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I nsecticides are often applied to the soil to kill larvae, or sprayed on
the plants tepi k‘éseﬁthﬁv@a@i%htrclh@§?&£ St TRbADIERY ifQckSCa IAEGhd & des in
order to grow enough crops to feed the ever increasing population with the
ever dedRseaiisidy cambositionf avail able farm and. However, even though food
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scarce w thout the use of, | I cl ' use of insecticides
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whi chy hage Brfnndenel oped invol ves conbining insecticides with bait

formul ations, typically including insect attractants such as pherenones. In
theory, less insecticide is used, and over a narrower area, because the

insects are Hah@shesh oQusd irfBadiddsaf okdee &S v enbUh @rcisit feddant evear € nore
or less . efficacious. i :
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as well as,  market|ng reason%, there remains a desire to provide

i nsect | PrRAUCISCORisHENg reskiualinsechigididds of using same that provide even | ess
residue than the nost effective insecticides to date. The present invention
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compositions and methods of using same that provide even less residue than the most

effective insecticides to date. The present invention provides such compositions and

methods,

35
PCT publication WO 99/09821, published after the priority date of the present
application, provides a description of an insecticidal composition comprising a toxicant and a
feeding stimulant in an aqueous solution, wherein said toxicant and said feeding stimulant are
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whi‘ch may invade a crop | ocus, which conprises applying to the1 Ig\gcu%%?
conposition conprising: a) a feeding stinulant, and 15 b) an i AMB0LT de
selected from l-aryl pyrazoles or nicotinyl insecticides, and, wherein the

i nsecti ci dgvbi?()&ﬁg"vered to the locus at a dose rate which i&/ﬁgﬁ{@%pal to

t he insect absence of a feeding stinulant but |et hel

presence of i i I i . : : ect. the IS
provi ded apggﬁg%gﬁ? &6%%@3%%%%&?&%@% ]}slé,%cggﬂ%:%ﬁn%lrlcl%gl(?nndg%s:dogsst{hélg &%edi ng
sti mul ant faxicatthe raquissddo be ovalze saddrie suoh Ithed theridkidant eomldi fesdisttibutaddeersibt ect ed
from1l-aryl ' Enyle | hCl ich insecticides are
normal | y eﬂt %%%@Leg egoaﬁ{flfogﬂ?%dr% f?dﬁlgé Oﬁﬁé%ag%bggggﬁpg%cﬁbn when adm ni stered
at a concentration of between 1 Sumn@I9Of thelaventio he absence of a feeding
stimul agt, and which are 25 effective at controlling the insect population
when admi nistered at a concentration of between 10 ng/ha to 10 g/ha in

conj uncti on w t Fompesitioae aadhmethedsnigr gentrolling@ ropulationgefrinweets apaesren focashare
conposi ti oy u . : 0 i i { pul ant ,
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popul at i on .ot feRIEGEH Ala Midhe hRfUSARF § AhRE! 9RE DompbRfof Qﬂpa@%{ehtgms
include a feeding stinulant (al so known as a gustatory stinul ant or the

i nsect 100 lBdvaptagroyshy noagolidapretepblyligyid argsl-tkeand/ or ni cotinyl insecticide and
optionally but preferably 35 an adherent, such as a thixotropic agent
and/or a carrier. 'q‘ilfhe conposition of the invention js advantageously
non-sol i d, pref &em{ine 10joqgsaech thegraf Poyides a myethodpf sontigling wgets gha crgp lgcus or
preferred sichhay indade alfbpidtys, ABRB cdrh@i¥esiBilyih@iTahdlodu®h clofiRéiRdmpadingods of
time. Thixotropic or pseudo-plastic conmpositions are nore preferred so that
may be applied fh a GE‘?"SIBWH“%%“’% remain on the | eaves thereafter. In

generals the vi $posi Y indctidiftseo@EPRmi 19 hyrdzolafdr WRBihyRRQUHicidS) afd)d_20000
centipoise, 5 pr“%f er a?lé1 be‘itﬁ\e,en aboat ﬁ,gg and 12000 centij poi se. The
viscosities are“BFEBKRT BIGUSHSE JEETR e HEAXUT Bt 9058 RIaVBFs sgwpiehatio th t he
form of a fidsedts iff thle Absence of Dfebdify sainuldhl budethd s (REPreddhd Bf Be feddify EamPAS| ti on
typically includes between 0.1 and 40 % preferably between about 2 and 20
% by wei ght of a feeding stimulant, and an insecticide in the range of from
0.0001 to 40 10 Axgorging fte meddhey abpectmtiigrel ist pro@ddd) a nompospios ffer adntrgllifg dmsedks, 1 t o
0. 25 f%égy vvei%g of the conposition. The concentration of the conponents in

t he corrposicgt)rf[1 '"lEnig's controlled to provide a concentration of insecticide
when applied toap cr efeeliogstsnuldnofor éhx et te be bontralédiasd  appl i cati on. Usef ul

concentrations insectici a ically less than 10 grans/.hect ar
(9/hay. preforally | a8 aiefcit® Ricfied Y80 Fut piSoiest A LRIREAESLHHE
100 ny/ ha. inFerticidest are nofmafly effeatige st tontrblding theSinsect papslatidn whaheadnministéred at a
conposition_j i ween 100Q:.1.t .aho 0,Q00:.1. ln one
enbodi nent ?oxtc %Bg%lncen{vgeggilo%gol Otgajél]l?éedﬁbg%ﬂsgf ?rﬁ%eélﬁ? iy ’Sl?n%’eango%%ls?r ion
is 2a 2514 efxyive8@antwlling shedisseatapopdRdERE®N @GRiAiKtered at a concentration of between 10

mg/ha to 10 g/ha in conjunction with the feeding stimulant, and

c) a carrier,
wherein the composition includes between 0.1 and 40 % by weight of a feeding stimulant,
and between 0.0001 and 40 % by weight of the insecticide.
30
Detailed Description of the Invention
Compositions and methods for controlling a population of insects at a crop locus are
disclosed. The compositions include a feeding stimulant (also known as a gustatory stimulant) for
the insect to be controlled, a 1-arylpyrazole and/or nicotinyl insecticide and optionally but preferably
35  an adherent, such as a thixotropic agent and/or a carrier. The composition of the invention is

advantageously non-solid, preferably liquid or gel-like. Viscous compositions are preferred so that



bet ween approximately 10 and 150 g/liter, preferably between approximately
40 and 60 g/liter, and nore preferably, about 50 g/liter. The“@@ﬁ% Bration
of the insecticide in the conposition is between approximately 1 ng and 1
g/liter, preferably between approximately 1 ng and 500 ng/liter, and nore
preferably, 1 ng and 10 ng/liter. The conposition is 5 applied to the crop

| ocus at concentration of between abqut 5 .and 15, re preferably,
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stimul ant and insecticide. The insecticides are applied at a concentration
which is not typically toxic when ~ O applied to a plant in the absence of
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during.the course of nqrnmal feeding, but.is_toxic when lied in |
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The use of normally non-toxic amounts of insecticides allows one to

m nimze the residual insecticide present on the crops. Also, by 15 using a
sel ective feediThg cainpd¥itloanypicllpngludes betedn@ N&d 40 NOPrefefiblyHetvicen @it Rat i on

of insectici beneficial insectg which are nqgt, attract t f eedi ng
sti mul ant %9938 oty BREOf # rsfipe e 256 pn ma?ffamﬁ%wft\[“rfé?&e&??wag’e@BEtw ch are
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Feeding Stinulant 35 A feeding stinmulant is a conpound which i nduces an
insect to feed.on the, c osijtion and preferably to consu an_anount of
e conposi &1 ot QAT CHUPEME: (b SPaERRIRD of {iFeieetitg SRRPSh T T GRPPTIIS: e
nor mal amount of food eaten during the sanme period of tinme by the sanme
insect. As the insecticide is present along with the feeding stinulant, at
wo ooi a8sza 14 May 2003 PCT/ EP99/ 09277 | east two to five tinmes the normal
anount of insecticide are consunmed by the aninmal, Many insects are
attracted to sweet conpounds, such as glucose, fructose, and sucrose.
However, insects such as nenbers of Diabrotica spp. (e.g., corn rootworm
beetles) 5 are attracted to bitter substances known as cucurbitacins. These
substances repel nost beneficial insects, and tend to attract many

del eterious insects. Suitable feeding stinulants for nmenbers of Diabrotica
spp, include cucurbitacins or sugar derivatives thereof. These materials
are generally found in powdered cucurbitacae t o plants fromthe genus
Cucurbita, and famly Cucurbitacaea, which generally includes cucunbers,
squash, gourds, waternelons, and cantal oupe. Specific varieties of
cucurbits include Cucurbita foetidissim, Cucurbita ecuadorensis, Cucurbita
martenzil Cucurbita palneri; Cucurbita pedatifolia, Cucurbita pal mata and
Cucur bita okeechobeensis. 15 Suitabl e cucurbitacins can be extracted using
solvents or prepared by mlling dried plant matter. Effective derivatives
of these substances have been prepared, which are selected for their
increased ability to attract insects, and al so which are designed to be

