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(57) Abstract _
The invention relates to L-arylpyrazoles of general formula (I), wherein X is
chiorine or bromine; Y is trifluoromethy! or trifluvoromethoxy and R; is hydrogen,
methy] or ethyl, and to their use as pesticides. lelN
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30 0295117 discloses, in general terns, the possibility of

N-phenyl pyrazol es havi ng system c propertiées, no exanples of such
properties are given. PCT published application W87/03781 al so
di scl oses pesticidally active N-phenyl pyrazoles but also fails to
specifically disclose systemc utility. WO 97/ 22583y,

PCT/ EP96/ 05696 W0 9722593 - 2 EPIA/ISE0

is therefore an object of the invention to provide new conpounds having
system c insecticidal properties. is a further object of
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the invention to pr e conpounds havi ng usef ul properties agai nst
pests found in non-agricul tural areas. These and ot her objects
of the invention will becong, ription that

foll ows and can be achi eved FR=RAEe—or—r 5y pr esent

invention. 19 1 Field of the Invention SUMMARY OF THE | NVENTI ON

(r):
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(1) compounds, compositions containing them, processes for then[' prepl.ranon and their
use as insecticides.

10 2 Description of the Related Art

5-Amino-4-ethylsulfur containing pyrazoles are known in the literature.
European Patent Publication No. 0295117 discloses 5-amino-3-cyano-1-(2,6-
dichloro-4-trifluoromethylphenyl)-4-ethylsulfenylpyrazole and 5-amino-3-cyano-1-
(2.6-dichloro-4-trifluoromethylphenyl)-4-ethanesulfonylpyrazole (compounds 70
15 and 81 respectively), which are described as having generally good pesticidal
properties and in particular as effective against Plutella xylostella (diamondback
moth) in a contact spray test. However, systemic action by insecticides is a much
less frequent property than such a typical contact action. The term "systemic”
describes a chemical that is absorbed by a plant through foliar spray, seed
20, treatment, seed soak, soil applicati'on by means of granular seed dressing, granular
in-furrow or in-furrow spray, and transported throughout the plant system. It is
highly advantageous to have a compound which can be applied to the under- and
the above-ground portions of a plant and possesses systemic activity such as to
render the plant toxic to pests. The importance of the systemic insecticidal activity
25 is that it can provide insect control where direct contact in practice is inefficient or
very difficult for control of sucking insects that frequently attack other portions of
the plant that are not easily accessible, such as downside or underside of leaves.
The insects of this type, for examples, are aphids and plant bugs, stinkbugs, found
on cotton, cereals, vegetables, fruit trees. While European Patent Publication No.
30 0295117 discloses, in general terms, the possibility of N-phenylpyrazoles having
systemic properties, no examples of such properties are given. PCT published
application WOB87/03781 also discloses pesticidally active N-phenylpyrazoles but

also fails to specifically disclose systemic utility.
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wherein X is chlorine or bromne; Y is trifluoromethyl or trifluoronmethoxy

and:R[ err] I s hydrogen, nethyl or ethyl. 20 Surprisingly, it
has been found that these conpounds provide highly beneficial and
advant ageous system c activity against insect pests. Furthernore, ~the
conmpounds exhi bit a high degree of safety towards mammal s and aquatic
organi sns. 2¥097/22593 DETAI LED DESCRI PTI ON OF THE | QP66

Preferred conpounds of formula (1) abovegsare those in which X is chlorine
and Y is trifluoronethyl. '

3 Compounds of fornul a l(1) .above in which Rlerr] is hydrogen or
met hyl are al dbisthezefere angbject of the inventigmytorprevifengw compauads bayingonpounds
of formula (I)systemlctifiectididalfpedpeniss.ng: 1. 5-am no- 3-cyano- 1
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wherein X is chiorine or bromine; Y is trifluoromethyl or trifluoromethoxy and R}
is hydrogen, methy] or ethyl.

20 Surprisingly, it has been found that these compounds provide highly
beneficial and advantageous systemic activity against insect pests. Furthermore,
the compounds exhibit a high degree of safety towards mammals and aquatic
organisms.

25 VYENTION
Preferred compounds of formula (I) above are those in which X is chlorine
and Y is trifluvoromethyl.



- The nunbers 1 to 7 are assigned to these conpounds for reference and -

I dentification hereafter. 20 O these conpounds, conpound nunbers
1 and 5 are nost preferred. SHEET. HAS THODS OR PROCESSES FOR
PREPARATI ON The co oU#ﬁs A ‘wﬁngEll) above may be prepared
by .t he appli Ca\&bg?a%é ada t hods, i.e. peRIEHPOCIo5696

her et of ore use Scribed in the 25 literature, for exanple as

descri bed bel ow. According toza feature of the present
|hn\éention, corrEounds of forrmula (I) above, in which Rerr] is
ydrogen, may be pr ared e r t on of mul a
(') or an acid add ‘g t?ﬂ'é'#%gﬁ ab wﬁicﬁ)[ﬂoﬁ%b%g&f or ‘“e(}\‘ési /22593
PCT/ EP96/ 05696 also preferred 4 wher ei n
X and Y are as defi 'ﬁﬁlcﬁﬁﬁ Brefetteli Romp&uiide 8Fformala () Michde ahd follbwing:
R[err](R[err])C—C(SCE ( .5 (rer)

-amino-3-cyano- 1-(2,6-dichloro-4-trifluoromethylphenyl)-4-
5 ethylsulfinylpyrazole;
2. 5-amino-3-cyano- 1-(2,6-dichioro-4-triflucromethoxyphenyl)-4-
ethylsulfinylpyrazole;
3. 5-amino-1-(2-bromo-6-chloro-4-trifltuoromethylphenyl)-4-
ethylsulfinylpyrazole;
10 4. 5-amino-I-(2-bromo-6-chloro-4-trifluoromethoxyphenyl)-4-
ethylsulfinylpyrazole;
5. 3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-ethylsuifinyl-5-
methylaminopyrazole;
6. 3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-ethylsulfinyl-5-
15 ethylaminopyrazole; and
7. 1-(2-bromo-6-chloro-4-trifluoromethoxyphenyl)-4-ethylsulfinyl-5-
ethylaminopyrazole.
The numbers 1 to 7 are assigned to these compounds for reference and
identification hereafter. |
20 Of these compounds, compound numbers 1-and 5 are most preferred.

THOD: PR RP RATION
The compounds of formula (I) above may be prepared by the application or
adaptation of known methods, i.e. methods heretofore used or described in the
25  literature, for example as described below.
According to a feature of the present invention, compounds of formula (1)
above, in which R} is hydrogen, may be prepared by the reaction of a hydrazine of
formula (II) or an acid addition salt thereof:

. X '
‘@NHNHz
Y cl
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wherein R err] is cyano and R err] is chlorine or fluorine (preferably

chl orine). The reaction is generally perforned in an inert

sol vent, preferably ether or tetrahydrofuran and optionally in the
presence of a base (e.g. triethylamine or 10 sodium acetate), and at a
tenperature fromO[err]Cto the reflux tenperature of the sol vent .

When an acid XA salt of the hydrazine is used (preferaBF/ER14Q5696
hydrochl ori de), the reaction is generally gffected in the presence of a
base such as an alkali netal salt (e.g. sodium or potassium acetate,
carbonate or bicarbonate). According to a further feature of
the present invention, conmpounds of 15 formula (1) above may al so be
prepared by oxi djgj PO i Y . .

(1v) wher EI@JF?%JISE}E)I‘(I‘%f& X a%gc}%\t}ggﬁ;e&gg}w g’f%‘lﬁlogg ogg%{)/f??ﬁlduslfl I(\I:]D'an oxi di zi ng
agent. The reaction Is generally perforned in a solvent (e.g.
trifluoroacetic acid, dichloronmet h2RHC=LEOEHEN)anol ) using an

oxidizing reagent such as hydrogen per ide or met achl or oper benzoi c
acid at a tenperature between -30[err]C ahd the boiling t enper at ure of
the solvent. More preferable conditions utilize hydrogen peroxide in

met hanol . wherein RAB@yasb avd R ischiosing befludrine(preferadly ¢tderingj.esent ,
0" ooy o i ey b Aol Bty 00
WO 97/ 22593 tetrahydrofuran and optionally in the presence of a base (e.g. risthylamige %5696
10 sodium acetate), and at a temperature from 0°C to the reflux temperature of the
solvent. When an acid addition salt of the hydrazine is used (preferably the
hydrochloride), the reaction is generally effected in the presence of a base such as
an alkali metal salt (e.g. sodium or potassium acetate, carbonate or bicarbonate).
According to a further feature of the present invention, compounds of
15  formula (I) above may also be prepared by oxidizing a compound of formula (IV):

CH;CH,S I | CN
| R;HN N,N
X Cl
Y
(Iv)

wherein R], X and Y are as defined above, using an oxidizing agent. The reaction
is generally performed in a solvent (e.g. trifluoroacetic acid, dichloromethane or
20 methanol) using an oxidizing reagent such as hydrogen peroxide or
metachloroperbenzoic acid at a temperature between -30°C and the boiling
temperature of the solvent. More preferable conditions utilize hydrogen peroxide
in methanol.
According to a further feature of the present invention, compounds of
25 formula (I) above in which R} is hydrogen may also be prepared by the reaction of
a compound of formula (V):



NHN=C(Cl )CN J[err] (V) wherein
X and Y are as defined above, with a conpound of formula (VI): 5
Et S(=O) CH err] CN (V1)
Preferably, the nolar ratio of reactants is about 1:1. The reaction is
general ly perfﬁb 52_499 the presence of an anhydrous inert or ggfAEr&edsyent
(e.g. 10 etha olr;? and a nol ar equi val ent of a base (e.g. sodi um et hoxi de)
at a tenperature fromO[err] to 50[err§C. According to a
further feature of the present invention, conpounds of formula (1)
above may al so be prepared by the reacti C npound of fornula 15
(V1) lerr] - NN ECHEP (M1) 20
wherein X, Y and R err] are as defiged ve%lvvith a conmpound of formula
gr ou

Et S(O ZI , wherein Zerr] is a l®a p. Suitable |eaving groups
I ncl ude hal ogen, al kylthio, aryl t k@, ~al kyl sul finyl, alkylsulfonyl, .
aryl sul finyl, arylsulfonyl, sulfate, togylate, azido, nitro, al koxy or
aryl oxy, preferably hal ogen, especiallyYromne, chlorine,

V)

wherein X and Y are as defined above, with a compound of formula (VI):
5 EtS(=O)CH2CN
(VD).

Preferably, the molar ratio of reactants is about 1:.1. The reaction is

" generally performed in the presence of an anhydrous inert organic solvent (e.g.

10 ethanol) and a molar equivalent of a base (e.g. sodium ethoxide) at a temperature
from 0° to 50°C.

According to a further feature of the present invention, compounds of
formula (I) above may also be prepared by the reaction of a compound of formula

15  (VID:
S
R{HN N,N
X Cl
Y
(VID

20 wherein X, Y and R] are as defined above, with a compound of formula EtS(0)Z1,
wherein Z) is a leaving group. Suitable leaving groups include halogen, alkylthio,
arylthio, alkylsulfinyl, alkylsulfonyl, arylsulfinyl, arylsulfonyl, sulfate, tosylate,
azido, nitro, alkoxy or aryloxy, preferably halogen, especially bromine, chlorine,
iodine or fluorine.



I odine or fluorine. _ WO 97/ 22593

PCT# EP96/ 05696 6

According to a further feature of the present invention, conpounds of
formula (1) above in which Rerr] is nethyl or ethyl may al so be prepared

by the reaction of the correspondi ng conpound of fornul %,9 ein
which Rlerr] MWO922393hydrogen with a methylating or ethyl atiﬁﬁ’c’g gﬁ?‘%n t he

presence of a base. 5 Preferred nethyl aéti ng agents include nethyl
hal i des, e.g. iodonethane, br omomet hane and-chl or onet hane; preferred
et hyl ati ng agents include ethyl iodide. The reaction may be conducted
in a variety of medAescardiog udiméurther eature af dhgrpsesent inventiogo ky@peunds of

Exanpl es of apgffulaC(1) aBUvéaRtwhiciRE is tndiiyd i BN hdNalsd bEptepared by the

di et hyl f or mam de.(é‘n[ﬁ\/}zg_' t ol uene. and et heé; ﬁxanlgl ZB@‘S $n ot e sglév.ent S

ncl ude 10 war@Ridhar HiecSTSSEOREing SpRouad jof FRitla 4D b b itk RarS|) . The
reaction i s usbhpdrogen with ponéthylating ar ethylating caggntuire tif pfesence adfoatbas0[ err] C
tSO_ ?bglut §59[ ew&&feaprﬁﬁxﬁ%@m fgﬁ@ inclu%c@bﬂﬂﬁ:yr Shiftided, Cte.tgo ?&aemﬁ:hlﬁézge; r]C
ui t abl e bases i ncl ude i.ges . g. saqdi um ok . ot 8ssi u ride), a
carbonate (e.gbr E%ﬁ“& i) M°=QFF3°’E?5§£H‘53&'“5&§%ES('@3‘53° eihy1 1dike. |
triethyl am ne @he aeagtiemindy be conducted as atvatiety rof tnkedia igclading iapm)ic and peoticde
(e . sodium L3eivals. PO G5ahipis AT Cfphorkt! @bvedts< Ofedlete fasll WHE

met hoxi de or potassium ox| de). Acc Oy di to %’urther
feature of thedﬁ?%@ﬂﬁ’é""f’ﬂ!f’ér(%: ‘°bl9ﬂ%>6’éﬂﬂ§°’b?xamples q@ﬂ‘r’ﬁlsﬁﬂ?’?ﬁ’ ein
whi ch R .errip i svarertain dlcohols(sigh asrethanell and isoprapykbglcohol). Tihe reaaion isgsually t he

correspondi ng H‘P«?AEP f ' 4 ! it h an
20 orthoformate o og‘rt(ra%ut?!g %f(ewg) edré\gjg&grﬂl\g;[égdzjoz?'r Ylerr fr%v\her ein
Rlerr] is al kylabout -5°¢ darabog | uitgple bases |jaciu %‘{es t(itggr B ¥onpound

of formula (VI lpbjassium hyddide)s 4 carbonate (e.g. potassium carbonate) and organic base (e.g.
triethylamine or a guanidine, such as tetramethyl guanidine), an amide (e.g. sodium
15 or potassium amide) or an alkoxide (e.g. sodium methoxide or potassium

methoxide).

According to a further feature of the present invention, compounds of
formula (I) above in which R1 is methyl or ethyl may also be prepared by reacting
the corresponding compound of formula (I) in which R} is hydrogen with an

20 orthoformate of formula CH(OR}2)5 or MeC(OR]2)3, wherein R}2 is alkyl
(generally of 1 to 4 carbon atoms), to give a cbmpound of formula (VIII):

0O
Ru;'i Il ,N/N"

R20
X cl
Y
(vi)
25

wherein R12, X and Y are as defined above and Rj] is hydrogen or methyl, which
is subsequently treated with a reducing agent. The reaction with the orthoformate



(M11) 25 wherein R err], X and Y are as defined above and Rlerr] is

hydsr ogen or methyl, which I s subsequently treated with a reducing
agent.. The reaction with the orthoformate WO 97/ 22593

PCT/ EP96/ 05696 7 of formula
CH(OR[err]) [ ergylodsC(ORlerr])[err] is preferably conduct edpdEiog@sess
presence of an aC|d catal yst such as hydrochloric acid,

p-tol uenesul fonic acid, a Lewis acid (e.g.7 al uni num chli or | de, boron
trichloride, boron tri fl uoride or zinc chI ori de) The reaction can be
conducted optionally in dia o ,OUS .po atin power .
Typ cal Ly the. r ddonmuls PRQRRDT o MeCTORTHS if i Biol ool K pritagh o
350[err] C, pmakidrcalalypt such as RytsloachloBio aeirdy f}- (Dll@qnesmfomp agid(f ewip &id the

;ﬁ?ﬁ; hogscgnbbepatg%ghgnt%m?@hﬁ%aﬁn mgggﬁ&g;troam ErifluBFEY At 26k éﬂlk?n omel( Vi
y- u | i

above are novel 5??&°5§a%ﬁ%ﬁ°'%8ﬁ§‘?f’?‘!ﬁ°@ﬁ%"’f ﬁﬂeﬂﬁ'&o"fm"‘f“’e‘&"jm% aﬂ‘fs qﬁ‘&‘"ﬁr esent

invention. 1G power Typicallycthe geartionais fpgrfotmad 4t fecmy aboud F20°G a0 pbar 350°C,

I nvention, conp forom abth%‘@ lt@at(dul 20@’!? a’i‘ﬁeoregﬁmﬂrcﬁtpﬁé eatiftited B

reaction of a conpoun
azeotroplc removal g}] the alcohol formed as a ]oy-product during the reaction.

Compounds of formula (VIII) above are novel and as such constitute a further
feature of the present invention.

