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As a compound for cockroach-controiling fumigants, 1-(4-bromobutyloxymethyl)-z-bromo-45-
dichloroimidazole is particularly preferred.

The present compounds can be produced by reacting 2-bromo-4,5-dichloroimidazole with a
halomethy! ether represented by the formuia (ii),
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wherein X represents a halogen atom (e.g. chlorine and bromine), and R has the same meaning as
described above, preferably at about 0°C to about 150°C for about 1 to about 24 hours in a soivent, in the
55 Presence of a dehydrohalogenating agent.
The present compounds can aiso be produced by reacting a halomethylbromodichloroimidazole
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The present conpounds can be produced by reacting
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Production Example 3

!

To a mixture of 1.08 g of 2-bromo-4,5-dichloroimidazole, 0.51 g of tnethylamme and about 30 ml of
toluene was added dropwise 0.79 g of 4-chlorobutoxymethyl chloride at room temperature, and the
s0 resulting mixture was stirred at room temperature for 2 hours. The deposited crystals were 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 obtain 0.60 g of 1-(4- .
chlorobutoxymethyl)-2-bromo-4,5-dichloroimidazole.

55 ng® 1.5302

Some of the present compounds which can be produced by these methods will be shown in Table 1.




Production Example 1 To a solution of 0.86 g of
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m xtures of an organi c foam ng agent (e.g. azodi carbonan de, 4
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conposi tijongg nfain 0.001 to 95% by weight of th
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mixtures of an organic foaming agent (e.g. azodrcarbonamlde, benzenesulfonyl hydrazide) and a heat-
generating agent (e.g. calcium oxide).

As the mat, there may be given, for example, mats produced by lmpregnatmg a porous plate of e.g.
asbestos, pulp, ceramics, with an active ingredient dissolved in an organic solvent such as acetone.

These compositions may contain 0.001 to 95% by weight of the present compound as an active
ingredient.

The solid carrier includes for example fine powders or granules of kaolin clay, attapulgite clay,
bentonite, terra alba, pyrophylllte, talc, diatomaceous earth, calcite, corn stalk powder, walnut shell
powder, urea, ammonium sulfate, or synthetic hydrated silicon dioxide. The liquid carrier includes for
example aliphatic hydrocarbons (e.g. kerosene), aromatic hydrocarbons (e.g. benzene, toluene, xylene,
methyinaphthalense), halogenated hydrocarbons (e.g. dichloroethane, trichloroethylene, carbon
tetrachloride), alcohols (e.g. methanol, ethanol |s0propanol _ethylene glycol, cellosolve), ketones (e.g.

Tek=ethers (e.g. diethyl ether, dioxane, tetra-

50

hydrofuran), esters (e.g. ethyl acetate), mtrlles

dlmethylformamrde dlmethylacetamlde), dlmethy

ether. The surface active agent used fo{_e_. uis

I8, isobutyronitrile), acid amides (e.g.
¥ ¢ table oils (e.g. soybean oil, cotton
petroleum gas) and dimethyl
s ing, etc. includes for example




con’entrate of each conpound. Fornul ati on Exanple 3 Twenty parts of each of
theXpresent conpounds (3) and (12), 10 parts of fenitrothion, 3 parts of
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iom Example
€s hown by t Slg Gramn& r}l f%l'}érgl?eglent compounds (7] and (17) and 0.3 g of the d trans—chrysanthemate of
- allethrin are dissolved in 20 mi of methanol. This solution and 99.4 g of a mosquito coil carrier, which is a
Y _ 45 3:5:1 mixture of Tabu powder, Pyrethrium marc and wood powder, are uniformly mixed with stirring. After
evaporating methanol, 150 mi of water is added to the residue, and the mixture is well kneaded, shaped
and dried to obtain a mosquito coil of each oompound.

