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A TRPNALCfN1DAZCLE | NSECTI Cl DE The pmesgend invention relates toa - .
trikal oim- dazole derivative represented by the formula (1) (here- inafter

referred to as present compound), [err] wherein each X is an at.omof a !
file al ogen, Y is an q‘ofhfnaﬂé ﬂIBﬁE@@§1fﬁ§§ B or different from ¢
saf I Nst hal ogen and n‘TEpfESEﬂ%S‘Hﬂ‘fﬂngET‘égigg%U‘6, Its production y
and I psecticidal conposition containing it as an active ingredient. A

ha n/atomthat X and Y represent includes chlorine; bromne, iodine and
e atons. 10 ~ The present inventors extensively studied to
fi nd~&@ cdnpound havi ndi'lze npresenpeinyern tisent reildtlesatio \a tyribatiotmia
result, found that the present conpound represented by the fornmula (I) has
excel | ent pdapelie edexivdbivewseptesented nbycthe dxdrmrla vil)y i(berery
high. 2. Effect on cockroaches is particularly high with excellent

knocked- dowinaftertrafercedvtoi 8s. presentccompdandifect on Gernan
cockroaches | ow susceptible to pyrethroids is remarkable. -2- 4. Effect
as fumgants is high. 5. Toxicity to mammuals is relatively | ow.

v X | |
x_< I | (1)
1}' X

C320(C82)nY

wherein each X is an atom of a first halogen, Y is an atom

s of a halogen the same as or different from said first

halogen -and n represents an intege_r_ of 4 to 6,. its production and an
insecticidal camposition containing 1t as an active ingrediernt.

A halogen atoﬁ that X and Y represent includes
chlorine, bromine, iodine and fluorine atoms.

10 The present inventors ektensively studied to
find a compound haviné a more superior insecticidal
activity, and as a result, found that the present
compound represented by-the formula (I) has excellent
properties as follows: ‘

15 1. 1Insecticidal activity is ve:y'high.

2. Effect on cockroaches is particularly high with
excellent knocked-down and lethal activities.

3. Insecticidal effect on German cockroaches low

susceptible to pyrethroids is remarkable.



It is described in B.P. No. 1,316,665, U S P. No. 3,674,874, etc. that a
cerfain kihd of'trihaloimda- 5 zole derivative; for exanple

| - n-pentyl oxynet hyl -2, 4,5- trichloroi med&zel e, |-isopropoxynethyl-2,4,5-
trikchl oroi m dazol e, 1-(2-bronoethyl)oxymethyl-2,4,5- tribronoim dazol e,
etc., can Be dsed Efifegt an i fumigantsi bathigh.insecticidal and/or
acaricidal -conposi- 10 tion. The present conmpound is included in the scope:
of the fornul @-deR%iskty te maqmalre is relagivelyydom. i s not concretely

Chown i1 the 15 Lot oxcHpl P8 RREFIbRA LarBI P Bnalohye B8 phoseR
Fomol ogues. doNBr bt 14y U 1 58 oriiakoh GBEFERE KiBE PE RAAPEIOIAIAR How
Gorman cochr oRthis aus ShkERst sbE' FRaBpaRl ar b Rensi i i £k -
prasent compothl MR A4Ds (151 GonPbRBR ek 8580, ni T T T
quest on 1n miap aesnseingeRdll L 2 FiReRRyEL) PR ISR AL e

active | ngr edicginind 14l 4isd fo | e & o)t 68h! bBJusEEKaGAGRCACRITR a5 Corman
cockroach (Blattella S
ingredient for insecticidal and/or acaricidal composi-
K\; 10 tion.
The present compound is included in the scope
of the formula described in U.S.P; No. 3,674,874, but
it is not concretely referred to at all in said patent.
But, the present inventors, as clearly shown in the
15 test examples described later, found that the present
compound has an extremely high insecticidal activity as
compared with the homologues described in said patent,
and besides that it has entirely new insecticidal
characteristics in terms of an insecticidal effect on
20 German cockroaches low susceptible to pyfethroids and an
effect as fumigant. The present inventors thus attained
to the present invention.
The present compound, therefore, can be used
as an active ingredient for insecticidal compositions
25 which displays an effect on insect pests in question in
many scenes. Particularly, it is expected. to be used

as the active ingredient of fumigants for controlling

cockroaches such-aererman cockroach (Blattella



ger , American cockroach (Periplaneta anericanal, snoky brown

cogkr (Periplaneta fuliginosa), etc. Anong the present conpounds, those
ha ftg a |hi gh i nsecticidal activity'parficularly as cockroach- 5 )
contAgl I ifng i nsecticjdes include the fol|ow_ngs: , . _
1- \4- br dholIeERaRkEa) ) ) Apegigan, F?ﬁFGP&Fhi'\érﬁE%ial‘ﬂeta americanal, "
(4-8

obut oxynet hyl )-2,4.5-trjchlLorqi m dazol e
1- (4- br onotﬁmg&n’eﬁ%) cockraach, 52&&3@%&&& fuliginosa), etc.
1- (4-chl orobut oxynmet hyl )-2, 4. 5-tri bronoim dazole, 1 .
. 1- ( 6- br onbhexyl oxynet %?gZFE?SPFFFGHFOH&WRQﬂﬁﬂﬁ%3é%°se having a

(6 A RS TR A o
or om ym e ' . L .

o bduced b oadiEiha Fhekkhiridds spcinge shel Ko iidiille § 3?&;?2 (Y, x
wher ei 3t i1 . t

(o] uherei 2 kst eceyBRGE) -2 s M SR G

wherein Y and Z(40eh 18rbBatdafhethyd) L2 e A% oroimidazole,

1-{4-bromobutoxymethyl)-2,4,5-tribromoimidazole,
l1-(4-chlorobutoxymethyl)~2,4,5~-tribromoimidazole,

10 1~-(6~bromohexyloxymethyl)-2,4,5~-trichloroimidazole,

-

-

l1-(6~bromohexyloxymethyl)=-2,4,5-tribromoimidazole, etc.
of these compounds, l-(4-bromobutoxymethyl)-2,4,5-
trichloroimidazole displays the most superior insecticidal
activity.
15 The present compounds can be produced by
reacting a trihaloimidazole_represehted by the formula

(11),

N :
x—(j( (11) Y
N |

wherein X represents a halogen atom, with a halomethyl

ether represented by the formula (III),
ZCHZO(CHZ)nY (11I)

20 wherein Y and 2, being the same or different, each



-4- 1 represent a halogen atom, and n represents an integer of 4. to 6,?af

about [err] to about [err] for about 1_tg about 24 hours in a sol vent in
t he presence of a dehydro- hal ogenating dgent. 5 Her eupon,

hal ogen atgm t réséﬁ9r35ﬁ2i§?éﬂck%é > QnﬁhlO?%E;ﬁﬁ%iégwuﬂx¥ﬁégég¥;oF c.

