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present |nvention can be produced by reacting halide conpounds having the
formula [lii] with Imdazole derivatives having the f@nula [ill The
reaction may be carried ougzat about ;%k to about 153 C for about | to 24
r
se

hours In a sol vent presenc eag for r V|ng hydrogen
hal i dets The ano# s_gijﬁge.éeagents -2 :
equi val ents of the h compoun g 40 he f Ia [|I ] and 1-4
equi val ents of the reag nt for re vrﬁgtg\?%ﬁrogen hal i degho ene equi val ent

of the Im dazol e derivatives having the fo la [il]. Exanples of the
solvent which Is used for the both reactions described above | ncl ude
ak;@ha?ic hydrocar- bbRELkuch as hexane, hept &8&]) 1igroin, petroleuntether,
etc.; aromatic hydrocarbons such as benzene, tol uene, xylene, etc.
halogenated hydr ocar bons such as chl orof orm carbog;tetrachlorlde

di chl or oet hane, chl oroben- 45 zene, dichlorobenzepe, etc.; ethers such as
di‘et hyl; ether, dilsopropyl ether, dioxan, By dof ur an, ethylene gl ycol
di met hyl ether, etc., ketones such S_acgto ¥ h thyI ket one, met hyl

I sobutyl ketone, isophorone, cycloﬁexano tc. \_esg rs such as ethyl
acetate, butyl acetate etc.; nitro conpouan such ad\nitr oet hane,
nitrobenzene, etc.; nitrites such™as agetonitrile, iso ﬁtyronltrlle etc.;
terti agy am nes such ab pyridine, triethy- |anine, N, N-diethylaniline,
tributylam ne, N nethyl norpholine, etc aci d g des such as formam de,

N, N-di - 50 nethyiformanm de, N, N—dlnethylaceantge etc.; sulfur conpounds

such as dineth Isquoxrde sul fol ane, etc.; or m xtures thereof .
wherein RY, R2, R® and R4 are each as defined above and Ais a halogen atom.

35 The compound of the present invention can be produced by reacting halide compounds having the formula
[11] with imidazole dertvatives having the formula [ll]

The reaction may be carried out at about -5°C to about 150°C for about 1 to 24 hours in a solvent in the
presence of a reagent for removing a hydrogen halide.

The amounts of the reagents used in the reaction may be 1-2 equivalents of the halide compounds having

40 the formula [lil] and 1-4 equivalents of the reagent for removlng a hydrogen halide to one equivalent of the
' imidazole derivatives having the formula {i}.

Examples of the solvent which is used for the both reactions described above include aliphatic hydrocar-
bons such as hexane, heptane, ligroin, petroleum ether, etc.; aromatic hydrocarbons such as benzens, toluene,
xylene, etc.; halogenated hydrocarbons such as chloroform, carbon tetrachioride, dichloroethane, chioroben-

45  zene, dichlorobenzens, etc.; ethers such as diethyl ether, diisopropyl-sther, dioxan, tetrahydrofuran, ethylene
glycol dimethyl ether, etc., ketones such as acetone, methyl ethyl ketone, methyi isobutyl ketone, isophorone,
cyclohexanone, efc.; esters such as ethyl acetate, butyl acetate, etc.; nitro compounds such as nitroethane,
nitrobenzene, etc.; nitriles such as acetonitrile, isobutyronitrile, etc.; tertiary amines such as pyridine, triethy-
lamine, N,N-diethylaniline, trlbutylamlne, N-methylmorpholine, etc.; acid amides such as formamide, N,N-di-

50  methylformamide, N N-dlmethylaceta.”lde, etc.; sulfur compounds such as dimethylsulfoxide, sulfolane, etc.;
or mixtures thereof. ~

Examples of the reagent of removing hydrogen halide include organic bases such as pyridine, triethyla-
mine, N,N-diethylaniline, etc.; inorganic bases such as sodium hydroxide, potassium hydroxide, sodium car-
bonate, potassium carbonate, sodium hydrogen carbonate, calcium carbonate, sodium hydride, etc.; alkali met-

55 al alkoxides such as sodium methoxide, sodium ethoxide, etc.

After completion of the reaction, post-treatment follows in a conventional manner. If necessary and de-
sired, the product may further be purified by chromatography, distillation, recrystallization, etc.

The imidazole derivatives having the formula [1I] and the halide compounds having the formula [lil] which
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Exanpl es of the réagent of renoving hydrogen lhalide include organic bases
such as pyridine, triethyla- mine, N Ndiethylaniline, etc.; Inorganic
bases_ such as sodi um hydr oxi de, poka33|un1h droxi de, sodium car- bonate,
pot assi um car bonat e, sodi um hydr og Ro484 %8R4t e, cal ci um carbonate, sodi um
hydride, etc.; alkali met- 55 al -al koxi des such as sodi um net hoxi de,

sodi uin et harxised as rgw mateyidly forrthexcompounds of the prfesentinvention @tej Pranareheydhe meticds daseribed
fol | ows | ninY-ScPatenthPGe4hn L -SaBatent?, 94°l4P4 H&B@@&? B348) Jfu0. Chem.eAT, 2867{4943). dapar t
may furt he‘?atﬂ'é(' Aep) "ét?s‘b 0d Yi¥a 32d4 ';:F’P'e?v%ﬁ“ Ewep gPa*P'PtP% aggrt on,
etg., The i 'E t;ﬁ? él é& fg 25?
conpounts 2%V %%%ﬁ tﬂP AE@TW? té é; ) igid opgn) 84-20,269 repectively,
raw nateriy esenti nv are prepared by

t he met hods es e 8Hg°‘f°n . tpéeﬁ?"t§ %'& i °“"U Sarl’t'ﬁj;tfe'ervl"t 3,940, 484, U.S.
Patent 3,996,366, J. Og. Chen1, 47, 2867 (1982) Japan Patent (laid open)
86-286,,370 and U.S. Patent 3,888,932, U S. Patent 3,928,416, European

Pat ent :23, 100, European Patent 34,402, West Gernman Patent 2,606, 393, West

German Patent 3,545,70, U. S. Patent 5 4,184,041, British Patent
2,002,368, British Patent 1,121,21 1,'Japan Patent (laid open) 84-20, 269

respectively, or in a manner simlar to the nethods. -- Exanples of the
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Examples of harmful insects against which the compounds of the present invention exhibit remarkable

14



45 butyl - 4-met hyl phenol ), BHA (m xture of 2-tert-butyl-4-net hoxyphenol
"and 3-tert-butyl-4-net hoxyphenol), vegetable oils, mneral oils, :
surfaetants, fatty acids or esters ;pg‘{é% and the like. As a base .
~material for the poison baits, t heF Bhr exanpl e, feed conponents such
as crop powders, essenti al vegetable oil, sugars, crystalline cellul ose
etc. : - ant i%faqteinsivde thefellawiag di but yI hydr oxyt ol uene, nordi- hydroguai aretic
aC|d etc. servatives such as dehydroacetic acid, etc.; feeding error
pr event i nd"agﬁéﬁ??"tgbeh"g%@ﬁeﬁ@%d peper powders, etc.; incentive flavor
h

ag cheeﬁe fIavor oni o etc. The thus obt a| ned fornmul ati ons
may be “usgd 22" ﬁ%"’sﬁ ich,as sma P’f"é‘?"‘%ﬂ"P ef {-aodejphe —ng‘i’éﬁ’) brgyn-planifjopesr (ilapapesta,
thg for mJI ackd flos plan 0 P fforg) leg Tg érs such g9 green ice leafhopper |
nemat oci d€ fotettcy LR ?{’g' sy Ees. i cngugwwmas, otc.

regul at oriep@,)g@grgl sti cagent S, ferL| | zers, soil _conditioners, animal feed,
etc., @ mayal so be used si mul taneousl y wWith them wthout-mixing therewt h