Cl
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Formulation Example 8
50 One hundred mg of each of the present compounds (1) to (28} is dissolved in a proper amount of
acetone, and a porous ceramic plate of 4.0 cm x 4.0 cm x 1.2 e¢m {thick) is impregnated with this solution to
obtain the heating fumigant of each compound.
These compositions are used as such or as agueous dilute solutions. Also, they may be used in mixture
with e.g. other insecticides, acaricides, nematocides, fungicldes, herbicides, plant growth regulators,
55 fertilizers, or soil improvers.
When the present compounds are used in the form of emulsifiable concentrates or wettable powders
as insecticidal and/or acaricidal compositions, their application concentration is 10 to 10000 ppm. When
they are used in the form of dusts, granules, oil sprays or aerosols, they are applied as such without

dilution.
60 Test examples will be shown. Compounds used as a control are shown by the Compound symbol in

Table 2.
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femal e adul housefles (Musca dorrestlca) gr e Ilberat ed in the up
was t hen : o pamws our g vt shiel e Te o¢ad
al i ve wag exam ned fo obt ain a m)rtal Ity (vmmbﬁah déibedins) . 65
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35
' oca<CH3
CH,
40 |
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CE40 |
CHZCOOCZHS
50
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Test Example 1

On the bottom of a polyethylene cup of 5.5 cm in diameter was placed a piece of filter paper of the

same size as the bottom. 0.7 milliliter of the 200-fold aqueous dilute solution {(corresponding to 500 ppm of

so active ingredient) of emulsifiable concentrates, prepared from the present compounds according to
Formulatlon example 2, was dropped down to the filter paper, and 30 mg of sucrose was uniformly placed
safiies (Masca domestica) were liberated in the
B mber of the dead and alive was examined to

cup whlch was then covered with a lid. After 24 hours,
obtain a mortality (two replications).
65 The results are shown in Table 3.
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25 |Test Exanple 3 On th bottoma a pol et h&sge cup of {5.5 cmin dianeter
was place1 a piece of f]llter pap ) of the sa ize as the bottom 0.7
MIEliliter of an aqueou

dilute éﬁl uti on{ of Ph9 cribed céncentrations,
prépared fromthe enul s} fiabl e cbHcentrajes 011 he presept conpounds and
the¢ control formulated pccordi ng(go 30 Eorrrullabi on exanple 2, was dropped
doywn to the filter papef, and 30 of spcrosé was place¢l on the filter 3
paper as PBait. Thereaftpr, 10 metgy adul tb of @ggman cockioaches (Blattella
geymani ca) was liberatefd in the cup which was then cover¢d with a |id.
Afger, 72 hours, the nunper of thgrydead ahd al ijgg was exafi ned to obtain
LCs%/vaI ue (50% Il ethal foncentration) (t ho replications)
; % (8) 100
(9) 100
30 _ (13) 100
(15) 100
5 (17) . 100
(19) 100
(20) 100
40 E
(21) 100
(24) 100
'\\/.
- © (25) 100
i .
! No treatment 0
50 _

Test Example 2
55 Price seedlings (about 12 cm in length)} were dipped for 1 minute in the 200 fold aqueous dilute solution
{corresponding to 500 ppm of active ingredient) of emulsifiable concentrates, prepared from the present
compounds and the control according to Formulation example 2. After air-drying, the seedlings were
placed in a test tube, and 10 adult green rice leafhoppers, Nephotettix cincticeps, (resistant strain) were
liberated therein. After one day, the number of the dead and alive was examined to obtain a mortality (two
60 replications). ' :
The results are shown in Table 4. -




The results are shown in Table 5. 35 40 50 55 60 65 10

EP 0186298

Table 5 5 Test' confpound - LC50
(1) S 2.7 (2) 3.3 (3)
7 4\15 é; 0 186 2?&)81 - 2 7
6.1 (7) 8. 77dB1e 4
8.7 (11) 21.(12 , 23 25
(13) Test &dmpddnd Mortality (%) f7 (16)
17 530 _ (17) 21 (18)
23 (19) . [ 3b (20)
21 (21) (1§ (22) 100 22 40
(24) 11e{ 25) 8.7 (28)
9. @ 45 (A }5£3o 50 100 | (O
[err] 150 Test Exgnple 4  (g) 100
15 (a) 60
(B) 20
" (D) 50
No treatment S
U
25
Test Example 3

