EP O 445,931 Bl Description BACKGROUND CF THE | NVENTI ON 5 1. Field of the
I nvention The present invention relates to a novel 4-tert-butyl im dazole
derivative having the formula [1]: &Poa44se31B4 [err]
[err] [1] [err] wherein [err]
s a hydroqgn at m a [err] alkyl . group, a [err] alkylthio group or a [err]
al koxyal kyl *§F Eé? [err] is a halogen atom a nitro group or a

trifluoro [err] hal oal kyl group, a [err] hal oal koxy
20 groupma%ﬁwedgbﬁpgggggn 5?%ﬁ¥€r a group represented by the formula, 25

I n whicg;Y.i Fiefd of e AdRodt OMOr a nitro group, a process for produ0|ng t he
sane and insecticldes containing the sane as an active ingredient. 2.
Description o tortho R

3, 868, 458, U. E"J%%fgﬁ#%l\gd rel3%%40 ol 4 b 6 %'h%gtg‘e’én'natueﬁ"?gg% 36%ﬂt hat a
certain imdazol e derivative is useful as an active ingredient of

I nsectigbde. As a result of extensiive investigations on conpounds havi ng an
excel l ent insecti cidal effect present inventors have found a
4-tert-butylimdazol e I v V|ng the formula [I] exhibit an
extremely high insec- ct and thus have dddonplished the
present invention. SUMVA ENTICN According to the present

i nvent oM, there is provided a 4 ter C(bu y i m dazol e derivative having the
formula 40 [I1]: [err] 45 [err] [err] 50 rein [err] is a hydrogen atom
a [err] alkyl group, a [err] alkylthio group or a [err] alkox%kayl group;
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group ré%re%% Xhe
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in which Y is a halogen atom or a nitro group, a process for producing the same and insecticides containing
the same as an active ingredient.

2. Description of the Related Art

it is described in U.S. patent No. 3,868,458, U.S. patent No. 3,940,484 and U.S. patent No. 3,996,366 that
a certain imidazole derivative is useful as an active ingredient of insecticide.
_ As a result of extensive investigations on compounds having an excellent insecticidal effect, the present
inventors have found a 4-tert.-butylimidazole derivative having the formula [I] exhibit an extremely high insec-
35 ticidal effect, and thus have accomplished the present invention.

SUMMARY OF THE INVENTION

According to the present invention, there is provided a 4-tert.-butylimidazole derivative having the formula

., - 4 [ . _
{1]
c (cn )3 '

wherein R' is a hydrogen atam, a C4-C; alkyi group, a C,~C, alkyithio group or a C,-C; alkoxyalkyi group; R?
is a halogen atom, a nitro group or a trifluoromethyl group; R? is.a C,~C; haloalkyi group, a C,-C; haloalkoxy
group; X is a nitrogen atom or a group represented by the formuia,

=C""Y'



EP g 445 931 Bl in which Y is a _halogen atomor a nitro group, a process
for producing the same and insecti ¢i'dés containing the sane as an active
ingredient In the forrmula [I], exanpl eé,@j‘stsﬂfmhal ogen atom and t he sanme as
t he substituent include a fluorine atom a chlorine atomor a brom ne atom
5 DESCRI PTI ON, CF THE PREFERRED EMBODI MENTS Hereinafter, the present
“invention is &xichiYies halogeqatomior a nitia,graup. & pracess foppreducing the samejanichipesicticides containing
. . t ve:i . . :
derivative of ’ferfé 0 9P on.  one wherej n &‘grr is a hédrogen atom
10 a methyl graf b% } a‘ggl“ﬁﬂ?:&@? Briogen ptom andibe 5 $,3HOst{iept jppiudge fiyognesatom,
hal ogen at gm WiI'¢ SR ARG 8P ori ne atom a chilorine atomor a bronine

atom a nitro EaEBTRN o 1HE FREFERKETENBondEeP; Lerr] is a trifluoromethyl

group; X is a nitrogen atomor a group represented by the forrmula, 15 in.

which Y is a fl Udilfetthd PreSht iveftish & dxplfnddlidblanni S Preferred. Mre preferred
is one wherein [Ghdn thed-tétt-BMtAInThEdle Bk eIVt th piBdnkiMentibh U whdidn RiSis Znykilol @ skdae
atom a chior iafRthgiGrous la®iBtnynichrodh briatnetioRitidinyligroud; R2 ida ﬁdidg&ﬂd!&ﬁmtcmﬁs& aPkddtine
X is a group apmedahdionhdlablfing b ntso gdlp ora tiléremethl gréupaRsisaiitiuofometdfi §i8kp;
or a chl ori ne xas ®mrogeh &0 OreGoUpIepreserited Y thepdrm@a,nt | nventi on can be produced
according to the foll ow ng reaction schene. 30 [err] [err]
35 | [err] [I11]

[11 M40 [err] 45 C (CH3) 3 wherein [err] a@d¥X are each as defined above
and A is a halogen atom The conmpound of the present invention can be
produced by reacting halide conpounds having the fornmula [I11] with

i m dazol e der inMhighdsa fiuprnealpm o @ chiginaglom. is preferredThe reacti on may be carried
out at about - [ Y9 prefsrrag s one wharein Rf isahydregen ator gy g methyf groupyR? s flugrine gtom, a chiorine
sol vent i n% hé[°5‘r°é Bifre groysy Rijis p triflyorprpetinl,grouniX 5 @i9royP gPresealed Bithe eiade. The
anounts of the reagents used in the reaction may be 1-2 equivalents of the
had+ de conmpounds having the formula [I11] hnd 1-4 equi val ents of the
reagent for renoving a hydrogen halide t c=®me equi val ent of the inidazole
derivativeg having the formula [I1].

in which Y is a fluorine atom or a chlorine atom. B _ :
The compounds.of the present invention can be produced according to the following reaction scheme.
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wherein R?, R?, R3 and X are each as defined above and A is a halogen atom. .
“The compound of the present invention can be produced by reacting halide compounds having the formula
{11} with imidazole derivatives having the formula [ll]. The reaction may be carried out at about -5°C to about
85 150°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
the formula [l and 1-4 equivalents of the reagent for removing a hydrogen halide to one equivalent of the
imidazole derivatives having the formula fH].

3



3 EP O 445 931 Bl Exanpl es of the solvent which is used for the both
reacti ons descri bed above include aliphatic hydrocar- bons such as hexane,
heptane, ligroin, petroleumether, etc.; aromatic hydrocarbons such as
benzene, toluene, xylene, etc.; haropasases hydr ocar bons such as

chl oroform carbon tetrachloride, dichloroethane, chloroben- zene,
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cycl ohex aQ@ﬁb‘?dictﬁ'&enze&SEt&V&hMHr RGietiyl BiHer, B65raHyFathel tibash, tét By ddtEran, Sihfene
nitro go Wdﬁe&ﬂ@fhe@&c.ﬂcbioﬁé&@ﬁ&ﬂ%@@oeﬁoﬁé irlotAREgIKSEne, Mbthiyl isobtyl Ketoné, TsoSteroRe, 2S
acet oni t r icheohekanena|éty eaidisisiith &8 ath@itaCatate, Bty dcétity, e&iYinfld SorfigdGitis 86ch/aY hitrSdtibfe,
triethy- Intisbsheene)Ntdynitlesshish a8 Beetanitrite, isbisutydanitile,REd ; Retiaryemires Byth BOFyRNGY, triefy-

et c.; aci danime, Ndcliethylabilimestribuylaming, N-anethidmbipbidline, Bt iojd dmidessuth deformamide, N,N-di-

N, N- di met imethyifcemnamited N,N-dirnethyjacstarhife, stccalfpeampbendsisudh as dimethyletftdessuifdiaoms, ethe,

sul f ol #ne ormixturesthe®@of. or mi xtures thereof. Exanples of the reagent of

removi ng hy pips of 1ejrepgent gtremeying bydiegan halideigdugde organic basesspel abi pyddine; wipthyldry | a-
m ne, N, Nmiee Nfkdietylanijingeetc.dpqrganicibagss siigh P%S%EE@F’@W@M&SS'%M’W%MW%
pot assi umPARAR PAlgssium casonte gediumy hydrpgen sareonats Selgium pamanate, F‘EfHH‘?HtYE"d%"&‘d Bisgthmet-
hydr\ogen @h?"f%'ﬂ%lstséch %é?%wtwf’bé?ﬁ‘{“éeth%ﬂ'l% h dride etc . alkali rret - al
al koxi e prional 'E“E"“e'l "ecessavxfatn
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present | pyefio @ibofR BhtndbRMeNs 2 06/36h TRtnaRbAGE Ro. 4386211, D8in Patedd (5id ofen: mcn 84.No.
3, 868, 458 zolgbgswsﬁaﬁ\@@to,mmanagﬁmmeHetﬁedsPatent No. 3 996, 366 and U. S.
Patent No. 2€kamgieSsl the2ompounds O thé’prbRikinvbiftion dre SRk shifable Fbdiepean Pat ent No.
23, 10025 Eur opean Patent No. 34,402, West Cer- man Patent No. 2,606, 393,
West Gernman Patent No. 3,545,570, U. S. Patent No. 4,184,041, J. Og. Chem,
25, 1710 (1960), Briths Patent No. 2,002,368, Brithsh Patent No. 1,121,211,
Japan Patent (laid open) No. 84- 20, 269, respectively, or in a manner
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40 | unens

vihi't e- backed rice pl anthopper (Sogatella furciferat,

etc.;
| eaf hoppers such as green rice-|eaf hopper (NePhotettix dinticePs),
etc.; aphids, bugs, whiteflies, scales, face bugs,

(Nephotettix virescensl,

psyllids, etc.
suppressalis |,

noth (Pl odia interpunciel
( Spodopt er a! NLua) ,
ra _brassicael.

ar nywor m ( Manest

Ri ce

etc.;

Lepi doptera: Pyral i dERB#4pI38BEth as rice stemborer (Chilo

rice leafroller (Chaphal ocrocis nedinalisl, In- dian neal
, etc.; noths such as tobacco cutworm
arnmy- 45 worm (Pseudal etia seParata), cabbage

Pi eridae such as commobn cab- bageworm

t(iris! raPae cr
Adoxophyses spp. ;
(Lyonstiidae), t
ni grisbna); harnf
cut wor m ( Agr ot hi

b~

D

dl vor a

Issogk

G apho

ul ins

ot hs &

°cts?3b8l Sdfng € 8\95081@ 8pB. BushBag %‘Frﬁ

seget um ,

Tortricidae or tortricid noths such
etc.; Carposinidae, Iyonetiid not

)m&ﬁ‘l (i dag) « bFst sepi Soopar !