| ess water soluble, therefore assisting in keeping the substances on .the
crop locus for a longer period of tinme. Cucurbitacin E-glycoside is
particularly preferred. 20 For fire ants, suitable feeding stinulants

i ncl ude vegetable oils and other al kanes. Fire ants are so attracted to
corn oil, that a conposition including corn oil and Fipronil can be applied
to afield infested with fire ants at a concentration of about 20 ng/ha and
substantially elimnate virtually all of the fire ants in the field. Wth

respect to fire ants, other vegetable 25 oils, such as palmoil, coconut
oil, sesame oil, peanut oil and the |ike can also be used in place of corn
oil. By the termsubstantially elimnate is nmeant greater than 80 percent,

preferably greater than 90 percent, angannre preferably, greater than 95
percent of the ants in the field. The conpositions and net hods descri bed
herein are effective to control fire ants are 30 generally effective to
control both single and nmultiple queen colonies, the |latter being a
particularly difficult colony to control with current insecticides. B.
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35 aryl pyrazol e or nicotinyl insecticides are those which woul d4megnzdoBy be
- effective forwbhasRayticular insect to be controlled at concentrations of
bet ween approxi mately 10 and 500 g/ ha wi thout the added feedi n%CyFT%?{ﬂgéﬁt,
and which are effective at concentrations |less than 10 g/ ha, preferably
less than 5 g/ha, and, nmore preferably, between approximately 10 and 950
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70, nost poeides alel orop withntlie rieceskly ldveds dfrfee:dmgtshmulaetrhxddnmtmdel n order to
obtain a suitable fornulation of the conposition according to the
invention, it is generally preferred to include a carrier which will assist
the incor por at TBhinsecticites itealpplllwtéf@ﬂ@ntfﬁloﬂih@l@blﬁﬂ%‘b’f’ic@w togigrwhesr s

sui t abjpe iglielh&a ?&'ﬁpﬁ&hé h&@n&foftaheedx ﬁlrmam aﬁf@c dR6@ cbitheb @h BMiinaly)
anot her enbodl use in

an azol e for.
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het er oat OéﬁectBZl Il&ll@d&ﬁ or haloalkyl; R8 is H alkyl, or haloalkyl; R9 is
H or al kyl; 0 I's phenyl or heteroaryl, optionally substituted with one
or nore functi onal groups sel ected from hydroxy, halo, -Oalkyl, -S-alkyl,
cyano.20al kyl or comnbi nati ons thereof DefinitondN or the radical CR12; R11 and

R oo nOePRRERA g Bl Yl S| PP OO LSRG,

when RL i beipgelymedR3 is haloal kyl, Ré is NH2, Rl is O, R13 is CF3,

As used herein, alkyl radicals and alkyl portions of haloalkyl, haloalkoxy, alkylamino
25 and dialkylamino radicals can have up to seven carbon atoms but are preferably lower alkyl,
that is to say, they preferably each have one to four carbon atoms. In the case of the
dialkylamino radicals, the alkyl portions can be the same or different.

As used herein, the term “carrier” means any substance used to dilute the
30 insecticide/feeding stimulant prior to application.

I._ Compositions

A. Feeding Stimulant
35 A feeding stimulant is a compound which induces an insect to feed on the

composition and preferably to consume an amount of the composition which is on average
two times, preferably five times the normal amount of food eaten during the same period of
time by the same insect. As the insecticide is present along with the feeding stimulant, at



1 s and X is N The alkyl and al koxy groups of the fornula (|) & ®ay2003

‘preferably Lowao @lssk and al koxy groups, that is, radicals haviP é’ﬁﬂ?’ éﬁo
four carbon atons. The hal oal kyl and hal aol koxy groups |ikew se %& 4 7{/
have one to four carbon atons. The hal oal kyl and hal oal koxy 20 groups can
bear one or nore hal ogen atoms; preferred groups of this type include -CF3

d OCF3. I t 25
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hal oal kyl, -C( O) alkyl, or -C(OOR7; and/or X is CRl12; and/or R13 is halo,
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I nternati onangégfléh%%‘%’uuﬁd?%gtt?gﬁgé ) %1 ‘%3@5%&5\/\0 93/ 06089 and WO
941 21606, as well as in European Patent 35 PubI i cation nunbers 0295117,
0403300) 0385809Su1@m@ f&@l?r%@ﬁ%uleﬁiﬁm&ci?@bﬁiﬁf U?mbm&aas&) ARcHiS dctBtza i or
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Wi t hout t hepcaﬂdﬁdc&c@ﬂmarwdaﬁ]bﬁwI@murbz@rpdzlmb@hd Butnirdire bk&ehbdeanal.
concentrations less than 10 g/ ha, preferably |less than 5 g/ha) and, nore
preferably, between approximately 10 and 950 ng/ ha when conbi ned W|th t he
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art. Exanpl i St nt agoni s ni cotinergic acetyl choline
receptors ar% éu?lﬁggaéln0$§§'|°%s§§ %uragﬁé’% ergafent Appl i cation Nos.
464, 830,20428, 941, 425,978, 386, 565 383,091, 375,907, 364,844, 315, 82b,

259, 738, 254, 859 ordgoants Juitablefebfflg sﬁﬁ&a@@%cld&&e étéble all%éZ&er alRhhe§ 86,
303, S70, 302, 833, 306, 696, . 189, 97% 455, 135, 471 and .302, 389;

Ger man Appl FESEIDHHE Rbattractadty cormyoil ghat |af°§’f§’?5“19‘éﬁ§ éﬁ‘t‘ FHRRonfean be
03, 220, 176, afipHie@ /s D83 inf&sded30ith Bfe/antGd a 28Hcentdtior0E, 2hddt, Mg/hﬁﬁn& FehsBmtialland

and 5, 034. agner el Bk BT g e 5, W Resfihie el Bk veheBR, U
2,611, 1 264; O%amBraaﬂamcah cogaphi eihisewmesdl, pernpbeil aggihe fike s3rpalsg e used in place
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30 wherein: 35 (Il) Ris hydr ogen, optionally substituted acyl, alkyl,
aryl, aralkyl, hefeiaab¥tion®dnd methods described herein are effective to control fire ants are
30 generally effective to control both single and multiple queen colonies, the latter being a

particularly difficult colony to control with current insecticides.

B. 1-Aryl Pyrazole
Insecticidal 1-arylpyrazoles are known to those of skill in the art. Suitable 1-

35 arylpyrazole or nicotinyl insecticides are those which would normally be effective for the
particular insect to be controlled at concentrations of between approximately 10 and 500 g/ha
without the added feeding stimulant, and which are effective at concentrations less than 10
g/ha, preferably less than 5 g/ha, and, more preferably, between approximately 10 and 950



"14 May 2003 wo oonssza heteroarylal kyl ; PCT/ EP99/ 09277 A is a 14 May 2003
' monof uncti ongjo gy sel ected fromH acyl, alkyl, aryl, or bifupg /5’9{}?‘17
groups attached to the Z renmainder; E is an electron-attracting remsu nder
X Js the remainder -CH= or =N where the -CH= renai nder instead of an H
atom can be attached to the Z remainder; to Z is a nonofunctional group

sel ect ed Iﬁé/ﬁm&mmbméﬁuh %Bfeéﬁ(;@t s)n%uMnt bl‘ﬁdé@@f 5IQN @ ﬂﬁraetta%emm G.*auar e

attached to th remal nder or, to X remai nder ., Pref ﬁl

conpoundsYBfe @”dhmﬁe&twq copggRirating of B’ICIVSWLHd a§lﬁ1b‘§f‘?°f‘6’tdF%W§“ 2 démf-?d iP§SY-Plor

opt i onal ltiis $ypesif idfoinetioh camicadiey Se Stdreticdasihg amnany thanabltyde, aryl, aral kyl,
heteroaryl or h teroaryl al kyl . Suitable acyl remainders include fornyl,

al kyl car b&‘RV WCar bonyl, al kyl sul fonyl, arylsul fonyl, and

(al kyl 5) - (aryl ) - phosphoryl, which in turn can be substituted. Suitable

al kyl's 20 are T@e uge&nc?dalﬂ|arle§'}aR§£stdr@k{lb§lrantﬁltg6%cﬁﬁﬂ1é’ in w§t@xe&‘ dibk@®) éo\l'ul'fl?t hyl,

al kyl, i-propyl, sec.- ti'tuted
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i ncl ude he I S I ul ar,
N, as thé" ?]fex&agﬁr f¥0é111 8#3 IEQBW%I ﬁre %gy ﬁ{zn op mo?tf?eﬁm%b{ h?%rgglts 16

i ni dael yib angther egyHodinzang) iberdet o @bz@nwsuxtaetq fpamletx@sof*rré@ eqmmswcml kyI s

i nC' ude %&&aﬂgwlﬁmmm hﬁ% a1y ﬁ&f@bﬂzd &amm& zU@arﬁél' @hleh R4l] adspfeand N,

0, S, articul ar atons. Pref l.kyl Qu s have
bet vveen TE%HFEPrﬁt‘O"rﬁfrﬂée bﬁ’éfilé’rf%ﬂ.‘)f%/mﬁ@ %@m‘?S‘T"%r@r‘QCTE é?‘f?f?ﬂ “'g’ﬁ
met hyl , edfithd invéntionaet desqitefpeloand n-, i- and t-butyl. Al koxy groups 30

such as net ho - but'yl oxy.