The sol.vent used in this reactfon I nclUdes for

hydr ocar bons (¢.gh gex@eeanige! 888, ehi AEBLY 1Yok A1
e t a ogenat ed ]hy rocar on

hydr ocar bons (e.g. 1b nzene, toluene, Xxylene

(e.g. chlorof ggMnoers PPR ke rkde¢ndi le , ﬁﬁgnzene
di chl or obenzene) ,? eth grs Ebﬁgﬁfge? th@ erge%ﬁ?olgrao(gﬁw er,

di oxane, tetr HyIbSénaein eg@ghgne egcoI dlnethyl ether), ketones (e.g
acetone, 15 nethyl et hyl ietone nmet hyl isobutyl Kketone, isophorone,

cycl ohexangne), esters (Regeupbhy! af halbgen ationl thed & eprésdntaretate

di et hyl carbonate), nitro conpounds (e.g. nitroethane, nitrobenzene),
nitriles (e.g.imckhidestai thlosbhet ndnbrromiae, atenis,amtcan nes 20, (e g.
pyridine, triethylamne, N, N-diethylaniline, tributylam ne,
N- met hyl nmor phol i ne), . acTheasoiieefit. gseBoinathds, reagtdioretind fulesnnfaie,
N,N—dinethylacetanide) sul fur conpounds (e.g.dinmethyl sulfoxide,
sul f ol ane) an@*Ample calipbatbe. hpdrocarbons (e-ﬁhehﬁﬂqnﬁwﬂhHRXﬁnﬁuing
agent includes for
ligroin, petroleum ether), aromatic hydrocarbons (e.g.
; 10 benzene, toluene, xylene), halogenated hydrocarbons
(e.g. chloroform, carbon tetrachloride, dichloroethane,
chlorobenzene, dichlorobenzene),.ethers (e.g. diethyl
ether, diisopropyl ether, dioxane, tetrahydrofuran,
ethylene glycol dimethyl ether), ketones (e.g. acetone,
15 methyl ethyl ketone, methyl isobutyl ketone, isophorone,
- cyclohexanone), esters (e.g. ethyl formate, ethyl
acetate, butyl acetate, diethyl carbonate), nitro
compounds (e.g. nitroethane, nitrobenzene), nitriles
(e.g. acetonitrile, isobutyronitrile), tertiary amines
20 (e.g. pyridine, triethylamine, N,N-diethylaniline,
tributylamine,’N-methylmorpholine),~acid amides (e.g.
formamide, N,N-dimethylformamide, N,N-dimethylacetamide),
sulfur compounds (e.g. dimethyl sulfoxide, sulfolane)
and mixtures thereof.
25 : The dehydrohalogenatihg agent includes for
example organic bases (e.g. pyridihe, triethylamine,

N,N-diethylaniline), inorganic bases (e.g. sodium

hydroxide, potassium hydroxide, sodium carbonate,

l

>



Jjor gani ¢ bases (e.g. pyridine, triethylamne, N, N-diethylaniline),
_c bases (e.qg. sodlunlhydrOX|q? pot assi um hydr oxi de, sodi um
1 pota55|un1carbonate sodlun1hydr|de) al kali et al

5 o I ot ) i Wi
gggffzgryoﬁ#ﬁ’g #%rt@nym%ﬁ%rm%or t eé/ rg%é% lcg%r%%ligstlcanﬁay be

2,4,5-tribgg FkQPZO|e can be produced by 10 brom nation of im dazole,
and 2,4,5- trlc% oroi m dazol e can be produced, for exanple, by a nethod

described in U S. PateteNeonXdtidh b fNeheVta8cEabRN! s, ud82173%

Production exanple 1 [Production of the present conpoun

To a m gt uggeakr-Lr@Atihedit At dpplied) 0Oand i daneéebs8ary, SpuetiFica~
triethylamne and about 30 ml of toluene was added dropmnse 1.48 g of
4- br onobut gXBRELYY IchriontdyriphpprdistPELator, éteermayi being this
m xture at roomtenperature for 2 hours, the deposited 20 crystal was
filtered oappadedwashed with about 10 M of toluene.

Of the stérting materials for the present
compounds,'2,4.5-tribfomoimidazole can be produced by
10 bromination of imidazole, and 2,4,5-trichloroimidazole
can be produced, for example, by a method described in

U.S. Patent.No. 3,435,050 and Swiss Patent No. 485,733.

Production example 1 [Production of the present
compound (1) ]
15 To a mixture of 1.03 g of 2,4,5~trichloroimida=-
zole, 0.61 g of triethylamine and about 30 ml of
toluene was added dropwise 1.48 g of 4-bromobutoxymethyl
bromide ‘at room temperature. After stirring this
mixture at room temperature for 2 hours, the deposited g
20 crystal was filtered off and washed with about 10 ml of
toluene.

The filtrate thus obtained was concentrated
under reduced pressure, and the residual oily product
was purified by column chromatography on silica gel to

25 obtain 0.78 g of l-(4-bromobutoxymethyl)=2,4,5- =

tricﬁloroimidazolg.

23.7

D 1.5337

n



The filtrate thus obtained was concentrated under reduced pressure, and t he-
residual -oily product was purified by gohgnn chr'omat'ography on silica ge})
to 25 obtain 0.78 g of 1-(4-bronobutoxylhelhyl)-2,4,5- trichloroindazo

_ 64 Product | I P Loa_of fh d
i AR A o e ()
, 4, o- ) : 0 ased sodi um ride,
m of N, N-di methyl formam de was adge§£%$§%§?53b8?63 g of _ .y : " .
4- chl or obut oxynet hyl Chlﬁ%b %@%‘#98@ 6grrgegaggg§.. sahker p’i'tégarx‘_éw flonf 0OM

tenperature for 3 hours, wat er was a to the redction mxture

whi ch was thery ggg r %fdzmﬁuwif@&%%ﬂ%ahzew hABS QM 6elgh s el et her

| ayer was dried over nagnesium sulfate and concentrated. The oily product
obt ai ned was yiniShH5k dYsS@LERThedE P88} 09h aBh¥108 £ NI, Ne-@ igRithiyd f¥nainti de 83
g of 1-(4-chlorobutoxynethyl)-2,4,5- trichloroimdazole. [err] 15

Production exagd adddd Reopwise 0f68hg oEcdeshloesbatokyfmeithyl

chloride at room temperature. After stirring at room
temperature for 3 hours, 50 ml of water was added to
the reaction mixture which was then extracted with three

10 30-ml portions of ether. The ether 1ayer was dried over

N\ | |
magnesium sulfate and concentrated. The 0ily product
obtained was purified by column chromatography on silica
gel to obtain 0.83 g of l-(4-chlorobutoxymethyl)=-2,4,5~
trichloroimidazole. '
-n§6‘8.1.514o
15 Production example 3 ({Production of the present
compound (3)]
N ' ‘To a solution of a sodium salt, prepared from

1.22 g of 2,4;5-tribromoimidaiole and 0.16 g of 60% oil-

based sodium hydride, in 5 ml of N,N-dimethylformamide
20 was added dropwise 1.23. g bf 4—bfomobutoxymethyl

bromide at room temperature. After stirring at room

température for 3 hours, 50 ml of water was added to

the reaction mixture which was then extracted with

three 30-ml portiéns of ether. The ether layer was

25 dried over magnesium sulfate and concentrated. The



To a.solution of a sodiumsalt, prepared from1l.22 g of
: , 5-tribromoi ni dazol e and '0.16 g of 60% oil- based sodium hydride, in 5
f N, N-di net hyl formam de 20 was gdaed dropw se 1.23.g of -
oyrobut oxymet hyl bromi de at roomtenperature. After stirring at room -
alureilyr pBolacts obtained wasmiprr ifieddsie oo Duhftecheomator ni xt ur e
was then extracted with three 30-m portions of ether. The ether i
was gbaphyednosdlicagged to obtadre Guild cprnsfnl+ fded. The -7- 1
oi 'y product obtained was purified by colum chromato- graphy on silica gel
. to obt ai n Bremobuboxymethyldl onZodutSotnidhronoinidazolei br onvi ni dazole. [err]
Sonme of the present conpounds which can be S produced by the nethod :
descri bed above will be shgyn4n Table 1. Table 1 Trihal oi m dazole
derivatives represented bRp he Pe§ﬂ9?ornula, [err] Compound Structural
formul a Physi cal No. n Xy - const ant

whilct

Some of the present compounds which can be
S5 produced by the method described above will be shown in

Table 1.

