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"~ ESTER COVPCHRIDS AND NOXI OUS LI FE- CONTROLLI NG AGENTS CONTAI NI NG THE SAME AS
AN ACTI VE. I'NGREDI ENT BACKGROUND OF THE | NVENTION Field of the Invention The
present inventiph relates to an ester conpound and a noxi ous
l.ife-controlling agent containing 5 the sanme as an active ingredient.

Rel ated Art Hitherto, it is described, fon exanple, in Japanese Patent
Application Kokoku No. Sho 40-23194 and Japanese Patent Application Kokai
No. Hei 5-186423 that a 10 certain kind of ester conpounds is used as an
active ingredi ent ESOER GOMPQUNBS | ANDeN@IOUS dIIFE-CONTBRIILING AGENESer, it is not
al ways sai d that thod@NEAHHYGNTHE SAME A5t AN ACT DIty INGRERRENICt i ve i ngredi ent
for noxious life-controlling agents in terns of activity and 15 the |ike.
SUMVARY OF THE I NVENTION In view of the situation described above, the
present inventors have extensively studied to find a conmpound having an
excel | ent noxggﬁﬁGka bcsgt&ﬁhl'ggEﬁglﬁhfect, and as a result have found
that an ester “conmpound représenie y e followng formula (1) has an
excel | ent noxi oug;bi fepgORheOkhiBgtebhect . The present inventors thus
conpl eted the present 1 nvention. The present invention provides an ester

The present invention relates to an ester

compound and a noxious life-controlling agent containing

)
18]

the same as an active ingredient.

Related Art

)]

Hitherto, it is described, for example, in

Japanese Patent Application Kokoku No. Sho 40-23194 and

Japanese Patent Application Kokai No. Hei 5-186423 that a
10 certain kind of ester.compounds is used as an active

ingredient for noxious life-controlling agents.

| However, it is not always séid that those
compounds are.satifactory as an active ingredient for
noxious life-controlling agents in terms of activity and

15 the like.

SUMMARY OF THE INVENTION
In view of the situation described.above, the

present inventors have extensively studied to find a
compound having an excellent noxious life-controlling

20 éffect, and as a result have found that an ester compound
reéfesented;by the following formula (1) hés an excellent
noxious life—cdﬂfrolling effeét{ The preseht inventors
thus completed the present invention.

The present invention provides an ester



-2- conpound represented by the forrmula (I) (hereinafter referred to as
present conpound), 0 CH3 0 . X [err] ' [err]
“wherein X represents a“hal ogen atom hydrogen atomor a nmethyl group, and R
represents an al kyl, cycloal kyl or 5 hal oal kyl group, and a noxi ous
|ife-controling agent containing the sanme as-an active ingredient. DETAI LED
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS In terns of a noxious
life-controlling effect 10 and the like, X in the fornula (1) is preferably
a net hyl gr oupcohpdunderepiregenited, byhitbei fiormuler 6 &)néhareipafses
preferably a hydrogen or fluorine atom and Rin the formula (I) is
preferably a [ ErEpraERylto per PresgptogPRPPUBf)err] hal oal kyl group, nore
preferably a [err] alkyl 15 (e.g. ethyl), [err] hal oal kyl (e.g. '
2,2,2-trifluoroethyl or 1,1,1, 3,3, 3-hexafl uoroisopropyl) or cyclopropyl
-group. The present conpoungl can be produced, for exanple, by the follow ng
met hod: A net hod of reacting a carboxylic acid conpound represented by the

formula (11), CH, 0 X
- /
NCH,0CCH-CHCH=C (1)
CH, c COOR
. /N
- o] CH, CH,

[¥]

wherein X represents a halogen atom, hydrogen atom or a

methyl group, and R represents an alkyl, cycloalkyl or
5 haloalkyl group, |

and a noxious life-controling agent containing the same’

as an active ingredient.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
In terms of a noxious life~controlling effect
10 and the like, X in the formula (I) is preferably a methyl
group, hydrogen, fluorine, chlorine or bromine atom, more
preferably a hydrogen or fluorine atom, and R in the
formula (I) is preferably a C,-C; alkyl, C,~C; cycloalkyl
or C,~C;, haloalkyl group, more preferably a C,-C, alkyl
15 (e.g; ethyl), C,-C,; haldalkyl (e.g. 2,2,2-trifluoroethyl
or 1,1,1,3,3,3-hexafluoroisopropyl) or cyclopropyl group.
| The present compound can be produced, for
example, by the following method: A method of reacting a

carboxylic acid compound represented by the formula (1),



- 3- X HOOCCH- CHCH=C - (rry c COOR CH3 CH3 wherein X
and R are as defined above, or its reactive derivative with an al cohol
compound represented by the formula (I111), [err] (I1l) in arate of usually
1 nole of the former to 1 to 1.5 5 noles of the latter. The reactive :
derivative of the carboxylic acid conmpound rgpresented by the formula (I1)

I ncl udes preferably an acid chloride conpound. The reaction of the
carboxylic acid conpound 10 itself with the al cohol conpound is usually
carried out in an organic solvent [e.g. d&chl oronethane, tetra- hydrofuran
(THF), benzene or toluene] in the presepée of a dehydrating agent [e.g.

di cycl ohexyl car bodi i m de (HBBE}CEH+CHCH=C I1)

N, N- di met hyl ani nopr opyl - N - et h\\ ¢ar bodi i %i de 15 hydrochl oride (WC)]. In
this reaction, an organic base/;QSh as, f@PORxanple, pyridine,

triethylamne, 4-
v CH3 CH3

wherein X and R are as defined above,

or its reactive derivative with an alcohol compound

0

represented by the formula (III),

L¥]

|  ncH,om | (I1I)

in a rate of usually 1 mole of the former to 1 to 1.5
5 moles of the iatter.

The reactive derivative of the carboxylic acid
compound represented by the formula (II) includes
preferably an acid chloride compound.

The reaction of the carboxylic acid compound

10 itself with the alcohol compound is usually carried out
in an organic solvent [e.g. dichloromethane, tetra-
hydfofuran (THF), benzene or toluene] in the presence of
a dehydrating agent [e.g; dicyclohexylcarbodiimide (DCC)
or N,N-diméthylaminopropyl-N'—ethylcarbodiimide

15 hfdfochloride (WSC)]. 1In this reaction, an organic base

such as, for example, pyridine, triethylamine, 4-



-4- di et hyl am nopyri di ne or diisopropyl ethylam ne may be caused to
coexist. Usually, the reaction tenperature is in the range of from-10[err]
to -+100[err] or the boiling point of the organic solvent used, preferably
fromerr] to 30[err]. 5 The reaction of the carboxylic acid
chl.oride with the al cohol conpound is usualjy-carried out in an organic

sol vent such as di chl oronet hane, THF, benzene or toluene in the presence of
an organi c base such as pyridine, triethylam ne or 4-dinmethylam nopyridine.
The 10 reacti ondimeteybanisopyridinécor adybesopropyphetiiv]l anihe tmay1B€[ err |
or the boiling point of the organic solvent used, preferably from[err] to -
30[err]. After ¢3wsed bP cpexishet i Ypually: hthe ceeacbion otemPerativee abdl i ed

usual work-up treatnents such_ag extraction with organic 15 solvents,
washi ng, concent?ath®rcangetpé f??@.'#ﬁﬂ%,t?hbl s$re® EP%s%ﬂfi%B%pBﬂhﬂtcan

b bt ai ned. |If th | Li d furtheg, i fled
AIRADLAR e -y e SRS TR S D R S A R
conpound i ncgudes Opt'Pa'TﬁadréQcQ§8ﬂe§E'%ﬁé bé?gﬁ&ﬁlissHE&&P&hﬁBSEhEhe
cycl opropane- carboxylic acrd nolety. e present 1nhvention includes al
these possi bl e 9P Cohe FTOROTEESMESINd SPEBiSuall carried out in an

organic solvent such as dichloromethane, THF, benzene or

9

toluene in the presence of an organic base such as
pyridine, triethylamine or 4-dimethylaminopyridine. The

10 reaction temperature is in the range of from -10°C to
+100°C or the boiling point of the organic solvent used,
preferably from 0°C to 30°C. After finish of the
reaction, to the reaction solution are applied usual
work-up treatments such as extraction with organic

15 solvents, washing, concentration and the like. Thus, the
desired present compound can be obtained. If necessary,
the resulting compound may further be purified by usual
operations such as chromatography and the like.

The present compound includes optical and

20 geometrical isomers resulting from the cyclopropane-
carboxylic acid moiety. The present invention includes
all these possible optical and geometrical isomers. The
preferred stereoisomer is such that the cyclopropane- .
carboxylic acid moiety has.a (1R) configurétion for the

25 carbon atom to which the carboxyl group is bonded and
the geometrical isomer of double bond of wvinyl group of
the-moiety has an (E) form when X represents a halogen

atom. When X represents a hydrogen atom or methyl group,



preferred stereoi somer is such that the cycl opropane- carboxylic acid

noi ety has a (1R) configuration for the 25 carbon atomto which the

car boxyl group is bonded and the geonetrical isoner of double bond of vinyl
group of the noiety has an (E) formwhen X represents a hal ogen atom When
X represents a hydrogen atomor nmethyl groupy _ -5- the preferable
geonetrical isoner of the double bond has a (2Z) form The carboxylic acid
of the fornmula (I1) used in the present invention can be produced, for
exanpl e, 5 accorgdpreferdblid qgbamstridel isonap ok stheradanledund han
Kokai No. Sho 57-126447 and European Patent No. 0050534 when X is. a hal ogen
atom Wien X is a (Fdrfomem. at om the carboxylic acid of the fornmula Il can
be produced by such a nethod as described in_Japanese 10 P teP §p Iigation
Kokai No. Sho 56- 164158 anBheaparkesyhHhecAtidps iE‘é\%iGﬂr%%i iﬂ; gﬁ?

1-156943. The al cohol of the fornula (I11) used in the oresent | ionis

a known conpoundt® M%W??%Ed"?‘b%‘ﬂ?”?’brg%&}fpl%r,oé‘hc a%%ee’éa}%{@%’

v on 9 KokoktalRy €00 et odlErBER M SAPRRMY Satlit S
Appliéation Kokai No. Sho 57-126447 .and European Patent

No. 0050534 when X isla halogen atom. When X is a

)

hydrogen atom, the carboxylic acid of the formula II can

be produced by such a method as described in Japanese

[ 3]

10 Patent Application Kokai No. Sho 56-164158 and Japanese
Patent Application Kokai No. Hei 1-156943. |
The alcohol of the formula (III) used in the
present invention is a known compbund, which is
described, for example,_in Japanese Patent Application
15 Kokoku No. Sho 41-2457.

