7 April 2005 Pesticidal composition 1 This invention relates to pesticidal
conpositions containing acetam prid. In FR 2784011 there are7 dpsicaoobed

. mxtures of pyrethroids with a chloronicotinyl insecticide, such as

i mdacloprid, acetam prid or nitenpyram The only pyrethroid specifically
di sclosed is cypernethrin. US-A 5,880, 142 describes m xtures of

chl oronicotinyl insecticides and pyrethroids for termte control and
discloses a mxture of acetam prid ang cyfluthrin. W have now found that
a mxtur epg§tgc@dypb&e,?0§m5@t hroid, deltamethrin, with acetam prid has

advant ageous properties over the individual conponents and that synergism
is often denonstrated. According to a first aspect, the present invention
provi des g i-Gl i rising. a). deltanmethrin and b)

acet ani pr?ﬁ'gié%gﬁéf?ﬁ%att% g@@%@@%&%@&e@f@ﬂ% taRd AE§EMIRMnt i on provi des a
met hod for controlling a pest, conprising the step of applying to the pest
or its lo net hrin and acetam prid, either together. or in
sequence, Fﬁ,’ﬂ%?g?ﬁ%ﬂ‘ge@w@rc&sgql &d mP‘Q{rﬁgoﬁ?yrﬁ@W'Mﬁh?iqli"qr‘é“"é%t%fhm pridis
in the rangectRidd, 5A6R BS initifcidprid) acABRANH ShiteApfah ThE oRRRRFdthrdidie Present

invention provides the use of a conposition according to the first aspect
for cont r 8P8Gifisgilydiselesed is qyeptragthtm USrAi 5880442 desasihes midutesof

(S) - a- cyapQadi A . . .

RAR) - 5 ( oRRRAMERSHics g pyrethroits or temite sontrol and dissiages 2,
acet ami pr miktire of acetamiprid and cyfiuthrin,

We have now found that a mixture of another pyrethroid, deltamethrin, with
acetamiprid has advantageous properties over the individual components and that

synergism is often demanstrated.
According to a first aspect, the present invention provides a pesticidal composition
comprising
a) deltamethrin = and
b) acetamiprid
Accordi.ng to a second aspect, the present invention provides a method for
controlling a pest, comprising the step of applying to the pest or its locus,

del_tamethn’n and acetamiprid, either together or in sequence, wherein the synergistic
ratio of deltamethrin to acetamiprid is in the range of from 5:1 to 1:10.

According to a third aspect, the present invention provides the use of a composition,
according to the first aspect for controlling pests.



t he common nane for E-N -[(6-chl oro-3- pyri' dyl met hyl )] - Nz- eyano- N -
met hyl acetam di ne. The ratios of the deltanethrin to acetam papfl 2086y over
a wide range but are usually in the range 5:1 to 1:10, especially 1:1 to

. 1:5. In addition, other pesticides nay be enployed in conjunction with the

~active ingredients described above providing they do not adversely affect
the interaction between the conpongrts a) and b). For exanple it is
sonetines useful to include additional insecticides or acaricides to
extend the range of activity in order to control a w der spectrum of
pests. 7 April 2005 WO 02130200 PCTI EPOLl/ 10844 2 The conbination is al so
useful i ? er Qn1 reduced sensitivity by a pest to either of the
i ndi vi duBptag § CPHENUILIFBR fari(he-cyane-Reohenoxmenayl are active agai nst

a w de rargsRpPS- (Qﬁiﬁb?omvﬁﬁlg@ci airﬁé(hﬁ}:gfaﬂaﬂ > apﬁﬁ}gs e ,%:%cgmﬁaﬁ?p , €.0.

