1 METHOD OF CONTROLLI NG COCKROACHES USI NG A COVPCSI TI ON The present i
i nvention relates to a method for controlling cockroaches whi c@@pr\ﬁs@s‘&d '
applying to cockroaches or to their habitat a m croencapsul at ed g

cockroach-control ling conposition wherein an insecticide having a f3
3- phenoxybenzyl group and phenyl xyl yl et hane are encapsul ated in gy
m cr dcapsul es 5. havi ng pol yuret hane wal Ls whi ch have an average particle

di aneter of not nore than 80 um (mcrons), a wall .thickness of not nore
than 0.3 umand a value of the ration of the average particle dianeter to
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mai nly carried out by a residual spray nethod. At present, formnulations

such as emul sifiable concentrates, soluybilized.erulsiQn cgn es d
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As ni croencapswadfledhdizckness of not more than 0.3 um and a value of 2
N~ the ration of the average particle diameter to the wall
thickness of 100-357.
10. Controlling cockroachés has been mainly carried

out by a residual spray method. .

At present, formulations such as emulsifiable
concentrates, solubilized emulsion concentrates and oil
solutions which contain, for example, an organophospho-

15. rus insecticide or a pyrethroidal insecticide as an
active ingredient are used for the residual spray.

Residual efficacy and safety are especially
desired factors for formulations used as residuél
sprays. If the residual efficacy is to be .enhanced -

20.  4ith the conventional formulations such as emulsifiable Q'
concentrates, solubilized emulsions concentrates and
oil solutions, a high application dosage is required,
which may bring about problems of safety. Thus, formu-
lations which are safer and have greater efficacy are

25. increasingly demanded.

Under the circumstances, research and development
into the so-called microenéapsulation technique in
which an active ingredient is enclosed within a wall

material have become intensive. As microencapsulated
30.



5 I nsecticides, those which contain organophosphorus insecticide as an
active |ngred|ent are disclosed in Japanese Patent Kokai No. 62-161706 and
thas se whi ch contain pyrethroidal insecticide as an active ingre- 5.
-di ent are di sclosed in Japanese,Patent Kokoku No. 55- 38325. In sone cases,
_ n1cr0 ¥ncapsul ati on of insecticides mght pe effective for inproving

‘resi dual efficacy. However, residual efficacy of m croencapsul ated 10.
|nsect|0|des varies dependlng upon the particle dianmeter of the
m crocapsul e amsebeiwaldlest hi ekoses. w@bhmﬂbminclﬁ-ghwpheepami:wl I

t hi ck houl der, t t f
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pol yuret hane wall 1s p or e : merizatton usi

pol yf unéti onaldieftcafmt disgdosed in JHﬂ?ﬂQﬁQH?%. at Egk9hﬁrﬂﬂﬂ|5ﬁrnethod
essentially reaaszgxs a step of honogeneously m Xi ng an active- |ngred|ent'
to be enclosed in capsules wth the ¥€cfunc&agnal ocyanat.e. t he

case when the acti iﬁﬂﬁ%xﬁ%ﬁﬁsfsm apgulatifgpoP aﬂqﬁﬁﬁﬁﬁq &k, an
organi ¢ sol vemighdy bee eeﬁﬁkmt:a& Fo os0) m@ﬁ@dr@sﬁsdﬂhia]\/\/reeﬁfid&cynsect i ci de
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viscosity, -since this insédcticl enera hi'gh 1" V1 sCOs
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55- 38325 ”Eﬂtuwﬂhedaﬁ of the microcapsule and the wall thickness.
N\ Optimum particle diameter and wall thickness should be
' 'chosen in order to maintain residual efficacy for a
prolonged period of time. The optimum range naturally
15, varies depending on the varieties of insect pest to be
° controlled and on the insecticides.
In general, microencapsulation of insecticides;
‘having - a polyurethane wall is performed by interfacial
'polymerization using a polyfunctional 1socyanate.
zb."' ‘The interfacial polymerization method essentially-
requires a step of homogeneously mixing an active
_1ngred1ent to be enclosed in capsules with the poly-
functional isocyanate. _
'In the case when the active ingredient is a pyre~'
25, throidal 1nsectiC1de, an organic solvent may ‘be addedt
~ as a so-called cosolvent ‘when the insecticide is mixed
with a polyfunctional isocyanate which is sometimes
~high in'viscosity, since this insecticide is generally
'high in'viscosity and sometimes is in crystalline form.
30. dapanese'Peteﬂt Kokoku No. 55-38325 mentions "For
s exemple, as usual organic solvents, there may be -
'selected from hydrocarbons such as xylene, toluene,
hexane and heptane, chlorinated hydrocarbons such as



exanple, as usual organic solvents, there.nay be sel ected from
hydr ocar bons such as xyl ene, toluene; heéxane and heptane, chlorinated

hydrocarbons such as 3 1 carbon tetrachloride and chl orof orm ketones

such as 2 et hyl i sobutyl ketone, nethyl,6 ethyl ketone and 3 e
cycl ohexanone and esters such as di et hyl thal ate and 4 n- but yl \_ﬁj’
acet ate. 5 However, these known techniques are not 6
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opti mum or gani ¢ 12 solvents: V\/nen an i nsecticide having a 3-p enoxy%enzyl
13 group 4s eﬂtﬂ\bﬁlﬁ%ai‘@&té§ea core material . within a 14 - pol yuret hane wal |
and then tdis is usndwaeQO,ntreHe@e 1ﬁnmkraaotﬁsiq3.ﬁes areSnot

| t h b te 17 t des_
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within a 719 insegctﬁ.elildase awel | usedngasheryl adtdve hdmgredient0 for
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control ling cockroac resent; i-nvention provides a nethod
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Conpounds Bt 14 MbEFORARAILES BAda s SELASEAOR! A ot inel RRALS .
pol yur et e solvents when an insecticide hav1.ng a -phenoxybenzyl o \J
13 group is encapsulated as a core material within a
14 polyurethane wall and. then this J.S used for controlling
15 _'cockroaches.._ . . _ _
16 As a result, _ it has been found that some
17 1nsectic1des havx.ng a 3-phenoxybenzyl group when
18 microencapsulated as a core material w1th:|.n a
19 polyurethane wall us1ng phenylxylylethane as a
20 cosolvent have res:Ldual efficacy for a prolonged period
21 of time for controlling cockroao::hes._E _ |
22 The present 1nvention provides a method for
23 controlling cockroaches which comprises applying to
24 cockroaches or to their hab:.tat a microencapsulated .
7 25 compos:.tion wherein 1-phenyl-1-xylylethane and at least o
26 one of the insecticidal compounds defined below are
27 encapsulated J.n microcapsules hav:.ng a. polyurethane
28 wall, the microcapsules hav:.ng an average particle
29 diameter of not more than 80 um, a. wall thickness of
30 not more than 0.3 um and a value of the ratio of the
31 average particle diameter to - the wall thickness of
32 100-357, the said 1nsecticidal compound being selected
33 from compounds _represel'd:_ec.l by the formula:



%8 wall, the m crocapsul es having an average particle 29 di‘anet er of

not nore than 80 um a wall thickness‘of :30 not nore than 0.3 umand a

yal fle.of the ratio of the 31 average particle dianmeter to the wall

t hi ¢kness of 32 100- 357, the said insecticidal conpound being sel ected 33
fronf%bnpounds represented by the fornul a4 4 [err] 5 [err]
wheréin [err] represents a hydrogen atomor a fluorine atom X represents a
hydrogen atomor a cyano group, and Y represents a.group represented by the

formula: 10. C [err] 15, .[.err] [err] wherein
[err] represents a hydrfgen atonror a net hyl 20. group; when [err] is
a- hydrogen atom [err] Fepresents a group of -the fornmula [err] 25.

[err] in which [errY +ePiesents a nethyl group, a chlorine atom a brom ne
atomor a fluorine atom \gQ met hyl group, a trifluoronethyl
group, a-chlorine atom 30 atomor a flggﬂrne atomand [err]
and [err] are the sane o J each repre a chlorine
atom @ bromne atomor a f

wherein R! represents a hydrogen atom or a fluorir;e
atom, X represents a hydrogen atom or a cyano group,
and Y represents a group represented by the formula:

10.
N2 r2 ﬁ
"C - CH=C-0 - '
15. RS /C '
CH3 - -CHj
wherein Rz-represents a hydrogen atom or a methyl
20. = group; when R? is ‘a ‘hydrogen atom, R3 represents a
group of the formula - _
. o4 6 .
R : : R
j::C=CH- or . //,C—-CH* ’
~ R | R | |
25, . . .. g8RY

in which R4 represents a methyl group, a chlorine atom,
a bromine atom or a fluorine atom, R5 represents a
methyl group, a trifluoromethyl group, a.chlorine atom,
30. a bromine atom or a fluorlne atom and RG, R7, R and R?
are the same or dlfferent and each represents a
chlorlne atom, .a bromine atom or a fluorine atom, and



when [err] is g nmethyl group, [er] represents a nethyl group, a group
represented by the formula: [err] [err] [err] .10 wherein [err] represents a
chlqrine atom a brfomne atom a fluorine atom a trifl,uoronethoxy group, a
di fI'uoro- nethoxy group or a 3,4- nethylenqgloxy group, or a group 15. {
represented by the formula: [err] 20. wherein Z represents an oxygen atég%’
or -CH2- group, Rrepresents a Cl- G5 al koxyl

