrix consisting of a 1:1 mixture of
powdered milk and sugar which was themn allowed to dry. Assays were conducted in
jars with 250 mg of bait in a pan placed in the bottom of each jar. House flies were
placed into the bait Jars which were coversed. The test jars were held at 22°C. Test jars
were observed at 4 hours after treatment for knockdown (death plus morbidity (unable
to stay upright). Results are shown in Tablle I

For termites, active ingredient in acetone was applied to filter papers. % a.i. were cal-
culated on basis of the weight of the filiter paper. Acetone only was applied for un-
treated controls. Treated papers were verated to evaporate the acetone, moistened with
ml water, and placed Petri dishes with _sand. Water was added during the test ass
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needed. Bioassays were conducted with omne treated filter and ca. 30 ter—mite workers
per test dish. Test dishes were maintained at 25°C and appr. 85% relative humidity and
observed daily for mortality (dead or morilound insects) or intoxication. [ead or mori-
bund insects were removed daily. Results &re shown in Table .

For cockroaches, plastic roach boxes with “ventilated lids were used as tesstarenas. The
top 3-4 cm of the arenas was treated with Vaseline and mineral oil to preavent roaches
from escaping. Water was provided as nededed. The bait was prepared using ground
cat chow, and the active ingredient in acet-one was incorporated on a wei . ght- to-weight
ratio. The treated chow was allowed to dry». The cockroaches were placead in the boxes
and starved for 24 hours prior to bait introduction. 0.03 grams of bait per box were
placed in a weigh boat. The boxes were maintained at 22°C and obse>rved daily for
mortality of the cockroaches. Resuits are Shown in Table 1.

4.  Activity against yellowfever mosqu ito, southern house mosquitoe, and malaria
mosquito larvae via water treatment

Well plates were used as test arenas. Thae active ingredient was dissolwvsed in acetone
and diluted with water to obtain the concesntrations needed. The final sol utions contain-
ing appr. 1% acetone were placed into each well. Approximately 10 mmosquito larvae
(4™-instars) in 1 ml water were added to each well. Larvae were fed orne drop of liver
powder each day. The dishes were covered and maintained at 22°C— Mortality was
recorded daily and dead larvae and live cer dead pupae were removed daaily. At the end
of the test remaining live larvae were re<corded and percent mortality wvas calculated.
Results are shown in Table 1.

Each test was replicated at least 3 times.
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Tests conductec with compounds of formula I-1 and i-2 shmowed the following results:

Table |. Activity aagainst various species.

Pest Common Nalame

Pest Latin Name Rate Days or Hours to
achieve 100% mortality

Activity via glasss contact
Argentine ant Linepithema humile 10 pprm | 1-2 days
harvester ant Pogonomyrmex califor-| 10 pprm | 2-3 days

nicus
acrobat ant Cramatogaster spp. 10 pprm | 1-2 days
carpenter ant Camponotus floridanus {10 pprm | 1day

“{fire ant Solenopsis invicta 10 pprn |4 hours

house fly Musca domestica 10 ppsm |4 hours
stable fly Stomoxys calcitrans 10 ppmm |4 hours
flesh fly Sarcophaga sp. 10 ppmm |4 hours
yellowfever mo=squito | Aedes aegypti 10 pp'm |4 hours
house mosquitco Culex quinquefasciatus |0.5 pom |4 hours
malaria mosquisto Anopheles albimanus |1 ppmm | 1day
German cockroach Blattella germanica 100 p=pm | 5-24 hours
cat flea Ctenocephalides felis | 100 pspm | 2 days
brown dog tick Rhipicephalus san-{10 ppam | 3-5 days

guineus
Activity via soil contact
Argentirte ant Linepithema humile 0.1Ww=% 1-2 days
acrobat ant Crematogaster spp. 0.01vv% |2 days
carpenter ant Camponotus floridanus | 0.01vv% |1 day
fire ant Solenopsis invicta 0.01wv% |1 day
subterranean t-emite Reticulitermes fiavipes |0.005w% | 1-3 days
Activity via baift
Argentine ant Linepithema humile 1.0w=% |2-3days
acrobat ant Crematogaster spp. 1.5Ww™% |6-7 days
carpenter ant Camponotus floridanus |2.0w~% |1-3 days
fire ant Solenopsis invicta 0.7Ww~, |3 days
house fly Musca domestica 0.1w~2s {3 hours
subterranean mermite Reticulitermes flavipes |0.1w»% | 1-2 days
Formosan terrmite Coptotermes formosa-|0.1ww% |5 days

nus
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Pest Common Name Pest Latin Name Rate Days or Hours to
achieve 100 - % mortality
German cockroach Blattella germanica 0.3w% 1-2 days
Activity via water treatme=nt
yellowfever mosquito Aedes aegypti 10 ppn | 2 days
house mosquito Culex quinquefasciatus {10 ppn | 1day
malaria mosquito Anopheles albimanus 1.0 pprm | 1 day

“Comprises/comprising"”

when used in this specificaticon is taken tos specify the

presence of stated featumres, integers, steps or componerts but does not= preclude the

presence or addition of ©ne or more other features, integgers, steps or ccoomponents or

groups thereof.