56 Wer Byrdii RothH§IBRAN HES stih bérBIgCilo oD Rbsalid) 18 lehfRilerd faphbicRfcid Medinalis), in-
i nsect i ci dias mbalimoti(Plodia Interpiadtelt)S étc.; ﬁ| ) 3@6@ ﬁ&c@%ﬂ%ﬂ%’&%@ﬂ'ﬁmﬁ per
10 ares; woenPsedulétiaisbpagitd) ealbageaenivonrh MamestRibiaatita), die subHl 488MMéh cab-
concen- t bagewarm (Bieris rapgeccrugiverd), etf.t Tortricldde wt tortdpid atig sotH ds AdBiopliyes $ppE Grapholita
concentsr aBPRo¢ic: Faposin kt?pmqﬂeﬂimhqipxwet @aexwbsock matha(tymanitiidas), baetyselnilodpecu-as
they ar e, loarephanigrisigns); hermfi inserta heloruing tpAgrethis spp. sth dedurpiploutivorme(Agiotbia lségetum),
hygi ene, &gl cutworm (Agm (erargul ingepts beipnging te Hitiethie spnt diamendbackebth iitella xy-
powders, ¥ : 19|° BPFE%?T["P'&T‘%@“@P’SW clpthes mpth (tineg tsapalugens); welbing glothes moth (Ti-

congcenira I I"13"ppmto 500 ppm oile, aerosol, funigants, poison
bafts, dned asplhey are. These doses and concentrations may
vary depenarl"lr?\g%ﬁpcgsn o 'bgab P 41\'/rrul ations, timng for appl i cation, place
appl i ed, rmtl\hwﬂmgs%ﬂch%gmrﬂ ul ueg’J alle e&u‘iex tn‘l\’aemor nchus d

etc. and BWed A Tel Siiankiy, Bto!

set f ogst hdapMas deagﬁcﬁaz ﬁd%& J&E ti nf¥|§£‘ ?
detail, bgpartphaiidab;T@sdr Rousetiy (Fanma SanRAatis) -

exanpl es. gdbyDulidy@ating), oichifaggot
sol uti on mbth@ie8Psgehédidan); uadk)ﬂieetSi lﬁle)pﬁaainﬁfab uﬁbleﬂfeb(selt
N, N-di et hyl fornmani de was added 80 ng (2 m ol ) of an 0|Iy SOdI um hydri de

(60% 3phi Hermfuw vbactspelandiny té Caleopfead | owed by stirring at the sane tenperature
for 10 mnutes. After the reaction was conpleted, to the reaction m xture
was added m%aﬁ@spp{mr nrogtyverm (Diabrotica virgifera), southern corn root worm (Diabro-

2, 3-dl chl ngec Ptﬁm@@ﬁpq SpFabasidae) sughss cupigous dhsferdAriomala pupreal, saybeambee-
terrperatu -°tig'a°° Mﬂﬁ@a%ml'm diceviaterweevili(idssor-i on

mi xt ur’e éﬁ"hﬂ" ling beatips:(Tor@briopidas) |

t hen t he | ae uc as cuc oy ﬂ Pi‘jﬁﬂegfl?ls?tﬁ? {Chryangd

f\SHS?PfL dﬂﬂ E i Ghn ?uc as wen rwg e%ﬂa etc' ed
{ ' ' é’“!‘?‘ 85’2‘ ¥°é"a°'r$?“§ begtly. % i

5tr|f4Lu05eg;§Q ; p&gl I n-2-
20

Harmful insects belonging to Dictyoptera:

German cockroach (Blattella germanica), smokybrown cockroach (Periplanseta fuliginosa), American cock-

45 roach (Periplaneta americana), brown cockroach (Perlglaneta runnea) ariental cockroach (Blatta o rientalls)
etc.

Harmful insects belonging to Thysanoptera: '

50 Thrips palmi, flower thrips (Thrips hawailensié), elc..

Harmful insects belonging to Hymenoptera:

) “ants (Formicidae); hornets (Vespldae), bsth\.llp wasps (Bethylidae); sawflies (Tenthredinidae) such as
55  cabbage sawfly (Athalia rosae ruficornis), etc. ;
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Synt hesi s Exanple 2 (Synt hesi s ‘of Corrpound No. of
(1 mnol) of 2-methyl-4(5)-(2-chloro-1,1,2,2-tetrafluoroethyl) |Imdazole

(11)) To a solution of 0.22

in 5.mM of N, Ndinethylfornmam de v%sofgslg]%%both of 0.21 g (1.5 mnol) of

anhydr ous potassi um car bonate and
2, 3-dichloro-5-trifluoronethyl pyridine,

7 hours.

poured Into water, and extracted with eth

(1 mnol) of

Herméy Insects helopging te Oethopieras conpl et ed, the reaction m xture was
acetate. Further, then the

resi due was W@‘GW%WPW@%QWF?P@ESWWX%&%Si um sul fate, and
co\nzentra ed '#!?‘?ﬁf{ redyced, pressure. The obtai ned productwas subjected

silica’ ge

sPglongigo pbaneterd: 0. 27 g of 1-(3-chloro-5-trifl uoroneth

pyri di n-2-vyi ;irmgthé@ 4-(2-chloro-1,1,2,2-tetrafl uoroet hyl I dazol e.

mp. 137.50 s of the present invent 6repared In the sanme manner as

above ar engn,msécgb'g@%@t@Amﬁ@mm 45 50 17 S5 1_7 EP 0 464 979 B1 5 4

rr-uo o

tO U C@ediculus hiimanus m,’i’hthwus g\_:ﬂs, etc . Sn*t n £ n | f)* 10 frlQ
Harnﬂuﬁhsectsfbelbﬁgiﬁbtolsoptéia A4 40NNU WW. V U U I U U V |S y
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c?e that the compounds of the present invention are used as the active ingredient of insecticidal
composlti the compounds may be used as they are, without adding any other components but in general,
the compounds are mixed with a solid carrler, a liquid carrier, a gaseous carrier, a feed, etc. and, if necessary
and desired, the mixture is further supplemented with a surfactant and other adjuvants used to prepare insec-
ticidal preparations and prepared into forms such as oil sprays, emulsifiable concentrates, wettable powders,
flowable concentrated, granules, dusts, aerosol, fumigants (fogging, efc.), poison bait, etc.

These formulations may contain any sffective amount of insecticide, generally 0.01 to 95% by welght of
the compounds of the present invention as the active ingredient, together with an inert carrier.

Examples of the solid carrier used for making formulations include fine powders or granulates, etc. of clays
(kadlin clay, diatomaceous earth, synthetic hydrated silicon dioxide, bentonite, Fubasami clay, terra alba, stc.),
talc, ceramics, other inorganic minerals (sericite, quartz, sulfur, activated carbon, calcium carbonate, hydrated
silica, etc.), chemical fertilizers (ammonium sulfate, ammonium phosphate, ammonium nittate, urea, ammo-
nium chioride, etc.), etc. Examples of the liquid carrier include water, alcohols (methanol, ethanol, etc.), ketones
(acetone, methyl ethyl ketone, etc. ), aromatic hydrocarbons (benzene, toluene, xylene, ethylbenzene, methyl-
naphthalene, etc.), aliphatic hydrocarbons (hexane sydohexane kerosene, gas oll, etc.), esters (ethyl acet-
ate, butyl acetate, etc.), nitriles (acetonitrile, isobutyromtrile etc.), ethers (diisopropy! ether, dioxan, etc.), acid
amides (N,N-dimethyiformamide, N,N-dimethylacetamide, etc.), halogenated hydrocarbons {dichlorome-
thane, trichloroethane, carbon tetrachloride, etc.), dimethylsulfoxide; vegetable olls such as soybean oil, cot-
ton seed oil, etc. Examples of the gaseous carrier, i.e., propellant, include freon gas, butane gas, LPG (liquefied
petroleum gas), dimethy! ether, carbon dioxide, etc.

Examplies of the surfactant include alkyl sulfates, alkyl sulfomc acid saits, alkylaryl sulfonic acid salts, alkyl
aryl ethers and polyoxyethylene derivatives thereof, polyethylene glycol ether, polyvalent alcohol esters, sugar
alcohol derivatives, etc.

Examples of the adjuvants such as binders, dispersmg agents, etc. for formulations include casein, ge-
latin, polysaccharides (starch powders, gum arabic, cellulose derivatives, alginic acid, etc.), lignin derivatives,
bentonite, sugars, synthetic water-soluble high molecular substances (polyvinyl alcohol, polyvinylpyrrolidone,
polyacrylic acid, etc.). Examples of the stabilizer include PAP (acidic isopropyl phosphate), BHT (2,6-di-tert-
butyl-4-methyiphenol), BHA (mixture of 2-tert-butyl-4-methoxyphenol and 3-tert-butyl-4-msthoxyphenol),
vegetable oils, mineral oils, surfactants, fatty acids cr esters thereof, and the like.

As a base material for the poison baits, there are, for example, feed components such as crop powders,
essential vegetable oil, sugars, crystalline cellulose elc.; antioxidants such as dibutylhydroxytoluene, nordi-
hydroguaiaretic acid, etc.; preservatives such as dehydroacetic acid, etc.; feeding error preventing agents
such as red peper powders, etc.; incentive flavor such as cheese flavor, onion flavor, etc.