On the bottom of a palyethylene cup of 5.5 cm in diameter was placed a piece of filter paper of the
same size as the bottom. 0.7 Milliliter of an aqueous dilute solution of prescribed concentrations, prepared
from the emuisifiable concentrates of the present compounds and the control formulated according to

30 Formulation example 2, was dropped down to the filter paper, and 30 mg of sucrose was placed on the filter
‘paper as bait. Thereafter, 10 male aduits of German cockroaches (B/attella germanica) was liberated in the

cup which was then covered with a lid. After 72 hours, the number of the dead and alive was examined to

- obtain LCy, value {50% lethal concentration) {two replications).
The results are shown in Table 5.
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55 The present conpounds and the control were each diluted with acetgne
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( >1 Test Exanple b 35 Four pqgl yet hyl ene cups
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tockroaches (Blattel]a gernaﬁ ) were liberat’ed in eagh of two pol yet hyl ene
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i mpregnated with the| presenfl %bnpounds and 2B8e control}, according to
Foryrul gtion exanple B (13. 71 ng/ﬁgrr]) way pl aced thereon. The
mat was heated to abEut 200%;?{ applylwg cugaent for 20 mnutes. Eighty

o]

m nutes after curreng appli n was $tart the cugs containing the test
insects were taken out of t{Eskxhanber, fand @fte test irnsects were fed on

water and bait. Aftey two d?¥§. t he nufber Qi t he dead and alive was
exani i to obtain a| mortal 1t} |
(18) 23 .
(19) 8.7
3 (20) 21
(21) 19
_ (22) 22
d © (24) 11
{25) . 8.7
(28) 9.0
- _
o
(A) 30
50 () =150
Test Example 4
55 The present compounds and the control were each diluted with acetone to prescribed concentratlons

and topically applied to the ventral thorax of the male adults of German cockroaches (B/attella germanica)
at a rate of 1 pl/adult. After application, the adults were fed on bait and water in a polyethylene cup. After
two days, the number of the dead and alive was exammed to obtam LDg, value (50% lethal dosage)
{10 aduits per group; two rephcatlons)

60  The results are shown in Table 6.

n




45 The results -are shown in, Table 7. 50 55 65 12 EP 0186298 Bl Tabl e ?

7 Test conpound Mrtality " (9% (1) - 100 (2)
100 10 . ‘ ( 100 (4)
1007(8) 100 15 EP 0186288 B1 &
100 (8) - - 100 (9) Table 6100 20
(10) 100 (11) 100 (12)
(13) 100 (15) ' 100 (16)
(17) § 100 %ég 00 (2
(22) 10( 1& compound Ldge g“%}zé)’
(26) 104—27r +o0—=5—
(28) 97.5 (A (1) 2718 (O
Test Exanple 6 55 At the bqgtatyom of af (183 cg) 3 Peet ¢ ady' s chanbe
(6.1 nferr]) were placed three poal yet hylene cupa é%nside di aneter, 10 cm
hei ght, 8 cm. coated With but t@ at the}inside%sd?face, Jand 20 adult
Ger man (4) 0.17
* (S) 0.25
(7) 0.21
(9) 0.16
2 (12) 0.37
(13) 0.22
~ (19) 0.27
® (21) ~ 0.18
(25) 0.32
30 (A) >1
Test Example 5
35 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 of a (70 cm)? glass chamber (0.34 m?). Ten male

aduits per group of German cockroaches (Blattella germanica) were liberated in each 'of two polyethylene

cups, and 10 female adults per group of the insects were liberated in each of the remaining two. An electric

heater was set at the center of the bottomn of the glass chamber, and each of the porous ceramic plates
4 impregnated with the present compounds and the control, according to Farmulation example 8 (13.7 mg/
mat; 40 mg/m3), was placed thereon. The mat was heated to about 200°C by applying current for 20
minutes. Eighty minutes after current application was started, the cups containing the test insects were taken
out of the chamber, and the test insects were fed on water and bait. After two days, the number of the dead
and alive was examined to obtain a mortality. '

