1 B FEB ?00S 1 Control of wood-destroying pests with Thianmet hoxam The
invention relates to a nethod of controlling wood pests which conpri §¢§BZ@3
applying to the pests or to their habitat a pesticidally active anount
pesticidal composition conprising, as active ingredient, at |east a
conpound of formula 1~ Y cH3 (I, thiamethoxam), NN+ ,Ol O in free form
or in the formof an agrochem cally acceptable salt, and at |east one

adj uvant; to the corresponding use of those conpounds, to pesticidal

conposi tions conpr|3|no thlanethoxan1as active ingredient, to a process for
the pr &garelol weoddesiringpests,with Thiamethoxany e yse of such conpositions, and
al so to plant propagation material accordingly protected against pest
attack. The conpound used according to the invention, thianethoxam

(3-(2- thbﬂfv@ntion&etdfé@tbcd m@thod of controlling wood pests which comprises applying o the
yl met hyl ) -5-nmet hyl - 1, 3, 5- oxadi azi nan-4-ylidene(nitro)amne), is knowm to the

per son PSR P @dhﬁ"ﬁ ha?‘t?é aqesticigally aéﬁ‘f?rﬂﬂ%“'f‘ |° WW'%%@WE@%W&W”QTM
BritishsGb@e i ?r@&i%ﬁ{ laPRabUBShpound\We kdrinila Edi tion, page 896. Agrochemically
acceptabl e salts of thianmethoxamare, for exanple, acid addition salts.
Those aci d addition salds are forped, for exanple, with strong inorganic

aci ds, such as mneral t6S, e[g. perchioric acid, sulfuric acid, nitric
acid, nitrous acid, a ph s\?bQ/cNam or a hydrohalic acid, with strong
organi ¢ carboxylic acids, Such”as nsuBrst i t(uttmdm@mogam;t ituted, e.qg.

hal o-substituted, C, -CAal kanecarbogylig acids, e.g. formc aci d acetic acid
or trifluoro- acetic acid, saturatedyor unsaturated dicarboxylic acids, e.g.
oxalic, malonic, succinic, naleic, f ric and phthalic acid,

hydr oxycar boxylic acids, e.g. ascorbic, lactic, malic, tartaric and citric
aci d, &t frerfespics intiedormyel an agroghespieally asoertahle salh @ndat leagtonesadiuvaitibst i t ut ed
or substltut ed, e.g. halo-substituted, C, -C4al kane- or aryl-sul fonic acids,
e.qg. W@H@@rrewownq@qﬁrﬂ@sgmwu%dsw pestivial cagiResilings o@BRNsRSor di ng t o

the i nyGRHLERBxAR aba8fivd RGAIRME th B prdi8ss for the preparation of such compositions, to

the use of such compositions, and also to plant propagation material accordingly protected

against pest attack.

The compound used according to the invention, thiamethoxam (3-(2-chloro-1,3-thiazol-5-
yimethyl)-5-methyl-1,3,5-oxadiazinan-4-ylidene(nitro)amine), is known to the person skilled in
the art, for example from The Pesticide Manual, The British Crop Protection Council, Twelith
Edition, page 896.

Agrochemically acceptable salts of thiamethoxam are, for example, acid addition salts.
Those acid addition salts are formed, for example, with strong inorganic acids, such as
mineral acids, e.g. perchloric acid, sulfuric acid, nitric acid, nitrous acid, a phosphoric acid or
a hydrohalic acid, with strong organic carboxylic acids, such as unsubstituted or substituted,
e.g. halo-substituted, C+-C,alkanecarboxylic acids, e.g. formic acid, acetic acid or trifluoro-
acetic acid, saturated or unsaturated d'icarboxylic acids, e.g. oxalic, malonic, succinic,
maleic, fumaric and phthalic acid, hydroxycarboxylic acids, e.g. ascorbic, lactic, malic,
tartaric and citric acid, or benzoic acid, or with organic sulfonic acids, such as unsubstituted
or substituted, e.g. halo-substituted, C;-C,alkane- or aryl-sulfonic acids, e.g. methane- or p-
toluene-sulfonic acid. The compound used according to the ia{wention in free form and in the
form of its agrochemically acceptable salts is to be understood hereinbefore and hereinafter
as including, where appropriate, the corresponding salts and the free compound,

respectively. Preference is given to thiamethoxam in free form.