The thus obtained formulations may be used as they are or after diluting with water, etc..Alternatively, the
formulations may be used as admixture with other insecticides, nematocides, acaricides, bacteriocides, her-
bicides, plant growth regulators, syne.-:glstic agents, fertihzers, soil conditioners, animal feed, etc., or may also
be used simultaneously with them, withoutmixing therewuth

Where the compounds of the present invention’” ‘are used as insecticides for agricultural use, the dose is
generally 0.1 g to 100 g per 10 ares; when emulsifiable concentrates, wettable powders, flowable concen-
trates, etc. are used after difuting them with water, the concentration is 0.1 ppm to 500 ppm. Granules, dusts,
etc. may be used as they are, without diluting them. For purposes of housshold and public hygiene, emulsifi-
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- U 50 Next, Fornulation exanples are shown, wherein parts are all by

wei ght an chbtehenceuirﬁﬁ@mmblwwmre. fpmucenmmtq‘n efe diiyted witb wialgrin 8 cencenjratidpef
conpound rfshirerta 5efrpwmilsrAerpad) fumigantss poison baite Al ey barsetkapipayare: EmJI sifiable
concentrat e Hesefosegangsppcgnteatiens mey vary APRSTHiNguPemiind; %Pﬂﬂgﬁgg‘g?'"%ﬁ‘” lication,
présent | rﬂ%ﬁﬁﬁpﬂ?ﬂ Q?@“’d?‘?gﬂ'f‘ﬂﬂgﬂ "\"FF ogins F‘i“g'“?ﬂ‘°f m‘@ﬂ’e“ @ &ereased pr de-

di met hyA fo‘i"?f'a respegtiye gtihe ran ’g %g | e hen er, an

parts of calo¥ te;thetig_ optinye %‘7 WéSE'QEVF}B%ﬁ%g%@M?%@? & Tormu aganded
to the solq.le"f'%?fs RS x?'ﬁpéultl ng mi xtures are thoroughly nixed stirred to
gi ve 10% t t+vely. Formul ati on Exanple 2.

Vet t ablg %4%@&#?e@@g&%aoﬁte&emfﬁ@i&nggund (1) through (13) of the

pr esent ' nve%ééaﬁ'xtlé}f dfo. 5‘?@% rﬁdﬂoﬂ(.ﬁﬂp&ﬁ#fu@ro&ﬁyhﬂﬂdﬁﬁﬁetiﬁ5 fafof §,ACirkeify! formamide was
lauryl sul f g 80 gxﬁ‘l iy sedithiThydHdd 16096 WhileRBalh@withdéd, BRvwedbyatirriny s tHahme
hydr at ed Stemperdbiite ftr S0XinfGted. iAftér tRROMctiGIDNS cormgletsu] tohe lesction mbtiufl wisRddea dipeiss t h,
t he m xt ure4agq2 mimorof 23Rdithiatol§-trithibramethiipyaidine ifallewedibi etirrirg @t rgonviempétirefor 8 hauesb| e
powder .15 10affeothenshaibn was chipietial, the actioh mintureavad\pduesd Inko vater, aed exfractedmitimesbyl acetate.
hydr at ed shurtherdhencheresidi® was washpdwithcarige, dédedpuermagnesium guifetenand sonsenttated yodentes u| -
fonat e, 3(0dupesiprassuss. Threahtainad predughwgs Sibjegied tp silicg el chrerpatographiip gier 0-249 ob1-{F6MP®- of
Corpound (Stiyifluarerenthylpyrdin®yilf-pepigliuorcsthyispidegeitt | nvention, the nixture Is

t hor oughl y™Ri%&%F and stirred. A suitable anount of water Is further added

t o~t‘he #i xture follo by stirrin xture |s granul ated with a
gr anul at orsyéﬁl?ﬂs'saﬁ*f’mﬁfm?g% %%s? @fﬁaﬁdﬂ Formul ation Exanple 4. Dust \

20 Al t ‘?‘ sol (aa‘rl; ;[)f 0 m mo an #\%I— (Elﬁlo Xrg Wﬂid}éa rﬁl%k‘ ved
In a appr [ {3 ﬁj};ﬁg
di oxi de, f ?ﬁ)h dﬁg 5 ﬁuchl - -tri?l%ﬁrt)m neat‘a by stn(?:g Lt%o rodts. Qf@ﬁﬁtﬁgg

the soluti tﬂaﬂ wa ﬁrpl@?e?f ktld/réaction nibk fctéd \MM'eﬁuﬁ abdtaté Furtaflthen
acet one i SeNaRRwak #55ned ithlbAnelinee oJe/hdéhSéium Eumitsﬂé PlohsertrdesdLndr fedbced ﬁeﬁ%ﬁb | e
concent r at fhe dRaiffdpfiduct Wasabjbcted @ sulﬁﬁmwnﬂtoﬁémytdﬁmbhﬁg &ﬁ%&aﬂﬁro-s-mmmmam and
1.5 part Ofyridiep-hn-b-adthiita @lcRernh-8,12(2 et cbthyl imitiazols.
30 m.p.137.5°C
Examples of the present mventio*.prepared in the same manner as above are shown in Table 2.
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28.5 parts of an aqueous sol ution containing 2 parts of polyvinyl
the mxture is finely divided (less than 3 p In particle dianeter) with a

sand grinder. Then,

), 40 parts of aq
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d-phenothrin, 5 parts
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of, illed water 50
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of Xyl ene,
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d i sRolkve egsofut fona 5
f@l?‘gdq‘g‘i"n gnﬁe%bsg g;n%al‘%grgo,@tg g
40 parts of propellant (liquefied petrol
t hrough the valve to give water-based aqg

nDunte to the container,
are filled under presgure
Formul ati on Exanpl e MogiepH—+-0—6-0+—55-

0.2 part_of

added to 0.3 g ofgpd I
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d (12) of the present
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al Co.,
80 parts
valve Is
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rosol .

Aft-ef—0r-3—g—0f—gallgt hrin is

i nvention, the m X
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99.4 g of &r 4 nos UItO COI| (Laba powder : sake | ees pom@er: wood
powder of 3 3)2vmthmst|rm|rtg &hd H2@ nﬁoﬂv@teb i 8 tBerbadyed to the
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nosquito-coil. 1 BP 0 1464 979 Bl Formul ati on Exanpl e 10. El ectjric
nosqui¥o mat Acefong ils added to 0.4 g of Conpound (12) of the prgsent
I nvention, 0.4 g lal l et hrirn_and. 0.4 g -of pi- peronyl butoxidelto
di ssol ve and make |wholle vol une 10 n1 Thlaﬂsolutlon 0 5 n1h ifs
uni formy Inpregnated (5 i th % basem ermal“*for & eet roc ﬁatm(a m xture
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and a g4hi ckness of 1.2 cn1to ive a fum gant.
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‘Next, Formulation examples are shown, wherein parts are all by weight and the compounds of the present
invention are designated by the corr'pound numbers shown i in Table 2.

55

Formulation Example 1 Emulslfiable concentrate -

After 10 parts each of Compounds (1) through (13) of the present invention are dlssolved in 35 parts of
xylene and 35 parts of dimethylformamide, 14 parts of polyoxyethylene styrylphenyl ether and 6 parts of cal-
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Formul ati on Exanpl e 12. Poison bait 15 After 10 ng of Conpound (1) through
(13) of the present Invention Is dissolved In a 0.5 nl acetone, the
solution is applied to 5 9 of the dry animal food. The powder is
dried to give a 0.5% poi son bait. %&W&’gg"ectiveness of the conmpounds of
the present Invention as the active ingredient of |nsecticidal com

posi t-i onsciyn defleeyibenzgpasulfopste sre added tq theseltjons Fiee resyitingnaixtuies arp fhowughlypined atjrfedt he
corrpoundst°(9FV°t1ﬁé°ﬁF'@§%bFﬂ°°?%mtﬁ regpectively. 20 are designated by the conpound
nunbers shown in Table 2 and congounds ‘used for. corrparl son and control are

des-l/gnat eﬁ"’B‘V’a?‘T'?@"ﬁ'B‘?%m?Haq’ﬁﬁ?ﬂg s shown in Table 3. Table 3 25 Corrpound

Sy nbo' ?hgf E‘om (?} tF. "H’:ﬁof the invention ap a toam
parts of

J , CAH9- bt SE&dIAI'sf:q 56 .2partmlclum ligninsulfonate, 2 EBﬁs%lﬁp on‘g;%d Fin po

es cribe dérfand 54 parts of dlatorgaog%ug eiréh the m C)i(tug is mixed ﬂd stirred w ﬁ( ive 20% wet-
CHI table gowder 8
3,940,484 . 3 CH3 N >
CAR9- t er t Formulation Example 3. Ggaapound > B) CHBS
described in U S Patent 'k 3, 996, 366 Cow

