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.Description 

Pozmulation and proces• for controlling social ineecta 

'1'he iziveation relates to formulatioas wh:l.ab comprise 

S silaf luof'en for controllin.g social in•ects, and to a 
process for oontZ'olling them, in· which the insect 
populations are destroyed using acutely subletbal dosage 
rates of silafluofen. 
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The two znoat important passive procesees for con~rollins 
insects a~e traps and te»cic baits. In order ~o be active, 
both type11 :must comprise a component which attracts the 
in.sects. An attractant for wasps is described,. for 
example, in ·US Patent 4: 851 218. Traditional :i.naect 
traps, he it 111ugar water in a container or' fly paper 

coated with an adhe111ive, only act on individuals wbtch 
have been attracted. 

Toxic preparations aan be fozmulated u11ing insecticide• 
with a variety of actions, and. there ex:i.11t two main 
p~inciples of action which can be 4istinguisheds ~apid 

action an4 delayed action. 

Rapidly actiq in•eoticides which de8t:roy the insect• 
immediately after the in.meats have come into cont•ct with 
~em o~.have ingested food, are suitable for co~t~olling 
non-colo:ny·forming insects. These insecticides a:r:e . . . 

25 generally employed as aerosols or in the iorm of spra~•· 
TAey are most easily used in t:he form of aczu,eou1t, partly 
aqueous or aon aqueous formulations. 

Insecticides with a delayed action are suitable for a 
different type of insect, i.e. for ~he so-called social 

30 or colony•fo:naing i~aects. Po~ example, the ao~ivity of 

pesticides with a delayed action may ~e due to the toxic 
moiety of a molecule being rele~sed s·l .. ly. O't:1l4ir methods· .f ... '. .•.. 
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for the delayed release of active suhstan.ees are tb.e use 
of semipermeable membranes, miaroac:apsulation or ~incl:i.ng 
the active e'ubatancea ·to polymer•. :l:nsect!cides which 
engage in tbe metal:)olism o! insect• and which interrupt 

5 vital proce•••• .. r also result in de•troying the in.seats 
with a time lag. Yet another type of insecticides with a 
delayed action is the tyPe which has a ~apid action at 
high concentrations, i.e. which ·1. acutely lethal, bu.t 

which, when ·applied ~t a lower, so-calle4 acutely· 
10 subletbal dosage rate, onlr destroys the insect• after 

these s:maller limo\m.ts of the active substance have been 
ingested repeateclly and involves a time lag. 

15 

Th.e social insects include th.a ants, termites, wasps and 
bees, but there are alao non-colony-fozming species in 
the case o! the wasps and bees. The term "social inaecta~ 
is used to describe those insect speciea in which .all 
progeny of a female (queen) or of aeveral females coexist 
i~ nests (insect coloDies) eharacteri•ed by strict 
division of labor. Rapidly destroying single individuals 

20 has no affect OD the nest. However, if a substance with 
a delayed action is mixed, f~r example witb a bait, the 
individuals which gather food will transport thi• 
formulation to the nest where it is distr:l.butad to 

larvae, workers and tbe queen. Xf a sufficient quaAtity 
25 of active s'Ubstanee bas been tram.sported .back to the 

nest, the entire colony can be destroyed in the course of 
1 to 2 weeks by such feed •ubstitut:l.on. :In Ol'der to 
ensure that a sufficient quantity of active substance :i.a 
carried back to tbe ne•t, the active substance 

30 !ozmulation intended to attract the inaeat111 mu.st not have 
an insect-:epellant action. :Ct should furthezmore l:te 
protected against degradation.. 

A number of aptive sul::tatance !ozmulations with a delayed 
action and tbeir u.se in the control of social insects ·is 

35 already known. Por example, WO 92/14363 d.ascribes a.queou• 
foZ11Nlations of perfluo:oalkanesulfonatea for the control 
in particular o! waspa. Page• J to 6 in tbis publication 
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feature an extensive discu•aion of tb.e ac:lvantages and 

•hortaom.ings of other prior-art fozmulations with a 

delaye4 action in the control of social inaect•. 