, etc;
ita 8pp.,

bl ack cutworm (Agrothis ipsilon ; harnf

i nsects belonging to H
dl ot hes nothg (Tinei dae),
wepbing d
i nsects belonging to Diptera: 55
Cul ex trltaenlorhymt
tU>m1etc

i

| ostel | &Y,
transl uoans),

(Cul e ppl pens pa

aeapr/ Aedesal pop

etc. nlﬁges (Ch

| ens)

r- ono
siable

i othi s spp.; diarnondback noth (Plutella xy
casemaki ng cl ot hes noth OTnes
othes noth akE neola. bisgelliglia); etc. H3
Nbqu|tosﬁ*$§c conmon Ny
&e spp. such
vna Xh%gneb es &in
S ay u
el Neh

L Dh r°

heKESJsp U

5;%%16556

buians) “etc

s

|dae'

donestlca}JfaIse
Sar cophagi dae;
anthonyiid flies

smal |-

| esser hbusefly (Fannla canlcularlsk Antho
sueh a$ see

pl atura)s, oni on fraggBt
fruit flieg (Drospphi -

||dae or

g &l bdl oB Toloh dﬂe|
Dol FaZark i Gud) 2 = % i £ B .=es=($

lidae); noth fies (Psychodi dae): black

(Siwdiidae);

(Di abrotica virgi
undeci npanct at a) |
(Anomal a cup#ea),
as nai ze weayj |

Tabani dae
bel ongi ng to Col ¢optera

fera),
etc.

bee

Sltopm

N bge

stable flies (Stonoxyidae); etc. Harnful i

as
hs
oor apha
ip
u

SO

r nf ul
quito
asAedes
ensi s,

ia
irdae) ;

flies
nsects

BB B B B s & B R
SOou r apy
ScaPaB & RaPalaEt e B eh. &
& o B eS & B B BB

| us zeanals) rice water weevil (Lissor-

C{

rm

g Getis whaf er
Weevii | s such

hdptrus

oryzophi | us)g| adz

oRT— De

nweevlil {Cal T osobrucnys chni nen@s , elcC.

‘dar kl i ng

beetl es (Terfgbri g
flour be®tle (Tri
such as cucurbit
(Phyllotreta stri

T aae)
bol | um
| eaf® bd
ol at a)

such—as yeiiomrnealmorni(|eneor|o nD||tor,
castaneunj ~etc. Ieafobeetlesé$Chrx- Sope
*etl e. %Ocus aof ermrahs) rct-peda‘

l@a
57 i dag; "IEp‘l’Igc ha s‘ﬁp such

[

red

i dae)
beet | es
s

t went y=ei ght - spotft
powder pogt beet| ¢
Cer anmbyci dae; roH
bel onging to Dict

9

.
Lt CuU Ia

s ((Lyqg
e beet|

yopt er g:

yU‘i s \Epl Fachma—vi grtToctopunctat a}, etTl
tidae); fal se powderpost beetles (Bostrych
e (Pae- derus fusip etc. Harnful insects
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Gefman cockr oach (Blattella_gernaniCa), snpkybrewn cockroach
(P4ri pl anet af ul i gi nosa),
br gwn cockroach (Periplaneta brunnea), oriental cockroach (Blatta oriental

cri

be
be
Har
su
of

th
th
in
ad
SO
ne

gparations and

, etc. 20 Ha

rnful i

etc

Anmeri can cock- roach (Periplaneta anericana),

nsects beIO#BWHQSﬁUBThysanoptera Thrips pal nm,

wer thrips (Thrips hawaiiensis), etc. Harnful insects belonging to
noptera: 25 ants (Form cidae); hornets (Vespidae); bethylid wasps
thylidae); sawflies (Tenthredi nidae) such as cabbage sawfly (Athalia
rogae ruficornis)

Harnful insects belonging to Orthoptera: 30 nole

ckets (Gyllotal pi dag); grasshoppers (Acrididae), etc.; Harntul 1jhsects
ongi ng to Aphanipterg: 35 Rurex irritamps, etc. Harnful inRgects
onging to Anopl urs: H§

Pedi gultiss hEmanuys oag 8 s, Dhithi®ug puld S et c.

nful insects bel onging to I%o‘pt‘érE RePi Culq ter He® HePabus For m)san

rpt-ot-er-fes—f-orosarts—ete—Miaonei~t-he conpounds

bt er r anean t er i
t he present ii
b re- W5 sist

e conpounds of
sect i ci dal comp
dineeany other

aprier,
cessary and de$

et
venti o

nce aga

' are very effective to the insects which devel op
inst conventional insecticides. In the caseg that

the present invention are used as phe active ingredient of

osijio
confon
alliquid
ired,

s, the conpoundg, nay., bgtqpqguasothey are, Without
nts but in gen a&;htl&egogpgu s are mxed wth a

cargdw%ﬁ,hﬂahrggs%” OUSN Ol i @y~ @E&gg Qeg & arld, _| f

WweLi ® ©her csu.p ege &

factant and of

centrates, wef
osol , zf um gant
contain any ¢

t of the co

ing formul ati

polin &l ay, di
tonite, Fupasam "kl a
rganic meeralis (seri

ether with aniinert

ner adj

pr
t abl'e

ffecti
ounds

ns incl
t onace

uvants used 1o prepare |nsec- 50 U1 cCrdat
d iAt et f-or AB~S e h- ggraysg ~nul si f4abl e

owd®r &, 1 19u&bl® ‘éoﬁcé’nt‘r‘ rantl s ° dyst s,
. tions

e amount of insecticide generally 0.01 to |95% by
of the present invention as the active ingriedi ent,
arrgtes E@ﬁ*@é’ﬁ—?hﬁﬁﬁf%’rﬁﬂ?zﬁ&é’d for
udeg‘i‘d“r.\ﬁ‘g:)iéyt;iI anlfaiRsy St Pifcliays 55

i%t‘i’os:"ibﬁir%t‘&d"&ﬂ\l%@ﬁq 8BSk de,
, (BB GH) T BIF.E C§r§r@sm Bt igr

cite, quartz, sulfur, activated carbon, callcium

bonat e, Qg r at

ed sil1

ca, etc.), chemcal Tertilizers (annnniunisulfate,

ni um phosiphatfe, annpniuninitrape urea, anpo- nrumgnrorrade, gtc.),
. Exa‘??pl es oftihe Li qtii d g‘agigroi ncI udg gagrm gl golg)l S gmat igncl,
hanol , etc.), Ketones 33 _
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EP 0 445 931 Bl (acetone, nethyl ethyI ket one,- etc.), aromatic: hydrocarbons*
(benzene, toluene, xylene, ethylbénZéne, nethyl- naphthal ene, etc.),

al i phati c hydrocarbons (hexane, cycl ohexane, kerosene, gas oil, etc.),
esters (ethyl acet- ate, butyl acckPQ4598tB1) nitrites (acetonitrile,

i sobutyronitrile, etc.), ethers (dllsopropyl et her, dioxane, etc.), acid
am des (N, N-di net hyl formam de, N, N-di net hyl acetam de, etc.), hal ogenated
hydr ocar bons (dichlorone- 5  thane, trichl oroethane, carbon tetrachloride,
etc.), dinethylsulfoxide vegetahle oils such as sayhean oil, cof- ton seed.
oil, etc. Exanpgles of jthe gaseous carrier, 'f propellant include freon
gas, butane gad, LPG (]liq eﬁﬁe o] e netbyl e her g car bon

di oxi de, etc. Bxanpi es oflgfi mt%nmgcsu%egalayﬁ suls aﬁeg éil kyl

sul fonic acid sa%—j—kyd—aﬁyl—s&#e%ae—d—saus—-aweu\ers and
pol yoxyet hyl eng derivatives thereof, polyethylene glycol ether, polyval ent

al cohol esters,} sugar {10 al cohol derivatives, etc. Exanples of the

adj uvat s such jas binders, dispersing agents, e4Cem fwpref or mul ati ofs i ncl ude

casein, ge- latfin, pollysaccharides (starch powlefs,%g8m arabic, ce¢llul ose

derivatives, aliginic id, etc.), Ili gma,‘“qe’r"\’/a‘t‘im «bentonite, sugars,

synthetic water|-sol,ubl e hi gh oL eaulaPay SHB4A Babe (oY PR faleohol |

pol yxiny! - pyrrol i dehe, | poly rgl |5; %ng‘" 6 cl) & Bxappkey §hg sttabi | i zer
8]

i ncl ude PAP (acjidic ispopraopyl phasy m‘pL BHI (2 _6-di-tert-

but yl - 4- met hyl phenol ), mx ure of  2- al &t b tyl +4- hoxy, ngl and
3-tert-butyl - Bmet hoxypherm#? R "9 g{g omg)w(‘egag S %‘ph‘rsf ctants,
fatty acids or est®es | her?s and A & vase naterla for the
poi sonzpaits, there are, for exanpl e feed cormonents such as crop powders,
essential vegetjable oi|, sugars, crystalline cellul ose etc. anti DXi dant s
sucksas di but yl hydr oxy} ol uene, nordi - hydr ua| ar etic aC| d et C,, :
preservatives sjuch-as Hehydroacetic agl e P ifet| B0 ot of | are enting

agents 20 suchi as red F@f op el ,o'étzf' o‘?no%mﬁ&‘éo ba\tﬁ?u“éuch as cheese
fl avor,%oni on f] avar, etc O Re SulflisS coBt.akr%d %v ysed as
they are or -after oflulindwGt & GudrS & S ?A'I Eetﬁﬁl ﬁela/ut fmul ati ons
may be used ﬁs hdm xtufe with other insecticides, nenatocides, acchri ci des,
bacterioci das{, her- Dbicides, plant gromh regul ators, synergi stic agents,
fertilizers,Siso[T Cond[tTOReErs, a nal feed, gtc., orn;ay aI so bq used

simul t afeously hithethpm wigh tOmXLng,‘t@ege h.528 . O Hh€relthe
conpounds of the present i®ventd é¢» Ar® #sed HsY rﬁ-ée‘étPché-é PoP
agricul tural user—ttefuseTs generatty 0.1 g to 100 g per 10 par ¢as; when
enul $+fiabl e cohcentrales, wettable powders, flowable concen- tratles, etc.
are useg after ¢iluting themw th water, the concentration is 0.1}ppmto
500 ppm Granul g¢s, dusts, etc. may be used as they grem without difl uting
them For purposes of household and public hygu.ene Vemyl sifi- abl ¢
concentr at es, w&ttabl elpowders, flowabf’eu"cnnee reg ss cetc. are dill ut ed.