25. group , hl 2 i 0 o] f og3or o] err]
represents a hygr ggeér)lz a?%maéor ma 1.‘[3}1&{ eﬁlﬁ"ﬁ rﬁ r?gfﬂé@éhFerr g}’f%'l
group) or a trgrvubvoﬂeﬁﬁ?#ngFGEEeéﬁ@qﬁg' Qﬁ)%ﬁ%ﬁﬁéaa [err] al kyl group
or a trifluoronethyl group. 30 Cockr oaches agai nst which the
present conpositions may be used_ include, for exanple, Anmerican cockr oach _
(Periplaneta anericana), brown €Bekro (Periplaneta brunnea), snokybrown
cockroach (Periplaneta fuliginos 6 Nauphaeta ci nerea and Gernan
cockroach (Blattell g gernanica). E nnynyIethane has, ¥§ bel i eve, not
been used as a cos ent for prepartng honogeneous solu( n of active

u ponal |socyanate 5 when a pol yur et hane

ingredient (1) and pol}

wall i's prepared by an i _ I |c§°| y{ierréatlon met hod.
1Q.
wherein R0 represents a chlorine atom, a bromine atcm, | C)

a fluorine atom, a trifluoromethoxy group, a difluoro-
methoxy group or a 3 4—methvleneazoxy group, Or a group

15. represented by the formula:
CRil ri2
| C - CH2 -2 - | (3)
20. | o
: - r13
wherein 2 represents an oxygen atom or: -CH2 group, ril '
represents a - _ cl'cs alkoxyl L;
25. group , a chlorzne atom, a bromine atom or a fluorine

atonm, r1l2 represents a hydrogen atom or a Cy-Cg alkyl .
group (e.g. a C1-C, alkyl group) or a trzfluoromethyl
group and R13 represents a- Cl"cs alkyl group or a
tr1f1uoromethyl group. c | -

30. ‘Cockroaches against whlch the ‘present compos;tlons
may be used 1nclude, for example, American cockroach

(W). ‘brown cockroach (Periplaneta
'_mm_ea) , smokybrown cockroach (Periplaneta fuliginosa)



As cosol vents,~there may be used various organic solvents as disclosed in
Japanese Pat ent- Kokoku No.* 55- 38325, ' butt those whi ch have a high flash
point and suffer less fsroman irritating snell are preferred froma

vi ewpoi nt of safety and user acceptance. Tgble-1- shows the flash point and
degree of snell of various aqrganic solvent$S disclosed in Japanese Patent
Kokokt No. 55-38325 and phenylxylylethane used 15. in the present

i nventi on. Clearly, p I h SO
weak in snell that it |h§§ Wéé( h?orb@rfn@ﬁ &8 r%rc%%g vent .
Fur t hernore, : beR) i s conpared W th dlethyl pht hal ate, the

former is preferred g ,Ffaqﬁﬂylehaﬁét b, Ou6OBk18BYes Y pd4BLEskar ash

poi nt Nane of organlc SO ree o l'ene
25 ) asst porfipsoivent fgrygreparing homogeneous solmtz.on of
do Hexane actlve 1ngredient3ui1) and polyfunéQiUﬁaﬂanQsocyanate
-4 _ Pon teﬁrachloii ?

Chl or ofSar m when a polyurethane wa s prepﬁf?@MPY an k@Fﬁ§F?§& yI

ket one ptilymerization metited Met hyl et hyl ket one

do Di et hyl phthal at g t ate
22 M ddi®® FRERSLYS Efét there may be'pd vdrio¥ &&ggﬁg‘ig
Sur pri singly, tSinsn#SMﬁﬁkaﬂn Qﬁﬂ(2#¢EEP4$%%GoPatﬁEtaK?k98u|Ngﬁeéﬁent
(1) prepared usjggpphenyexVtyb8e which have a high flash point and

10. suffer less from an 1rr1tating smell are preferred from

\_ a vzewpolnt of safety and user acceptance. '

. Table 1 shows the flash point and degree of smell
of various'organic-solvents disclosed in Japanese
Patent Kokoku No. 55-38325 and phenylxylylethane used
in. the present invention. Clearly, phenylxylylethane

15,
’ is so high in flash point and so weak in smell that it
~ is especially suitable for use as a cosolvent.
. Furthermore, when phenylxlelethane is compared with
- diethyl phthalate, the former is preferred to the
20. latter on cost and safety. “
' TABLE 1
. _ Flash point
_ Name of organic solvent . (8¢) ' Degree of smell
~ _Xylene . _ N 25 . . Strong
25, Toluene _ f 4 ':  do
Hexane ' ~-26 do
~ Heptane o -4  do
Carbon tetrachloride - do
Chloroform | _ . - '  do
30. Methylfsobutyl ketone - - =23 ) ~ do
Methyl ethyl ketone -~ - do

Diethyl phthalate : 152 Weak



thane as a cosolvent has residual efficacy for controlling
cockroaches which is superior to that:of ‘the m croencapsul ated
conosition of the active ingredient (1) prepared using other organic
sol'vents 10. such as net hyl isobutyl Ketone and cycl ohexanone or without
usi ng any organi c solvent. \Wen the m croencapsul ated conposition of théa{
active ingredient (1) having polyurethane wall is used for controlling
cockr oaches, neﬁmdqdla@hha¢aby agai nst 15. 22cockroaches i¥iddle to be

retai ned for g?ﬁ?ngﬁﬂﬁh #d of tine onlyspy mcroencapsybgki ng the
enyl

active |ngred|ent xnyIethane |n a m-crocapsul e having a
pol yurethane wall which has average particle dianmeter of not nore

~ “than 80 um a wall sh@pfrlim%@_uy, m@mmrmcé@s@nt@@ Goﬁpaﬂ‘n.&ﬁldnao‘fa| ue
~of the ratio of the avera $§é£|cle ? anet er t t he, mallhthli g iﬁ
1100-35¥. The #P@ré%ﬁﬁ%ﬂ%Lﬁ $REpL oFﬁE@a ‘E%ﬂﬁ%l% Yh€fhod in

whi ch a hydroph@liiec @ Uld ocasolaent 2has regidupdl yfalfrfdtcmgl for

i socyanate, acti i,Rgredi ent xyLyl Sg edein an

aqueous sol u- cPR, % &g‘ﬁ‘f’gl TR é %\%{i‘gg wg'l réoq e}{%ools;’;1 %rlgoséa gl %@l %g agent

in the forn1othéro@xnrpendapm&iatpélynpmngﬁlbhoneaoﬁlo¢h§ttﬁ@¢lve

pol yhydric al gaa%d%wtng(ﬁ Ratlardel 38ing éwé@%z@raqw ke1ekhewed to

run. After the encapsu a- tion reactl; on I S OVGI’ t he Cﬁ.oj’l tin capsul e

susperst on assugbh as dathvdd WwSPRukYder keboRe 13D b ] Qngy or

concentrati onyjaRdut ukiRGCensAlobgaric glraon 8 stabilizer is added

.to obtain a stable %l”rghfowﬁ%roehégbsulated comp031tion of the .Q;

active 1ngred1ent (I) having polyurethane wall is used
for controlling cockroaches, reszdual efficacy against
15. cockroacheg-is.able'to'be retained_for_a prolonged
period of time- only by microencapsulating the active
1ngred1ent (I) and phenylxylylethane in a microcapsule
hav1ng a oolyurethane wall which has an average
particle diameter of not more than 80 pm, a wall thick-
20. ness of not more than 0. 3 pm and a value of the ratio
' of the .average particle diameter to the wall thickness
s of 100-357 '
The microencapsulation is performed, for example,
by the method in which a hydrophobic solution contain- .“
25, | ing a polyfunctional isocyanate, active ingredient (I) W/
and phenylxylylethane is dispersed in an aqueous solu-
tion containing a Water-soluble polymer as a dispersing
agent in the form of droplets and then a polymerization
reaction with a polyhydric alcohol hav1ng at least two
30. hydroxy groups is allowed to run. After the encapsula-
tion reaction is over, the resulting capsule suspension
as such is diluted with water SO as to obtain a desired

foduld

concent’ation and, if necessary, a suspen51on

. —-



As the pol yhydri c al cohols having at |east two OH groups, ment i on may be
made of, for exanple, ethylene glycol; propyl ene glycol, butylene glycol,

hexdnedi ol , heptanediol,, di propyl ene, glycol, triethyl ene glycol,

gl y¢erin, resorcinol and hydroqui none. As the poly- functional
isocﬁanate, mention may be nade of, for exanple; tiol'uene diisocyanate,
hexanet hyl ene diisocya- 10. nat e, adducts of toluene diisocyanate and

trimethyl ol - propane, self-condensates of hexanethyl enedii socyanate,
SUM DUR L ( Registiadridd zBradess Maided torecdletain Sanstebde BdperyUrfntmna-Co.

Ltd.) and SUM N (Regi stered Trade Mark) (made by Sum:t ono- Bayer
Ur et hane Co. Lt ° 15. The dlsperS|ng agents used for dispersing
“the hydrophobi c sol &si dhe @rlyhydric halaehole hayinei ast lemst two OH

phtenyl ryly: et haneupd RN LEIEth&pabe %.%@éafate f@f'tléﬁﬁmpﬂ.gr Lillehe .
natural BQ ysac har | as gu I C etic S ar| es
such as 20. trRH°R£;9Qﬁd% %ﬂ nBRkY eB@IH Y&Se » ﬁ%ﬁ%ﬁéﬁ
pol ymer s sth &@g@dmsqﬂuu,ahn@h@pym@ié|gmyﬁbhe[atrpeﬂﬂyleneu@ﬂynbl, ‘ f
magnesi um al um Qi um.silic in. c ns o
foa or more. T eeBrinle, EbBprtener: RaknbRrSalt f0%e2 | A oRHR BT O
25. a known suﬁunntﬁmnahcﬁsnpxnneheu n¢n $Hbon g melyi beswmﬂ&n¢ﬁ.sdknace
Active Agent” e%%m?g%per@dﬂfbﬁé agﬂg naere CRRXdme t g%'h)é di&ocya-
p e

wat er - sohghl e rs. enumner at df sper si ng

ent e used as
such, but, if Addughfe f 3o Hﬂ&ebé ﬁ§88Ya“§§etﬁ %ﬂ?@hy L one
or nore of nat @Ec@lpaﬁ@ Y%&(l(fh-@rdrm%&ls%lués @‘f mdmwrwaiﬂswmatwﬁ

gym,  sem - synihelinge FR! YRAGUINE-AE rolED BRckT ORRMEBY' Sldubise.
' Bayer Urethane Co. Ltd. ) and SUMIDUR N (Registered
Trade Mark) (made by Sumitomo-Bayer Urethane Co. Ltd.).
The dispersing agents used for dispersing the
hydrophobic solution containing the active ingredient
(I), phenylxylylethane and polyfunctional' isocyanate
include, for éxample,'natural polysaccharides such as
gum arabic,. semi-synthetic'polysaCCharidés such as
carboxymethyl cellulose and methyl cellulose, synthetic
polymers such as polyvinyl alcohol and fine mineral"

15.