formof its agrochem cally acceptable salts is to be understood hereinbefore
and hereinafter as including, where appropriate, the corresponding salts
and the free conmpound, respectively. Preference is given to thlaneh%qﬁ%qmﬂn
free form 6 FEB 2)F 2 Many different classes of active ingredient ar
mentioned in the literature as arthropodicidally active ingredients for
controlling termtes. It has now been2found, surprisingly, that the

conmpound t hi amet hoxam has especi al | y advant ageous activity agai nst wood
pests, especially against termtes, nore especially representatives of t he
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Ao ot parepBaiRER BERspecil A RIRuSo S 2yl Rttt B0 Restpat ot us and
A.  peespeEiatip againftematespnosgspecily represaptiativel. of evaiorclef lsopte€r.y pt ot er nes

spp., for exanple C. brevis and C. cavifrons; Heteroternes spp., for
exanpl Tetrhitea inchude, edﬂecnianyihedﬂramemldodid:temﬂdde@ Kaiotdmnlmnjaer(rmnss@me,s) for exanple

H nos Macr at er, exa
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Par aneot her nes_sp for exanple P. sinplicicornis; Pseud- acanthotermes
spp. PEﬂV'SéﬂérﬁchéV'ﬁO"%"I'qt?@?q’@eﬁﬁlép pror §15arnwlaét a”ﬁé‘ﬁi dupflicela @pd "5[5?5“"3 for

exarrpl FlobotefrhéV/ 40 Sor Ekanihé Al Hz'o%b"‘rnm&s MaicRériries sBp FetBxhimple k. santonensis
and R hesperus; Coptotermes spp for exanple fornmpsanus and C.

cr assusichpstseai; Mo fisiagen M- beﬂ’@‘PSUSeMaﬁkfhWa@US@ﬁgl%tﬂat%ﬂ’ﬂﬁ'% Migratermaevadensi s;
For oxSibl 2 ROTRBLEARPLIRER N, roineRiEW 1Epidus, I AGharcfBAGM icRAcRS, SPP-
Ter nes Napyitermfasrspex émmemple i aqostalis;; Nen’c¢rn'@6\ﬁppeﬂmamp . N. gastroi le T.
tri nor (A QqlFRleriSe Sy ok bR 2 bRIEES O AR, sribdiRRIL O LTS 1o the
i nst antatherickistandrO.foadiuspRzraotdthennesspp e foraxamplet %rSlmpIicicorms Pseud-

acanthotermes spp., for example P. militaris and P. spiniger; Reticulitermes spp., for

example R. flavipes, R. virginicus, R. tibialis, R. humilis, R. santonensis and R. hesperus;

Coptotermes spp., for example C. formosanus and C. crassus; Zootermopsis spp., for

example Z. angusticollis and Z nevadensis; Incisitermes (Kalotermes) spp., for example 1.

minor; Marginitermes spp., for example M. hubbardi; Prorhinotermes spp., for example P.

simplex; Termes spp., for example T. fatalis; Trinervitermes spp., for example T. trinervius;

very especially Odontotermes smeathmani, Trinervitermes trinervius and Amitermes

evuncifer.

Preferred is a method according to the instant invention for controlling subterranean ter-
mites, especially of Reticulitermes, Coptotermes and Zootermopsis; very especially Reti-
culitermes. Also preferred is a method according to the instant invention for contralling
drywood termites, especially Cryptotermes, Incisitermes and Neotermes. Another preferred
embodiment of the instant invention is a method for controlhrp powderpost (furniture)

termites, especiaily Cryptotermes.