Surpri•:i.ngly, it has now been found that 4-etb.OX)'Phenyl-

S [3-(4-fluoro•3•pbenoxypbenyl)propy1Jd.imethylailane 

(=•ilafluofen) has auff:i.aictly low contact action that 

acutely •'ublethal doses are picked up by wa•p• and other 

social insect• in a suitable feed and transported iDtO 

the nest, where it di•plays a "hive•eyet:emic• aativ:i.ty, 

10 
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with the consequ.ezaae that: the other inhabitants of tbe 

nest or hive are de•t:royed at a later point in time. 

The invention therefore relates to inaacticiclal fozmula­

t.ion.s for controll:i.DS" 19ocial inseat•, which. compriae 

silafluofeD and a suitable oarriar, the aila!luo!en 

content being such that.tbe fonaulation has no acutely 

lethal action on th.oae individ'WllS by which it i• picked 

up, and to a procees !or controlling •ocial insects, in 

wb:i.ch a formulation comprising silafluofen is placed at 

a site which is accessible to the insects an4 frequent~y 

20 visited by them, the insects pick up the fozmulation, 

tran•port it to their ne•~ and., if appropriate, feed !t 

to other individuals, the si~afluofen content being •uah 

~hat the formulation, after a time lag, d.e11troya the 

incU.viduals which have p:Laked u.p the fozmulation d:i.reotly 

25 and/or have taken it u.p by feeding. 

Silafluofen and proaeeses !or its preparation are dis­

clo11ed in us Patent 4 864 027. •oxmulations comprising 

th:Ls · aative substance are c!escrihed., inter al:i.a, in 

BP-A•443412. 

30 Social :i.nsects are to :be. unclerstood. as meaniDSt colony· 

forming species from the Hymenoptera families an4 super 

families Pormiciclae Apo~dea and. Vespo14ea, and. specie• 

from ~he order Isoptera. 

The abovementioned :i.n•ecte include: 
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Prom the order of the Isoptera the families Ma.stotar­
mi tidae, ltalotermi tidae, Hodo tend tidae (in particular 
Hodotermit:tnae, Tezaopsinae), Rhinotezmitidae (in paZ'­
ticular Coptotezmitinae, Beterote:nnitinae, ~•ammote~· 

S mitinae), Termitidae (in particular Ma.crote:nni.tinae, 
Haeutitez:mitinae, Tennitinae), for example Kaetotezme• 
11p., · auch a11 Maatrotermes darwiniensi11, Cryptote:nnea ap., 
Incistitermes sp., Xalotarmes sp., such as Kalotermes 
flavicollis, Ma.rginitermes ap., Anaeonthotermes sp., 

10 Zootermopsia sp., ·coptote:nnes ap., such as Coptotermes 
formosanus, Heterotermea ap. , Pa&Dmlote:nnes ap. , Prorhino­
te:aaea sp. , Schedorhinotermes sp. , · Alloclontermes ap. , 
Kasut.ite:nae11 ap., Te:rmes sp., Amitermea sp., cJlcmitemas 
sp., Microeerotermes sp., on!scus asselus, Armadium 

15 vulga:1:e, Porcellio acabar, Reticuliterm.es sp., such as 
Reticulitermes flav!pes, aeticulitermes lucifugua. 

20 

l'rom the fam:Lly of the l'ormicidae, for example Atta 
cephalotes, Lasius niger, Las:l.us· brunneus, Componotue 
lign.iper4a, Monomorium pharaonias, Solezaopa.:La geminata, 
HonomoZ"ium minimum, Iridomyras humilis, Dorylus sp., 
Exiton sp •• 

P:1:oin the superfamily of the Vespoidea~ for example, Veapa 
germanica, Vespa vu.lgaria, Veepa media, Vespa saxoniaa, 
Vespa erabro, Vaapula maa•lata, Poliates nymph&, Vespa 

25 orintalis, Ve•pa :mandarinia, Vespa valutina. 

From t.be superf mnily ~f the Apoidaa, mention may be made 
of the so~called Jdller baa. 