20.

powders such as magnesium aluminium silicate. They may
be used alone of in combinations of two or more. When
dispersibility is weak, this may be improved by adding

a known surfactant such as giVén in H. Horiguchi,':
"Synthetic Surface Active Agent". '

- As suspension ‘stabilizers for capsule slurry, the
water-soluble polymers enumerated above as dispersing
agents may be used as such, but, if necessary, there
may be used, as thickening agents, one or more of
natural pblysaécharides such as xanthan gﬁm'and locust
bean gum, semi-synthetic polysaccharides such as
carboxymethyl cellulose, synthetic polymers’ such as

30.
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-9 sodi um pol yacryl ate and fine mnmineral powders such as magnesi um al um ni um
silicate. The active ingredient (1) used-in the present invention includes
.gegﬂftrical i somers and further 5. includes optical isonmers resulting -
*fromthe presence of asymmetric. carbon and - further includes m xtures

t hereof . Typical exanples of the active ithgredients (1) are as folloms 3
(RS) - [err]-cyano-3-phenoxybenzyl (RS) 2- (4-chl oro-

henyl ) - 3- net h Ibut r at enyal erat e rr yano henox benz I
Do Lot oo | SO BrACTRIAES A of (o4 Biiaeal figude B0 U0 08
(RS)-[err]- cymagn&sﬂluenmmmdm %ﬂﬁ:a’té.et r amet hyI 15.
cycl opr opanecar boxyl at e n | NQYdEn
t?/anspchfysant herra%ﬂ?%( dagp'ﬁg% ,23%@ d'lﬁgé? FE? ano‘g iﬁenolig%gn esﬁent
(1R) -ci s, transmtarytsioantﬂmmme(scmmetnﬁm)l izeomers andBme&hﬁlybenzyl
(1RS) 50|stran§_n% %]e% q,g I(%rlo-i "{Mlb ﬁ&ﬁ%tfy‘gﬁyﬂ{@p@m@r@xyl ate

rr no- oxy enz

(pernet hrin) phen g cl strans
dlchlorOV|nyIPSXmQPEFHEthfﬁﬁPQQuN neEBFEHEH atiobudes mixtures

(cypernethrlnkhe&@bﬁ] Cyano- 3- phenoxybenzyl (1 R)-cistrans-3- (2, 2-
(4-Ethoxyphehyl} - 2 x&iﬁﬁ%%ﬁﬂ&f%ﬁrﬁ%&%te ARG [y #re
(et hof enpr ox) asafeéll8msar r | - cyano- 3- phenoxybenzyl (1R)_q|s 2, 2-di met hyl -
10. - (RS)3{<cyano~3gphenquhenzyl (stﬁz-(4—chloro4
pheﬁyl)'3—methy1butyréte (fenvalefate),'_
(S)-[Lcyano-3-phenoxybenzyl (s)-2- (4-chloropheny1— : v,
3-methylbutyrate (esfenvalerate), .
(RS) x-cyano-3-phenoxybenzyl 2,2,3,3- tetramethyl-
15. cyclopropanecarboxylate (fenpropathrin),

_ 3-Phenoxybenzyl (1R)eqis,_pr§ps.chrysanthemate (a-
phenothrin), - : _
(RS)-x-cyano-3—phenoxybenzyl (1R)-cis,trans -chrys-

L anthemate (cyphenothrin), RET
20. . 3-Phenoxybenzyl (1RS) cis,trans -3~ (2 2-dichloro-5
vinyl)-2,2- d1methylcyclopropanecarboxylate

(permethrin), R
K-Cyano-B-phenoxybenzyl (1R)-cis,trans 3- (2 2~
_ dlchlorovinyl) -2 2-dimethylcyclopropanecarboxylate- .
25, (cypermethrin), e : : o/
K-Cyano-3- phenoxybenzyl (1R)-cis,trans 3-(2,2-
dibromovinyl) -2 2-dimethylcyclopropanecarboxylate
(deltamethrin),. _
, 2- (4-Ethoxyphenyl) z-methylpropyl 3-phenoxybenzyl
30. _ - ether (ethofenprox), and _
(S)-x-cyano-B—phenoxybenzyl (1R)—01S—2 Z-dimethyl—
3-(1,2,2,2- tetrabromoethyl) cyclopropanecarboxylate
(tralomethrin).



i -
3-(1 ,2,2.,2-tetrabronoethyl.) cycl opropanecarboxyl ate (tral onmethrin).
10 If necessary synergi sts such as pi peronyl but oxi de and
stakilizers such as BHE (2, 6-di-t-butyl met hyl phenyl) may al so be
.optignal |y added. Wen the anmount of phenypxylylethane added is too 5
| ow, yefevel opment of efficacy is.insufficient and when too much is added,

the Concentrali on of,J e A xg T gl degrgesgion opeLsiarenthe
by ot O abuideiend abeiiiimm muck s o Gl prbuszted= '
%@%}?@'-1) ady® AL Hd Qﬁ?‘:n%iﬂ? Adifed! p g ag |

and the concentratlo he di"spersing for disper-_sion and on

the degree of nechaMhem QﬁﬁtQHQQ#Fd%flBbeBY§§¥;¥@§ﬁhaneF@ﬂqﬂQwhﬁeﬁﬁﬁt of
average partiqlegy, 15deve1’d> £r ofa e@ﬁdﬁ (Reg &ﬁharf@idwie &&d kx)lhen

count er>* Model TA-11 vai ro akl) use The
wal | thi cknes§°%fm‘é &Foc%égﬁifie {Eﬂ% °H€Eé‘:¥§1y"‘h%"8ﬂ P%e %81% Y?o of
the core materu.aigﬁﬁﬂéntt m:ewlelaseaserl alThede £ ra] altnled famoutke of
fol | ow ng. appro Thi c err]
25. wherein d: )ﬁ f’éﬁgy ar""tlcl?e &dde e\ri\\glofu?nl‘lc?'c:)L Ig Vé §V‘£b% of
core material weight per part by weight of active ingredient {I).

' The average particle diameter of the microcapsules

qu is determined by the type of dispersing agent and the
concentration of the dispereing agent used for disper-
AN ' sion and on the degree of mechanical agitation during
dispersion.  For measurement of average'_perticle
15. / diameter, a Coulter (Registered Tréde Mark) counter,
Model TA-II (available from Nikkak1) may be used, for
example.
The wall thickness of a microcapsule varies
0. depending on the volume ratio of the core material to
- the wall material and is obtained from the following
approximate equation. . .7 ... L.
o W pe a
Thickness =" _ -~ X - "X _
/ 25. : - _
: o wherein ' e T
d: Average particle diameter of microcapsules
Wc:- Weight of core material “ - _
Ww: Weight of wall material
30. pwe Density of wall material

pc: Density of core material
- The wall thickness in the present invention is
calculated using the above equation.'
" The present composition, before being used, is
usually diluted from several times to several hundred



Wv Wi ght of wall naterial 30. pw. Density of wall material pc:
Density of core material The wall thickness in the present invention is

caj cul ated using the above equation. The present conposjtion, before being
useéd, is usually diluted from several tines to, several hundred times
with water, although it depends on the ndftinal content of the active N
i ngredient, and then the diluted conposition is applied by a conventional
sprayer. Dosage which varies depending on the particular active 5.
ingredient is’ | Wit vaberuy/ abEough dé&r depsndseonctthee nomiral ent .
g(le present | %w&grﬁndgx lth@eaewbé'T&aterEgi@aft% _%tlag!dherp»tﬂél%imééw ng

- Exanpl es, nmparativ anp] es and, Test .Exanpl es.. .