Table 1 Ty
Trihaloimidazole derivatives represented by the
,,N - X :
formula, x-4<N:]:;x
| |
CHZO(CHZ)nY
Compound | Structural formula | Physical :
|
No. . n X Y constant
(1) | 4 e |oBr n23-7 1.5337
' 26.8 - . g
£2) 4 |a |l np®® 1.5140 . Ny
(3) ' ¢ | Br |Br n2t-7 1.5797
L(4) - 4 |Br la nZ’-® 1.5620
(5) 5 lc |Br . n2%-0 1.5289
; | :
(6) 6 ' Cl1 ° Br " n2%-8 1.5248
(% 6 Br  Br n27-0 1.5667

D




(1) 4 cl  Br L lerr] (2) 4 d a

[EF&Q (3) 4 Br Br . [err] (4) 4 Br Cl
[err] (5) c Br =8 = Terr] D (6) 6 c
Br . n258 1.5248 D (7) [err] - 8- Wen
pr esént coﬂrpounds are udhemsthe, m#%trwae%ﬂﬁ ppe Pﬁgéctarscr‘&al

sitions, be used as such withoy ddrn other
?ﬁg?gdients. #;Q% ¥ qﬁé&ﬁ&ﬁ éb %E%$ 6+%%faf@ﬂ BﬁﬁPsFPFXbIe 5
: trat t t abl d 1 0i | a aer o
heat  ng un gAY Hee. ee"%[ﬁw o6 ot abe i ﬂ%xqa‘?ﬁ#n&r‘greﬁa
ceramc plate '

o heat ng. PEREEATAY B i °§‘§ér%t€°ﬂw¥§?§% BpL ss‘&r‘ %“1' A
carriers, b UbAcSaTUey  SANRUR £ LS  HiLege gfgmﬁea ot her

auxiliaried for il a r &g bases such

23 np”gg?“' to Cgblra%r r 'a%rr%sé?é_,s ‘héd€indSedibFanLEd( é?&‘.’emo%ﬁ%;%s‘?:8&'1%',0'3'
electric mosquito mats, porous ceramic plates, "rod"
type formulations, "jet" type formulations, foggings, non-
heating fumigants, poisohous baits, etc. by mixing with

; 10 solid carriers, liquid carriers, gaseous carriers,
'surf&ce active agents, other auxiliaries for formula-
tion, baits, etc., or impregnating into bases such as
mosguito coil carriers, mats, etc. |

As described above, the insecticidal composi-

15 tion of the present invention is particularly suitable

for the control of cockroaches so that, in using it.for
such éurpose, its insecticidal effect can be dgveloped
more efficiently by using it in the form of a fumigant.
The fumigant means one of thé pesticide formulations

20 which controls pests or fungi by dispersing the active

ingredients into atmosphere in some way.

As the form of such fumigant, there may be
given, for example, types suitable for non-heating |
(e.g. mothprofer strip, insecticidal strip, mothball),

25 Dburning (e.g. "jet" type formulations, “réd" type

formulations, mosguito coil),.exothefmic reaction
(e.g. types genergting heat by water addition or air

oxidation), electric heating (e.g. mat) and the like.



=1

15 ticon of the present invention is particularly suitable for the control
‘of -cogkroaches so that, in using it for such purpose, its insecticidal
ef ¥ect Ycan be devel oped nore effickrelti=y by using it in the formof a
fAam~gant. The fum gant neans one of the pesticide formulations 20 which .
forg rglls pests or fuhgi the mothpreifey sASigco dnsaptitidal strip, e
phere in sone way. As the formof such fumigant, there may be given, °
anplthexe peay shet gbvens ofomoexanplieng stEips muoduesdrbytrip,
\nsegticidal strip, nmothball), 25 burning (e.g.. "jet" type formulations,
: t ypeinpregnatingstheopapere PPy, SINGheLia Feskii i @FC( Witht ypes
generating heat by water addition or air oxidation), electric heating (e.g.
nmat) and t3 3¢%kVe ingredi@Btine nothprofer strip.or insecticidal strip,

bU p. Sninet Lo rosiAS Bhe. BRERReY . olbheFe mAY: G vy ot 10 1,000
thball, th b ' gk ple.  hal |l d by hardenj
active i ndPRARRIR» RaLAEHPraRuga, by fasdendng pul 4CHIvE HlITEIHER! | ons,

t here areég\ggkhfor exanple, mxtures of a nitrate or

As a main base for the "jet" type formulations,
there are given, for exampie,-mixtures of a nitrate or
iO nitrite and a thermal decomposition-stimulating agent _. -
(e.g. salts of an alkaline earth metal or alkali metal),
mixtures of a guaﬁidine salt aﬁd a thermal decomposition-
stimulating agent (e.g. bichromates, chromates), and
the like. |
15 : As a main base for the "rod" type formulations,
there are given, for example, mixturés of a burning
agent (e.g. ethyl cellulose, nitrocellulose), a flame-
extinguishing agent (e.g. melamine, flour), a filler
(e.g. diatomaceous earth) and a vehicle and the like.
20 This mixture is kneaded and then formed into a rod.
As a main base for mosquito-coil, there are
given, for example, mixture of a burhing agent (e.gq.
wood éowder, pyrethrum marc) and a setting agent {(e.qg.
Tabu powder). This mixture is kneadgd and then formed
25 into a mosquito coil.
As a main base for the type which generates
heat by air oxidation, there aré given, for exahple,

mixtures of a heat-generating agent (e.g. sulfides,



10 .nitrite and a thernmal deconposition-stimulating agent (e.g. salts of an
al kaline earth metal or alkali metal), mxtures of a guanidine salt and a
t hermal deconposition- stinulating agent@(®.g. bichromates, chronates),

HE S e aeded SRSl Sl B
N e gt oo v L
?gSSU|&gOgoH QQEHGP%ﬁfz?E21 car ?nexﬁﬂﬁFggaﬁl ?§$§ of%gq? Tgﬁﬁﬁagﬁggr)
gggz PB?tgrg?sf%%%%%eh 25 ?ﬂ %8r238%§§ #@ﬂgé%QEEU|Q§g§B|I AE a main
ég%#ggg ¥g§£§e %g 2 Qytﬁbrlqﬁldatlon there are gi ven,

for exanple, |ng agent (e g. sulfides, - 10 -

pol ysul fi des or hydrosuﬁ& getrﬁ%gﬁ E?aél gl tRRt 3 get hmlrcm)ggﬁlegtégl ts), a

catal ytic substance (e.§g. ca act | vat car bon, .charcoal , coke,

asphal t) and i dd | heTyvkEed: ad@itish,  Lhere aBUN'gAedrt, fidierenample,

mixtures of an organic foaming agent (e.g. azodicarbon-

amide, benzenesulfonyl hydrazide) and a heat-generating
\~; 10 agent (e.g. calcium oxide), ahd_the like.