The resuits are shown in Table 7.
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Example 6

At the bottom of a (183 cm)® Peet Grady’s chamber (6.1 m?) were placed three polyethylene cups

(inside diameter, 10 cm; height, 8 cm).coated with butter at the inside surface, and 20 aduit German
cockroaches (10 males and 10 females) (Blattelfa germanica) were liberated in each cup. An electric heater

13

was set at the center of the bottom of the chamber, and each-of the porous ceramic plates impregnated
with the present compounds and the control, according to Formulation example 8 (61 mg/mat; 10 mg/m?3),
was placed thereon. The plate was heated to about 200°C by applying current for 70 minutes. The number
of knocked-down insects with the lapse of time was examined to obtain KT, value (50% knocked-down
time). Eighty minutes after current application was started, the cups containing the test insects were taken
out of the chamber, and the test insects were fed on water and bait. After three days, the number of the
dead and alive was examined to obtain a mortality.
The results are shown in Table 8.
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45 (9) - (13) - (14)

- 50 (24) w{é No
tFeat ment : ER 84 B1 £p 0186298 B1 dai
Bromodi chl or omi dazol e derivative re ayehtged by the formula, [err] /whe
R'represents a [err] alk [err] alkyl substituted by one or noref hal

atons, [err] al kenyl, al kenyl substi tutled by one of nore hal ogen at ons,
C3 al kyayl or C3 al kynyl g 8& ‘iltﬁ“fgﬁ uted Mpzbabity . frore hal ogen
2. A bromodi chl oroi m daz ‘\"F agnidfategdor di f¥) to CJaim 1, where\n RiS/a
C, or C3 alkyl, C3 alke C3 jal kynyl droup. 3. A DI‘OITDdI chl or oi
derivative according to alml, wher el n IS a [err]{al kyl group
substityt ed by one or nofe(bhd) ogdn atS®ts. |4. 87.5 _
1- Met hoxynet hyl - 2- br ono-#, 5- di chlfor oi m dazol e. 20 5.
1- n- Propyl oxynet hyl - 2- brjomb2}) 5- di ch1%&%i rfi daz8%e. 6.
1-1 sopropyl oxynet hyl - r ono- 4, 5-jdi chl or oijm dazol e. 7
1- (4- Brgyobut yl oxymet hyl)) - Z2-br ong-4,5-01 e. 8. A nethod for
produci ng a bronodi chl orpi n{ARpzolle >d630'vat|ve agcordi hg to any of the
precedi ng cl ai ns, which conpriseq reacting 2-brono-4, $-di chl oroi m dazol e
with a hal onet hyl ether fepf@kentled 8025 | the Oor mul f, [err] wherein X
represents a hal ogen ato and R}has the dane neani nglas descri bed above,
in the presence of a deh geTTat Ty st 9. A nethod for
produci ng a bronodi chl oroi m dazol e derireRdnpley according to any of clains |
to 7, which d'herpama&eslul:saﬁccam $ldh|alhmﬂ‘t hyahas aithabdrings) eiers rd&iaqlamsitic on the
0! oo oy 1 i mobor i b diansen gt
WI\.D an sa‘l ane rat wgrgeﬂﬁeft%gmgun wﬂﬁ' ac r?ilng tg formulatson examplz 2' was diluted wath
water so that the concentration of active ingredient was 500 ppm, and 10 ml of the aqueous dilute solution
was sprayed onto the plant on a turn table by a spray gun, At the same time, the soil in the pot was

drenched with 2 ml of the same solution. After 8 days, the degree of damage of the plant by the mites was
30 examined.
The degree of damage is expressed in the following three grades:
—: Any damage is not observed.
+: Slight damage is observed.
++: The same damage as in the untreated plot is observed.