EXAMPLE. 1 Ter?°d‘}%‘?r°r§?‘.m§u i)uﬁpﬁcjl_’(%é iBYi a(SRPREPLEONR ) SRE@YRI) g of
"H SOL" SAS- 290s@Begiwitimtedvar bele dbp&ndihgpbanyhel -partyldilzan e dbiiee by

N pp Petroc Lcal 0. ). dqh04ARR Zyphenothrdi n_an i rred
15. s, unti |l Iigl@lf%lﬁfj%rn%os%?nﬁsglﬁ \%’/&g ?)gt éﬁﬁgdq"&fﬁn SREQIQUQ%%' ﬁgsd%li%ed- to
350 g of anaq@eédyesdngmediendnt ai ni ng 5% by weight of gumarabic as a

di spersing agent amfeSt!présaft Vanvedtic @YiLf B SEUSIR ndd NYheSndbe MeaNS
of a "T.K autohomgm xer'" (conpercial name, Tokushukika20. Kogyo Co.)
at room t enpef - %t i theyi £PLLPELRIEXBMPL e Compag atidivier dix was
8000 rpm. Thand Testh&xdmpierssed sol ution was added 10 g of ethyl ene

R i LSS o0 15, ] LA, SAagfGPR L pent e stirring i o
Ten gram of "SUMIDUR" L (as indicated herebefore)
and 100 g of "HISOL" SAS-296 (Registered Trade Mark)
-.(1.-—phenyl-__‘_l.__-_-x_-'ylyleth_a:ne' made by Nippon -Petrochemicals
Co.) were added to 100 g- of cyphenothrin and stirred
15. until a uniform sqlution'was_qptaingd; This solution
was added to-350 g'df an_égﬁeoué_éélﬁtion~containing 5%

by weight of gum arabic as a dispersing agent and
stirring was carried out. for several minutes by means
of a "T.K. qﬁtohomomixer" (commercial name,_Tokushqkika

20, Kogyo Co.) at room temperature until microdrops were
formed. The'Stirrer speed was 8000~rpm. Then, to the
dispersed solution was added 10 g of ethylene glycol
and the reaction was allowed -to proceed with gentle
stirring in a constant teﬁperatu:e bath at 60°C for 24

25, hours to obtain a suspension- of the microencapsulated
composition. = _ L N _

- Watgrfwas added to the suspension to make a total
weight of 1000 g to obtain a slurry of microcapsules
wherein 10% by weight of cyphenothrin .is encapsulated

30. (Present composition (1)). | o )
The resulting microcapsule_had an average particle
diameter of 20 um, a wall thickness of 0.1 um and a
ratio of ave:age_particle diameter/wall thickness of



25, , hours to obtain a suspension- of the m croencapsul ated éonposition,

Wat er was adde

d to the suspension to nake a total weight of 1000 g to

pbtain a slurry of microcapsul es wherein 10% by wei ght of cyphenothrin is

0. . (Present, caonposition (1)): The . resulting mcrocapsule
had & average particle diameter of 20 umga wall "thickness of 0.11 um and
rage particle diameter/wall thickness of 12 182. EXAMPLE 2
repeat ed except that the amount of "SUMDUR' L (as indicated

encd@éulated 3

a ratio of ave
Exanple 1 was
her ei nbef or e)
m crocapsul es
(present conpo

particle size of 19Ewampdewdl |lwddi c&pestedf e@cepturbhatd tille amauntt iod of

¢ SpREBOR, ot Bl SRR e e SR i GRRERRA Fol

average partic
repeat ed excep

weg.changed to 5. 6 g, thereby obtaining a slurry of
wher ei n-10% by wei ght oéééﬁgggzgihrin_is encapsul at ed
sition (2)). The resul t## i apsul es had an average

changed 5.0 8 g6153, therebhy spetaisinteaT sdugtyofrombaro¢arskrh8scat ed

above) was 650QnepRYint MYy t e PEREI BEa dJgHdnbtHriH C{HCRASHbER1WREEET N
henothrin . isg en253 | ated (present conposition (3)).
Lhony 56 20. particle dianeter of 30 um

10% by wei ght
resulting mc

f cyp :
{rabentogonpggi

The

a wal |l thickness of Theldrpmuvlhtiag ahierodcapasespadrd dclam daaret £gewval |

‘microcapsules wherein 10% by weight of cyphenothrin is -

t hi ckness
10.
/
_15;_
20.
Y _
25,
30, .

"particle diameter of 50 um, a’wall-thickness of 0.14 pm-

317.

particle size of 19 ym, a wall ‘thickness of 0.06 pm and

a ratio of average particle diametgr/wall thickness of
EXAMPLE 3

.~ ~.Example 1 was repeated except that the amount of

"SUMIDUR" L (as indicated before) was changed to 8 g

and the speed of the T.K. autohomomixer (as indicated

above) waS'6500'rpm,'thereby to obtain a slurry of

enapsulated (present composition (3)).

The resulting microcapsules had an average
particle diameter of 30 um, a wall thickness of 0.14 pm
and a ratio of average particle diameter/wall thickness
of 214. |
- EXAMPLE 4

Example 1 was repeated except that the amount
of"SUMIDUR" L~ (as indicated before) was changed to 5 g
and the speed of the T.K. homomixer (as indicated
before) was changed to 4700 rpm, thereby to obtain a
slurry of microcapsules wherein 10% by weight of
cyphenothrin is encapsulated- (présent composition (4)).

The resulting microcapsules had an average

and a ratio of average particle diameter/wall thickness
of 357. ‘



of 214. EXAMPLE 4 Exanple 1 was repeated except that the anount 25.

of "SUM DUR" L (as indicated before)was changed to 5-g and the speed of the
T.4« honom xer (as indicated before) was changed to 4700 rpm thereby to

- obtain a slurry of mcrocapsul es wherein 10% by wei ght of cyphenothrin is."
encapsul at ed( present conposition (4)). 3Q. - The resulting ‘;V.
m crocapsul es had an average particle dianmeter of 50 um a wall thickness
of 0.14 pmand a ratio of average particle dianeter/wall thickness of 357.
13 EXAMPLE 5 Exanple 4 was repeated EXEMPLEtHat the speed of the T.K

honmom xe I ndi cat h b

SPurry o 1 r oca iRk, e SHEPREYSRS R ‘fﬁ% £ ShE epebdiog N @

encapsul at ed e eTeKt chopomiixesn (B)r}icém%drem ngvas cF@@é&ﬁﬂ e§ohad an

average partigfdep di'ﬁ:gm %he@;.}a&g lan | at Ry %meﬂcggcaﬁsﬁﬂésa ratio
I anet er t%IC _

of average partic ess of

EXAVPLE 6 agﬂheﬁﬁsﬂnb$%"9wmwaﬂth.?%scwﬁéﬁeaFgﬁl&ﬁkﬁe?naﬂasibﬁtﬁdof

"F%SOF SA?%%%}#gghﬁr&?m@ﬁg&k{&ﬁO(g))mere added to 100 g of fenva | erate
and stirred unti uni form ution was obtained. u ‘added
e Pt e bt Ll T AERshR s S HAS 3 UAbeLA8S

arabi c as atbamxiciemﬁrqmzmer 60! 7OV, by wallrthQCRnesteoér&L2ﬁ1ﬁmtes
wtha T.K |HHH”Q>$§t{51 of average particle diameter/wall thickness

of 350. | T |

10. EXAMPLE 6 . _

Eight gram of "SUMIDUR" L (as indicated before) o/

and 100 g of "HISOL" SAS-296 (as indicated before) were '
added to 100 g of fenvalefate and stlrred until a
~.uniform solution was obtained. This solution was added

15.. ~ to 350 g of an aqueous solution contalnlng 5% by welght'J
of gum arabic as a dispersing -agent, followed by
stirring for several minutes with a T.K..homomixer (as
indicated before) at- a speed of 4700 rpm at room
temperature until microdfops;were formed; Then, to the.
dispersed solution was added 10 g of ethylene glycol
and the reaction was allowed to proceed with gentle

20.

stirring in a constant temperature bath at 60°C for 24
hours to obtsin a suspension of microencapsglated
. composition. | _ : _ _
Water was added to the suspension to make a total
weight of 1000 g to obtain a slurry of microcapsules
wherein 10§ by.weight of-fenvalerate_is encapsulated
(present composition (6)). - _ o
The resulting. ‘microcapsules had an average
particle diameter of 50 pm, 'a wall thickness of 0.22 pm
- and a ratio'of-average-particle.diameter/wall_thickness_
of 227.

25.

30,



. S ‘
i ndi cated before) at a speed of 4700 rpm at room tenperature until

m crodrops were formed. Then, to the 20. - - dispersed solution was added

10 g of .ethylene glycol. and the reaction was allowed to proceed with gentle
stifring in a constant tenperature bath at [er¥] for: 24 hours to obtain a
suspefrsi on of m croencapsul ated conposi tiq@n. 25.. Wat er- was added to
t he suspension to make a total weight of 1000 g to obtain a slurry of

m crocapsul es wherein 10% by wei ght of fenvalerate is encapsul ated (present
conposition (6)). The resulting m cr cEfpMBLEs7 had an average 30.

particle diameter o u _ | wichi SHS Of 2 ' f
average particle di%%gggrgkﬁﬁﬁwgﬁic ?ggéﬁgf ngé %fﬁﬁkgﬁ%ﬁﬁE§€£§£$ n gram
of "SUM DUR' L2R&s29ngi eft cHISOLSr SpSxR@62d ag dindiqadmd o reb yese .
. n_d:c cat ed PeI pa&aeaer&b?d_dsd Q:flO%IBh@fnolch?ﬁfﬂoaa@ .gg@mréghhﬁipg%b' a
uni form sol uti on S 0 ned. I's, solution was_ 5. ed to go
an.aqugous soI’%?%ﬁrﬂ‘orﬁa%FﬁgnS%a@/ QREghnest. gun?grlébi%°§§té°&i HRFsi ng
agent, “fol | onealddyd stor 2009 of @Ff eV AfiledlisWalutiid conftddnitaoss ey (as
i ndi cat ed bef 0 pm.aft. Loom tenper unti]l. mgrodrops were
f or med. Then%%%gﬁegﬁi'g%rérés%%é%%l VH _iocirpspg)%#%'ﬁg v%%eljé%ﬂegoﬁgovégifby
ethyl ene gl ycostimmiindieforaseverakaninhtescuith pr dbdod hdndmigen | tas
stirring in a cestnda LSEREFS WE D860 Abm [LE Mo tdfpdPdEgrd uRPiRi N @
suspensi on of n]crqfncqgsulated conposition. To the suspension_was, added an
aqueouiOSMIﬂiTﬁFro rops were formed. Then, to the dispersed solu-
° - tion was added 12 g of ethylene glycol and the reaction
o _ was allowed to proceed with gentle stirring in a
' "constant temperature bath at 70°C for 18 hours to
obtain a suspension of microencapsulated composition.