10 According to a further feature of the present invention, compounds of
formula (I) may also be prepared by the reaction of a compound of formula (IX):

X Cl
Y
(IX)
15
wherein X and Y are as defined above, and X is halogen. with a compound of
formula (X):
CH;CH;S l I CN
R;HN ITI,N
H
(9.9]

20  wherein R} is as defined above. The coupling reaction may be carried out in an
inert solvent that can solvolyze both reactants for coupling, and may be organic,
inorganic or a mixture of both. Suitable solvents include DMF, THF, methanol,
and water. The reaction may be catalyzed using a base catalyst, such as a metal
carbonate, a metal hydroxide, an organic base such as an amine or a guanidine or a

25 hydride such as sodium hydride. The reaction may be carried out at a temperature
of from about -20°C to about 250°C.



(IX) 15 wherein X and Y are as defined above, and X[ err] is hal ogen,
w tHh a conpound of formula (X): [err] 20 wherein Rerr] is as

defined above. The coupling reacti Fﬁ% )ut in an i nert
sol vent that can sol volyze both redc gﬁfg‘{m | hg, and rray be organic,
I norganic or a m xture of both. Swtable t': intl ude THF

net hanol , WOSH@S%t er. The reacti on may be catal yzed usi rf&TQ;PB?ﬂsé%

catal yst, such as a netal carbonate, a nmetal hydroxide, an organic
base such as an ami ne or a guanidi ne or § 25 hydride such as sodium
hydri de. The reaction nmay be carried out at a tenperature of from

about -20[err] C to Gihmptundsof ﬁn'm]xl@e (II), (III), (IV), (V), (VI), (VID), (IX) &) Wifels of

formulae (11), 'é'édé’JdJ %m.{y Bpre d:‘a?@d bg(t Jiéatd loh)or a&%&mﬁﬂﬁnﬁ& iffod known

or may be prep or a lon 0o fhod

The fol | ow ng non- ITIPﬁ felt ?1‘{,’11"5)(‘8 F\é‘é“gaﬁ'ﬁ?"m éﬁ‘éﬁﬁfg‘%ﬁiﬂwﬂllw%tﬁr‘me t he

preparati on of pepiionnds cdmpgonads of cthé i invemiod Al thatinterimsdiatdse tn itheif heir 5
preparation re nple 1: Preparation of

5- am no- 3- cyanB Rar . 6-di chloro-4-trifluoronethyl phenyl) -4-

et hyl sul finyl pyrazol e

Example 1:
To a solution of 5-amino-3-cyano- {-(2,6-dichloro-4-trifluoromethylphenyl)-
4-ethylthiopyrazole (22.25 g, 0.058 mol.) in methanol was added a solution of
10 sulfuric acid (1.5 g) in isbpropanol. Hydrogen peroxide (6.95 g, 0.2 mol., 30%
aqueous solution) was added and the temperature raised to 60°C. After two hours,
the reaction was filtered and the collected solids were washed with methanol. The
filtrate was added to water and stirred for 30 minutes. The solid was collected and
air-dried. All combined solids were recrystallized from methanol to leave the title
15 compound (18.4 g), melting point about 174°C.
By proceeding in a similar manner, the following compounds were
prepared:
5-amino-3—cyano—1—(2,6-dich!oro—4-triﬂuoroinethoxyphenyl)-4-
ethylsulfinylpyrazole (Compound 2), m.p. 178°C;
20 . 5-amino-1-(2-bromo-6-chloro-4-trifluoromethylphenyl)-4-
ethylsulfinylpyrazole (Compound 3), m.p. 157°C;
5-amino- 1-(2-bromo-6-chloro-4-trifluoromethoxyphenyl)-4-
ethylsulfinyipyrazole (Compound 4), m.p. 173°C.

25

Ia Co n

To a mixture of 5.3 g of 1-(2,6-dichloro-4-trifluoromethyl)phenyl-3-cyano-
4-ethylsulfinyl-5-ethoxymethyleneiminopyrazole in acetic acid was added 1.47 g

30 (23.4 mmol.) of sodium cyanoborohydride in four portions at room temperature
during a period of 2 hr. The mixture was partitioned between water and
dichloromethane. The organic layer was dried over anhydrous sodium sulfate and
solvent evaporated. The residue was purified by a flash column chromatography

on silica gel using 60% ethyl acetate in hexane to give 2.1g of 3-cyano-1-(2,6-

/
/Th nRe‘laced
it



To a sol utibn of 5-am no-3-cyano- 1-(2, 6 di chl oro-4-trifl uoronethyl phenyl) -

4-et hyl t hi opyrazole (22.25 g, 0.058 nol.) in nethanol was added a sol ution
of 10 . sulfuric acid (1.5 g) in |sopﬁ_§g ‘fh peroxide (6.95 g, 0.2
mol ., 30% aqueous sol ution) wg %%@Eﬁg ¥rrper ature raised to
60[err]C Afteryd urs, thd_reac filfered andpibapsddsksict ed
sol i ds were wash g&ﬁ%}h met hanol . The filtrate was added to water and
stirred for 30 minutes. The solid was coll gcted and air-dried. Al

conbi ned solids were recrystallized frommethanol to |eave the title 15

AR TR BEv R cAY: Se— S S

5- am no- 3- cyano- white gold.Gmeltingpantof 454-155°Cor oret hoxyphenyl ) - 4-

et hyl sul finyl pyr azol r&p,m [N -
5- am no- 3- cyano- ?ﬁé rono %Hg%:ﬁfmﬂ@ﬁodu%?@ Pﬁ%t%gr&gtfﬁ%‘%ﬁ%nyl ) - 4-
et hyl sul finyl pyrazol eAnadysishoun& 1451 1 GRE3 lerr] C

5- ani no- 3- cyao- - (Gelduiaed- Gocmwmzzmmt 13162; @mtmgp'h&myl) 4-

et hyl sul fi nyl pyr azol q_-o(lg‘@rrpoun@ 4@52@@851&31597 (3517 09§>s§-§r§41e

Preparation of
3- cyano- 1- ( 2. 6- di chl dB%-DIoqepding gy &imilgn FMBRsr e fellewing | somnepndss were
met hyl am nopyr az pnréd:onpound 5) To a mixture of 5.3 g of

1-(2,6-dichloro-4-tr 'ﬂ):xjﬁﬂ 102, b&’l:l}l&B—qt%hugmﬁ?éﬂﬂﬂﬁhengl-4-cthylsu1f (x]w -

4-et hyl sul finyl-5-eth was added
1.47 g 30 ( 4ethmﬂnppmaz‘%(ﬁmoep<b%m d3&:ide in four portions at room

tenperature dur j-(23bromp<s-¢HisroAttriflubiomethioRy yphetiylit @thptsalfiagl-5- t i oned
bet ween wat er anghm,{ué%&ag&gé@o%m@ﬂe Tt1§3qf ganic layer was dried over

anhydr ous sodi um evaporated. The residue was

purified by a flash col um chronmat ography on silica gel using 60%

et hyl acet ate i nRefexsie mmle\_a_e 2.1g of 3-cyano-1-(2,6-

9 .

dICh|OI’O4tll?f| ' v bt e (as

a . _m«_ammnxmmmmpmmlg

To 5.0 g (12.7 mmol.) of 1-(2,6-dichloro-4-trifluoromethyl)phenyl-3-cyano-

4-ethylsulfinyl-S-aminopyrazole (Compound 1) was added 100 ml of triethyl

orthoformate, 20 mi of THF and S0 ml of toluene. The resultant mixture was

20 heated on a steam bath. To the solution was added a catalytic amount of

hydrochloric acid. The mixture was heated on a steam bath for 20 min., followed

by evaporation of the mixture on rotavapor under reduced pressure at 70°C. A total

of 300 ml of carbon tetrachloride was added in portions and the mixture was

continuously evaporated on a rotary evaporator at 70°C. The evaporation

25 continued until all ethanol formed was removed and excess triethyl orthoformate

was removed to give a thick oil. The oil was analyzed by Hj-NMR and shown to

be pure  1-(2,6-dichloro-4-trifluoromethyl)phenyl-3-cyano-4-ethylsulfinyl-5-
ethoxymethyleneiminopyrazole, which was used without further purification.

According to a feature of the present invention these are provided

30 compositions comprising a compound of formula (I) in association with, and

preferably homogeneously dispersed in, a pesticidally, e.g. agriculturally acceptable

diluent or carrier. In practice, the compounds of the invention most frequently

form part of compositions. These t:ompositions can be employed to control pest,

e.g. insect pests. The compositions may be of any type known in the art as suitable

Thlxs| fiiilelt'ias Been Rzi




white solid, nelting point of 154-155[err]C). El emrent al

anal:ysis for the product indicated the follow ng: Anal ysi s:
Cerr]JHerr]err]Flerr]Nerr](err]S[err] 5 : Cal cul ated: C,
40.89; H 2.70; N, 13.62; d, 17.24; S, 7.80; Found: C
40.52; H, 2.85; N 12.97; d, 17.09; S, 7.97. By groceedi ng in
a simlar manM@972$3 ol | owi ng conpounds were pr epar edPCT/EPS6/05696

3-cyano- 1-(2,6-dichloro-4-trifluoronethyl)phenyl-4-ethylsulfinyl-5- 10

et hyl am nopyr azol e (Conpound 6), m p. 142 err] G

3-cyano- 1- (2- brono- 6-chl oro-4-trifl uoronet hoxy) phenyl - 4- et hyl sul fi nyl -5-

et hyl am nopyr afer applicatiop authel dasjred pesp or LRhtherb6l. These compRsifiensavaainbtanpl e 1
15 Prepar at i . ; : : far .

17 (2. 6o or 5 P FITENEA.of e inenton. e s degribed ot g (1 sqive

et hoxymet hyl end?&isdiEnsyip soasmhination or ass 'a“"Po"%‘. 0ORf A JNOFE Riger gomatible

1- (2, 6- di chl or ecesipbrenisi witcloare! foy kxmide\sbli® oc liquid carriers or diluents, adjuvants,

4- et hyl sul f ignyl: 5= A QP 0 q;r;ﬁrggg : , . Jfriethyl
or t hof or mat lg, %éﬁgfgg{}%ﬂéhgﬁg% P }bgg%efﬁga‘e?ﬂgﬁgg;‘%%d%tvmﬁ%hx%r e \>//vas-
20  heated on agcepiabiens-gagronomically acceptablei on was added a catal ytic anount
of hydr ochl or Thesaadothpositionsingy tlse conRinehELCKind ofirgredtamddfich dsor 20

mn., followed . - 19N e A r
reduced press uPe t%ﬁ"f'? %}é le‘?'?‘?%%%wegt _‘A‘?Jkew*- ‘%‘15&%5 a%‘“%&tegéé?aggé 33%95
tetrachl ori de ey Qils tespecinlly dex gcaridical yige); stabiligess, preseryaiive agents (espasialljuous| y
evapor at ed 19N andl@ paketvaivepsegtiestering agehts; las vell as diher oMaQicald inBredients

continued until_.al ¢ trjethyl

ort hof or mat e with Pﬁﬁ%@ﬁ%@éﬁ‘%&ﬁg@ﬁgﬁﬁ%@w‘%ﬁ@igl 'fe'%gglgglnaqryzed by
H err]-NWVR and fgmgqu_al) or with propgsgties regulating the growth of plants. More generally, the

1{ ﬁ 2, 6- dit ﬁh: Or Qofhipbiinids Leﬂ@r?s@idmé irﬁ@ﬁﬂﬁ'mﬁr&%ﬁﬁirﬁd?im&ﬂll?lﬁé id'nmdr;ifépid . '

et hoxynet hyl enej.m..nopyrazo Cc further purification.
According to a apg?éxtvasf%ngfpopﬁlgg%igg 8%&?"%@"3?3{%.3 §%n}°? ‘ﬁglgtégnar e provided 30
conposi ti ond conpri Sompositieasnsuitable or applicgtions i) agricyituse hweticaltignontheh, and
preferably hompengéluéd YorfhuRBi6hss Qfhtable, fof uRead, if61 edniple, IRl sptdys, @ud,ural |y

accept abl e dil uent .or carrder. | actice, the conpounds of the
i nventi on nost q‘?'&‘aﬁeﬁ?’f’ °ams‘emulf%9p?ﬁrplg? ﬁEeOf conpositi ons. These o

conposi tions can be Tonsfiesting use dossof the qompounds emploxedgn theinventigiegas. . The
conmposi tions MeanPQidin A KiniiRe gaRRWArly ebéiind bn A% Rdiirk BFtRe pest to be
20 eliminated or degrée of infestation, for example, of crops with these pests. In
general, the compositions {concentrated or diluted ready to use) according to the
invention usually contain from about 0.001 to about 95% (by weight) of one or
more active ingredients according to the invention, from about 1 to about 95% of
one or more solid or liquid carriers and, optionally, from about 0.1 to about 50% of
25 one or more other compatible components, such as surface-active agents or the like.

In the present account, the term “carrier” denotes an organic or inorganic
ingredient, natural or synthetic, with which the active ingredient is combined to
facilitate its application, for example, to the plant, 1o seeds or to the soil. This
carrier is therefore generally inert and it must be acceptable (for example,

30 agronomically acceptable, particularly to the treated plant).

The carrier may be a solid, for example, clays, natural or synthetic silicates,
silica, resins, waxes, solid fertilizers (for example ammonium salts), ground natural
minerals, such as kaolins, clays, talc, chalk, quartz, attapulgite, montmorillonite,
bentonite or diatomaceous earth, or ground synthetic minerals, such as silica, .




WD 97/ 22593
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application to the desired pest or habitat thereof. These conpositions
contain at | east one conpound of the invention, such as described

earl-ier, as thevgﬁ‘%i’ 3 i ngredient in conbination or assoGcGiEpegosess N
one or nore oth rﬁgati bl e conponents which are, for exanple, solid

or liquid carriers or diluents, adjuvants, ;p surface active-agents, or
the |ike appropriate for the-intended use and which are accept abl e,

. g. i cal | e. Th { it l,
oni ai ot her ki AEREH of PR ssppeEally abyinn o Tagnss BELRRAS. ABISPOY Eiriens
adhesi ves, t hi ckdoregranuldshihe doliowing aregeitible: quashed oafractignatgdnateral rocks sushr ay
oi I's (especial l'ygf Shicies %{awlé,fﬁdmieé Sepioliit 3t bdIBRNE, syRMBSE EMAlILS 6 iApgatie
no p at| v ri

(especially 10 preser esf , sequest 8 _aq’?‘{;‘tgs, as we as ot her
known active i ngrEasaRi¢ Meals, gragyles;pf grgapic al RS géﬁ L Eosapytshelsasary
i nsecticidal, sm tcobd, dein, huskswr itebaded stalks; kieselguhtjgicalcidml phosphavd, tpowdered

properties regul Q:éhﬁn%r %ﬁk%r&ﬁp%gorpﬁlam;%é' sol®) ee%%gﬁ%,fﬁkié?.l&%)ﬁs; or slofi‘cji or

conmpounds enpl oyed . e_lnventron na e conbi . ) € So
li qui d addi terilizers or Peshy 801 GOMPRSIons MaY,aif fesitathi sRMain o9ner oy (FQTRL i on.
15 Conp @bmpatibis weting { dispessirfg) emalsifying ot toloring dgengrwitel, twhes solid,

horticul ture, or ealsoservelagéﬁill%eﬂpl ude fornul ations suitable for use as,
for exanple, |iqui sq_rays,. usts, . granules, fogs, foans, enulsions or
the like. 10 herieartier may aiso be Jigwidy fereexamplen cvalesirplsolrls; perishlesied i n

t Ee i nventio ][1 Cﬁfbutanol or gyRbl as/\:kaémhnlhwir_ eMiers iofiestets, panichiafiy h&ﬂiy]!glﬂ.epmc&dagf on
the nature of t t | r r nf e IO or
exanpl e, of cr opg‘e%?'?sh P%‘%é@@"%%%"t‘%@' Figl&%;&gnge'ﬁl%ﬁglfﬁﬁ %Iéo ¢ 0 rtpﬁghé'?i%?bc')’ ?Ysl
(concentrat ed or ketongt O isephgioneo pelselpunc Fagtiong gsuch & paraffinic  orn gromatipn

usual 'y contain fryarscabons pati€iilakiyt xyleneouit qlﬂﬂ%ﬂhhhlmk;gﬁhémgér Vep&talilé oils;
nore active ingredients.ac My e | [ Om out
95% of B plls o ReiRle bRk pidliRY) ERoronbREhaly Wler ofblle 20
about 0.1 to aboutroaglyspslar2slventsneuchr asndimethylfoemansidep dimetiyisuliorigonents,
such as surface- aadthpfyrAdiAbAdS; MalkylfyrtdlidBnes; trialkyl phosphated; NigubfeddER8S tr
account, the ter r&l"ﬂgg,al er der&b‘m'ee"an an organi c or inorganic ,
i ngredi ent, naturaf "o¢ SYRMEFEWi t h which the active ingredient is
combi ned to f aciTle tserfaceiapivecagenti may born emulsifying agsnd dispersingeagpmtaait, t o
seeds or bt o tdee S@él;iling Ef-s of the i_mlniﬁﬁb? g_\lgﬁlioﬂié type&iraf ﬁnlbftmﬁﬁwﬁ%ﬁﬁi kwlfaba@é:tvcand
it nmust be acceptable (for exanple, agr.ono a .
particularly to tAFERS SNPRIP g‘e%ﬁ?r)eeg salts w?yag}y%ﬁeaca’é_ﬁ’r gal'ftg%tf%g%éfogxc
solid, for exanplasidscsaitysof phenolseifonisr op paphtialanesudfoniccagidss polycondensaiesiafa,
esi s, waxes, S Qlthylenk xide Wik ety &ll%ho@(&”‘lﬁh? 2RI | ftEY §§J|:r§ Bt fatf) Siiihds,
2? t ;[33' gite rr;n n?sﬁ&s%nftfﬁ%gls?gmggx?ariyna?l{ylﬁ]e@/lss or ér?{pﬁénofstf,asa%g of%lljnﬁ‘(r)stu%éinic
' 25  acid esters, taurine derivatives (particularly alkyltaurates), phosphoric esters of
alcohols or of polycondensates of ethylene oxide with phenols, esters of fatty acids
with polyols, or sulfate, sulfonate or phosphate functional derivatives of thc above
compounds. The presence of at least one surface-active agent is generally essential
when the active ingredient and/or the inert carrier are only slightly water soluble or
30 are not water soluble and the carrier agent of the composition for application is
water.