As the_mat, there may'be giveh, for example,
mats produced Ly impregnatino the porous plate.of asbestos,
pulp, ceramics, etc. with ah active ingredient dissolved
in an organic solvent such as acetone. | |

15 . The foregoing compositions contain.O;OOI to
95% by weight of the present compound as an active
lngredlent. | |

The solid carrier 1ncludes for example flne
powders or granules of kaoline clay, attapulglte clay,

20 Dbentonite, terra abla, pyrophylllte, talc, d1atomaceous
earth, ca1c1te, corn stalk powder, walnut shell powder,
urea, ammonium sulfate, synthetlc hydrated sxllcon
dioxide and the like. The 11qu1d carrier includes for
example allphatlc hydrocarbons (e g. kerosene),.aromatlc

25 hydrocarbons (e. g. benzene, toluene, xylene, methylnaphtha-
lene), halogenated hydrocarbons (e. g. dichloroethane, tri-
chloroethylene, caroon tetrachlorlde), alcohols (e.qg.

methyl alcohol, ethyl alcohol, lsopropyl alcohol, ethylene



thetic resin foans), and the |like As a main base for the type which
at es heat by water addition, there are given, for exanple, m xtures of
gani ¢ foam ng agent (e.gqg. aonLCf{bgn- am de,” benzenesul f onyl ’
axlide) and a heat-generating 10 ‘agent (e.g. calciumoxide), and the_‘}
0 t ' e i f Q. a ' t Cééh _ .
il g'r?;t i%ﬁ%‘ p‘z’a?gﬁé.’gﬁg? 2 '.0? b\gg oot 8se Pdp;u Irnpg,&coedr?;'m%(‘:és?ﬁ%%c. vi%/ h an
actiwve in st & bRean ' | Vey &g ;1 15

The for egg{%rgé]bﬁpgglé??g%gdggﬁ?éi %%%E)Uf%tn?q%%gg‘y&\#ei (g%tsg o?@'{t e ]Fesent

- conpound Gty AC4iNRaheYr edteRhydFoTuTan)] @Htdr (g Uddehypr exanple
fine powders or granules of kaoline clay, attapulgite clay, bentonite,
terra abl acevdedhy| hiteiles (e.gi.aacerondty i9¥ ! sl isni€PiTep) al k
powder, wal nut shell powder, urea, amonium sulfate, synthetic hydrated

si li cors diapddicamides h¢el gkediméhylifouminmide i imetHylnse tamideppl e

al i phatic hydrocarbons (e.g. kerosene), aromatic 25 hydrocarbons (e.g.
benzene, tdimetieyl xgukfioxide| hyegethblle didse)(e.tnl apybsan di/lly ocar bons
(e.g. dichloroethane, tri- chloroethylene, carbon tetrachloride), alcohols
(e.g. netodttornoseéd eihyl anicthel likespr Ghel gasedus cattierne

includes for example freon gas, LPG (liquefied petroleum
gas),-dimethyi ether and'the like. The surface active
10 agent used for emulsification, dispefsion, wetting, etc. ;4/
includes for example'anionic surface active agents such
as the.saiﬁ-of'aIKYI sulfates, alkyl(aryl)sulfonates.
dialkyl sulfosﬁécinates, the salt of polyoxyethylene
.alkylaryl ether phosphcrid acid ester, naphthalenesulfonic
15 acid/formalin condénsates, etc., and_honionic surface
active agénﬁs sucp as polyoxyethylene élkyl ether,
polyoxyethylene polyoxypropylene block copolymers,
sorbitan fatty acid esters, pélyoxyethylehe sorbitan
fatty acid estérs; etc. The auxiliary for formulation
20 such as fixing agents, dispersing agents, etc. includes
for example lignosulfonates, alginates, polyvinyl
alcohol, gum arabic, mblasses, céseih, gelatin, CMC
(carboxymethyl cellulose), pine oil, agar, etc. The
stabilizer includes for example alkyl'phosphates [e.g.
25 PaP (isopropyl acid phosphate), TCP (tricresyl phosphate)],
vegetable oils, epoxidized oils, the féregoing surface
active agents, antioxidénts (é.g. BHT, BHA), fatty

acid salts (e.g. sodium oleate, calcium stearate),



1 glycol, cellosolve), ketones (e.g. acetone, nethyl ethyl ketone,

cycl ohexanone, isophorone), ethers (e.g. diethyl ether, dioxane,
tetrahydrofuran), esters (e.g. ethyl aceddte), nitriles (e.g. acetonitri
isqgftyronitrile), 5 acid amdes (e.g. dinethylfornmam de,

di net hyl acdt arfiatdly agidtesters| (exgdemethydt glrAtSi| Dethyd =&farake b
cotton Seed oil) and the |ike. The gaseous carrier includes for exanple
freon gas, LP@Rﬁi%ﬂRﬁl%ﬁPpetroleun1gas), di ret hyl ether and the |ike. :
surface active 10 agent used for enul sification, .dispersion, ttin et c.
i ncl udes for exanple aniW@“%ﬁF*%ﬁeeééﬁésaﬁél}tls&’& OX + h%l‘f ent

al kyl sul fates, alkyl(aryl)sul fonates, dial kyl .sul fosucci.naj es salt of
pol yoxyet hyl er?é"%l?ck‘#‘iﬁ ﬁ/r%t ﬁ'é?wbﬂ%gpﬁawi’euaé ysoéstd&s,crr}ﬁ Rl eﬁé@tﬁf hi c
15 acid/fog$al'n condensates, etc.., and goni%ni surface active agents such
as pol yoxy mﬁiﬁﬁfeﬂﬁyY %tﬁ%??PgﬁFyﬁfﬁe Ky M&+@7561 yoxypr opyl ene bl ock
copol yners, sorbitan fatty acid esters, .pol yoxyethylene sorbitan fatty acid
esters, etc. The auxiliary for fornulation 20 such as fixing agents,

di spersi ng agehy ufﬁfﬁoﬁn kgﬂsiefgr exanpl e lignosul fonates, al ginates,

pol yvi nyl al cohol’, ‘gum ar abl Cc, - nol asses, casein, gelatin, CMC :
(car boxynet hyl cell ul osey, »pi ok le, a §8ﬁ§a| 119er 2 es for
exanpl e al kyl phosphat 'esb[zel.og. f&SbEAEﬁ?i 35?3%@ -Elaa?i d phoseplfl)a't e2) rkg‘h:‘l'lgCP
(tricresyl phosphafdle ¥5§6990BCpaLkS. oFPRerdsend Qires mibitd fey eslotdiin
surface active agents, ant|OX|dan?s (e.g. BHI, BHA), fatty

an oil spray.

N
10 'Formulation example 2
Ten parts of each of the present compounds (1)
to (7), 14 parts of polyoxyethylene styrylphenyl ether,
6 parts of calcium dodecylbenzenesulfonate and 70 parts
of xylene are well mixed to obtain the emulsifiable
15 concentrate of each compound.
.- Formulation example 3
AN

Twenty parts of the present compound (2), 10
parts of fenitrothion, 3 parts of calcium lignosul-
fonate, 2 parts of sédium lauryl sulfate and 65 parts

20 of synthetic'hydrated“siliconﬂdioxide are well pulverized

and mixed together to obtain a wettable power.

Formulation example 4
One part of the present compound (1), 2 parts

of Carbaryl, 87 parts of kaoline clay and 10 parts of



acid salts (e.g. sodiumol eate, calcium stearate), - 12 - 1 fatty acid
esters (e.g. nmethyl oleate, nethyl stearate) and the like. Formulation
3 es Wi ll be shown. The present=cbdpounds are shown by Conpound No.
'aid in Table 1. 5 Parts ip the exanples are bﬁ wei ght . Formul ation -
apiét1 sadcpanie wellpyplvarhzed  fpdundxed) togefhers tor oRfadm &ind 97. 8w
790f kerosene are mixed to obtain an oil spray. 10 Formul ation exanple ~
en/part U§tecach of the present conpounds (1) to (7), 14 parts of
gxyet hyl ene styryl phenyl ether, 6 parts of cal cium
dodécyl benzenesul fonate and 70 parts of xylene are well m xed to obtain the

emul si fiablke 15 .cqncentrate pf gach conpound. Fornul ation exanple 3 Twenty
parts of t 8%&“&? éaxﬁﬁﬁﬂﬁég(S), 10 parts of fenitrothion, 3 parts of

cal cium |ignosul - fo&%§§ié§£@gt§fp %éo?%g&g#?u%ébgguhhagqganq_55 parts 20

of synthetic hydrate on di oxi a eri Zed “arfd “m xed

t oget heg tBaQQF@f’é&ﬁ%ﬁééﬁ%‘hjﬁ¥@%edF9iﬂygahiaﬁoﬁiﬁggl9 parts of

calcium lignosulfonate, 30 parts of bentonite and 62

parts of kaolin clay are well pulvérized and mixed
together, well kneaded with water, granulated and then

dried to obtain a granule.'