The present compound exhibits a controlling
activity, for example, against noxious life listed below.
Noxious insect pests such as:

Hemiptera:

20 Planthoppers (Delphacidae) such as small brown

planthopper (Laodelphax striatellus), brown rice

planthopper (Nilaparvata lugens), whitebacked rice

planthopper (Sogatella furcifera), etc.; leafhoppers

(Deltocephalidae) such as green rice leafhopper

25 (Nephotettix cincticeps), zig-zag rice leafhopper

(Recilia dorsalis), green rice leafhopper (Nephotettix

virescens), etc.; aphids (Aphididae), plant bugs

(Alydidae, Coreidae, Miridae, Pentatomidae, Tingidae,



activity, for exanple, against noxious life |isted bel ow Noxious insect
pests such as: Hem ptera: 20 Pl ant hoppers (Del phaci dae) such as
smal | brown planthopper (Laodel phax striatellus), brown rice planthopper
(Nllaparvata | ugens), whitebacked rice planthopper (Sogatella furcifera),
etc.; leafhoppers (Deltocephalidae) such as green rice |eafhopper 25
(hbphotettlx cincticeps), zig-zag rice |eafhopper (Recilia dorsalis), green:
rice | eafhopper (Nephotettix virescens), etc.; aphids (Aphididae), plant
bugs (Al ydi dae, &esej faewhMefllbes CRhéptodidae), Tscglelatnsects6- etc. ),
whiteflies (A eyrodidae), scale insects (Coccoidea), junping plantlice

(Psyl i dae), etc(C¢e@mﬂ®ea¢;ajuﬁyxaglnlanthsCQPQPﬁYltkéﬁekuc% @s rice stem
5 borer (Chilo suppressalis), rice |leafroller (Cnaphal ocrocis nedinalis),
Indhan meal noth (Ploﬂenldﬂptﬁﬁﬁhctella) etc.; ow et noths (Noctuidae)

such as common cutworm ( Spodoptera |i , rice arnmyworm (Pseudal eti a
separata), cabbage arnywor RYER&ABsPPE fo?k¥5§;F§§§Y?¥8F .,gmﬁﬁngS%gm
(Pieridae) sugh ggrernpaﬁllo suppressalis), rice leafroller

.(Cnaphalocrocis medinalis), Indian meal moth (Plodia

interpunctella), etc.; owlet moths (Noctuidae) such as

5

common cutworm (Spodoptera litura), rice armyworm

(Pseudaletia separata), cabbage armyworm (Mamestra

L gl

10 brassicae), etc.; whites (Pieridae) such as common

cabbage worm (Pieris rapae crucivora), etc.; bell moths

(Tortricidae) such as Adoxophyes spp., etc.;
Carposinidae; lyonetiid moths (Lyonetiidae); tussock

moths (Lymantriidae); plusiid moths (Plusiinae); Agrotis

15 spp. such as turnip moth (égrotis §Egetum), black cutworm

(égrotis ipsilon), etc.; Heliothis spp., etc.:

diamondback moth (Plutella xylostella), casemaking

clothes moth (Tinea translucens), webbing clothes moth

(Tineola bisselliella), etc.

20 Diptera:
House mosquitoes (Culex spp.) such as common

mosquito (Culex pipiens pallens), Culex

tritaeniorhynchus, etc.; Aedes spp. such as Aedes

aegypti, Aedes albopictus, etc.:; Anophelinae such as

25 Anopheles sinensis, etc.; midges (Chironomidae); Muscidae

such as houseflies (Musda domestica), false stableflies

(Muscina stabulans), lesser houseflies (Fannia

canicularis), etc.; blow flies (Calliphoridae); flesh




cabbage worm (Pieris rapae crucivora), etc.; bell noths (Tortricidae) such
as Adoxophyes spp., etc.; Carposinidae; |yonetiid noths (Lyonetiidae);
tussock noths (Lymantriidae); plusiid noths (Plusiinae); Agrotis 15 spp.
such as turnip nmoth (Agrotis segetum, black cutworm (Agrotis ipsilon),
etc.; Heliothis spp., etc.; dianondback nmot/h (Plutella xylostella),
caseneki ng clothes noth (Tinea translucens), webbing clothes noth (Tineola
bisselliella), etc. 20 D ptera: House nosquitoes (Cul ex spp.) such as
conmon nosqui t €1i@s & Saricuphegidae )onanthCmydd d filtiesni( Anthonyiddaet)c. ;
Aedes spp. such as Aedes aegypti, Aedes al bopictus, etc.; Anophelinae such
as 25 Anophel esusihh@ssissedsiorn magdgds (Dedileo pd@ityxe), PMpdenda@ggedh as
houseflies (Misca donestica), false stableflies (Miscina stabulans), |esser

housef | ies (Faf a@midias)s) eter¢. FrppidnEliess (Tephrifidardde Sriadiesh

maggot (Del i a BERA Lo R RRRL s Pt daaFe APEYSHERIGReY os

(Tephritidag); «3allid 'Hiied '('T%%a@d%%%hb'l'a‘éie)f?li@&t Rslilugs 16RRYghodi dae) ;
stable flies (Stomoxyidae), etc. |

Beetles (Coleoptera):

1)

Corn rootworms (Diabrotica) such as western

corn rootworm (Diabrotica virgifera), southern corn

L 2]

10 rootworm (Diabrotica undecimpunctata), etc.; scarabs

(Scarabaeidae) such as cupreous chafer (Anomala cuprea),

soybean beetle (Anomala rufocugrea), etc.; weevils

(Curculionidae) such as rice water weevil (Lissorhogtrus

oryzophilus), etc. Rhynchophoridae such as maize weevil

15 (Sitoghilus zeamais), etc.; darkling beetles

(Tenebrionidae) such as yellow mealworm { Tenebrio

molitor), red flour beetle (Tribolium castaneum), etc.:;

leaf beetles (Chrysomelidae) such as striped flea beetle

(Phyllotreta striolata), cucurbit leaf beetle

20 (Aulacqghora femoralis), etc.; deathwatch and drugstore

beetles (Anobiidae):; Epilachna spp. such as twenty-eight-

spotted ladybird (Epilachna vigintioctopunctata), etc.:;

powderpost beetles (Lyctidae); false powderpost beetles
(Bostrychidae); longicorn beetles (Cerambycidae)} robe

25 beetles (Paederus fuscipes); etc.

Cockroaches . (Dictyoptera):

German cockroach (Blattella germanica),

smokybrown cockroach (Periplaneta fuliginosa), American




5 tabanid flies (Tabanidae); black flies (Sinmuliidae); stable flies

(St onoxyi dae), etc. Beetles (Col eoptera): Corn rootwornms (Diabrotica) such
as western corn rootworm (Di abrotica virgifera), southern corn 10 rootworm
(Di abrotica undeci npunctata), etc.; scarabs (Scarabaei dae) such as cupreous -
chafer (Anonmal a cuprea), soybean beetle (Angal a rufocuprea), etc.; weevils
(Curculionidae) such as rice water weevil (Lissorhoptrus oryzophilus), etc.
Rhynchophori dae such as nmi ze weevil 15 (Sitophilus zeamis), etc.;

dar kl i ng beet | escackamnanh dRaldgplanetia anqzaldm)r;e&inmnc:(dﬁqmdm
nmolitor), red flour beetle (Tribolium castaneun), etc.; |eaf beetles
(Chrysonel i dae) (Renindangts haunmes) .bmﬂagl‘l(alh)ddm dtBliatite a) ,

cucur-bit | eaf beeLIe 20 (Aul acophora fenoralis), etc.; deathwatch and
drugst ore beetl&fﬂiﬂ%ﬂiﬁae)et%pl I achna spp such as twenty- ei ght- spotted
b adybird (Epil achna nt | o unct at et C.; powderpost beetles

(Lyctsi dae); false po Tychldae) | ongi corn beetl es

(Ceranbyci dag); robe 25 hget de CLe ckroaches
(Di ctyopter a;}’? Ger man cockﬁeaﬁg(ﬁ%&’el aovgéeifrr%mizéﬁ @‘E&éﬁr own cockroach
(Periplaneta fulhaRidiqetei A\MRIULAN

Hymenoptera:

1)

Ants (Formicidae), hornets (Vespidae),

bethylid wasps (Bethylidae), sawflies (Tenthredinidae)

Y

10 such as cabbage sawfly (Athalia rosae ruficornis), etc.

Orthoptera: _
Mole crickets (Gryllotalpidae), grasshoppers
(Acrididae), etc.
Fleas (Siphonaptera):

15 Purex irritans, etc.

Sucking lice (Anoplura):

Pediculus humanus, Pthirus pubis, etc. and

Termites (Isoptera):

Reticulitermes speratus, Formosan subterranean

20 termite (Egytotermes formosanus), etc.

Noxious mites and ticks such as:
Spider mites (Tetranychidae):

Carmine spider mite (Tetranychus

cinnabarinus), two-spotted spider mite (Tetranychus

25 urticae), Kanzawa spider mite (Tetranychus kanzawai),

citrus red mite (Panonzghus citri), European red mite

(Panonychus ulmi), etc.




-8- cockroach (Periplaneta anericana), brown cockroach (Periplaneta
brunnea), oriental cockroach (Blatta orientalis), etc. Thrips
(Thysanoptera): 5 Thrips palm, flower thrips (Thrips
hawai i ensi s, etc.; Hynenoptera: Ants (Form cidae), hornets (Vespidae),
bethylid wasps (Bethylidae), sawflies (Tenthgedinidae) 10 such as cabbage
sawfly (Athalia rosae ruficornis), etc. Othoptera: Mle crickets
(Gyllotal pi dae), grasshoppers (Acrididae), etc. Fleas (Siphonaptera): 15
Purex irritans, etc. Suokidgeti ce (Anoplura): Pedicul us humanus, Pthirus
pubis, etc. and Termtes (lsoptera): Reticuliternmes speratus, Fornpsan
subterranean 20 ternite (Boppbiltusenitvepbeanue¥c.etandNoxi ous nites and
ticks such as: Spider mtes_(Tetranychidae): Carmnmine spider nte
(Tetranychus ci nnabariewge dush-BhER$ed spider nmite (Tetranychus

Acaridae, Pyroglyphidae, Cheyletidae,

5 Dermanyssidae, etc.
When the present compounds are used as an

active ingredient for the noxious life-controlling agent,

4}

it is a common practice to formulate them into the

various formulations described below by mixing'with a

+

10 so0lid carrier, a liquid carrier, a gaseous carrier or a
bait, or to impregnate them into base materials such as
mosquito coils, mosquito mats, etc., and if necessary to
add surface active agents and other auxiliaries for
formulation. The above formulations include oil sprays,

15 emulsifiable concentrates, wettablé powders, flowable
formulations such as, for example, water-based suspension
formulations, water-based emulsion formulations,
granules, dusts, aerosols, heating smoking formulations
such as, for example, mosquito coils, electric mosquito

20 mats, electric non-mat formulations, heating smoking
formulations such as, for example, self-combustible
smoking formulations, chemically reactive smoking
formulations, porous ceramic plate-form smoking
formulations, non-heating volatile formulations such as,

25 for example, resinlvolatile formulations, impregnated
paper voltatile formulations, foggings, ULV fbrmulations,
pbisonous baits and the like.

These formulations usually contain the present



25 urticae), Kanzawa spider mte (Tetranychus kanzawai), citrus red mte
(Panonychus citri), European red mte (Panonychus ulm), etc. -9-

| xadi dae: Boophilus mcroplus, etc., and House dust mtes: Acaridae,

Pyrogl yphi dae, Cheyl eti dae, 5 Dernanyssi dae, etc. Wen the present
coppounds are used as an active ingredient jfgpr. the noxious life-controlling
agent, it is a comon practice to fornulate theminto the various
fornul ati ons described below'by mxing with a 10 solid carrier, a liquid
carrier, a gasecospoandi @ an acbive, ingréeédientr iynam cahdent i of 00 bA8EY
materials such as nosquito coils, nosquito mats, etc., and if necessary to
add surface acttee95yehyswahghbt her auxiliaries.for fornul ation. The above

formul ations include oil sprays, .15 enul sifiabl e concentrates, wettable
powders, flowable fornul af 8n§°§aéh°§§r196ruﬁﬁgnﬁPefOEHPéPtbageangﬁgﬂéﬁs|on

formul ati ons, t er-base | sion formul ati ons, rang %f dust aer osol s,
heat i ng smoki ngtPor HEREP %n RY cRoYders (oT grapples WS¢ ?r% el ectric
mosqui t o 5 kaolin clay, diatomaceous earth, synthetic hydrated

silicon oxide, bentonite, Fubasami clay, acid clay),

talcs, ceramics, other inorganic minerals (e.g.