Compositions of the invention may further contain other additives such as
polymer dispersants, stabilizers or colorants. Adhesives such as
carboxymethylcellulose or natural or synthetic polymers in the form of powders,



bentonite or di atonmaceous earth, or ground synthetic mnerals, such as
silkca, WD 97/ 22593
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al.um na, or silicates especially alum numor nagnesiumsilicates. As solid
carriers for granules, the follow ng are suitable: crushed or

fracti onat ed WH2®893 r ocks such as calcite, marble, puhdEPE ite
and dolomte; synthetic granules of inorganic or organic neals,

granul es of organic material such as sawlOst, coconut shells, corn 5

cobs, corn husks or tobacco stal ks; kiesel guhr, tricalcium phosphate,

powder ed @eunktles @ latlreqrineintas ambivogum) palkvinylatleohob of pblyeinplohcenate, s,

resins, waxes; {sBholipi L Ld or fdfihing O beha R RAGhiRY; y, if

desi red, cont ai“?]‘(‘{)“?ngif%s holl rldes ;u%_ﬁtd_é écé n,?g"t%ﬂ& e \/\gt tl ng',t d%ﬂ?yg?lﬁ;gmdm

enul si fying or YEJset ithiheatpemplations: i is\aossible Jpjuse co °m‘“§’r§£))° ASSYOL_RGe as a

di luent. 10 pigments, Toveexamipie: cironeyides, sitaniem |axifes cdor ProssianxBlup] ergamiat er ;

al cohol s, parti |y, o) | ygol I ' rs or.
a5kt r%%yﬁsgp%gﬁ dyeSlurtfl] 4P ayesirael | mAla Rﬁéx&ﬁg{ﬁﬁy

esters, parficu Rsélﬁ%/ﬁn cetate; . , partic

acet one, cycl olf¥ h@r trace miitrieatsisyeh gesaltsof iranemanganessbArgs. copper, goitlbne, or
ihsgphor oge; Pe tpidhy i fiarh oR inc O The Polyetsscapdeatddott 6r blocladopolyimets ofl alkyl
ydrocar bons, payt r : S .
Vhgetanl o i1 o PopElnSHEE plykoR TR SLh oA br R BANAR SR asll A bR Ninll: |

chl or obenzenes;orveombr typesub The opomb polymers @i \seprsally eithery polyacrdates s

|0\|Pi WFL hlyl formlam deﬁiaﬁ@!ldﬁéslk%hdffeﬂxm, pﬂyemjlrlgne glycok tdryéthyxyladd qmamich
N kool | ey Ol P Bl i S | 8)B0FRees, A
enul si fyi ng agaelyglypsidess Sittypacidhmsroghiceridss, copelymergofayayl pysrolidone-viayli ¢ or
non-ioni ¢ type Réiamls, Vinglpyi1idbneSetiyImeMadrilar; aethyl ¢inyl ether-ragl€lo bshydAgeNg
these are e.g., ak(t f .pol acl l'llel c.acids, salts of |ignosulfonic
acids, salts of "aﬁ H%F?M“FYW? 8¥ TEpnthal enesul foni ¢ aci ds,
pol ycondensidt es of Compositiops¢antaining Ferapanndhof ganesal formuladilswiich mayibe aci ds
oo oAl UG e, ooy b o b ey |
tautine der vatqrvaés;grﬁsﬁt sBbihR, Srdieh, oL Fsblshices, aclfddes Spic,
al cohol s or of psoiaticidesd cfungicides, of-8.c beyan cans infedigpe, hbasierisides | arthyepads of
fatty acids  attractintshoP @péRéris of iphéroinoaéss desdbrints) flsvonng phaRy Bes or
functional M Ao favrye c?z]:peat?ce n&gl?s\,/ee.gi trace elements. These may be designed to
improve potency, persistence, safety, uptake where desired or spectrum of pests
controlled or to enable the composition to perform other useful functions in the
same animal or area treated.
In particular, it has unexpectedly been found that the combination of a
25 compound of general formula (I} with piperonyl butoxide, against a2 number of
important pest species such as Aphis gossypi and Myzus persicae, results in a
remarkably improved level of pesticidal activity and speed of action and thus
constitutes a further feature of the present invention.
Preferably the piperonyl butoxide is used in combination with the
30 compound of general formula (I) at rates of from about 10 to about 200 g/ha, more
preferably from about 20 to about 100 g/ha, even more preferably about 40 g/ha.
Examples of other pesticidally active compounds which may be included in,
. or used in conjunction with, the compositions of the present invention are:
acephate, chlopyrifos, demeton-S-methyl, disulfoton, ethoprofos, fenitrothion,



conmpounds. The presence of at |east one surface-active agent is generally

essenti al when the active ingredient and/or the inert carrier are
only slightly water soluble or 30 are not water soluble and the carrier
agent of the conposition for application is wat er .

Conposi tions ofw(g;\ﬁnggvent ion may further contain other addi _t'bt‘ﬁips%%ﬁbeas
pol ymer dispersants,” stabilizers or colorants. Adhesi ves suc as
carboxynet hyl cel l ul ose or natural or synthgfic polyners in the form of
powder s, WO 97/ 22593
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granul es or | at i feaamipess fongfoseipradione gisarophns) isofepphosgnalathion. B‘P“%‘Pt?m%yl
acet at e, N apdithion PHHRsié Phogilsie, pmuﬁﬁhoa&nammmums friazophos. tdytlnthrinr

synthetic phOSphééngRﬁe% Caﬁ]eltaﬁxethnR1 fe ?%mhﬂl hl%m];a%rml %Bﬁ!?f!ﬁﬁ% I’I {cﬂuémrlé

possible to use
i ron oxides, titd&lfican earberulfany rmethomyl; aﬁa‘BfluB‘“‘@Fﬁh’nﬁ’@d!?cafbdmmﬂ@“ such
as alizarin dyes#iddfor, ehdesulints tlinbiad, Olbemkﬁdatcnhtcbﬂhp)c)c@mxa@n tetradifon,

dyestuff's; or U7 akmlliht.! SARONED Bfeifbind. Siobiale, BORAREE ychBLAL

copper, cobalt ynerb
bl ock copol ynersd:evermncwrdrmcmadpmlyet hyl ene gI ycol s. The phyS| cal shapes of

the pol ymer surfact am&nﬁﬁaommhxbm%rsmmble upshegeqmzdraspﬁé thoseT h@mfaﬁ sed
pol ymers are gen [ra

| | c s Q' met hac.
grafted with t?l'??/é’ﬁ y&’g'? %‘ané?‘ﬁ ?eﬁmﬁ‘ﬁ% a s‘“ )} F%
O her pol yned c &mﬂb@mﬁdi fecmulgtions| ey by miage by orning these m*tkgtb with all

pol ygl ycosi des, kiali$ of a%ﬁhd féw: 'p%ér!lﬂ? Wit favo§ agememuiaffofﬁhmlons can be
pyrrolidone- V|nyI

rroll on met h Iate t hyl
vi nyl et her - nal ef“&d%\?f‘ni"a?ﬁnalgns n naYurgi WW%!Y é’ﬂﬁ\ﬁ‘f‘@?"ﬁw‘@?fﬁ'ﬂ% B?Uerrer S.
15 Conphbealthiseahsas flevaringni ng conpounds of general fornula (1) which
may be appl h@qtstgv&&a&gqmlm%s {ss, may al so contain synergl sts
(e.g. piperonyl buto abi | i uy ance ot her
i nsecti ci des | 13 acar i ci(%‘gsme‘ﬁlaﬁwfulmm? apﬁeé%éf”? c‘F‘ﬁé&mP?‘Elﬁg i E‘éi “gmﬁ’é"horryl
and i prodi one, bthetefore génteally imthelfompoiccompositions;, which aretin Vmousefied drdiguéd or -

pheronones, deodgymRts, flavoring agents, dyes or 20 auxiliary

therapeutic agents, Sé]ld tto{xr?sco o%m%orrgtrxlotn% whxc ecsarex berr?xyedb are gusgngpowders (witha

- content of the compound of formula (I} ranging up to 80%), wettable powders or

20 granules (including water-dispersibic - granules), particularly those obtained - by

extrusion, compacting, impregnation of a granular carrier, granulation starting from

a powder (the content of the compound of formula (I) in these wettable powders or

granules being between about 0.5 and about 95%). Solid homogeneous or

heterogeneous compositions containing one or more compounds of general formula

25 (D for example granules, pellets; briquettes or capsules, may be used to treat

standing or running water over a period of time. A similar effect may be achieved

using trickle or intermittent feeds of water-dispersible concentrates as described
herein.

Liquid compositions, for example, include aqueous or non-aqueous

30 solutions or suspensions (such as emulsifiable concentrates, emulsions, flowables,
dispersions, or solutions) or aerosols. Liquid compositions also include, in
particular, emulsifiable concentrates, dispersions, emulsions, flowables, aerosols,
wettable powders (or powders for spraying), dry flowables or pastes as forms of
compositions which are liquid or intended to form liquid compositions when



| nprove potency, persistence, safety, uptake where desired or spectrum of
pests controlled or to enable the conposition to perform other useful
functi-ons in the same aninmal or area treated. I n
particular, it has unexpectedly been found that the conbination of a 25
compound of general formula (1) with piperonyl butoxide, against a nunber

of i V@ IHE25%est speci es such as Aphis gossypi and MSHEPMMSEI6: qe,
results in a remar kably i nproved | eyel of pesticidal activity and
speed of action and thus consti tut a further feature of the present
I nventi on. Preferably the piperonyl butoxide is used in
conbi nati on wi mpplted,efosammpm:qmuﬂwscpragsaﬁmiwding lownandalfd-lovavolume)ew agf from
?88m/%0 to abg Ja, nore preferabl y from about 20 to about

g/ ha, even re erabl . abqut / ha. | es of
ot her pesticidally E&P!% BlHder » 1%, $heform, f| emplsifiable orrTE)°]“bk’or used

i n conj unct i on conceltratéshmostdfregosritlyicomprise frarh abqut 6 3@ aliout H0% by ineight bfthe

acephate, cil opyfe lﬂéedlgﬁ{}%ﬁgé;?lg EE}S:EBHS or b15idds WHih arf rHAP E& fPlication

feni trothion,
PCT/ EP96/ 05696 contain, in their case, from about 0.01 to about 20% of the activeiggredient.

f enam p[]os 3 f orBetiaes the Folvelntp te, ernulsifialld o8 solublefcenednastes rmly adohiain) when
nonocr ot ophos, t t h
P trim Zrc%lhred pf?&ﬁ‘ ﬁ%b@h“z 2h8b&! §o% %‘i’%ﬂéb@ﬂ ?iddxﬂh{i g&c‘i} &sﬁmwé

t er buf os,
fenpropathrin, Sﬂma‘%‘f“ataéembem%h agF@#-I Gemesion inhibitors, ¢plogaats or
car bosul f ang MR, , ERRIOS or mamdmmb& ofbﬁﬁi’dqﬁ&éd toncémfatioh avle &8, 5

di cof ol , endosul fanlgﬁr'ﬁnﬁgi%ﬂ eﬁ/ﬁ’%&n h"i" Et%’”ﬁ%?ﬁ?ﬂﬁ%r ,%&t{r&gi f on,

aver necti ns, cl ns ahat'e
di chl or vos, thes@l rencentratashy dilution with watesq These compositions are inclpdadwithip| ons
which are suit &m Seop® of hﬁsdbrﬂﬁoﬁhuﬁseﬁ'hi%h Qndyf'&sﬁnﬁlﬁidmhhﬁe peeséht invemibm)r or al

admi ni stration ectic 0
fornmul ati ons. élg’leleﬁm sb°r“Fer§ rr;%m{ %ﬁLa%érd r&%ﬁ"&wa ? H’g’ggmm&g( ﬂ,a S wth
al | _kildds have aﬂmmmwy pref erabl y with flavoring agents. L| quid
formul ations can be A}l theséTRidBectS cﬁsp%mﬁ.s' emGisions,"Rlidtbethulsibhs oP lsplagingbl ¥

L, 20 s BRGRBLARIS oyl iy ) Bl AR iy by
spraying, at rates which are generally of the order of from about 100 to about 1,200
liters of spraying mixture per hectare, but may be higher or lower (e.g. low or ultra-

20  low volume) depending upon the need or application technique. The compounds or
compositions according to the invention are conveniently applied to vegetation and
in particular to roots, seeds, stems or jeaves having pests to be eliminated. Another
method of application of the compounds or compositions according to the
invention is by chemigation, that is to say, the addition of a formulation containing

25 the active ingredient to irrigation water. This irrigation may be sprinkler irrigation
for foliar pesticides or it can be ground irrigation or underground irrigation for soil
or for systemic pesticides.

The concentrated suspensions, which can be applied by spraying, are
prepared so as to produce a stable fluid product which does not settle (such as by

30 fine grinding) and usually contain from about 10 to about 75% by weight of active
ingredient, from about 0.5 to about 30% of surface-active agents, from about 0.1 to
about 10% of thixotropic agents, from about O to about 30% of suitable additives,
such as anti-foaming agents, corrosion inhibitors, stabilizers, penetrating agents,
adhesives and, as the carrier, water or an organic liquid in which the active



15 For their agricultural application, the conpounds of the

formula (1) are therefore generally in the formof conpositions, which
are in various solid or liquid forns. Solid fornms of
conposi tions whi ch can be used are dusting powders (with a cont ent of

t he conpound qgf, Jggda (1) ranging up to 80%, wettable powgehriponséss
granul es (incl ugl ng vvat er-di spersible granules), particularly those

obt ai ned by extrusi on, conpacting, ifgpregnation of a granular carrier,
granul ation starting from a powder (the content of the compound of
formula (1) in these wettabl e ers ranul es .hei ng bet ween about
0.5 and about 9pgyedient s rﬁ? gungszgyble Som% 1‘9’1‘368& ¥s$& ons

cont ai ni ng one ataye Kisselvstio tiecarret toglehepravent sntthmg ar &antifrégzes for waleanpl e
granules, pellets, Dbijdygt 5@&nlﬂ§1ﬁ§@l@%¥iﬁ&ﬁr{mmﬁrﬁﬁtféﬁ§ﬂ #d?u&ﬁﬁgi prefened |

standi ng or running water ov rio t Si m

achi eved udhe the compoun ?°€W9é?‘fﬁ'??‘bﬁ'? “Pﬁ&g Blfa"\ﬁﬁ'iaﬁ? "’d‘l""gﬁﬁe?‘@hlﬁe
concent r at es5as vegsabldslaad cotton; on’rfernlnn-furrow sprays. Li quid conpositions, for
exanpl e, include aqu gﬁ;@, (such
as enul sifiable concgir?\%?’g%l Sl ons aéfd 1 I fl\%k) ﬁ%‘ﬁﬁal}glisgerm%@ or
sol utions) or adheysgntain anhﬁ‘?odlt 'i“tgisg‘h’éy weight qf AEtf¥G dgredient, from abo

particul ar, enul2pit IaBthitGO%OdifOﬁStﬂfdadaﬁihr felora abeLR 00 Rbomi%h SF aneetting @bﬁtﬂ es,

aer osol s, %}&@&Lﬁ&%ﬁ&rmma i agﬂralnﬁ%l?%:'nggéssarg c?f.g&to \ipg! es or

pastes as forns osi t1ons form
li qui d conpd8i t ity AROuLAR% of one or more st%zgr,s/agglgggther additives, such as penetrating

PCT/ EP96/ 05696 agents, adhesives, anti-caking agents, colorants, or the like. To obfain these

appl | ed.  for examhbfle $5,BHCA So Alialehii e kSR Hdh i 3 Lilgu©! U

or as fogs or 1 'ons xanpl e
in the form of dlandey withhadditional sbstanges which m%brcmmmteé on tssporpysclgjlesnt |y

Svﬁrr})r I tsﬁ f romI akagis(@e) g}oﬁhpﬁlﬁnggﬁ)%bbr wihed Qiitable drin@erd Tmagiouu&s Imﬂaaéll ent,
Ile e e Sl r
contain, in helpgwéggethé r{c{%’ﬂgg ou ipaef’ &b’lgg%? w%lfg} a%fp&{ ﬁgtg Vghe§e

i ngr edi ent . POREess deay behauspendod in wate o @iNel anyf Mmcbcwe@tﬂuemaed this
concentrat es nmaguspeiié tan bééiployed very advantageously in particular for application to
plant foliage.