45 Test Examtbes parts bfsyathétichiydistbd iuesri diwemmarpdwmfs 1219 \0Nsofum [bdeoyMpazenesiih e
enul si f i atohate, 30 pareaf bertopitendnd5h partsat tiaycwepdiadt SpadpefiCaopaund (1) thraugh (18) of the
For nul 14t i praseftdementios, the miatureds thorbughi thixed erid stirzedeA suftelte amourtofwhten iy furtheb8i0ed 5,
0.5 ppm) thaehixture foliowedbyatitring. Jbeimixivep i¥ gramipted with a afgeslptor s ainrriedia give % gaule.
mersed in the dilution for a mnute. After air-drying, the rice plant
seedl i ng TReuigion Exemple 4. Bugt t ube and about 30 nynphs of br own pl ant hopper
(Nllaparvata | u \%ﬁns wer e re eased Si x days after, the n hs Were ob-

i meUA Al "F?JY"" e god s
&rved?i f %%F %’d Vge Inﬁpawderg,I rt °F|P angqg V\,ﬁlmegg 1u $
abl e

f ol | ows.
) al i V%e sorI]uS o) t e mlxture Isbmuxed an d with a juice j""‘?ha"d acéesolljnr {s evag?reates

4: 20
25

Formulation Example 5. Flowable concentrate

After 20 parts of Compound (12) of the present invention and 1.5 part of sorbitan trioleate are mixed with

28.5 parts of an aqueous solution containing 2 parts of polyvinyl alcohol, the mixture is finely divided (less

than 3 u in particle diameter) with a sand grinder. Then, 40 parts of agueous solution containing 0.05 part of

xanthane gum and 0.1 part of aluminum magnesium silicate are added to the powders and 10 parts of propy-

30 lene glycol are further added thereto. The mixture is thoroughly mixed and stirred to give 20% fiowable con-
centrate for aqueous suspenslon

Formulation Example 6. Oil spray

35 After 0.1 part of Compound (1) through (13) of the present invention is dissolved in 5 parts of xylene and
§ parts of trichloroethane, the solution is mixed with 89.9 parts of deodorized kerosene to give 0.1% ofl spray.

Formulation Example 7. Oil-based aerosol

40 After 0.1 part of Compound (1) through (13) of the present invention, 0.2 part of tetramethrin, 0.1 part of
d-phenothrin, 10 parts of trichloroethane and 59.8 parts of deodorized kerosene are mixed with each other
and dissolved. The solution is filled in an aerosol container. After a valve is mounted to the container, 30 parts
of propellant (liqusfied. petroleum gas) are filled under pressure through the valve to give oil-based aerosol.

45  Formulation Example 8. Water-bas_ed aerosol

After 0.2 part of Compound (11) of the present invention, 0.2 part of d-allethrin, 0.2 part of d-phenothrin,

5 parts of xylene, 3.4 parts of deodorized kerosene and 1 part of emulsifier [ATMOS 300 (registered trademark,

Atlas Chemical Co., Ltd.)] are mixed with each other and dissolved. The solution and 50 parts of distilled water

50 are filled in an aerosol container. After a valve is mounted to the container, 40 parts of propellant (liquefied
petroleum gas) are filled under pressure through the valve to give water-based asrosol.

Formulation Example 9. Mosquito corl

8 - After 0.3 g of d-allethrin is added to 0.3 g.of cd?npound {12) of the present invention, the mixture is dis-
solved in 20 mi of acetone. The solution is then uniformly mixed with 99.4 g of carrier for mosquito-coil (taba
powder : sake lees powder : wood powder of 4 : 3 : 3) with stirring and 120 ml of water is then added to the
mixture. The mixture is thoroughly kneaded molded and dried to give mosquito-coil.
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EP 0464979 Bi Table 4 Test Conpound Concent r at i on (pym 5

(1) 500 a (2)
500 a5 3 25
(3) ) . . . -500 EP 0 464 979 B1 a5
a (4) 500 a 16 (5)
500 . Formulation Example 10. Electric mogquio mat a (6)
500 al 20 (7) 500
~a (8) Acetone is added to 0.4 g of Cogyeund (12) of the present invention, 0.4 g of d-allethtin 0.4 g of pi-
(9) peronyl butoxide to dissolve and mgkgihe whole volume 10 ml. This solution, 0.5 ml, is uaifﬁmly mpregnated
a 0.5 & withabase material for electric mat (a iy xl‘f cotton linter and pulp solidified in a plate-| ik%feﬂn.) having
a 30 2.5 cm x 1.5 cm and a thickness of 0.3 cm to give an electric mosquito ma;\S
g gOS Formulation Example 11. Fumigant a (11) 5 ~ "500S
Z g 5 10 After 100 mg of Compound (12) off'in rLant invention is dissolved ina appropriate amotit OF acetone,
- the solution is impregnated with a.;ﬁro ramic glate having 4.0 cm x 4.0 cm and a thickness of 1.2 ocm to
0.5 give a fumigant. a (13) 500
a Untreated c 45 Test

Exanple 2 ﬁ&m&gﬁeﬁ"ﬁﬁhﬂmn Bk sout hern corn ro-.tworn) On the bottomof a
pol yet hyl ene cup having a dianeter of 5.5 cm a filter paper which Is of
the sane si zaftérQ0 mgwhSonhpairal (thakwugh (113) of tire presént inverdionile digsoived IntG.Son acten®, the 50
ppm of t heslutierus appliedain$ @ oftmapowdar ofdreanimal foad Thepawderdndried i give agﬁ&w&ﬂswﬂt-
accor di ng t o NBeffedtivanessrof tis campbunds of e preganginysatipn@s the aqtimgingredientaf ingachicldal comyy
one corn shesitens isdascripadibelgw, wita esfprenge p topt exqyn gﬂ"e'@!“ the serppounds oHBe RIeseR vaRiP R,

( Di-gbr ¢ i care ﬂﬁ?&ﬂ%‘?qﬁ!m@?’aﬁﬁﬁ'd lwg\bgs ﬁlmnn fnrira |?] rtiﬁﬂ'ppounds used for comparison and control

are designated by the compound numbers 'shown in Table 3.

Table 3
. 25
Compound : _
Symbol Chemical Structure Note

_ _ ' N C4Hg-tert .

% (A) cna-—<i ;B// Compound
X ' described in

! o P cHg ' '. an
o” v 7 3,940,484

36 . CH3

U.S. Patent

//|\ /CH3 -. : 3,996,366
0 N
: CH;3

y ,/N Cafgmtert -Compound
~ (B) CH3S < I - described in
N . o .

Test Example 1 (Insecticidal test on nymphs of brown planthopper)

The emulsifiable concentrate of the test compound prepared according to Formulation Example 1 was di-

luted with water (corresponding to 500, 5, 0.5 ppm) and a rice plant seedling (length of about 12 cm) was im-

50 mersed in the dilution for a minute. After air-drying, the rice plant seedling was put in a test tube and about

30 nymphs of brown planthopper (Nilaparvata lugens) were released. Six days after, the nymphs were ob-
served if they were alive or dead. Criterion for the judgment is as follows. '

a:  noinsect was alive. ‘
b: alive insects were 5 or less. - ..
55 c: - alive insects were 6 or more. e

The results are shown in Table 4. ) 4‘

20



Ei ght days after the cup was covered, dead or alive |arvae hatched were
exam ned. Criterion for the judgnent is as follows. 55 - a: no i nsect was

alive. b: alive insects were 5 I : alive Insects were 6 or
nore. The results are shown in TagF84§a§3§$ EP O 464 979 Bl Table 5 Test

Conmpound Concentration (ppm - Efficacy 5 50
a (2} 500 Table 4 a 10
: - s50 a (3)
500 Test Compound aCwhcentration (ppm) i Ao
(4, 500 : Efficiey
a (5) (1) 500 a 20
50 a (6) 500 | a5
a 50 (2) a 25 500 (7) a
S00 - ~a 50 5 a (8)
500 N a. 50 ) 2a 30 (9)
5.00 . (3) a 50 .:sp0 ad 35
(10) ‘500 @ i g a 50
a (11) - 500 & a 50
a 40 (12) (4) o 500 500 a a
16 :
(5) 500 a
5 a
o (6) . 500 a
S 20 :
(7) 500 a
(8) | 500 a
2 (9) 500 a
5 a
0.5 a
(10) | 500 a
30 5 a
(11) - 500 a
95 5 a
0.5 a
L (12) 500 a
N/ 5 a
40
(13) 500 a
Untreated ' - c
45 .