T tabaci and T tera vi ci ae
and pl an*ﬂ‘ewemmrsn@n@ Fpr%NH[(ﬁa;mw@wndm@gmmmﬁ@ymm ettix cincticeps,
“whi tef I'i @gnyBlleinddind! | @l eurodes vaporariorum and Bemisia tabaci, and
Psylla spp.,; Heteroptera. e.g. bed bugs such as Cinmex |ectularius, and
capsids, Lepidoptera, including Spodoptera spp, eg S.littorali s HeI iothis

spp., e r viriscens,, and Pieris brassicae; Diptera,
i ncl udi 35 azlgg'og% eﬁﬁg‘g%r@etpgpﬁﬁn’gp%ﬁrygygawfqedpgg@,pﬁt Eb”?ét@ﬁiﬁl\%e

Luci | i a indite raige 5: a1 Aedespeargly niti to 18] eoptera, including Phaedon
cochl eari ae, Anthononus grandis and corn rootworns (Diabrotica spp. e.g.
D. undeci npunctata); Othoptera, including cockroaches, such as Blattella

ger r nani Iadidditio KéthefpéhticlRs ity BefboyaR It njunction with the active
ingredients described above providing they do not adversely affect the interaction
between the components a) and b). For example It is sometimes useful to include

additional insecticides or acaricides to extend the range of activity in order to control
a wider spectrum of pests.



lice, including Damalinia bovis and Linognathus vituli; as well as spider
mtes such as Tetranychus urticae and Panonychus ul m . The TApf@80si ons of
the invention may be enployed in many forns and are often nost
conveniently prepared in aqueous formimrediately prior to use. One nethod

of prepari ngvc?@%ﬁzoﬁ conposition is referred to as "tank n}&/ﬂq) 1‘isg4whi ch
the ingredients'in their coomercially available form are TXe oget her by

the user in a quantity of water. In acj%itibn to tank m xing i medi ately
prior to u t sitjons ntai ni nd__-del tamet hrin:and acetan prid may
be for nul atSFeh(? %ﬁ?[ﬁ'?é}%ﬁ]d? glsg’&ﬁggﬁﬂ%“[egﬁ’ g Heé“?ed SRy E’IY Bﬁ%ﬁoﬂnﬁ"%

di | uted w tdf thaindividual odhpsneiitd uent before use. Such conpositions may

conprise a surface active.agent in addition to the active ingredients and
exanpl es of such conpositions are as follows. It can be a dispersible

sol uti on WhitehednasBRftoRE B iﬂéqn_@é}{tiioﬁ%ré% atgrvggsgsm&ﬁa %Mh%@& %%tt? vat er

m sci bl e solvent with the addition o per si ng agent érnatively it
can conpr isPecialy sugkingdests suchrast Hwips sppm. efg. & tebavkayd §palmidHpmagera,i n

agent and 1 Pl 3pieERbbhERtkaollR Wie BRGbl onpelh B A Nieatiail o can

I f desir ed /bgerscaieidNeéphaisttie olwcticaps, Wlﬁiteﬂiésl, suchvert ifalézﬁo@&&?p@ﬁﬂo&ﬂﬁr sion of
active ingredients jp an aguequs Oi nmul si on. An_enuisifiable concentrate
conpri ses t%ﬂgd %%P‘F(?efagﬂ%@ﬁéfﬁ’aépgs&S'Ie&‘é@ot?ﬁ- §-9- Red Br9s $HAhAS GIMeXsol vent

whi ch i s f qeeramrig)tdhdedapsil) SpMbptéinWabiRg Spddbi¥era éﬁp?ésmﬁroﬁéis,a“

emul si fying agent. A granular solid conprises the active ingredients
associ at ed W#liofhipHeRie?d 4t BUBger and H. viriscens, and Pieris brassicae; Diptera,

including Musca domestica, Ceratilis capitata, Erioischia brassicae, Lucilia sericata
and Aedes aegypti; Coleoptera, ihc!uding Phaedon cochleariae, Anthonomus
grandis and corn rootworms (Diabrotica spp. e.g. D. undecimpunctata); Orthoptera,
including cockroaches, such as Blaffella germanica; ticks, e.g. Boophilus microplus;
lice, including Damalinia bovis and Linognathus vitulf, as well as spider mites such

as Tetranychus urticae and Panonychus ulmi.

The compositions of the invention may be empioyed in many forms and are often
most conveniently prepared in aqueous form immediately prior to use. One method
of preparing such a composition is referred to as "tank mixing” in which the
ingredients in their commercially available form are mixed together by the userin a
quantity of water.

In addition to tank mixing immediately prior to use the compositions containing
deltamethrin and acetamiprid may be formulated into a more concentrated primary
composition which is diluted with water or other diluent before use. Such
compositions may comprise a surface active agent in addition to the active

ingredients and examples of such compositions are as follows.