On the one hand, preferred is the control of structural termites which damage buildings. On
the other hand, also the control of agricultural species is preferred. Agricultural termite

species are those termites which damage crops.



mtes, especially of Reticulitermes, Coptotermes and Zooternopsis; {K
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Cryptoternes, Incisiternmes and Neotermnmes. Another preferred enbodi ment of
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Term tes can cause consi derabl e damage to buil di ngs, crops and stored goods
especi dlemyitescangmoge aorhmdmbblb aamhgd sshiiieings cerogfand stocbddgbo8s eSperidlyias of

termtes are in princi rentla I an, antermte whi ch are
t he modecgiapBiclatiydes ?‘F ﬁi‘%f‘? éagw%Eﬁa?Q terrg B iMMRCIP ﬁ‘i’n or der

t hat suygferéiafed: es al ways have access to the necessary noisture, they nust
have a direct connection to noist soil. Danage by termtes that are active

under grpRdranen frimes whicH@YStha TR wWidedBrath! feqg dﬁérwaﬁn ft df8Q@dnoider M tes whose
habitat is on dry wood, although | ess common, {())desent a maj or problem
Y

becaus @nvimen. Iferderdbatisueh tesmitas alwars ha‘rﬁﬁ‘@?s hpaecessaty r@%iﬁ‘#’%é‘%%’ss to
bui | di nggst waekes drréﬁ%nﬁé&r% k@ﬁoeﬂgo.r Bapi B b té@hles A afd éctﬁr@ 'ﬂhéerg?dﬁ rs are

al so brought 1 nto hones furnl uré that is alrea

Pr et r eds Aimpshalvays Qsmﬁﬁ%ﬁf‘e@ﬁmmt@mdeffect i ve method of controlling such
termtes. Because the damage caused by termtes living on dry wood is

pr oduc&ﬁrmﬁe%wbqubltahaﬁntdnawo%@%wgweamqwm@e represenf a majar pobem
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Dama e term vi'ng under groun [ n a Nnol envi ronnent
pr eventreo,l shinedas ard throuply ceaslss andhgir verte.c@therscrte lajsodrought inde bemasibewayo t he

termteg flﬁ)rFritlErQ tﬁfﬂ% 5Iret?a?ip 'irﬁ@éted.%r&l?eating wood is considered the most effective
method of controlling such termites. Because the damage caused by termites living on dry
wood is produced more slowly than that caused by termites living in a moist environment,

damage by the former is found especially in old buildings.

Damage by termites living underground in a moist environment can be prevented especially
by applying insecticidally active substances to the termites or to their habitat. Such
compounds are conventionally used especially by application to the ground around the
buildings, crops and stored goods.

The currently available compositions for controlling termites are not satisfactory in all
respects because comparatively large areas around building structures, or the buildings
themselves, usually have to be treated with large amounts of insecticide. That can lead to
subsequent problems especially in houses, more especially when persistent pesticides are
used. There therefore exists a further need for improved solutions, especially using an active

ingredient that can be used in especiaily small amounts and }hat is of low volatility.

The invention accordingly relates also to pesticidal compositions comprising thiamethoxam,
such as emulsifiable concentrates, suspension concentrates, directly sprayable or dilutable
solutions, coatable pastes, dilute emulsions, wettable powders, soluble powders, dispersible

powders, wettable powders, dusts, granules, pellets, aerosols or encapsulations in polymer
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adj uvant i n the conpositions used according to the inventiaon include, for
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adj uvants, for exanple by grinding and/or sieving, oo o
pared in known manner, inl the absence of adjuvants, for example by grinding and/or sieving,

for example to a specific particle size, or compressing the active ingredient, or in the pre-
sence of at least one adjuvant, for example by intimately mixing and/or grinding the active
ingredient with the adjuvant(s). The invention relates also to those processes for the pre-
paration of the compositions according to the invention and to the use of thiamethoxam in
the preparation of those compositions.

The compositions usually comprise 0.1 to 99%, especially 0.1 to 95%, of active ingredient,
and 1 to 99.9%, especially 5 to 99.9%, of - at least - one solid or liquid adjuvant, it generally
being possible for 0 to 25%, especially 0.1 to 20%, of the compositions to be surfactants (in
each case percentages are by weight). Whereas commercial products will preferably be
formulated as concentrates, the end user will also often employ dilute formuiations which
have substantially lower active ingredient concentrations. Preferred formulations have
especially the following composition (% = percent by weight):