: To the suspension was added an aqueous solution
15.

'containing'O.G% by weight of xanthan gum to make a
total weight of 500 g to obtain a slurry of microcap-
sules :wherein 20% by weight of d-phenothrin is
encapsulated (present composition (7))..

20 " The resulting microcapsules had an average

particle diameter of 30 pm, a wall thickness of 0.2 ym
and a ratio of average particle diameter/wall thickness
of 150. -~ - = ™
C EXAMPLE 8
Twelve gram of "SUMIDUR" L (as indicated before)
25.  and 50 g of "HISOL" SAS-296 (as indicated before). were
added to 100 g of cyphenothrin and stirred until a
~uniform solution was obtained. This solution was added
to 300 g of an aqueous solution containing 5% by weight
of gum arabic as a disperéing agent, followed by
_stirring for several minutes with a T.K. homomixer (as
- .indicated before) at 8500 rpm at room temperature until

30.

microdrops were formed. Then, to the dispersed



15. contai ning 0.6% by wei ght of xanthan gum td make a total weight of
500 g to obtain a slurry .of mcrocap- sules whereirn 20% by weight of
d-phenothrin is encapsul ated (present conposition (7)). The resulting

m trocapsul es had an average 20. particle diameter of 30 pm a wall N

t hickness of 0.2 pmand a ratio of averadd particle dianeter/wall thi ckﬁﬁegg»s
of 150. EXAMPLE 8 Twel ve gramof "SUMDUR' L (as indicated before) 25. D
and 50 g of "HI SOL" SAS-296 (as indicated bef o,rxe)i‘e\Nere added to 100 g of
cyphenot hri n &edutienewagniaddadudis & nrfolahvienas sdineoheand THhe

sol ution was a4dedich A% @1owdd AW YHEcedd Wit SR NderPPaYinei ght
of gum arabic as a dj spersing agent, followed bg 3‘8. Stlél’l ng for, several .
mnutes with & TCRASERRBitesPeratyngy batkd afefoPely Horgss rhﬁgﬁrét Rom
tenperature usbthaifi & Gilispimsiwtl &f Miildeskncapsiiated teprifiss Uit Eqes sed
15 solution was added 15 g _of ethyl ene glycal, and the reactiofn W | owed
'to preceed with gent eé}é i Pﬁsl?&nl R %%t%ﬁpe?erﬁ)%rggﬁggu%at -oj{g'?éj[éjr'r] for
40- hour's to okoataiaingsp20%i by ofeightr ceficaputralédedoBGRESOLY Flo-t he
suspensi on wa e Qﬁgg% S gt i Nt @ %)%{%y weikdhty of
neutralized Z&ﬁ?csjoﬁ‘ - %i&— eéiléste%a PT?agg I(g? " (Rao goap)) Coc.,
Ltd.) to rakeM@keotdl taspdhiwekghiboofy HPbLgate Phtasn yaoslwraxo@bsul es
wher ei n 10% by \eicafalpsfl <&y R 1 1 104 SbfnGaRghtabed dypRERthEHPDSI ti on
(8)). The resulti ng lm cr o%%psul e had ar}taivera(gae”oart_lcl e dianeter of 20
um " aupl | thFOARSBIALE] {Frghent composition T6))." = S
v The' resulting microcapsules had an average -
- particle diameter of 20 pm, a wall thickness of 0.18 um o/
and a ratio of average particle diameter/wall thickness
of 111. o _
o 'EXAMPLE 9 o _
Eight gram of "SUMIDUR" L (as indicated before)
‘and 150 g of "HISOL" SAS-296 (as indicated before) were
added to 50 g of fenvalerate and stirred until a
uniform solution was obtained. This solution was added
to 350 g of an aqueous solution containing 5% by weight
of gum arabic as a dispersing aiger;t, _foll’owed by

15.

20.
stirring for several minutes with a T.K. _homomixer (as
indicated before) at 6500 rpm at room temperature until
microdrops were formed. Then, -to the dispersed
solution was added 20 g of propylene glycol and the

reaction was allowed to proceed with gentle stirring in
a constant temperature bath at 60°C for 24 hours to

25,

obtain a suspension of .microenlcapsulated composition.

To the suspension was added an agqueous solution
dontaining' 0.4% by weight of xanthan 'gum and 0.8% by
weight of magnesium aluminium silicate to make a total =
weight of 1000 g to obain a slurry of microcapsules
wherein 5% by weight of fenvalerate is encapsulated

3aQ.



and a ratio of average partlcle dlaneter/mall t hi ckness of 111. EXAMPLE 9
Ei ght gram of "SUM DUR' L (as indicated beforey and 150 g of "H SO."
SAS-R96 (as indicated before) were added to 50 g of fenvalerate and stirred
until<a uniformsolution was obtained. This sol.utien was added to 350 g of
an aqnéous sol ution cont ai ni ng 596by wei ghé of gum arabic as a di spersing
agent, followed by stirring for several mnutes wwth a T.K honom xer (as
i ndi cat ed before) at 6500 rpmat roomtenperature intil mcrodrops were

f or med. The presentheomposdtden 48)Uti on was added 20 g of propyl ene
glycol and the 25. phd egeld PPtiRYy ahhewc&gsnfpése%amtmrge'atdé%rggurl ng

I'n a constant tenperature bath at [err] 4 hours to obtain _a suSpension
of m croencapsBRAtdG 1o AFaTRLREN OfT30 MR s Asaddi Shigkaesgied nla

sol uti on cont abhdng fatiobyifwaveiragel paatikae guamemérvwa%abthwekgbesof
nagne5|un1alun1% §BS|I|cate to make a total weight of 1000 g to obain a
slurry of mcr® ag I*es wherein 5% by wei ght of fenval erate is encapsul ated
16 (present conposition (9)). The reﬂ@ﬁﬂﬂﬁé&ﬁﬂtrocapsules had an average

Bver ge partic| Er df’%ne("“f%"’% “Ha% kiR eg deehe Tt 07 B e
was repeated MIBUR"t Natlasy ipdjrcatedusfiorel (vas iwrpdaiRdPhafsr OF was
used in place ¢h g of "SUMIDUR" L (as indicated before) and the
. stirrer speed was changed to 4700 rpm, thereby to
10. obtain a slurry 6f.microcapsu1es wherein 10% by weight
N _ . of cyphenothrin is enapsulated (present: composition
(10)) . .

- The resulting microcapsules had an average
particle diameter_of'so pm, a wall thickness of 0.28 pm
and a ratio of average particle diameter/wall thickness

of 179.

15.

EXAMPLE 11
Example 8 was repeated . except that 4 g of
"SUMIDUR" L (as indicated before) and ‘4 g of "SUMIDUR"
T-80 (toluene diisocyanate made by 'Sumitomo-~Bayer

20.

Urethane Co. Ltd.) were used in place of 12 g of the
"SUMIDUR" L (as indicated'befcre)fftherebywto-Obtain a:
slurry of microcapsules whérein 10%<by. weight of
cyphenothrin is encapsulated (present compqsition
(11)). L . N

- The resulting microcapsules had ah_ave:age

25,

particle diameter of 21 pm, a wall thickness of 0.16 pm

~and a ratio of average particle diameter/wall thickness

: of 131. .
0. L  EXAMPLE 12 . |

- Ten gram of "SUMIDUR" L (as indicated before) and

150 g of "HISOL" SAS-296 (as indicated befdre)_ were



14

12 g of “SUM DUR' L (as indicated before) and the stirrer speed was changed
to 4700 rpm thereby to obtain a slurry of m crocapsul es wherein 10% by

_ j ght of cyphenothrin is enapsulated (present conposition (10)). The %
nresulting mcrocapsul es had.an average partlcle di aneter of 50 um a wal
t hi ckness of 0.28 umand a ratio of avenage particle dianmeter/wall *;V

t hi ckness of 179. EXAMPLE 11 Exanple 8 was repeated except that 4 g
of "SUMDUR" L (as indicated before) and 4 g of "SUM DUR' T-80 (tol uene

| d;ligcyan?tfhar@di@d" UﬁﬂwoSumbbor@ %:fvg eyﬁmf O@nstst)mg%rdf uagfhl napl ace
0 go e as. i ndicated pefore re o obtain_a
slurry of m<HQﬁé%£ﬂj%éiﬁﬁﬁﬁ%ﬂ?ﬁid@?ﬁ? $ghtTBi c?% ek ﬂrVﬂslég
encapsul at ed {prexeng @W%Qumé%olutidﬁ)é:onﬁ'ﬁfniﬁgus%l By wefghtapsul Ss
had an avera p | t um.an
a ratio of a\%’gfr ag{elhpar%ﬂg#'gngl arre?% ﬁ&/aﬁg’tihlévaﬁesser%rfyggﬁa %&&fc\)ﬁ?: 12 Ten
gr amPef "SUMﬁRIiOW9QahY|m@ﬁnﬂmﬂgtﬁﬁnrs;vgn611QMthﬁs"MISEEBf§$3296 (as
i ndi cat ed befryniim MedLe (asl71 %] @ He¥otedf PErnE r|ppﬁn(;,§tf563d untll

a uni form solution was obtained I s. soluti-on was added to 400 gk
aqueous sol utieRPTARUTNi RBtEY, B RIGHAPSIWETSn &PEBEE -and ThaPny ?ght of
et hyl ene gl yadaction was fallewedl fy 1Si'¢ééedlgdiﬂli génel@l sPipping phth a