35 The results are shown in Table 9.
Table 9
@ Test compound Degree of damage
{2) -n 4+
(7) - o +
45
( (9) _ -
N (13) -
0 (14) -
(24) - 4+
55 No treatment ++




RO-|345 wherein R has the sanme neaning as described above, in the presence
of a dehydrohal ogenating agent. i dal and/or acari ci dal
conp6§| tion which conprises as a?ﬁc@%ﬁ%r ient, an insecticidally
and/or” acarciatmgdal | y effective amount of a bronodi chl oroi m dazol e derivatfve
according to any of clainms 1 to 7. 11. An insecticidal conposition
according to EI%’?H‘T’CP“'%’I‘E?’&?%"‘E’Hé""&é??ﬁig'l“tq h‘tfaﬂ'@‘é" the formof a 50
fum gant; for cockroaches. 12. A nethod P‘j Ilng i nsects and/or acalids

whi ch conprises applying to the i anf}/ or acarids an insecticidally
and/ or acaricidally effective armunt o) ronodi chl or oi m dazol e derivative
according to any of clains 1 to 7. 13. tabd for killing insects
accordipgg to claim 12, wherein the |nse ts are cockroaches. 55
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C3- Al kyl -, subtitdted bygrie-or ovder halogerGBen¥. ki ny| r est bedeut et .

3. Brondi chl or4 mﬁ'zmm%H'Wa@°ﬂé@hmm5?J¢ﬂ}elh 1, wobei R einen durch ein oder

mehr er e?Hal o P P'@ ‘f‘ | rest bedeutet. 4.
1- Met hoxy et %E}zgrﬁg mﬁv?a yl -dlc roumﬂ {azole.
1- n- Pr opyl oxygrtmetheddo Wnﬁﬁiaﬂbhﬂ%nﬂh’i&@ lderivative accofding to any of the preceding

1-1 \s.g'pr opy blelmﬂmmv)domandgs m;t;ﬁg 2-bebnel, Sedichivraimidadole with a halomethyl ether represented by
1- (4- Br &nbtheyerswipret hyl - 2- brom 4, 5-di chl ori ni dazol . 8. Verfahren zur

Her st el l ung ei nes Brondi chl or| m dazol - ¥eHiPBt es nach ei nem der

vor angehendite ﬁ&%ﬁgﬁf 7, QTR BELHD Gl Wb o AdcAocd oV h 86 Blbin b !
mt einem KRN orne

XCHr - OR3d n  dex. Atneathodl f rogemghmm&mumnduad détivdiive ac@rdiiigoto anyl ofdidyas € kere
Bedeut ung Which conpprigesreacting & h@mibmwshiewm@ﬁgdn repregentesiby thecfpronulanf aSt . 9.

Verfahren zur Herstellung eines brond |c azol - Deri vates nach ei nem
der Anspruche 1 bis 7, 20 das Umse SI
Hal ogensget hyl br ondi chI ori m dazol s Br ,

CﬂzY
wherein Y represents a halogen atom, with an alcohol represented. by the formula,

ROH

'\/ 45 wherein R has the same meaning as described above, in the presence of a dehydrohalogenating agent.
10. An insecticidal and/or acaricidal composition which comprises as an active ingredient, an
insecticidally and/or acaricidally effective amount of a bromodichloroimidazole derivative according to any
of claims 1 to 7.

71. An insecticidal composition according to claim 10, wherein the composition takes the form of a
s0 fumigant for cockroaches.
12. A method for killing insects and/or acarids which comprises applying to the insects and/or acarids
an insecticidally and/or acaricidally effective amount of a bromodichioroimidazole derivative according to
any of claims 1 to 7. .
13. A method for killing insects according to claim 12, wherem the insects are cockroaches.

Patentanspriiche
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c NC %spmche, welches Umsetzung von 2-Brom-4,5-dichloroimidazol mit einkmCitdldgehralamgithengiec! | € R

repr 6seformelin gr oupenent alkyle en CGt-C4, alkyl en C2-Cr substitu6 par un
ou plsieurs so atomes d' hal ogene, @Hsﬂ?ﬁll e en C3, al cenyl e en C3

Zﬁbal tS delf irem"”; g amn}@edgugi’:%m?% gﬁgrad%e@égﬁg%gre %dﬁténr}aémt g%gvgggﬁilesc ynyle
br onodi chl mwenfmeiluaa etstéllhdéinds Bronflichide infidiol-Détivates £l3R Sindrk BetAnsgradhe b bid,

-gr oup¥niae Umsdtaphgeinss Halbgenme@y|bramdicbivsimidazts de8Famelal cynyl e en C3. 3. D6ri v6
de bronodi chl oroi m dazol e selon |a reﬁendl @j on 1, dans |lequel R est un
groupenent al kyle s5 en C2-C4 subst ar un ou plusieurs atones

d'\hal ogene. 16 ~ ~~~I il. 11111118B% 111411 EP 0186298 1B 4.