Emulsifiable concentrates:

thiamethoxam: 1 to 90%, preferably 5 to 20%

surfactant: 1 to 30%, preferably 10 to 20%

solvent: 5 to 98%, preferably 70 to 85%




for exanple to a specific particle size, or conpressing the active
ingredient, or in the pre- sence of at |east one adjuvant, for exaqgiﬁﬁpﬁm
intimately m xing and/or grinding the active ingredient with the '
adjuvant (s). The invention relates also to those processes for the pre-
paration of the conpositions according.to the invention and to the use of

t hi amet hoxamin the preparation of those conpositions. The conpositions
usually conprise 0.1 to 99% especially 0.1 to 95% of active ingredient,
and 1 to 99.9% especially 5to 99.9% of - at least - one solid or liquid
adjuvant, it generally being possible for 0 to 25% especially 0.1 to 20%
of thepg&gpositions to be surfactants (in each case percentages are by

wei ght). Vlhereas commercial products will preferably be formulated as

concentainetBoxankie end user will al so oftleR 19FpIPsS et A-& 19 d¥aul at i ons whi ch
have syhigitaamidral |y |ower active ingredgeng geonpretbfably 016 1o ¥#ferred

formul ati ons have especially the follow ng conpositiion (% = percent by

wei ght): Emul sifiable concentrates: thiamethoxam 1 to 90% preferably 5 to
20% sy Alondent@ted0% preferably 10 to 20% solvent: 5 to 98%

prefer 0 FEB 200, Dusts: thianmethoxam solid carrier: 5
0. 1 t othisgngthewastierably 0.1 to 1 % 99. 8 te 35%0pselerablyci0abI5P?99. 9 to 99%
Suspeng| concentrates: thianmethoxam ol RY fer y, 10 to 50%

wat er:ab%&l'to 24% preferably 88 to 30‘%45%r&?éé?@l%@wﬁttg%é% preferably 2
t o 30%uMadattl e powders: thi anet hoxam 10030t p8detablyrdodd0dbly 1 to 80%
surfactant: 0.5 to 20% preferably 1 to 15%

Wettable powders:

thiamethoxam: 0.5 to 90%, preferably 1 to 80%
surfactant: 0.5 to 20%, preferably 1 to 15%
solid carrier: 5 to 99%, preferably 15 to 98%
Granules:

thiamethoxam: 0.5 to 30%, preferably 3 to 15%
solid carrier: 99.5 to 70%, preferably 97 to 85%

The activity of the compositions according to the invention can be substantially broadened
and adapted to prevailing circumstances by the addition of other, for example insecticidal,
acaricidal and/or fungicidal, active ingredients. Examples of suitable additional insecticidal
and acaricidal active ingredients include representatives of the following classes of
compounds: organophosphorus compounds, nitrophenols and derivatives, formamidines,
nitroenamine derivatives, nitro- and cyano-guanidine derivatives, ureas, benzoylureas,
carbamates, pyrethroids, chlorinated hydrocarbons and Bacilius thuringiensis preparations.
Especially preferred mixing partners are, for example, azamethiphos; chlorfenvinphos;
cypermethrin, cypermethrin high-cis; cyromazine; diafenthiuron; diazinon; dichlorvos;
dicrotophos; dicyclanii; fenoxycarb; fluazuron; furathiocarb; isazofos; jodfenphos; kinoprene;
lufenuron; methacriphos; methidathion; monocrotophos; phosphamidon; profenofos;
diofenoclan; a substance obtainable from the Bacillus thuringiénsis strain GC91 or from
NCTC11821; pymetrozine; bromopropylate; methoprene; disuifoton; quinalphos; tau-
fluvalinate; thiocyclam; thiometon; aldicarb; azinphos-methyl; benfuracarb; bifenthrin;
buprofezin; carbofuran; dibutylaminothio; cartap; chlorfluazuron; chlorpyrifos; cyfluthrin;

lambda-cyhalothrin; aipha-cypermethrin; zeta-cypermethrin; deltamethrin; diflubenzuron;
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fubfenprox; HCH; hexaflumuron; hexythiazox; iprobenfos; isofenphos; isoxathion; ivermectin;

mailathion; mecarbam; mesulfenphos; metaldehyde; metolcarb; milbemectin; moxidectin;

naled; NC 184; omethoate; oxamyl; oxydemeton M; oxydeprofos; permethrin; phenthoate;