TK ~ a constant temperature bath at 70°C for 18 hours to
10. '_ obtain a suspen51on of microencapsulated ‘composition.
| To the suspens1on was added water to make a total - .
‘weight of 1000 g and this suspension was diluted twice -\
with an aqueous solution centaining 0.4% by weight of '
xanthan gum and 1.0% by weight ‘of magnesium aluminium
15. silicate to obtain ‘slurry of microcapsules wherein 5%
by weight of permethrin is encapsulated ‘(present
comp051tion (12)). _ '
The resulting ‘microcapsules had an. average'
particle diameter of 50 pm, a wall" thickness of 0.23 m

'20.  and a ratio of average particle diameter/wall thickness
of 217. :
 EXAMPLE 13 -
Six gram of "SUMIDUR" L (as indicated before) and
80 g of "HISOL" SAS-296 (as indicated before) were Q}'
25, ~added to 100 g of cypermethrin to obtain a uniform '

solution. This solution was added to 400 g of an
agueous solution containing 10% by weight of polyvinyl
alcohol as a dispersing agent, followed by stirring for
several minutes with' a T.K. homomixer (as indicated
30. before) at 2700 rpm until microdrops were formed.f
Then, to the dispersed solution was ‘added 8 g of
ethylene glycol and the reaction was allowed to proceed
with gentle'stirring in a constant"temperature bath at



honom xer (as indicated before) at. 4700 rpm at roomtenperature until

m cr odr ops were forned. Then, the reaction was allowed to proceed with
gentle stirring in a constant tenperature bath at 70 C for 18 hours to 10.
‘obtain a suspensi on of nicroencapsul ated conposition. To the suspensi on was
addeé~water to make a total wei ght of 1008 g and this suspension was
diluted twice with an aqueaqus, sol ution containing 0 4@6by wei ght of xant han
gum and 1.0% b gnesi um al uni ni u S|I|cate to obtain

é ht of ga m 15.
slurry of micr eaSs PEs24nBPErS 59, tﬁépgﬁts8FpEQFﬁBPhP|n“1§r€ﬁ@§5§ﬁlated
(present conposunaead(&ahp051fhenresult|ng m crocapsul es. had an average

D et age part | ol oNARBR R Aied: e P mAkd B ERERE yetgfiflol (7 1O
"SUM DUR' L (a3000digcatoechlitesiin 3 - sbersp gfomickpsapsules- sheredn 188 cat ed
before) yere 2gy S(ﬁi@s’ée@é %yfex ge%&.ﬁxpeigﬁtéudabéam%@ N S #BEher M

sol ution2+’ Thi I On was 400 g of 'an aqueous solution
cont ai ni ng- 109¢pRPREL§APNoN 18dlyvi nyl al cohol -as a dispersing agent,
fol lowed by stirri thfé)rr&%Wﬂehn@ nMierdthbsule hd@num xawdrage

I ndi cat ed 30. bet or 00 _r unti | wer e for Then,
to the di spersBBTESE P|§ﬁamg§era8§egggP@v0P gPﬁ}lghg% &8l © gngnﬁﬁepm
reacti on was ahhdmadrahiprofeadewagb pamtﬁeletddamngerdwaldomhﬂakness

tenperature ba - 18 [err] for 24 hour s to obtaln a suspen3|on of

m cr oenc#d ' Su at e COITDOSI tion. '
COMPARATIVE EXAMPLE 1

N2 _ -Twenty-two gram of - "SUMIDUR" L (as indicated
' before) and 100.g.of “HISOL? SAS-296 {(as indicated
_ before) were.added tp.100 g of cyfenothrin to make a
15, uniform solution. This solution was added to 400 g of
' an aqueoUs'.solutiop containing 10% by weight of
polyvinyl alcohol as a dispersing agent, followed by
. stirring.for-  several minutes with.a T.K. homomixer (as
.- _indicated before) at 3500 rpm until microdrops -were
20. formed. Then,:to:-the dispersed solution was added 20 g
ofwethyleﬁe:glyccl-and the reaction was allowed to
proceed with..gentle stirring in a constant temperature
bath at 60°C for 24 hours to obtain a suspension of
_ . microencapsulated. composition. . :
~ 25. - - Water was added thereto to.make a total weight of
1000 g.to -obtain-a slurry of microcapsules wherein 10%
- by -weight of cyphenothrin is encapsulated (comparative
composition (1)). . o
The resulting. microcapsules ‘had- an -average
30. particle diameter of 10 pm, a wall thickness. of 0.12 pm
and a ratio of average particle diameter/wall.thiqkness
of 83.



Water was added thereto to make a total weight of 1000 g to obtain a slurry
of nlcrocapsules wherein 10% by wei ght of cypernethrin is encapsul at ed
(pfesent conposition (13)). The resulting m crocapsul es had an average
“particle dianmeter of 16 um -a wall thickness of 0.07 pmand a ratio of ., ..
average particle diameter/wall thickness;40. of 229. COVPARATI VE EXAMPEE -
1 Twenty-two gramof "SUMDUR' L (as indicated before.) and 100 g of S
"H SOL" SAS-296 (as indicated before) were. added to 100 g of cyfenothrin

to make a 15. uni form sol uti onCONPABRATAVE: EXAMBAE 2dded to 400 g of an

oo oohutr " PRRRRRET Grad OZBBUAVERORIccoll, RaLaR' OHL BhgHE o 2 |

di spersing agent , W T h-
hononi xer (as"SHYIBHRE dLbéﬁﬁwﬁnQﬁcéﬁEﬁ)b%ﬁ@ﬁ%ilwaﬁlGhéggséstmeﬁe52@

formed.  Thenaha thE dpseal aedeng! t.koN nABnaNded wad endhgedl by AT00 ycbl
and the reaction wa

_ : g oceed h%ﬂ? gent stirring in
constant tenpEPRrur Sé' Yat Per ?’ tadn o xry aﬁiﬁ’%P% Eﬁ@l’fﬁson of
m cr f)ersqapﬁul whetflefANTIO% thynweibht of V&gtﬂ:eﬂ@ﬂaﬁﬂdeﬁis]t Ieabamtpstﬂrauw(e g
total wei ght ur, of . m crocapsul es erein 10% by
wei ght of cypﬁ%ﬁﬁggg glbg gﬁhgﬁgﬁﬁéﬁ (?ﬁaﬁparatlve conposition (1)). The
resul ting. m crocaBbel eselsad t ing ammcagzecapsubest iad @dmn@veragelo um
a wall thi ckngﬁt@&le 81aMBed b2 SRILR, O WYLLAER1BRAEES! Bediganehur / val |

t hi ckness of
and a ratlo of average particle diameter/wall thickness
- 10, of 500. T -

| 'COMPARATIVE EXAMPLE 3 = N
Six gram of "SUMIDUR" L (as indicated before) was |
added to 100 g of cyphenothrin to make a uniform
solution. This solution was added to 400 g of an
15. aqueous solution containing 10% by weight of polyvinyl’
' alcohol as a dispersing agent, followed by stirring for
several minutes with a T.K. homomixer (as indicated
- before) at 2700 rpm until microdrops were formed.
Then, to the dispersed solution was added 6 g of
20. ethylene glycol and reaction was allowed to proceed
with gentle stirring in a“cohétaht:temperature bath at
60°C for 24-hOurs’to Obtainfa sﬁspension of microencap-
sulated comp051tlon.
Water was added to the suspension to make a total
25, weight of " 1000 g to obtain a slurry .of microcapsules
' wherein 10% by weight of cyphenothrln is encapsulated
(comparative composition. (3)).
The resulting microcapsules had an average
particle. diameter of 15 um, a wall thickness of 0.11 um.
30. and a ratio of average particle’ diameter/wall thickness
of 136. )



COVPARATI VE EXAMPLE 2 Exanple 1 was repeated except that the anmount of
"SUM DUR' L (as indicated before) ‘was changedito 3.5 g and the speed of the
7. K{ honom xer was changed to 4700 rpm thereby to obtain a slurry of

m crocapsul es 5. wherein 10% by wei ght of cyphenothrin is encapsul ated
(conﬁ&rative conposition (2)). The resulti2®g m crocapsul es had an average
particle diameter of 50 um a wall thickness of 0.1 umand a ratio of
average particle dianmeter/wall thlckness 10 of - 560 COVPARATI VE EXAMPLE
3 Six gramof "SUMDUR' L (as i ne@M¥3 DYE GEXAMBLE
cyphenot hrin to nek eERamiplé o %&9'#@ sdted 3RS §0thl&taﬂem§1aﬂ§65ut91400 g

f 15. | ut 10W b " | cohol
25 5 di spersi ngcaHRRE . RS (AR B9 ) y s gt r e coR ks ( fa T
honom xer (as |ﬁMdteaEddbbéﬁmB¢) atheféﬁyrtmncbtainnacsbdrnpsoﬁemécfo+ned
Then, ~ to the défé&m[;i%‘i S@hyl g(hw""tﬁ‘?%adﬁfd We RI: e fe"rIJB’i&PStQ' ygg! and

reacti on was al rocee | e STPrring in a const
t enper abur e baI¢ﬂ%ﬁP§@4$}e¢o(cQNP¢Eﬁ¢BV$OCQMPgﬁhthp%uéﬁbhs|on of

m cr oencap- sul at ed @H&D%ééhqrti?{&\t%&@%@é@sdlt& t hagsughRensyerd Vﬁemake

10% by wei ght P EGHPEMOARRRACRE o 0 APa ool AL RARAP copbeal (R

(3)). The resulammganratnoaosuéeer&@d pmraﬂelagai@metenlwaﬁlathiekneés15
um a wall thic éfei of 0.11 um 30. and a ratio of average particle
38 €

di amet er/ wal | 5s of 136. _ :
10. 3 COMPARATIVE EXAMPLE 5
N\ Example 6 was repeated except that acetophenone

- was used in place of the "HISOL" SAS-296 (as indicated
before), thereby to obtain a slurry of microcapsules
wherein 10% by weight of fenvalerate is encapsulated

15,  (comparative composition (5)). .