10 Formulation example 6
0.05 Part of the present compound (1), 0.2
part of tetramethrin, 0.05 part of resmethrin, 7 parts
of xylene and 32.5 parts of deodorized kerosene are
well mixed into a solution. The solution is filled in
15 an aerosol container, and after attaching a valve portion
to the container, 60 parts of a propellant (liquefied
petroleum gas) is charged therein through the valve

under pressure to obtain an aerosol.

Formulation example 7

20 0.3 Gram-of the present compound (1) and 0.3 g
of the d-trans-chrysanthemate of allethrin are dissolved
in 20 ml of methanol. This solution and 99.4 g of a
mosquito coil carrier, which is a 3:5:1 mixture of
Tabu powder, Pyrethrum marc and wood powder, are

25 uniformly mixed with stirring. After evaporating



One part‘of t he present conmpound (1), 2 parts of Carbéryl 87 parts of
kaol ine clay and 10 parts of 13 - 1_tglc are well pulverlzed and m xed
together to obtain a dust. Fornul ation “exXahpl e 5 Five parts of the present

conpqund (13, f?haﬁaﬁ.t f505 W) RE Iadbitl" 4 Clladed | €9Nek O el ang PakS Of

cal cium | i gnosulfonate 0 parts o onite and 62 part l1n cl
are wel |l pulve e wkﬂ?et | | ﬁgﬁ@@e t I
and t hen drlede?ﬁ géﬁgﬁﬁggﬁgfanu ﬂ#ﬁeﬁ%ﬁ’ Tatlon gﬁﬁ%%?é&% 5% OSEQEP
the present cogpmaBduiih, cil .part of tetranmethrin, 0.05 part of
resmethrin, 7 parts. of xylene and 32.7 parts of deodorlzed ker osene are
well mxed into a solution. The solution'is filled in 15 an aerosol
container, and after attaching a valve portion to the container, 60 parts
of a propel | anFofrmudaeioad exampdlec8n gas) is charged therein through the
val ve under pressure to obtain an aerosol. Formul ation exanple 7 20

0.3 G am ofSthe present Onepbundreld mgd . Gach dfttlke present -compounds

d-trans-chrysanthemate of allethrin are dissol ved
(1) to (7) is dlssolved in a proper amount of acetone,

and a porous ceramic plate of 4.0 cm x 4.0 cm x 1.2 cm
(thick) is impregnated with this soluticn-to obtain
‘the heating fumigant of each compound.

10 These compositiohs are used as such or as
aqueous dilute solutions. Also, they may be used in
mixture with other insecticides, acaricides, nematocides,
fungicides, herbicides, plant growth regulators,
fertilizers, soil improvers and the like.

15 ) When the present compounds'are used in the
fofm of emulsifiable coneentraﬁe.er wettable powder as
an insecticidal composition, their application eoncentra-
tion is 10 to 10000 ppm. When they are used in the form
of dust, granule, oil spray or aerosol, they are applied

20 as such w1thout dilution.

Test examples will be shown. Compounds used as

a control are shown by Compound symbol in Table 2.



T e R—mi——

in20 m of nethanol. This solution and 99.4 g of a nobsquito coil carrier,
¥ch i*s a 3:5:1 mxture of Tabu povrdl , Pyrethrum marc and wood powder,
uniformy nmixed with stirring.*AfTer evaporating - -14- 1 nethanol‘
of water is added to the residue, and the m-xture is well kneaded,
and dried to obtain a nosqupapi&op! . Fornul ation exanple 8 .5
hyndred .ng of each of the present conpounds (1) to (7) is dlssolved in

per Em@oUNt_of, acefone, and eram ¢ prate of 4.0 cmx Z]0 cm x

, cnr(thpgg§ UG 1o bgnat ed wi ?ﬂ g | uti'ofh to obt aiamehe heati g
f um gant ot conpopnd. 10 These -¢onposi tions are usedlas
such or als aqueous dilute solutions. Also they may be used 1h mxtuje with
ot her insfecticides, achricides, nenmat oci fuigicides, her bi ci des, {pl ant
growt h regul at ors, ferrilizers, rovers nGompeundk destxibed
Wien the pre{ant conpopinds Gk |l t he form ofineHuSsPf.i ¥ol.e concéntrate
or metta&le powder as Bn |nsect|c mposi ti on3,6R4i,B74ppl i cati on
concentra- tion is 10 fo 10000 pp When €hey afe used in the formof dust,

granul e, joil spray or perosol, thegﬁaéé ggph;ed

cl
: N | Compound described .
(B) 01——-<’_ N in B.P. No. -’
N |1 1,316,665 and
cl1 | u.s.P. No. |

3,674,874.

CHzoc5 ll(ni

Br

. N _ "1 Compound described
(C). Br-—-—{f . in U.S.P. No.
3'674'874. ’
Br :
CH,OCH,CH,Br

2 2772

Br
N™ .
(D) Br-*—{i | Same as above.
N , .
' Br

CHZOCHZCHZCI

I -
(E) <i;:%-OCNHCH3 Propoxur
. _cHy




20 as such without dilution. Test exanples wll be shown. Conmpounds used
as a control are shown by Conpound synbol _in Table 2. -15- Table 2 [¢g
16 1 Test exanple 1 1-1 Acute oral to?i&ﬁtv test to mce The present
conpounds and the control were each diluted with corn oil to prescril
concEnt,r at ilonsFeshdeXampiedi| ute sol uti ons obtained were forcedly
adm ni stered to the stonmach

f oy ek \ .

geirg[liengf 23 ac}ﬁogﬁc?fﬁemﬂzﬁﬁ ﬁ.glxﬁga %_kll_ﬁ%lsg’_egﬁ’l Sl}j\nﬁeﬁief 8]; ';gsutS”Zgl Rours, at -
: . g o we .

after 10 adni i st 9 Do BRPERERRY, SR iR, G dEn el Medl "QHCH

nunber of the d [ 1y ' |

nurber o {1 SerdhS4C LVEIRS BIABISEL G SR G SR Gh4 Ta

Insecticiday agllvaiYut&SholltEBhEPBE AL He¥ Were forcedly administered.

to the stomach of six-week o0ld male mice of ICR strain

weighing 24 to 31 g, to which no food had been given
for about 20 hours, at a rate of 0.1 ml/10 g of body
weight. The mice were observed for 4 hours after

10 administration and then bred on bait and water in a cage.
The number of the dead and alive was examined by seven
day's observation to obtain LD50 value ( 50% lethal
dosage) (5 mice per group).
1-2 Insecticidal activity test to German cockroach

15 . The present compounds and the control were each
diluted with acetone to prescribed concentrations and
topically applied to the ventral thorax of the male

adults of German cockroach (Blattella germanica) which

belong to a strain low susceptible to pyréthroids, at
20 a rate of 1 ul/adult. After application, the adults
were bred on bait and water in a polyethylene cup.
After two days, the number of the dead and alive was
examined to obtain LDg, value (10 adults per group; two
replications).
25 Result:
The results of the acute oral toxicity test
to mice and insecticidal activity test to German

cockroaches on the test compounds are shown in Table 3.