Some of the.abovementioned species are peat• which cause 
severe damage in agr~aulture, in .fruit growing, in. 

30 fol:'estry, in stored products and to builclinsr• 1md. 

mat;e:r::i.al11,· or, for example in the oa11e of the wasps, 
which are . at least a cona:i.deZ.able nuisance and, !n 
extreme ca•es, even health hasards (anapbylactic shock). 

As a rule, the formulations according to the invention 
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comprise between 0.0002 and 0.25' br weight, prefer~ly 
between. 0.001 and 0.02' by weight, in particular between 
0.003 and 0.007' by weight, of silafluofen. For example, 
they can be in the form of an aqueous solution, suspen-

5 sion or emulsion, in the form of a paste or in sol:i.cl 
form. Alternatively, the carrier can be a food•tuff of 
vegetable or animal origin, in part:i.oular part of .a 
plant. As a rule, the formulations ~omprise at least one 
other component which attracts the in•eota, whicb may 

10 vary depending on the in•ect •pecie• to be attracted. 

Insect attractant additives can be baaed on carbohydrate• 
or oza protein. The two principles may also be combined. 
Riak of spoiling may require an addition of a pre•e:rva• 
tive,. in part:i.cular in the oaae of protein-aontaining 

15 baits such·ae fieh, poultry or aat !eed. 

?n the aontrol of wasps, liquid preparations :ba•e4 on 
water or alcohol are p:r:efe:r:r:ed sinoe they can be_ picked 
up by the gathering individuals more easily aDd more 
rapidly and simultaneously aati•fy the require~t o! the 

20 nest for fluid•. AD aqueous preparation comprising, £or 
example, corn syrup, auarose, malto4extr:l.n, a protein 
and, i! appropriate, • preservative, has proven suitable 
as a lifl'lid carr:Ler for the control of wa•p•. Al•o 
eui table are mixtures o! honey and water in which the 

25 hoDey, p:re:Ee:rably real honey, at.tracts the gather.:i.n.g 
individuals. 

LifiUid preparations may additionally comprise a suitable 
gelling agent, such as a poly•aocharide, preferably o.s 
to 10' by weight o! a gelling agent. 

30 :Ct ha• proved advantageous to provide liqu.id formulations 
in an al::tso1ptive material, such as oottonwool, or to 
p~ovide it to tbe insects from.the •torage container by 
means of a wick. 

However, smne ant and waap species prefer aol:ld or 
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semi-solid protein-containiaig ~aita of which tbey bite 
off piece• and transport them to the nest. 

Others, in turn, (for example leaf-cutting ants) pre!er 
a vesretarian diet, so that parts of plants, sueb •• 

5 stalks and leaves can be used for t.heae insect species •• 
carriers for the active substance. Carriers which have 
proven suitable are, for example, the leaves 0£ taro, 
•weet potato, cassava and coffee. 

Tbe ready•to•uae fozmulations (ba:l.ts) are prepared by 
10 addins to the carrier a silafluofen formulation at a. 

calculated, acutely· •u.bletbal do•&g"e rate whioh i• 
suitable for th:i.s applioation. Bxmnples of suitable 
!ozmulatio~ types are the following, amulsifiahle concen­
tratea, (BC) being preferred: 

15 a) A wettable powder which is readily dispersible in 
water is obtai:oed by mixins as .pa:r:ts by" weight of 
active e\ll)atance, 65 parts :by weight of 
kaolin-aontaining quarts as. inert •ul:tatan.ae, 10 
pa:r:ta by weight of potassiWIL 1ignosulfonate and 1 

20 part by weight of sodi.11111. oleoylmethyltaurinate aa 
wetting agent and dispersant, and S'Z':f.ndiDS" the 