The "water dispersible granules (WG)" (granules which are readily

20  dispersible in water) have composttions which are substantially close to that of the

wettable powders. They may be prepared by granulation of formulations described

for the wettable powders, either by a wet route (contacting finely divided active

ingredient with inert filler and a little water, e.g. from about } to about 20% by

weight, or with an aqueous solution of a dispersing agent or bihder, followed by

25 drying and screening), or by a dry route (compacting followed by grinding and
screening). '

The use of the compositions of the invention in the form of granules is
particularly preferred for soil applications, where the systemic properties of the
compounds is especially useful.

30  Specific Composition Examples

The following composition EXAMPLES made by well-known techniques
or those described herein, illustrate compositions for use against insects and other
pests. These compositions comprise, as active ingredient, one or more compounds
of general formula (I), such as those described above. A composition as described



requi red, fromabout 2 to about 50% of suitable additives, such as

stabilizers, surface-active agents, penetrating agents, corrosion
i nhi bi tors, colorants or 10 adhesives. Enul sions or nmicroemul sions of any
requi red concentration, which are particularly suitable for

application, fQr exa Ie to plants, may be obtained from hes
concentrates b)}w?j?m}? on with water. These conpositions are i B ’HME)SWI hi n
the scope of the conpositions which may be.enployed in the present

i nvention. The emul sions may be in the formof water-in-oil or
oil-in-water type and they may 15 have a thick consistency.

Al'l these aqueous thﬁb%MBhEg eam besdibed inpyaterde giMest sprayable compesitionyat

m xtures can be c3Rédnirfbns fsoiablx fFRLein {he ffelcppseﬂy.cadwmfcul AR BYifRiof® B the

chiefly by ayin are general ot the or der of
from about 100 ttﬁ‘%g 6%?3 @6'2@15"*' ﬁfﬁh&“ﬁ‘@?@gﬂ“ ng% Utdct are,
but may be hi ghen thprcohmm;nox(EXQMl’bES aA-allemmphfm belowm@s Cnib)vsdependl ng

upon the need o _Mﬂé_tl on t conmpounds or conposi tions
according to the |H9¥§g)65§n ar eNco)a\égnl{??n gpl ied to vegetation and
in particular t J8% eeds, “OPE e 8%&% havi ng pests to be

el im nated. AnotRiexiacal 70/B net hGelcinn dudpeylmarenersulfdnatene conpounds or

conposi tions accg, érQ# d19 to the Mixtures! Q,\ferya' efiitn | :aoggé fobsithd akhifdhate! Nga 1S tO
say, the addition of a fornulatlon copﬁgl ning 25 e active |ngred| ent to
irrigation water. This irrigat FSHPREIP! grBoxgiAt ?nkler irrigation for
foliar pestif de&groﬁorbm&&n beBeutonited i rrigation or underground irrigation
for soil Oodviit em CNQ%ﬁ:gia&!dQ\% hthalene sulfonate The concentrat ed
suspensi ons, mhlcﬁ can applle y|n prepared so as to
produce a stabl &RB4ASH product 93”1“8}? "Wﬁt settle (such as by 30 fine
grinding) and uskrekélGXIont ai n 1 2csenzibmbitzalid-Faneabout 75% by wei ght of

2CLIVe o oSO ner SH6™ RERMnga O llac30% bl 368paR! | Vo

agent s, 10% of "t hi xotropi ¢ agents rom about
0 to about 3% oYOPEIRRhORBAMF o dBranghed chain isodecyl, algohol e‘é‘ﬁi‘ﬁla‘F Hiagjchgent s,
corrosi on i nhi bi$dpiéphosFEKI | | Z Fristyryfiefdlletiokyigtepptatiam salt. adhesi ves and,

as the carrier, an or I idin which the active
W0 97/ 29593 Kb dopol s 3thfine! guftt
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ingredient is poorly soluble or insol BXAMPE®3A or gani c solids or inorganic

salts 20 The following emulsifiable concentrate (EC) formulation was prepared:
Compound 1: 10%
N-Octyl pyrrolidone 36%
Butyrolactone 24%
Igepal CO630 24%
25 Rhodacal 70/B 6%
Similar EC formulations may be prepared by replacing the pyrazole
(Compound 1) with other compounds of formula (I).
30 EXAMPLE 3B
A granular formulation was prepared containing the followmg
Compound 1 1.5%

N-Methyl pyrrolidone  10.5%
Geronol S/245 1.5%



may be dissolved in the carrier to help prevent settling or as antifreezes
for: water. The use of enmulsifiable concentrate formulations is
particularly preferred where the conpounds of the invention are used
for foliar sprays in crops such as 5 veget abl es and cotton; or for soil

i n-furrow spr Y50 9 The wettabl e powders (or powder $ckRbosins69s

sprayi ng) are usuamz?”prepar ed so that they contain fromabout 10 to
about 95% by wei ght of active ingredient, ffom about 20 to about 90%
of a solid carrier, fromabout 0 to about 5% of a wetting agent, from

about 3 to about 10% of a dispersing agent and, when necessary, from about
0 10 to about 16550l %336 or rmre*-é%’abi lizers and/or other additives, such
as penetrating Propykgeplyeol adhes$®%es, anti-caking agents, colorants, or
the Iike. To obt g L hems wegd gl € powders, the active ingredient(s)
is(are) thoroughly mxed 1n a suitable bl ender wi th additional

subst ances whi ch may Binilamgrasylan farmutatiop, may be piepared pyfeplacing the, gyrazele r o)
ground using 8 niCompsunadilheith sthiei cimtpougds ofd@mulal@.s produces wettable 15
powders, the wettability and the suspendability of which are advantageous.
These powders may be suspended in_water to give any desired
concentration and this suspensi onEW(@ﬁpl_ oyed very advant ageously
in particular for appl eedd Qfessify formuliticantwak Oprepged containing the folldwiag

"wat er di spersibl.e ig}}r]&ul es (Wo" (granules which are readily 20

di spersible in wé'f%% ave conpositions which are substantially close to
that of the 10 Compounthl e powder4426hey nay be prepared by granul ation of
formul ati ons descsﬁ,?msorsso/p for gBgwwettabl e powders, either by a wet
route (contacting ion I i vi ded '@S,i%ve' ingredient with inert filler
and a little wat &°PO8Y om abo to about 20% by wei ght, or with
an aqueous -sol ut iNerwet D428 sper si A§5%gent or binder, followed by 25

dryi ng and screemHadorsil #54 by a drgoggute (compacting foll owed by grinding
and scr.eeni - e use of the conpositions of the
invention in l(t%he %ﬁ?ﬁ%f’:’zgr anul esopg&" : particularly preferred for soil
appl i cations, whdthedepeb2%ysten c.B2Bperties of the conpounds is
especi al |y usef ulpropifiene g i fic gapwosition Exanples The

fol |l owi ng corrposil;i %? VPLES ma@g by wel | - known techni ques or those
descri bed herein, ™} 9 ate conp .7(“ ons for use against insects and other
pests. These conpbbineiloner 2Bhpri s€.82%s active ingredient, one or nore
conmpounds 20 obawgeneral fornmul a8k, such as those described above. A

conposition as descri tg‘xexrcljilar seed treatment formulations may be prepared by replacing the

pyrazole (Compound 1) with other compounds of formula (I).

EXAMPLE 3D
25 A wettable dispersible granule (WDG) is prepared containing the following
ingredients:
Compound 1 80%
Sodium oleyl methyl taurate 3%
Sodium polyacrylate 2.7%
30  Sodium lignosulfonate 14%
Methyl polysiloxane 0.3%

Similar WDGs may be prepared by replacing the pyrazole (Compound 1)
with other compounds of formula (T).
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EXAMPLES can be diluted in water to give a sprayabl e composition at
concentrations suitable for use in the field. Generic chem cal descriptions

of t‘he trade nanes (for which all of the follow ng perc rein
wei ght per cen™O %2288 in the conposition EXAMPLES 3A—31P‘5§(€ﬁgﬁﬁ’f$f’ed
bel ow, are as follows: 5 Trade Nane 18 Chem cal Description

| gepal C0630 Nonyl phenol ethoxyl ate Rhodacal 70/ B Cal ci um
dodecyl benzene sul fonate Ger onol M xtures of cal cium
dodecyl benzene sulfonate and EXAMPLE 3E al kyl phenol
ethoxylate 10  Agrogp reﬁu&‘fﬁa%& concgﬁﬂfté) Fdrﬁlﬁldnon (EOPisVtkpdekt eohaining 1hEE

al kyl at ed napht hal ene su fona te Rhodor si |

Pol ydi met hyl si | {PUQWig ingredigptsy o] GxL | , 2-benzi sot hi azol i n- 3-one
Rubi ne Toner 2BCQompéted Ipi gnent . Bi odac 0.06%el | ul ose conpl ex 15

Sopr ophor 868/ P 1 HagRdecyl al cepgl ethoxylate (non-ionic)
Sopr ophor % Mky+?6%€l¥ Shpﬂh?p et hoxyl at e, %J assium salt. Rhodopol
23 Xant hakéegyiihosp e 0 EXAMPLE 3A 20
The foll ow ng emﬁxﬁatfcllébl e concentrate (EC) foff504%ti on was prepared:

Conmpound 1: 10% N- Cct yI pyrrol i done 36%
But yr ol act one 24% Im%gpal 24% 25 Rhodacal 70/ B
6% Si mi SilaECs ga bwlwsﬁh%wﬁw (CpmpopRdy b Wit t he
pyrazol e 10 (G‘thawmuﬂdsdﬂf&’mum@)er conpounds of formula (1). 30
EXAMPLE 3B A granul ar fornul ati on was prepared containing the
fol | ow ng: Compound 1 0 N- Met hyl pyrrolidone
10. 5% Geronol S/ 245 1.5% EXAMPLE 37
A suspension concentrate formulation is prepared containing the following
ingredients:
15 Compound ] 20%
Methy! caprylate caprate 30%
Propylene glycol 5%
Nonyl phenol ethoxylate 2%
(HLB=9)
20  Sodium lignosulfonate 2%.
Methy] polysiloxane ' 0.4%
Water | 40.6%

Similar suspension concentrates may be prepared by replacing the pyrazole
25 (Compound 1) with other compounds of formula (I).

EXAMPLE 3G
A solution concentrate formulation is prepared containing the following
ingredients:
30 Compound 1 15%
N-Methyl pyrrolidone 50%
Tristyrylphenol ethoxylate 15%
(HLB = 12.5)

Methyl coconate 20%
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S/ 256 . 1. 5% Propyl ene gl ycol 5% Agrosorb 24/ 48

8Q. 0% Simlar granular fornulations may be prepared by replacing
t he ‘pyrazol e 5 yqbdpapound 1) with other conpounds of forml apcdikpasnssss
EXAMPLE 3C A seed dressing formul ati on was prepared contai ning
the foll ow ng [ ngredl ents: 10 Conpoupgl 1 44. 26%

Sopr ophor 860/ P 0. 82% Sopr ophor FLK 2.05% = Morwet
D 425 2.05% _ . Rhodorsil 454 0.08% 15 . Rhodorsil 432
0. 66% Rhodopol oSimilar solution cepcongrates ma)ppq)lggquﬁé bg| ryglgq:mg the pyrazplg
Proxel GXL (Compoufid 194vith otheRvkipoends@fl formaARql). 0.82% 20 Wat er

44. 86% Simlar seed treatnent formul ati ons may be prepared by
repl aci ng the pyrazol e (Conpound 1))mwith ot her conpounds of formula
(). 3D 25 A wettable

di spersi bl e gsanul e (WBERilizes grmaleds eshtedowittothd cogpdund of dielifvéintin to provide
' a composition having the following ingredients:

Compound ] 0.03%

N-Methy! pyrrolidone 0.10%

Nonylphenol ethoxylate (HLB=8) 0.3%
10  Calcium dodecy! benzene sulfonate 0.1%

N-P-K Fertilizer granule (20/40 mesh)

20-12-16 99.47%

Similar fertilizer granules may be prepared by replacing the pyrazole
{Compound 1) with other compounds of formula (I).

15
_ - EXAMPLE 31
A granule of BIODAC is produced by coating with the compound of the
invention to provide a composition having the following ingredients:
Compound 1 0.03%
20  N-Methyl pyrrolidone 0.10%
Nonylphenol ethoxylate 0.3%
(HLB=8)
Calcium dodecyl 0.1% .
benzene sulfonate
25  Propylenc glycol 20%
BIODAC granules (30/60) 97.47%

Similar granules may be prepared by replacing the pyrazole (Compound 1)
with other compounds of formula (I).
As is evident from the foregoing pesticidal uses, the present invention
30 unexpectedly provides systemic insecticidal compounds, systemic insecticidal
compositions, and systemic insecticidal methods of use of said compounds for the
control of a number of insect pest species, which especially includes aphids,
hoppers, and various bugs.



I ngredi ent s: Conpound 1 80% Sodi um

ol eyl nethyl taurate 3% Sodi um pol yacryl ate

2. 7% 30 Sodi um | i gnosul fonat e 14% Met hyl

EOl ySi : oxane ] I o 0.3% Simlar WDGs may be prepared
yre acing the razol e ound 1 W th ot her conpo r mul
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EXAMPLE 3E An enul si f [ abI e con%%nt rate formulation (EC) is

prepared containing the foll ow ng ingredients: Compound 1

0.06% 5 Al kyl pol yatfemuore of the rpresirndpieaties therefore provRivs a methbdiof cbmttol of

phosphat e . .

75. 94% pests, & BT PR M g‘gew%'?kéég@g “5%5" °3‘§81“§é‘.‘ of the loous (¢ 5zo| e
(Compound 1) wi b 2pBlicse or GARURHIIENY, With i Eifeetiys jamount of 4 compound of
EXALVP!_ E 3F Feneral forfutd /IR EThE pouscmay berbi atee ufel; oritocle md i for provyiey £d
contai ning t |

50% Vet yI pﬁ;%a s 1Csafor e?ﬂﬁﬁg aeﬂ%xg aftInd 9%?%\9&" eneam'ple tqc plant's

5% Nony!| pp@ﬁ@ jor éliehmlsangts Altemanvglyo the: loa(sm e-ngr;hum m which the

plants grow, e.g., soil or water.
These compounds are especially useful in the control, via systemic action,
of foliar insect pests, which feed on the above-ground portions of plants. Control
10  of foliar pests is thus provided by application to the plant roots or plant seeds, with
subsequent systemic translocation to the above-ground portions of the plants. It
will bc understood that the term "insects” is used in this specification in its
colloguial sense as including arthropod pesfs.
As indicated above, the compounds of the invention are advantageously
15 used to systemically control insect pests. The term control is meant to include, for
example, killing, inhibiting, combating, suppressing, repelling or deterring the
insect pest or alternatively, by these means or others, protecting a plant in order to
prevent damage to the plant caused by the insect pest.
The invention, as previously described, provides methods of control of
20  insect pests via application or administration of an effective amount-of at least onc-
compound of formula (I) at a locus which comprises treatment of the locus. The -
classes of insect pests which may be systemically controlled by a compound of the
invention include the Homoptera order (piercing-sucking), Hemiptera order
{piercing-sucking), and Thysaroptera order. The invention is especially
25  appropriate for aphids and thrips.
In practical vse for the control of insect pests, a method, for example,
comprises applying to plants or parts thereof, or to the medium in which they grow,
an effective amount of a compound of the invention. More specifically, for such a
method, the active compound is generally applied to the plant roots, the plant seeds
30 or the soil or water in which the plants grow, at an effective amount of the
compound or composition containing said compound sufficient to control a foliar
pest infestation.
As described herein, the compounds and their compositions can be applied
in effective amounts by a number of different techniques readily known to one



20 Sodi um | i gnosul fonat e 2% Met hyl pol ysi | oxane

0. 4% Wat er 4069 Simlar
suspensi on concentrates may be prepar'@ﬂs ﬂﬂ&%ﬁﬁgﬂhe pyrazol e 25
(Compound 1) with other conpounds of] for GBD

EXAMPLE 3G 0972593 A sol ution concentrate formulation is pERRAERASES
cont ai ni ng the“f o? OW ng I ngredi ents: 30 Conmpound 1

15% N- Met hyl pyrrolidone 580 Tri styryl phenol

et hoxyl ate 15% (HLB = 12.5) Met hyl coconate

20% WO 97/ 22593 '

PCT/ EP96/ 05696 skilled in the art. These include, for example: as a soil applicaigpn to field crops
Simlar sol utionfrefnskat 5ababourad00de pi.Apapeterdbly frop aun§O b abeutr3snog e
(Conpound 1) with:@eth l.a. (1 . .
EXAVPLE 3H 5 0! ;?srA“ @gmﬁﬁg%ﬁﬁiﬁﬁﬁ '?'ég("gs'éc’)%%%‘ga“vfns 2 figuid solution or, ¢
the invention toSysPeRsiaaccontaining fromnaheut 0-0%h tonahent 4000ag fady/), praferably from

ingredients: 5 abdufQPALdbAut!200 mg a.i./l; and as a seed treatment of from Bbd8&03 to about
N- Met hyl pyrroli

0,
(ip=sy "0, 590 8G ke gt seed prfembly Fopthbit 05 o bl Y pRITR B kg
Fertilizer granuraes(may bechighespn lower tharpthe specified ranges depending on factors such as
99. 47% type and size of seed and pest to be controlled. Under ideal conditions, depending
' on the pest to be controlled, the lower rate may offer adequate protection. On the
10  other hand, adverse weather conditions, resistance of the pest or other factors may
require that the active ingredient be used at higher rates. The optimum rate
depends usually upon a number of factors, for example, the type of pest being
controlled, the type or the growth stage of the infested plant, the row spacing or
also the method of application. The actual compositions employed and their
15 effective rate of application will be selected to achieve the desired effect(s) by the
user or other person skilled in the art. _ '

For soil application, the active compound, generally in a formulated
composition, is distributed evenly over the area to be treated (i.e., for example
broadcast or band treatment) in any convenient manner. Application may be made,

20  if desired, to the ficld or crop-growing area generally or in close proximity to the
seed or plant to be protected from attack. The active component can be washed
into the soil by spraying with water over the area or can be left to the natural action
of rainfall. During or after application, the formulated compound can, if desired, be
distributed mechanically in the soil, for example by ploughing, disking, or use of

25  drag chains. Application can be prior to planting, at planting, after planting but
before sprouting has taken place or after sprouting.