The present conpounds and the control were each diluted with
d to prescribed concentrations gnd topically applied to the ventral
f the male adults of Germah 88cRr oach - (Blattella germani ca) which’

:Jlrf‘t i ?«'@é‘i@%@%ﬁ?“ FoBnt '%&% ! eBak fdeirper?v;qﬁ%}biquf Weier W

; 58 e, a%ﬁ%aéh %iss S B8 t‘?ge&s&et i i ad' Fons) . 25
R X T |
iﬁ:gctim a‘i‘?‘# ?9‘?% f'aggfﬁePﬁgak&%g b‘qgaéc* %'CS#?I{ Qt%églgﬁt@go%ounds are

shown in i%m S: ap nt @tl.qﬂlg I e present
conpounds ect %%%t%?l@ gs t& he toxuﬁ%)/tC)%ﬁe war m bl ooded

ani mal g éﬁ?&é{?& osecieatdg!, %ﬁE‘%bﬁﬁdWl # g-high. In
or der to na aracterlstlcs cl earer, mnng sa ety

coef fici- ¢t wibs SbiAiNed Erom the kest rr%%lﬂltt% S ety toxicity
to mce ([err] value ng/kg) coefficient |nsect|C|daI activity (LD50 val ue

ng/ kg) As a result of the calculation, both the present conpounds (1) and

(2) have a safety coefficient: .
Safety - - toxicity to mice (LDsovalue mg/kg)

coefficient - insecticidal activity (I..D50 value mg/kg)

As a result of the calculation, both the
pfesent‘compoun&s-(1),and (2) have a safety coefficient
of more than about 50. This means that the present

10 compounds are more than 50 times safer to the warm-
blooded animal. On the other hand, the safety coef-
ficients of the controls (C), (D) and (E) were 16, 18

and 5.6, respectively.



of nore than about 50. This means that the present 10 conpounds are nore

than 50 tinmes safer to the warm bl ooded |nal On the other hand, the/
safety coef- ficients of the controls (C& (D) and (E) were 16, 18 and /;
Qéfctlvely Tabl e 3 Test AC& I nsecti ci dal Y
fety.conpound toxicity to activi y on Gbrnan coefficient mce
cockroaches val ue (ng/kg) LD50 val ue (ng/kg) (a) (b)
(a)/(b) (1) >300 : =47 (2) >300
6.2 8 (A @0 (B) |safet
TesE Acute Insect;ci s Y-
>20 compgpé&b toxicityiig activity on Gd¥man coeffzc;éﬁk(t»
170 mice LDs cBkkroaches

5.6 1 Test exanple 2 The|lpseaenNime? un@g N&allte caiy re each
diluted with gacetone and toplcaFI§ §gg edS?o t he ventr{ﬁdﬁ:horax of the

mal e adults off snoky bro COCRroach 5 [ (Periplaneta ftuliginosa) at a ratje
of 10 [err] all [adult. After (applicatipn, the a@)ts were bretaph(lbhit and

wat er l
(1) ~ >300 _' 6.4 >47
]
| @ >300 L 6.2 >48
_ @ - >10 - ;
. i
(B) - j >20 | -
t o (C) i 110 : 7.0 P16
! - | . %
(D) 170 - : 9.4 : 18
(E) 39 7.0 | 5.6

1l Test example 2
The present compounds and the control were each’
— diluted with acetone and topically applied to the ventral
thorax of the male adults of smoky brown cockroach

5 (Periplaneta fuliginosa) at a rate of 10 ug a.i./adult.

After application, the_adults were bred on bait and water
“in e-polyethylene cup._ After two days, the number of

the dead and alive was examined to obtain a mortality

(5 adults per group; two replications).

10 The result is,shdwn in Table 4.



) yet hyl ene cup. After two days, the nunber of the dead and alive was
exg@m pgged\to obtain a nortality (5 adults per group; two replications). 10
The rdsullt is shown in Table 4. =39 .=Table 4 Test conmpound Mortality

9 80 (2) - 100 (B) 40 No treatnent,
01 exanpl e 3 Four polyethy?éhée ps (inside dianeter, 10.cm helght=
8 cM_woated with butter at the I nsi de surface mere set at the four.

corners, respectivel e ettt (73 e3h gl ass chanber (0. 34

0.

nB). Ten nale adulf | attel |l a germanica)
whi ch bel ongs tC)Ei~iié% é@@?@hgéeptlb g:@gi ggqm)o ds, were liberated in
each of two pol yet hH-ere—etps—atrd femete—adutts—per group of the insect
were liberated in 10 each ﬁi)the rena+ning t\yy An el pctric heater was set
at the center of thg bottomof the glpass chanber, and|each of the porous

ceranic plates inpregnatinnghe present - cong@@gnds and|the control according
‘to Fornul a-

(B) - 40

I
No treatment j 10

1 Test example 3
Four polyethylene cups (inside diameter, 10 cm;
height, 8 cm) coated with butter at the inside surface
were set at the four corners, respectively, of the bottom
5 of a (70 cm)3 glass.chamber (0.34 m3f. Ten male adults

per group of German cockroach (Blattella germanica)

which belongs to a strain low susceptible to pyrethroids,
were liberated in each of two polyethylene cups, and 10
female adults per group of the insect were liberated in
10 each of the remaining two. An électric heater was set
at the center of the bottom of the'glass chamber, and
each of the porous ceramic plates imprégnating the
present compounds and the control according to Formula-
tion example 8 (13.7'mg/plate:' 40 mg/m3), was placed
15 thereon. The plate was heated to about 200°C by applying
current for 20 minutes. The number of knocked-down

insects with the lapse of time was examined to obtain



tion exanple 8 (13.7 ny/plate: 40 ng/nB ), was placed 15 thereon. The
was -heated to about [err] by applying current for 20 m nutes. The nu
knocked-down insects with the | apse of =t i2fe =was exanined to obtain
\T{err] al ue (50@6knocked domn tipme ht tes after current A
appl cation ma§ gbaWPé@ Qﬁnlﬁgm? e tE FhEysBLPULRSE o tlake
out of the cha and the test nsects wer e 8n mﬁter and bait.

nak

Ater 5 tvo dRFEEr, RULRSRFcARRLATRE LR M S SR e nabhe, EHPRCGORS Adarn
a nortality. The r?ﬁ}f sﬁzu%éi)\/\%lsn v;reazpel eta Tablg ongﬁt ngﬁtér}d a[n%r ]
i : ,

val ue Mort a

41" 1 ( 0 4
90 (5) %ge gést znsects‘%g;isaqsd o& Qaée} %gd bait. ift&f 5 (B)
>80 5 Wb gaQE) the numbeégof the dead anTgf&vExagglsxﬂmlned _
to obtain a mortality.
The result is shown in Table 5.
Table 5 .
N :
: Test compound KTg, value |Mortality (%)
(minute)
(1) o 281t 100
(2) . 41" : 100
(3) . 4587 100
(4) 58° 90
i
(5) 68" 87.5
(7) , 65" 92.5 !
w | | (B) | >go" | 47.5
' (E) L >go! 0

Test example 4
At the bottom of a (183 cm)3 Peet Grady's
10 chamber (6.1 m3) were placed three polyethylene cups
(inside diameter, 10 cm; height, 8 cm) coated with

butter at the inside surface, and 20 adult German



At the bottomof a (183 cm3 Peet Grady's 10 chanber (6.1 [err]) were
pl aced three pol yet hyl ene cups (i nsi dianeter, 10 cm height, 8 cm
~d with butter at the inside surface, and 20 adult Gernan - 21 -

XE ¢ neacksnrthen 1t melds THE g SRR Ee L (BEAFRALIR) UDI P PolONds
)t 4EPh8hi 4T ce?"w%l Bﬂ@ﬁ?@ & L %ﬁhghg%‘ﬁ"%ﬁgcgggég%?h%gb A
s EPSCC APERED 8168 el M plRed 4R aU NG, © Al e TRCREALS ﬁf; Lot T ot

e vas BeaESr bAE gb%. nq{BFE{}?‘%AQf R FREmopEa Beikhg L1e 13PS0 O
oeer s chehbey)’ 8l W ¥ <l Mo anfj&?ﬁ%‘“%? .E?Sgt@?‘bﬁggﬂg‘re?ge e
ater andebol neAbkseht |dURUINP akdorNIEGhL P61  HBcHPALngNdoA | Vo as

exanmned to obtain a nortality. The result is shown |n
Formulation example 8 (61 mg/plate:- 10 mg/m ), was

placed thereon. The plate was heated to about 200°C by
applying current for 70 minutes. The number of knocked-

io down insects with the lapse of time was examined to
obtain KTSO value (50% knocked-doﬁn time). Eighty
minutes after current application was started, the cups
containing the test insects were taken out of the chamber,
and the test insects Qere bred on water and bait. After

15 three days, the number of the dead and alive was examined
to obtain a mortality.

