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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 ﬁiXtUFGP@QﬁQﬂ@b&%FogﬁéﬁthrOid, deltanmethrin, 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)
acetanipr?aeié%gﬁggﬁ%m%g%gBég%%%@mgﬁgeé(¥Bfﬁ &H%@%Eﬁ?a?ﬂﬁ htion provides 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, ﬁ'\tfjﬁ%%g‘ﬁéhh e AerJfsced mpdyres, obpyralbreidswith aiGhlarenisetisyhni prid i s
in the rangectRidd, 6QR &s imitiacldprid) acdeRf: :%it%ﬁpﬁahhh‘gg oﬁﬁz%ﬁéthroﬁ¢e present

invention provides the use of a conposition;. ‘according'to the first
aspect f ofPRIeEIbHBTIREEDBYRemEt:. US-AFH8B0,142 describes mixtures of

chloronicotinyl insecticides and pyrethroids for termite controf and discloses a

mixture 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.



la Deltamethrin is the common nane for (S)-o-cyano- 3- phenoxybenzyl
(1R 3R)-3-(2, 2-di bronvi nyl ) -2, 2-di net hyl cycl opr opanecar boxy| anprila0ds
acetamprid is the common nane for

"o E-N -[(6-chloro-3-pyridyl methyl)]-Nz-cyano-N - nethyl acetam di ne. The

~ratios of the deltamethrin to acetamprid vary over a w de range but are
usually in the range 5:1 to 1:10, egpecially 1:1 to 1:5. In addition,

ot her pesticides may be enployed in conjunction with the active

i ngredi ents descri bed above providing they do not adversely affect the
interaction between the conponents a) and b).. For exanple it is sonetimnes

usef ul B hnc%}ﬁ additional insecticides or acaricides to extend the
range of DM w'%tﬁe&PHEfﬁort@am@fﬁrdﬁlﬂ-caawﬁmhesmnm of pests. 7 Apr|I

2005 WO @&':ﬁ@?@l@z EQTdrEﬁQHyﬁfﬁ%ég?ethﬁgﬁl H%%f‘bg%lb%fﬁ{ds dce aﬁﬁ'}cpﬁili iR

over conm ng reduced sensitivit toelrth

conponent§ C‘Pﬁl@“%'ﬁ%@ ifepri Erh@[(@fcﬁme-a-mwdmmaihylm\é—caam-m agai nst a wide
‘range ofp ang&,gagl ally sucking pests such as Thrips spp., e.g. T
tabaci and noptera, including aphids such as Megoura viciae and
pl ant hoppers, such as N laparvata lugens and Nephotettix cincticeps,

whitefli s Tr.ial rodes vaporari orum and Bemni sia tabaci, and
Psyl | a sﬁﬁe fa§§é9@ §sielipdetiyingo %‘8@"@%@ vary, OMera widefange pelcargluskiplls, and
capsi ds, nnmmaraﬂgpmm1nOCéspéblwy$n%qp$.era spp, eg S.littoralis,

In addition, other pesticides may be employed in conjunction 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 sp\ectrum of pests,



Heliothis spp., eg H armgera and H viriscens, and Pieris brassicae;
D ptera, including Misca donestica, Ceratitis capitata, EripApalpoes
brassicae, Lucilla sericata and Aedes aegypti; Col eoptera, including
Phaedon cochl eari ae, Anthononmus grandis and corn rootworns (Diabrotica

spp.. e.dg. npunctata); Othoptera, including coc such as
Blattella gerdr:%&%lﬁ@g ticks, e.g. Boophilus mcroplus; | |%‘(I:aﬂﬁﬁ)2§ lﬂjl ng

Danal i ni a bovis and Li nognathus vituli; AS wel | as spider mites such as
Tetranychu nd_P nony.ehus ul nl The ¢ j1.ipons of the i nvention
may be enplsgh%e%’rg@?ﬂ@ﬁvspg ﬁﬂﬁ' %%’FEC"&?"E%FP"“ "ggg'ls U\éﬁ)’é‘rﬂeﬁ/ OfiBBar ed in
aqueous f orafthanimeiiduiabtompdnemts 1 0 use. One nethod of preparing such a
conposition is referred to as "tank m xing" in which the ingredients in
their conmercially available formare mxed together by the user in a

auant | ¢y, Ofeichioclibnd i iRfersdn A kot HoRliel TR BhAY Ur pdr 10 Use e

conpositions containing deltanethrin and cet am pri or nul at ed
into a nor esspepisBhsuckingdpgsts skohyas Buippsppi e@lT\KHbaﬂlamdsTablalmrt ddmaptena,wat er