AMENDEN SHEET
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1. The use of compounds of formula |

_N_ 1

R R )
wherein
W s chlorine or trifluoromethyi;

X and Y are each independently chiorine or bromine;

R' is Cy-Ce-alkyl, C3-Ce-alkenyl, Cs-Ce-alkynyl, or
Ca-Ce-cycloalkyl which may be substituted with 1 to 3 halogen atoms, or
Co-C.-alkyl which is substituted by C;-C4-alkoxy;

R2and R® are C,-Ce-alkyl or may be taken together to form C-Ce-cycloalkyl
which may be unsubstituted or substituted by 1 to 3 halogen atoms;

R* is hydrogen or Cy-Ce-alkyl,
or the enantiomers or salts thereof,
for combating non-crop pests.

The use according to claim 1 whereln the non-crop pests are selected from the
group consisting of the classes Chilopoda and Diplopoda and of the orders Isop-
tera, Diptera, Blattaria (Blattodea), Dermaptera, Hemiptera, Hymenoptera, Or-
thoptera Siphonaptera, Thysanura, Phthiraptera, Araneida, Parasitiformes and
Acaridida.

The use according to claims 1 or 2 wherein the non-crop pests are selected from
the group consisting of the orders Isoptera, Blattaria (Blattodea), Diptera, Hymen-
optera, Siphonaptera, Orthoptera, and Ixodida.

The use of the compounds of formula | as defined in claim 1 for the protection of
non-living organic materials.
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The use according to claim 4 for the protection of non-living organic materials
against non-crop pests selected from the group consisting of the class Diplopoda
and of the orders Isoptera, Diptera, Blattaria (Blattodea), Dermaptera, Hemiptera,
Hymenoptera, Orthoptera, and Thysanura.

The use according to any one of claims 1 to 5 wherein the compound of formula |

is a compound of formula I-1.
CH

) 3

Cl o, HN
H,C CH
CF; c 77

The use according to any one of claims 1 to 5 wherein the compound of formula |
is a compound of formula 1-2.

g
cl . IiN
N -2
H,C
CF; c el el

A method for controlling non-crop pests comprising contacting the pests or their
food supply, habitat, breeding grounds or their locus with a pesticidally effective
amount of a compound of formula | as defined in claims 1, 6 or 7.

A method according to claim 8 wherein the non-crop pests are selected from the
group consisting of the classes Chilopoda and Diplopoda and of the orders Isop-
tera, Diptera, Blattaria (Blattodea), Dermaptera, Hemiptera, Hymenoptera, Or-
thoptera, Siphonaptera, Thysanura, Phthiraptera, Araneida, Parasitiformes and
Acaridida.

A method according to claims 8 or 9 wherein the non-crop pests are selected from
the group consisting of the orders isoptera, Blattaria (Blattodea), Diptera, Hymen-
optera, Siphonaptera, Orthoptera, and Ixodida.

A method for the protection of non-living organic materials against non-crop pests
selected from the group consisting of the class Diplopoda and of the orders isop-
tera, Diptera, Blattaria (Blattodea), Dermaptera, Hemiptera, Hymenoptera, Or-
thoptera, and Thysanura comprising contacting the pests or their food supply,
habitat, breeding grounds, their locus or the non-living organic materials with a

AMENDED SHEET
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pesticidally effective amount of a compound of formula | as defined in claims 1, 6
or7.

A method for the protection of animals against non-crop pests selected from the
group consisting of the class Chilopoda and of the orders Araneida, Hemiptera,
Diptera, Phthiraptera, Siphonaptera, Parasitiformes and Acaridida, comprising
treatment of the pests in water bodies and/or in and around buildings with a pesti-
cidally effective amount of a compound of formula | as defined in claims 1, 6 or 7.

A method according to claim 12 wherein the non-crop pests are selected from the
group consisting of the Diptera, Phthiraptera, Siphonaptera, and Parasitiformes
orders.

A bait composition which comprises a pesticidally effective amount of a compound
of formula | as defined in claims 1, 6 or 7 and an attractant.

The use of compounds of formula (l) as claimed in any one of claims 1 to 7, sub-
stantially as hereinbefore described or exemplified.

The use of compounds of formula (l) including any new and inventive integer or
combination of integers, substantially as herein described.

A method according to the invention for controlling non-crop pests, substantially
as hereinbefore described or exempilified.

A method for controlling non-crop pests including any new and inventive integer or
combination of integers, substantially as herein described.

A method according to the invention for protecting non-living organic materials
against non-crop pests, substantially as hereinbefore described or exemplified.

A method for protecting non-living organic materials against non-crop pests in-
cluding any new and inventive integer or combination of integers, substantially as

herein described.

A method according to the invention for protecting animals against non-crop
pests, substantially as hereinbefore described or exemplified.

A method for protecting animals against non-crop pests including any new and
inventive integer or combination of integers, substantially as herein described.

AMENDED SHEET
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23. The bait composition as claimed in claim 14, substantially as hereinbefore de-
scribed or exemplified.

24. The bait composition including any new and inventive integer or combination of
integers, substantially as herein described.

AMENDED SHEET
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