Test Example 2 (Insecticidal test on southern corn roatworm)

On the bottom of a polyethylene cup héving a diameter of 5.5 cm, a filter paper which is of the same size
50  was laid down and 1 ml of an aqueous dilution (500 or 50 ppm) of the emulsifiable concentrate of the test com-
pound prepared according to Formulation Example 1 was dropped onto the filter paper and one corn sprout

was put as feed. About 30 eggs of southern corn rootworm (Diabrotica undecimpunctata) ware put in the cup.
Eight days after the cup was covered, dead or alive larvae hatched were examined. Criterion for the judgment

is as follows. "
5 a no insect was alive.

b: alive insects were 5 or less.

c: alive insects were 6 or more.

The results are shown in Table 5.
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50 ' a (13) - 500

a 45 : 50

a Untreated C 50 Test
Exanpl e 3 (I nsecticidal test on coﬁ?rﬁﬁ“r?ﬁgﬁhl t o). The enul sifiable
concentrate of the test conpound prepared according to Fornul ati on Exanpl e
| was-dl- luted wth water and07n1$gt dilution was added to 100 mi
of lon exchange water (concentration © Jf?le effectlve i ngredient was 3.5

ppmM. In the m, re weer el gase 20 Igst l.nst | ar vae of conmon nosqui t o
(G~ 55 | ex DFM | ease, E ty was

exani néd. Crlterlonfor the judgnent Is _as follows. a: 90% or nore b:
not |ess than 10% bdtt) ess than 90% 22 590Ep 0 464 979 Bl c:@ |ess than
10% The results are shown in TabI e 6. THle 6 Test Conpound .

Efficacy 10 : 1)
a. (2 . __sebt (2 a
a (3) ' ) a B9 (4) a
a (5) A
(6) oy 30 R ]
(8) . a 25 0 a (9)
a (10) a_(11)
a 30 (12) (4) 56" 15y, 2
as3s Unt r eat ed 30 a .
o (5) 500 a
o | 50 a
(6) 500 a
50 a
* (7) | 500 a
| 50 a
(8) 500 a
30 50 a .
(9) S 500 a
| 50 a
s (10) 500 a
50 a
~ 50 a
40 .
(12) 500 a
50 a
- (13) © 500 a
® - 50 a
Untreated c

50  Test Example 3 (Insecticidal test on common mosquito)

The emulsifiable concentrate of the test compound prepared according to Formulation Example 1 was di-
luted with water and 0.7 ml of the dilution was added to 100 ml of ion exchange water {concentration of the
effective ingredient was 3.5 ppm). In the mixture were released 20 last instar larvae of common mosquito (Cu-

§5  lex pipiens pallens). One day after the iclease, mortality was examined.

Criterion for the judgment is as follows.

a: 90% or more
b: not less than 10% but less than 90%



Test Exanple 4 (lnsecticidal test on Gernman cockroach) On the bottom of a
pol yet hyl ene cup having a dianmeter of 5.5'cm a filter paper which is of
the sane size 40 was |aid down %F@g 7 g of an aqueous dilution (500
ppm of the emul sifiable concentr 4?@ 1estcorrpound prepared according
to Formul ation Exanple 1 was dropped onto the filter paper. As feed, 30 ny
of sucros® walesathanfi@¥eri y spread thereon. In the cup, 10 adult nal es of

Ger man cockFUa@ﬁmEBP&WW@WF blgér manl ca) were rel eased. Six days after the
cup was covered, dead or alive insects were exani ned to determ ne

mor¥al ity. The results are shown in Tahhee7¢ 45 50 55 23 EP 0 464 979 Bl

Table ¥ Test Conpound Mrtality (% 5 00 Al pm (1)

100 10 und 100 (3) -
Test Compo Efficac

100 (4) , 100 (5) =ELiSES .

100 (6) . : 100 (7)

100 (8) - (i, - 100 (9) a

100 25 . - . ~(10)- - 100

(11D (2y - 100 (12)

100 30 (13) : - 100 (A

0 35 (3) (B) a 0

Unt reated 0 K> Test Exanple 5

(I nsecticidal test on housef(4) 40 On the bottom of @& pol yethyl ene cup
having a dianeter of 5.5 cm §3f||ter paper which Hzcﬁ t he sane size

" (6) a
(7) a
(8) a
26 (9) . a
(10) - - a
(11) - a
s .
(12) a
| (ié)xh' _— | —~ a
- Untreated A' | c

Test Example 4 {Insecticidal test on German cockroach)

\/ On the bottom of a polyethylene cup having a diameter of 5.5 cm, a filter paper which is of the same size
40  waslaid down and 0.7 ml of an aqueous dilution (500 ppm) of the emulsifiable concentrate of the test compound
prepared according to Formulation Example 1 was dropped onto the filter paper. As feed, 30 mg of sucrose
was uniformly spread thereon. In the cup, 10 adult males of German cockroach (Blattella germanica) were
released. Six days after the cup was covered, dead or alive insects were examined to determine mortality.
The results are shown in Table 7.

&6
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was |laid dowmn and 0.7 m of an aqueous dilution (500 ppm of the

enul sifiable concentrate of the test conpound prepared according to

Formu] ati on Exanple | was dropped ontqo.the filter paper. As feed, 30 ng of
sucrose was uniformy spread t her &orf %8¢ {r9f1e cup, 10 adult femal es of
housefly (Misca donestica) were released. Forty 45 eight hours after the
cup was covered, dead or alive Insects were examined to determne nortality
(2 replica- tions). The results arecgabgenzin Table 8. 50 55 24 EP 0 484

979 Bl Table 8 Test Conepound : o Mortality (%) 5
(_2)9-9’ 2PM- (1) Test Compound 100 (3) BePtdfity (%) '
100 (4) 100 15 =20-pRm (5)
100 (6) ' 100 (7)
100 20 (8) (1) 100 (9) 100
100 25 5. (100 100
(11) 10 | | (2) 07100 (12) 100
100 30 (3) - ( 13) 7 100 100
Unt r eat ed ' 0 35 Cainms 1. A pyrldylimdazole
derivative having the fornidla: 40 R 45 100 '
N N 50 ’
R R4 15 (5) 100
(6) 100
O (n , 100
| (8) _ 100
(9) 100
2 (10) o 100
(11) | 100
(12) | 100
30 g .
(13) 100
(A) . 0
% (8) : 0
Untreated 0
o/ Test Example & (Insecticidal test on housefly)
40

On the bottom of a polyethylene cup having a diameter of 5.5 cm, a filter paper which is of the same size
was laid down and 0.7 ml of an aqueous dilution (500 ppm) of the emulsifiable concentrate of the test compound
prepared according to Formulation Example 1 was dropped onto the filter paper. As feed, 30 mg of sucrose
was uniformly spread thereon. In the cup, 10 adult females of housefly (Musca domestica) were released. Forty

45 eight hours after the cup was covered, dead or alive insects were examined to determine mortality (2 replica-
tions). The results are shown in Table 8.
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wherein Rl is a hydrogen atom a C, -C3 alkyl group, a C -C3 al kylthio group
or a Cz-C3 al koxyal kyl group; R2 is a hydrogen atomor a Cl-C4 hal oal kyl '
group; R3 is a halogen atom a nitro group of a trifluoromethyl group; R4

is & Cl-C3 hal oal kyl group or a @pko@8sbalmal koxy group. 55 2. A

pyridylim dazol e derivative accordlig to daim1, wherein RL Is a hydrogen
atomor a Cl-C3 al kyl group; R2 Is a C -C3 hal oal kyl group which conprises
at least a fluorine atom a chlorirmablleorg or a brom ne atom as the hal ogen
atom R3 Is a fluorine atom a chlorine atomor a trifluoronethyl group, R4

i's a C1-C3 ha- 25 TdsR Cokipbdhd® Bl Tabl e okqs i d
Mrtality (%5 '
500 Dpm (1) :
(2) - 100 (3)
100 (4) (1) 100 15 100 (5)
100 (6) 2 100 (7)
100 & 20 (8) (2) 100%&%
100 25 . (3) (10) .. 100 100
(11) : 100 (12) ' .
100 30 (4) (13) 100 100
Unt r gat ed 0 35 Cainms 1. A pyridylimdazole
derivative having the forﬁﬁla 40 R R3,J Rt 100 n N N NK
(6) 100
™ (7 | 100
T e _ |
(8) : 100
(9) ” 100
25 (10) _ 100
(11) 100
(12) 100
% (13) 100
' Untreated 0
35
Claims