with water in alcoffeentrati@nmofs 30 o« 6’«&60“‘@ ) mcxt."fts. zaeriosol ,

f unj gantes, poi s¢on bait §, eBcU Bhy& bl lﬁlseﬁ;‘i St r&',bﬁ;a%eu Be3eBd&ed and
condentrati ons mey—wrary—dependrrg—oponkrd—of—formotati ons,  T1 Mg for
appl i cation, pldce“gpplli edd gpthol Hor abphi atd o, akichds Bf & dsedt
condition of danages, etc. and may be increased or de- creased,
irrespective of [the Tanges set forth above. :
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Her

hydfide (60% while cooling with ice,

af t er _t--he present

) of 2-methyl
i di met hyl f or mam de 4

i nvention i-s described in nore detail,

f or mul at

0

ion 35 . exanples and test exarrpl

(5)) To a sol uti

-4(5)-tert-butyl iEﬂiodascsﬂmﬂ n5nm of
was added 40 ng (1 nmmol) of an oily sodium
followed by stirring at the sane

by referrlng

es.
on of 0.13 g

tenperature for 15 minutes. After the reaction was conpleted, to the
reaction mxture was added drop- wise 0.22 g (1 mmol) of
3-chloro-4, 5-di fl uorobepzotrifljuoride, followed by stirring at]80-[err]
for4 hours. After the reaction|was conpleted, the reaction m xtiure was -
poured into water, and gxt racted with_ethyl acetate. Fur-_ther,} then the
resi due was washed with|brine, |dri & Bv& Tadhedi fmEuff & e* and
concentrated under reduged 45 pressure. The obtai ned crude product was
subjected to silica gel eelumma-tchron | 1-
(2-chl oo-8-fl uoro-4-trifluorongthyl phenyl)-2-nmethyl-4-tert.-bufylim dazol e.
mp. 60-[err] SynthesisjExamplg 2 (Synthesis of Conpound No. (10)) 50 To a
soliution of 0.26 g (2 nfml §&of 2-%Tﬁﬂ’£?af’eﬂ°?wbﬁf il gazole in 5 m
of IN, N-di met hyi f or rani de was added %ho h“bf°0°41° g ¥ oY Bf éanhydrous
potas%.vum carbonate, ang 0. 49 ¢ (2 nmol) of 3- chI oro-4-fl uoro-
5-rfi tro- b&nzotrifl ugQrl dg, TolTTgwed by StirTring at go-ferri—for(6 hours.
Aftler cooling, the geaction nmijture was poured into water, andjextracted
w tth et hyl acet ate.b-l urther, then the residue was washed with brine, dried
55 fover magnesi um s f af e, “nd |coneShe? afad” uftdd? & eflUcBdRssure. The
obtlai ned grude proditt has subjlect & Po%i¥i &a el &hr@nét dgr aphy to give
0.3 g of 1-(2-chloro-6-hitro-Adtrifluoronethyl phenyl)-2-methyli4-tert. -
butpi nmi dazole. mp. [efr] 29 EP 0 445 931 Bl Exarrpl es of the present
i nMention prepared in the same {nanner as above are shown in Table 2. 5 10 0O
Ve 2~~~ Lj15 0
0 U s O O O 340 o s& na
El ¢ S LBt . & T
i ] n o~ ~OD O
~ v~~~ mE =@ O 0
(- MmN I R N O NMmM M NN
s N o D D OO &I =
3 mOUVDOULU®LWwu®oU o
k/.
35 : :
Examples of harmful insects against which the compounds of the present invention exhibit remarkable
effects include the foilowing:
Harmful insects belonging to Hemiptera:
_ Planthoppers such as small brown planthopper (Laodelphax striatellus), brown planthopper (Nilaparvata
b 40 lugens), white-backed rice planthopper (Sogatelia furcifera), etc.; leafhoppers such as green rice-léafhopper
(Nephotettix cinticeps), (Nephotettix virescens), etc.; aphids, bugs, whiteflies, scales lace bugs, psylllds efc.
" Lepidoptera: :
, Pyralid moths such as rice stem borer (Chilo suppressalis), rice leafroller (Chaphalocrocis medinalis), in-
. dian meal moth (Plodia interpuncteiia), efc.; moths such as tobacco cutworm (Spodoptera litusa), rice army-
: 45  worm (Pseudaletia separata), cabbage armyworm (Mamestra brassicae), etc.; Pieridae such as common cab-
" - bageworm (Pieris rapae crucivora), etc.; Tortricidae or tortricid moths such as Adoxophyes spp.; Grapholita
spp., etc.; Carposinidae, lyonetiid moths (Lyonetiidae), tussock moths (Lymantriidae), beet semi-looper (Au-
tographa nigrisigna); harmful insects belonging to Agrothis spp. such as turnip cutworm (Agrothis segetum),
: 'black cutworm (Agrothis ipsilon); harmful insects belonging to Hiliothis spp.; diamondback moth (Plutslia xy-
50 lostella), clothes moths (Tineidae), casemaking clothes moth (Tinea translucens), webbing clathes moth T
neola bigseliielia); etc.
Harmful insects belonging to Diptera:
t 55 Mosquitos such as common mosquito {(Culex pipiens pallens), Culex tritaeniorhynchus, etc.; Aedes spp.
1

such as Aedes aeqgypti, Aedes albopictus, etc.; Anopheles spp. such as Anapheles sinensis, etc.; midges (Chir-
onomidae); Muscidae such as housefly (Musca domestica), false stablefly (Muscina stabulans), etc.; Calliphor-
idae; Sarcophagidae; lesser housefly (Fannia canicularis); Anthomyiidae or anthomyiid flies such as seedcorn

27
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C. Uu.30) 35 EP 0445 931 B1 " 40~~~~~~ 50 0 55-

- 30 EP O 445 931 Bl - -~ 0W O wr ts L) en
0 CN  Raggot (Defi¥ pliBtiira), onion maggot (Delia I_rﬁﬂ\_&%'aetc fruit flies (Tephritidae); small frikt ffles (Drosophi-
0%-~~~~~~~ “Tidae) fhokhflies (Psyéhoiidie};ma?(ﬁ“shm iidee); Tabdnidhe; stable flies (Stomoxyidae); etc. Harmful

M 15 insects belofging to Coldoptera: I - r- r-q >=
X -f UN . Corn root worms §u2h as western corfl Péotworm\(Didbfbtibddirgifera), 8duthern 88 root wornf{Diabro- -

G -L W  tiadndecimpunctiia), 88); sd8bs (Scaralsaeidae) such as cupreous chafer (Anomala cuprea), soybeen Bée-

N E E% Ofé(Anomaln rafocuprea), étpweevils such as maize weevil (Sitophilus zeamais), rice water weevif\(tissd80
* hoptrus oryzophilus), adzuki bean weevi((Callosobrighys chineneis), etc.; ddrkling Lidetles (Tenébrionidae) O
4" r-1 suchNg yellow meaiwodn-(fengbrio molitor), red flour beéfie (Trifolium\¢hstankelnk)etd.] leaf beetles (Chry-
U U U soiweligae)@uch@s cucurbit leaf-heetle (Aulacophora femoralis), striped flea bgetles (Phylibtreta striolata),
U d9 U etc.;|Anobiidae; Epilachna spg. such as twenty-eight-spgtted ladybiggs (Epilachbg vigintioctgpufictata)~ete.; o
124 powderpost beetles ({(Lyctidae); false powderpost beetles (Bostrychidae), Cerambycidae; robe beetle (Pae-
derus fusipes), etc.
U Harmful insects belonging to Dictyoptera:
15
German cockroach (Blattella germanica), smokybrown cockroach (Periplaneta fuliginosa), American cock-
roach (Periplaneta americana), brown cockroach (Periplaneta brunnea), oriental cockroach (Blatia orientalis),
etc.
20 Harmful insects belonging to Thysanoptera:
o :
>~ Thrips palmi, flower thrips (Thrips hawaiiensis), etc.
Harmful insects belonging to Hymenoptera:
25
. ants (Formicidae); hornets (Vespidae); bethylid wasps (Bethylidae); sawflies (Tenthredinidae) such as
cabbage sawfly (Athalia rosae ruficornis), etc.
Harmful inséc’cs belonging to Orthoptera:
30
mole crickets (Gryllotalpidae); grasshoppers (Acrididae), etc.;
U Harmful insects belonging to Aphaniptera:
35 Purex irritans, etc.
Harmful insects belonging to Anoplura:
Pediculus humanus capitis, phthinus pubis, etc.
o Y

Harmful insects belonging to Isoptera:

Reticulitermes speratus, Formosan subterranean termite (Coptotermes formosanus), etc.
Moreover, the compounds of the present invention are very effective to the insects which develop the re-
45  sistance against conventional insecticides. :

In the case that the compounds of the present invention are used as the active ingredient of insecticidal -
compositions, the compounds may be used as they are, without adding any other components but in general,
the compounds are mixed with a solid carrier, 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-

50 ticidal preparations and prepared into forms such as oil sprays, emulsifiable concentrates, wettable powders,
flowable concentrates, granules, dusts, aerasol, fumigants (fogging, etc.), poison bait, etc.