Al kyl tiRi dgeqsnreﬂmbn;s é Oot@tﬁ/té@ﬁ elma%arememrhﬁl@ wags by HBL{ rﬁ%tbwb@rn 1" and 2
car bon atspame flaak el (iRas, B8 YhdiiHda beil Mibwitiol the Skillé@doikepr i pyl thio and n-, i-
and t-butylthio. Haloal kyls preferably have between 1 and 4, nore
preferably between 1 and 2 carbon atons, and preferably betmeen 1 and 5,
nore 35 preferPaﬁbx;ablyb&:bvl/ez&nlpyraaoﬂdhssﬂlalfmi@wingafomlazV\/nerei n the hal ogen
atons are the sane or different, and preferably are fluorine, chlorine, or
brom ne, nore preferably fluorine. An exanpl e of a preferred hal oal kyl
group2Ps trifluoronethyl. wo ooi assza PCT/ EP99/ 09277 14 May 2003 Suitable
optional substituents include hydroxy; halo, preferably fluoro, chloro, or
bronmo, cyano; nitro; am no; nonoal kyRr_and q%alkylanlnos pr ef erably havi ng

P eh e rat oy aREER. chiliffachy, (PoE éﬂ%ﬂfl‘h?&héﬁdggt 15 5rdzof ¥ scidpon ators,

between 1 and 4, nore pref erably bet w&dn and 2 carbon atons per alkyl
group, for exarrpl e, nethylam no, ethyl /‘n No, n- and i- propylam no and
nmet hyl - n- but yl am no; carboxyls; carn xyN 5 preferably having between 2

and 4, nore preferably between 2 and 3 clirbon atons, such as carbonet hoxy
and car boet hoxy; sulfo (-SO H); aI&yIsut onyl, preferably having between 1
and 4, nore preferably between 1 and'2yCarion atoms, such as nethyl sutfonyl
and ethylsulfonyl aryl sul fonyl prefergably |having 6 or 10 aryl carbon
atons, such as phenylsulfonyl, and hete fyl am no and het eroaryl al kyl am no
such as chloropyridylamno 1 o and chl orgpyridyl nethylamno. Ais H or
optionally substituted remai nders sel ectgd fromacyl, alkyl, or aryl, which
preferably have the neanings stated abgye. A al so stands for a bifunctionat
group. Typical exanpl es are optionally ubstituted al kyl ene groups havi ng
betmeen 1 and 4, nore preferably t 5 between 1 and 2 carbon atons. A and Z,
t oget hg M@ﬁ the atons to which they are bonded, may forma saturated or
unsaturate ter %%k ringl.le TEB heterocyclic ring nay contain one or two
i dentical or 1Pf vt gp’hs and/ or hetero groups. Preferable hetero
atons are oxyReisS(OWMRur, or 20 nitrogen; typical hetero groups are

N-al kyl, mherg kumnggy$°£§1the N-al kyl group preferably contains between 1

o0y 0L D] B, DL 4 ond 2 TR EONOR g SRR rl ooy el 1o
E;ggpfgggt?lﬁﬁkﬁﬁ%ﬂrmﬁgcﬂmg} e1; erably five or six ring rrerr})ers N
pi per azi ne, he§<a dbf't{ﬁyﬁe eﬁleﬂa/m 1%{ ﬁgﬁﬁﬁlgﬁgl qﬁ-oﬁr%lkgpk 66%;(1:21:%21%%2%1&1

an electron-attracting renmainder) in particular NO2, CN hal oal kyl car bonyI
as welt as 1,5-halogen-C,-C4 carbonyl, in particular C(O CF3. Xi s-CH=0or-N=

5



30 Zis an optionally substituted remai nder sel ected from al kyll4 MgRO03SR,
“or -NRR, wher ¥{OP%38%4d t he substituents have the neaning stat e@CAEFIX092Z
can forma saturated or unsaturated heterocyclic ring at the position of X
together 3S with the atomto which it is attached and the remnai nder The

h I di I d | cal
i ferent Rotdrgoediechiili ) Wi bEoe: fiieBsh o8 Wl filbailoms:
het er o gr oups.RTisellyéoehkaboakyirs are preferabl y oxygen, sulfur, or nitrogen,

and the heterog {Squ roghla\fogfkg where the al kyl or N-al kyl group
preferably cont |ns %Fween nd 4, nmore preferably between 1 and 2 carbon

atons. PreferrkQ lare et hyl, ethyl, n and i-propyl, and n-, i-, and

t-butyl s The he;oe;rscpﬁmn bﬁhd’ttrﬂ@yﬁ@lptlamﬂfy sbstiveen whthanel ormof fnﬁcﬁi‘oﬂﬂégbbups
between 5 and 6 rin S. Sujtable exanples of heterocyclic rings

i ncl ude py&eieareidcﬁ%quawehm rfealkyl. peratioilfyanh aligrhet synbinadiansiieieet
nor phol i ne, arPéintﬁylrgﬂlpfélChBlme The agoni sts and ant agoni sts of the

ni cotinergic a{@ qﬁgldr@qn&%@gﬂn&y%%&galgreferabl y a 0 conpounds havi ng
the foll ow ng s uct 15 wherein: Subst. ~ Subst., S

N~CHz}~ Ris -~ o ~r nis 1 or 2, 20 Subst stands for one of the

substi tjgent s IR%tieqialabm@lkﬁmﬂmerS( OBgor-SFey e preferably, chlorine,
and A Z, X, and E have the neani ngs stated above. 25 Specifically, the
foll owi ng conpounds are cited: 10 14 May 2003 WO 00128824 \ nHI1 C N~
N, NO2 CH5 ' N'mJn,\q;r arbliddefbhddny ON BENCOZ ~1 | \~ "N NH CI N N-NOZ

provided that when R is methyl, R3 is haloalkyl, R4 is NHj, R} 1 is Cl, Ry3 is CF3,
15 and Xis N.

The alkyl and alkoxy groups of the formula (I) are preferably lower alkyl and alkoxy
groups, that is, radicals having one to four carbon atoms. The haloalkyl and haloalkoxy

groups likewise preferably have one to four carbon atoms. The haloalkyl and haloalkoxy
20 groups can bear one or more halogen atoms; preferred groups of this type include -CF3 and -

OCF3.

Preferably, the 1-arylpyrazole has the following substitution:

25 Rj is CN; and/or R4 is -NR5Rg; and/or R5 and Rg are independently H, alkyl,
haloalkyl, -C(O)atkyl, or -C(O)OR7; and/or X is C-R13; and/or Ry3 is halo, haloalkyl,
haloalkoxy, or -SFs.

The most preferred 1-arylpyrazole is 5-amino-3-cyano-1-(2,6-dichloro-4-
30 trifluoromethylphenyl)-4-trifluoromethylsulfinylpyrazole (Fipronil).

The compounds of formula (I) can be prepared using techniques known to those of
skill in the art, including for example, processes disclosed in International Patent Publications
No. WO 87/03781, WO 93/06089 and WO 94/21606, as well as in European Patent
35 Publication numbers 0295117, 0403300, 0385809, and 0679650, German Patent Publication
19511269 and United States Patent Nos. 5,232,940 and 5,236,938.

C. Nicotinyl Insecticide



\I5CT/‘EP99/09277 CHa "N NHZ i CI1 NNN02\ nl C NNNXZI \ NIIQIIMAQUZO%S\I

~1 N, N~NHCICl\}§~N'NOzI \~ "N'Si"C NNCNHN CEt~ CH5 ~, P, g~ N

I\ N Cl POY28RES i o N N-NOZ CHI | .~ "N NHCH3 C N N- N®Eepob/obzrs
"N-NH CI N (ON02 CH3 | \ N N(CH-)Z CL N N-N02 CH | \~ "N N(CH3)z C N N-CN
~SHSC~-NNHI ~NO2 CH3 I \ "N\"N(CH3)Z TIl~~i C NI NOZ ~Ha ~NL | ~

~N~NCH3 TLL~~i (€I N1 NO2 n S NH NO2 .
Nicotonyl insecticides are known to those of skill in the art. and are commonly known

as agonists or antagonists of acetylcholine receptors. Suitable nicotinyl insecticides are those
which would normally be effective for the particular insect to be controlled at concentrations
of between approximately 10 and 500 g/ha without the added feeding stimulant, and which

5 are effective at concentrations less than 10 g/ha, preferably less than 5 g/ha, and, more
preferably, between approximately 10 and 950 mg/ha when combined with the feeding
stimulant. Those of skill in the art are either well aware of the effective concentration of the
various nicotiny] insecticides to kill a desired pest, or this type of information can readily be
determined using no more than routine experimentation.

10
The use of NI25 is specifically hereby disclaimed. This disclaimer is not being made

for reasons of prior art.