1. Apyridylimidazole derivative having the formula:

40
. | .
R3
“ N
R4 — N N
N b« _
R2
80
wherein R is a hydrogen atom, a C;-C; alkyl group, a Cy-C; alkylthlo group or a C,-C; alkoxyalkyl group;
R2is a hydrogen atom or a C;-C, haloalkyl group; R3is a halogen atom, a nitro group or a trifluoromethyl
group; R4 is a C4-C; haloalkyl group or a C4-C, haloalkoxy group.
55

2. Apyridylimidazole derivative accordiig to claim 1, wherein R! is a hydrogen atom or a C,-C.;, alkyl group;
R2isa C,-.Cs haloalkyl group which comprises at least a fluorine atom, a chlorine atom or a bromine atom
as the halogen atom; R3 s a fluorine atom, a chiorine atom or a trifluoromethyl group; R* is a C4-C; ha-
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R 50 wherein RL is a hydrogen atom a O -C3 al kyl- group, a Cl1-C3 alkylthlo
group or a C2-C3 al koxyal kyl group; R2 I's a hydrogen atomor a Cl-C4

hal oal kyl group; R3 is a hal ogen ato a nitro group or a trifluoronethyl
group; R4 Is a Cl-C3 hal oal kyl gr o'ffp"%ﬂ”?%l-'@ hal oal koxy group. 55 2.
Apyridylim dazol e derivative accordin3g to caim1, wherein RL Is a hydrogen
atomora C-C3 al kyl group; R2 Is a.é%éCB %aloalkyl group whi ch conpri ses
at least a fluorine atom a chlorine ¥n®r a bronine atomas the hal ogen
atom R3 Is a fluorine atom-a chlorine atomor a trifluoronethyl group; R4
s Cl-C3 ha- 25 | ZIesk éempound; | 1777  Mertelidy dAd 81 | oal kyl group
whi ch Sonprises at least a fluorine atomas the 380 ®@psh atom 3. A
pyridylim dazol e derivative according to claim1, wherein RL is a hydrogen
atomor a nethyl group; R2(L$ a C2 hal oal kyl groudoshich conprises at | east
a fluorine atom a chlorine atomor a brom ne atomas o t he hal ogen
atom B3 Is a fluorine atokdr a chlorine atom RAA& a trifluoronethy
group. - 4. A pyridylinidazolg derjvative according to claim1, whereln Rl is
a hydrogen atom or a néthyﬂ roup; R2 i's a haIOMI&Rogroup repr esent ed . by
the formula, -CF2CF2X, In W@ich X I's a hydrogen at a fluorine atom a
chl orine atomor a brom ne a?onl R3 is a chlorine atom R4 Is a
triflueronmethyl group. 1 (8) A pyridylimdazole gayivative according to
claiml1l, wherein Rl Is a nethyl group; R2 Is a hal oal kyl group represented
by the formula, -CFi C2XK, K6)whic.b X is a hydrogek0®tom a fluorine atom
a chlorine atomor a bromne atom R3 Is a chlorine atom-R4 ism
trifluoromethyl group. 6. (R)pyridylinidazole derid#ive according to clalm
1,>~%hi @h |'s 1-(3-ch|oro-5-trif|uoronethylpyridiw&%&d)-4- 15
(1,1,2,2-tetraf|uoroethyi)ﬂ§9dazole, 0
1-(3-ch|oro-5-trif|uoronethprridin-2-y|)-4-pente§d&oroethylInidazole,

1- (3-chioro-5-trifluoronethyl'pyridin-2-yl)-4-(2-brono-1,1
,2,2-t%rafluoroethyl)lrridﬁppje,' 100 |
1-(3-chloro-5-trifluoronethyl pyrldin-2-yl)-2-nmethyli4-(1,1,2,2-tetrafl uoroe
t hyl )i m dazol e, (11) 100
21-(3-chloro-5-trifluoronethgrpyridin-2-y|)-2-nnth¥I-4-pentaf|uoroethylinid
azole, 20 (12) 00
1-(3-cajoro-5-trlfluoronetbyipyrldin-2-y|)-2-nethyi6§~(2-chloro-1,1,2,2-tet
rnfl uoroet hyl )i m dazole, o

1-(3-chloro-5-trifluoro I i din-2-yi)-2-methyl-4-(2-brono-1 ,1
,2,2-tetrafluoroetyl)Im g?%Fg%a7, A process for pr&gucing a
pyridyl |l m dazol e derivative according to claim11, which conprises reacting

a hali @ compound having the formula; 25 fl3 R4 AA
Claims _
l\/ 1. Apyridylimidazole derivative having the formula:
40
. | o
rY A
45
R4 N Ny
N N ,___[
R2
50

wherein R! is a hydrogen atom, a C;-C; alkyl group, a C4-C; alkyithio group or a C,-C3 alkoxyalkyl group;
R2s a hydrogen atom or a C,-C, haloalkyl group; R? is a halogen atom, a nitrc group or a trifluoromethyl
group; R* is a C4-C; haloalkyl group or a C4-C; haloalkoxy group.
&5
2. Apyridylimidazole derivative according to claim 1, wherein R1 is a hydrogen atom or a C,-C3 alkyl group;
R2is a C,-C3 haloalkyl group which comprises at least a fluorine atom, a chlorine atom or a bromine atom
as the halogen atom; R3 is a fluorine atom, a chlorine atom or a triflucromethyl group; R* Is a C;-C3 ha-

I mn
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30 P - N wherein R31s a

hal ogen atom *a nitro group or a trlfluororrethyl group; R4 is a d-C3

hal oal.kyl group or a Cl-C3 hal oal kox Grou and A iWa halogen atom - wth
an | nidazol e derivative having theF ?é 35 R R
40LEINr\ N NNH ] R

R2 wherei n Riloakyl galehy/UpWerias etmasla f@brln@@tomlak}ﬂe hgpmptoma Cl1-C3 al kylthlo
group or aCZCSa ox . a dr ogen atomor a
Cl-C4 hal ckl °° 9“%% : % %@%ﬂ' group: B
pyridyl i m da | tx}ahg : B‘P’H‘F’h ' b %‘H‘?‘g@iﬂ" Pe &pm a8
9. A rfet hod o'l”ﬂ%%ﬂ Fﬁé“‘f %8‘8'{‘ °§“ 88 PPRRAMI IR i g a

pyri dyl i m gazglygayieibaéR dbiiative a6cafdiy BLbidik 1 %a.bmw is O((arb@n bidMmeFA mBtfyl bRuRR2 O
a' | ocus wher gs d HaR@ikfl g 6iesBIRd HY R RAGEE, SCF,EX, IMAcnOis chyBigendio| aNuEdalom,
derivative aGcflbftiednid ablominglatbmpRP iddlchioiResténm; R A& trifiorohathf BloBR S pr uche

. 40 1. Pyridylimdazol deri vat .der Fornel 26 I If
Lijili i j5 A pytidylimidgzole [derivative Eiczoggling gvclayn 9, wherelp R! is a methyl group; R2 is a haloalkyl group
R4. OR 10 represpitectiy thefarmylan-OfeCide ingwhish #da e drogen i efflucrige pipws4 chiorine atom -
G - G - At kyl t 197 B bropipe ptomiR*de chijogingafony WPF@EM’B'@EFB‘G?'SYP R2 sin

Wasser st of § aty I I
ol ogenat o f;%}?:% ﬁaﬁao’ﬁt,ﬁggg%%é EREN 08 DEARE Ko Bl p4
Q01- C3LHal oal nydei/ ﬁﬁﬁbenﬁﬂ%@ﬁm!ﬂ&ds

Pyridylim dazol dﬁﬂﬁ-h’lﬁ&ro—@-&ﬁhor&ﬂ&ﬁw -4 y1)-0R0RMd, 1, 20 R Reh@jimisekom oder
el nen Cl-C3-Al kyI1r(ssmonhs-tﬂfm&ometnynpyﬂuwz-ﬂj-z-maﬂytm(nen.zﬂtraﬁirorddm ifinkiiaslel €St
bedeutet, der al 3-(3aHicdgEErElucEmethyladii-Bp2-Mbthylilpdttaftuorobiiylithidazaiier Br onat om
untaft 2 R3 sin Fietoro-Suituorodiethgpyedio 2rypZimsthyb-i-(Rchibiol 11,2, 2cstraetidrsthglinizete, or
bedeutet, R4 ol neﬂs-émor&sﬁ-fhlabmahmlditewl)-bmelwﬂ-mz-brouie-n 12|25 ettdfilavoptytibidaavie.