phorate; phosmet; phoxim; pirimiphos M; pirimiphos E; promecarb; propaphos; prothiofos;

prothoate; pyrachlophos; pyridaphenthion; pyresmethrin; pyrethrum; tebufenozide; salithion;

sebufos; sulfotep; sulprofos; tebufenpyrad; tebupirimphos; teftuthrin; temephos; terbam;

tetrachlorvinphos; thiacloprid; thiafenox; thiodicarb; thiofanox; thionazin; thuringiensin;

tralomethrin; triarthene; triazophos; triazuron; trichlarfon; triflumuron; trimethacarb;

vamidothion; xylylcarb; Yi 5301/5302; zetamethrin; DPX-MP062 — indoxacarb;

methoxyfenozide; bifenazate; XMC (3,5-xylyl methylcarbamate) or the fungal pathogen

Metarhizium anisopliae; very especially fipronil, abamectin, emamectin, spinosad and

lambda-cyhalothrin.

;
Andther embodiment is a method for protecting wood from the attack of wood-destroying

pests.

In an especially preferred embodiment of the invention, a composition comprising thia-
methoxam is used to control termites and/or other wood-destroying pests in the ground, by

means of which indirect protection of wood structures, crops and stored goods is achieved.
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ingredient in the form of microcapsules. A further preferred method is the incorporation of
the active ingredient into the building materials, e.g. insulating foam and fireboard. Another
preferred method is the application of the active ingredient via slow release polymer

matrices.

In the area of wood pest control, the compaositions according to the invention are valuable
preventive and/or curative compositions having a very advantageous biocidal spectrum even
at low rates of concentration, while being well tolerated by warm-blooded animals, fish and
plants. The compound or compound mixtures of the invention are effective against all or
individual development stages of normally sensitive wood pests, but also of resistant wood
pests, especially termites. The action of thiamethoxam may manifest itself directly, i.e. in the
mortality of the pests, which occurs immediately or only after some time, or indirectly, for
example in reduced oviposition and/or hatching rate, good activity corresponding to a
mortality of at least 50 to 60 %. /

With the compaositions according to the invention it is also possible to avoid or reduce
damage caused to plants by wood pests, especially to control pests of the said kind on
useful plants and ornamentals in agriculture, in horticulture and in forestry, or on parts of

such plants, such as the fruit, bdlossom, leaves, stems, tubers or roots, while in some cases



1000 g, nore especially from10 to 500 g, per hectare. Wrker termtes have
to wal k on the ground that has been treated with the pesticide 'W oF ggqmbto
reach the wood, inevitably taking up sone of the pesticide in the process
and carrying it back into the termte nest, and consequently spreading the
active ingredient in the termte nesg. The active ingredient can therefore
al so be presented in the formof bait, for exanple in the formof tablets
conprising the active ingredient e.g. as described in US-P-S 096 710.
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The Examples that follow serve to illustrate the invention. They do not limit the invention. |

Application Examples

Example A1: Activity against termites

Wood bait is treated with different amounts of thiamethoxam and the influence on the
hatching rate and survival of termites is tested. Solutions having concentrations of 0 ppm,
0.1 ppm, 100 ppm and 1000 ppm of thiamethoxam in acetone are used. Water is used in the
control study. The bait consists of pine wood that has been kept for four months in a natural

environment.

The termites are collected in the environment from infested pieces of wood. For the wood
bait study, the wood is held in an oven at 80°C for 48 hours. The dried wood is then weighed
and the pieces are placed in solutions of thiamethoxam of thé desired concentration for

18 hours. The pieces of wood are then removed from the solutions, dried in air and re-
weighed. In order to determine the activity of the bait against termites, the pieces of wood so

treated are placed on a thin layer of untreated soil in petri dishes.