¥)

sericites, quartz, sulfur, active carbon, calcium
carbonate, hydrated silica) and chemical fertilizers

10 (e.g. ammonium sulfate, ammonium phosphate, ammonium
nitrate, urea, ammonium chloride). The liquid carrier
includes for example water, alcohols (e.g. methanol,
ethanol), ketonés (e.g. acetone, methyl ethyl ketone),
aromatic hydrocarbons (e.g. benzene, toluene, xylene,

15 ethylbenzene, methylnaphthalene), aliphatid hydrocarbons
(e.g. hexane, cYclqhexane, kerosene, gas oil), esters
(e.g. ethyl acetate, butyl acetate), nitriles (e.g.
acetonitrile, isobutyronitrile), ethers (e.g. diisopropyl
ether, dioxané), acid amides (e.g. N,N-dimethylformamide,

20 N,N-dimethylacetamide), halogenated hydrocarbons (e.g.
dichlorométhane, trichloroethane, carbon tetrachloride),
dimethyl sulfoxide, vegetable oils (e.g. soybean oil,
cotton seed oil), etc. The gaseous carrier, i.e. a
propellant, includes for example flon gas, butane gas,

25 LPG (liquefied petroleum gas), dimethyl ether, carbon
dioxide gas and the like.

o The surface active agents include for example

alkyl sulfates, alkylsulfonates, alkylarylsulfonates,



20 mats, electric non-mat fornulations, heating snoking formul ati ons such
as, for exanple, self-conbustible snoking fornulations, chemcally reactive
snoki ng formul ati ons, porous ceram c plate-form snoking formul ati ons,

non- heating volatile formul ati ons such as, 25 for exanple, resin volatile
formul ations, inpregnated paper voltatile fiormlations, foggings, ULV
formul ati ons, poisonous baits and the |ike. These fornul ations usually
contain the present - 10 - compound as an active ingredient in an anount
of 0.001%to 95&&bylmergmtetﬁhessahddthairipolnengethylenahedtpnqduthudes
for exanple fine powders or granules of clays (e.g. 5 kaolin clay,

di at omaceous eapehyethulenei glygdlaethess) i pohybxAdde bbﬂ@bﬁlt@Stﬁuﬂasam
clay, acid clay), talcs, ceranmcs, other inorganic mnerals (e.g

sericites, quarE9gex pigehol derivekiyes, aEﬁI%Fﬁn%éEFbonate hydrated

Shosphat o, ammoni um ni tr atBe G IIaRAEH, SRFcRPEPLAGHLOM 8UrPq AR SR PEer
| ncl udes foryexggph . voheLool 6AR0LEhESY - o B N8R0} na§' EBEOLkambEOTES

(e.g. acetone
casein, gelatin, polysaccharides (e.g. starch powder, gum

arabic, cellulose derivatives, alginic acid), lignin

Y

derivatives, bentonite, saccharides, synthetic water-
soluble polymers (e.g. polyvinyl alcohol, polyvinyl

10 pyrrolidone, polyacrylic acids),'etc. The stabilizing
agents include for example PAP (isopropyl acid
phosphate), BHT (2,6-di-tert-butyl-4-methylphenol), BHA
(a mixture of 2-tert-butyl-4-methoxyphenol and 3-tert-
butyl-4-methoxyphenol), vegetabie 6ils, mineral oils,

15 surface active agents, fatty acids and their esters, and
the like.

The base material for the mosquito coils
includes for example mixtures of a vegetable raw powder
(e.g. wood powder, pyrethrum marc) with a binder (e.g.

20 tabu powder, starch,'gluten).

The base material for the electric mosguito
mats includes for example plate-like hardened products df
fibrils of cotton linter or a mixture of cotton linter
and pulp.

25 The base material for the self-combustible
smoking formulations includes for example combustible
ekothermic agents (e.g. nitrates, nitrites, guanidine

salts, potassium chlorate, nitro-cellulose, ethyl



aromati ¢ hydrocarbons (e.g. benzene, toluene, xylene, 15 ethyl benzene,

nmet hyl napht hal ene), aliphatic hydrocarbons (e.g. hexane, cycl ohexane,
ker.osene, gas oil), esters (e.g. ethyl acetate; butyl acetate), nitriles
(e.g. acetonitrile, isobutyronitrile), ethers (e.g. diisopropyl ether,

di oxane), acid amdes (e.g. N, N-di nethyl forjgard de, 20

N, N- di net hyl acet am de), hal ogenat ed hydrocarbons (e.g. dichl oronethane,
trichl oroet hane, carbon tetrachloride), dinmethyl sulfoxide, vegetable oils
(e.g. soybean otéllubosen weed powiers)c. pFhelyatsostimalating agents
propel l ant, includes for exanple flon gas, butane gas, 25 LPG (liquefied
pet rol eum gas) , (@i get Aykatieetatsabhsdi akkatinaseanrthtpetalksalysge
surface active agents include for exapple al kyl sulfates, alkylsulfonates,

|
al kyl aryl sul f on@dtgaromatesy,Fhzonates e XEGRINT HUPPLEING 03928 F§| ERaSed
ducts, pol yet hyl | yeol et | yhydric_al coh ters,
D Sonol ~der i vacPotaSaiut HEerafe) s RenBRsFI¥8 | 8eS}SPoRER iR sHT on such as
2 conot t : . ! o
Geratin. pogecmefuiPRoe! PHeg8°BEarcl) . e RECHEC S 00, PAPERLRACE5EL
derivatives, algiptr)aghd)pihd8PEN(Eeyi VafhiRetiLephopess. sacchari des,

synthetic water-
The base material for the chemically reactive
- smoking formulations includes for example exothermic
agents (e.g. sulfides, polysulfides, hydrosulfides and
10 hydrate salts of alkali metals, calcium oxide), catalysts
(e.g. carbonaceous substances, iron carbide, activated
clay), organic foaming agents (e.g. azédicarbonamide,
benzenesulfonylhydrazide, dinitrosopentamethylene-
tetramine, polystyrene, polyurethane) and fillers (e.g.
15 natural fiber pieces, synthetic fiber pieces).

"The base material for the non-heating volatile
formulations includes for example thermoplatic resins,
filter paper and Japanese paper.

The base material for the poisonous baits

20 include for example bait components (e.g. grain powders,
vegetable oils,.saccharides; crystalline cellulose),
antioxidant (e.g. dibutylhydroxytoluene, nordihydro-
guaiaretic acid), pfeservatives (e.g. dehydroacetic
acid), substances for preventing erroneous eating (e.g.

25 red pepper powder), and attractants (e.g. cheese perfume,
onion perfume, peanut oil).

| Flowable formulations (water-based suspehsion

or emulsion formulations) are generally obtained by



sol ubl e polynmers (e.g. polyvinyl alcohol, polyvinyl 10 pyrrolidone,

pol yacrylic acids), etc. The stabilizing agents include for exanple PAP

(i sopropyl acid phosphate), BHT (2,6-di-tert-butyl-4-nethyl phenol), BHA (a
m xture of 2-tert-butyl-4-net hoxyphenol and 3-tert- butyl-4-nethoxyphenol),
vegetable oils, mneral oils, 15 surface ac{gve agents, fatty acids and
their esters, and the like. The base material for the nosquito coils

i ncludes for exanple mxtures of a vegetable raw powder (e.g. wood powder
pyr et hrum mar c) filneAly dispersfeggl 20 FaBuofowber presenthcogpouad) inThe
base material for the electric nosquito mats includes for exanple

pl at e-1i ke har dwaterpcontedining Pi.Britps 16f oft soAiepersingr agemtyt Ord &P
cotton linter and pul p. 25 The base material for the

sel f-conbusti bl & §n8§|ﬁgSPéPﬁﬂﬁéPPoﬁ§SPﬁ$PG&e§efSr E%Sﬁﬁp§l¥8nﬁeéﬂpﬁﬁ§
exot herm ¢ agent

di t
chlorate, nitro® 8@§paﬂg§eg&g?h§fthgk%%%%%;)cgpsu Ogge @%o p8&§833?¥&@
pyrolysis-stgmuLgLling,agenks (eaﬂt1§B§ﬁEhg”§b@ht§?lEﬁtiébgébbggeg?rth et al

sal ts,
stabilizers, spreading agents, penetration auxiliaries,

antifreezing agents, antibacterial agents, antimolding
- agents). It is also possible to obtain oil-based.

suspension formulations by replacing water by an oil in

10 which the present compound is almost insoluble. The
protective colloids include for example gelatin, casein,
gums, cellulose esters, polyvinyl alcohol, etc., and the
compounds giving thioxtropy_include for example
bentonite, aluminum magnesium silicate, xanthane gum,

15 polyacrylic acid and the like.

The formulations thus obtained are used as
they are or diluted with water, etc. They may also be
used in mixture with other insecticides, acaricides,
nematicides, soil-pest controlling agents, fungicides,

20 herbicides, plant growth regulators, synergists,
fertilizers, soil improvers, etc., or may be used
‘together with these chemicals simultaneously and without
mixing.

- Examples of the insecticides and acaricides

25 wused herein include for example the following:

Organophosphorus compounds'such as
fénitrothion [0,0-dimethyl O-(3-methyl-4-nitrophenyl)-

phosphorothioate), fenthion [0,0-dimethyl O-(3-methyl-4-



di chromat es, .chromates), oxygen-supplying agents (e.g. potassiumnitrate),
conbustion assistants (e.g. 5 nelam ne, wheat starch), fillers (e.g.

di at omaceous earth) and binders (e.g. synthetic pastes). The base materi al
for the chemcally reactive snoking fornul ations includes for exanple

exot herm c agents (e.g. sulfides, polysultLi g s._ hydrosul fides and 10
hydrate salts of alkali netals, calcium oxi %), catal ysts (e.qg.

car bonaceous substances, iron carbide, activated clay), organic foan ng
agents (e.g. azothethybtlaio Hshemeny-eptasspharytieliie) dejiazinon [0, 0-

di ni trosopent anet hyl ene- tetram ne, polystyrene, polyurethane) and fillers
(e.g. 15 nat ur ald¥ethylQ-edebsopnopiiet 6 ondthsekpipiavietin -4+l phosphorer | al
for the non-heating volatile formulations inc]udes for exanple thernoplatic

resins, filter pdpatal riporerinhes [ dathknQrd Q. Goirighloro-2-
Degetable ofls. BEHEHIIRRPRRRSRTAToE IR Loy SArt R (e g
denyal oavet | & act e S RRISHRACS b $Rbvent  ng-orr bheous eat i ng. (e. o, 95
beanut or1) Fl owabl SETAE B8] Slidodiadl sUAF S MG (S PR
formul ations) ang @RASAINImAE R (b ¥%ur [2-isopropoxyphenyl N-

d methylcarbamate], etc.;

pyrethroid compounds such as ethofenprox [2-(4-

(2]

10 ethoxyphenyl)-Z-methylpropyl-3-phenoxybenzYl ether],
fenvalerate [(RS)-a-cyano-3-phenoxybenzyl (RS)-2-(4-
chlorophenyl )-3-methylbutyratel, ésfenvalerate [(S)-a-
cyano-3-phenoxybenzyl (S)-2-(4-chlorophenyl)-3-
methylbutyrate], fenpropathrin [(RS)-a-cyano-3-

15 phenoxybenzyl 2,2,3,3-tetramethylcyclopropane-
carboxylate], cypermethrin [ (RS)-a-cyano-3-phenoxy-
benzyl (1lRS-cis,trans)-3-(2,2-dichlorovinyl)-2,2-
dimethylcydlopropanecarboxylate], permethrin.[3—
phenoxybenzyl (1RS-cis, trans)-3-(2,2-dichlorovinyl)-2, 2-

20 dimethylcyclopropanecarboxylate], deltamethrin [(S)-a-
cyano-3-phenoxybenzyl (1R-cis)-3-(2,2-dibromovinyl)-2,2-
dimethylcyclopropanecarboxylate], 2-methyl-2-(4-
bromodifluoromethoxyphenyl )propyl (3-phenoxybenzyl)
ether, tralomethrin [(1R-cis)3[(1'RS)(1',2',2',2'-

25 tetrabromoethyl)]—z,2-dimethylcyclopropanecarboxylic acid
(S)-a-cyano-3-phenoxybenzyl ester], silafluofen [4-
efhoxyphenyl {3-(4-fluoro-3-phenoxyphenyl )-propyl}

dimethylsilane], d-phenothrin [3-phenoxybenzyl (1R-



- 13 - finelly dispersing 1 to 75% of the present conpound in water
containing 0.5 to 15% of a dispersing agent, 0.1 to 10% of a suspension
assistant (e.g. protective colloids, conmpounds giving thixotropy) and 0 to
10% of a suitable 5 auxiliary (e.g. antifoam ng agents, anticorrosives,
stabilizers, spreading agents, penetratiom®guxiliaries, antifreezing
agents, antibacterial agents, antinolding agents). It is also possible to
obtain oil-based suspension formul ations by replacing water by an oil in 10
whi ch the preseis,trans)rdhrysanthematedol cyphenotheipr ¢ 88t)i-ae ayainiosidds