1- Met#oxynet hyl - 2- br ono- 4, 5- di chf or oMgl ole. 5.

1- n- Propyl oxynet hyl - 2- br ono- 4, 5- di chl pr oi m%azol e. 6.

| -1 sopr opyl oxynbt hyl - 2- br onp- 4, 5-di chl or oi m dazol e. 7.

1- (4- Bromobut yl oxynbt hyl ) - 2- br onp- 4, 5CHi,¥hl or oi m dazole. 5 S. Procede

de pr@ducgo!rqneme Pﬂugen%;omvgedglﬁetpriﬁlct)rerlgg;\ S«n(lo Igerrpordmaé{'Ol e selon ["une quel conque

-ROH

35 inder R die vorstehend angegebene Bedeutung hat, in Gegenwart eines Dehydrohalogenierungsmittels
umfaBt.
10. Insektizides und/oder akarizides Mittel, welches einen Triger und als Wirkstoff eine insektizid und/’

oder akarizid wirksame Menge eines Bromdichlorimidazol-Derivates nach einem der Anspriche 1 bis 7

umfaBt.

@0 11. Insektizides Mittel nach Anspruch 10, wobei das Mittel die form eines Berducherungsmittels fiir
Kakerlaken hat.

12. Verfahren zur Abtdtung von Inksekten und/oder Milben, welches die Ansendung einer insektizid
und/oder akarizid wirksamen Menge eines Bromdichlorimidazoi-Derivates nach einem der Anspriiche 1 bis
7 an den Insekten und/oder Milben umfaBt.

13. Verfahren zum Abtdten von Inksekten nach Anspruch 12, wobei die insekten Kakerlak_en sind.

. \-/ &
: Revendications _
1. Dérivé de bromodichloroimidazole représenté par la formule
50 N Cl
Br-—</ I
, |

CH,OR

dans laquelle R représente un groupement alkyle en C,—C,, alkyl en C;—C; substitué par un ou plusieurs
60 atomes d'halogéne, alcényle en C,, alcényle en C; substitué par un ou plusieurs atomes d’halogéne,
alcynyle en C, ou alcynyle en C, substitué par un ou plusieurs atomed d'halogéne.
2. Dérivé de bromodichloroimidazole selon la revendication 1, dans lequel R est un groupement alkyle
en C, ou C,, alcényle en C; ou alcynyle en C,.
3. Dérivé de bromodichloroimidazole selon la revendiction 1, dans lequel R est un groupement alkyle
65 en C,—C, substitué par un ou plusieurs atomes d’halogéne.
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. CHZY
dans laquelle Y représente un atome d’'halogéne, avec un alcool représenté par la formule

25

ROH

dans laquelle R a la méme signification que donnée précédemment, en présence d'un agent de
%0 déshydrohalogénation.

10. Composition insecticide et/ou acaricide qui contient un support et, comme ingrédient actif, une
quantité efficace sur le plan insecticide et/ou acaricide d'un dérivé de bromodichloroimidazole selon l'une
quelconque des revendications 13 7.

11. Composition insecticide selon la revendication 10, qui prend la forme d’‘un agent fumigéne contre

35  Jes blattes.

12. Procédé de destruction des insectes et/ou des acariens, qui consiste a appliquer aux insectes et/ou
acariens une quantité efficace sur le plan insecticide et/ou acaricide d'un dérivé de bromnodichioro-
imidazole selon I'une quelconque des revendications 1 & 7.

13. Procédé de destruction d'insectes selon la revendication 12, ol les insectes sont des blattes.
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