25 

.l"S 

b) 

mixture in a pinned-dim& mill • . 
A d:lspersi0n eoncatZ'at:e which is readily d:leper­
a.t.ble in wate~ i• prepared by mixing 30 part• by 
weight of aative •~•tan.ca, 6 parta by weight of 
alkyl phenol polnlyao1 at:har <•Tz:"iton x 20.7), 
3 part• by.weight of isotridecaDol polyglycol ethe~ 
(8 BO) and 71 parts by weight of paraf!inie miAeral 
oil (boiling range for example approximately 255 to 
above 377•c)' a11d sr.:f.nding the mxture in • ball 
mill to a ·finen11ss o:! below 5 microns. 

a) An emuls:l.f.:i.Ble aonaentrate can be prepared from 
15 pa:r:ta by weight of active substance, 75 parts !Jr 
weight of cyalohaxanone as solvent and 10 part• by 
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weight of oxetbylated nonylphenol (10 EO) as emu.lai· 
fier. 

Graruil.es can be prepared from 2 to 15 part• by 
weight of active substance and an. . :l.nart carrier 
material for 9ran.ulas, such aa attapu.lgite, »umica 
9ranule• and/or quarts sand. 

The examples wbiah follow are in.tended to illustrate the 
invention without limiting it thereto. 

. A: 

B: 

PreparatiOD of the emula:lfial:>le eoneentrata (BC) 

19.6\ by weight of silafluofen 
7.5, by weight of e:imuleogen BL (Hoechst AG1 non• 

ionic fatty acid polwlyeol 
ester with 3 6 mol of ethylene 
oxide (BO)) 

2.9\ by weight of ®Sapogenat T200 (Hoechst AG; 
Tributylphenol polygiyeo1 ether 
with 20 mol of BO) 

65.7' by wei9ht of ~Solvee•o 200 (Exxon Chemical•) 
were mixed for 1 hour in a •tirred fl.ask. The EC 
obtained in thia manner was used for the biological 
examples which follow. 

Biological examples 
l. Common wasp (Vespa vulgaris) 
A honey/water mixture (honay1water = 1:5) wa• 
treated with o.oos' by weight of silafluofen in the 
form of the abovementioned BC. A wasp nest complete 
with 844 workers was taken.from the open; in the 
greenhouae, the neat wae placed in a secured cage 
wbic:h al.lowed the wasps to fly, and a. cottonwool 
ball to which thi• mixtu:re bad been applied was u.sed 
•• the bait. 
All the gatbez-in.9 wasps on the !eed sou.ree were 
tagged with colo~. The distribution of ailafluofen 
in the wasp nest <14c labeling) and the mortal:i.ty 
rate were deter.mined over f cl.ya at a temperature of 

iav 'Z!1 ]-lNHlVd HOH 
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2s•c and a relative atmoapher!c humidity of 7Slls. 

Table 1: r>:i.11t:ribution of aila!1uofen 

Day• ~S'Cllll ehe D:L•t~ibueion of •11ofluofen (ng/mg o! 

bodyweight) 

beg:Lnaiftf o! t•n•d untiqgecl queen 1a:rvae 
t:l\e expe:r::Laent waapa wagpa diacarcled 

from tbe 
neae 

0.1 50.2 37.1 

1 40.0 22.2 . 
2 U.9 7.0 2.8 

3 2.1.5 "·' 31,S 

7 i:a.? 1.4 u.a 

' o.& 0.14 7.7 

Table 2: C\111\Ulativa deatZ"Uction rate (') 

Days !rom. the Workers Larvae Queen 
begirmiaig of ' ' ' the axperimat: 

0.1 a.a 
l 18.9 2.0 

2 29.9 J.4 

3 37.9 4~9 

' 90.6 41.7 

9 99.1 t7.8 100 ' 

As •hoe in tlt.e•e experiments, all ad11l t waapa as 
wall a• the czgeen aZ'e destroyed. by the subletbal 
amounts of silafluofeD wbich are introduced. Larvae 
are decimated to a high degree. or are no longer 
sufficiently fed and die. 

lHV 111 ]-lN3lVd 30H 
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2. :tieaf-cutting ant (Atta gepba·lotea) 
Taro, sweet potato, aaa•ava and coffee plants were 
sprayed with a ready-to-use aqu.eou.s aila!lu.ofeza 
formulation preparecl with the •bovement:i.oned BC, the 

S sila!luo!en cozatent of the plants being set at 
o.ooos• by weight of aetive ingredient at the outset 
of the experimer.·.t. These plants were fed to a colony 
of leaf •cutting ants (8678 individual•) £or 21 daya 
at 2s•c and a relative atmospheric humidity of 75,, 

10 more of the ready-to-use fo2:111.ulation was tben 
applied to the plants up to a cozatent of 0.0035' by 
weight of active ingredient, an~ the experiment was 
continued for. a further 35 daye. 