I nclude for exanple gelatin, casein, guns, cellul ose esters, polyvinyl

al cohol , etc., phesoxybenaypoABscdisvitmgnshi-chrysppthemated .f & exanple
bentonite, alum num magnesi um silicate, xanthane gunl 15 pol yacrylic acid:

and the |ike. FREWEEhFIPalPoRENENdsoREVABETRYd (48d §dSrAEPREE or
R A T IR TR
e dem, 520 IR BUGIY - (9, SRR SR bSO
chem cal s si MuLE3029UgHpetyYokdIPropenyl }-cyclopropanecarbozylate],
cyfluthrin[ (RS )-a-cyano-4-fluoro-3-phenoxybenzyl 3-(2,2-
‘ dichlorovinyl)-z,2—dimethylcyclopropanecarboxylate,
lambdahalothrin [(RS)-a-cyano-3-phenoxybenzyl (1RS)-
10 cis(Z))-3-(2-chloro-3,3,3-trifluoroprop-l-enyl)-2, 2~
- dimethylcyclopropanecarboxylate], tefluthrin [2,3,5,6-
tetrafluoro-4-methylbenzyl (1RS-cis(Z))-3-(2-chloro-
3,3,3-trifluoroprop—1-enyl)—2,Z-dimethylcyclopropane—
.carboxylate], transfluthrin [2,3,5,6—tefrafluorobenzyl
15 (1R-trans)-3-(2,2-dichlorovinyl)-2,2-dimethyl-
cyclopropanecarboxylate], etc.:; and
nitroimidazolidine derivatives such as
imidachloprid [1-(6-chloro-3-pyridylmethyl )-N-nitro-
imidazolidin-2-ylidenamine], etc., and benzoylphenylurea
20 compounds such as chlorofluazuron [1-(3,5-dichloro-4-(3-
chloro-5-~trifluoromethylpyridin-2-yloxy)phenyl)-3~(2, 6~
difluorobenzoyl)u:ea], teflubenzuron [1-(3,5-di¢hloro—
2,4-difluorophenyl)-3-(2,6-difluorobenzoyl)ureal,
flufenoxuron [1—(4-(2-chloro—4—trifluoromgthylphenoxy)-2-
25 fluorophenyl)-3-(2, 6~difluorobenzoyl)ureal, etc.
When the present compounds are used as an
acfive ingredient for the noxious life-controlling agents

used in agriculture, their dosage rate is usually 0.1 to



m xi ng. Exanples of the insecticides and acaricides 25 used herein include
for exanple the follow ng: O ganophosphorus conpounds such as fenitrothion
[ 0, O-di net hyl O0O-(3-nmethyl-4-nitrophenyl)- phosphorothioate), fenthion

[ 0, O-di net hyl O-(3-nethyl -4- - 14 -

(net hyl t hi o) phenyl ) - phosphor ot hi oate), di.agighan [0, O-

di et hyl - 0- 2-i sopr opyl - 6- et hyl pyri m di n- 4-yl phosphoro- thioate],

chl orpyri phos [0, O-di ethyl-0-3,5,6-trichl oro-2- pyrldylphosphorothioate],
DDVP [ 2, 2- di chl 30® vy 0 &e&mtmmmmnusiﬁiable ceoheemteatespounds
such as BPMC [ 2-sec-butyl phenyl nethyl carbamate], propoxur

[ 2- i sopr opoxyptegittable eowdersy bilewalle cfermu tJeQIFﬂm%it%on?)?ﬁtrm%e@uch as

et haf enprox [2-(4- 10_ et hoxyphenyl met hyl pr opyl - 3- phenoxybenzyl ether],
fenval erate [( llétg@dquotlg WM eRTox %}g@,ﬂ@p%;@t@x} moncentration of the

e S ohtnd SR PGB R EEI01S S Ul rrrennes
PR U 1S B0 P G e MEI YR sy etpo attuses
[ (RS) - a-cyano- %ﬂﬂﬂ?mﬂﬁ¥ present compounds are used as an active
ingredient for the noxious life-controlling agents used
- for household and public hygiene, the emulsifiable
concentrates, wettable powders, flowable formulations,

10 etc. are applied diluted with water 0.1 to 10000 ppm, and
-the oil sprays, aerésols, fumigants, smoking
formulations, volatile formulations, foggings, ULV
formulations, poisonous baits, etc. are applied as they
are.

15 Any of these dosage rate and application
concentration varies with the kind of formulations, when,
where and how these formulations are applied, the kind of
pests, the degree of damage, etc., and therefore they may
-be increased or decreased independently of the ranges

20 described above.

The present invention will be illustrated in
more detail with reference to the following preparatlon
examples, formulatlon examples and test examples, but 1t

is not limited to these examples.

25 Preparation Example 1
Three hundred milligrams of (1R, cis)-2,2-

dimethyl-3(E)-[2~fluoro-2-(ethoxycarbonyl )ethenyl]-



benzyl (lRS-cis,trans)FS-(Z,Z-dichIoroVinyI)-2,2-

di met hyl cycl opr opanecar boxyl ate], pernethrin [3- phenoxybenzyl
(1RS-cis,trans)-3-(2,2-dichlorovinyl)-2,2- 20

di et hyl cycl opr opanecar boxyl ate], deltanethrin [(S)-a-
cyano- 3- phenoxybenzyl (1R-cis)-3-(2, 2-di broggviinyl) -2, 2-

di nmet hyl cycl opr opanecar boxyl ate], 2-nethyl-2-(4-

br onodi f | uor omet hoxyphenyl ) propyl (3-phenoxybenzyl) ether, tralonethrin
[ (1R-cis) 3[ (1' Rytdlopropané-1-@arboxylic acid and 243 mg of N-
tetrabromoet hyl )] -2, 2-di net hyl cycl opr opanecar boxylic acid ]

(S) - a-cyano- 3-p yoreymsthyk)dinethylngleinide [weredissgpiesd|in 4 ml
(3-(4-fluoro-3-phenoxyphenyl )-propyl} dinethylsilane],, d-phenothrin

[ 3- phenoxybenzy|o% 9&EY dl@hli%"‘?m%ﬁga,%? ansy cﬁ?‘?/s‘%ﬁﬁ‘}f‘]em%]s,dc‘yﬁ%‘hdﬁﬁ? n
[ (RS) - a-cyano- 3- enoxyhenzyl 4é$%ci tr -chr thennt e -
resmethrin [5- be?fg‘%‘?fgtﬁ?ﬁrﬁnﬁ e?aﬁ{lr%i , r%s%fw&?wfgt e],
acrinathrin [{S)zar = 1004V, : imi :

(1R cis(2))-( ?%.%&%3 oxo*l-gé-g{%gﬁ‘?’f'%l,%‘? Jiydrochloride (WSC),
hexaf | uor opr opy| ¢ )\ QPE N1 GF] R NEE H RAVA B} €l amount of 4-
cyfluthrin[(RS)-a-cyano-4-fluoro-3-phenoxybenzyl 3-(2,2- .

di chl orovi nyl) - 23 ianekneL dhvd sy O O € GRF £ Va i 18r i np TRska hed ot {1iidd  for

[ (RS) - a- cyano- 3- phenoxybenzy] (1RS)- 10
Ccis(2))-3-(2-chlxz tacurs Zat rtié usimpregmbexatine 2, the reaction solution
was poured into a cold aqueous dilute solution of citric
10 acid, and extracted three times with dichloromethane.
The dichloromethane layers were combined, washed with a
saturated aqueous sodium chloride solution and dried over
anhydrous magnesium sulfate. The solvent was then
distilled off under reduced pressure. The residue was
15 subjected to column chromatography on silica gel [eluent,
n-hexane:ethyl acetate.= 3:1 (V/V)] to obtain 205 mg of
the desired dimethylmaleimidomethyl (1R,cis)-2,2-
dimethyl-3(E)-[2-fluoro-2-(ethoxycarbonyl )ethenyl]-
cyclopropane-l-carboxylate [present compound (1)] as a

20 colorless, transparent, viscous oily product (yield,

43%).
ngo 1.5040
[al2? +3.8° (c=0.37, CHCL,)

D
'H-NMR (solvent, CDCl,; internal standard, TMS)

25 5 value (ppm): 6.37 (dd, 1H), 5.50 (S, 2H),
4.30 (q, 2H), 2.86 (br, t,
1H), 2.01 (s, 6H), 1.83 (d,
1H), 1.35 (t, 3H), 1.26 (s,



di et hyl cycl opr opanecar boxyl ate], tefluthrin [2,3,5, 6-

tetrafl uoro-4-nethyl benzyl (1RS-cis(Z))-3-(2-chloro-
3,3,3-trifluoroprop-1-enyl)-2, 2-di net hyl cycl opr opane- carboxyl ate],
transfluthrin [2, 3,5, 6-tetrafl uorobenzyl 15

(1R-trans)-3-(2, 2-dichlorovinyl)-2, 2-di neylgyl.- cycl opropanecar boxyl at e],
etc.; and nitroi mdazolidine derivatives such as im dachloprid

[ 1-(6-chl oro-3-pyridyl methyl)-N-nitro- imdazolidin-2-ylidenam ne], etc.
and benzoyl phenyl urea 20 conpounds such3H3, cht34of $uadtdon

[1- (3, 5-dichl oro-4-(3-

chl oro-5-trifl uor oneFhYMBy  palwenty| €Q9}p’né¥§/¢§r®3( Standard, CCL;F)

di f-l uor obenzoyl ) urea], teflubenz ron f a g|chlor£

2, 4- di f I'uor ophenyl ) - 3- ( 296V@t¥u PBﬂénzoy ? 41 (d¢ Fénoxuron

[1 (4-(2-chloro-4-trifluoronethyl phenoxy)-2- 25

f 1 uvor ophenyl) - 3- (2, 6- difluorobenzoyl)urea], etc. Wen the present conpounds

are used as a pr the noxious life-controlling agents
used in agriCtr}i']IaéL:f%EL %jhel rﬁgé'ﬁsi%e rate is usually 0.1 to - 16 - 500 g/10
ares. Wien g he enulsifi a§é€eﬁ°ﬁﬁﬁ&£é&t 8id &Eﬁ%ﬁ%fn@%ﬂfﬁ r&hevge! e

formul ations, etc. are used diluted with water, the appl |cat|on

concertratlon @thkﬁagqiz\Q;dimggﬁyfxg qﬁ)igzugihardiajégihdgyn The
granu = carbonyl )ethenyl]-cyclopropane-l-carboxylic acid was

dissolved in 5 ml of dry benzene. After adding 350 p¢ of
oxalyl chloride, reaction was carried out for 1 hour

10 wunder reflux with heating. The reaction solution was
concentrated under reduced pressure to obtain the
corresponding carboxylic acid chloride.