Examples of agonists and antagonists of the nicotinergic acetylcholine receptors are

15 those disclosed in European Patent Application Nos. 464,830, 428,941, 425,978, 386,565,
383,091, 375,907, 364,844, 315,826, 259,738, 254,859, 235,725, 212,600, 192,060, 163,855,
154,178, 136,686, 303,570, 302,833, 306,696, 189,972, 455,000, 135,956, 471,372, and
302,389; German Application Nos. 3,639,877, 3,712,307; Japanese Application Nos.
03,220,176, 02,207,083, 63,307,857, 63,287,764, 03,246,283, 03,279,359, and 03,255,072;

20 U.S. Patent Nos. 5,034,524, 4,948,798, 4,918,086, 5,039,686, and 5,034,404; PCT
applications WO 91/17659 and 91/4965; French application 2,611,114; and Brazilian
application 88 03 621, which have the effectiveness described above.

These compounds are described as a group having the name nitromethylenes and
25 related compounds. These compounds may preferably be described by the general structure

(ID):
E
- N ~
R (A)
30 1)
wherein:

35
R is hydrogen, optionally substituted acyl, alkyl, aryl, aralkyl, heteroaryl, or



_. N HNI~~NOC 21 \~"'"N-NH'"(~i G NI NO2 CH2CH3 | ~ ~N~NH@HZay2003 N
"1 NOZ N1I~N~NH Cl ~S ~N-NOz ~N NHCHS N~s ~NO C( 2 11 WD 00/ 28824 14 May
2003 PCT/ EPQQI%QQW?SSE%peCi ally preferred agoni sts and ant agoni SRGI/BPItoaE77
ni cotinergic acetylcholine 5 receptors are conpounds having the structures:
NNHC NNNOz CH NNCH3)z C NNNXZ ~~1 ~-NNHi C1 NNNOz CHZCH3 \ ~
"N NHCH3 CI N "NO 2 NN NHCH3 CI~S ~NO z 10 in particular the conpound

havi ng t he hetarerrylabkelin \ NNHi G NNNOz\ NNHC N~NOz CH3 \~ ~N

N(CH)z G N I O£ ¥ a monofunctional group selected from H, acyl. alkyl, aryl, or bifunctional groups
attached to the Z remainder;

5 E is an electron-attracting remainder;
N
X’ is the remainder -CH= or =N- where the -CH= remainder instead of an H atom can
be attached to the Z remainder;

10 Z is a monofunctional group selected from alkyl, -OR, -SR. N(R ),
or bifunctional groups which are attached to the A remainder or to the X remainder.

Preferably, the compounds of Formula II have the following substitutions:

15 R is H or optionally substituted remainders selected from acyl, alkyl, aryl, aralkyl,

heteroaryl or heteroarylalkyl.
Suitable acyl remainders include formyl, alkylcarbonyl, arylcarbonyl, alkylsulfonyl,

arylsulfonyl, and (alkyl-)-(aryl-)-phosphoryl, which in turn can be substituted. Suitable alkyls

20 are C,-C,, alkyl, in particular C,-C, alkyl, specifically methyl, alkyl, i-propyl, sec.- or t-butyl,
which in turn can be substituted. Suitable aryls include phenyl and naphthyl, most preferably,
phenyl. Suitable aralkyls include phenylmethyl and phenethyl. Suitable heteroaryls include
heteroaryls having up to 10 ring atoms and N, O, S, in particular, N, as the hetero atoms.
Examples include thiophenyl, furyl, thiazolyl, imidazolyl, pyridyl, and benzthiazolyl. Suitable

25 heteroarylalkyls include heteroarylmethyl, heteroarylethyl having up to 6 ring atoms and N,
O, S, in particular, N, as hetero atoms.

Preferably, the alkyl groups have between 1 and 4, more preferably between 1 and 2

carbon atoms, such as methyl, ethyl, n- and i-propyl and n-, i- and t-butyl. Alkoxy groups

30 preferably have been 1 and 4, more preferably between 1 and 2 carbon atoms, such as
methoxy, ethoxy, n- and i-propyloxy, and n-, i- and t-butyloxy. Alkylthios preferably have
between 1 and 4, more preferably between 1 and 2 carbon atoms, such as methylthio,
ethylthio, n- and i-propylthio and n-, i- and t-butylthio. Haloalkyls preferably have between 1
and 4, more preferably between 1 and 2 carbon atoms, and preferably between 1 and 5, more

35 preferably, between 1 and 3 halogen atoms, wherein the halogen atoms are the same or
different, and preferably are fluorine, chlorine, or bromine, more preferably fluorine. An
example of a preferred haloalkyl group is trifluoromethyl.
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may be used in the present invention i's the carbamate insecti ciPEEFEP?9/09277
preferably those that are substantially water insoluble. By the term
substantially insoluble is neant that the 1-aryl pyrazole has a maxi nrum
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adheres to the crop. Suitable thixotropic agents are known to those of
skill %n the art, and are described, for exanpl e, in Canadi an Patent No.
2066405. Becauss ahhkcﬂrmeeﬁtmgirgtrbmuﬂndm ingradticulas ®I€1,j CNgkaloaicylhmationblaswat er

sol ubl e, 0~0 I 00| t can be preferred to provide
t he conpo‘giat??sgfﬁgﬁ%gg% ?hg‘ a%??n&pi&?%{lg‘ghnr;?@gg ‘the crops to which they are

applied for a sufficient period of tinme to effectively kill a significant
per cent age of X heomwrsgcN=popul ation. E. Carrier 35 The conposition is
prefergbly inthe formof a gel, a dispersion, an enulsion, or a 13 14
May 20

Z is an optionally substituted remainder selected from alkyl, -OR, -SR, or -NRR,

wherein R and the substituents have the meaning stated above.

Z can form a saturated or unsaturated heterocyclic ring at the position of X together
35  with the atom to which it is attached and the remainder

The heterocyclic ring can contain an additional one or two identical or different hetero
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agents. Suitable wetting, dispersing and emul sifying agents include

sul phori ci nol eates, 5 quaternary anmoni um derivatives or products based
upon condensates of ethylene oxide with nonyl- and octyl phenol, or

carboxyl i Cu&gk ghd@stiiso gifou Y dHReRs Blohilate hfertblNEMR P8R! SNERES, R ubl e
by etherlnﬁggtlon of the ftee h%drgéy rougf @é conden g&kpn wi th et hyl ene
oxi de, or EGTOHOWRS Arhidotlyihere ‘ﬂg@ﬁf -aliighara %‘e% e%tw&eméeenl
treated wdrd Avaioes prefenatlly bitatsn bahd P earbse atomsglre fered apgiiromsthyk athyl, hor
application.,.to These gels. .emul si e Yol si.ons,, and/ or
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di l uent §, preferabkabgivecratatdogphienoemberss Spitablecaxempiasiofi beierocyalic eimgs insiuder al |
ani mal or e i I ks t L Rk TR jxtures of these
di l uents), mhiggghggaggﬁ%ggﬁgﬁﬁ???ﬁg@ﬁﬁﬁgggggﬁﬁg’ofﬁgﬁﬁpgf§§$ng agents of
the ioni c MSh¥PIRTHNConi ¢ types or m xtures thereof, for exanple those of
the types descri bed above. Wien desired, the enul sions containing the

feeding stinmul apt and jnsecticid e 1N for sel f
emul si fyi ng cora@éenﬁgP 5’#5@%8?{?%?%&%? %ﬁglcé)g??rglg a4 {slt?l %%eer ccfgsosrso?rsgﬁc f?r'ﬁbl?' he
emul si f19i nepreppendsshayingi the dloweng $rustne:ai ni ng enul si fyi ng agents conpati bl e
with the active substance, the sinple addition of water to such
concentrates produci ng conpositions g ady 2o for use. The conpositions are
preferably present as |iquid concenttdteg” OF as gel-1ike materials, which
are capabl e of being applied via aerial gpplication equipnment. Liquid
conposi tions include water m scible c ﬂ%ﬁgtes, emul sifiable
concentrates, flowable 25 suspensions, and ttabl e or sol ubl e powders,
al though the materials are preferably present in the formof a thixotropic
gel . Conpositions in the form of aerosols and aqueous or non-agueous
sol uti qes Qfedi,spersions suitable for spraying, fogging and | ow or
ultra-1ow volune spraying may al so be 30 used. F. Optional Conponents The
conpositions can include as optional conponents additives such as
adj uvants, 35 carri i ng agents, SLNSQ@?j$§S, di spersants,

|S

dye-stuffs, thixotropic (@Hl)pref erabl y Neki %ggpts or adhesi ves
an al so optionalIMqL?;?ﬁaggg%abilizing
I des, acaricides, plant nematoci des,

or glues. The conpositio
subst ances, ot hRis i nsect

ant hel m ntj g5 @'» anticoccidials, fungicides (agricultural or veterinary as
appropriate e.g. benonyl, iprodione), 14 14 May 2003 W O 00/ 28824