It can be a dispersible solution which comprises the active ingredients dissolved in a
water-miscible solvent with the addition of a dispersing agent. Alternatively it can

comprise the ingredients in the form of a finely ground powder in association with a



such as kaolin, which mxture is granul ated by known nethods. Alternatively
it conprises the active ingredients adsorbed or absorbed on7 Apgizeegr anul ar
diluent, for exanple fullers earth, attapulgite or linestone grit. A

di spersible or wettabl e powder usually conprises the active ingredients in
adm xt ure WgldyReshi t able surfactant and an inert powder gilHeatsHch as
china clay. Anot ger sui tabl e concentrate is a fl owabl e suspension
concentrate which is formed by gri.ndi ng the active ingredients with water,

a wetting ; ' . I ope. circunstances it may be
desirabl e ?‘ gs%%(})s#ﬁ‘%%e%tt %ﬁa?‘%@%&gf’“ '?%f\%ﬁ‘ "3’?&5&0 %lya_apa% eoroqeqrﬂt‘:("hé%'rﬁ?@nent s

i s present ifidesied beatided teadrt emalsioresfiaiiat wakht gihe aispRendon sragaoaent s i s

di spersed as_a.powder in this .concentrate. The concentrate of the active

i ngr edi ent ?9{%&"5&%@&38&9‘?%0@?@5@& ive conponents) in a conposition for
direct application to the crop by conventional ground nethods is
preferably within the range of 0.001 to 10 per cent by weight of the
conposi t i oMY eYaifiakle coneeritpte cemBrsssthe aslivengradieghdissaled imer e

concentr at bt | kg ' desirable in
t he case of%% :Et%r?i a %@%Fg@%n@ﬁ‘i&ﬁﬂoﬂg‘aﬁ@k{/\% g'g'/u %?EO%WEEB%OBM 4 The
i nventi on prasenceof anlemulsifiipglagent.or controlling a pest, especially an
arthropod pest, e.g. an insect pest or an Acarina pest, which conprises
applying to the pest or its locus, deltanmethrin and acetam prd either

t oget her OR dgrangiapsstideemprides RS adtNeiyrédicms a¥sataded Wah PoRdef difichisXt Ur e

conprising deltamethrin and acetam prid for controlli gﬂ pests.
such as kaolin, which mixture is granulated by known methods. Alternatively it

comprises the active ingredients adsorbed or absorbed on a pre-granular diluent, for
example Fuller's earth, attapulgite or limestone grit.

A dispersible or wettable powder usually comprises the active ingredients in

admixture with a suitable surfactant and an inert powder diluent such as china clay.

Another suitable concentrate is a flowable suspension concentréte which is formed
by grinding the active ingredients with water, a wetting agent and a suspending
agent.

In some circumstances it may be desirable to combine two types of formulation e.g.
one of the components is present in an emulsifiable concentrate and the second
components is dispersed as a powder in this concentrate.

The concentrate of the active ingredients (when used as the sole active
components) in a composition for direct application to the crop by conventional
ground methads is preferably within the range of 0.001 to 10 per cent by weight of
the composition, especially 0.005 to 5 per cent by weight, but more concentrated
compositions containing up to 40 per cent may be desirable in the case of aerial
sprays.



The disclosures in European patent application No. 00121924.6 from which
this application claims priority, and in the abstract acconpApi2095t his
application are incorporated herein by reference. The invention is
illustrated in the foll owi ng Exanpl e which descri be experinments in which a
synergistic oWas observed. The desired concentratio ctive

i ngredi ent s“\’yags achl eved by diluting, with water, the com%ef%ll)%{lﬁsfl‘?

avai |l abl e 25% by vol unme emnul sifiable concent rate of deltanethrin and 20%

by wei ght ter gh gégder of a rid, each of which contained
convent i ona e'UY?rg?f' g incluges g meth '&Iﬁ?t"g’gcﬁ Pestoeshesially R athioRed beans
(Phaseol us pest&ag léiﬁiﬂ@@ét%ehmr%ﬁ%r%bast Michicompiised hﬁfplfrlﬁg't@}f]ﬁ g{jg,s

vaporariorum for oviposition in a closed chanmber.

adul ts wer étSHP‘EHﬁﬂdB'FQm?‘Ihénﬁﬂﬁﬁﬁ@fawtld@hebm?fheh@f @gayguem@ed at the
surface of the | eaves. The plants were placed in a greenhouse for 7 days to
conpl ete the devel opnent: of the eggs to the larval stage L 1/2. The plants
were then Rysthey thwrevs provided thedisel af aahixttoerpompdsing deltamethn asd of t he two,

by hand wit until.conplete coverage of the plant surfaces
sbafpoiB A R HifonEbesey |

with the spra ed. The plants were then placed in the
greenhouse for a further 10 days. Two .replicates of each test was carried.