Separately, 570 mg of N-(hydroxymethyl)-

dimethylmaleimide, 400 mg of pyridine and a catalytic

15 amount of 4-dimethylaminopyridine were dissoloved in 5 ml
of dry benzene. To the resulting solution was added
dropwise the benzene solution (5 ml) of the above
prepared carboxylic acid chloride under ice-cooling,
after which stirring was continued at room temperature

20 for 14 hours. The reaction solution was poured into an
ice~cooled aqueous dilute solution of citric acid, and
extracted three times with diethyl ether. The organic
layers were combined, washed with saturated aqueous
sodium chloride solution and dried over anhydrous

25 magnesium sulfate. The solvent was then distilled off
uﬁder reduced pressure. The residue was subjected to

column chromatography on silica gel [eluent, n-



5 dusts, etc. are used as they are without being diluted. When the present
conpounds are used as an active ingredient for the noxious life-controlling
agents used for household and public hygiene, the emulsifiable
concentrates, wettable powders, flowable fornulations, 10 etc. are applied
diluted with water 0.1 to 10000 ppm and 1R @ | sprays, aerosols,

fum gants, snoking formul ations, volatile fornulations, foggings, ULV
formul ati ons, poisonous baits, etc. are applied as they are. 15

Any of these ddsexgeneatthphdacebateati dnlcOvicen] ruvi optaimi 220wnghofhth&i nd
of formul ations, when, where and how these fornul ations are applied, the
kind of pests, desiredrdimethybmeleimidemethvnll (HR; 258 -2 héydHmGthrl-3-

i ncreased or decreased i ndependently of the ranges 20 descri bed above. The
present inventi OR)w2+£buoret st ebhervearhenyl yethenydd ¢¥HctePEPRARE 10 t he

T o not |1 m rearboryhatelerasenEcSouRowpl K EIToR e ERHPERas T oo hundr ac
G met iyt 35 IPERPEREE YhRSSRR BHRY PERAARY ¥icles 63%)-
The physical properties of the resulting
compound showed the same values as those of the compound
- obtained in Preparation Example 1 within a range of.a

bias in measurement.

10 Preparation Example 3
One hundred sixty one milligrams of N-

(hydroxymethyl Jdimethylmaleimide and 0.25 ml of
triethylamine and a catalytic amount of 4-
dimethylaminopyridine were dissolved in 5.0 ml of dry

15 tetrahydrofuran and the resultant solution was cqoled to
0°C. To thus prepared solution was added dropwise 2.0 ml
of tetrahydrofuran solution containing 210 mg of (1R,
cis) .2,2-dimethyl-3-(2)~[2~(ethoxycarboxyl)ethenyl]-
cyclopropane-l-carboxylic acid chloride, and the

20 resultant solution was stirred for 14 hours at room
temperature. The reaction solution was poured into.a
saturated ammonium chloride aqueous solution, énd
extracted three times with diethyl ether. The diethyl
ether layers was combined, wished with a saturated

25 aqueocus sodium chloride solution and dried over anhydrous
mégnesium sulfate. The solvent was then distilled off

under reduced pressure. The residue was subjected to



- 17 - cycl opropane-|-carboxylic acid and 243 ng of N

(hydr oxynet hyl ) di net hyl mal ei m de were dissolved in 4 m of dry

di chl oronet hane. To the resulting solution wer e added at roomtenperature
275 mg of N, N-dinethyl- 5 am nopropyl-N -ethyl carbodiim de hydrochlorlde
(WsC), 200 [err] of triethylamne and a catg ytic anmount of 4- :

di met hyl. am nopyridine. After stirring was continued for 12 hours at the
same tenperature, the reaction solution was poured into a cold agueous

di | ut e sol uti oncolunnt chrom@tagrdphandnezrilacaedelhfetuentipsnwit h

di chl oronet hane. The di chl oronet hane | ayers were conbi ned, washed with a
sat ur at ed aqueohexsndrethyhl acetiateoruds dn(¥AW) dir tedobvainadf§dmguef the
magnesi um sul fate. The solvent was then distilled off under reduced
pressure. The r@%FHﬁéd\AﬁémQShK&BPée%@adP@e‘éBYhrrﬁlBhFéﬁ&rgg?aﬁh?eEhY%rl i ca

o L AT Sy s AR 0
e -3 gt LB SRR s, 990 oo

transparent, viscouspoily pr ? t (yield, 43%. [err] 1.5040 D [err]
+3.8[err] (c=0.37, [err] [err ?solvent, [err]; internal standard, TMS)

'H-NMR (solvent, CDCl,; internal standard, TMS)

- &5 value (ppm): 6.58 (br, t, 1H), 5.89 (4,
1H), 5.52 (d, 1H), 5.47 (4,
10 - 1H), 4.17 (g, 2H), 3.65 (br,
t, 1H), 2.01 (s, 6H), 1.87 (4,
1H), 1.30 (t, 3H), 1.30 (s,
3H), 1.25 (s, 3H)

Preparation Example 4

15 To a mixture solution of 3 ml of dry
tetrahydrofuran and 95 pe of thionyl chloride at -10°C.
To the resultant solution was added dropwise 2 ml of dry
tetrahydrofuran solution containing 500 mg of (1§,
trans)-2,2-dimethyl-3-(E)-[2-(methoxycarbonyl )-1-

20 propenyl]-cyclopropane-l-carboxylic acid at -10°C. The
resultant solution was stirred for 15 minutes at the same
temperature. Thereafter, 2 ml of dry tetrahydrofuran
containing 366 mg of N-(hydroxmethyl)-dimethylmaleimide
was added to said solution and the resultant solution was

25 continued'to stir for 12 hours at room temperature.

| 'The reaction solution was poured into an ice-

cooled aqueous dilute solution of citric acidL_ggg__;,___————————
et Has Been Reraced

il MG



25 [err] value (ppm): 6.37 (dd, 1H), 5.50 (S, 2H), 4.30 (q,
2H), 2.86 (br, t, 1H, 2.01 (s, 6H), 1.83 (d, 1H, 1.35 (t, 3H), 1.26 (s,

- 18 - 3H), 1.24 (s, 3H) [err] (solvent, [err] internal standard, [err])
[err] value (ppm): -120.44 (d, 1F) Preparation Exanple 2 5 Seven
hundred and sixty-nine mlligrans of (1R- 21 -
cis)-2,2-dinethyl-3-(E)-[2-fluoro-2-(ethoxy-

car bonyl ) et henyl ] -cycl opropane-| -carboxylic acid was dissolved in 5 m of
dry benzene. Afextracitiedgtidsee [timés ofithkadigethnl oether. r cie | dhethxrl
carried out for 1 hour 10 under reflux with heating. The reaction solution

was concent r at RERPEclayRER CeRFPredubieed o Wthed Wieh e FesytRd agueous
Corboxyl1 o, 21 4 Shl.o e o PR SLELYL oS0 8L, M6 (NS ouel )
fesul ting col urtasPoabin dabedtapn T relvenbore® SHidR 1 SHEEEERY B he
above prepargd g HOXYdiGcd G SN AL | dormldale] §i6s GROL | Sibjected to
column chromatography on silica gel [eluent, n-
hexane:ethyl acetate = 3:1] to obtain 460 mg of the
" desired dimethylmaleimidomethyl (1R, trans)-2,2-dimethyl-
3—(E)-[2—(methoxycarbony1)-l-propenyl]cyclopropane—l-
10 carboxylate [present compound (6)] as a érystalline |
product (yield, 56%).
Melting point: 98.7°C (uncorrected)
'H-NMR (solvent, CDCl,; internal standard, TMS)
& value (ppm): 6.41 (m, 1H), 5.53 (ABg, 2H),
15 3.72 (s, 3H), 2.20 (q, 1H),
2.01 (s, 6H), 1.92 (br, s,
3H), 1.66 (d, 1H), 1.31 (s,
3H), 1.21 (s, 3H)
Examples of the present compound will be shown
20 below together with their compound numbers.
(1) Dimethylmaleimidomethyl (1R,cis)-2,2-dimethyl-
3(E)-[2-fluoro-2-(ethoxycarbonyl )ethenyl]cyclopropane-1-
carboxylate
(2) Dimethylmaleimidomethfl (1R, cis)-2,2-dimethyl-
25 3(E)-[2-fluoro-2-{(cyclopropyloxycarbonyl)ethenyl]-
.cyclopropané-l-cafboxylate
(3) . Dimethylmaleimidomethyl (1R,cis)-2,2-dimethyl-

3(E)-[2-fluoro~2~(2, 2, 2-trifluoroethoxycarbonyl )ethenyl] -



after which stirring was continued at roomtenperature 20 for 14 hours. The
reaction solution was poured into an ice-cool ed aqueous dilute solution of
citric acid, and extracted three tinmes with diethyl ether. The organic

| ayers were conbi ned, washed wi th saturated aqueous sodi um chl ori de
sol.ution and dried over anhydrous 25 nmagnesism sul fate. The sol vent was
then distilled off under reduced pressure. The residue was subjected to

col um chr omat ography on silica gel [eluent, n- - 19 - hexane: et hyl
acetate = 3:1 (v¥Ylppropabealrcarboxylaftet he desired

di met hyl mal ei m donet hyl (1R, cis)-2, 2-di nethyl -3-

(E) - [ 2-f | uor o- 2{@at hoxycamismethydmadeinidonethydp 41R, tisdarZ edimedhwlesent
conmpeund (1)] as a _caolorless, 5 transparent, viscous oily product (yield,
63% . The physi 84F)plépéethesyerrbrpyldethenyd lcyppopraranendd t he sane

val ues as those of, the_conpound obtained in Preparation Exanple 1 within a
range of a biascﬁﬁbﬁﬁﬁéeﬁgnent.'lo Preparation Exanpl e 3 One hundred sixty

o o8 2L LR B THE A % o
3(Z)-[2-(1,1,1,3,3,3-hexafluoroisopropyloxycarbonyl)-
ethenyl]cyclopropane-1-carboxy1ate

- ' (6) Dimethylmaleimidomethyl (1R, tran)-2,2-
dimethy1-3(E)—[2-(methoxycarbonyl)propenyl]cyclopropane-

10 1l-carboxylate |

Formulation examples will be shown below. In
the examples, part is by weight, and the present

compounds will be shown by the compound numbers shown

above.

15 Formulation Example'l Emulsifiable concentrate
Twenty parts of each of the compounds (1) to
(6)_is dissolved in 65 parts of xylene, and 15 parts of
Sorpol 3005X, an emulsifier (a registered trade mark of
Toho Kagaku Co., Ltd.) is added thereto. The resulting

20 mixture is well stirred and mixed to obtain a 20%

emulsifiable concentrate of each compound.

Formulation Example 2 Wettable poﬁder.
To 40 parts of each of the compounds (1) to
(6) is added 5 parts of Sorpol 3005X (described above),
25 and after well stirring, 32 parts of Carplex #80, finely

powdered synthetic hydrated silicon oxide (a registered

This Sheet Has Been Repla:

i

L2




di et hyl am nopyridine were dissolved.-in 5.0 m of dry 15 tetrahydrofuran
and the resultant solution was cooled to O[err]. To thus prepared sol ution
was added dropwi se 2.0 m of tetrahydrofuran solution containing 210 ng of
(1R, cis) 2,2-dinethyl-3-(2)-[2-(ethoxycarboxyl)ethenyl]-

cycl opropane- 1-carboxylic acid chloride, ang the 20 resul tant sol ution was
stirred for 14 hours at roomtenperature. The reaction solution was poured
into a saturated ammoni um chl ori de aqueous sol ution, and extracted three
times with di ettwadethark dbeshienbyi Séhpakiiafers Libd. yoabdn2d, parthedf
with a saturated 25 aqueous sodi um chloride solution and dried over -
anhydr ous nmagne300nmeshfdiatomaceous vearthaare hedded stheretoof f Thader
reduced pressure. The residue was subjected to Repl acenent  Sheet |

(29/ 2/ 96) -20 -resplking pbibvegrbphyedbh Stireedgand (Bifedtwikbhaxanéce

G met hyl mof mBBREE RGP SBERAR &[40 yEtPab S oot of "eadh GFheouna.
et hoxycarbonyl ) -ethenyl] cycl opropane-1-carboxylate [present 5 compound

(4)] (yield, 85t). n 1.5049 [err] (solvent, [err]; internal standard,

TVB) 5 Formulation Example 3 Granule

1.5 Parts of each of the compounds (1) to (6)
- and 98.5 parts of AGSORB LVM-MS24/48, a calcined product
of montmorillonite (a granular carrier of 24 to 48 mesh

in particle size; produced by OIL DRI Co., Ltd.), are

10 well mixed to obtain a 1.5% granule of each compound.