such plants, such as the fruit, bolossom |eaves, stens, tubers or roots,
while in sone cases 1 6 FED 200 8 parts of the plants that grow |l ater are

al so still protected against those pests. Suitable target crops inl#H&B 203
context of controlling the said wood pests include especially cereals, such
as wheat, barley, rye, oats, rice, maize, sorghum mllet and mani oc; beet,
such as sugar beet and fodder beet; -fguit, such as pones, stone fruit and
soft fruit, such as apples, pears, plunms, peaches, al nonds, cherries, or
berries, for exanple strawberries, raspberries and blackberries; |egum nous
pl ant s, sych .as ans, lentils.. peas and soybeans; oil. plants,.such as
ape. R EmiES RN er FHLR SOushy Al BB IaR RRen Buir™ 3nd afitife “Cocon
beans amghecigtidhnad tioes ;a werluivb8 veeka dhesisvblopmenteof tiomBseds,cabmbanslitieand nel ons;
fibre plants, .such as . cptton, flax, h and jute; citrug fruit, such as

or ange SRS 578 reBerd A3hn erfe s s lgdefe rieed Wlwedsoed T nach,
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papri ka; | auraceae,. such as_avocados, cinnanon.and c or; ,and tobacco,

ot s, Cltariinecs LK HipiRge T ug s aives 1 A ol woul TRBUTisd Y hg ananas

nat ur aliefmifeBer pl ants, eucal yptus, as well as ornanentals. Especially
preferred areas of use are crops of groundnuts, cocoa beans, sugar cane,
CocoNnUtThedofifhoskionhs Qitordihg tcethe ifVBhEdh Xt god aeMVighi fRis &3fl eucal ypt us.
Further areas of use according to the invention include the protection of
stored goods and storeroons and raw materials fromwod pests. The Exanpl es
that follow serve to illustrate the invention. They do not |imt the
invention. Application Exanples Exanple Al: Activity against termtes Wod
bait is treated with different anpbunts of thianmethoxam and the influence on
~the hatching rate and survival of termtes is tested. Sol utions having
concentrations of O ppm 0.1 ppm 100 ppm and 1000 ppm of thi amethoxamin
acetone are used. Water is used in the control study. The bait consists of
pi ne wood that has been kept for four nmonths in a natural environment. The
termtes are collected in the environnent frominfested pieces of wood. For
the wood bait study, the wood is held in an oven at 80C for 48 hours. The
dried wood is then wei ghed



and the pieces are placed in solutions of thianethoxam of the desired
concentration for 18 hours. The pieces of wood are then renoved fromthe
solutions, dried in air and re- weighed. In order to determ ne the agtipg By,
of the bait against termtes, the pieces of wod so treated are placed on a
thin layer of untreated soil in petri_ dishes. 1 6 FEB 2007 9 The termtes
(50 workers and 2 soldiers) are i ntrfuced into each petri dish. The dishes
are inspected three tines a week for 8 weeks. The devel opnent of the
insectsﬁﬂﬁbgprqalitbes and nortality are recorded. After 8 weeks, the

bl ocks sed with water and again dried in an oven at 80C for
48 hours. The wei ght of each piece of wood is then re- determ ned. The

difference in the weights %I ves the anount of wood consuned by the
termtesl. Theéd dpaiwsi tqfo ring dergitess which oeemrises epplying tgohe activity

cont v or 1tEfTAtes. o 18 el FabRal 0, Padleidaly BE M BHat oo AP (o ¢ hei ¢
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conprising, as pesticidally active conpound thianmethoxamin free formor in
t he forfPBR @rnlrhy?eaémccfaam yagieckemigslly acapptabl sall andast least ongdj uvant .
2. A net cording to claim1l, wherein thianethoxamin free formis used

as active’ingredient. 3. A nethod for protecting wood fromthe attack of
wood- destroyi ng pests, which conprises applying to the wood to be protected
or to the habitat of the said wood- destroyl ng pests a pestl cidally active
amount o} a d%sff‘?@pﬁaﬁcc%ékﬁ‘ﬂoﬁ tleln boMpereld) Hyamethgyasniigifre formuig i ve
compoun e free formor in the formof an agrochem cally
accept agfe sa iga}%d??rtéﬁ;st one adjuvant.

3. A method for protecting wood from the attack of wood-destroying pests,
which comprises applying to the wood to be protected or to the habitat of the
said wood-destroying pests a pesticidally active amount of a pesticidal
composition comprising, as pesticidally active compound thiamethoxam in the
free form or in the form of an agrochemically acceptable salt, and at least one

adjuvant.