_ . The resulting microcapsules had an average
particle diameter of 50 pm, a wall thickness of 0.23 am
and a ratio of average particle diameter/wall thlckness

.~ of 217.
20. , COMPARATIVE EXAMPLE 6 _
Example 6 was repeated except that cyclohexanone
was used in plaoe_of the "HISOL" SAS-296 (as indicated
before), thereby to obtain a slurry of microcapsules
~ . wherein 10% by weight of fenvalerate is encapsulated
25, (comparative composition (6)).

- The resulting microcapsules had an average
particle diameter of 50 pm, a wall thickness of 0.22 am
and a ratio- of average partlcle diameter/wall thlckness
of 227.

30. COMPARATIVE EXAMPLE 7 _
Four gram of "SUMIDUR" L (as indicated before) was
added to 100 g of heated fenvalerate to make a uniform




20 COVPARATI VE EXAVPLE 4 Exanple 6 was repeated except that hethyl

ket one was used in place of the "H SO."

i sobutyl
SAS- 296 (as indicated before),

izereby to obtain a slurry of mcro- capsules wherein, 10% by wei ght of
nval erate is 5. encapsul.ated (conparative conposition (4)). The
resul ting mcrocapsul es had an averagegarticle dianmeter of 50 uma vvaH("
t hi ckness of 0.21 umand a ratio of average particle dianeter/wall

t hi ckness of 238. 10.
was repeat egdoExee8h., hezﬁmeraatacu@l

COVPARATI VE EXAMPLE 5 Exanple 6 '
fﬂthﬂﬁssusﬁﬁibﬂ wascadaédt ke '380SOL"

~ SAS-296 (as_ |n |ca ed, befare ther t 0 obt L ugLy, of _m, capsules
wher ei n 10@9b9 t Eéeﬂu:?ékﬁiﬁiﬁb %é by F@dﬁb rative
conposi ti ono£5)§um The alesal tasngamdzxspepsulngs agdni; afeddgwedirbiycle -

di anet er ‘of éQfm‘%aﬂB@t% FGENG: ugfefo@gtw%afdxa hBhbRigbrayasage

particle di Bre
COVPARAT| VELEXMS@LEd 6 k@@mb @t\/\/aQGPQpé‘aﬁﬂbduB%ééptmftmd@?ﬁ oM&T&none was

ness o

used in pl afsrﬁédt herhEh$Oto %%mﬁs éh%éd\%&ﬂ@fbrb&fz@é eAadébesel@y to
obtain a slurry of ‘mcroc psul ag@ n 10% ht of, fenv %rate |s_;

encapsulateﬂfz§thyl?ﬁﬁ EPve

Ft 679 it \dg

m cr ocapsul pﬁobaddawj.ahemetlparstminimg actmtarcohsﬁenurmeatpmlaltutrlel ckness

R AR s N Tl %’S

i ndi &fted bwicrepneapsulated composition.

15,

20.

25.

30.

Water was added to the suspension to make a total

. weight of 1000 g to obtain’ a ‘slurry of microcapsules

(comparative composition (7)}). _
The resulting microcapsules had an- average

of 227.
L (as

“

-where1n_10% by weight of fenvalerate is encapsulated

particle diameter of 50 pm, a wall thickness of 10.23 am

and a ratio of average particle diameter/wall thickness
of 217. ) - '
TEST EXAMPLE 1

Each of the present qompositios_(s) and ‘compara-

tive compositions (4)4(6)'Was put in a 100 cc beaker

and an olfactory test was "conducted on whethef or not

the compositions smelt of'a’soivent.'”Ten'subjeétS'were_

employed, to whom no information was—given as to the
name of the solvents used in the preparation—of micro-
capsules. The results are shown: in Table 2. '

- TABLE 2 - (Test on smell of asolvent)

_ Number ‘of persons
- C . - (subjects) who sensed
Test comgositién .- smell of a solvent

Present composition (6) - - - — 1
Comparative composition (4 - 10
Comparative composition (5) -~ ' 10
Comparative composition (6) T 10



added to 100 g of heated fenvalerate to make a unlforn1 21 sol ution.

I diately,this solution was added-to 350 g.of a heated aqueous sol ution

_cngalnlng 5% by wei ght. of gum arabi c -as a di spersing agent, followed by

stirring for several minutes with a T.K. honom.xer- (as 5. I ndi cat ed

bef ore) at 4800 -rpm until n1crodrops wer&2forned. Then, to the di sper sed
sol ution was added 6 g of . ethylene glycol and the reaction was allowed to

dwth tl tant t t: t f 24
Pours o obtain a SBEREnsPenadf PETSONs SPOSROASLR AMedicsipds Tt er
was added to thersmqmanam\iea colpositdons dai gitiichH MmebByd ti@o@iihttgvlm a
Y PL e m.CTRERBAY, oS MIREEHMAL By YRy ILnRkabBAKY S gl

encapsul at ed (comparat i resu?tln
m crocapsul es shaveak Vd\ﬁelr%lgenbnr one epersont sensedsothen Sale\ldl |of hlackness

of 0.2§,um a“dsélwri@ %@V‘Eh%gep%%'n% ec@in?%%[ﬁ{id\ﬁ' l(g )i ‘i'ﬁ“eﬁﬁl% 217.
- TEST EXAMPLE 1 20, ch he present conposition (6)

conpara- tive EBﬁﬁB&FViUA§tb§Pe(U?Swﬁ§e€ut in a 100 cc beaker and an
ol factory test was -conducted on\MmﬁsEHExxmpnn 3 he conp05|t|ons snelt of a

fo the 25, name oFeEReoto il S HIs SPTRPTh L Te AP RPERLSY IRognie
capsul es. The3r vesl iilutedhowenty tibee Iith wateEARLE 2ea§dhsoforthemal I
of a- s_@bvent) &'Hmﬁédoﬁoﬂﬁb§@@§.oﬁsWseq‘{ﬁ)fdﬁﬂﬁys%%ed on a plywood -
panel 15 cm x 15 cm at a rate of 50 ml/m After the
treated plywood panel was dried for 2 hours, a plastic
ring 13 cm in diameter and 5 cm in height (for preven-
_ tion of escape; inne: surface was coated with butter)
15, . was placed on the treated panel and a group of ten
German cockroaches were confined to contact with the
treated panel for 2 hours. The cockroaches were trans-
ferred to a plastic cup with water and diet,.and
mortality was observed after 3 days, this is reported
20. = in Table 3 as the week zero mortality. _
Furthermore, mortality after lapses of 2, 4 and 8
weeks was determined using the same sprayed surfaces.
Thus after the weeks zero test the treated panel
_'is then kept in air for two weeks and the above
/' 25, exposure of cockroaches to the panel is repeated i.e.
the cockroaches are confined in contact with the
treated panel for 2 hours, then removed to a separate
feeding cup and fed for three days and mortality
observed again. This gives the two weeks mortality
- 30. value. The same procedure is followed to give the 4
and 8 week values.



Test conposition --- snell of a solvent 30. Present
conposition (6) 1 Conparative conposition (4)
1QiCbnparative conposition (5) 10 Conparati,ve conposition (6)
0" 22 That is, all persons sensed the snell of a solvent for conparatiyve
conpositions in which nethyl isobutyl fftone acetophenone or cyclohexaﬁuﬁe.
was used as a solvent while only one person sensed the snell of a 5.
solvent for the present conposition (6) in which phenylxylylethane was
used. TEST EXAMPLE 2 Each of the test conpositions enunerated. in Table 3
was diluted twenty times with water and each of the 10. . diluted
conposi ti on qua3 eury f MdHBa 1SR YK rrad| oW aame] RdfesrRK 35t Sed] a
rate of 50 m/[err]. ‘After the treated plywood panel was dried for 2
hours, a plastic ring 13 cmin diagneter and 5 cmin height (for preven-

tion of escape; inner sur aceawas coated Wth bUtt%;%e%aeek)fOWQ§egbﬁ§ﬁ on
the treated pan,g 2and a g Blrrase tenaﬁarm'i\ 88§r e,glaes:hwe{étcg&fﬂogggmtn
contact with thetTeated pasdicief 2 hour $2 GkE QRERESi tYe ) LEeds- |
) ~kthi 1ame
ferred to alplastic cup WI& amv\@ter haRkResS ¢, and mericckt y was observed
after 3 day$,cohbdsitiSn’ €P rted . 20 in qtbkge as fh ek —Z e
nmortality. furthernore, mprt@imity| af fiem Idpses Jf dand, 8 \wegky was _
determ. ned uWsing-the sane|sprayed| surface$. Thus ter: tthe wdeks Zero 't st
the treated[panmet— 15 tnenRKept rnfartr tor |[two WEeKS and [The dbove
The present 20 0.11 182 | 100 | 100.| 100 | 100
composition (1) ' .
" (2)] . 19 | 0.06 | 317 ©100 | 100 | 100. 90
v (3] .30 |. o0.14 | . 214 100 | 100 | 100 | 94 |
.. (4] 50 - 0.14 | - 357 100 | 100 | 100 | 83
J (5) 70 | 0.20 350 100 | .100 | 100 | 80
' Comparative . ' . : ' ;
.composition (1)| --10--::| ~0.12 83 100 | 100 | 70 50
" (2)]. so ~0.10 500 100 |67 | 47 | 47
. (3] 15 0.11 | 136 | 100 | 87 | 69 | 52

* No phenylxylylethane was used.