Formulation Example 4 Microencapsulated formulation

Ten parts of each of the compounds (1) to (6),
10 parts of phenylxylylethane and 0.5 part of Sumidur
L-75, tolylenediisdcyanate (produced by Sumitomo Bayer

15 Urethane Co., Ltd.) are mixed. The resulting mixture is
added to 20 parts of a 10% aqueous gum arabic solution
and stirred with a homomixer to obtain an emulsion of 20
pm in average particle size. Thereafter, 2 parts of
ethylene glycol is added thereto and reaction is carried

20 out for 24 hours at 60°C in a warm bath to obtain a
microcapsule slurry.

Separate;y, 0.2 part of xanthane gum and 1.0
part of Veegum R, aluminum magnesium silicate (produced
by Sanyo Kasei Co., Ltd;), are dispersed in 56.3 parts of

25 ion-exchanged water to obtain a thickening agent

solution.



[err] value (ppm: 6.58 (br, t, 1H), 5.89 (d, 1H), 5.52 (d, 1H),5.47

(d., 1H), 4.17 10 - (g, 2H), 3.65 (br. t, 1H).
2.01 (S, 6H), 1.87 ( d, 1H , 1.30 (t, 3H), 1.30 (s, 3H), 1.25 (s, 3H

Ref erence Preparation Exanple 15 To a m xture solution of 3 m of
dry tetrahydrofuran and 951 [err] of dry pyj4dine was added dropw se 172
[err] of thionyl chloride at -10[err]. To the resultant solution was added

dropwise 2 ml of dry tetrahydrofuran solution containing 500 ng of (1R
trans) -2, 2-dinethyl-3- (BR.5 Partsefotheacbovel microcadpsule slurry
propenyl ] -cycl opropane -1-carboxylic acid at -10[err]. The resul tant
sol uti on was st ande87¢br pastsi nfit tbeagbove thickenipgr agent. solmhépeaarer
2 m.of dry tetrahydrofuran containing 366 ng of N gh dr oxynet hy
-d|nethylnalelnﬂa§eéa§°a88§§lPoas&pﬁ §6PHPPBﬁaBﬁHlFﬁ§ é?ﬁWP ﬁF1§BI8F|on
was 25 continued o stir f 12 hours at roomtenperature. The reaction
sol uti on was potfEd FRTBOYR |ce cool ed aqueous dilute solution of citric
acid, and REPLACEMENT SHEET 2 9 FEB 1996 Date :........................
- 21 - .

5 Formulation Example 5 Flowable formulation

Ten parts of each of the compounds (1) to (6)
and 10 parts of phenylxylylethane are mixed, added to 20
parts of a 10% agueous polyethylene glycol solution and
stirred with a homomixer to obtain an emulsion of 3 um in

10 average particle size.

Separately, 0.2 part of xanthane gum and 1.0
part of Veegum R, aluminum magnesium silicate (produced
by Sanyo Kasei Co., Ltd.), are dispersed in 58.8.parts of
ion-exchanged water to obtain a thickening agent

15 solution.
| Forty parts of the above emulsion and 60 parts
of the above thickening agent solution are mixed to

obtain a 10% flowable formulation of each compound.

Formulation Example 6 Dust

20 Five parts of eadh of the compounds (1) to
(6), 3 parts of Carplex #80 (described above), 0.3 pért
of PAP and 91.7 parts of 300-mesh talc are mixed with
stirring with a juice mixer to obtain a 5% dust of each

compound.



extracted three times with diethyl ether. The diethyl ether |ayers were
conbi ned, washed with saturated aqueous sodi um chloride solution,- and dried
over anhydrous magnesi um sul fate. The solvent was then distilled off 5
under reduce pressure. The residue was subjected to colum chromat ography
on silica gel [eluent, n- hexane:ethyl acetsate_= 3:1] to obtain 460 ng of
t he desired dinethyl mal ei m donethyl (1R, trans)-2, 2-dinethyl -
3-(E)-[2-(net hoxycarbonyl)- 1-propenyl ] cycl opropane-1- 10 carboxyl ate

[ present conpourdrmalptd®maExanplel I7i neoddododutivnel d, 56% . Melting
point: 98.7[err] (uncorrected) [err] HNWR (solvent, [err]; internal
standard, TMS) [err] val u®.IlpFart o saghnoflfhe SaPpousgls (AH) tolH6)
3.72 (s, 3H), 2.20 (q, 1H, 2.01 (s, 6H), 1.92 (br, s, 3H), 1.66 (d, 1H)
1.31 (s, 3H), 1isidissodmMpdbiany pards ofe dichdexemed dapd migedshown
20 bel ow together with their conpound nunbers, &;) .

Di met hyl nel ei ni Ml Bd- 9 PRI&Ss PEo deodprieR(l kerosene to obtain a 0.1%

3(E)-[2-fluoro-2-(et hgxycarbonyl)ethenvllcvel opropane-1- carboxylate (2)
Di et hyl mal e.gm 8&?%?9 P)é(li’ﬁ, &Qséafhp%#é%y . 25
3(E)-[2-fluoro-2-(cycl opropyl oxycar bonyl ) et henyl ] -

cycl opropane- 1- car boxyl at e

Formulation Example 8 Oil-based aerosol

One part of each of the compounds (1) to (6),
5 parts of dichloromethane and 34 parts of a deodorized
kerosene are mixed into a solution. The resulting

10 solution is put in an aerosol container. After attaching

a valve part to thé container, 60 parts of a propellant
(liquefied petroleum gas) is charged into the container
under pressure through the valve pért to obtain an oil -

based aerosol of each compound.

15 Formulation Example 9 Water-based aerosol
0.6 Part of each of the compounds (1) to (6),

5 parts of xylene, 3.4 parts of a deodorized kerosene and
1 part of an emulsifier, Atoms 300 (a registered tradé
mark of Atlas Chemical Co., Ltd.) are mixed into a

20 solution. The resulting solution and 50 parts of pure
water are put in an aerosol container. After attaching a
valve part to the container, 40 parts of a propellant
(liquefied petroleum gas) is charged into the container
under pressure through the valve part to obtain a water-

25 based aerosol of each compound.



(3) D net hyl mal ei m donet hyl (1R, cis)-2, 2-di net hyl -
3(E)-[2-fluoro-2-(2,2,2-trifluoroethoxycarbonyl)ethenyl]- - 22 -
Repl acenent Sheet (29/2/96) cycl opropane-1-carboxylate (4)

D net hyl mal ei m donet hyl (1R cis)-2,2-dinmethyl-3(2)-][2-

(et hoxycar bonyl ) et henyl ] cycl opr opane- 1-carbggylate (5)

D net hyl mal ei m donet hyl (1R,cis)-2,2-dinethyF-S(Z)-[Z--5

(1,1,1, 3, 3, 3- hexaf | uoroi sopropyl oxycar bonyl ) -

et henyl ] cycl opr aramgnl aterid GByangi ke A0 exagsduito tdwi) ef erence conmpound
wi |l be shown bel ow together with its conpound nunber. (6)

Di et hyl mal ei mi donet hyl (| R0t 3 aBraR, @f deaeh hyf - Bi€) chppodnsds (1) to (6)

(et hoxycar bonyl ) propenyl ] cycl opr opane- 1- car boxyl at e For mul ati on, exanp| es

wi |l ‘be’ shown bdlswiissalvedeindmeRt mpeetone Bndnifornhy nixed Wikt

conpounds w || be shown by the conpound nunbers shown above. C%“E 1:F rmul ation
e

(Ex;irrpl e( 1) Em(jl%q i1 plaf BRAFAHHR RhtGRTFRIRS G BhEHTR Y hpounds

1) to (6) is dissolved in 6 arts of x d 15 t f. .

3885()1'(, ﬁn emA siBIEHCY 4 B &%&?F%oaéyﬁ%dog] %%gaiﬁe(ﬁ%?é %Ad‘.:’)oi S

added thereto. Th i ng, ,m . : ' ] [

a 20% enul si fi atﬁfg J‘é’ﬁ%:ge“vlla l?a %#ijlélglb °conp%5£nlg.§édﬁ{gedlfd]qnina@%é&lobéél "
the resulting mixture, the mixture is well kneaded,

> shaped into a mosquito coil and dried to obtain a

mosquito coil of each compound.

10 Formulation Example 11 Electric mosquito mat
formulation
0.8 Gram of each of the compounds (1) to (6)
and 0.4 g of piperonyl butoxide are dissolved in écetone,
and the total volume of the solution is made up to 10 ml
15 with acetoﬁe. Thereafter, 0.5 ml of this solution is
uniformly impregnated into a base material for electric
- mats of 2.5 cm x 1.5 cm x 0.3 cm (thickness) (a plate-
like hardened product of fibrils of a mixture of cotton
linter and pulp) to obtain an electric mosquito mat

20 formulation of each compound.

Formulation Example 12 Electric mosquito liquid
formualtion
Three parts of each of the compounds (1) to
(6) is dissolved in 97 parts of a deodorized kerosene and
25 pﬁf in a vinyl chloride container. A liquid-absorbing

core (a sintered product of an inorganic powder hardend



Formul ati on Exanple 2 Wettabl e powder To 40. parts of each of the
conpounds (1) to (6) is added 25 5 parts of Sorpol 3005X (descri bed above),
and.after well stirring, 32 parts of Carplex #80, finely powdered synthetic
hydrated silicon oxide (a registered - 23 - trade mark of Shionogi

Sei yaku Co., Ltd.) and 23 parts of 300-nmesh @ atomaceous earth are added
thereto. The resulting mxture is well stirred and mxed with a juice m xer
to obtain a 40% wettabl e powder of each conpound. 5 Fornulation Exanple 3
Ganule 1.5 Par twitih aanhn@érbheofonnmnd'shéll)pper(ﬁaranﬂs%adep'aotthat
AGSORB LVM M524/ 48, a cal ci ned product of nontnorillonite (a granul ar
carrier of 24 tolngcamsheiheptedelithsaheatendutedingerred pmteothe td. ),
are 10 well mxed to obtain a 1.5% granul e of each cquound Fornulat|on
Exanple 4 M cr%’h’é%’p%%?a‘ﬁ‘éd@%?ﬁ%l%‘?l%eq%ﬁl%a’ﬂ?%q Rathawtdt he
conpounds (1) to é{% art | xyl yl et hane and 0.5 part of Sum dur
L-75,- tonIenedlf ?%QE} %é tono Bayer 15 Urethane Co.,
Ltd.) are m xed. The resultlng m xture is added to 20 parts of a 10%
aqueous gum arabic solution and stirred with a honom xer to obtain an

erul si on of 29 Formulation Example 13  Heating smoking formulation
One hundred milligrams of each of the
* compounds (1) to (6) is dissolved in a suitable amount of
acetone, and impregnated into a porous ceramic plate of
4.0 cm x 4.0 cm x 1.2 cm (thickness) to obtain a heating

10 smoking formulation of each compound.

Formulation Example 14 Room—temperature volatile
formulation
One hundred pg of each of the compounds fl) to
(6) is dissolved in a suitable amount of acetone, and
15 uniformly coated onto a filter paper of 2 cm x 2 cm x 0.3
mm (thickness). Acetone is removed by air-drying to
obtain a room-temperature volatile formulation of each

compound.

Formulation Example 15 Mite~controlling sheet

20 An acetone solution of each of the compounds
(1) to (6) is dropped to a filter paper and impregnated
into the paper so fhat the amount of the compound is 1 g
per m?. Acetone is removed by air-drying to obtain a
mite-controlling sheet of each compound.

25 Test examples will be shown for the purpose of



[err]min average particle size. Thereafter, 2 parts of ethylene glycol is
added thereto and reaction is carried 20 out for 24 hours at 60Cin a warm
bath to obtain a mcrocapsule slurry. Separately, 0.2 part of xanthane gum
and 1.0 part of Veegum R, al um num magnesium silicate (produced by Sanyo
Kasei Co., Ltd.), are dispersed in 56.3 pargg of 25 ion-exchanged water to
obtain a thickening agent sol ution. - 24 - 42.5 Parts of the above

m crocapsul e slurry and 57.5 parts of the above thickening agent sol ution
are m xed to obtshiowing Ghat cthee moEgssad @ tosshpgoumdl | iad iuseMfl eecharc agpoivel. 5
Formul ati on Exanple 5 Fl owabl e fornul ati on Ten parts of each of the
canpounds (1) tdna@edient Fqrmoxisiusldfg-aantizralidng agentisced, Thalded to
20 parts of a 10% aqueous pol yet hyl ene glycql solution and stirred with a

hormoni xer to ob®PHeseht SANRGWHISHEATE FHawe Ry dhe feregaing cempound
Separately, 0.2 part of xanfhane gum and 0 part_of Veegum R, al uni num
Hnest S SRPESHAS Rnssl B 3 GRS HEE ARG B

magnesium silic
58.8 parts OE compound symbols described in Table 1.