These formulations may contain any effective amount of insecticide, generally 0.01 to 95% by weight 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

55  (kaolin clay, diatomaceous earth, synthetic hydrated silicon dioxide, bentonite, Fubasami clay, terra alba, etc.),
talc, ceramics, other inorganic minerals (sericite, quartz, sulfur, activated carbon, calcium carbonate, hydrated
silica, etc.), chemical fertilizers (ammonium sulfate, ammonium phosphate, ammonium nitrate, urea, ammo-
nium chioride, etc.), etc. Examples of the liquid carrier include water, aicohols (methanol, ethanol, etc.), ketones
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(acet&'B, rhethyl ethyl ketone, elg.), aromatic hydrocarbons (Eﬁzge, tolg e, x'ylgne,—ethylt?énzeﬂe. methyl-
naphthalene, etc.), aliphdtic #ydrocarbons (hexane, cxolohexane, erosene, gas oil, etc.), estéts {ethyl dcét-

u
-0 0 e tl 4 ~ - - ~~0
) N | trou et * oo o 4 031
u

ate, butyl acetate, etc.), nitriles (acetonitrile, isotwyrqn' rile, etc.), et}z:gs (di‘sopropyl ether, dioxane, Jtc.),4

Iaéid ardides (N,N-dimdthylformapnide, N, N-dimethylace ide, etc. B effafed hiydfocarbons (didhfdrome-
thane, trichloroethane, carbon tetrachloride, etc.), dimethyls&lfogid - Vegetable oils such as soybean oil, cot-

tonBeed oil, etc. Examples of the gaseous carrier, i.e., proﬂallant, includeUfregr[l) gas, butane gas, LPB (liqaefied V 2C

U petroleum gas), dimethyl gther, carbo joxide, etc.

e Exa@pl,s of the gxrfag;?nli_rjdude alkyl sulfates, Mky£ sulfoni:Hcid salts, alkidaryl sulfonic acid salf, )ulkyl

aryl ethers an@polyoxy@thy enqjlerivat i\ﬁs therefj. poly t?c(ﬁene glycol ethek/olyvalent alcohol estd(s.Sggar
alcohol derivatives, etc. 35

Examples of the adjuvants such as binders, dispersing agents, etc. for formulations include casein, ge-
\atin, polysaccharides (starch powders, gum arabic, cellulose derivatives, alginic acid, etc.), lignin derivatives,
bentonite, sugars, synthetic water-soluble high molecular substances (polyvinyl alcohol, polyvinyl-pyrrolidone,
polyacrylic acid, etc.). Examples of the stabilizer include PAP (acidic isopropyl phosphate), BHT (2,6-di-tert-
buty|-4—methylpheno|), BHA (mixture of 2-tert-buty|-4-methoxyphenol and 3-tert-butyl-4-methoxyphenol),
vegetable oils, mineral oils, surfactants, fatty acids or 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 etc.; antioxidants such as dibutylthydroxytoluene, 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, synergistic agents, fertilizers, soil conditioners, ani mal feed, etc., ormay also
be used simultaneously with them, without mixing therewith.

Where the compounds of the present invention are used as insecticides for agricultural use, the dose is
generally 0.1g to 100 g per 10 pareas; when emulsifiable concentrates, wettable powders, flowable concen-

~ trates, etc. are used after diluting 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 household and public hygiene, emulsifi-
able concentrates, wettable powders, flowable concentrates, etc. are diluted with water in a concentration of
0.1 ppm to 500 ppm; oils, aerosol, fumigants, poison baits, etc. may be used as they are. :

These doses and concentrations may vary depending upon Kind of formulations, timing for application,
place applied, method for application, kinds of insect, condition of damages, etc. and may be increased or de-
creased, irrespective of the ranges set forth above. '

Hereafter the presentinvention is described in more detail, by referring to synthesis examples, formulation
examples and test examples. '

Synthesis Example 1 (Synthesis of Compound No. (5))

To a solution of 0.13 g (1 mmol) of 2-met_hyl-4(5)-tert.-butylimidazole in 5 mi of N,N-dimethyiformamide '
was added 40 mg (1 mmol) of an oily sodium hydride (60%) while cooling with ice, followed by stirring at the
same temperature for 15 minutes. After the reaction was completed, to the reaction mixture was added drop-
wise 0.22 g (1 mmol) of 3-ch|oro-4,5-dif|uorobenzotrifluoride, followed by stirring at 80-80°C for 4 hours. After
the reaction was completed, the reaction mixture was poured into water, and extracted with ethyl acetate. Fur-
ther, then the residue was washed with brine, dried over magnesium sulfate, and concentrated under reduced
pressure. The obtained crude product was subjected to silica gel column chromatography to give 0.17 g of 1-
(2-chloro-6-f|uoro—4-trifluoromethylphen_yl)-2-methy|—4—tert.-butylimidazole.

' m.p. 60-63°C '

Synthesis Example 2 (Synthesis of Compound No. (10))

To a solution of 0.26 g (2 mmol) of 2-methy|-4(5)-_tert.-butylimidazole in 5 mi of N,N-dimethylformamide
was added both 0f 0.419 (3 mmol) of anhydrous potassium carbonate, and 0.49 g (2mmol) of 3-chloro-4-fluoro-
5-nitro-benzotrifiuoride, followed by stirring at 80-100°C for 6 hours. After cooling, the reaction mixture was
poured into water, and extracted with ethyl acetate. Further, then the residue was washed with brine, dried
over magnesium sulfate, and concentrated under reduced pressure. The obtained crude product was su bjected
to silica gel chromatography to give 0.3 g of 1-(2-ch|oro-6-nitro-4-trifluoromethylphenyl)-2—methy|-4-tert.-

" butylimidazole.

m.p. 116.7°C
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\% Exampies of the present invention| prepared in the same manner asjabove are shovggn Fablet2,

Forrmul ati on exanpl es are shown, wherein parts are all by weight and the
conpounds of the present invention are designated by the conpound nunbers
shown in Table 2. 32 EP 0 445 931 Bl Formul ati on Exanple 1. Emul sifiable
concentrd@&te After 10 parts each of Conpounds (1) through (22) of the

present invention are dissolve and— g5 parts of
di et hyl f or mam de, 14 parts of ryl pheny| etheriand 6
parts of cal- 5 ci um dodecyl added tb the sel utions.
The resulting m xtures are tho 1 i dtq give 10% =
emul si fi 3bl e concentrate, resp i ) ion Bampl ¢ 2. WeBtable
powder 10 After 20 parts (22){of the¥present
invention are added to a m xtu i um|l auryl sul fate, 2
parts of cal ciumligninsul fona hetilc hyfdrated silicon
di oxi de~f,i ne pow ders and 54 i drtd, |the mxture is
m xed and stirred with a juice er tafjl ¢ powder. 15
Formul ati on Exanple 3. .G anul ef & o synihati g hydyated silicon
di oxi de fine powders, 5 parts Lodiy ylrbenzengsue- | fenate, 30 parts
of bentonite and 55 parts of cl S oé SOngund (1)
t hrough (222) of the present. in tﬁgrau_ ly m xed and
stirred. A suitable amount of “tlo 20] the mixture
followed by stirring. The e xt nul af ed g4 grapul ator and
air-dried to give 5% grarThe. Formofattamr—Exanp — st FHHHb].part of
Conpound (16) of. the pres@nt ifventjon ijs di$solvied i} an hppropriate
anount of#acet one, o -
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258 5 parts of synthetic hydrated silicon dioxide fine powders, 0.3 part
of BAP ant 93.7 parts of clay are added to the solution. The mxture is

m xdd and stirred with a juice m xerand acetone is evaporated off to give
1% dust. Fornul ati on Exanple 5. Fl owadplgaasonaaantrate 30 After 20 parts
of GQonpound (4) of the present invention and 1.5 part of sorbitan trioleate
are imxed with 28.5 parts of an aqueous solution containing 2 parts of

pol yvi nyl al cohol, the mixture is finely divided (less than 3 u in particle
dianeter) with a sand grinder. Then, 40 parts of aqueous sol ution

Cont?ai ni ng 0. 05 P ~t—ofr—xantrirare gum 0% P& +—ofr—at-tnt llunrlla\JHESl um
silicate gre added to tjhe pdavvders andl 10 parts pf prjopy- |l ene gl ycol, are
further added thereto. |The i xtufe is}]thorg@ugkdly mXed and stjrred t.g gi ve
20% f | owabl e con- B5 dentrate fpr aquegus®™suspensign. Fornulgtion Exanpl e
6. Ol spray After| 0.1 |part |of O)rrpoundz(l)mt bugh (22) |of the presgnt

invention is dissolvedlin S5jpart$ of £en 40 5 paffts o
trichl oroet hane, the salutign is m'xed Wht D parits of deo orlzedl
kerosene to give 0} 1% dil spray. |Fornul atien Exarrple 7. QO |-bpased aerosol

After 0.1 part of von;vpo no (l)ut r @ugh 622) of . he fdreseft & Nvewti on, 0.2
part of tetramethr{nd Ol 1epdrtwol 45 | d~ph&@ogh|i B [10Rpariss bf S
trighl\quoet hane ang 59.6 gar{t seof (}eodoﬁ z8d KRefolene dre¢ M xed“Wi th each
ot her and'i ssol ved. “The LollutTon i$ fi 8 eq; in;y pn~agrosoll cobntarner. Aftera
val ve is mounted t ¢ ®he| contjai net, 30f p2rt & of propdl Mant ¢lijgaefied

petr’ol eum gas) are|fl|edeurjde® preBsur & thy ouyh €
SRR os:E):I gA(ﬂ‘\ﬁAfter 0.2

oi | Hbased aerosol . jFox nul & ijoneExarpl ¢ & Wit &} basdd de :
partt of Conmpound (%) ofjthe present i hvention, p.2 gart ¢f d-jpllethrin, 0.2
parti of d-phenot hrim par ts—of I Xytepe, 34 parts gf—degdorTizedker osene

and {&part of enul $ifief [ ATMOS 300 (fegisteredjtrademark, At]as Chenical
Co., Ltd.)) are mxed W th gach ¢ther{and disso}ved.| The}sol uklon and 50
partls of distilled{watef arqg fillledsih e aerospl cdntdlmerg’ After a val ve
is nountegsto fhe ¢ongal ngy,| 49 pais| off propel | al} |(1BaeFe '
pet rfol eum gas) zarelfill pd under pressbre through thg val ye to] give

wat er - based aerdsolf. 33 BP Q,445 9B1 Bl Fornplatijon anplle 9. Msquito
coili After 0.3% off d-a Iethria ifs added to 0. 3fjg off Compound} (5) of the
present invention, {the M Xt Ur e ¢ dispolved in PO mj of a&cetone. The

sol ytion iss thé&h unifor y:’n*' xed vmth 99 4 g of caﬁrnrlerftpr 0o quointo-coil
(taba powder: B sake powdermwbo@ powder OET4S i3 W tl stirring
and 120 m of vhten i$ hé’n added t [h& nixturk. “the Wixtdtel i € thoroughly
kneedéel/’rml dedtand{dried to |gi ve|{nosqpuito-coil.|Fornul atifon Bxanpl e 10.
El edtric nosquito Jat1D Acefione.ls.added t b 0. 4 g of _Conpound (5) of
t he lpreser® inventijon, 0.4 ¢ of d-allgthrin and|0.4 g of |pi pef-
' oy o o~ o
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onyl butoxide to dissolve and make the whole volune 10 m. This sol ution,
0.5 mM, isuniformy inpregnated with a base material for electric mat (a
m xture of cotton Iinter and pulp solidified in a plate-like form having
2.5 cmx 1.5 cmand a thickness of EROMEMUBI give an el ectric nosquito mat
15 Fornul ation Exanple 11. Fumi gant After 100 ng of Conpound (16) of the ,_
present invention is dissolved in an appropriate ambunt of acetone, the

