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PESTI Cl DAL 1- ARYLPYRAZOLES BACKGROUND OF THE I NVENTI ON 5 Field

of the | NP8’ This invention relates to 3-acetyl-1-aryl PEWE;?Z{PEH
derivatives useful in the control of insects, nematodes or helm nths, and
to conpositions containing the sane. The nethod of the invention
partlcularly relates to the application ol “the 1- aryl pyrazol e derlvatlves
~under conditions where sone worker exposure is likely to 10 occur. The
‘invention also relates to pROEICHVAL 1RARYIEYRRAGHEST control of insects,
nemat odes or hel minths, using an insecticidally active material having a 1-
phenyl pyrazole group thereln and is particularly useful for the control of

aphids. 2. BACKGROUNDOF THEINVENTIOND Art 15 The control of
i nsects, - nemat odes or hel m nths by neans of active material having a-1

-arylpyrazole group therein has been- described by nmany patents or patent
a'ppli5ationlsuchFMdbﬁmerImmmomal Pat ent Publication No. WO 93/06089 (and

e L e

201852 and @éntrol of mmwma@esranh@amuhs, angd to ORmPAEsitiang Gontathing ®e Patent No.
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accept abl e W8FCthdemafo 8&196%#&135’ |“§mg§“é?r%8%‘flg§fy Hfive Hgt‘?rﬁ‘g bayipg 2 vent i on
to devel op phenyl pyrdzslé gtouptthertinvindiepartitulerly aseful foathelkontasldsf aphids) ower ed by
conparison wth the known and exi sting nethods, ~even if these existing

hazards are | ow-and accept abI e. 30 A second object of the
i nvention i2 to Deser € g Agt wor ki ng people in such nethods of -

use. 14 third obj gfL c&LtrJl 3¢; rRE&? hatdll\éaﬁf hélﬂuﬂtﬁ%f;f f acfife RAGRfS T Or

work| ng pe l e in suc use tral exposure m ght
occur. VIRE %)ﬂ)]aéﬂPY@?‘ﬂP B@Wrtbéfém aFl‘??@h@‘FSéﬁb@sb)‘t Bapt AP OBPHERN and

bett er 35 applicAémath @k Inteiafiohal PheAPPibliatidiNoCWU 93106689 @als by many
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in European Patent Publication Numbers 0295117, 659745, 679650, 201852 and -

20 - 412849, German Patent No. DE19511269 and U.S. Patent No. 5,232,940.

The first object of the instant invention is to provide an improved level of
safety to the user and the environment in the methods of control of insects,
nematodes or helminths. All pesticides are generally more or less hazardous, and it

25 is always desirable to lower the potential hazards which might exist even if these
are quite low and acceptable for normal uses. Thus it is an object of the instant
invention to de\}elop a method of control wherein the potential hazards are lowered
by comparison with the known and exxstmg methods, even if these existing hazards

i are low and acceptable. .
30 A second object of the invention is to lower the hazards for working people
~ in such methods of use.
A third object of the. present invention is to lower the hazards for working people
in such methods of use when a substantial exposure might occur.
_ A fourth object of the present invention is to provide a new and better

35 _mcthod of control of aphids. The control of aphids by many insecticidally active

materials is known but these insect species are capable of extremely rapid



-2- population growth with a substantial and higher risk of resistance
devel oping to pesticides than occurs for other insect species. Thus it is
hirghly de¢d sgdsher t 0 be able to introduce new net hods of c@QUWERITAEILAQ
pestici des other than those used up to now. It is an object of the instant
I nvention to provide a nethod of control using 5 I nsecficidally active
material of the 1-phenyl pyrazole type w#<ch has a high efficiency, and if
possi bl e, a better efficiency than t he net hods knovvn up to now. A fifth

obj ect of the present |nvent| L.Qvi d | Q '
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part by 1 Eéﬁ?%baﬂﬁfﬂﬁ&wgwwm%@ﬂ DL | ovides an