25. exposure of cockroaches to the panel is repeated i.e. the cockroaches
are confined in contact wth the treated panel for 2 hours, then renoved to
@ sgparate feeding cup and fed for three days and nortality observed again.
ThIS\gIVES the two weeks nortality 30. val ue. . The sane procedure is
fol lewed to give the 4 and 8 week values.24 Table 3 Mrtality of German
cockroach (Repeated 3 tines) Average Aver age Time (week) for
treatment Wl | particle wmith the test conposition particle thickness
diameter and nortality (% after oEBERiBXAMPLE 3 /wall 72 hours

conposi tion Each of the test cdmpoditaons Whumeratdd!in b Iy esent

20 0.11 ' 10 100 it 1 2
19 _ 0. 064 was q;#pted foqu)tiqﬁﬁ)w1§@0wate§0a9§§gg%%3éfiu(13nELi4
214 100 wal;O(hpp]lﬂeQi onf4 (a4)plyw&ﬁli panel @5l4cm x 15359m at a 100

égr%par lg?ve Cor:ﬁ? ?l)tcf%nngﬁ"l/mlo Z-?Pter tBeS%(}eated %r?el 19gs (?(])rq'%leOSO

70 0 (2) £o302 hours,0.a(plastics5oing 13 cmodn digmeterqand 547m 3)

15 0.114 ei r pedfbntidh of &8ca e521nne§'|osurface was
phenyl xyl yl et hin, height (cf° p24 O O P e 3P Bhch of t he fast
conposi tions ef@Rbesk ¥dth, bpkfer) was placed on the panel and a group

of ten German cockroaches were confined to contact with
the treated panel for 2 hours. The cockroaches were

- 10. transferred into a plastic cup with water and diet, and
v mortality was observed after 3 days. |
Furthermore, mortality after treatment for 2, 4
and 8 weeks was obtained using the same applied
surfaces, the same procedure being used as described in
15. Test Example 2. '
20.
/
25.

30.



4 was, diluted forty times with water and each dilution was applied onto a
plymnod panel 15 cmx 15 cmat a rate of 50 m/[err}.
,pﬁ£ was dried 5. for 2 hours,

in height (for prevention of, escape;
butter) was placed on the panel

were 10. tra

nortality was obg
for 2, 4 and 8
sane procedure be
30. - 25 - [e
[err] [err] [err

Table 4 Mortality of German. cockroach (repeated 3 times)

and a

a plastic ring 13.cmin diameter and 5
i nner surface was coated with _ .

After the treated

oup of ten German cockroaches mé&E
confined to contact with the treated ganel

for 2 hours. The cockroaches
AsHeredatoraptastic—cupwtirwater anmd—d{ et, and
gtved affter [3 days. +urthernnre nortality pfter treatnent
Aﬁ%kqﬂmas ®btjai ne@ usiingd he §nme &pli &N suffaces, the
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i .
ferr]_ [err] [err] [err] [err] [e'rr] [err] [err] [:err] [err] 26 1 CLAI M5
2 3 1 A nethod for controlling cockroaches whi |

applying to '(_:ockroaches,_ or to their habitat a 5 m cr ul at ed '
conpgsition wherein 1- 6 phenyl - | - xyl yl et hane. mmmu"ﬂ m””m of .

t he ¥+ insecticidal conpounds defined bel are encaps

m crosapsul es having a pol yurethane wall, the 9 m crocapsul es havi fg an
average parjicle dianmeter of 10 not no n 80.um a wall thickness of
not nore than 11 0.3 um and a val ue of atio of the average particle

12 ~diamet2r to the wall thickness of 100-357, the said 13 I nsecti ci dal
conpound be§ ng sel ecie;:l( Eéoilﬁgcﬁ,{wugg]? Jc%n?f@f}ﬁign%%%ﬂyoééﬁeéomlc% 15
16 4 comprises applying to cockroaches or to their habitat a
microencapsulated composition wherein 1-
phenyl-l-xylylethane and at least one of the
insecticidal compounds defined below are encapsulated
in microcapsules having a polyurethane wall, the
microcapsules having an average particle diameter of
10 not more than 80 um, a wall thickness of not more than
11 0.3 um and a value of the ratio of the average particle

12 diameter to the wall thickness of 100-357, the said

O 0 39 o0 U

~ 13 - insecticidal compound being selected from compounds
14 represented by the formula:
15
16 : _ . X
17 | ! | -
18 Y - CH o ._
N e
20 - Rl
91 : _ R
- 22
23 wherein RY r’epfesénts a hydrogen or a fluoride atom; X
24 represents a hydrogen atom - or a cyano group, and Y
N 25 represents a group of the formula
26 | N
27 L ‘R o o]
N |
29 ' - CH-C -0~
30 - - / \ /
31 '

o /\

_33 o : CH3



21 22 23 wherein [err] pepresents a hydrogen or a fluoride ato -

represents a hydrogen atom or a cyano group, and Y ZE/M

of the fornmula 26 27.28 29 - Jerr] 3 \m

[err] 32 33 . . lerr] 27 [err] [er @i\‘ \“& rr;]
n

[err]: [err] [err] [err] in which, [err] pé@resents a h Latbmor
met hyl group; and when [err] represents a hydrogen atom [err] represents
a group of the fornula [err] [err] or a group of the formula [err] [err]

1
2 - CH{ | /CH3
. RO
6 "CH -C -0 -
; [
12 =12
11 ' ’
12 ¢ - CHZ -2 - U
13 ,
14 rR13 .
15 _ _
16 in which, R2 represents a hyd’rogeri atom or a methyl
17 group; and when R? represents a hydrogen atom, R3
18 represents a group of the formula '
19 | R4
20 —cac”
21 RS
22 or a group of t‘ze formula
23 : R6
24 \ _ -CH -' A _ o S
25 / | | - o o - o/
26 _ - .
2y ] RS _
28 in which R% represents a methyl"group . a chlorine atoin:,'
29 a bromine atom or a fluorine atom, RS represents a
30 methyl group, a trifluoromethyl group, a chlorine atom,
31 a bromine atom or a fluorine atom, and Ra, R7, R® and
32 R? are the same or d1fferent and represent a chlorine
33 atom, a bromine atom or a fluorine atom, and when RrRZ



[err] [err] in which [err] represents a nethyl group, achlaorine atom a
brbp}ne atonEO{ a fluorine-atom [err] represents a nethyl group, a .
trifluoronethyl group, a chlorine atom a brom ne atom m;
and [err] and [err] are the sane or different and repr eiu"mu'mmu"m@ml
atomya brom ne atomor a fluorine atom 28d when R répr ésent & a Smethyl -
grouﬁ,' [err] represents a nethyl group, [err] represents a chlorlne atom
a bromne atom a fluorine atom a trifluorgmethoxy group

di f l.uor orrel- hox¥epreFerss a a3, wekbyhy| EFeWPoxyRyr oﬁﬁPrESFB‘p'Pes%ntme%xygen
‘atom or a 2 CHgretgypr1q eﬁéﬂréﬁxweaténaofsﬁé] aﬁthXh Prodine obdm) i ne
atom a bron1ne %ionlor a fluyorine atOEF 4 gsents a_hydrogen
atom or a3[erf] MIF L0& 0By P® and? e ]J' ?g 8”[3@rﬂrﬁf\spyl g? oup
OL atrifl yorgalﬁfmubrgmho@ groupradihoal as4emethyalehadﬁ:bxymgroum whi ch
t he i nsectici [ rr. oxyb 1RXXi s,

t rans-chrySant %e@&geg %‘ %?#%érgs c %Iﬂ/re |% phéﬁ 1 slgé&&ﬁl(c?th

i nsecti ci dal cvﬁpﬁam@ﬂts(GEFﬁth]ak@Qﬁﬁ Sq&“nmm?béﬁéﬂrlne atom, a

(1RSI) n2V\A(1|40zh| opephane ) agomBidy! AUt fiﬁb?ln@ atém[Et R38 %eﬁféééﬁésl rhO aim

t he insecticidal conpound is phepoxybenz (1R)
trans- chry%ant R¥fr_ges. atﬂmme? odaasc]:TSSrreGEMCl I%/ﬂlﬁ Pri. na\ﬂ# the
i nsecti ci dal aﬁmnﬁs 3ap rxn(?/bamxytl o - oirs,a trifluoromethyl
trans- 2- (foz d| Ior ovi nyl) -2, met hyl cycl opr opane- carboxyl at e.

11

I\, 12 2. A method as claimed in Claim 1, in which the
13 insecticidal compound is (RS)-{\ -cyano-3-phenoxybenzyl
14 (1R) -cis, trans-chrysanthemate. '
15 | |
16 3. A method as claimed in Claim 1, in which the

17 insecticidal compound is (RS)-CL-cyanb-3-phepoxybenzyl
18 (RS)-2—(4-chloropheny1)-3-methylbutyrate. |
19 | i - | '

20 4. A method as claimed in Claim 1, in which the
21 insecticidal compound is 3-phenoxybenzyl (1R)-cis,
22 trans-chrysanthemate. '
23

24 5. A method as claimed in Claim 1, in which the
25 insecticidal compound is 3-phenoxybenzyl (1RS)-cis,
26 trans-2-(2,2-dichlorovinyl)-2,2-dimethylcyclopropane=--
27 carboxylate.

28
29 ' 6. A method as claimed in anyone of Claims 1 to

30 5 in which the amount of phenylxylylethane is 0.2-5

31 parts by weight per part by weight of the 1nsect1c1dal
- 32 compound.

33



6. A nmethod as clainmed in anyone of Clains 1 t unt of

phenyl xyl'ylethane is 0.2-5 parts by weight per part

[ n!gct i ci dal conpound. 7. A nmethod as clai madJln ” ﬂ nt ially

' pecifically described herein with reference t es 1 A3.
4

7. A method as claimed ‘in Claim 1 'siibsltar'xtially'
as specifically descr:.bed herezn with reference to
anyone of Examples 1-13. o
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