Table 1

pound
symbol

Chemical structure

Remark

(A)

0
(o}
I F

N

Compound
described in
Example 1 of
Japanese
Patent

NCH,0CCH-CHCH=C{
\ COOC,H;
C Application
s) / \\ Kokai No. Hei
5-186423.

0 Optical isomer

CH, o] of a compound
I CH, described in

| NCH,OCCH-CHCH=C Japanese
/ Patent

Application
0 / \ Kokoku No.
CH; CH; (1R-trans) | 40-23194.

(B) NcH,

Sho

Test Example 1
Six adults (three males and three females) of

smokybrown cockroach (Periglaneta fuliginosa) were

liberated in a container of which the inner wall surface
10 was thinly coated with margarine and the bottom was made
of a wire net. The container was then set in a CSMA
chamber. Thereafter, 1.5 ml of the 0;1% oil solution of

each test compound obtained according to Formulation

N



| on- exchanged water to obtain a thickening agent 15 solution. Forty parts
of the above enul sion and 60 parts of the above thickening agent sol ution
are mxed to obtain a 10% fl owabl e fornul ation of each conpound.

Formul ati on Exanmple 6 Dust 20 Five parts of each of the
conpounds (1) to (6), 3 parts of Carplex #8gg(described above), 0.3 part of
PAP and 91.7 parts of 300-nmesh talc are mxed with stirring with a juice

m xer to obtain a 5% dust of each conpound. -25- Formul ati om Exanpl e 7
G| solution 0. ExRagled(7 e difrddtd e aprayed from tthe Gop Oflidel ved in 5
parts of dichloronethane, and mxed with 94.9 parts of deodorized kerosene
to obtain a 0. 1%Hamkdr soiddr @ pfessante cohfb AR atfior hy msans &I PRY
G | -based aerosol One part of each of the conmpounds (1) to (6), 5 parts of
di chl'or onet hane gunt 3Af%ken s Ginptoddie Zumbas Qfedde s 491 a
solution. The resulting 10 solutjion is conta

to | ' ., Af
attachi ng a val 'OSRG%S (WRg r?é‘%ﬂ%ﬂﬂerﬁj%d'leg%}a]t agroezosd}%ﬂrg%gble 280

Table 2
Compound Percent knock-down (%)
- (1) 100
(2) 100
(A) 33

5 Test Example 2
. Ten adults (five males and five females) of'

German cockroach (Blattella ggrmanica) were liberated in

a polyethylené cup of 9 cm in diaméter which was thinly
coated with margarine.at the inner wall surface. The cup
10 was closed with a 16-mesh nylon gauze, and placed at the
bottom 6f an acrylic.cylinder of 10 cm in inside diameter
énd 37 cm in height. Thereafter, 0.6 ml of the 0.1% oil
solution of each test compound obtained according to
Formulation Example 7 was directly sprayed from the top
15 of the cylinder under a pressure of 0.6 atm. by means of
a spray gun. After 1 minute, the number of the knocked-
down insects was examined. The results are shown in

Table 3.



(l'iquefied petroleumgas) is charged into the contai ner under pressure

t hrough the valve part to obtain an oil - based aerosol of each conpound.
15 - Formul ation Exanple 9  \Wter-based aerosol 0.6 Part of each of the
conpounds (1) to (6), 5 parts of xylene, 3.4 parts of a deodorized kerosene
and 1 part of an emulsifier, Atonms 300 (a_rggistered trade mark of Atlas
Chem cal Co., Ltd.) are mxed into a 20 solution. The resulting solution
and 50 parts of pure water are put in an mgiQsaol container. After attaching
a valve part to the container, 40 parts of a propellant (liquefied
petrol eum gas) is chargga—TTtotHe T mrarmer —unger pressure tnraugh t he

val ve part to obtain a ComE cHexe K : - 26 -
Formul ati on Exanple 10 Mos pito cof | of each of the ,onpounds
(1) to (6) is dissolvedl{in Zgzél of .cetone apgouni fornmly mxedfwith 99.7 g
of a nosquito coil carrifer ( I Xxture of tabujpgpowder, pyrethrpm marc and
wood .powder in a weight ratip49f 4:3[3) with gpprring. After adfing 120 n
of water to the resulting mggyre, the m xtureops wel | kneaded, | shaped into
a nosquito coil and drigd to(eptain 30

Test Example 3

- Ten female adults of common mosquito (Culex

pipiens pallens) were liberated in a 70 cm-cube (0.34 m®)

glass chamber. Thereafter, 0.7 ml of the 0.1% oil

5 solution of each test compound obtained according to
Formulation Example 7 was sprayed into the chamber under
pressure of 0.8 atm. by means of a spray gun. After 0.6
minute, the number of the knocked-down insects was

examined. The results are shown in Table 4.

Table 4

Compound Percent knock-down (%)
(1) 90
(6) 70
(B) 0

10 Test Example 4

Ten adults (five males and five females) of

housefly (Musca domestica) were liberated in a 70 cm-cube

(0.34 m®) glass chamber. Thereafter, 0.7 ml of the

0.00625% oil solution of each test compound obtained



nosquito coil of each conpound. 10 Formnul ati on Exanple 11 El ectric
nosquito mat formul ation 0.8 Gram of each of the conpounds (1) to (6) and
0.4 .g of piperonyl butoxide are dissolved in acetone, and the total volune
of the solution is nmade up to 10 m 15 with acetone. Thereafter, 0.5 m of
this solution is uniformy inpregnated into base material for electric
mats of 2.5 cmx 1.5 cmx 0.3 cn1(th|ckness) a plate- |like hardened
product of fibrils of a mxture of cotton linter and pulp) to obtain an

el ectric nosquit acebirdiagt eonFozinutatibneExbmprepgunds Epiraykdt iatoEthepl e
12 El ectric nosquito liquid fornualtion Three parts of each of the
conpounds (1) tochémbes dndesl acgresstrepaft §.8f atmdebgomeans bér asepragnd
25 put in a vinyl chloride container. A |iquid-absorbing core (a sintered
product of an ingrgani 8fend8r Shaioukes; theppumbgirt pfatbenapyrked-daWnch
the upper part is made so that it can be heated_ with a heater, is inserted
into the contalnéPS?StEbW§§ne§ﬁméP€étrlEhﬁo§&§PFGSI?ﬁﬁlﬁhPHPn&PaFPQAeoﬁ

each conpound.

Table 5

, Compound Percent knock-down (%)
. (1) o 100
(2) 100
(B) 21

5 The present compounds show an excellent

noxious life-controlling effect.



5 Fornul ati on Exanpl e 13 Heating snoking formulati on One hundred m | ligrans
of each of the conpounds (1) to (6) is dissolved in a suitable anount of
acetone, and inpregnated into a porous ceramc plate of 4.0 cmx 4.0 cm X
1.2 cm (thickness) to obtain a heating 10 snmoking fornul ation of each
conpound. Fornul ati on Exanple 14 Room t enpgrature vol atile fornulation :
One hundred pg of each of the conpounds (1) to (6) is di ssc”nﬂli(mm Jm”“"l
sui tabl e anount of acetone, and 15 unifornly coated onto ali# Nl

2 cmx 2 cmx OWRATMIS IGLAKIMEDS)IS:Acet one i s removed by air-drying to ° ~
obtain a roomtenperature volatile fornulation of each conpound.

Fornul ati on Exadple 15  Mn eskan reonpoupd kepregented by the formutane
solution of each of the conmpounds (1) to (6) is dropped to a filter paper
and i npregnat ed (iIftzo the paper so that the ampunt of the conmpound is 1 g

-per [err]. Acetone is renoved by air-drying to obtain a mte-controlling
sheet of each conpound. 25 Test exanples will be shown for the
pur pose of - 28 - shomﬁnq)that the present conpound is useful as an
active : - _ o
CH, 0 X
| NCH20CC€—CHCH=C (1)
- CH, C COOR
/\
0 CH; CH,

wherein X represents a halogen atoﬁ, a hydrogen atom, a
methyl group, and R represents an alkyl, cycloalkyl or
haloalkyl group.

2. An eéter compound according to Claim 1,
wherein X is a hydrogen, fluorine, cﬁlorine, bromine
atom, or methyli group, and R is a C,-C; alkyl, C;-C;
cycloalkyl or C,-C;, haloalkyl group.

3. An ester compound according to Claim 1,
wherein X is a hydrogen or fluorine atom, and R is a C,-
C; alkyl, cyclopropyl or C,-C; haloalkyl group.

4. Dimethylmaleimidomethyl (1R,cis)-2,2-dimethyl-
3(E)~[2-fluoro-2-(ethoxycarbonyl Jethenyl]cyclopropane-1-
carboxylate

5. Dimethylmaleimidomethyl (1R,cis)-2,2-dimethyl-
3(E)-[2-fluoro-2-(cyclopropyloxycarbonyl )ethenyl]-

cyclopropane-l-carboxylate

6. Dimethylmaleimidomethyl (1R,cis)-2,2-dimethyl-
3(E)-[2-fluoro-2-(2,2,2-trifluoroethoxycarbonyl Jethenyl] -

as Been Replaced

"l |

o



I ngredient for noxious life-controlling agents. The present conmpounds are
shown by the foregoi ng conpound nunbers, and conpounds used as a control
are_shown by 5 conpound synbols described in Table 1. Tabl und
Chem cal structure Remar k synbol Compound descrtjbed in Exanp

1 of (A 3 Japanese Pat m Lu, um;”j’m
Application Kokai No. Hei 5-186423. Cptical |soner of a co
i n Japanese (B) _ Pat ent Appllcatloﬁ *

Kokoku No. Sho [eyelopropane-l-carboxylate 40-23194. Test Exanple 1°
Six adults (three males and three fenal es) of
7. Dimethylmaleimidomethyl (1R,cis)-2,2~ dimethyl-
3(Z)-[2-(ethoxycarbonyl )ethenyl]cyclopropane-1-~
carboxylate
8. Dimethylmaleimidomethyl (1R,cis)-2,2-dimethyl-
.3(Z)-[2-(1,1,1,3,3,3-hexafluoroisopropyloxycarbonyl)—
ethenyl]cyclopropane-l~carboxylate
- 9. Dimethylmaleimidomethyl (1R, tran)-2,2-
dimethy1-3(E)-[2-(methoxycarbonyl)propenyl]cyclopropéne-
l-carboxylate
10. A noxious life-controlling agent comprising as

an active ingredient an ester compound represented by the

formula (I),

o
CH, 0 X
| Ncm,0CcH-CHCH=C (1)
N/ '\
CH, c COOR
/
0 ¢, CcH,

wherein X represehts a halogen atom, hydrogen atom, or
methyl group, and R represents an alkyi, cycloalkyl or
haloalkyl group; and an inest carrier;

11. A mthod for producing an ester compound
represented by the formula (I) as in claim 1, which

comprlses reacting an alcohol compound of the formula

T o=

prrrRE A



snokybrown cockroach (Periplaneta fuliginosa) were |iberated in a container
of. which the inner wall surface 10 was thinly coated with nmargarine and the
botttom was nmade of a wire net. The container was then set in a CSVA
chanber. Thereafter, 1.5 nm of the 0.1%oil solution of each test conpound
obt ai ned according to Fornul ation - 29 - 4xanple 7 was directly sprayed

fromthe top of the chanber under a pressure of 0.42 atm by neans of a
spray gun. After 1 mnute, the nunmber of the knocked-down |$

exam ned. The results are shown ion Table 2. Table 2 Conpoun ﬂm,ﬂ"m"""””m
knock-down (% (1) 100 (2) : 100 (A

33 5 Test Exanple 2 Ten ad@Hs ive males and five femal es) of Gernman
cockroach (Blattella germanic e |iberated in a polyethyl ene cup of 9
cmin diameter which was thinl Rith margarine at théliﬁher wal |

surface. The cup 10 was cl gse a 16-nmesh nyl on gauze, and pl aced at
the bottomof an acrylic c of 10 cmin inside dianeter

nde

with a carboxylic acid compound, represented by the

~ formula (I1I),

'HOOCCH-CHCH=C (1II)
C COOR

wherein X and R are the same as defined in claim 1 in the
presence of a dehydrating agent or

with an acid chloride of the carboxylic acid’compound
(II) in the presence of an organic base.