Additionally, a method of control may also comprise treatment of the seed
prior to planting with subsequent control of foliar insects attacking the aerial parts
of the plants effected after planting the seed. The methods of control of pests by

30 the invention compounds thus provide control of pests which feed on parts of the
plant remote from the point of application, e.g., leaf-feeding insects which are
controlled via systemic action of the active compound when applied, for example,
to the roots of a plant or to the plant seed prior to planting. Furthermore, the
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Simlar fertilizer granules may be prepared by replacing the pyrazole
(CoApound 1) with other conpounds of fornula (I). 15

EXAMPLE 31 . A granul e of BIODAC is produced by coating with the
conpound of the i nvention to provide a conposition having the

fol I'owi ng i ngredients: Conpound 1 0. 03% 20

N- Met hyl  pyr r oYY 86#a%3 - 0. 10% Nony| phenol et hoxy| CEEP6NS696 o 30y
(HLB=8) Cal ci um dodecyl " 0.1% benzene sul fonate
25  Propyl ene gl ycol 2 OU/2 Bl ODAC gr anul es (30/60)

97. 47% Simlar granul es be prepared by replacing the

pyrazol e ( Conpot¢eiapounds of the WVGWOBWHC Apapks en emlmb%’mws(qf)anufeedmg

As is evident fpogpdifeadfeggoi ng pesti ci dal uses the present invention 30
unexpectedly provid stem secticidal

i nsect i ci dal GLﬁ‘bo UMY %"fgﬁdmg ‘[°8r‘?f“8 “fc F‘é‘?"{fﬁ?’ #T%"I‘Hdﬁ"é“ﬁ‘l‘h use of
sai d conpounds #uroft pasticular valygrinrthe poftection fifisid, cfbragnsdmtatpmlglasmosees,

\Av@ gg/ espec | gl | Yrchard! ot ddfeyadahdr6ls; ormamentdRPBE plantaddiion firds? WRed) W8 Surf, for
PCT/ EP96/ 05696 example: cereals (such as oats, barley, wheat or rice); vegetables (s%‘éu as beans,

A feature of t heolprwparurcirbiterietiuse, spinaclefcelery, pnions, thamtars we tdpacigux); fixddit r ol
of Pests, gy sh&?ﬁ‘scéottgﬁ%ﬁacéé riaize) SOt huih ARt S8 ment
of the locus (e, rgﬁs( icatio M§ &m}%lbg’t%raathon }(}}‘aw‘ﬁs)t sl

ef fective amounfroiy (sye l&%ﬁ%ﬁ‘ﬁ’ggﬁfm s“a“’gﬂ'é' pOLAtNS, ($uc )°° Ger F‘?Eeﬁ?s may
be an area ueedprohards ®r kgpoves dshchf asr ofystone (ppaches almondspor Tbaarines)y pomes f or
exanpl e, a pl anf, Bk f shafiC H.gse&,m{ 1EhE8%P bfapethil lggcgﬁlto $ l.g@seds or
the plant's roogaéJB Jop@nat{ivell eggf cugﬂ&l)s Phe i?redl ] vocad%it he
grape vmeyards, orname tal plants owers or vegetables or s bs under glass or

in gardens or parks; forest trees (both deciduous and evergreen) in forests,

plantations or nurseries; or turf.

15
EXAMPLE A1 _

The following representative test procedures, using the compounds of the
invention, were conducted to determine the pesticidal use and activity of
compounds of the invention. The specific species tested were as follows:

GENUS, SPECIES - COMMON NAME A_MYJAI&_
Schizaphis graminum Greenbug aphid TOXOGR
Aphis gossypii Cotton aphid | APHIGO
20 The test compounds were formulated for use according to the following
methods used for each of the test procedures.
Test Procedures:

A stock solution or suspension was prepared by adding 15 mg of the test
compound to 250 mg of dimethylformamide, 1250 mg of acetone and 3 mg of the
25 emulsifier blend referenced above. Water was then added to provide a test
compound concentration of 150 ppm. When necessary, sonication was provided to
ensure complete dispersion.
The above formulated test compounds were then evaluated for their
pesticidal activity at the specified concentrations, in ppm (parts per million) by
30 weight, according to the following test procedure:



plants grow, e.g., soil or water. These conpounds are
especially useful in the control, via system c action, of foliar
“insect pests, which feed on the above-ground portions of plants. Control 10
of foliar pests is thus provided by application to the plant roots or plant
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roots, the plant seeds 30 or the soil r in which the plants grow,
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NOTE: APHIGO = cotton aphid; TOXOGR = greenbug



from 5to _ 1000 a.i./ha, preferably from 50 to- 250 ¢
a..L./ha; as a root dip to seedlings or drip irrigation to plants as a

| iquid solution or suspensi on contai ning fromabout 0.075 to about ,
1000 ng a.i./l, preferably from5 about 25 to about 200 ng a.i./1; and as
a seed treatnent of from about ‘0.03 to about 40 ¢ a.i./ég,g&mgﬁgd,
preferably fW72383t 0.5 to about 7.5 g a.i./kg of seed. TREVE rat es
may be higher or |ower than the specifieg4ranges dependi ng on factors such
as type and size of seed and pest t6 be controlled. Under ideal

condi tions, depending on the pest to be controlled, the |ower rate may

of fer adequate protection. On the 10 ot her hand, adverse at her
condi tions, resistanc p.tlhe pest or jotherifactor $=APHIGO gm(')(mtrbat
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generally in a formul gted 0] os&on, ar g r|6butec| f [y over the
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any conveni ent manner .| 6Applii@lat i pOFyrayjBte Ma80Et 20 3.5 f desifkl, to_thg
field or crop-grow nglgrea ner bﬁaorEti n qbege priggi mty tp 4he

seed or plant to be priégteetea—F+ofmattacks actT Ve COMpUTTETTt —Tarm 0E
washed into the soil by spraving with water quver the area or c be

|l eft to the natural actfilon cl eE;rajpfal ljsgburina.gy afte[>xpplicatijon,

the formul ated conpounqm—Tan _rf ¢gsire be L&lri butejzirechani cally
in the soil, for exanpE2 hy gl QoL Gr—-CH-Sked .'S.'S’?E‘cr dPeot—25 egr-ag—ehai ns.
Application can be pril@3 tol@l an{CR3, 8H pl 4i80QF, |dfit3er pl app2thg but

before sprouting has taken place or after sprouting.

Additionally, a method of control may al so conprise_treat mené‘ .og }ﬁh‘ﬁ seed
prior to plantiPl isi compeindedOenf EB#-PRASILT. Seaming-3chuoct-C.&ichlonfy t he
aerial parts ifluofmeityfphehyns-ethgfshaiyssirableer pl anting the seed. The
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’ EXAMPLE A2

10 The following example illustrates the biological interaction between the
compounds of the invention and piperony] butoxide.

Method:
Compound 1, as an EC formulation, was formulated with water to the

15 appropriate dilution to yield rates of 50, 12.5 and 3.13 g/ha. Additionally,
piperonyl butoxide was included with the compound 1 dilutions at rates of 10, 20
or 40 g/ha as a tank mix. The tank mix solutions were applied using a track sprayer
to deliver 200 I/ha spray volume at 40 ps.i. In the case of the Aphis gossypii
infested plants the results 1 day after treatment (DAT) illustrate the synergistic

20 effect of piperonyl butoxide. The Myzus persicae infested plants were counted
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conpaunds of the invention may reduce attacks on a plant by nmeans of

anti f eedi ng or repellent effects. The conmpounds of the
i nvention and %2&? of control of pests therewith ar e pet/EPsgidséoeul ar
value in the pro i'on of field, forage, plantation, glasshouse, 5
orchard or vineyard crops, ornanentals, orsplantation or forest trees, or
turf, for exarrple cereals (such as oats barl ey, wheat or rice);
vegetables (such,as PeaBar e SODRTCEOD, HGHIGHS b! fushikd Wifsishl gac
celery, onions, oes or asparag uls(z;

t obacco, maize, ogamgmdﬂbmmpgronxiéam or soybeans) smal | frwts
(such as cranberries or strawberries); plantations (such as coffee or

nectat i nes)., porfaoen ol Bsdiieife ReaBndt B AL RTERIEER " C pons

grapefruit), Specan or avocado trees; grape vi neyards; ornanental
plants; flowers or vegetables or shrubs unde piggtch§FB&bxide in gardens or
parks; forest trees (both deciduous and evergreen) in forests,

pl antations or nurseries; or turf. 15

EXAVPLE Al The fol |l owi ng OghaesedOgthave 20gfia pradqghcur es, usi ng
the corrpounds of the i nvention, were conducted to determ ne the

pesti ci dal e apd acti \{I ty of corrpounds og t he |nvent| n. The
specific spe esComRquad lyer £ as follo GENUS’ SPECI ES
COMVON NAMVE ABBREVI ATI C]\l Schi zaphi s gram num

G eenbug aphi d Tg% hi s ggossypi

Cotton aphid H GO 20 20 8l}'lcl)'he t%st corr?)ounds were
formul ated for use according to the follow ng nmet hods used for each of
t he test procedures. Tekx5 ghocedurles: 33 79 A stogk solution or
suspensi on wps prepared by adding 15 ng of the test conmpound to 250 ny

of di net hyl f ormam de, 1250 of acetone and 3 ng of the 25 _ enulsifier
bl end referenced above. g mathen O3dded toopr ovﬁ:}e a tel
conmpound concentration of 150 ppm Wien necessary, sonication was provided

" to ensure conpl ete di spersion. The above formul ated test
conpounds were then evaluated for their pesticidal activity at the
specified concentrations, in ppm(parts per mllion) by 30 wei ght ,

accordi ng t 020 hePdrcdnk owitaliyy bEAphipgassypdiuorecotion 1 DAT foliar application

Piperonyl Butoxide
Og/ha 10g/ha 20g/ha 40gha

25 Compound 1 0 - 23 0 24
50 g/ha 40 76 91 95
12.5 g/ha 5 57 56 89
30

3.13 gha 0 0 38 80
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23 ° Cotton aphid (on cotton) and greenbljg (on sorghun) - systemc
eval uati on: A stock solution or suspension was prepared to deliver 5 m
of a 20 ppm soil concentration dose (and subsequent dilutions of 10.0,
5.0, 2.5, 1.2 625 ppm as a drench to 6 cmpots c ﬂ*ﬂi
cotton and sora'g umplrants. The cotton plants 5 wer e previ ogﬁy H‘]'?%gted
wi th cotton aphids about two days before ggreatment and gr eenbug one day
before treatment. After holding the plants about three days, the pl ants
were rated for aphid activity. Again.at six da .plants were rated for
aphid acti vi typg‘:ﬁ?mtrﬁ‘é“ '6‘(?&)’%,?" f‘?g"a%c‘ﬁugg’ﬁ%ﬁaét'{;éy‘g appligatiar) and
nortality was assessed. Mortality was assessed six days after
i nfestation. 10 : ULTS
LC50 OF FOLI AR PESTS WTH A SO L DRENCH 15 P"’”A"ﬁﬂ.‘?‘&&%%ﬂ OF COVPOUNDS (I N
PPM SO L CONCENTRATI ON) [err] 0Ogha  10gha 20gha #PHI GO =
cotton aphi @¢; TOXOGR = greenbug
Compound 1 0 - 23 0 19
50 g/ha 80 52 96 91
10 12.5 g/ha 34 84 95 82
3.13 g/ha 0 43 49 69

The compounds of the invention may also be used in controlling pests
found in non-agricultural domains.

15 In the field of veterinary medicine or livestock husbandry or in the
maintenance of public health against arthropods, helminths or protozoa which are
parasitic internally or externally upon vertebrates, particularly warm-blooded
vertebrates, for example man or domestic animals, e.g. cattle, sheep, goats, equines,
swine, poultry, dogs or cats, for example Acarina, including ticks (e.g. Ixodes spp.,

20  Boophilus spp. e.g. Boophilus microplus, Amblvomma spp., Hyalomma spp.,
Rhipicephalus spp. e.g. Rhipicephalus appendiculatus, Haemaphysalis__spp.,
Dermacentor spp., Ornithodorus spp. (e.g. Ornithodorus moubata) and mites (e.g.
Damalinia spp., Dermahyssus gallinae, Sarcoptes spp. e.g. Sarcoptes scabiei,
Psoroptes spp., Chorioptes spp;, Demodex spp., Eutrombicula spp..); Diptera (e.g.

25 Aedes spp., Anopheles spp., Dermatobia spp., Haematobia spp., Musca spp.,
Hippoboscidae spp., Hypoderma spp., Gasterophilus spp., Simulium spp);
Stomoxys spp., Hemiptera (e.g. Triatoma spp); Phthirapter (e.g. Damalinia spp.,
Linognathus spp.); Siphonaptera (e.g. Ctenocephalides spp.), Dictyoptera (e.g.
‘Periplaneta spp., Blatella spp.); Hymenopiera (e.g. Monomorium pharaonis), for

30 example against infections of the gastro-intestinal tract caused by parasitic
nematode worms, for example members of the family Trichostrongylidae,
Nippostrongylus brasiliensis, Trichinella spiralis, Haemonchus contortus,
Trichostrongylus colubriformis, Nematodirus batus, Ostertagis circumcincia,
Trichostrongylus axei, Cooperia spp. and Hymenolepis nana; in the control and
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)C'(:F.[ | Y y ' R[Ser r] Z =COTTON  =SORGHUM 1 d

err CEt 0.21 0.6 ' 2 c/96ds er r
H SoEt WO 0.2 3 Br CF[Pg”rE]Pg H ]
SCEt 0.8 1.0 4 oy Br OCF[err] H SCEt
ca2.0 1.0 5 d CFf err] CH err] SCEt 0. 26
0.16 6 d CF3 Et SOEt. . 3.5 1.1
7 Br OCFreatmint gftprotozoul disgases causediby, for example, Bimeria spp. e.g. Eimeria pq
gF[ orr ]CF[ erHr] tJﬂeléa, Eimeﬁg aceﬂ)ulinaﬁ F¥Reria bruedf) Eimeria maxima andPZEimeridl

r . . . .

H SOCFL necair%. ?try;lanosoggﬁ cruzi, Le 2 ania scpgﬁplgﬁ%mcrdwsn g&EE‘-’%B zsgg.ﬁ%er r]

5- f'im' no- 3- cyanoJrickamndradidat| tppo- Histomonas spp., Giardia spp., Toxoplasma spp.,
trifluoronet Byl phgmdebdnSiohyitsald By spgpzol e. 5 P2 is conmpound 81 of
EP- A- 0295117, 5-am n?-l%i?cl\éan - 1-05R2 6- di Of O ‘1‘{ ful f diosi
trifluoronethyl phenyF}*© g Pﬁ‘?i}hee"s qogﬂ%l%%eazno?ne?nmaybﬁs"ls?g cocr)rcr%cc‘):ﬁrll%flsSZ of
EP- A- 0295117, 5-aaliseass-cuseq by infections fsonipratpzea pagasites of the genus Eimeria.

]E Ir :01; lolrllf)lr onet hyl phenyirhs dohpduhbis st QINB SSREfor chitio¥irg)dets OHich §Us6 @ prabiesm as

fol | owi ng exanplt® Humpaishsalthy, for, grample, mosanitges ﬁ?ﬁ%ﬁ‘;’g“éf qaciatus) E’g‘?
conpounds of10t hélackfly (Simatiumamgp.pege Somujumochutioni @ad S. memahops). idhgy can be
CoTPOU ot 31 e LBl Mo Moo it f e wmi
Addi ti onal |y, provug'e a goX& repellency actiwa againsfL sﬁc% p%gts, gﬁ wg’ll % %ing a good
' mammalian toxicity profile, which offers advantages in terms of worker exposure

when applying the pesticide to such structures.

15 They may also be applied against aquatic pests such as motile salmon sea
lice (Lepeophtheirus salmonis). An advantage of the compounds of the invention is
their ability to control such aquatic pests in the presence of nen-target organisms,
or NTO's. NTO's are chitin-bearing (beneficial) creatures that share the aquatic
environment with the pests that it is desirable to control with the compounds of the

20 invention. Examples of NTO's include mayflies, stoneflies, caddisflies (which are.
important fish foods); sideswimmers, fresh-water shrimp, and crawfish (all
crustaceans important to keep the water clean of floating organic debris).