The nortali f the nY hs of Trial eurodes vaporsriorumwas estimated 10
days af t or L5PaRren MR Opsan BYERAEIGHIONAD. DRAZ1 92408 TOEBNCI NS Ul at ed.

To i nd cat cogheatN\ Aoy, S0 E SRR MESISAIGIAOh I RERORBRAR! S (he

results were treated in the manner descri ul ati ng
Syner gi st dnmrateqdmrelanwaez/ 30200 PCTI EPC] I 10844 5

The invention is illustrated in the following Example which describe experiments in
which a synergistic effect was observed. The desired concentration of the active
ingredients was achieved by diluting, with water, the commerciaily available 25% by
volume emulsifiable concentrate of deltamethrin and 20% by weight water so!ui?le

powder of acetamiprid, each of which contained conventional surfactants.

Example

Two planis of two week old French beans (Phaseolus vulgaris) were infested with
adult whitefly (Trialeurodes vaporariorum) for oviposition in a closed chamber. After
48 hours, the adults were blown off the plants so that only the eggs stayed at the
surface of the leaves. The plants were placed in a greenhouse for 7 days to
complete the development of the eggs to the larval stage L 1/2. The plants were
then sprayed with the individual compounds and mixtures of the two, by hand with a
spray gun, until corhplete coverage of the plant surfaces with the spray liquid was
obtained. The plants were then placed in the greenhouse for a further 10 days. Two
replicates of each test was carried. The mortality of the nymphs of Trialeurodes

vaporariorum was estimated 10 days after application and the average of the two
replicates calculated.

To indicate the existence of synergism between the active components the results
were treated in the manner described by Colby S.R., "Calculating Synergistic and



Ant agoni sti c Responses of Herbicide Conbinati ons" in Weds 1967 15,
20-22).,in this nethod the "expected" percent control, E, of ApHe005
conbination is given by the equation. E=X+Y- XY 100 in which X = the
percentage of control wth substance A at a given rate (p), Y = the

" per cent age rol wth substance B at a given rate (q and E =
expect ed coﬁh@?ﬁ% A+B at a rate p+gq. If the observed co%ﬂ’@]‘mﬂf’s"fhe

m xture is greater than E the results |nd| cate synergism ‘7 April 2005 WO
02/ 30200 P /EPOl/l 44 The éﬁjﬂ% as_follows: deltanethrin (D)
Expect ed ( QU 'Pld§|QQf9b'H@)tHl”§| ineYepds 196719930r22). In

(9% accor di ﬁﬁlstrﬁetﬁéblﬂié'fbxﬁéc@@‘ for€ert ohrftrdl, E, of the combination is given by the

equation.

E=x+y- XY
100
in which
X=  the percentage of control with substance A at a given rate (p),
Y = the percentage of control with substance B at a given rate (q), and
E= expected control by A+B at a rate p+q.

If the observed control of the mixture is greater than E the results indicate
synergism.
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The results were as follows:

mortality |Expected
deltamethrin (D) | acetamiprid (A) |in (%) | mortality (E)
{ppm) (ppm) according to

Colby
1 - 73,75
0.6 475
0.33 — 47,5
0.2 36,25
0.1 — 55
0,06 — 15
0,033 — 8,75
0,02 - 25
0.01 - 0,75
0,006 — 0
- 3 56,25
— 1 . 23,75
— 0.3 75
= 0.1 1,25
6,03 0
7 ' 3 825 88,5
0,33 1 82,5 60
0.1 0.3 55 30,6
0,033 0.1 35 9.9
0,01 0,03 8.75 0,75
0.6 3 93,75 |77,0
0,2 7 63,75 |51,
0,06 0.3 33,75 |21
0,02 0.1 10,5 3,7
0,006 0,03 2,25 0