i npr ovenentefficiencyrend ifpossibleombettsr efficieney dhansthe yethodp kneyyn HBH? PQ%tion of an
Insecticidally agigs ﬁleovmé@ro?ﬁic cheiivEion i¢d provide newli= ?Hd ; Pytase! € group
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to a non-hunman |'ocus ere | nsects are I?lres r ex be present,
sai d appl i oderivetivasayhigh RessessURpEIved SKHFmicHR “Wf’g Pradtr e of
nmanmal i an 9;,? foﬁﬁ&& rebe/comnpouBds pdktsmlexeeueﬁspmpemaﬁn controllingt he-

|rrproverrent wher e sgj d actlve & ha 3-a | substituent .
fnd e Snifiphis bransBHh, < -

on tH pyr Ao
parti cul arlgysgmxéqkﬂlitaﬂmm t her e may be an 25 exposure to vvorki-ng
people. The invention also provides a nethod of control of insects by neans
of application of an insecticidally-active ingredient having a '
1- aryl pyrazol e dFlmsp andother objeets nhthednveptipr shdlkhesems readdy gpparenitirom
expected t VRIS érfaear @gtm%olengredl ent
has a 3-ace y?e%tﬁﬁﬁﬁ?ﬁg{ﬁ?ﬁ%éﬁﬁﬁhg pyr arwihé(lme]ﬁirnl%ﬁ,é égé}ﬁ'e ~ Practically
the &ppli coedinpertdydhs iveRtiato t he i nventions are u5| ng an active ingredient
of fornmula (1): ~ WD 98/28277 .

PCT EPSTI 07ddRviAR Y BFTHE INVENTION

This mventlon provides an improvement in a method of control of insects

by means of application of an 1nsect101dally active ingredient having a
20 1-arylpyrazole group to a locus where insects are present or expected to be prescnt
said application being made under conditions whereby an exposure of mammalian
| species, especially a substantial exposure, may occur, the improvement whereby
the said active ingredient has a 3-acetyl sub_stituént‘ on the pyrazole ring. The-
" method of control of the invention is particularly suitable when there may be an
25 . exposure to working people. '
The invention also provides a method of control of insects by means of |
application of an insecticidally active ingredient having a 1-arylpyrazole group to a
locus where aphids insects are present or expected to be present, the improveinent
whereby the said active ingredient has a 3-acetyl substituent on the pyrazole ring. |
30 Practically the applications according to the inventions are using an active

ingredient of formula (I):

: ' : Sheet Has Been Replaced
| |||||||| T
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wherein: 5 Rlerrlis S(Of[err]Rerr]; R2 is selected froma hydr ogen
atom a hal ogen atom -NR6R?7, -S(O)[err]R[err] C(ORerr]

al kyl, haWexas@e$?77 -OR[err], or -N_:C(R[err])(R['eTr]);'RS isrgg@é’%‘igroma
hal ogen atom or the hydrogen atom R4 is selected froma hal ogen atom

hal oal kyl , hal oal koxy, -S(Of[err]CFerr], or -SF[err]; 10 R5 is al kyl
or hal oal kyI - R6 and R7 are |ndependently3sel ected froma hydr ogen atom -
al kyl , hal oal kyl, -C(O R8, C(OOR8, -S(OqCF3; the alkyl portions of whi ch
are optlonally substltuted by one or fore 812 .or R6 and R7 are joined so

as together forma divalent radic lhaV| ngj4 to 6 atons in the chain, this

di val ent radical being 15 al k | eneoxyal kyl ene or

al kyl eneam noal kyl ene, preferably to a @gr phol i ne, pyrrolidine,

p| peridine or piperazine ring; R8 is or hal oal kyl; RO i's selected
from al kyl , hal oal kyl or the hydr Rerr] is sel ected from R9 or

al koxy; 20 Rlerr] is alkyl or haI al kyl; or is selected from phenyl or
heteroaryl that is optionally su ed by one or nore groups sel ected
from hydroxy, hal ogen, al koxy, - SCTRSXcyano, R8 or conbinations
thereof; R12 is selected fromcyano,|lnitrjo, al koxy, hal oal koxy, -
S(Oferr]-alkyl, -S(O[err]-hal oal kyIx'nx#&£(O) -al kyl, C(O) - hal oal kyl,