12. A method for controlling noxious life,'which
comprises applying an effective amount of the ester
compound as claimed in claim 1 to a locus where noxious
life propagates.

13. Use of the ester compound as claimed in claim

1 as an active ingredient for controlling noxious life.



and 37 em|n height. Thereafter, 0.6 ml of the 0.1%oil solution of each
t est conpound obtai ned accordi ng to, Formul ation Exanple 7 was directly
sprayed fromthe top 15 of the cylinder under a pressure of 0.6 atm by
means of a spray gun. After 1 minute, the nunber of the knocked-" down

i nsects was exam ned. The results are shown in Table 3. - 30 - Table 3
Conpound Per cent knock-down (% (1) 100 (2)
100 (3) 100 (4) 100 (5) 100 (B)

30 Test Exanple 3 Ten fermale adults of conmmon nosquito (Cul ex pipiens
pall ens) were liberated in a 70 cmcube (0.34 [err]) glass chanber.
Thereafter, 0.7 MBFRAGE 0.1%0il 5 solution of each test conpound
obt ai ned according to Fornul ati on Exanple 7 was sprayed into the chanber

under pressure of 0 FSTEHRNCOMPOURDSSAND NOBIOWY IRFE-CUNTROLLING AGENTS

CONTAINING THE SAME AS AN ACTIVE INGREDIENT

An ester compound showing an excellent noxious

life-controlling effect represented by the formula (I),

v 0
B CH, o] X
Ncnzoccii-/cncmc ' (1)
CH, C COOR
/ \ |
o} CH, CH,

wherein X represents a halogen atom, a hydrogen atom, or
a methyl group, and R represents an alkyl group a
cycloalkyl or haloalkyl group, a controlling agent
containing the same as an active ingredient and a process

for producing the same.



[ S

m nute, the nunber of the knocked-down insects was exam ned. The results

are shown in Table 4. Table 4 Conpound-  Percent knock-down (% (1)
90 (6) 70 (B) 0 10 Test Exanple 4 Ten adults

(five males and five femal es) of housefly (Misca donestica) were |iberated

in a 70 cmcube (0.34 [err]) gl ass-chanber. %ﬁra@@,ﬁédﬁr Sh&t7§2§/2796) he _
0.00625% oi | sol ution of each test conpggnd obtaine according to
Formul ati on Exanple 7 was sprayed into the.chanber under a pressure of 0.8

atm by nmealwin aclifunstairaphy i s113di %Esseiﬁﬁﬂu HiHegind eehy

knocked-down i nsects was exanm ned. The res s are shown in Table 5 TabI e
5 Conpound acetfeemt AndckiYo] (o (abtain 269 mg oE0 ¢Bd desired

100 (B) | dimethylmaldimidomethyl = (1R/ELs) -3, 5 dbacthy1o s z) 2-
ethoxycarbonyl} -ethenyl] cyclopropane-l-carboxylate (present
5 compound (4)] (yield, ast). -
n 1.5049 _
IS—NMR (solvent, CDC,;: internal standaxrd, TMS)
é value (épu): 6.58 (br, t, 1H), S5.89 {4, iH),
| ' ,552 (d, 1), S.47 (4, 1®), 4.17°
10 | (q, 2m), 3.65 (br, &, 1H), 2.01 (s,
| sm), 1.87 (4, 1M, 1.30 (&, 3IW,
1.30 (s, 38, 1.25 (s, 3R)

i

Reference Prapara.tion Bxample\l/
15 To a mixturs solut:.ion of 3 ml of dry tetrahydroturan am:l '
951 pl of dry pyridine was added dropwise 172 p! of thiomyl -
chloride at =-19°C, ‘To the resultant solution was addad"
dz-opwise 2 uJ. of dxy tetxahyd:ofuran aolution cor.t:aining 5oo
mg of (1R, trans) -2_,2-aimeehyl-3 (E) -2~ (mt.hoxyca:honyl) -1~
20 propenyl] -cyclopropane-i-carboxylic escid at -10°C, The
- resulr.ant: solution was stirred for 1S. minutes at hhé gane
temperature. ' 'rharaaﬂ:er. 2 mi of d&xy tet:ahydrofuran
containing 366 mg -of ¥~ (hydroxymethyl) -dil_uer:hylmaleimide was
added to said solution and the resultant solution was
25 continued to stir for 12 hourg at rocom temperature.
The xeaction solution was poured intc an ice-cooled

aqueocus dilute solution of citric acid, and

REPLACEMENT SHEET |

29 FEB 1996




noxious life-controlling effect. S -+ 32 - Reb_l acenent Sheet (29/2/96) WHAT
IS CLAINED |S: 1. An ester conpound represented by the formula (1), 0 5
[err] :10 wherein X represents a hal ogen atom a hydrogen atom and R

represents an al kyl, cycloal kyl or hal oal kyl group. 2. An ester conpound,
according to Claim1, wherein X is a hydpogenRefliagementicshesti 629/2496}
bromne atom and Ris a [err] alkyl, [err] cycloal kyl or [err] hal oal kyl
group. 15 85§09 rding to Claiml, wherein Xis a

hydr ogen o§c¥?h%§€£a%o$n ggn _?gEg [err] al kyl, cyclopropyl or [err]

hal oal kyl g[£yP-DfmethPL iR BYhidbRe FhgLRiRYbis) -2,2-dimeth%r1-3 (2) - [2-
(1R, cis)-2,2-dinmethyl -3(E)-[2- fluoro-2- (ethoxycarbonyl) ethenyl]

cycl opr opantetheeytarbbayt) eChehyl] cytIBphypantel rtdebeikpihte
(1R, cis)-2, 2-di nethyl -3(E)-][ 2-
f1 uoro- 2- (c{2) oimpethyinalébnidoretiry)| (1Rycisprapandimethglbaxy)ati2- 6.
D met hyl mal ei m donet hyl (1R, cis)-2,2-dinethyl-3(E)-[2- . '
fluoro-25(2( 2,2t A fBuc pdthbeymfBong )i sampiicpisloxycarbonyl) -
cycl opropane-| - car boxyl ate. REPLACEMENT SHEET o
ethenyl) cyclopropane-1-carboxylate .
An example of the reference compound will be shown below
together with its compound number.
(6) Dimethylmaleimidomethyl (1R, tran)-2,2-dimethyl-3(E)-[2-
10 (methoxycarbonyl)propenyl]cyclopropane-l-carboxylate
Formulation examples will be shown below. In the
examples, part is by weight, and the present compounds will

be shown by the compound numbers shown above.

15 PFormulation Example 1 Emulsifiable concentrate ‘
| Twenty parts of each of the combounds (1)'. i:o (6) is
dissolved in 65 pa:;:ts of xylene, and 15 parts of s:si'pol
3005X, an emulsifief (a registered trade mark of Toho Kagaku
Co., Ltd.) is added thereto. The resulting mixture is well
20 stirred and mixed to obtain a 20% emulsifiable concentrate of

each compound.

Formulation Example 2 Wettable powder
To 40 parts of each of the compounds (1) to (6) is added
| 25 5 parts of Sorpol 3005X (described above), and after well
stirring, 32 parts of Carplex #80, finely pbwdered synthetic

hydrated silicon oxide (a registered

ACEMENT SHEET .
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Date : 29 FEB 1996 - 33 Co um‘mmmﬂawm“
Sheet (29/2/96) 7. . D;nethylnalernidonetbyl.(1R,cis) -2, Iy O's
-[ 2- (.ethoxycarbonyl) ethenyl] cyclopropane-l-carboxylate.*8.c s
D net hyl mal ei m donet hyl (1R cis) -2,2-dinethyl-3 (2) -

2- 1 , 3,
3- hexaf | uor oi sopropyl oxycar bonyl )- 5 ethpyl]R@V@Féﬂmﬁbgﬂ%ﬂéig%ﬁ%ﬁﬁglate.

9. A noxious life-controlling agent conprising as an active ingredient an
ester conp r 88" g8 PeH ?gzthe formula (1), [err] 10 (1) 15 wherein X
represents a hal ogen atom hydrogen atom and. R represents an -al kyl, '

cycl oal kyl gr hahﬁaégﬁérgéQHBouﬁHdré?régéhEeaabgiEhe ¥8rmO18EYROY for
produci ng an ester conpound represented by 20 the-fornmula (1) as in Caim

1, which conprises reacting an al cohol conpound of the fornula (111)

REPLACEMENT - SHEET o
5 * i X
| NcHOCGH-CHOH-C] |
N COOR &3)
CHy P
o CHY cn,

10 wherein X represents a halogen atom, a hydrogen atom, and R
represents an alkyl, cycloalkyl or haloalkyl group.

2. An estér compound according to Claim 1,-wherein X is a
hydrogen, fluorine, chlorine or brom;ne atom, and R is a C,-C;
alkyl, C;-C; cycloalkyl or C;-C; haloalkyl group.

15 3. An éster compound according to Claim 1, wherein X is a
hydrogen or fluorine atom, and R is a C,-C; alkyl, cyclopropyl
or C,-C, haloalkyl group. | '

4. Dimethylmaleimidomethyl (1R,cis)-2,2-diﬁethyl-3(E)-[2—
fluoro-z—(ethocharbonyl)ethenyllcyclopropéne-1-carboxy1ate.

20 5. Dimethylmaleimidomethyl (1R,cis)~2,2-dimethyl-3(E)-[2-
fluoro-2-(cyclopropyloxycarbonyl) ethenyl] -cyclopropane-1-
carboxylate. |
6. Dimethylmaieimiddméthyl (1R,cis) -2,2-dimethyl-3(E) - [2-~
fluoro-2-(2,2,2-trifluoroethoxycarbonyl)ethenyl] -

25 cyclopropane-l-carboxylate.

REPLACEMENT SHEET |
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- 34 - [err] (111) mnth a carboxylic aci'd conpound, repre
formula (I11), [err]. : : . (II) wherein X and a(m qm “
defined in claim1 in the presence of a dehydratlng agent of vm

chloride of the carboxylic acid conpound (I1) in the presence of n organlc
base. 12. A nmethod for control | i ng3gaxi deplagement heeh (29 r%f es
applying an effective anount of the ester conpound as clained in claiml to

a | ocus wherg, noxpOhethy ks D OREEGHhEShy 113(m,cls)Lﬁezoam%hw-sr(zsormound
as clainmed in claim1 as an active |ngred|ent for controll ing noxious life.
(ethoxycarbonyl)ethenyl]cyclopropane -i-carboxylate.

8. Dimethylmaleimidomethyl (1R,cis)-2,2-dimethyl-3(Z)-[2-

'(1,1,1,3,3,3-hexafluoroisopropyloxycarbonyl)-
5 ethenyl]cyclopropane-l-carboxylate.

9. A noxious life-controlling agent comprising as an active

ingredient an ester compound represented by the formula (I),
o .

CHy
. l NCI-;OCCH—CHCH-(
10 oHg X GOOR
| o O on (@

15
wherein X represents a halogen atom, hydrogen atom, and.R
represents an alkyl, cycloalkyl or haloalkyl group, and an
inert carrier.
10. A method for producing an ester compoﬁnd represented by
20 the formula (I) as in Claim 1, which comprises reacting an

alcohol compound of the formula (III)
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