In addition, the contro) of pests such as grasshoppers (Melanoplus spp., e.g.
Melanoplus sanguinipes) and locusts (Locustana spp., €.g. Locustana pardalina)

25 can be accomplished using the compounds of the invention, either alone or in
combination with other materials, e.g. a synergist such as piperonyl butoxide.

The compounds of the invention possess a repellency activity against a
number of pests, including rice bug (stinkbug, Nezara spp.), wireworm (Agriotes
spp.), cockroaches (Blatella spp. and Periplaneta spp.), whitefly (Bemisia spp.) and

30 termites (Reticulotermes spp.). This type of activity can be useful in many different
areas, for example in repelling mosquitoes and ticks and various other biting insects
such as those listed above through topical application to skin or clothing.

The low toxicity of the compounds of the invention also offers advantages
in a number of other areas including but not limited to the following:
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the case of the Aphis gossypii i nfested plants the results 1 day after
t r eat nent (DAT Il lustrate the synergistic 20 effect of pip nyl
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25 t hrough 6 DAT. The 6 DAT on M perS| cae also illustrates synergi sm
of conpound 1 by piperonyl butoxide. Percent nortality of Myzus
persi cae on eggpl anthe greapment gifj pastsa fawnd ciat stered sgrains, for example Tribolium

Pi peronyl But oxdstifseum, Tribolium confusum, Sitotroga cerealolla, Snaga%/ j&?hmellalgn(g/ ha
20 g/ha 40 gf.enebmlo Compound 1 0

0 0 molitoo, 50 g/ ha 30 81 o
95 mothproofing ttgoughisprays or @ncorporation into 3®ers or application in 86 15
3.13 g/ha 5 &y-cleaning agentQ 21 70 20 Percent nortality

of Aphis gossypii Ol s DAT foljar i cat

app?ncauon to trees to prevgxl3 | upward migration of gypsy moth
larvae;
and incorporation into greenhouse planting media to reduce fungus gnat,
sowbugs, slugs and other soil and plant infestations.

10 It has also been found that cspeciélly useful compositions for animal
treatments are mixtures of the compounds of formula (I) with insect growth
regulators (IGRs). A particularly preferred mixture is the combination of a
compo'und of formula - (I) with  ufenuron, {N-[{[2,5-dichloro-
4-(1,1,2,3,3,3-hexafluoropropoxy)phenyljamino}-carbonyi}-

15 2,6-difluorobenzamide}. Similar mixtures are described in W095/33380 as being
synergistic for agrochemical uses. The mixtures of the invention are most valuable
by their long term effect as well as by their good margin.of safety for veterinary
applications. They are also most useful because of their combined activity on both
ticks and fleas, especially those of pets, such as dogs or cats. In particular the

20 compounds of the present invention have a good initial activity against fleas which
reduces with time, whereas lufenuron has low activity against fleas after its initial
application to the pet, but has greater efficacy some time after application. The

- combination therefore affords excellent control of fleas over a prolonged period.
Furthermore, while lufenuron gives generally rather weak control of ticks, the

25 compounds of the invention give a good level of control over a prolonged period of
time after application. The combination of the compounds of the present invention
with IGRs, especially lufenuron, therefore surprisingly provides a novel solution to
the problem of flea and tick control. Another advantage of such mixtures is that
they are well adapted to oral administration. A further advantage is that these

30 combinations provide a prolonged period of control and broad spectrum activity.
The appropriate doses are generally from 5 to 50 mg/kg, preferably 10 to 30 mg/kg
for the compound of formula (I), "mg/kg" in this instance indicating the milligrams
of compound of formula (I) per kilogram of body weight of animal. The amount of
IGR partner present in the mixture will vary according to the efficacy of the IGR
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The following non-limiting examples further illusirate the invention. In the

description that follows, 'DAT' means days after treatment; "WAT' means Weeks

5 after Treatment;
exposure; 'ppm’ means parts per million; 'ai' means active ingredient; ‘Dboard'

'HPT' means hours after exposure; 'DPT' means days after

means plywood.

EXAMPLEB1
10 Experiments were conducted in South Africa in gutters that flowed water
over black fly (Simulium chutteri) resting sites, and the test compound was applied
with a pipettor. Black flies screen out particles so efficiently that they capture
essentially 100% of the material flowing through the test channel. The results were

as follows:
15 '
Compound No. 005 ppm/10 minutes 0.1 ppm/10 minutes
1 40 - 90% mortality 70 - 97% mortality
5 0% mortality 0% mortality
20 . . EXAMPLE B2

The following tests illustrate the activity of compounds of the invention

against Horn fly, Haematobia irritans. Solutions were applied as a pour-on 1o
cattle and evaluated for the presence or absence of hom fly, expressed as per cent
efficacy in keeping the animals fly-free. The compounds of the invention were

25  applied as 1% (10 mg/mi) solutions with an average of 29.5 ml per animal., giving
a dosage of about 1mg a.i. per kg bodyweight of animal. The results were as

follows:
' 1HPT | 6HPT | 4HPT | 48HPT | 7DPT | 14DPT
Cpd 1 98 100 100 99.6 100 100
Cpd 5 96 100 100 99.8 100 99.2
21DPT | 28DPT | 35DPT | 42DPT | 49DPT
Cpd 1 84 81 78 56 40
Cpd 5 95 93 86 82 89
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gastro-intdéti naIAttdauéﬁ lbaudedttbqlw@mdngsun the treatmentavare owaburs orslead. or
exanpl e nenbers of the famly Trichostrongyli dae, Ni ppost rongyl us
brasiliensis, Trichinella spiralis, ERAMPER yﬁ contortus,
Trichostrongyl us col ubriformn s Nerrat odiru cunci nct a,
Tri chost rongyl us axi‘F ‘lé? cEpgnts é’l‘ﬁﬂ‘cﬁ@)ﬁ@ {’lé'bﬁg“‘ha%cg aﬂdt(’:‘ @Ent r ol
and ' ahaacgwtjz 2593- compouncs of the invention against brown locusts (Locustana
FCT / FPQG{ 05?96 pa?dalma)l f 27

reat ment of protozoal  dj seases ca or exa imeria s
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20 locusts were placed on the fodder sorghum. The percentage mortality was assessed
' in comparison with an untreated control 2 and 3 days after treatment (DAT).
At 2 DAT, about 80% moﬁality was observed. At 3 DAT, greater than 95%
mortality was observed.

25 EXAMPLE BS
A simulated shampoo treatment was undertaken for compounds of the
invention, in which solutions were made up in water and adult head lice (Pediculus
humanus) were exposed to the solutions for 10 minutes. Mortality was recorded at

24 hours.
30 .
Montality of Pediculus lice exposed to simulated shampoo
rate (ppm) 24 hour mortality
water control - 40
35 Compound 1 2,500 58.7

625 2490



a di sease caused by infections from protozoan parasites of the genus

Ei neri a. The conpounds are al so useful for controlling pests
whi ch pose a problem to human health, for exanple nosquitoes (e.qg.
Cul ex qui nquefasciatus) and 10 bl ackfly (Simuliumspp., e.g. Sinulium
chutteri and S& oni ). They can be used to control pegkpsiosssnd in
man- made strucfQ ,in particular termtes, and provi de a good
repel l ency activity against such pests, &% well as having a good
manmal i an toxicity profile, which offers advantages in ternms of worker
exposure when applying thgqspesticide to such.istructures. 15

They nmay al so be applied agai nst aquatic pests such as notile sal non sea
| ice (Lepeophtheirus salnonis). An advantage of the conmpounds of the
invention is their ability to cdﬁgAUﬂgdﬁBﬁ aquatic pests in the

presence of non-tar gffe %lﬁfmﬁ%ﬁﬁa} was coRBucetiOrs .deldfiiing e eefibacyi Of ligar i ng
ar

(beneficial)_creatures thaj s e the .aqugtic envi y o ith.the

pests that i? i@%’i"é‘%ﬂ??éﬁ? AEBNYT ggt qtﬁo‘fsﬁeﬂ%o% Gh s”%?ﬁgkef% "

i nvention. Exanpévise/pdultyT Glasure.n longeundsyéfl the dnvestiomwetej applied asiaipopr-ones

(which are maleﬁgp{ot ARturd bSd HeCRMR) belsw FREWHYHRE Aegréd BF Bontedt OF agd) | NP,
a

and crawfish ( crustaceans i npoytant. to keep the ten C of
floating organi Boysgfly; gupressed as per cent °°%L°§§'dﬁa{"f‘%ﬂr,p B L BATYF {hat(#ﬁ%pest s
such as gr asshoppeise (dddubinopl us spp., e.g. Mel anopl us sangui ni pes)
and | ocustsjfLocustana spp., e.g. Locustana pardalina) 25 can be
acconpl i shed using the cogRappfs Obpoillre manwent i on, ei bheine glapure or in
conbination with other nmaterials, e.g. a synergist such as piperonyl

but oxi de. Compound irhegoponpounds of 16he i nventi on poss48® a repel | ency
activity against a gggber of pestgpoincluding rice bago(stinkbug,.
Nezara spp. j5 W rewor m (Agysgot es 36®- ). cockroaches (Q8batella spp.
and Periplaneta spp.), whifgfly (Bem siqggpp.) and 30 ternpéss
(Reticuloternes spp.). Thisstype of actiyghy can be useful gfizmany

di fferent areas, for exanple in repelling nosquitoes and ticks and
various other biting insects such as those |isted abq t hr ough
t opi cal appl i catGospoped 8k 19000r ¢l ot hi ng.l00 The | ég/ toxicity of
t he conpound@® of the inven¥®n al so of f éP& advant ages n a nunber of
other areas including but #% linited td0@he follow ng: 100 WO
97/ 22593 - 125 - 100 | 100
PCT/ EP96/ 05696 25 S 994 728

25 EXAMPLE B7

Second instar larvac of the Southern House Mosquito (Culex
quinguefasciatus) were assayed in beakers of water treated with technical
compound. LCS0's, 4 days following treatment, were determined for Compound 1
as 31.0 parts per billion (ppb). Compound 5 did not cause mortality at the rates

30 tested.

EXAMPLE BS
The following experiment illustrates the activity of compounds of the
invention against German cockroach Blattella germanica, and the ability of
35 piperinoyl butoxide (PBO) to synergize these compounds. Plywood was treated
with a spray solution of compound and allowed to age either 1 day or 28 days
before exposing cockroaches to the plywood for 2 hours. Mortality of the



the treatnment of pests found in stored grains, for exanple Tribolium
castaneum Tribolium confusum Sitotroga cerealolla, Snagasta kuhniella,
and . Tenebrio nolitoo; not hproofi ng t hrough sprays or
incorporation into fibers or application in 5 dry-cleaning agents;
trunk application to trees to prevent upward migration of gyps

g o

| arvae; W0 9722893 nd i ncorporation into greenhouse pl ant if&d

reduce fungus gnat, sowbugs, sl ugs d other soil and pl ant

i nfestations. 10 It has al so been"found that especially useful
conposi tions for ani mal treatnments are m xtures of the conpounds of

formula (1) w tdekiaashesiwagrssessed 72 hours afjerl theivexposuréRs the gapd ptyveod and v

preferred m xt goRmi 8 b reearﬂgb r}ﬁsmrry of i applicatiATRRY BEl the @bmpodn@E Myl @ (1)
with |ufenuron 1,2,3,3

, 3- hexaf | uor op?’g’ﬁ%‘i{%[ﬁ‘e’[‘?w'ﬁr#% "em‘ﬁ&/fﬁ mg’f‘(sz 2, 6-di f | uor obenzani de] .
Simlar mxtures are described in W95/33380 as beln synergistic for
agrocheni ca? uses. The nixtures ofdl® he i nveH2Ragidsar o 28Bbeardy| uabl e by
their long termeff€edlas well as¥¥ their ¢®od nargi A8of safety for
veterinary applications. Theg0@re al so Most usefud because of their
conbi ned activity on both tidR@ and fl e#s, especillly those of pets,
such as dogs or cats. In particular the 20 conpounds of the present

i nvention h@ave a goOpd L AiRBGI act 400 &#\20@ai 68 f| eas ®Bi ch reduces
with tinme, whereas |ufenuron has ROOw-&00i vi t44 agai nst §l eas after its
initial application to the peog+300 haspgreater eificacy sone tine
after application. The conbi nation therefore affords excellent control
of fleas over a proto ed period. Furt nDre | e | uf enuron gives
general ly rgther we ontrol of 5 ks, thegg% m?%nds of the invention
give a good | evel of control over prolonge perlod ‘tinme after
application. The conbi nation of tf compoun of the esent invention
with I GRs, especially |ufenuron, therefore surprrsrngl provi des a novel
solution to t hEPHPHREm of 1488+dA0ti & control 8 Another advant age of
such mixtures is that t hey aﬂeowépp addBied to of@l administration. A
further ad?@ntage is that these 3d00+38fbi natd ons provPde a prol onged
period of control and broad spectrum activity. The appropriate doses
are generally from5 to 50 ng/kg, preferably 10 to 30 ng/ kg for the
conpound of forrmula (1), "ng/kg" in this instance indicating the mlligrans
of conpound of formula (1) per kilogram of body weight of animal. The
anount of | GR partner present in the mxture will vary according to
the efficacy of the IGR



WO 97/ 22593
PCT/ EP96/ 05696
precise conditions
adm ni stration per
The foll ow ng

t he descﬁpg
means Weeks 5
means days after
active ingredient;
EXAMPLE Bl 10
gutters that flowed
sites,
screen out part'
of the materi al
follows: 15 3

S5y

97% nortality
0% nortality

after Treatnent;
exposure;

of use.
m)nt h or

hat foll

' Dboar d'

29 a

ows, 'DAT' neans days after treatnent;
"HPT' negps hours after exposure;
"ppm neans parts per mllion;

means pl ywood.

a.i.

nd t he

One administration per week and preferably one

nore provide generally good efficacy.

ting exanples further illustrate the igyg &HM%%' n
VAT

" DPT
' means

Experinments were conducted in South Africa in

wat er

50 5 i

5 geventy-two hours. ?reatmcnts were compared to sea

over HXAME IPB;/B?SI mul ium chutteri) r

ho?zy %e?%%&d 1 w?seﬁﬁ%ﬂléda

esting

and the test m@uﬂdemofam@h'cﬁﬁd 1 was cairidd aut phpld motile sBigackf f| i es

o AR ol
provﬂmahrm!mnd dﬂeted in sea water tOCB'%d?fﬁﬁPfLGO% Rk $.10. 1.0, o, 1
ppm 10 m nutes 10.0 mg/l. Two replicates of twenty lice each werd thaintd#t¥bifthel titdatrhents for

‘%}%@é& 'zaﬂxﬁ to a DMF

by 100%

70

The foll owi ng t eeluidon | hoenangt ko 2tand JPATyi The percentage sumiysl off L salmonisvaght i on

agai nst Horn fl
to catt
expressed ad per
conmpounds of the in
wi th an average of

cep

a.i. per kg bodywei
1HPT 6HPT 4
100 100 9
100 99. 8 100
420PT 49DPT

Cpd 5 95 93

gwcﬁlmlrmggelhwri tans. Solutions were applied as a pour-on
e and eval uated for the presence or absence of horn fly,
: e-r-easy—h—keeprrg—the—am-rars—H-y—Hree; The
\Coricemiratioerje 25 applied as 1% (10 ng/ M) sol ut|ons
P1 Ghg/er| ani mal ., Qi Yidiafier exposite d0Sage of abput 1ny
dalll mne T u S Wwe T I OWS
T ASLID HOFhDT ﬁ)ﬂ‘ T IDAT éwp.fqlll D8
D0 6 100 {100 100 {90.5 928d5 830 100
000°° 2 1190 . l9so . fo¥5T_ 287k  35PPT
A vA¢ I O (o 7O J0 40
0.01 86 |100 g2 17.5 89 0 0
0.1 100 0 0 0
1.0 0 0 0 10
10.0 0 0 0 0

These results clearly illustrate the ability of the compounds of the invention

to control salmon lice, for example as an oral treatment, particularly in view of their
good aquatic toxxcologlcal profile.

15

EXAMPLE B10

The following trial was done on stinging wasp (Polistes spp.) nests.
Polistes spp. are the wasps that build a papercone under the eaves of buildings, and

in protected places.