PCTI EP99/ 09277 bactericides, and various insect attractants, repellents or
pher onaoes. TheSbstrspndefofegd ofthid shisstituepts dvrd pbd e pyeferpidy Hakpemasore saf et y,
upt ake mhengeq§§irgpn spectrum of insects controlled or to enable the
conpositio% f5 arffSFfifot her useful functions in the same area treated. 5
I1. Insects which can be Controlled The conpositions and net hods descri bed
herein are effegdNe at .84 EHabatid\Heings Whgddambi@l | y reducing the

popul ation of a large variety of insects, for exanple, including adults,

| arvae and eggs of Lepidoptera (butterflies and noths), e.g. Heliothis spp.
such as5HebpezifiiaBy, the fdloetry ddngitamdoabededr n), Hel i ot hi s arm oera and
Heliothis zea, Spodoptera t o spp. such as S .exenpts, S. littoralis
(Egyptian cotton worn), S. eridania (southern army worm, Manestra
configurata (berths army worm; Earias spp. e.g. E insulana (Egyptian
bol | wornm), Pecti nophora spp. e.g. Pectinophora gossypiella (pink bollwrm,
Gstrinia spp. such as O nubilalis (European cornborer), Trichoplusia ni
(cabbage | ooper), Pieris spp. (cabbage worns), Laphygna spp. (arny worns),
Agrotis and Amat hes spp. (cutworns}, is Wseana spp. (porina noth), Chilo
spp. (rice stemborer), Tryporyza spp. and Di atraea spp. (sugar cane borers
and rice borers), Sparganothis pilleriana (grape berry noth), Cydia
pormonel l a (codling nmoth), Archips spp. (fruit tree tortrix noths), Plutella
xyl ostella (di anond back noth); against adult and | arvae of Col eoptera
(beetles) e.g. Hypathenenmus hanpei (coffee berry borer), Hylesinus spp.
(bark beetles), Anthononmus grandis (cotton boll weevil), 20 Acal ymma spp.
(cucunber beetles), Lema spp., Psylliodes spp., Leptinotarsa decenlineata
(Col orado potato beetle), Diabrotica spp. (corn rootworns), Gonocephal um
spp. (false wire wornms), Agriotes spp. (wreworns), Dernolepida and

Het eronychus spp. (white grubs), Phaedonlcochleariae (nmustard beetle),

Li ssorhoptrus oryzophilus (rice water weevil), Melioethes spp. (pollen
beetl es), Ceutorhynchus spp., Rhynchophorus and Cosnopolites spp. 25 (root
weevi | s); against Hem ptera e.g. Psylla spp., Bem sia spp., Trialeurodes




14" May 2003 WD 00| 28824 PCTI EP99/ 09277 Oni scus spp. (woodl i ce)l4dviay 26030ps
+ spp. (crust itable feeding stimulants for these insec b&dBiher
known or caﬁ&g)%@%@grm ned t hrough no nore than routine experlrg(?rrefﬁt%torgon
Specific insects which are currently problematic in corn, cotton, and rice
crops) as well as fire ants, which are problematic throughout the country,

will be discussed in detarl belommng o A D abrotrc exanpl e of
pest which can ro h usr'~ onpmﬁrtro thpds di scl osed
herein includg com a eget abl g troyr g 6ests] gs nera\T§ beet| es,
especiallyq& of tﬁgfclas%, Al otrcam cuIarlueﬁbabrotrca
virgifera i abr oti ca und¥e i rnpunct at a undecrnpunctata Di abrotica

undeci npunct at a howar @i, Di abrotica balteata, 15 Diabrotica decol or,
Di abrotica duodecinpu@pfata Di abrotica | ongicornis, Diabrotica vrttata.
The nmethod of contro

I especrall preflerred forf cgntr Llrn% adul t pests.
B. Fire Ants S _®re como t he'Unt t edHS § Wtk as ar ound
the world. Their bitejrs 20, har uLfto hurfans) cau |ng Yargyto those bitten
by them Y, the&&,arechot’belreve&ﬁ@@ be gengrally etfectrve means
for eradicating fire ants*froma donestic |ocus or a crop | ocus. ~'ypical
met hods for killing fire ants include spraying a liquid insecticidal
conposition directly on an ant hill or by the use of bart hese net hods
tend to reduce, but \ﬁffectrvely el i te, the t popul ati on. By

contrast, the rdrng to.t pﬁF§ent Je ti ot~ | effectively
control fireyﬁﬁﬁa/gSNaTr e of apﬁTrcatr e gra er hectare,
preferably f 10 tod950 ng/ h en coRErned ﬁhth the feedi™y stimul ant.
The insect i ddl active “Nar edflent i s preféW%bly an insecti ci dal

1-aryl pyrazole. C. Boll Wevils 30 Holl weevils are the principle insect
responsi bl e for damagi hg cotton crops I ations of bol evils are

often treated b settﬁhg up baite i nc] udi ng ﬁ Ithe bol |
weevi | pher engned dHEHe an Iso optw |y bejjused in onnectron W th
the conpositidns. nd t hods de d hergin. May k03 WO

001 28824 11917 Mét hods OFN®l i cHti of PCTLEP 9%9% 7 The met hods bf
controlling insects at a | ocus involve adm nistering the conposition to a
crop locus at a concen ratron |n mhrch bhe |nsect|crde aloge_ngnon-toxic
cr
|

to the insect during r mal rou t he g | ocus when
the insect i sgfidt ot Ner tse attrdto |ﬁ§ect i's toxic by
virtue of thelf drng |nula ch ca th t tougéeg out and
eat an eff.6Cti We i nsectTrobgal anount of the |ﬁsecticide even AP:the

extremely | ow dosages in which it is appli®®. Preferred netho of appl yi ng

the conposition |ncI@qe sprayrng nost p ny aer | al 8 The
preferred dro t ween cr N Hol y
bet ween 30 an i éno/ﬂﬁéggagﬂe d 50D hlcrons O her
met hods kn thoseNo ski | e art na bé“usé& but ar#d.ess

preferred. "The conpositi ﬁé an newhods descr Ped herern are of particular
value in the protection of field, forage, plantation, orchard and vineyard

crops, of ornanental$“and of 15 plantation and forest trees~—for exanple,

cereals (suchga T (02} riief\§orghun) cot t oq, acc veget abl es
and sal ads (slch as be ns, cole cropsSNHCurcurbits, NI Ztuce Ionrons

t onat oes ag peppers) NFthd crops\ﬂiuch as potato)~%ugar b ebo ground
nuts, soyabean, oil seed rape), sug ane, grasstland and foragé (such as

naize, sorghum Lucerne), plantations (such as of tea, coffee, cocoa,

banana, oil palm cot t) rubber, spices), orchards and groves (such 20 as
of stone aqg pb itrus, krmnfr avocado, Y@&enand

wal nut s), vrneyards nt al wers and rubs er gfass and
i n gardens and parKks, lor est tr@es (bo Qﬂrduous everg eﬁ% in
forests, plantations andMAurseri For tlhe controflof the insect’s

descri bed herein, in particul at] Pnsects ofO%he class 25 Di abrotica, fire
ants, boll weevils and rice water weevils, the active compound is generally
applied to the locus in which infestation is to be controlled at a rate of
from1l0 ng to 10 g, preferably from10 ng to 5 g, nore preferably, fromO0.5
to 5 grans of active conpound per hectare of |ocus treated. Under ideal
condi tions, depending on the pest to be controlled, the |ower rate nmay

of fer adequate protection. On the other hand, adverse weather conditions,
~0 resistance of the pest and other factors may require that the active

i ngredi ent be used,in higher proportions.” The actual conpositions enpl oyed
and their rate of application will be selected to achieve the desired
effects) by the farner pest controI operator or other person skrIIed |n



are known to those~of skill in the art. Wien the crop being tredd Bryi2603
“one~whi ch has W@@0/28824 t he conposition is preferably applied onpchgdoeayes
of the crop or close to the | eaves. For control of fire ants, the
conposition is advantageously adm nistered in a solid 5 form particularly
a granule that may be broadcast or may be applied as a discrete nound. The
conposition is preferably adm nistered at a concentration.of about 9 liters
per acre, to provide an effective concentration of the insecticide and
feeding stimulant. Alternate nethods of application include spraying. ~o
The conpositions are preferably applied at an optinumtinme for the

particul ar cro[Especidiy prefeaeddgonignd dndlbntapoms:s of thelnikbeinevgiracklyichelisp i s nost

suscept%b“gc %”L%%%%%Eéé%gﬁ&%gé8%ﬁ“%&gFglSO when the insect is nolt Likely

to be at a'stage © pnen ere can be nost effectively treated
with the insecticide/feeding stimulant conbination. Preferably, to 15

adequately control a popul ation of insects @hﬁch under go pupgtfﬁp and
t '%gtr '
Si