solution is inpregnated with a porous ceranmic plate having 4.0 cmx 4.0 cm
and a thickness of 1.2 cmto give a fum gant. RO Fornul ation [Exanple 12.
Poi son bait After 10 |mg of Lompdund (1) through (22) of }the present
inventien is dissolvdd jin & 0.%Im a¢etone, the solpution is gdpplied to 5 g
of the powder of dry (an@mal foQd. The powﬂer ig dripd to giveg a 0.5% poi son
bait. 25 Next, gfflectwergess of [the gonpounds pf the present invention
as the active ingredijents ot~ ingécticidal ¢com positjons s dgscribed bel ow,
with reference to test &Xalfhl d3| whefein {he cpnpouhds of theg present
inventi®n are designdt el by t He |conppund hunmbels shpwn ijn Tabl e 2 and
conpounds used for cgnpgrison and gont@l ar® teg gnag;e by, tihe conpound
nunbers shown in Tablle E 30 3% 40N4' 30 55 @4 3 4450931 Bl Table 3 5
Conmpound aChem cal symp ol K . St Fucit ur e :
Not e\LerJ] Compound d&crdbed {[e7r] (A | "‘[nrQ ~
in US "Patent Nos. [ler¥] 3 &t ® 8687458 Mand 'S =~
[err] 3, 940, 4%4 [t'er rf]’ CnRouQd, | dgset ithed ==_- D a
= = = = € =
20
s —
N
5 | 8 5| 8|x|8|8
25 © 3] z | O 3] 3 o 3]
<
=
o
S
30 ™
™ o ™ [\¢} ™ o™ (o]
9 I = B = Iy by s
' 2 O v 3 o 3 3 3]
— e
35
o~ o~ — _ ON 3
3} ol 8 2 3) 0 Z '
{ 40 ' . }
N _
i ﬂ! ™ [ag]
i - — et po =3
Q | & ] Q
zm M z:m :m l:>N ON ON
45 O e T
@ 21w | 3| 85| 8|8
50. ~ ~ ~ ~ -~ ~ ~~
2 S T I B I

55

Next, Formulation examples are shown, wherein parts are all by weight and the compounds of the present
invention are designated by the compound numbers shown in Table 2. .
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[err] [err] in US. Patent No.
3,3996, 366 [err] 25 30 Test Exanple 1 (Insecticidal test on

nyrrp_.s of brown pl ant hopper) 35 - The emul sifiable concentrate of the
test: corrpound prepared according to FEPOMEE! Exanple 1 was di- |uted
with:water (corresponding to 500 or 5 ppm) and a rice plant seedling

(I engt h of abemulbkdorEEmMES. Enidkifitlid ®Rcnkdle t he dilution for a mnute. After

ai r-drying,

the rice plant seedling was put in a test tube and about 30

nynphs of brown Astenit gasp pach of ddmpoynas (1 pthidudhl{@) 6the prENaR invertt oM &S dissofPbd(in d@]lé?ts of
after, the nynpére ane3spandef derethyidemdniidel Ticparts\afipalydxidthyien@styrgptatyl ethériahds pafts of cait
the j ud gemant cum dadecyitehieoevsifond® are added ta the sajutions Teiresulting nsiktiregare thoroughll khixed stirred

i nsects wer e ¥ give 1% emulsifiablecdoncgatratenmepsctivelyer e 6 or nore. .The results are
shown in Table 4. 45 50 55 35 - EP O 445 931 Bl Table 4 5 Test

conpound
ab

5 10
a (4)

(5)

—

15

F°@yh&@rﬁxﬁm‘¢%ﬂve€%'mwdef Efflcacy (1) 500

a 10
After 20.p ’f c)ompound (1) through (22) of thement invention are added to a mixtuge of4 parts of

sodium lauryls §earts of calcium lighinsulfonate, 20 parts of synthetic hydrated silicon dioxidg finepow-
ders and 54 par; iatomaceous earth, the mixture |§J‘m5ed and stirred with a juice mixer togwe 20% wet-
table powder.

Formulation Example 3. Granule

After 5 parts of synthetic hydrated silicon dioxide fine powders, 5 parts of sodium dodecylbenzenesul-
fonate, 30 parts of bentonite and 56 parts of clay are added to 5 parts of Compound (1) through (22) of the
present invention, the mixture is thoroughly mixed and stirred. A suitable amount of water is further added to
the mixture followed by stirring. The mixture is granulated with a granulator and air-dried to give 5% granule.

Formulation Example 4. Dust

Afier 1 part of Compound (16) of the present invention is dissolved in an appropriate amount of acetone,
5 parts of synthetic hydrated silicon dioxide fine powders, 0.3 part of PAP ant 93.7 parts of clay are added to
the solution. The mixture is mixed and stirred with a juice mixer and acetone is evaporated off to give 1% dust.

Formulation Example 5. Flowable concentrate

After 20 parts of Compound (4) 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 alcohel, the mixture is finely divided (less
than 3 u in particle diameter) with a sand grinder. Then, 40 parts of aqueous 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-
lene glycol are further added thereto. The mixture is thoroughly mixed and stirred to give 20% flowable con-
centrate for aqueous suspension.

Formulation Example 6. Oil spray

After 0.1 part of Compound (1) throtigh (22) 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% oil spray.

Formulation Example 7. Oil-based aerosol

After 0.1 part of Compound (1) through (22) of the present invention, 0.2 part of tetramethrin, 0.1 part of
d-phenothrin, 10 parts of trichiorcethane and §9.6 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 {liquefied petroleum gas) are filled under pressure through the valve to give oil-based aerosol.

Formulation Example 8. Water-based aerosol

After 0.2 part of Compound (5) of the present invention, 0.2 part of d-altethrin, 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 dissoived. The solution and 50 parts of distilled water
are filled in an aerosol container. After a valve is mounted to the container, 40 parts of propeliant (liquefied
petroleum gas) are filled under pressure through the valve to give water-based aerosol.
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(6) 500 a5 a (7) 1
500 a 20 5 |
a (8) 500 - .

EP0445031B1 a (9) 500
a 25 (10) 500 : a (11)
500 Formulation Mmpl@Q.Muib coil 500 _ a 30
(13) . a (14) 500
a 35 Af(erd@ of d-allethnn is added to 0.3 g of Coﬁ@@und (5) of the present invention, thémRture is dissolved
a (16) in 20 mi of acetone. The sdhffith is then uniformly mixed with 99.4% 6P carrier for mosquito-coil (taba povidlef: 1
500 5 sake lees powder : vibod Powlddr¥ 4 : 3 : 3) with stirring and 120 mif\Water is then added to the mixture.2
(19) The mixture is thoroughly @neaded molded and dried to give osgbito-coil. (20)
500 ab a (21 : coL 500
ab Formulation Exampile (2 Blectric mosquito mat 500 a 50
Unt reat ed c 55 36 EP 0 445 931 Bl

Test Ex#npl e Areloneisadded to0d glof Gampeund ) ofs tRsent invention, P-4 grlsenalieghringand 04 g ofpinet-om
of a pol yew©ny bdexide i gissplye,and e whals volume 10 mil. Thi pglutign, 0i5|ml.ds unifarmiy impjagnated s
of the sam¥it8ppasemateral for gle t @ pixture g cofign ligtar and guip splidified ing P'atprhtejem Baving 0
ppm) of t h&3&mn '<i am apd pdhickpsse of 3t te oyt anyelpctrip mesauiiagpas.

'\J 15 Formulation Example 11. Fumigant

After 100 mg of Compound (16) of the present invention is dissolved in an appropriate amount of acetone,
the solution is impregnated with a porous ceramic plate having 4.0 cm x 4.0 cm and a thickness of 1.2 cmto

give a fumigant.
20 .
_ Formulation Example 12. Poison bait
e After 10 mg of Compound (1) through (22) of the present invention is dissolved in a 0.5 mi acetone, the
solution is applied fo 5 g of the powder of dry animal food. The powder is dried to give a 0.5% poison bait.
25 Next, effectiveness of the compounds of the present invention as the active ingredient of insecticidal com-
positions is described below, with reference to test examples, wherein the compounds of the present invention -
- are designated by the compound numbers shown in Table 2 and compounds used for comparison and control
are deslgnahed by the compound numbers shown in Table 3.
30
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,' pound prepared according to Fornul ati on Exanple 1 was dropped onto t he
f.4l ter paper and one corn sprout was put as feed. About 30 eggs of southern
carn rootworm (Di abrotica undeci npunctata) were put in the cup. Eight days
afiter the cup was covered, dead or epemsospByae hatched were exam ned.
C)lterlon for the Judgenent Is as follows. a: no insect was alive. 10

b:: alive insects were 5 or less. c: alive insects were 6 or nore. The
results are shown in Table 5. 15 20 25 30 35 40 46 50 55 37 . EP 0 44S 931

Bl Table 5 5 Test compound - Conggpfyeat hon (ppm Efficacy (1)
500 ‘a 50 a (2) :
500 5 Compounda 50 Chemical a (3)
500 “symbol a3 50 Structure . a (4) Note
500 a 50 ' .a (5)
500 ' a 50 - a (6
500 _ a C4H9 tﬁft Cékﬁ%und described

: 10 (xy cn3—<N "~ 'in U.S. Patent Nos.

_ , R .
o . : CH, g 3,940,484
C H tert
Compound described
. @ s

in U.S. Patent No.