The result is shown in Table 6.



-22- Table 6 Test conpound KT50 val ue Mrtality (%9 (mnute) (1)

38" . 100 (2) 63' 80 (3)
90 (6) ' 41" 95 (A)= 22 = >80' 8 (B)
>80' { o 0 (O . >80 40 (D) >80'
3 (B} +>80' ?%s% exanple 5 Two groups of five
and five female adults per group of Gbrnan cockroach (Bl attel a gernmani cp
one group bel ongi Lo a,susceoLJ le strain and the other 5 _ bhel ongi ng
strain |ow susceplifisq tuddid" ¢ Weatubl Begaled1iRyva (R9! et hyl ene cup
of 9 cmin dianeter thln y "coat ed g?ﬁovas ?%ne at the |g§|dg urface.
After covering th? cup with a 16- rnéﬁlhvtﬁh gayze, the cup was} pl aced on
the bottom of a gl L (idside 10 _diageter. 10 cm—hg ght, 37 cm.
Thereafter 0.6 m |of eaanof the}C.l@bogL,sprays of &Hs_presen-_conpounds
(2) 63" 80
(3) ' 77 - 90
{6) 41" 95
o (a)  >g0" 8
~ (® | >80 | 0
! (I >80 40
(D) TR 3
| (£} - >80° 0
1l Test example 5
Two groups of five male and five female adults
I . :
— per group of German cockroach (Blattela germanica), one

group belonging to a susceptible strain and the other
5 belonging to a strain low sdsceptible to pyrethroids,
were liberated in a polyethylene cup of 9 cm in diameter
thiniy coated with vaseline at the inside surface.
After covering the cup with a 16-mesh nylon gauze, the
cup was placed on the bottom of a‘glass cylinder (inside
10 diameter, 10 cm; height, 37 cm). Thereafter 0.6 ml of

each of the 0.1% o0il sprays of the present compounds



23 1. and the control, prepared according to Formulation exanple 1, was
directly sprayed onto the adults by neans of a spray gun under 0.6
at nospheric pressure fromthe top=oR3the cylinder. The nunber of
RRocked-down insects 5 wth the | apse of time was counted to obtain KT@Q}
e X 50#hdnthéecdonbrnly,i preparned assorsing ko Forpulatien is shown in™
ab\e 7. Table 7 Test Susceptible Strain | ow suscep- conpound

din  exampleple waspdizestdiydsprpyed anto theradulss by (Reanse)
pute) (1) _ 1.1 0. 70" (3g 1.1

(4) of 'a spraypgun under 0.6 atmoqghqyiq7gres ure from the

>ég?I(E§»top of thzzgé}inder. The n&ﬁggqfé?ykﬁqﬁked-éggﬁ ipgects
[err] aLoi mi dazol e

derivé?i&ég?%pFégeﬁPBEQB§E time was couné%ﬁ to gbtain KTébt@LT

(50% knocked-down time) (two replications).

The result is shown in Table 7.

Table 7
Test Susceptible |Strain low suscep-
compound | strain tible to pyrethroids
.| KT59 value |XT;, value (minute)
(minute)
(1) 1.1 0.70°
L (3) 1.1 1.2°
! _
L (4) 2.1 £0.5'
| (7) 2.3 0.72!
| i
(3) >20" | >20'
(B) >20° | >20! ‘ \,f
(C) >20' 220"
(D) : >20 i 20

(E) | 6.9' 10°




t.he fornula [err] wherein each X i-s a ton1of a first halogen, Yis an 5

?28%2&&“2'@3; ”1‘9 of 4 to 6. S"”er B frﬂllllﬁlllllLlllllﬂlHHlll?%jeS’er?Cit}”_
m

acc ing to wherein n represents 4. 3..

1- (2= Br omobuj oxynet hyl , ol

(4- Chlorobu?‘%xynethyl)h %{}hi?##ﬁ%ﬁ#%é%#EQgﬁlval?vi g%pf%sented by
1-(4- Brom)b ﬁ%ﬂﬁk245trlbromlmdazole 6. 1- ,

(4- Chlorobutoxyne 2,4, 5-tribronoinida- 15 zole. 7. 1-

(6-Bronohexyl oxynethyl) -2,4, 5-trichloroimda- zole. 8.

1- ( 6- Br ombhexyl oxynet hyl ) - 2 4 5-tribronoimda- zole. 20 9. An
i nsecticidal conposition whi C rises as an active ingredient an

i nsecticidally effectlve a of a trihal oi m dazol e derivative
represented by the for
* [err]

CH O(C? ?nY

wherein each X is an atom of a first halogen, Y is an
\\; 5 atom of a halogen the same as or different from said first
halogen, and n represents an integer of 4 to 6.
2. A trihaloimidazole derivative according to

Claim 1, wherein n represents 4.

3. 1-(4¥Bromobutoxymethyl);2,4,S-trichloroimida-,
- 10 zole. |

4. 1- (4-Chlorobutoxymethyl) -2, 4,5-trichloroimida-

zole.

5. - 1-(4-Bromobutoxymethyl) -2, 4,5-tribromoimidazole.

\U 6. 1- (4-Chlorobutoxymethyl) -2, 4, 5-tribromoimida-

15 zole.

7. l-(G-Bromohexyloxymethyl)-2,4,5-trichloroimi4a7

zZole. |

8. 1- (6-Bromohexyloxymethyl)=-2,4,5-tribromoimida~

zole. |
20 9. An insecticidal composition which comprises. as

an active ingredient an insecticidally effective amount

of a trihaloimidazole derivative represented by the



"ferr] wherein each X is an atom of*a$%iest halogen, Y is an atomof a
hal ogen the sane as or different fromsaid f|4$%—5———hafﬁg”'—§ﬁd n
representﬁozmulm;eger of 4 to 6, and an inert carrl An
i nsecticidal conposition according to d ai m 9 ﬁ““&ﬁ osition |,§1

¢ formof a fum gant for cockroaches: s nsecticidal s

cgnposition according to 10 O I m 10, mhereln the trlhaI0|n1dazoIe
ve is a trlhaI0|ﬁ e derivative represented by the fornula,
erein X and defined in claim9. 15 12. An

i ¢i dal conp05| ordlng to Caim10, wherein the
atol m dazol e derlvath - (4- bronobut oxynet hyl) -2, 4,
| or oi m dazol e. 13 An insecticidal conposition according to
C aim 10, wherein the tr QﬁGﬁ %l e derivative is - 26 -
1- (4- chl or obut oxynet hyl ) - 2 ,4, 5-trichloroimdazole. 14. An
I nsecticidal conposition accordlng to daim1lo0, mhereln t he
tri hal oi m dazol e derivative is
1- (4- br omobut oxynet hyl ) -2, 4, 5-tri br onoi m dazol e. 5 15.
Aninsecticwﬁ Xﬂpﬁggplgnlécéﬁréﬁﬁ@ o6 @ fimstOhadlbeefi,nyt e an
trihaloin1gggﬁlgfd§rLthlve IS

ogen the same as or different from said first

_A

5 halogen, and n represents an integer of 4 to 6, and an inert carrier.
10. An insecticidal composition according to L‘j
Claim 9, wherefn the composition is in the form of a

fumigant for cockréaches.
11. An insecticidal composition according ﬁo
10 Claim 10, wherein the trihaloimidazole derivative is a

trihaloimidazole derivative re?resented by the formula,

CH,0(CH,) ,¥

wherein X and ¥, are as defined in claim 9,

15 12. An.insécticidal composition acéording to
Claim 10, wherein the trihaloimidazole derivative is
1-(4-bromobutoxymethyl)~-2,4,5-trichloroimidazole.