or ot her di; | rface
active agenbaﬁﬂh%ggﬁ%ghﬁ? gs M%E’Q& ‘%@gggﬁ%éf?ﬁ@?c’enﬁte S @%ﬂ?ﬂ’? %f such
conposi t i onsgensearaisNémfdtenis cmbt!cepenwhmﬂ&sdé@h@ssTiﬁlwr@d&s@Hap@ﬁerﬁlh
conprises the actiye ingredjgnts dis ved in a er-m sci bl e sol vent
with the adifi% é‘%m@ffaéa%,l %'BL‘S“%W ﬁ@pﬁggﬁ%emmfafae?@apm@é?%s PUCh A CimS¥npr i se t he
i ngr edi ent Seéilakihe dnard Qﬁsal_é& dl?té(ragiheluﬂﬂg%9\6@3ﬁteifa”sp%5§8®!ﬁito}‘élié wth a7
April 2005 WO 02/30200 PCT/EP

Heliothis spp., eg H. armigera and H. viriscens, and Pleris 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



di spersing agent and intimately m xed with water to give a paste or cream
which can if desired be added to an enul sion of oil in waterApd2005e a

di spersion of active ingredients in an aqueous oil emnulsion. An-

enul sifiable concentrate conprises the active ingredient dissolved in a
wat er - i nmi 59@)&12%02%?' vent which is formed into an emul si O”P(‘,“f/h{b NRyEr in the
presence of an enulsifying agent. A granular solid conprises f11e active

i ngredi ents associated with powder .dil gnts such as kaolin, which mxture

is granul a : : Lyely [t conprises the.active

i ngr edi ent tg%ggg%l}dége@“graﬁgﬁ)@%%%%%&ia& g'g%f )é((?'n%'lbﬁla p&quJ%rncir?arp E“&"C?‘e%‘ﬁrrpl e

Ful l er' s edfrdesirechbe apded)id an emulsionesftoiirewgter to gife didigprisiblbbRadtive Wet t abl e
powder usually.conprises the active ingredients in .admxture with a

sui tabl e sﬁ}q{é@?'&tﬁf” ﬂ'ﬁﬁq%‘)‘f%@f‘?‘“‘ﬂﬁ\%er di | uent such as china clay. Another
sui tabl e concentrate is a fl owabl e suspensi on concentrate which is forned
by grindi n% the active ingredients with water, a wetting agent and a
suspendi ng AnRjaysifiablp copeantiate compiispsdbe activeirgredientdissalvasiinat o conmbi ne two
types of f Quftidiisiis sSivenﬂFJﬁiﬁms fohfied AP ERLR Wil %Ezmn thg an

enul sifiable concentrate and the second conponents I's dispersed as a
powder in grasencentamemalsifyinflageobncentrate of the active,ingredients (when
used as the sole active conponents) in a conposition for direct
application to the crop by conventional ground nethods is preferably

Wi t hi n t he Agragelap$olid.dPdprises I é&ii/e‘ﬁ@r?ﬁdiéhts wBdcitte@vith PARAEOMRRRAIst | ON,

especially 0.005 to 5 per cent by weig but nore concentrated
conposi t i ofYch B8R KaglR; WB'GGH"“?‘B"%@ ganulgied by kagwp aneteads: Aewatively fte case of
aeri al comprises the active ingredients adsorbed or absorbed on a pre-granutar diluent, for

example Fuller's éarth, 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.



sprays. 7 April 2005 WO 02/30200 PCT/EPQOL/ 10844 4 The invention thus

i ncl udes a nmethod for controlling a pest, especially an arthr apacoopest,
e.g. an insect pest or an Acarina pest, which conprises applying to the
pest or its locus, deltanethrin and acetam pdd either together or in
sequence. FyrdBBhhhere is provided the-use of a mxture ¢ iﬁbeﬂg

del tanethrin an acetamprid for controlling pests. The drsclaosures in
Eur opean patent application No. 00121924.5 from which this application

claims priogity, and jn the abstract céo nying this application are

i ncor por at g&%‘ﬁ\’%‘ﬁﬁ"ﬁb“? @FE‘PS‘&E@?&H% or ﬁ‘?/'gFR f'_éna 8§5t1 ?ﬁ%ﬁﬁh@%é“hwpﬁﬁe

fol fow ng Exstl: aHTholict §RECsidIARKRE PSR Bhiznicdmpabe BpdlyiRy RPHGIekt G ©f f ect
was observed: The desired concentration of the active |¥|g edients was

achi eved bytsdPguss Aakamelhiin and seetaminiid elibpiiogether pyingegueads.e 25% by  vol ume
enul sifiable concentrate of deltanmethrin and 20% by wei ght water sol uble

powder of acetam prid, each of which contained conventional surfactants.
Exanpl e Tvicirfhieathtese &f providedérekussl of afniztucd comprising Baltereethtis andil gari s) were

i nfested wi Lt whi | (i al eurodes vaporariorum for oviposition
Riofigh forkBplpiing s}

in a close urs, the adults were blown off the plants
so that only the eggs stayed at the surface of the | eaves. The plants were

pl aced in reenhouse for 7 days to conplete the devel opnent of the eggs
to the |larv @%Cﬁ@%ﬂ'@s iy buropgan patgpiappligation No. 00121924.5 from which this

application claims priority, and in the abstract accompanying this application are
incorporated herein by reference.