I | . )\ - 3,996,366

25
30
U Test Example 1 (Insecticidal test on nymphs of brown planthopper)
35 The emulsifiable concentrate of the test compound prepared according to Formulation Example 1 was di-
luted with water (corresponding to 500 or 5 ppm) and a rice plant seedling (length of about 12 cm) was im-
mersed in the dilution for a minute. After air-drying, the rice piant 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 judgement is as follows.
. 40 a: no insect was alive.
NS b: alive insects were 5 or less.
c: alive insects were 6 or more.
_ The resuits are shown in Table 4.
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50 ' a (7) 500

50 a (8) 500
a (9) 500 - 1 a 50
25 a (10) EPOMSNIBY 500 50
(11) : 500 a 50 .
500 a 30 - Table 4 : 50
a (13) 500 _ a 50 a
(14) 500 a 50 a
35 (15) _ - 500 o a 50
a (16) ® .Test compound;00 Concentration (ppm) 5 5ELficacy _ a
(17) 500 : _ a 50 a
(18) - (1) 500 5°g a 50 3 a
(19) 500 _ _ a 50 . a
45 o (20) (2 3 ¥ a0
a (21) (3) 500 500 a 50 . a
(22) 500 ~ - 5 a 50 a ' a
Unt r eat ed 4) 500 - C 55 Test Exanple 3
(I'nsecticidal test gn common nosquito) s a
o 15 (5) . 500 a
' , 5 a
(6) 500" a
_ : 8 a
(7) 500 a
20 : ' 5 -]
: (8) 500 a
s - .
(9) : : " 500 a
25 . (10) - 500 2
() _ 500 a | o
a2 500 a |
(13) 500 a §
; (14) S 500 a
(o S -
35 - (15) ) 500 a
_ . .5 a
(16) - 500 a
: . S . 5 a
an o 500 a
. 40 o
N\ -o(18) 500 a
(19) | 500 a
© 0. - s00 a
4 | (20). o - 20 2
(21) 500 a
<o : 5 a
(22 500 a
Untreated c
55
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Tof enul si fiabl e concentrate of the test conpound prepared according to

fqrul ati on Exanple 1 was di- 38 EP-O 445 931 1 luted with water and 0.7
m of the dilution was added to-100 m of ion exchange water (concentration
of the effective ingredient was 3.5 gpm‘isqﬂhe m xture were rel eased 20
| ast-instarlarvae_ of common nosquito (Cu- |ex pipiens pallens). One day

after -the refease, nprtalj _t% was examined. Criterion for the judgenent is
as fol | ows. [stExamplea(insgeiigidd festansutpprn corg optWet)t han 10% but | ess than 90%
c: less than 1%%T e results are shown in. Tabl 8 om0 L .
n the bottom of apolyethy{ene cupgavmgadua fro? .5 cm, g filter paper which is of the same size
Tabl N . 6 Tew§$s |aa§:%WR Qﬁmanlof an aqueous dilytion (500 orgﬁ9 Hm‘igﬁ% e?hq\{ls;z}Lﬁle concentrate test com-

a (2) 5 pound prebared according to Form Example 1 was dropped onto the filter paper and z rn sprout
a (4) was put as feed. About 30 eggs_of@ou n corn rootworm (Diabrotica undecimpunctata)% ut in the cup.
(6) - Eight days after the cup was cov?reti, ddad or alive larvae hatched were examined. Criteflo )cheiudgement
a (9) is as follows. ' a (10)-- a (1l
a-(12). a: no insect was alive. a 35 - (13)
a(14) 1w _ b:alive insects were Sorless. a ( 15) a (16)
a 40 (17) caliveinsectswereBormore. = a (18) a
The resuits are shown in Table 5. ) : :
: k/
' 15
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25
30
35
45
50
55
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(19 ) : a 45 (20) ' !
a (21) . ' : a (22) a 50 3
Unt r eat ed C Test Exanple 4 (Insecticidal test on
Ger man cockroach) 55. On the bot t onkERP 445 83bBY et hyl ene cup having a di ameter

of 5.5 cm a filter paper which is of the sanme size was |aid down and 0.7
m of an aqueous dilution (500 ppn) of the enulsifiable concentrate of

t het est conpound prepared accordi fBak¥e Fd&r nul ati on Exanple | was dropped
onto the filter paper. As feed, 30 ng of sucrose 39 EP 0 445 931 B1 was
uni formy spread thereon. In t he cup, 10 adult nmal es of German cockroach -

(Blatteld a germanica) were_rel eased. Six_ days,after t s covered;”
dead or alive Wexarﬁ%@%@%‘%&%&%

e results are

shown in Table 7. 5@ ble 7 10 500 _ Test Oorrpound
Mrtality (9% 500 gm (1) _ 0 . 100 (32)
100 15 (330 - - a
10 (2) _
100 (4) : 100 (5)s0 a 100 20
( 6 | (3 100 (7) 500 a 100 (8)
100 (9) ' _ 100 25 s0 a (10)
100 (11) (4) | 100 (3@ a 100 30
(13) o 100 . - 50 a
’5 (5) . 500 a
. 850 a
6 500 a
(6) 50 a
500 a
o 7 50 a
- ( ) ' 50 a
9). ' 500 2
(%) o - 50 a
25 10) 500 a
( ) 50 a
11 S 500 - a
an - 2 2
_ 500 2
30 -_(12)_ . . 50 2
. . 13 . 500 ‘a
(13) - 50 a
< : 4 " 500 a :
— _ ‘1.) | | 50 . a |
% (15) 500 - a
-« .)._-_ o 50 a
16 500 a
. (¢ .) . 50 a
17 , ' 500 8
. 40 _ (_ ) .. 50 a
\\/ : . - (18) o : 500 . a
: 50 a
T (19) I 500 ]
(19) 50 a
45 : o - _ 500 a
SR (200 . - .50 a
1 . 500 a
(21) 50 :
_ (22 . .. 500
Untreated ¢
55

Test Example 3 (Insecticidal test on common mosquita)

The emulsifiable concentrate of the test compound prepared according to Formulation Example 1 was di-
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(149

; 100 (15) 100 (16)
1005 - (17) _ 100 (18) 100
(19)% o 100 40 : (20) :
100- { 21) 100 EPP)M5931B . 100 45 .
(A 0 (B) 0 Untreated

0 50 Test Exaeh Qitbwdtéraf@.y ik oraidd dititRh wa®atidBid 368 mib) ok Bichdhge Ratéri(@bediratdn of the
pol yet hyl ene enugtiva @igtedignt asis.51ppat). A thehmixtureveriibleaded 20lidsBistapRv@é of dbthiidh moSquit (Cu-
the sane si zelebpipivadallens)ord@anafnttie fbledsea)inortdityaas agmmedis di | ution (500 ppr
of the enul sifi Zitedondartiegugeradntiseé foldws. t est conpound prepared according.to”
Fornul at i on Exampdods skmemes dr opped onto the filter paper. As feed, 30 ng of
sucrose was uni foorohless thasr1@%dutiésethen®l®% | n t he cup, 10 adult fenal es of
housef |y (Miscacdessdonile®d) were rel eased. Forty eight hours after the. cup
was covered, dedhe@pultapregeownittable€. were examined to deternine nortality (2
replica- 40 EP 0445 931 Bl tions). The results are shown in Table 8.
Tabl e 8 T8t Conpound Mordwid tys (% 500 ppm 10
(1) 100 (2) 100 (3)
100 (4) | 100 (5) | - 100 (6)
100 (7) - 100 : '
— mpound Efficacy
(1)
_ - (2)
2 | - (3)
had (4}
| | (5) -
(7)
(8)
(9)
. . (11)
k/ P ' (12)
: kX - ' (13)
| | (14)
-(15)
. - (16)
~ | (17)
' (18)
- (19)
4 ' (20)
(2
(22)

O I R I T R R - TR I Y R T T

- Untreated o _ . c

. Test Example 4 (Insecticidal test on German cockroach)
85 _ : ' g . _ ' :
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
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20 (8) 100 (9)

100 (10) | 100 25 (11)
100 (12) 100 (13) 100 (14)
100 (17) 100 35 (18)

100 (19) was uniformly spread thereon. In the @, {02@}it males of German cockroach (Blattella §@¥tarfi) Were

100 (22) released. Six days after the cup was tG@red)dead-orialivg insects were examined to determine mortality) 45
Clains 50 1. Theresultsate shpwtiyTablei’dazol e derivative having the fornula: 55 41
EP O 445 931 Bl tions). The results are shown in Table 8. Table 8 5 Test

i 0,
%ggp?;?g Nbrtalltylog/%%$9g Ppm 1 100 15 )
(4) 100 (5) - 100
10 Iest Compound Mortality (%)
500 ppm
(1) 100
(2) 100
15 (3) 100
(4) 100
_ (5) 100
o (6) 100
(7 100
e (8) 100
(9) 100
» (10) 100
(11) ' 100
(12) 100
30 o (13) 100
(14) - 100
o (15) - 100
ijw | (16) 100
(17) 100 .
(18) 100
. | (19) 100
- o (20) 100
~ (21) 100
(22) 100
pr (a) 0
(B) 0
' Untreated 0
80

Test Example 5 (Insecticidal test on housefly) .

. On the bottom of a polyethylene cup having a diameter of 5.5 cm, a filter paper which is of the same size
.55  waslaid down and 0.7 mi 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 aduit females of housefly (Musca domestica) were released. Forty

eight hours after the cup was covered, dead or alive insects were examined to determine mortality (2 replica-
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(6) ' 100 (7) - 100 20

(8) 100 (9) 100 (10)

100 25 ' (11) 100 (12)

100 (13) _ 100 (142p o4as931B1 100 30

(15) : 100 (16) 100 (17)

100 35 100 (19

100 (20) tions). The results are shown "1%8)9621) 500)(22)

100 Untreated 0 45 dains 50 1. A '
4-tert.-butylimdazole derivative havapget hg fornula: 55 41 EP 0 445 931
Bl [err] [err] [err] wherein [err] is a

hydrogen atom a [err] aIkyI group, a [err] alkylthio group or a [err]

al koxyal kyl group; R2 is a halogen atom. a nitro group or a trifluoronethyl
group; [err] is a [err] halestiSompownd a [erMprhaliktwaKkdxy group; X is a
nitrogen atomor a group represented by the fornubfQ pem

[err] in which Y is a halogen apyor a nitro groupioo

-(2) 100
(3) 100
" (4) - 100
(5) 100
(6) 100
. (7) 100
2 (8) 100
(39) 100
(10) : ' 100
25 (11) , 100
(12) ' 100
(13) 100
. (14) 100
% (15) 100
(16) 100
(17) ' 100
35 ' ' (18) 100
" (19) - 100
(20) 100
o (21) 100
P “ - (22) © 100
_ Untreated 0
P _