reproduction) and particatprly when ic ag ed,ntt he

conpositions r onNt henier ops f gr '@hﬁﬁﬂ ant anou of tlne, i.e.,

greater than 10! days, ang, nDrecgr Ké ably, lbet wean~1 and 50 S. 20 For
nt

thi s purposeGi“t h&"act i veN+Rgr edi nd theN6©Nponents of the conpositions
are chosen in such a way that the efficacy or lethal activity of the
conposition remains nore than 15 days, preferably nore than 25 days. Sone
particul ar circunstancga may provide durathgmof activity outtdl,de t hese
ranges. The conpgqsi t Lol ey be appl4 ﬁy gwhhpg th I OW. O NtGHYE Wher e
the mal e pests fhavy end CHo)om gupati on aré in girgdul atidn, however,
it is zs generdlly prefeflred togapphy the ¢ si tcon Wien bot N—gl es and
-femal es are %res@nt. ForNtE®;ain Di abrotica spp2) for exanple, corn
rootworm beetles, the adults and | arvae are both alive at the sane tine,
and are undergoing cycles of reproduction and pupation, respectively. By
appl ying the conposition over the top of the corn plant, the adults which
are 30 present at therop locus are killed. Because the adults are killed,
t he reproductimé§27%r@ NHRH, popul ation is then substantially halted.
Accordingly, t ntire |popul ati on of insects, adults and |arvae, can be
reduced with @he J nsecti iNdgl application. In such an application, it is
preferred that the conposition remains on the crops for at least fifteen
days, and, nore preferably, between 25 and 50 days. 35 For certain crops,

for exanple, cotton, the insects, for exanple. the boll weevil, tend to
cause tte impatticdhrdgeonipotuichavingithe stepcaré@ige (often referred to as pi nhead
square). If the conpgs+t4on is applied to cotton at a tine ranging from
bet ween t he beghpni of yiyhe fruiting i8 wo 00/ ZSg2a 14 May 2003
PCT/EP99/a92jV sdage Pq’the time of harvest, the conposition will be
effective @ ’éting Nhﬁoinsect i nfestation throughout a substantial part
of the growi ng season. Thé?conpositions and met hods described herein wll

be better understood with respect 5 to the followi ng non-limting exanples.
Exanpl e 1: Cont i i il Qs Qs ielids ~ ol | owi ng
condi tions are'Q%%P@% g#@ﬂ%ﬁ%n$§m%%égﬁg§?§¥g&%@gﬁ%ﬂ@yﬁ%ﬁ?ﬂhg 8§?§?£5 neters
hi gh and at the stage of tasseling and silking is invaded by the adults of
tE))i abrotica }/i [ %Aﬁcﬁh&,clawbﬁﬂ?%ﬁ@ifdﬂ a}ég{?d: i@kﬁédi&ﬁts&ﬂitﬂr_la{yﬁﬁtusbfﬁithe§reseiﬁ¢t the

egi nni ng .0 e.ipvasion, the fi | raye . el.
formul at i R THIOBAS {?‘ﬁSﬁaﬁéteé%mm‘%.so‘f%%ﬁ%B’rtﬁﬁ§eldt}’¥¥la?ﬁ° %@ﬁ@@ﬁp‘ﬁ%&%‘}‘f‘g’éﬁei n
Canadi an FRy trtter2096406tialhsinsubibile menebbthat the Yeanflpyrazale bast amprimEnysojeilityde
obt ai ned r | i S i di ng
about 0. 1 A e PR3 38 %%%ﬂﬁélgﬁnz, el GRSl st ORI
pl ants. AffFm GhiodeOnpelk dn ennshes smbpdiment ingIrdenie obtas ¢ putaple foraplation ‘{ﬁ)‘-{‘%bout
25% Exanpdoinpositiof abédréiaf tPHE MveASGR iwg@cmmp%ah?eh iorincltlb@e 4 edrlienwiiigh way :

i X agueous.;£Q itions 2o c risi about 0.0 . . .
carrier, a‘ﬁgqugxg&%ﬁ fHCOLRoT4Hon ! ellﬁﬂyfb?f‘?ﬁgg 1%%’3 °£B’€8§“g’§ ga?mn/eeﬁ%e(g%?ag%afroggleand
pl aced on gonhpasitiopayfére. inFntion ewrdeswibed belowas t est ed separ at el y. \Western
cornr oot wor m adg} Bx%tlgai Y e RlARNED 1 8 fhisarbaaihdshaitANORA%Ed inghs . Af ter

24 and 48 hours the tests were read and the nortality percentages
were determ ned. Table 1 shows these results. 25 Conposition (concentration
of fipronil in ppm% Mrtality at 24 hours% Mortality at 48 hoursO ppn00O1
ppn0010 ppnb0851 00 ppnB5951000 ppnO810010000 ppnd8100
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EXAMPLE 1 B Exanple 1 was repeated using the follow ng fornul at1dbkayabesut
" 89.23% water,_0.95% 30 Gelva~ (acrylic polyner); 3.0% Mra-Sperse (starch
based thi cken"®f'28%4t): 6.3% of 19 14 May 2003 WD 00/ 28824 PCT/EP99/09277
PCT/ EP99/ 09277 cucurbit melon extract; 0.5% antim crobiai agent to prevent
fouling; 0.025%fipronil. The fornulation was applied to a cornfield in
which there were adult diabrotica beetles; it was found that at a rate of
1.9 g of a@rasentényenyer i feorn 1gkto Getbe.ahq mprayrempnybeingpdediyl HRHC greghodeor t han

90% of 1t hep ke alakie R, Ahise Tl dd8 beitd KAGWH B thd BRIEDRLEL | on_was
significantly ;Eeduced 0X

5 several eks,after treatnment. The disclosure
of Exanples 1, EXamplesqycarbamaipispt bi5 £OrE n (0 PrGFerY ffBF%ﬂﬂWm?lgd%‘fag‘imli @eht 1y
better théendibwasle treatnents of the prior are using cucurbitacin feeding
stimulants. 1 @ EXdMeddes 1 C Exanple 1B is repeated using aproximately 20
grams of carbaryl per hectare in a 2% fornulation of the bait. Adult
di abroti ca beetidsrenisarematerials vdichnratsesthe {risegiicidrlcoppiosition fa adharsue Hietcsep n

les. 15 . l.e. 2: Co | . of Fi The, .0l 1 owi diti |
Dot T eati RO 1S RtsEross St feaifor et BIEd af Hip LA RRBR vhitlny 220 Y
Wi th fireaday sy wafheBaRMIS adHRyene! ifdluddpdTithérs suchiid/pBly bt dighLarfdU@8blyaREONi es,

20 where there are about 300 visible nounds. A granular bait formilation
t hat i ncl thteeptsiiqarpohytutadienesstyoére capolymersnasowtil 4sshigpoenic agentsoetherents aze ea

such that the rate of.fi.pronil is .aboyt 2Q.ngl kia. Afte e nth, there
s aboll SoBms e e i B P hyREe s e Aitraftidspior SRR et f on
has been dgsifhii®ad Fop ekBhMIE, tRE loéatididfuse RS 1§P¢ SLLrehsl RS thedompdifrure
skilled artisan will appreciate that various nodifications, substitutions,
om ssi ons aphHme 98 nsme end the weathencenditianh duthe genpdecusrrge exammlestod fantors which

t hereof. Accandingly, it i.s intended that the sca f the present

i nvention nggﬁlbleﬁél%éldh@oﬁogf@e%@oqﬁ enssggﬁg@n%?n %pl%ol)flg elag ’%‘g- g%é?r a(efsn%rl udi ng
equi val enksherdits Befude30teROpoly 1-p mentche MAN a 2T MBHORl2 S 2o PEIYIERAP! 09277
Clainms: 1. A method of controlling insects at a crop |ocus or which may

i nvadelsa &mep- AgUaR20MH); Hanthenguinises appl ying to the | ocus a conposition

conprisin a)..a f. in t.i mu an a b).. an insecticide selected from
1l-aryl py 32’8?%%0 8‘33321376%&1 ?ﬁh’t%gg YF%?Q%)A%%mﬁﬂﬁ, wherein the insecticide is
delivered to the locus at a dose rate which is non-lethal to the insects in

t he absence of a feeding stinulant but lethal in the presence of the
feeding stinulant. to 2. The nethod of claim1, wherein the insecticide is

‘substanti al | y. ThE@lrdbic@gbits WatRdterials witleR aftbli@6r £dl-likt heh Aotdibjettad 0 2;
wherein the ool (i)SItI n.f r.thtler O%I‘ISES %3 adhgren}. 15 .4. The .nmet hod
accor df'ng™ %n%} §hesso utt‘%éc HHEGOIRTG CEPS P e © RivEvat ?‘f?@s'c@?'?ﬁ%g?"tl?eon isin
t hi xot r oppreferedpsiandbe porapositixnds aimiistab@inreniodr which intiuaes mechanigal stressof
the foregeingambal Wﬁ%‘agtﬁﬁ%ﬁaﬁ&ﬁ WRBP 2kl ApARaticn RPBIb skt ReltBRicsr OP

| ocus by aerial 'a T .
y stress used to igrm appropriately sized droplets of the composition induces sufficient

mechanical stress to liquefy the composition. The contact of the drops with the crop also may

25  liquefy the composition. However, in the absence of mechanical stress, the composition re-
gels or re-solidifies, and thereby adheres to the crop. Suitable thixotropic agents are known
to those of skill in the art, and are described, for example, in Canadian Patent No. 2066405.

Because the feeding stimulant and insecticide may both be water soluble, the presence
30 ofathixotropic agent can be preferred to provide the compositions with the ability to remain
on the crops to which they are applied for a sufficient period of time to effectively kill a
significant percentage of the insect population.