Table 3: Cumulative destruction rate {') 

Day ' 
6 7 

10 10 

19 SS 

3& 73 

51 98 

56 100 
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BOE 94/11 203 US 
Patent claims: . 
1. An inaeoticidal formulation for controlling •ocial 

2. 

3. 

4. 

5. 

6. 

7. 

a. 

insects, which comprises silafluofen and a auit.Ole 
carrier, the ailafluofen content.being such that the 
formulation haa no acutely lethal effect on those 
individuals which pick up the formulation. 

The formulation aa claimed i~ claim 1, compri•iDS' 
betwe81l 0. 0002 and O. 25% by weig'bt, preferably 
between 0. 001 and 0. oa' by weight, i'A particular 
between 0.003 and 0.007% by weight, of silafluofeA. 

The formulation aa elai!led in claim 1, in the form 
of an a~eoua solution, su•pen11icm or emulsion, in 
the form of a paste or in solid fo~. 

Tbe formulation as claimed in claim 1, in which the 
carrier is a foodstuff of vegetable or animal ori­
gin, in particular part of a plant. 

The formulation as claimed in claim 1, wbiah eom­
p:d.11ee at least one furtbeZ" component. which attraot• 
the insecta. 

~be formulation as cla::Lmed in claim 1, in which the 
oarrier is essentially a honey/water mixture and· in 
which the honey acts as tbe csoq>onent wh:leh attracts 
the insecta. 

An aqueoua foi:mulation as claimed in claim 1, which 
additionally compriae• a gelling agent, preferably 
0.5 to 10% o:f a gelling ageDt. 

A process for controlling eoai~l insects, in whiah 
a formulation is placed at a aite wbicb is acoe•­
aible to the iza.11ecta ancl frequently visited. by them, 
the inaec~s pick up the foZ'ID\llation, transport it to 
their nest u.d, if appropriate, :feed. it to other 
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in4ivl4ual•, the aila:Elu.ofen c:on.tent be:i.ng such tbat 
the fozmulation, after a time lag, d.est:roys the 
individuals which have picked .up the formulation 
directly and/or have takezi it up by feeding. 

The procea~ a• olaimed .:l.n claim 8, :i.n which the 
•ilafluofen content of the !ozmulation is hetwaan 
0. 0002 and o ."25115 hy weight, preferably 0. 0001 aAd 

0. 02"5, :Ln particular between 0. 003 azul 0. 007% by 

weight. 

10. The proceaa •• claimed in claim 8, in which the 
f ozmulation is in the f ozm of an aczu,eous solution., 
suspension or emulsion, in the form·of a paste or in. 
solid form. 

11. The process as claimed in claim 8, in which a food~ 
stuff of vegetable or animal origin, i~ particular 
part of a-plant, ia used as carrier for the fo~­
lation. 

12 • 'l'he proaeas as claimed in claim 8, in which. the 
formulation compri•es at least one further component. 

20 which attracts the in•ecta. 

25 

13 • 'l'he process as c:laimec:I :i.'D claim 8, in. which the 
carrier of the formulation is a honey/water mixture 
and in which the boney acts as the component whic:h 
attracts the insects. 

14. The process •• claimed in elaim I, 
fo;nnulation is water•baeed ·anc:1 

aoznpri•es a gelling agent, preferably 
a 9elliDg" ageat. 

in which the 

addit:i.oD.ally 
0.5 to 10\ of 

15 • 'l'ha proceae . aa claimed in claim 8, in which the 
30 formulation is wa.tar•ba11ec:I and provided in an absor­

ptive material. 
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