Claims

50

1. Ad-tert.-butylimidazole derivative having the formula: .

55

41




202. A 4-tert.-butylimdazole derivative according to claim1, wherein
[ert] is a hydrogen atom a nethyl group, a nethylthio group or a

met hoxynmet hyl group; R2 is a hal ogen %O%ng%{] conprises a fluorine atom
a chlorine atomor a bronine atom a Tt p or a trifluoronethyl
group; [err] is a trifluoronethyl group; X is a nitrogen atomor a group
represent ed ltjond)l e fesuliviabecsho@tn JableB] 30 in which Yis a fluorine atom
or a chlorine atom 3. Ad-tert.-butylimdazole derivative according to
claim1l1, wherein [err] is a hydrogenrg%9g1o§ a nmethyl group; R2is a
fluorine atom a chlorine atomor a nitro group; [err] is a trifluoromethyl

group; X i% a group repre- sented by the formula, 35 [err] 40 i n which
Yis a fluorine atomor a chlorine atom 4. A 4-tert.-butylimdazole
derivative according to g¢kgtnCompowhdCch S Mof@aTitwr%Y

r -fluoro-4-
trifluoronethyl phenyl)-4-tert.-butylim dazol e, 500 ppm
1-(2,6-dichloro-4-trifluoroneth F henyl)-4-tert,-buiq6inidazole, 45
1-(2,6-diﬂPuoro-4-trifIuoronethyaghenyl)-2-nethy|-4- ert.-butyl m dazol e,

1- (2-chl oro-6-fluoro-4-trifluoré@et hyl phenyl)-2-nmetd®-4-tert.-butylini dazo
le, 100
1-(2,6-dich|oro-4-trif|uoroneth§?§henyl)-2-nethy|-4-68rt.-butylinidazole,'
or o 4 (4 1
1-(2-chloro-6-nitro-4-trifluorogs8dhyl phenyl)-2-nmethy®04-tert.-butylim dazol
e. 5. A process for producing a %)tert.-butylinidazp ¢ derivative according
to claim1, which conprises reaéting 50 a halide conpound having the
fornula: [err] R "A[K@F] * C L M S180  Ep o 445 931 B1
wherein [efr] is a halogen atomggd nitro group or aipeifluoronethyl group;
R3 s a [err] hal oal kyl group, ? err] hal oal koxy 94 94'P; X is a nitrogen
at orm0r a group represented by {d formula, 5

[err] in which Y is a hal ogen &f1®h ora nitro group %@ A is a hal ogen atom
with an i mdazole derivative hq@lqg the fornul a: 10390

25 .
(12) - 100
(13) 100
(14) 100
” (15) 100
(16) 100
— - (17) 100
35 (18) ' 100
(19) . 100
(20) 100
W (21) 100
\,, (22) 100
Untreated _ 0
45
Claims
50 _
1. Ad4-tert.-butylimidazole derivative having the formula:
5

.

_—

. A o



[err] R[err] [err] 20 wherein [err] is a

hydr ogen atom a [err] al kyl group, a [err] alkylthio group or a [err]

al koxyal kyl group. 6. An insecticidal osition which conprises a
4-tert.-butylimdazol e derivative a@"c%ﬁfl"}g) Blo claim1 and an inert
carrier. 25 7. A nethod for controlling insect pests which conprises
applying a 4-tert.-butylimdazole derivatijve ac- cording to claim1l to the

i nsect pests or to a |locus where inseg fests may propagate. 8. Use of a
4-tert-butylimdazol e derivative r di to claim1 as an insecticide. 30
ivat der Formel: 35 [err] [err]

Pat ent anspruche 1. 4-tert.-Bw#
[err] wdbsi. RL ein Wasser st of f at ri@wg-CeAl kyl rest, einen

Cl - C3- Al kyl t hi orest, oderei nen C2- CsAl koxy- ﬁ g Iaéest darstellt R2 ein

Hal ogenat om eine N trogruppe oder eine Trif 6 8hyl gruppe darstellt R3
ei - nen Cl-C3-Hal ogenal kyI rest oder ei nen C - C Hal ogenal koxyrest darstel I t;

i)(eglcﬂr ISE: gESfMOu in R grl ato rgueprag LE %ﬁ'git io {.lp OIEE gorgafkyl group;
darstel |t 55 .sa a.‘stg?!l pr uc ouP B My
ein vassersto elne gruppe Peine y I'ogr uppe oder eine

Met hoxynet hyl gruppe darstell t R2 etn | ogenat om wel ches sin Fluoratom
ein Ghlgg atom oder ein Bromatomunfalt, géne Ni t rogruppe odor eine