E. Carrier

35
The composition is preferably in the form of a gel, a dispersion, an emulsion, or a

13



6. The method accor di ng to any one of the foregoing clains wherigiMai h@3
‘conposi tion rq,p@ba}?sn the crop locus for a period of tine greater than 15
days. 25 7. The method according to any one of the foregoing clPTHEPIREEI7Ei n
the feeding stinulant induces the insect to consune between 10 and 150
percent of its body weight of the conposition. 8. The method of claiml,
wherein t uit:: . I3 ' l'ied
o the or o5 T oauarich ophoBIg ng b ork RO IRE ISP, SBY S B o BIBRE) 12"
5 g/ha. 9 ageﬂﬂﬁé%?ﬁ@@‘%‘ﬁlﬂélaamﬁl wherein the 1-aryl pyrazole is a
conpound of the 35 foll ow ng forrrul a: 21 14 May 2003 WO 00/2%$824 Rz R1 \ N
RA NR ~ X R-s

5 >~ .C( S) NH2 hy.l ; '
SO nRs; R3 1 el Wit fisartige dncbRenags sl p okt Sninoliaesy
r ﬁlc:i IC? %Ig ; ?ejuatdrmn‘y BmaroniuNRIdRVati €66 OF AiR8pcts BB} mpon comldknyskies hhtthpleky bxide QRd, or
_c(Oal kyl" Q%l" g %?r‘%g'g’l%@ Q‘@"Llﬂ%%&‘éég&gpm%%é?%ﬁrﬂy‘gﬁ ‘a’m\?g?%ﬁ%yrad i cal
whi ch may Bedsred solublipbeetherificatien @frthﬁﬁﬁ@hmwfzfam@ copdensatieyt with ediylene
hﬁ' Oa: kyl @ﬁdﬁ%}: 'oSn‘HttuﬁE lSiS’ﬂhislefpé@@f ﬁéﬂn&%’ Wettke b&w&%rﬁfna@'bk!ﬂeated vﬁth%watexﬁ 1p : S
enyl or .he onal subs one or nore functi ona
grou%s sel E’é?eéjc’.‘]at?l ﬁ’ﬁf%@@% X grve %ﬁpsnsxon&r%ﬂdwi?rap\ﬁgcagpﬂyl cyano, al kyl or
conbi nations thereof; Xis Nor the radical CGR12; Rl1 and R12 are,

i ndependent | y 'ﬂxe@é gé]?lcgml g:jng du el'ﬂ?ibﬁs, dﬁﬁéx@i%hé‘%hd/op?dhﬂ?ng %‘Qﬁ 3 or

-SFS; 20 m | e en rovi S
met hyl ) Rsusmg awalpw wﬁmc maqugowgmmciﬂqegtscfor em ¢ gce@pécnwwszphcgow 1 Q
The met hodokné, x@ieme, gnmcr\é:h Qﬁlﬂ'lamormegbﬁb}@&ls aind vater Bdluble pvl}"ﬁﬁi@ (anﬁﬁﬁi&ﬁﬁeﬁs

d 2s Rs H, K hal k. O? :
and 25 RS ook MISRRNISRE Yot ol Xlons NP EBLINE or ShbBbi ML an 08 £ o] OF;
The netihodrabndbeic typks omnixteesitheref, iora:pcgmplyrﬂazsgbéﬂlcgypes described above. When
5- ani no- 3-L¥Ra0 e éﬁulﬁ%s‘&h&hﬂﬁ& rféetﬂrfg%eﬁ%wddqhgeméme ﬂ‘na?ﬁa‘ef LPiQpet hyl su

| f I [ t
cl ;:nr/ns pywﬁég&%ﬁ ¢ ggmplﬁgggg cqrgexg@tese}:%gt%{nmg e ac(:)tlvaen};bs?gn%e 81ssolved In egm ng

emulsifying agents or in solvents containing emulsifying agents compatible with the active

substance, the simple addition of water to such concentrates producing compositions ready
20 for use.

The compositions are preferably present as liquid concentrates, or as gel-like
materials, which are capable of being applied via aerial application equipment. Liquid
compositions include water miscible concentrates, emulsifiable concentrates, flowable

25 suspensions, and wettable or soluble powders, although the materials are preferably present in
the form of a thixotropic gel.

Compositions in the form of aerosols and aqueous or non-aqueous solutions or
dispersions suitable for spraying, fogging and low- or ultra-low volume spraying may also be
30 used.

E. Optional Components

The compositions can include as optional components additives such as adjuvants,

35 carriers, wetting agents, surfactants, dispersants, dye-stuffs, thixotropic agents, and preferably
sticking agents or adhesives or glues. The compositions can also optionally include
stabilizing substances, other insecticides, acaricides, plant nematocides, anthelmintics or
anticoccidials, fungicides (agricultural or veterinary as appropriate e.g. benomyl, iprodione),

14



14 May 2003 WO U0/ 28824 ' PCTI EP99/092. 77 be controlled is a hehMMpRO@ the
cl ass Di abr oky@gonsg The nethod according to any one of the

clainms wherein the feeding stinulant is a.cucurbitacin, pref efrpgrtgﬁg%/@ﬁ
cucurbitacin E-glycoside. 5 14. The nethod according to any one of t he
foregoing clains wherein the insecticide is effective to provide control of

t he popul gidt@tidek, dnBSRGHS ke antgac@anpsefdpemexﬁs‘ ortghBRWAes. gikesekhay Boddsiphed
on .and .reproducti on.

portion o ul ati on, under

Borposi t i b AL R hce CR5° BUBRL 00 B0 SRl ek wgc%&wgpéﬂ for
t he i nsecbr toenbde terbmpbditeh apdribim ather wefd firctides is eheshechréa oemet: ar yl
pyrazol es or nicotinyl insecticides, which insecticides are normally
effective at controlling the insect popul ation when adm nistered at a
concent’ atl-dnsests whichsambe Cantroleth g/ ha in the absence of a feeding

stiml ant, andrwmkpoaﬁ@nslaﬁad%éta@dsldé&rﬁkd G€r8in’ 04 éﬂféwvé Bteeunﬂﬁ@cﬁ{g dpopul ation
when adm ni st e bet ato /ha in

t
conj unct i BH’PS%\“E ﬁg't i u@%@?ﬁ%’q@{tg I érlﬁrge iale Y\}%ﬂaseeté;%r 8#”%@@}1#“% he
conposi ti eduhsnlamademd dpes vebepidoptera (lohttd(dliés doy meshghe.g. dHelmtfiesggh. mgchesi mul ant ,

and bet veg Pg sc@pxéj(t‘égcc{? 19)6\»)6{%? ideliBthid idePS GRS o‘i’i‘ﬁ% ga? Sécgdolg??f

COI'T'pOSI ti on (0] ’he, concentratjion O

sti nul Ent SPRs swéxﬁﬁée%eamﬁ btesalis Feypgameotien YRrmb . @m@n@dﬁ%@mm 17. The
conposi t i ernff, Mdn@istth onfidiE benﬁmn@cwrﬂntmaaiab@pp efg. Ehiasmasee@gyﬁme is 25

of ?S?magc’@mm#fcfn@ﬁomet Pesriiorhin oSBT Bk bo S P ORA SRR, o

conposi t i ewchal C nubildlis (Burepesn gomherei)nErichoppsiauli &eabbageilgomer)d Pienis spp-ca adul t
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B. Fire Ants
Fire ants are common in the United States as well as around the world. Their bite is
20  harmful to humans, causing pain to those bitten by them. Currently, there are not believed to
be generally effective means for eradicating fire ants from a domestic locus or a crop locus.
Typical methods for killing fire ants include spraying a liquid insecticidal composition
directly on an ant hill or by the use of baits. These methods tend to reduce, but not
effectively eliminate, the fire ant population. By contrast, the method according to the
25 present invention will effectively control fire ants at a rate of application less than 2 gram per
hectare, preferably from 10 to 950 mg/ha when combined with the feeding stimulant. The
insecticidal active ingredient is preferably an insecticidal 1-arylpyrazole.

C. Boll Weevils
30 Boll weevils are the principle insect responsible for damaging cotton crops.

Infestations of boll weevils are often treated by setting up baited traps including Grandlure,
the boll weevil pheremone. Grandlure can also optionally be used in connection with the
compositions and methods described herein.
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out and eat an effective insecticidal amount of the insecticide, even at the extremely low
dosages in which it is applied. Preferred methods of applying the composition include
spraying, most preferably aerial spraying. The preferred droplet size is between 20 and 1000
10 nﬁcrons, preferably between 30 and 800 microns, and, most preferably, around 500 microns.
Other methods known to those of skill in the art may be used, but are less preferred.