m ndest ens SI n Fl uorat om unf a i dyl | m dazol derivat nach Anspruch

1, vvobel Hﬁf"él"ﬂ@'a%la P iAim J vl cpprises pacting
R2 eing CZr I{‘B‘T*BQ?WFWM‘"%?% der als HZF?T:gIenatom m ndestens sin

Fl uor -, ChI or- oder Bromatomunfal ~t, R3 sin Fluor- oder Chloratom

bedeut et R4 sine Trifluornethyl gruppe bedeuRdt. 4. Pyrldylin dazol dbri vat
nach Anspruch 1, wobei Rl ein Wassertofffafom oder sine Methyi gruppe

bedeut et, R2 einen Hal oal kyi reat ®dr rmey—&F2CF2X bedeutet, in der X sin
Wassergg of f-, Fluor-, Chlor- oder Brom=2N atom bedoutet, R3 sin

Chl orat om bodeutet, R4 sine Trifluornethyl gruppe bedeutet. 5. -

Pyridyl i nmi dazhbrei R iahalbgen Bof\Sikkd Gibup br a ifsdmetilyl gidupare e d1yd, BaIbENIRaroup or a
bedout et, R2 oyepRalaliatyd@bdp\ahd &Rtz halogen aton, viith an imldazole derivative having the formula;

35 . o ' f'--_r
Rl : Rl
\-..._( =
‘ © 'R2 o R2

wherein R! is a hydrogen atom, a 'C'1-C3 alkyl group, a C;-C3 alkylthio group or a C-C3 alkoxyalkyl group
@ - and R2 is.-a hydrogen atom or a C4~C, haloalkyl group.

8. An insecticidal composition which comprlses a pyndyllmldazole derivative according to claim 1 and an
inert carrier.

so 9. Amethod for controlling insect pests which comprises applying a pyridylimidazole derivative according
to claim 1 to the insect pests or to a locus where insect pests may propagate.

10. Use of a pyridylimidazole derivative according to claim 1 as an insecticide.

Patentanspriiche . _ . ~ )
* 4. Pyridylimidazolderivat der Formel " .
\
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der Fornol -CF2CF2X bedoute, in.-dem X sin Wasserstoff-, Fluor-, Chlor- odor
Bromat om bedout et, R3 sin Chl oratom bedoutet, R4 sine Trifluornethyl gruppe
bedeutet. 30 6. Pyrldylinidazob%gri at ﬁach Anspruch 1, naniich

1- (3-.Chl or-5-tri fl uor nst hyl pyri di é PR (1,1 |

,2,2°tetrafl uorethyl )i m dazol,

1- (3-Chl or - 5tr|fluornethylpyrdd|n 2- yI) 4-pent af | uor et hyl i m dazol ,
1-(3-Chlor-5-trifluormnethytpyrldin-2- yI) 4- -brom1 ,1

,2,2-tetrafl uorethyl)l mdazol,

1-¢3- Chl or - 5- trlfluornethylpyrldl |) 2 thyI 4- (1

1,2, Btetrafl uorethyl)in daRbl=

1- (3-Chl or - 5- trlfluornethylpyrldl Nyl) 2=n=(fyl 4- pent af | uor et hyl | m dazol

3- Chl or - 5- t|fluorrreth yIpyr|d|n 2-yl)-2- rrethyl 4-(2- chlor-l 1,2, 2-totraf

1- (
| uorethyl ) | i G3&PLin tom, ejnen C;-Cs-Alkyl-, C1-Cs-Alkylthio- oder C,-Gs-Alkoxyalkylrest bedeutet,
1 (3 ) or - o Mgl Py A Ay A l?esm%a 1?43 FaBAR, o Niro- odor

, 2, 2- t str af | tRGdbtiigribe Hedeatbt, R@mnc 1-CyHelo my. [ SHaloaMéxylatibsdeutetiNg €1 nes
Pyr| dyki m dazol derivats nach Anspruc assend di e Unsetzung el - 40

nor Hal oga&n\Ryridylimidarelgenyelrnafloknspriucal, w4&i RhelrWassBatotfatom bsr eigen ot Grifkylpashie-

Ni t r o-1s odor dvtetf RimiremSy-Gy-Hejeallyylrdst tedeldattdet als Halogenatannmities@s ¢imFlucrt, Riipr- oderer
d - C3- Hal oal W@%’a%éﬂdﬁ"é{m— @Ry Chiorgiom OFHIebg éﬂf&@mﬁ'ﬁbﬂ@e& hedeutst,{R* einepGrr

| m dazol der St oab\flresrtaydeulggder als Halﬁq;patgg mQ'IdBStGIJS.BJﬂ. Fluoratam umfadt. ___ _

EP 0 464 279 "m o.de - ch A{\éswl uo%d %jgﬁ spdlleliv,
Cl- C3- Ai kyl t nat?) ELI - oder Bromatom
Wasser®t of f m Skt S ﬁIppe bedeutet

, B. Insektkzide Zusarmenset zung, u assend eln Pyrlidylim dazol der| vat

nach Ans ps.udyridylimidakoidaryat nacheinseuch TriaheliR! eudﬁlaﬁerhdﬁhhahareme Mathyigriigie bedeptit,ing
von schadl i diteinen Halvglsrestder Fonmieh CEF (K bediutet, MvderiethWigsesstofe Fluor-, Chior- oder Brom-
Pyri dyli m d@mm ld!é#utqt-eﬁ"sln l%bhtommm R4 eing'&@lswndihﬂgrhméhdesht odor an Oton,

an denen a sekten verneh
pyr.dymﬁh Bvlfa R’" % yeftaops pofsuritae ot 1

. l 'gq uor- or- oder matom eute
Derive de p c:rr‘a?tom egdeu et tI'(I) uorme ylgruppe edeutet

30 6. Pyridylimidazolderivat nach Anspruch 1, némlich
-(3-Chlor-5-tnfluormethylpyndm-2-yl)-4-(1 1,2 2-tetrafluorethyl)lm|dazol
1- (3-Chlor-5-tnﬂuorme_thylpyridln-2-yl)-4—penbafluorethyllmidazol
1- (3-Chlor-5-tnfluormeth§'nyridm-2-yl)-4-(2-brom—1 1,2,2-tetrafluorethyl)imidazol,
1-(3-Chlor--trifluormethylpyridin-2-yl)-2-methyl-4-(1,1,2,2-tetrafluorethyl)imidazol,
35 1-(3-Chlor-5-trifluormethylpyridin-2-yl}-2-methyl-4-pentafluorethylimidazol, '
1-(3-Chlor-5-trifluormethylpyridin-2-y1)-2-methyl-4-(2-chlor-1,1,2,2-tetrafluorethyl)imidazot oder
-(3-Ch|or-5—triﬂuormethylpyrldin-z-yl)-2-methy|-4-(2—brom-1 1,2,2-tetrafluorethyl)imidazol.

/ 7. Verfahren zur Herstellung eines Pyridyhmidazoldenvats nach Anspruch 1, umfassend die Umsetzung ei-
40 ner Halogenverbindung der Formel

- «LF
45 .‘. | Lo .' | . N ..

in der R? ein Halogenatom, eine Nitro- oder Trifluormethylgruppe bedeutet, R* einen C,-Cs-Haloalkyl-
oder C;-C;-Haloalkoxyrest bedeutet und Asin Halogenatom bedeutet, mit einem Imidazolderivat der For-
50 mel
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a3l 30 R3N \ R4 ‘NN dans laquelle R eat un-
atons d' hydrogene, un groupenent al kyle en Cl1-C3, un groupenent al kyithio
en Cl.-C3 QU un groupenent al coxyaglkxhﬁgzgl ,FZ C3; R2 est un atons

d' hydrogbne ou un groupenent hal 0§6- "ho Eyl e en C1-C4; Rs eat un atone

d' haFogbne, un groupenent nitro ou un grouperrent trifluoron6thyle;, K>

R4 ost un groupenent hal ogenoal kyle en ¢ -C3 _ou un groupenent

hal ogenoal coxy en C1-C3. '4- D6ri vO de i dyl i m dazol e sel on Ia
revendication 1, dans |equel Rl set un atons|d' hydrggene ou un grou- pement
alkyle en C1-C3; R2 est Ugn gpRypenentshal o al kyl efen C1-C3 qui conport.
au moi’hs un atono de flu 'EN Un May onwg cll oreNBu unjatone de brone en tant
gu' atonme d' hal ogene; R3 gat tome de fl &=, un atene de chlore ou un
groupenent trifluoronbthyte; R4 ®g4 un gr ouperrern! haT ogbnoal kyl e en Cl -C3
qui conports au nons un atons de fluor en tant qu' atome d' hai ogene. 45 3.