'13. . An insecticidal composition according to

Claim 10, wherein the trihaloimidazolg derivative is



1- (ﬁzehlorobutoxynethyl) -2,4, 5-tribrenpgmedazol e. 16. An
I nsecticidal conposition according to Caim 10, wherein the
tri hal oi m dazde(4lechlerobutoxyimethyX) ©2 pdpletyichloroiimiiazole.

-2,4\5~trichl oroi ni dazole. 17. An insecticidal conposition
accofding to Q&i m| O wheneinsectiicidml ccompasitiodencecording tol-
(6-bronohexyl oxynme thyl) -2,4,5-tribronoi m dazole. 18. A net hod f

killing or knd2laim lQywnwheredins thertrihaboimidazoigpderivative is
insecticidally effective anount of a trihal oi m dazol e derivative
represent ed bylt bé-boomobutokymelthyd )42 ,heSetnibzomoimidaaonlet.om of a
first halogen, Y is an 20 atom of a hal ogén the sane as or different from
said first BaldBen, and nHcpnsecticial icompesition accordingt e i nsects.
19. A nmethod for killing insects according to Caim18, wherein the
i nsects are cél@imches. wherein the trihaloimidazele Gerivathiwvegiisnsects
according to Claim19 wherein the trihal oi mdazole derivative is a
tri hal oi m dazde{4rehierebutoxymesdyldct2yd i Srettbbromaimidazpleerr|
16. aAn insecticidal composition according to
Claim 10, wherein the trihaloimidazole derivative is
101~ (6~-bromchexyloxymethyl)-2,4,5-trichloroimidazole.
U 17. An insecticidal composition according to
Claim 10, wherein the trihaloimidazole derivative is 1-
(6-bromohexyloxymethy1)-2,4,$-tribromoimidazole. |
18. : A method for killing or knocking down insects
15which comprises applying an insecticidally effective amount
of a trihaloimidazole derivative represented by the

formula,

CSZO(CHZ)nY

wherein each X is an atom of a first halogen, Y is an
2p a@tom of a halogen the same as or different from said first

halogen, and n represents an integer of 4 to 6, to the insects.

19. A method for killing insects according to

Claim 18, wherein the insects are cockroaches.
——’/

N



'"S'mherein X and Y are as defined mng@ & m 18. 21. A met hod f or

killing insects according to Claim19, wherein the trihal oi m dazol e .
derivatigg,is 1- (4-hrggdhodx26et Rilling 4nsects Fcyritngagsl e. 10 22.

thod for killing insects according to Caim19, wherein the :\/
trighal oi g18amole,dwher@invcthe trihdloimidazelexderiivdtive. is-a -

rj chl oroi m dazol e. 23. A method for killing insects accerding to
m 19¢rihaloeinidaccle dérivadive Tepresentied uf thHe lformula,

romobut oxymet hyl ) -2,4, 5-tribromoin dazol e. : A et hod for
ing insects accordlng to Claim19, whrein the trihal oi m dazol e
erivative is 1- (4- chlorobutfxynethyl) -2,4, 5-tribronoi mdazole. 25.

A method for k||||ng I MNsec according to 20 Claim 19, wherein the

tri hal oi m dazol e deﬁf—gﬁ'v is 1- (6-bronohexyl oxynethyl) -2, 4,
5-trichl oroi m dazol e A method for killing |nsects according to
Claim 19, wherein the t N hal,m dazole derivative is 1-

(6-bron0hexy|oxynethy|)] 2, 4 5 tri bronoi m dazol e. - 28 - 27. A et hod
of preparing a trihaloim gwlvative of the formula given and defi ned
in claim2l1, which nmethod conprlg reacting a trihal oi m dazole of the

formula {I1)

5 wherein X and Y are as defined in Claim 18.

21. A method for killing insects according to
Claim 19, wherein the trihaloimidazole derivative is
l-(4-bromobutoxymethyl)-2,4,5~trichloroimidazole.

10 22, A method for killing insects according to
Claim 19, wherein the trihaloimidazole derivative is
l={4-chlorobutoxymethyl)=-2,4,5-trichloroimidazole.
23. A method for killing insects according to
Claim 19, wherein the trihaloimidazole derivative is

15 1= (4-bromobutoxymethyl) -2, 4,5-tribromoimidazole. i
24. : A method for killing insects according to
Claim 19, whrein the trihaloimidazole derivative is
l-(4-chlorobutoxymethyl)-2,4,5-tribromoimidazole.

25. A method for killing ‘insects according to

20 Claim 19, wherein the trihaloimidazole derivative is
l-(6~-bromohexyloxymethyl)-2,4,5-trichloroimidazole.
26. A method for killing insects according to
Claim 19, wherein the trihaloimidazole derivative is

l-(6-bromohexyloxymethyl)-2,4,5-tribromoimidazole.-

R

L



5 [err].mﬁth a hal onethyl ether of the formula [err] wherein X Y and n are
as.defined in claiml, and Zis a 10 hal ogen atom which nmav be the sane a
or different fromyY. 28. A met to@8according to cIa|n127 which is carrife
ouh1in t he presence of a conpound capabl e of renoving drogen hal i de fr

s
éaction n@RXeureh method °fAPﬁ§PH§é08000&§Nﬂ}lQ§ﬂﬂ &ﬁk??dﬂfkﬂéﬁkwe8
which is carried out at a tenperature of fromQO to [err] .in the presence of
a sol vent. 30.9f nhgefREBulacgiyengang defined 4n Slaim a7 V{"BCIQ method

substantially as herein described and exenplifjed. 20 31.

trihal oi m dazoFEMBFiBRE FERARELATy A, EXiRAdodaidazPle, of She fCWHBHéVer
prepared by a Brocess according to any one of clainms 27 to 30. 32. An
i nsecti ci dal dsition according to any one of clains 9 to-17
substantially as herein describeg and exenplified. 25 33. A et hod

according to any one of cl 8 to 26 for killing or zgggking doan
in;ects su?stantially o reifh descri bed and exenplifiéd:
N

H X

with a halomethyl ether of the formula

~

\_/ ZCHZO(Cﬁz)nY
wherein X,Y and n are as defined in claim l, and 2 is a

10 halogen atom which may be the same as or different from Y.

28. A method according to claim 27, which is carried '
out in the presence of a compound capable of removing
hydrogen halide from the reaction mixture.

15 29, A method according to claim 27 or claim 28 which
is éarried out at a temperature of from 0 to 150°C in

\_/ the presence of a solvent.
30. A method accofding to any one of claims 27 to 29
substantially as herein described and exemplified.

20 31. A trihaloimidazole of the formula given and defined
in claim 1 whenever prepared by a process according to any
one of claims 27 to 30. |
32, An insecticidal composition according to any one of
claims 9 to 17 substantially as herein described and exenplified.

25 33. A method according to any one of claims 18 to 26 for killing or
knocking down insects substantially as herein described and exemplified.
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