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



t hen sprayed with the individual conpounds and m xtures of the two, by hand
with a spray. gun, until conplete coverage of the plant surfaggsi 2a006h 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
"nortality o nphs of Trial eurodes vaporariorumwas_estimated 10 days
after appli &%‘%%‘%&ﬁnd t he average of the two replicates BGTERMA0MY . 1o

i ndi cate the existence of synergi smbetween the active conponents the
results WSATE treated in the manner des.ibed by Colby S, R, "Calculating
Syner gi sti ¢ 4ACY PIPODERL O\ BISIdETBPIPRtNE PN Wesds 4967 19RA0:ninst i ¢

Responses  chishiaethbe tike'cRpaRbaaidreiit cohtfol VI Estshd- 96rbihBiiort8 eh by tle thi's

met hod the "expected" percent control, E, of thé conbination IS given by
the equati¥HaleN.= X+Y - XY 100 in which X = the percentage of control with
substance A at a given rate ( Y = the percentage of control wth

substance B at a gi verEraf¥ {q), and E = expected control by A+B at a rate
p+q. If the observed control o %he m xture is greater than E the results
indicate synergism 7 April 2

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.



WO 02/ 30200 PCT/ EPO1/ 10844 The results were as foll ows: Expected

deltanethrin (D) acetamprid (A) nortality nortality (E) (pphhpdit@opsn
(%9 according to Col by 1--73,75 0,6---47,5 0,33-47,5 0,2---36,25 0, 125
0, 06--15 0,033--8,75 0,022,5 0,01--0,75 0,0060 356,25 -123,75 -0,37,5

WO 02/30200 PCT/EP01/10844

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
- T 53,75
— 0.3 75
S 0.1 1,25
6,03 0
7 ' 3 82,5 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




-0,11,25 0,030 1382,588,5 0, 33182,560 0, 10, 35530, 6 0, 0330, 1359, 9

0, 010, 038, 750, 75 0, 6393, 7577, 0 0, 2163, 7551, 4 0, 060, 333, 7521, AApril 2005

0, 020, 110, 53,7 0,0060, 032,250 7 April 2005 WO 02/30200 PCT/EPQOL/ 10844 7
The LC50 in ppmof the m xtures was cal cul ated and conpared with the
expected L fr the expected nortalities according to | b The
results wer %ZISP%F} ows: RatioLC 50LC50 (PPM, of D A(ppn?% ‘?‘5‘3‘1
according to Col by ’ .

The LC50 in ppm of the mixtures was calculated and compared with the expected

LC50 from the expected mortalities according to Colby.

The results were as follows:

Ratic LC50 LGy (ppm),

of D:A (ppm) expected

according to
Coiby
1:3 0,261 0,631
1:5 0,523 1,000




1: 30, 2610, 631 1:50,5231,000 7 April 2005 8 Clains 1. A pesticidal
conposition conprising a) deltanethrin, and b) acetam pri d.7 RprilR005
conposition according to claim1l wherein the ratio of the deltanmethrin to
acetamprid is in the range of 5: 1 to 1: 10. 3. The conposition according
to claim1, wherein the ratio of deltamethrin to acetamiprid is in the
range of from1:1 to 1:5. 4. A nethod 8or controlling a pest, conprising
the step of applying to the pest or its |ocus, deltanethrin and
acetamprid, either together or in sequence, wherein the synergistic ratio
of deltaneChims$ to acetamprid is in the range of from5:1 to 1:10. 5. The
nmet hod of claim4 wherein the applying step conprises applying a
synergistic ratio of deltamethrin to acetamprid in the range of fromb5:1
to 1:10. 61. TheAmestividhl odmpositiom compliieingi n the ratio is in the range of from
1:1 to 1:5. 7. The use of a conposition according to clains 1 through 3
for controlling) pekamsethrin, and

b) acetamiprid.

2. A composition according {o claim 1 wherein the ratio of the
deltamethrin to acetamiprid is in the range of 5: 1 to 1: 10.

3. The composition according to claim 1, wherein the ratio of
deltamethrin to acetamiprid is in the range of from 1:1 to 1:5.

4, A method for controlling a pest, comprising the step of applying to
the pest or its locus, deltamethrin 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.

5. The method of claim 4 wherein the applying step comprises applying a
synergistic ratio of deltamethrin to acetamiprid in the range of from 5:1
to 1:10.

6. The method of claim 5 wherein the ratio is in the range of from 1:1
to 1:5.

7. The use of a composition according to claims. 1 through 3 for

controlling pests.