Der i ve, ple PY derit! ditWES3&/8oRatsi, |efBn €ACLANYEU]IcGAliyIRR- doer é,a@sAlﬂoﬁ,qMﬁkst%eaﬁt un
at ome d' hy diuRgiRiéin WhbsbrBtodtéivodDaRERt,-ClTRbIBINyPest tdewst! LN gr oupCenent
hal ogenoal kyl e en 02 qui- contlent. au -npns un-atoms de fluor, un atone de

chl or e, otB. umsaktbmztammvmmmnﬁagsﬂndunmdMawma\rebyem@spm ‘awd elnan inettens  de
fluor ou un ngems de chlore; R4 est un groupenent trifl uororret hyI e 50 4.

D6r|ve5dep md eselonla endj c |on n u at un
atoms G JES oeia lng lert, By S5
haI og6noal k)c ﬂ%ﬁﬁ%ﬁae:n? PLUCH b ogRsn & b & 'F%\
me d' hydr o un atons de fluor, un atons de chlore ou un atom; de
buﬂe R&oeafermna.agam %yﬁh&&hl@envﬁén&ﬁhn#ﬂclﬂ@lUMﬂ& trifluoronethyle. 55
tive de pyridylimdazole selob a revendication 1,-dans |equel Rl est
un grouperrent met hyl e; R2 est un groupenent hal ogénoal kyI e represent % par ba
f or mul e -RevaisH@ationans | aquel l e X est un atons d' hy- drogbne, un atons de
fluor, un atons de chlfA ou un atoma de brone; R3 est un atons de chl ore;
R4 28,4 1 1 1jDeavEHe pyrigitmidazdd dejfgrmul! | | EP 0 464 979 Bl esat un groupenent
trifluoromhthyle. 6. Derlve de pyridylimdazole selon |a revendication 1,
qui eat le 1-(3-chloro-5-trifluorontthyl pyrh@n 2-yi)- 4-(1,1
,2,2-t6rafl uoro6thyl)imdazole, 5 3
1- (3-chl oro-5-trifluoronht hyl pyridi n-2-W) - 4- pent af | uor 06t hyl i ni dazole, le

1- (3-ehl oro-5-trifluoronbthyl pyridi -y|) 4\ 2-bromo-1,1
,2,2-tetrafl uoro6thyl )l m dazghes
_ 1- (3 chl oro-5-trifl uoronbt hyl pyrl - yI)\Fﬂchyl 4-(1,1,2,2-t6trafl uoro6

t hyi )|l m dazol e, _ o~

dans laquelle R! est un atome d’hydrogéne, 'Lin""groupeme'nt alkyle en C;-C,, un groupement alkylthio en
C,-C3 ou un groupement alcoxyalkyle en C,-C3; R? est un atome d’hydrogéne ou un groupement halogé-
noalkyle en C-C,4; R? est un atome d’halogéne, un groupement nitro ou un groupement trifluorométhyle;
v. R# est un groupement halogénoalkyle en C;-C; ou un groupement halogénoalcoxy en C-Cs.

35

Dérivé de pyridylimidazole selon la revendication 1, dans lequel R! est un atome d’hydrogé&ne ou un grou-
pement alkyle en C-C3; R? est un groupement halogénoalkyle en C-C; qui comporte au moins un atome
de fluor, un atome de chlore ou un atome de brome en tant qu'atome d’halogéne; R3 est un atome de fluor,
un atome de chlore ou un groupement triflucrométhyle; R4 est un groupement halogénoalkyle en C4-C;
qui comporte au moins un atome de fluor en tant qu'atome d'halogédne.

3. Dérivé de pyridylimidazole selon la revendication 1, dans lequel R estun atome d’hydrogéne ou un grou-
pement méthyle; R2 est un groupement halogénoalkyle en C, qui contient au moins un atome de fluor,
un atome de chlore ou un atome de brome en tant qu'atome d’halogéne; R? est un atome de fluor ou un
atome de chlore; R4 est un groupement trifluorométhyle.

4. Dérivé de pyridylimidazole selon la revendication 1, dans lequel R est un atome d’hydrogéne ou un grou-
pement méthyle; R2 est un groupement halogénoalkyle représenté par la formule -CF,CF,X dans laquelle
X est un atome d’hydrogéne, un atome de fluor, un atome de chlore ou un atome de brome; R® est un
atome de chiore; R est un groupement trifluorométhyle. '

5. Dérivé de pyridylimidazole selGii.la fevendlcatloh'1 -dans lequel R! est un groupement méthyle; R2 est
un groupement halogénoalkyle repféaanté par»la formule -CF,CF.X dans laquelle X est un atome d'hy-
drogéne, un atome de fluor, un atome de chlore ou un atome de brome; R3 est un atome de chlore; R4

A




e } _ .
1- (3-chl oro-5-tri fl uoronht hyl pyri di n- 2- yI) 2 nmet hyI 4- pent af | uor o6t hyI | m da
~zole, le
1- (3-chl or o- 5- trifluoronrthyl pyHE?H“Z”W?"Z mthyl 4-(2-chloro-1,1, 2, 2-t 6t
raf | or o6t hyl )i m dazol e, ou 10 - |l e
1- ( 3<chl or o-estunwicpereniarfitotoyiétbyle.i di n- 2-yi ) - 2- m~t hyl - 4- (2-brono-1, 1

, 2, 2-tetrafl uoroet hyI | M dazole. 7. Procede de production d' un deri6 de
pydi dyl | rf: dd’fﬂ‘féé@é' midazole gelan dg revandigation 1, qﬁ'l?F"?:bE’Sﬁh@PéS' tAf"rWQ‘YPH&Q@% un

hyl)lmldazole,
haLagenure 'e 1_( lo '§
U

mé d - - | &t n
R3 ch oromé g 2 romlg- traflu ?dgzdle un
gr ouperrent 3_ch _2_ _2_ 3 ét I o%goupemant
hal ogenoal ky| ol ’l, Q:%ﬁ z fa et Aest un
atonmd d' hal ‘?&JF |of'1‘>‘-’&ﬁﬂ&b'?o inD- LAl - 8- dlferol OF roéthyl)lmldazole. ou
R, e 1-(3-cmoro-5-trlﬁikoro?&thy|py{rldln-z-yl)-z-met 4-(2-bromo-1.1, 22-tétrafluoroéthyl)lmldaz
R2 dans 1 aquelle eat un atons d' >ydrogbne, un

groupenert Frdcgdéale prodistionGBin dénvé de mmmuameablwa tebdndication 35ui consiste aBre GBgIDU LN
groupenent ahobesgépirage formabe Cr C* 95t R2.Bat un atome d' hydrogene ou un
groupenent hal o- - gbnoal kyl e en ' C1-C4. S. Conposition insecticide
qui castlent un derive de pyrldyll m dazol e Bdion la revendication | et un

support Ku Inerte. 40 9, ocidd de lutte contre des

I nsectes parasites qul consists Rsa I q An deriv6 de pyridylimdazole
selon la revendication 1 aux |Insectes Nasites ou a un |ieu oui peuvent se
p;oﬂpager | es insectes parasites. 10. Uillsation d" un dériv6e de

p\' 1dygtimd %l@ ngu§lﬁl I@Qstluﬁ alofn¥ %ﬂgb&ﬁ;, qu? H@'ollpeﬁlgnttn%%u gﬁ‘brﬂép%%&t ?rifﬂ&ométﬁyle@ R" 55
29 ' estun groupement halogénoalkyle en C,-C; ou un groupement halogénoalcoxy en C4-C; et Aest un atome
d’halogéne, avec un dérivé d'imidgzole de formule ' '

25 RL Ri

. | @é@ = Négn

R2 R2
dans laquelle R est un atome G':ydrogéne, un, groupement alkyle en G4-C3, un groupement alkyithio en

C4-C; ou un groupament alooxyalkyle en Cz-Cg,et R? est un atome d’hydrogéne ou un groupement halo-

35
: génoalkyle en C,-C,. _ ¥

8. Composition insecticide qui oontlent un dérivé de pyridylimidazole seion la revendication 1 et un support
inerte.

4 9. Procédé delutte contre des irisectes parasites quiconsiste & appliquer un dérivé de pyridylimidazole selon
la revendication 1 aux insectes parasites ou & un lisu o1 peuvent se propager les insectes parasites.

10. Utilisation d’un dérivé de pyridyi.imidazole selon la revendication 1 en tant qu'insecticide.
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