20

Solutions of compound 1 were made up as emulsifiable

concentrate formulations, and sprayed with a pump-up sprayer directly on the nest

for 3 - 5 seconds. Coverage extended to the whole nest wherever possible, to make
sure all wasps on the nest were wetted. Foragers that were away from the nest were
exposed only if they retumned to the nest. Nests with 12 or more individuals were

selected for treatment, and the beginning and end numbers counted. The results

25

(expressed as a percentage control of Polistes spp) were as follows:



WD 97/ 22593

PCF/ EP96/ 05696 30

EXAMPLE B3 The follow ng experinent illustrates the activity of
conpound 1 of the i nvention agai nst brown dog ticks (Rhipicephalus
sangui neus) . were given an oral dose of conpound

(1:1) at 10 %Zfzﬁ y wei ght, and 5 assessed for the perd’gﬂ'&%a‘gosgu
nortality of fleas and ticks (which had gjopped off the dog' s body) at
1, 9, 16, 23, 30, and 37 days follow ng treatnent (DPT).

| DPT 9DPT 16DPT 23DPT Compound 1 100

100 73 68 10 day he ti ttached to dogs in
the treatment were noribund or deal'ﬁ Zibﬁi Fl&l&

EXAVPLE B4 Cpd 1 8.28% | owi B&9experi Mt s were9é8nducted in South
Africa and illustra€pd ! @ 1.0fthe actlP®ity of 100 conpouBB8 of the invention
agai nst brown | ocusts (Locustana 1 5 pardalina). A sol ution of

conpound 1 (forrmul ated as an enul si fgf@kg, ﬁéc)gﬁentrate as in Exanpl e 3A
above) in water was applied by foli F’ lon at a spray volunme of

100 /ha to fodder Aobighssay awasammiopl Eastdri osublesragean qlermitd dRetidudorértigs ha
active | N@ph Hé;“% trglﬁdﬂﬁl/ n8lchéibe é@n%itl?ﬁi‘e't%xﬁf. c&r{'fﬁne&% krb’ﬁed aqr edi ent,

field-collect ed adufts 20. locusts were pl aced on f odder um The
per cent age mor t20;plilifers °§§%‘E‘é‘§bﬂem appl’eldnw& F'E"d‘t‘n “W? taﬁeta% é‘? ed
control 2 a0d 8rydsff; andifermitestinteadunet tTes3ha)read at one week and addin 2t BdIweekbout 80%

mortality was gPaGintifl méttality, Which 1§ekgib&Ed Adiin 8151%% uea:meﬂpéomioht yrigs |

observed. 25
si mul at ed sharrfféb“’?*? R ionyerifiy, the resplis- Tie yalpes e@&ﬁff&m@eow% of the

I nvention, in whealadssol utions were nade up in water and adult head lice

( Pedi cul us humanus) were exposed to the solutions for 10 mni nutes.
Mortality %as recorded at LCSOppm IWAT  LCS0 ppm 2WAT
Compound 5 3.6 0.39
Compound 1 2.6 0.38

Also in a termite bait test, Compound 1 was placed into bait blocks and

20 offered to 300 worker termites. The test had one block treated and one block

untreated, with the baits being attached to the main termite colony by neoprene

tubing, so that termites had to seek out the bait. The termites were either killed at

the bait site or were able to move on from the bait, leaving a pheromone trail for

following foragers. Initial death took place at the bait site, causing following

25 termites to disregard the bait further. The results are indicated below (Note that the

figure in parenthesis is the ratio of the percentage bait consumed:percentage
consumed in the untreated block):

Per cent mortality 21DAT (and per cent bait consumed versus control)

30
10 ppm 1 ppm 0.1 ppm 0.01
ppm
Cpd } 8 21 26 39
(23:167) (53:141) (77:98) 61:717)
35

Compositions



24 hours. 30 Mortality of Pediculus |lice exposed to simulated

shanpoo rate (ppm 24 hour nortality
wat er. control - 4.0 35 Conmpound 1

2,500 58.7 625

24: 0 2593 PCT/EP96/05696
PCT/ EP96/ 05696“'8\97'?2%62 31

156 4.1 _ 35 EXAMPLE B6

The followng trial was conducted to determne the efficacy of the 5

conpounds of the | MGl @ c@%g&ﬁ%%smﬂﬁorfﬁncﬂ}{k% BRcBohARL, fand [

bovi ne/ poul try manure nt1on re-a our - on
material to mantiped QFHS‘“F‘H@' hosehold, goods, ushally captaia fram abaut, B@@ Qﬁ%lfb‘thP | of
adul t hous eg(§% ymore panietlatyl from 4boit (CG01% ©LabbILAIN% by iMeight aff oha@r filorepupae

i(gp%anuggult P?; %Pgr#lo%gds of gtegerglc k‘o%ﬁla madg&t ‘sadmljngtr&on to acrj‘mialﬁ Sy of &€
5

100 parenterally, includipg percutaneously, the solid or ggvgd composmons normallyp o
100 15 contain fron?&¥but 0.1% to about 90% bOweight of one or more compounds 300
355 4 gcnexla? Pormula %}5 h;edncated fe&%stuffs “05‘%%135“0‘6‘6”“ from about 0.001% to igo
100 20 about 3% kpoweight of one or morqg@mpounds of general formula (I)q00
250 Conckff?ates or supplements for mixing witl)@eedstuffs normally contain from

10  about 5% to about 90%, preferably from about 5% to about 50%, by weight of one
or more compounds of general formula(I). Mineral salt licks normally contain
from about 0.1% to about 10% by weight of one or more compounds of general
formula ().

Dusts or liquid compositions for application to livestock, persons, goods,
15 premises or outdoor areas may contain from about 0.0001% to about 15%, more

' especially from about 0.005% to about 2.0%, by weight, of one or more compounds
of general formula (I). Suitable concentrations in treated waters are between about
0.0001 ppm and about 20 ppm, more particularly from about 0.001 ppm to about
5.0 ppm of one or more compounds of general formula (I) and may be used .

20 therapeutically in fish farming with appropriate exposure times. - Edible baits may -

contain from about 0.01% to about 5%, preferably from about 0.01% to about
1.0%, by weight, of one or more compounds of general formulia (I).

When administered to vertebrates parenterally, orally or by percutaneous or
other means, the dosage of compounds of general formula (I) will depend upon the

25 species, age and health of the vertebrate, and upon the nature and degree of its

actual or potential infestation by arthropod, helminth or protozoan pests. A single
dose of about 0.1 to about 100 mg, preferably about 2.0 to about 20.0 mg, per kg
body weight of the animal or doses of about 0.01 to about 20.0 mg, preferably
about 0.1 to about 5.0 mg, per kg body weight of the animal per day, for sustained
30 medication, are generally suitable by oral or parenteral administration. By use of
sustained release formulations or devices, the daily doses required over a period of
months may be combined and administered to animals on a single occasion.
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germani ca, and the ability of 35 pipeCLAIME but oxi de
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cockroaches to the
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treated plywod and

rate of the

ng/nferr].

Cpd 1

200

6

70
5
10
15
20
25

25

100
72 5 25 o Y ST T e EXAIVPLE
Second instar |arvae 1P0SI BEEN House Mbsquito
gui nquef asci atus) were a ;@\? %‘qu kers jof water treated with
LC50' s, 4 d ys f \d n" tredt nent,  were

conpound.
o\”o(%’g%aﬁnd I as 31.0 parts per “billion ( pISTERSSSGind 5
e nortality at the rates 30 est ed.

The fol |l ow ng exp%‘%i ment illustrates the activity of
t he i nvention against German cockr
&mﬁﬁﬂ) to synergize

mﬂllﬂlﬂlm ng

nds. Pl yvvood was treated with a spr

al | one e elt or 28 days
8" °f1f5’fﬁ‘§ “Wbrtality of t he
PCT/ EP96/ 05696
kroaches was assessed 72 hgurs after their exposure to the

shown a;}ggg_g?é

ent age tality. The application

o8

conpounds is ex a| n t of active ingredient in
5 R;HN | Dboar ds 28Dboar ds
400 26 48

0 8 100

8 10 Cpd 1 + PBOX 611200 68

200+600 44 6

Y
¢y

wherein X is chlorine or bromine; Y is trifluoromethy] or trifluoromethoxy
and R is hydrogen, methyl or ethyl.

2. A compound according to Claim 1 in which X is chiorine and Y is
trifluoromethyl.

3
methyl.

A compound according to Claim 1 or 2 in which R} is hydrogen or

4, The compound according to Claim 1, 2 or 3 which is:
S-amino-3-cyano-1-(2,6- dxchloro-4~tnﬂuoromethylphenyl)-4-
ethylsulfinylpyrazole;
5-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethoxyphenyl)-4-
ethylsulfinylpyrazole;
S-amino-1-(2-bromo-6-chloro-4-trifluoromethylphenyl)-4-
ethylsulfinylpyrazole;
S-amino-1-(2-bromo-6-chloro-4-trifluoromethoxyphenyl)-4-
ethylsulfinylpyrazole;
3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-ethylsulfinyl-5-
methylaminopyrazole; '

This Sheet Has Been Rei
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[

100+300 Cpd 5 400

100 ﬂﬂ\llﬂ\\l\l i \ﬂll\ 200 o4

I
Cpd 5+PBO * € 400+1200 87 ThiS S&%&E’gﬂgﬂ'
200+600 08 07722503 60 20 PCTRPS665506
4 8 WD 97/ 22593 -
PCT/ EP96/ 05696 37 33
EXAMPLE B9 I n-vi tro screeni ng of Conpound 1 was carried out on
the notile stages of ) 1 ' Roni s) .
Compound 1 was di sso? %adml ‘%?@%@ﬂfﬁ‘g’m&(&@gﬁﬁﬂaﬂm%@ d&& Eosea wat er
to give doses ofthplagénopynzele;org. 10. 1.0, 10.0 ng/l. Two replicates of

twenty |ice each wer é(ZvbioRio6-BiierotRtriffirdnictiixyptith§l) 4 @hylsulfinyggvent y- t wo
hours. Treat ments fﬁﬁrﬁ) g&ga red to sea water controls, and to a DV
sol ution 1 hour “af P 3 DAT. The percentage survival of L salnonis

are givén in the Tabl e bel ow. 10 Concentration

Cpd | (mo/l) 5. 5- AmAr_ll_o-3 -y diio- Bgl@ﬂlcﬁl&ﬁﬂ&&fmmmmeéhylphenyl)-4- 100

1 Hour I D

90. 5 , gthylsulfinylpyrazede. 0. 001 100 95. 0

97.5 87. 5 0.01 100 17.5 0

0 0.1 . 3-Cyanb0Q(2, 6-d1chloro-4-ﬂ1ﬂuoromethylphen%19-4-ethylsulﬁnyl-S- 00 0

é' 0 10 Oomcthylammopyr%o e. 0 '
7. A pesticidal composition comprising as active ingredient an

effective amount of a compound according to any one of claims 1 to 6 in
association with at least one member of the group consisting of a pesticidally -
15  acceptable carrier and a pesticidally acceptable surface-active agent.

8. A method for the control of pests at a locus which comprises
applying to said locus an effective amount of a compound according to any one of
Claims 1 to 6.

20 _ _

9. A method according to Claim 8 in which the dose rate of the

compound of formula (I) is from about 5 to about 1000g per hectare.

10. A method according to Claim 8 or 9 in which the locus is an area
25  used, or to be used, for the growing of crops.

11. A method according to Claim 8 in which the locus is other than an
agricultural area.

30 12. A synergistic pesticidal composition comprising:
(a) a compound of formula (I) as defined in Claim 1; and
(b)  piperonyl butoxide.

This Sheet Has Been Reﬂ
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These results clearly illustrate the ability of the conmpounds of the

i nventi on to control salnmon lice, for exanple as an oral treatnent,
particularly in view of their Wjﬂﬂmmmmum i cological profile. 15
EXAMPLE B10 The fol | owdI® i ,ume on stinging wasp
(Polistes spp . Pol i stes spp.- ar'e the*wasps t hat i aper
cone under th&)oe%%éﬁof bui | di ngs, and in protected pl al(’:éellé}‘.;ll’%g%a i ons
of conpound 1 were nmade up as emul sifi ablpg 20 concentrate formul ati ons,
and sprayed with a punp-up sprayer directlfy on the nest for 3 -5
seconds. Coverage extended to the whol e nest wherever possible, to nake
sure all wasps on t &3 nedtprogess forepremading Focompeusd tof dormubr @),asaid/ pfocess t he
nest were c6mpisiggd only if they returned to the nest. Nests with 12 or
nmor e individuals vver? S%: ected for treatnent, .and the beginning and
end nunbers count ed® TheWhee i 1;1§ hydrogens fhie reaction of @ hydmging of dergulaBiorr ol of
Pol i stes spp) wenedaddifion sattvbareof: WO 97/ 22593

PCT/ EP96/ 05696 X 34

1DAT 3DAT 7DAT Cpd 1 @0. 25% 88.9

91.7 97. 2 Cpd 1 0 100 100

98.2 5 ’E Bl1 A

bi oassay wag run on Eastern subter ¥an terhite (Reticul oternes

flavipes) aS a treated soil, no-choice test with the termtes confined to
treated soil. Two milliliters of sol ¥tion were applied to each

treat nent cup, acet shereinl Xandd aroasidefined in Ghim 1 cordintacidradiion isalt thectofed.

Test was read Lu\& g}fd@}g,ﬁgghﬂ at two weeks to determ ne
nortality, whi (ﬁ{ I'S g}ygresse as %Qrﬁﬁfc the trec%rrent solution. This

=C(SOEt)
10 (I
wherein R2 is cyano and R3 is chlorine or fluorine;
() oxidizing a compound of formula (IV):
CH3CH,S l ‘ CN

R,HN _N
: N

X- Cl

Y

vy
15 wherein R, X and Y are as defined in claim 1, using an oxidizing agent,
(c)  where Ry is hydrogen, the reaction of a compound of formula V:

NHN=C(CHCN
X
V)
20 wherein X and Y are as defined in Claim 1, with a compound of formula



test was rerun to veify the results. The values expressed are the average

of the two trials. 15 . LC50 ppm
IVAT . LSO ppm 2WAT ) A - < 56
0. 39 Conpoundr 1¢ L ® "X 6 0. 38
Also in a termte bait test, Conpound | was placed into bait poraph@sessd 20
offered to 300YASPREP termites. The test had one bl ock treated and one

bl ock untreated, with the baits beind%9attached to the main termte
col ony by neoprene tubing, so that termtes had to seek out the bait.
The termtes were either killed atEtS(:OPCﬁ??Nbai tegjte or were able to nove
on fromthe bait, |eaving a pheronone tra f or foll ow ng foragers.
Initial death took pf®ce e reapionpfiacompeund of foraulaf{MIbl | owi ng 25 ternites

to disregard the bait further. The result CNdi cat ed bel ow (Note t hat

t he figure in parenthesis is th aﬂ o] t he percentage bait
consuned: per cent age consuned in the UMNTeated bl ock): Per
cent nortality 21DAT (and per cent bait corsuned versus control) 30

| Oppm 1 ppm 0.1 pK Cl 0.01 ppm
Cpd 1 8 21 26 39
(23:167) (53:141) (77:98) (61:77) 35

Conposi tions WO 97/ 22593 Y

PCT/ EP96/ 05696 ‘ 35

Solid or liquid conpositions for applicaviy topically to animals, tinber,

L 0
about |00 mor o NEEHK YRR, 88 qolni ot Ty 3 it o Al Ll 01
of one or nore EtS(O)Ebyhstrivi4l i@ IgRYing 8IPYMor nul a (1). For administration to
animals orally or (e) where Ry is methyl or ethyl, reacting the corresponding compound
of formula (I} in which R} is hjdrogen with a methylating or ethylating agent in the
presence of a base;
10 6] where R} is methyl or ethyl, reacting the corresponding compound
of formula (I) in which R) is hydrogen with an orthoformate of formula

CH(OR12)3 or MeC(OR]2)3, wherein R}2 is alkyl, to give a compound of formula

(VID:
o ol

t l CN
N:[ N
R0 N _
X‘@'CI
Y .

15
(VIIh
wherein R) is as defined above, X and Y are as defined in Claim 1 and
R11 is hydrogen or methyl, which is subsequently treated with a reducing agent; or
® reacting a compound of formula (IX):



5 parenterally, including percutaneousty,—the solid or Iiquid conpositions

normal | y contain from about 0 about 90% by wei ght of one or nore
conpounds  of general formla ( qum”f dstuffs nornmally
contain from about 0.001%to J"r of one or nore
conpounds of general formula (I). Cbnc trates or sup d?ﬂ?ﬂﬁ%ﬁé”
.mxing wth voadatsesfs normally contain from 10 about 5% to about 90%
preferably from about 5% to about 50% by wei ght of one or nore

conpounds of general fornmula(l). Mneral "salt licks normally contain
from about 0.1%to about 10% by wei ght of one or nore conpounds of general

formula (1). Dusts or |iquid}conpositions for application to
| i vest ock, persons, goods, 15 prem ses _Qr outdoor areas nay contain from
about 0.0001%to about 15% nore X—¢ &l y fromabout 0.005%to about

2.0% by weight, of one or nore conpouf@g
Suitabl e concentrations in treated waterp are between about 0. 0001 ppm
and about 20 ppm. nore particularly fronyabout 0.001 ppmto about 5.0
ppm of one or nore conpounds of general forrmula (I) and may be used 20
therapeutically in fish farming with apf®priate exposure times. Edible

bai ts may CONtyeeih DO Fhd YObte 43 dbkiled tn Thaph | A Xy i%fﬁd]?%h}’wﬁthqm about

0.01% to about ﬂ i ght, of one or nore conpounds of general
formula (1). °°mp°““d1°fof° éﬁ)\eﬁdm nistered to vertebrates parenterally,

orally or by percutaneous or oth nmeans, the dosage of conpounds of

general fornmula (1) wll depend @1 age and health of the
vertebrate, and upon the nature an ﬁg ofI its actual or potenti al
i nfestation by arthropod, helmnth B ot &J;m pests. A single dose

of about 0.1 to about 100 ng, preferably a ut 2.0 to about 20.0 ng, per kg
body wei ghtsof the aninal or doses of about 0 01 to about 20.0 ny,
preferably about 0.1 to about 5.0 ngx) per kg body weight of the aninal
per day, for sustain med are generally suitable by oral or
parenteral adni ni st‘?’ F’Bg"l '%ﬁs%fg@e T“rbl f}sustal ned rel ease formul ations or
devices, the daily doses required over a period of nont hs may be

conbi ned and adm ni g4, ereﬁcéﬁp@mumf&mam (¥II¥): ngl e occasi on.