Trifl uor rret hyl gruppe darstellt; R3 3 1 (-1 111 111111 111111111111111 4
~~~~~~~~~~ C L M S * EP 0 445 931 Bl sine

Tri f1 uor met hylingahich vés dlieaiogéretort or Dfiitdigloufit | ckst of f at om oder ei nen Rest, der
durch di e Fornel beschrieben wird, wobei Y sin Fluoratom oder ein Chloratom
i st, daest & | A4-tegt-bulylimidazole dejyatiyp F%P"d'ﬁ&@l“lﬂé‘r whesein Ridemhydieaqsratash a methylgious, R1
si n_ Wasser st oPmeihiiogieup o&s methapmmetiy grpypy Bis 4 halogen atory whish comprises wfuogpe-ptom, a

FI udTat om si e 8Pmehs Promisp atg'?"'rfé"tfﬂi Q"?"Bg@ gg‘é’%ﬂ'@tg&"f’ Rs jy8 tifjuqeomethyl group;
Trifl uor net hyl"dﬁ’%‘ﬂ‘ﬁ@eﬁmyéﬁqr?“p'%”é?my dormulger durch die For nel

“ |
=C"Y r)

30 in which Y is a fluorine atom or a chiorine atom.

3. ' Ad-tert.-butylimidazole derivative according to claim 1, wherein R is a hydrogen étom or a methyl group;
. R2 is a fluorine atom, a chlarine atom or a nitro group; R; is a trifluoromethyl group; X is a group repre-
~ sented by the formula, '

=C-Y,

in which Y is a fluorine atom or a chlorine atom.

4. A A4-ert-butylimidazole derivative according to claim 1, which is 1-(2-chioro-6-fluoro-4-
' tnﬂuoromethylphenyl)-4-tert.-butyllm|dazole.
' 1-(2,6-dichloro-4-triflucromethylphenyl)-4-tert,-butylimidazole,
1~(2,6-difluoro-4-trifluoromethylphenyl)-2-methyl-4-tert.-butylimidazole, -
1~(2-chloro-6-fluoro-4-triflusromethylphenyt)-2-methyl-4-tert.-butylimidazote,
1-(2,6-dichloro-4-trifluoromethyiphenyl)-2-methyl-4-tert.-butylimidazole, or
1-(2-chloro-6-nitro-4-trifluoromethylphenyl)-2-methyl-4-tert.-butylimidazole.

5. Aprocess for producing a 4-tert.-butylimidazole derivative according to claim 1, which comprises reacting
50 - & halide compound having the formula:

55 . R3‘@‘ A
X
-
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:;A 15 beschrieben wird, wobsi Y in Fluoratom oder sin Chloratomi st,
darstelit. 4. 4-tert. -Butyllmdazol Derivat nach Anspruch 1, nanmlich 20
1- (2 Chlor-6-fluor-4-trifluormethyl phenyl)4-tert.-butylimdazol,
(2,6-Dichlor4-trifluornethyl phenyl)_- 4 utyl | m dazol ,
(2,6-Difluor-4-trifluornsthyl phenyls %ﬁr@hﬁf 4-tert. -butyI I m dazol ,
(2-Chlor-8-fluor-4-trifluormethyl phsnyl)-2-nethyl-4-tsrt-butylimdazol,
(2,
(

1-
1-
1-
1- 6Di_chl or - 4whergin Rbis gielpgen nd fitya groypear B yrifluaromethl grop; R/  Fi-Galaidalky! ctuy,
25 C4-C; haloalkoxy group; X is a nitrogen atom or a group represented by the formuia,
1-(2-Chlor-6-nitro-4-trifl uor net hyl phenyl) - 2-met hyl - 4-tert. - butyl i m dazol .
5. Verfahren zur Herstellung sines 4-terf.-Butylimdazol-Derivates nach
Anspruch P, weiches die Unset- zung ei nesc4i) ogenver bi ndung der Fornel: 30

R 2 30 R3- A 35 wobel R2 sin Hal ogenatom sine Nitrogruppe oder sine

g EL“&;F%Q%;?LQ‘*%%‘?%?“B'% e e B 4w/ e HROPARAT VA iBlecf 6l il

durch di e for el Y beschrieben wird, wobei Y sin Hal ogenat om oder

sine Nitr ogr uppe ist, darstelly und A sin Hal og_enat omdarstellt, mt einem
| m dazol - Deri vat der Fornel: R1 50 HN N
NC(CB)j3 (CH3) 3 55 wobe RL sin Wasser st of f at om
oi neR_Cl - Ca- Al kyl rest, ei M Al i or , Ngder einen C2-Cr Al koxy- 44
IIIIIIIIII1dIIIIIIIIIILIID =P 0 445 931 Blgaéglrest darstellt, unfal ~t.
6. Insektizides Mttel, welches tert.-But lgdazol - Derivat nach
Anspruch | und el nen i nerten Tr ag€¢&l4’ bqbgﬁs
_ 20 wherein R! is a hydrogen atom, a C,~C; alkyl group, a C,-C; alkyithio group or a C,-C; alkoxyalkyl group.
~ 6. Aninsecticidal composition which comprises a 4-tert.-butylimidazole derivative according to ¢laim 1 and
an inert carrier.
% I A method for controlling insect pests which comprises applying a 4-tert.-butylimidazolé derivative ac-
cording to claim 1 to the insect pests or to a locus where insect pests may propagate.
8. Use of a 4-tert.-butylimidazole derivative according to claim 1 as an insecticide.
30 .
Patentanspriiche
a; 1. 4-tert.-Butylimidazol-Derivat der Formel:
35
2 R
. N&N
s 4w
C( CH3 ) 3
wobei R ein Wasserstoffatom, einen C,-Ci-Alkylrest, einen C-Cs-Alkylthiorest, oder einen C,-Cs-Alkoxy-
% alkylrest darstellt; R? ein Halogenatom, eine Nitrogruppe oder eine Trifluormethylgruppe darstellt; R? ei-
nen C4-Cs-Halogenalkylrest oder einen C,-Cs-Halogenalkoxyrest darstellt; X ein Stickstoffatom oder ei-
nen Rest, der durch die Formel

% I
=C-Y

beschrieben wird, wobei Y ein Halogenatom oder eine Nitrogruppe ist, darstelit

55 2. 4-tert.-Butylimidazol-Derivat nach Anspruch 1, wobei R! ein Wasserstoffatom, eine Methylgruppe, eine
Methylthiogruppe oder eine Methoxymethylgruppe darstelit; R2 ein Halogenatom, welches ein Fluoratom,
ein Chloratom oder ein Bromatom umfaft, eine Nitrogruppe oder eine Trifluormethylgruppe darstellt; R?

“ O RN R
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unfast. 7. Verfahrsn zur Bekanpfung von Schadi nsekten, welches die
Anwendung sines 4-tert.-Butylimdazol- Derivatos nach Anspruch | auf die
Schadi nsekt en oder eonen O't, wo sich die Schadi nsekten fortpflanzen
k8nntbn, unfaft. 10 S. Verwendung EPi0f4893iBlert . - Butyl i m dazol - Deri vat es

nach Anspruch 1 als Insektizid. Revendlcations K . 1. Deriv6 de
4-tort. -butyl kifd Himdamethpdrapbe dhrdtelitoX & Stftkstdrfatod{tder einen Rest, der durch die Formel
{4 C(CH3) 3 2s dans laquelle R est un atons d' hydrogene, un groupe

al kyle en G -C3, un groups alkylthio en C1-C3 oU un groups al coxyal kyl e en
C2-C3; R2 eat un atons d' hal ogene, un gloups nitro ou un groups
trifluosonB- thyle; R3 esat un groups farégénoal kyl e en C1-C3, un groups
hal ogenoal coxy en Cl-C3; X est un atons d'azote ou un groups repr6ésente par
la for rruI e BOb%@fiem"%m?iV&iqmﬁ@m‘Pde’ﬁ"%W%Pkdaﬁtﬂbl ogbne ou un gr oups
nitro. 2 4_ g ?n é:spr % ;a OW vend ﬁ

| equel RI .St ﬁtI%fR ernfg; ﬂ r# gvrg rogaupﬁe;tséll T@: me ?hl 0

ou un gPoups

atons de fluor uri a ore ou un atoms de brorre un groups nrtro ou
un groups trifl uororrﬁt hyI e, R3 est un groups trifluoronethyle; X est un
atons d' azote ou un groups repr-~sent6 pdr 40 la fornmule =C- Y, dans

|l agusli g Y sat un atons de fluor ou un=f¥ns de chlore. 45 3. Derive de
4-tert.-butylimdazole selon a revendication 1, dans laquelle R est un

at ome d' hydr ogsaaiestn witd, wbél ¥Rin Riddiatow oder effRChfdtomist, dakstsms de fl uor, un atone
de chlore ou un groups nitro; R3 est un groups trifluorontthyle; X est un
groupe repﬁGSHﬂﬂeBlpMquaaP"PPm!'@cwsﬂa%1 hadiglel | e Y est un atons de fluor ou
un atong de c k& @hior-8digor4-triflygemetiniphenyl)-t-igrt-butyinidaeghni dazol e sel on

| ar.evendi cat i E)‘K?‘?'D"’"ﬂflh“"éff‘1°€¥°t"ﬂp epvikfriept-putlimidatoh - 4-t ri f | uor omret hyl -

\.m )4-tert 3 ethyip yl)-2-methyl-4~tert -butylimidazol,
1 (2, 6-dichl o? Ts'ﬂf’ 'f?ﬁ!;ﬂ :ggg“‘ 3{':{'%?' b"t-ygﬂﬂ’ § i dazol e, 45
1111111411111} '1 ppe utylimidazol,’ oder
2 -{2-Chlor- = nfl rmethyiphenyl)-2-methyl-4-tert.-butylimidazol. .

5. Verfahren zur Herstellung eines 4-tert.-Butylimidazol-Derivates nach Anspruch 1, welches die Umset-
zung einer Halogenverbindung der Formel:

- ' 3
R -< g—A
N X

wobei R2 ein Halogenatom, eine Nitrogruppe oder eine Trifluormethylgruppe darstellt; R® einen C-Cs--
Halogenalkylrest oder einen C,-C4-Halogenalkoxyrest darstellt; Xein Stuckstoffatom oder einen Rest, der
durch die Formel

w ¢ |
=C-Y
beschrieben wird, wobei Y ein Halogenatom oder eine Nitrogruppe ist, darstellt und A ein Halogenatom

4 darstellt, mit einem Imidazol-Derivat der Formel:

Rl -Rl
- | A

HN/\N . —— N~ M
_ C(CH3).3 ’ _ C(CH:;).3

65

 wobei R" ein Wasserstoffatom, einen C-Cy-Alkylrest, einen C,-Cy-Alkylthiorest, oder einen C,-C-Alkoxy-

RN R L

44



EP'@ 445 931 BL | e

1-(2,6-difluoro-4-trifluoroniethyl phenyl)-2-mhthyl-4-tert.-butylim dazol e,
|l e

1- (2-chl oro-6-fluoro-4-trifluoronmhthyl ghgiadess g3 Mot hyl -4-tsrt. -butylini dazo
le, le

I1e2 6- di chl or o- 4a‘rl'efst|d%rseﬁ &Q&II phenyl)-2-n6thyl -4-tert.-butylim dazole, ou

1- (2-chl 6-
o (G E O ol Vet AR W Ol BN Yt ol 150 el

revendi cation 1, qui conprend la rac- tion d' un hal ogenure ayant Ia
formul e: 10 7. Verfahren zur Bekampfung von Schadinsekten, welches die Anwendung eings Rtet3Butylimidaddb
dans | aquel | e R2 Dedvatesnachirpspeuchll #uidiedehadinsekien agersingn Ot wb sich din Schadingektzn foetpflanzen
trifluoronht hyl ekomeneumfaldn gr oups hal ogenoal kyl e en C1-C3, un groups
hananoanoxy e azote ou un 8roqg re- proésente

A Ingekt

par la formule 26’98'?Hg%a?81'ﬂ?fe4rtﬁ§%?‘y@§'ﬁazﬂwe& Yasiroach ARsarysl it group.

nitro et A est un atons d'hal ogene, avec un derive d'inidazole ayant |a
formule: 25 R1 30 _ :

= C(CH3) v RlRevendications C( CR-~~~ ~ ~ ~~~3 3 (OB 35
dans \Laquel | e R R&ls dd2-1at B0intda2d8 5208 Grmud? group. alkyle en G -C3, un
groups al kyfthio en CL-C3 ou un groups al coxyal kyl e en C2-C3. 6.
Conposition insecticide qui conprsnd un dé6riv6é de 4-tert.-butylim dazole
salon la revendication | et un support in tgé- 7. Proced6 pour conbattre
| es insectes parasites qui conprend |'a i gqation d' un derive de

4-tert- but%l m dazol e selon | a reye eg\L aux insectes parasites ou
sur_un |ied de propagation des 2 asittes. 45 8. Utilisation d' un
deriwe de 4-tert. -butylim dazol e sel . ndi cation | comre
i nsecticide. 60 '55 . C(CH3)3_

at i

% dans laquelle R est un atome d’hydrogéne, un groupe alkyle en C;-C;, un groupe alkylthio en C-C; ou

un groupe alcoxyalkyle en C»-C,; R? est un atome d’halogéne, un groupe nitro ou un groupe trifluoroms-
thyle; R3 est un groupe halogénoalkyle en C-Cs, un groupe halogénoalcoxy en C-Cy; X est un atome
d’azote ou un groupe représenté par la formule

‘ 30

|

§ - =C~Y,

N . '

' a5 dans laquelle Y est un atorne d’halogéne ou un groupe nitro.

2. Dérivé de 4-tert.-butylimidazole selon la revendication 1, dans lequel R? est un atome d’hydrogéne, un
groupe méthyle, un groupe méthyithio ou un groupe méthoxymeéthyle; R? est un atome d'halogéne qui
comprend un atome de fluor, un atome de chlore ou un atome de brome, un groupe nitro ou un groupe

, , . trifluorométhyle; R3 est un groupe trifluorométhyle; X est un atome d'azote ou un groupe représenté par
N “ la formule
=C-~Y,
dans laquelle Y est un atome de fluor ou un atome de chiore.
3. Dérivé de 4-tert.-butylimidazole seion {a revendication 1, dans laquelle R! est un atome d’hydrogéne ou
un groupe méthyle; R2 est un atome de fluor, un atome de chiore ou un groupe nitro; R3 est un groupe
- trifluorométhyle; X est un groupe représenté par fa formule -
80
=C-Y »
dans Iaquelle Y est un atome de fluor ou un atoms de chiare.
85

4. Dérivé de 4-tert.-butylimidazole selon la revendication 1, quiestle 1-(2-chloro-6-fluoro-4-tnfluorométhyl-
phényl)-4-tert.-butylimidazole,

le 1-(2,6-dichloro-4-trifluorométhyliphényi)-4-tert.-butylimidazole,

. * ¢ L M s
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le 1-(2,6-difluoro-4-trifluoroniethylphenyl)-2-méthyl-4-tert.~butylimidazole, .
le 1-(2-chloro-8-fluoro-4-trifluorométhylphenyl)-2-méthyl-4-tert.-butylimidazole,
“le 1-2,6-dichloro-4-trifluorométhylphényl)-2-méthyl-4-tert.-butylimidazole, ou

fe 1-(2-chioro-6-nitro-4-triflucrométhylphényl)-2-méthyi-4-tert.-butylimidazole.

5. Procédé pour préparer un dérivé de 4-tert.-butylimidazole selonla revendication 1, qui comprend {a réac-
tion d’un halogénure ayant la formule :

dans laquelle R2 estun atome d’halogéne, un groupe nitro ou un groupe trifluorométhyle; R3 est un groupe

halogénoalkyle en C-C3, un groupe halogénoalcoxy en C,-Cs; X est un atome d’azote ou un groupe re-
présenté par la formule
-y,

dans laquelle Y est un atome d’halogéne ou un groupe nitro et A est un atome d’halogéne, avec un dérivé
d'imidazole ayant la formule: '

PN A
= — ™

dans laquelle R! est un atome d'hydrogéné, un groupe alkyle en C4-C;, un groupe alkylthio en C;-C3 ou
un groupe alcoxyalkyle en C,-C,.

6. Composition insecticide qui comprend un dérivé de 4-tért.-butylimidazole seloh la revendication 1 et un
support inerte. .

7. Procédé pour combattre les insectes parasites qui comprend I'application d'un dérivé de
4-tert.-butylimidazole selon la revendication 1 aux insectes parasites ou sur un fieu de propagation
des insectes parasites.

8. Utilisation d'un dérivé de 4-tert.-butylimidazole selon la revendication 1 comme insecticide.
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