The compositions and methods described herein are of particular value in the

protection of field, forage, plantation, orchard and vineyard crops, of ormamentals and of

15 plantation and forest trees, for example, cereals (such as maize, wheat, rice, sorghum), cotton,
tobacco, vegetables and salads (such as beans, cole crops, curcurbits, lettuce, onions,
tomatoes and peppers), field crops (such as potato, sugar beet, ground nuts, soyabean, oil seed
rape), sugar cane, grassland and forage (such as maize, sorghum, lucerne), plantations (such
as of tea, coffee, cocoa, banana, oil palm, coconut, rubber, spices), orchards and groves (such

20 as of stone and pip fruit, citrus, kiwifruit, avocado, mango, olives and walnuts), vineyards,
ornamenta] plants, flowers and shrubs under glass and in gardens and parks, forest trees (both
deciduous and evergreen) in forests, plantations and nurseries.

For the contro! of the insects described herein, in particular, insects of the class

25 Diabrotica, fire ants, boll weevils and rice water weeyvils, the active compound is generally
applied to the locus in which infestation is to be controlied at a rate of from 10 mgto 10 g,
preferably from 10 mg to 5 g, more preferably, from 0.5 to 5 grams of active compound per
hectare of locus treated. Under ideal conditions, depending on the pest to be controlled, the
lower rate may offer adcquaté protection. On the other hand, adverse weather conditions,

30 resistance of the pest and other factors may require that the active ingredient be used in higher
proportions. The actual compositions employed and their rate of application will be selected
to achieve the desired effect(s) by the farmer, pest control operator or other person skilled in
the art.

35 For control of Diabrotica, the composition is advantageously administered in a non-
solid form, for example, as foliar sprays, dusts, fogs and/or foams, and is preferably able to
remain on the leaves during the time pupation and reproduction of an insect. A preferred
method for applying the compositions is by aerial application. Methods for aerial application
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The composition is preferably administered at a concentration of about 9 liters per
acre, to provide an effective concentration of the insecticide and feeding stimulant. Alternate
methods of application include spraying.
10
The compositions are preferably applied at an optimum time for the particular crop to
" be treated. Optimum times include when the crop is most susceptible to insect infestation,
and also when the insect is most likely to be at a stage of development where it can be most
effectively treated with the insecticide/feeding stimulant combination. Preferably, to
15 adequately control a population of insects which undergo pupation and reproduction, and
particularly when a thixotropic agent is used, the compositions remain on the crops for a
significant amount of time, i.e., greater than 10 days, and, more preferably, between 15 and
50 days.

20 For this purpose, the active ingredient and the components of the compositions are
chosen in such a way that the efficacy or lethal activity of the composition remains more than
15 days, preferably more than 25 days. Some particular circumstances may provide duration
of activity outside these ranges. The composition may be applied only during the period of
time where the male pests have emerged from pupation and are in circulation, however, it is
25  generally preferred to apply the composition when both males and females are present.

For certain Diabrotica spp., for example, corn rootworm beetles, the adults and larvae
are both alive at the same time, and are undergoing cycles of reproduction and pupation,
respectively. By applying the composition over the top of the corn plant, the adults which are

30 present at the crop locus are killed. Because the adults are killed, the reproductive cycle of
the population is then substantially halted. Accordingly, the entire population of insects,
adults and larvae, can be reduced with one insecticidal application. In such an application, it
is preferred that the composition remains on the crops for at least fifteen days, and, more
preferably, between 25 and 50 days.

35

For certain crops, for example, cotton, the insects, for example, the boll weevil, tend
to cause the most damage at the fruiting stage (often referred to as pinhead square). If the
composition is applied to cotton at a time ranging from between the beginning of the fruiting
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Example 1: Control of Diabrotica virgifera at a Corn Field

The following conditions are applicable when a one hectare field of corn about 1.5
10 meters high and at the stage of tasseling and silking is invaded by the adults of Diabrotica
virgifera, which are a variety of corn root beetles. At the beginning of the invasion, the field
is sprayed with a sticky gel formulation which includes about 0.01% Fipronil, an adherent
described in Canadian Patent 2066405, as well as about 40% of cucurbitacin E-glycoside
obtained by extraction of a watermelon. It is sprayed at a dose providing about 0.1 g/ha of
15 Fipronil. The gel sticks to the leaves of the corn plants. After three weeks the population of
the beetles is reduced by about 95%.

Example 1A

A filter paper assay was conducted in the following way: Six aqueous compositions

20 comprising about 7% of a melon extract, a carrier, and fipronil at 1, 10, 100, 1000, and 10000
ppm were prepared and placed on filter paper. Each composition was tested separately.
Western cornrootworm adults (WCRW) were allowed to feed on the compositions. After 24
and 48 hours the baits tests were read and the mortality percentages were determined. Table
1 shows these results,

25
Composition (concentration of | % Mortality at 24 hours % Mortality at 48 hours
fipronil in ppm)
0 ppm 0 0
1 ppm 0 0
10 ppm 50 85
100 ppm 95 95
1000 ppm 98 100
10000 ppm 98 100
EXAMPLE 1B:

Example 1 was repeated using the following formulation: about 89.23% water, 0.95%
30 Gelva® (acrylic polymer); 3.0% Mira-Sperse® (starch based thickening agent); 6.3% of
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10 EXAMPLE 1C:
Example 1B is repeated using aproximately 20 grams of carbaryl per hectare in a 2%
formulation of the bait. Adult diabrotica beetles are controlled better than the prior art
cucurbitacin examples. ‘

15
Example 2: Control of Fireants

The following conditions apply to treating a field of pasture about one hectare in area
which is infested with fire ants (Solenopsis invicta) in multi- and/or single-queen colonies,
20 where there are about 300 visible mounds. A granular bait formulation that includes fipronil,
corn oil and comn cob is broadcast over the area such that the rate of fipronil is about 20
mg/ha. After one month, there is about a 90% reduction in the number of fire ants.

While the invention has been described in terms of various preferred embodiments,
25  the skilled artisan will appreciate that various modifications, substitutions, omissions and
changes can be made without departing from the spirit thereof. Accordingly, it is intended
that the scope of the present invention be limited solely by the scope of the following claims,
including equivalents thereof.

30
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b) an insecticide selected from 1-aryl pyrazoles or nicotinyl insecticides, and,
wherein the insecticide is delivered to the locus at a dose rate which is non-lethal to
the insects in the absence of a feeding stimulant but letha] in the presence of the feeding
stimulant.
10
2. The method of claim 1, wherein the insecticide is substantially insoluble in water.

3. The method of claim 1 or claim 2, wherein the composition further comprises an
adherent.
15
4. The method according to any one of the foregoing claims,wherein the
composition is in thixotropic or pseudo-plasticform.

5. The method according to any one of the foregoing claims wherein the composition
20 is applied to the crop locus by aerial application.

_ 6. The method according to any one of the foregoing claims wherein the
composition remains on the crop locus for a period of time greater than 15 days.

25 7. The method according to any one of the foregoing claims wherein the feeding
stimulant induces the insect to consume between 10 and 150 percent of its body weight of the
composition.

8. The method of claim 1, whereir the amount of the 1-aryl pyrazole insecticide

30 which is applied to the crop locus is from 0.01 g/ha to 10g/ha, preferably from 0.5 g/hato 5
g/ha,

9. The method of claim 1, wherein the 1-aryl pyrazole is a compound of the
35 following formula:
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wherein:
5 Rj is CN, C(S)NH,, or methyl;
R is S(O)nR3;

R3 is alkyl or haloalky?;
Rg4 is H, halo, or a radical selected from ~NRsRg, C(O)OR7, -S(O)mR7, alkyl,
haloalkyl, -ORg, or -N=C(Rg)(R10);
10 Rs5 and Rg are independently H, alkyl, haloalkyl, -C(O)alkyl, or -S(O);CF3; or R5 and
Rg form together a divalent radical which may be interrupted by one or more heteroatoms;
R7 is alkyl or haloalkyl;
Rg is H, alkyl, or haloalkyl;
Rg is H or alkyl;
15 - Rjygis phenyl or heteroaryl, optionally substituted with one or more functional groups
selected from hydroxy, halo, -O-alkyl, -S-alkyl, cyano, alkyl or combinations thereof;
X is N or the radical C-R12;
R11 and Ry are, independently, H or halo.
R 3 is halo, haloalkyl, haloalkoxy, -S(0)qCF3 or -SFs;
20 m, n, q, r are independently 0, 1 or 2;
provided that when R is methyl, R3 is haloalkyl, R4 is NHp, Ry1 is Cl, Ry3 is CF3,
and X is N.

10. The method of claim g , wherein R is CN; and/or R4 is -NR5Rg; and/or Rg and
25 Rg are independently H, alkyl, haloalkyl, -C(O)alkyl, or C(O)OR7; and/or X is C-R17; and/or
R13 is halo, haloalkyl, haloalkoxy, or -SFs.

11. The method of claim 1, wherein the 1-arylpyrazole is 5-amino-3-cyano-1-(2,6-
dichloro-4-trifluoromethyliphenyl)-4-trifluoromethylsulfinylpyrazole.
30
12. The method according to any one of the foregoing claims, wherein the insect to
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17. The composition of claim 16, wherein the concentration of the insecticide is
25 between about 0.1 to 5% by weight of the composition.

18. The composition of claim15 wherein the insect population is a fireant population.

19. The composition of claim15 wherein the insect population is a diabrotica adult
30 population,
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