CLAI VB
Ru ﬂ |

RuO

of general formula (1).

X Cl

Y

vin)
wherein R is hydrogen or methyl; Ry is alkyl; X is chlorine or bromine;
and Y is trifluoromethyl or trifluoromethoxy.

10



A corrpound of formula (1): [err]

1.
(1) wherein X is chlorine or bronine; YlstREBDMTi)GHEET
triflsuoromet hoxy and Rlerr] is hydrogen net hyl: tryt=
2.. . A conmpound according to Claiml in which Xis ch o [
trifl uor onet hyl . 3. A conpound accor di B%O?gﬁr#ad 4
which R err] is hydrogen or met hyl . 15 The rnrmﬁurd
according to Claiml, 2 or 3 which is: 3

5- am no- 3- cyano-| - (2, 6-di chl or o- 4- trlfluororrethyl phenyty===

et hyl sul fi nyl pyraz¢ m no-_3-c

1- (2, 6-di chi or 0- 4- t ‘?‘T‘H’%dér?étfﬂmﬁﬁbrﬁho)vcétn %%‘Ch Ry ky PediPesth T ﬁ?"r‘la)ﬂd‘}ré
5 -am no- 3 - cya@d@reférred.2- br ono- 6-chl oro-4-trifl uoronet hyl -

phenyl) - 4- et hyl sul

1- (2- br ono- 6- chl or ];éagﬁ{%‘ﬁﬁfé%k%@tcﬂﬁ??%@n% fffrﬂafy o mgl"ﬁélﬁ’eofouowmg:

ethyl sul finyl pyrazadl.e; 3*8mino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-

ﬁ'e%;‘lngmlnorz)yr a@lﬁq}&r@yéz& i f1 uoronet hyl phenyl) - 4-et hyl sul finyl -
S-amino-3-cyano-1-(2, 6-dichloro-4-trifluoromethoxypheny!l)-4-

ethylsulﬁnylpyrazolc,
3. S-amino-3-cyano-1- (2-bromo-6-chloro-4—tnﬂuoromethylphenyl)-4-
ethylsulfinylpyrazole;
10 4. 5-amino-3-cyano-1-(2-bromo-6-chloro-4-trifluoromethoxyphenyl)-4-
ethylsulfinylpyrazole;
5. 3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-ethylsulfinyl-5-
methylaminopyrazole;
6. 3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-ethylsulfinyl-5-
15 ethylaminopyrazole; and
' 7. 3-cyano-1-(2-bromo-6-chloro-4-trifluoromethoxyphenyl)-4-
ethylsulfinyl-5-ethylaminopyrazole.
The numbers 1 to 7 are assigned to these compounds for reference and
identification hereafter.

20 Of these compounds, compound numbers 1 and 5 are most preferred.

METHODS OR PR FOR PREPARATION
The compounds of formula (I) above may be prepared by the application or
adaptation of known methods, i.e. methods heretofore used or described in the
25  literature, for example as described below.
According to a feature of the present invention, compounds of formula (I)
above, in which Rj is hydrogen, may be prepared by the reaction of a hydrazine of
formula (II) or an acid addition salt thereof:

‘@mz
Y Cl
30

I




3-cyano- | -(2,6-dichloro-4- tnfluororrethyl phenyl) - 4- ¢ W

et hyl am nopyrazol e, or - IRE}SLK@E S ET
™, 3- cyano 1- (2-brono-6-chl oro-4-trifluoronet hoxyphenyl) -{4-fet hyl sul fi nyl {5

‘et hyl am nopyrazole. 5 5. 17 JUN 1999

5-Am no- 3- cyano- 1- (2, 6-di chl or o- 4- tnfluororrethyl phenyl }- 4-

et hyl sul fi nyl pyrazol e. 6. 3- Cyano--

1-(2,6-dichloro-4-trifluoronethyl phenyl) - 48et hyl sul fi myl-5-_10

et hyl am nopyr azol e. 7. A pesticidal conposition

conprising as acti V‘i’:drﬁtﬂfu‘ﬁGé Ef”forﬂ{hlae LD ﬁflf)eHV)V@/)a'(Vkaﬁ @ﬁyg‘?&)%gg{e one

according to any one of
nmenber of the ¢POWP oémlbﬂﬂfﬁb"’%ﬁ bla‘hﬁé‘ﬁ’t’ll‘%ﬂt’d’&qu )9‘d§l!§atl°‘h‘?,fd@ﬁf"a‘tip@h@@15rri er
and a pesticidally Jueeslieing @urxf@mn&fam\peesa@aﬂteference Examples 1llustrz§e the A

thod for th trol whi ch
o said |ocus. AR Bl Pme? N e P

Clains 1 to56. peéparation. . A nethod according to Caim8 in which
t he dose rate @Exaniple 1; corrpound of formula (1) is from 5 to | 000g

per hectare. Preparation of 5ldmino-Fcymididd2Bediohidrarg-trifludtoaiethfiplagnyd)-4.n
whi ch t he | ocussthysulfinyipyezolkb used, or to be used, for the grow ng of

Crops. To a solution of 5-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-
4-ethylthiopyrazole (22.25 g, 0.058 mol.) in methanol was added a solution of
10 sulfuric acid (1.5 g) in isopropanol. Hydrogen peroxide (6.95 g, 0.2 mol., 30% "
aqueous solution) was added and the temperature raised to 60°C. After two hours,
the reaction was filtered and the collected solids were washed with methanol. The
filtrate was added to water and stirred for 30 minutes. The solid was collected and
air-dried. All combined solids were recrystallized from methanol to leave the title
15  compound (18.4 g), melting point about 174°C.
By proceeding in a similar manner, the following compounds were
prepared:

S-antino-3-cyano-1-(2,6-dichloro-4-trifluoromethoxyphenyl)-4-
ethylsulfinylpyrazole (Compound 2), m.p. 178°C;
20 5-amino-3-cyano-1-(2-bromo-6-chloro-4-trifluoromethylphenyl)-4-

ethylsulfinylpyrazole (Compound 3), m.p. 157°C;
5_-amino-3-cyano-1-(2-bromo-6-chloro-4-trifluoromethoxyphenyl)-4-

ethylsulfinylpyrazole (Compound 4), m.p. 173°C.

25 Example 2:

methylaminopyrazole (Compound 5)
To a mixture of 5.3 g of 1-(2,6-dichloro-4-trifluoromethyl)phenyl-3-cyano-
4-ethylsulfinyl-5-ethoxymethyleneiminopyrazole in acetic acid was added 1.47 g
30 (23.4 mmol.) of sodium cyanoborohydride in four portions at room temperature
during a period of 2 hr. The mixture was partitioned between water and
dichloromethane. The organic layer was dried over anhydrous sodium sulfate and

solvent evaporated. The residue was purified by a flash column chromatography
on silica gel using 60% ethyl acetate in hexane to give 2.1g of 3-cyano-1-(2,6-



11. A nethod according to Claim8 in which the Iocui{ﬁﬂ[k@ﬂ? N W
~agricultural area. 30 12. . A synergi stic{ pgstret ﬁf&“& W

‘conpesi tion conpri sing: (a) a corrpound of, (1P las

defined in daim1; and (b) pi per onyl Jx-; QQH%S"

W0O- 97/ 22593 PCT/ EP94/ 45696

38 13. A process for preparing a conpound of fornula (1),

sai d process conpri si ng: (a3 wher e

reaction of a hydrazine of formula 11 or an acid addition salt thereof

[err] 5 . eeinXan S %Fl acid

addition salt Q1ﬁléllpéod¥\'-?rlﬁuorowe{twl eggﬂpfetﬁélsgﬂn%pgqn#nvl (;Bv}azoper ?zf% 91

Rl err] (R err] ) ehil SO etz ddint of 154-155°C). (rery s

wherein R err] (b)

ol ng o ComounEitifen f’dgqrrx}j{/%ﬁ (he pflduEY ihRaRE ufd FbbA:

CHerr]CH err]
5

10

15

20

25

30

g[ er r Analysis: C14H11CI2F3N401S]
Calculated:  C, 40.89; H, 2.70; N, 13.62; Cl, 17.24; S, 7.80;
Found: C; 40.52; H, 2.85; N, 12.97; Cl, 17.09; S, 7.97.
By proceeding in a similar manner, the following compounds were
prepared: '
3-cyano-1-(2,6-dichloro-4-trifluoromethyl)phenyl-4-ethylsulfinyl-5-
ethylaminopyrazole (Compound 6), m.p. 142°C;
3-cyano-1-(2-bromo-6-chloro-4-trifluoromethoxy)phenyl-4-ethylsulfinyl-5-

ethylaminopyrazole (Compound 7), m.p. 133°C.

Refefence Example 1

~ Preparation_of 1-(2.6-dichloro-4-triflucromethyl)phenyl-3-cyano-4-ethylsulfinyl-5-

ethoxymethyleneiminopyrazole

To 5.0 g (12.7 mmol.) of 1-(2,6-dichloro-4-trifluoromethyl)phenyl-3-cyano-
4-ethylsulfinyl-5-aminopyrazole (Compound 1) was added 100 ml of triethyl
orthoformate, 20 ml of THF and 50 ml! of toluene. The resultant mixture was
heated on a steam bath. To the solution was added a catalytic amount of
hydrochloric acid. The mixture was heated on a steam bath for 20 min., followed
by evaporation of the mixture on rotavapor under reduced pressure at 70°C. A total
of 300 ml of carbon tetrachloride was added in portions and the mixture was
continuously evaporated on a rotary evaporator at 70°C. The evaporation

. continued until all ethanol formed was removed and excess triethyl orthoformate

was removed to give a thick oil. The oil was analyzed by H]-NMR and shown to
be pure  1-(2,6-dichloro-4-triflucromethyl)phenyl-3-cyano-4-ethylsulfinyl-5-
ethoxymethyleneiminopyrazole, which was used without further purification.
According to a feature of the present invention these are provided
compositions con-lprising a compound of formula (I) in association with, and
preferably homogeneously dispersed in, a pesticidally, e.g. agriculturally acceptable
diluent or carrier. In practice, the compounds of the invention most frequently
form part of compositions. These compositions can be employed to control pest,
e.g. insect pests. The compositions may be of any type known in the art as suitable



(1V) 15 wherein Rlerr], X and Y are as defi neREPbAEEMENTISqEBT ng an
~0xi di zi hg agent; (c) where Rl err] is hydrd¢gen, the reacti pn of
a\ corfpound of fornula V: ,%q CN
[err] (V) 20 174U wWhér e nj X

and Y are as defined in aimi1, with a conpound of fokmte M-

WO 97/ 22593 , i

PCT/ EP96/ 05696 21 39

Et S(=O) CH err] CN (V1) (d) the reaction of a conpound of

formula (VIT) :gkilled in the art. These include. for example: h§arsbil application to field crops
_from 5t . 1000 g a.i/ha, preferably from 50 to .250 g

a.i./ha; as a root dip to seedlings or drip irrigation to plants as a liquid solution or
suspension containing from about 0.075 to about 1000 rhg a.i./l, preferably from -
5  about 25 to about 200 mg a.i./l; and as a seed treatment of from about 0.03 to about
40 g a.i./kg of seed, preferably from about 0.5 to about 7.5 g a.i./kg of seed. These
rates may be higher or lower than the specified ranges depending on factors such as
type and size of seed and pest to be controlled. Under ideal conditions, depending
on the pest to be controlled, the lower rate may offer adequate protection. On the
10  other hand, adverse weather conditions, resistance of the pest or other factors may
require that the active ingredient be used at higher rates. The optimum rate
depends usually upon a number of factors, for example, the type of pest being
controlled, the type or the growth stage of the infested plant, the row spacing or
also the method of apphcatlon The actual composmons employed and their
15  effective rate of application will be selected to achieve the desired effect(s) by the
user or other person skilled in the art.

For soil application, the active compound, generally in a formulated
composition, is distributed evenly over the area to be treated (i.e., for example
broadcast or band treatment) in any convenient manner. Application may be made,

20  if desired, to the field or crop-growing area g'Enerally or in close proximity to the
seed or plant to be protected from attack. The active component can be washed
into the soil by spraying with water over the area or can be left to the natural action
of rainfall. During or after application, the formulated compound can, if desired, be
distributed mechanically in the soil, for example by ploughing, disking, or use of

25  drag chains. Application can be prior to planting, at planting, after planting but
before sprouting has taken place or after sprouting.

Additionally, a method of control may also comprise treatment of the seed
prior to planting with subsequent control of foliar insects attacking the aerial parts
of the plants effected after planting the seed. The methods of control of pests by

30 the invention compounds thus provide control of pests which feed on parts of the
plant remote from the point of application, e.g., leaf-feeding insects which are
controlled via systemic action of the active compound when applied, for example,
to the roots of a plant or to the plant seed prior to planting. Furthermore, the



(M1) 5 wherein X, Y and Rlerr] are as defined a
conpound of formul a Et S(O Z[-err], wherein Z[err] is

—{e) -: where Rerr] is nethyl or ethyl, reacting the corre
of formula (I) |H]\Ah\|cﬁ‘RrTr1—rT—|‘rydrogen wi th a nethyl
agent in the ; (f)
met hyl or ethyl, Mﬂm E r?ﬂFspondgmg conpound
rl)
)

Ing1%gﬁdq¥+&tl d
which R err] is hydrogentw t hof ormate of fornula
CH(OR[err])[err] or I\/EC(OQ[e err],. . wh r(aln R[err] I s arkyt—togrve =
compound of fornmula (M1 %&1\
(V') V\/nerei n R12 is as defined above, X and Y are as defined

in Claim1l and met hyl, which is subsequently
treated with a rebuci g‘ d@ﬁﬁmn ?f&?ﬁﬂa?f) (9) reacting a conmpound of

formula (1X): WO 97/ 22593 40
.
R HN N
1 N .
X Cl
5 : Y
@

wherein X is chlorine or bromine; Y is trifluoromethyl or trifluoromethoxy
and R is hydrogen, methyl or ethyl.

10 2. A compound according to Claim 1 in which X is chlorine and Y is
| trifluoromethyl.

3. A compound according to Claim 1 or 2 in which R] is hydrogen or
methyl. '
15
4, The compound according to Claim 1, 2 or 3 which is:
5-amino-3-cyano-1-(2,6-dichloro-4-trifiuoromethyiphenyl)-4-
ethylsulfinylpyrazole;
5-amino-3-cyano-1-(2,6-dichloro-4-trifluioromethoxyphenyl)-4-

20  ethylsulfinylpyrazole;
5-amino-3-cyano-1-(2-bromo-6-chloro-4- tr1fluoromethyl-'

phenyl)-4-ethylsulfinylpyrazole;
5-amino-3-cyano-1-(2-bromo-6-chloro-4-trifluoromethoxyphenyl)-4-
ethylsulfmylpyrazble; :
25 3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-ethylsulfinyl-5-
methylaminopyrazole;



“lerr]

_ (11X wher ein @ _
defined’in dai mI—anrdXterri—ts—talogen, with a cow%ﬁﬁ‘ﬂmr‘ FJ

-f’[\er r]:
Claim1.
(vtll)
chl ori ne or
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wherein Herr] 4s as defijndd
: 1
oM 7 L kAo

br om ne; and Y is triquoré?rethyI or tjrifluoronethoxy.

3-cyano- 1-(2,6-dichloro-4-trifluoromethylphenyl)-4-ethylsulfinyl-5-
ethylaminopyrazole; or
3-cyano-1-(2-bromo- 6-chloro-4-trifluoromethoxyphenyl)-4-ethylsulfinyl-5-

ethylaminopyrazole.

5. 5-Amino-3-cyano- 1-(2,6-dichloro-4-trifluoromethylphenyl)-4-
ethylsulfinylpyrazole.

6. 3-Cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-ethylsuifinyl-5-
methylaminopyrazole.

7. A pesticidal composition comprising as active ingredient an

effective amount of a compound according to any one of claims 1 to 6 in
association with at least one member of the group consisting of a pesticidally
acceptable carrier and a pesticidally acceptable surface-active agent.

8. A method for the control of pests at a locus which comprises

applying to-said locus an effective amount of a compound according to any one of
Claims 1 to 6.

b

9. A method according to Claim 8 in which the dose rate of the
compound of formula (I) is from ‘Sto 1000g per hectare.

10. A method according to Claim 8 or 9 in which the locus is an area
used, or to be used, for the growing of crops.

A

11. A method according to Claim 8 in which the locus is other than an
agricultural area.

12. A synergistic pesticidal composition comprising:
(a) a compound of formula (I) as defined in Claim 1; and
(b) piperonyl butoxide.

S