C(O O alkyl, C(OO 25 - hal ogl kyl , am nocar bonyl ,

al kyl am nocar bonyl , di al kyl.am nocar bon$¥', hydroxy, am nosul fonyl,

al kyl am nosul fonyl or di al kyl am nosul fonyl; X is selected fromthe nitrogen
atom or the radical GRerr]; Rerr] i® a hal ogen atom and WO 98/ 28277
PCT/ EP97/ 07115 -4--m n, p, ¢, r and s represent, independently of one
“anot her, the values .zero, one or two; or a pesticidally acceptable salt

t her eof . By Wh§&iRerm "pesticidally acceptable salts" is neant salts the

ani ong and 5{11380 3:.ons of whi ch are known and accepted in the art for

the for rratl % rgmg% acc¥$lt8§bb§f)§%| gtgm’ '?\51?51?7 agedsn gch salts are

wat er sol ubI
C(O)R8 C(O)OR9 alkyl, haloalkyl, -OR?, or -N=CRIO®I1);

R3 is selected from a halogen atom or the hydrogen atom;
R4 is selected from a halogen atom, haloalkyl haloalkoxy, -S(0) pCF3, or -SFs;
10 RS is alkyl or haloalkyl;

' R6 and R7 are independently sclectcd from a hydrogen atom, alkyl, haloalkyl,
-C(O) RS, C(O)OR8 -S(O)qCF3, the alkyl portions of which are optionally
substltuted by one or more R12; or R6 and R7 are Jomed so as together form a
divalent radical having 4 to 6 atoms in the chain, this divalent radical being

15 alkylene, alkylencoxyalkylenc or alkyleneatmnoalkylene preferably to form a
morpholine, pyrrohdmc piperidine or plperazme rmg,
R8is alkyl or haloalkyl '
R is selected from alkyl, haloalkyl or the hydrogen atom;
R10 js sejected from R or alkoxy; :
20 - Rlljsalkyl or haloalky}; or is selected from phcriyl or heteroaryl that is optionally
" substituted by one or more groups selected from hydroxy, halogen, alkoxy,
- S(0),R8, cyano, R8 or combinations thereof; !
R12 is selected from cyano, nitro, alkoxy, haloalkoxy, - S(O)s-alkyl,
| -S(O)s-haloilkyl, C(O)-alkyl, C(O)-haloalkyl, C(O)O-alkyl, C(O)O-
25 . haloalle, aminocarbonyl, alkylamihocarbonyl, dialkylaminocarbonyl,
hydroxy, aminosulfonyl, alkylaminosulfonyl or dialkylaminosulfonyl;
~ X is selected from the nitrogen atom, or the radical C-R13;
R13 is a halogen atom; and



formed from conpounds of fornmula (1) containing an am ne gr'oup, I ncl ude
salts with inorganic acids for exanple hydrochlorides, phosphates, sulfates
and ni tr awe9es.28md salts with organic acids for exanple ac RGR/ERSTIOZAS abl e -
salts formed with bases 10 from compounds of fornula (I) containi ng a
carboxylic acid group, include alkali netal (for exanple sodium or
pot assium. salts, ammonium salts and orgehic am ne (for exanple
di et hanol am ne or nor.pholine) salts. DETAILED DESCRI PTI ON OF THE | NVENTI ON
15 Unl ess_ ot her wi se. speci.fi IkyI nd al kox ou s have from
one to four™ cﬁ’rpognrﬁ?cgﬁﬁe.pmfﬁ ’ng %‘PWFY ﬁ'l'lgl?v?ﬁ 501G Rewi se
preferably twoje one to four carbon atons. The varl ous i ndi vi dual al i phatic-
hydr ocar bon noi e portions thereof (for exanple
the al kyl noi et yﬁézfﬁeﬁtx&ﬁ?fa%hﬁcggfag 3%’3:“% &gdal kyl am nosul fonyl) have up to
four carbon atonBylthcllene“lz@thldallympﬁble'mbs’mmn%}lfsﬁn@nmmkoxy gr oups
can bgar on ttﬁéﬂ?tl?&ttﬁé ki five to
5 &t@ﬂﬂ@ﬁﬁlcﬂﬁfﬂﬁc i ;”rl i ﬁ&f n 5 or¥ &f lﬁ‘e’ Ecﬁi&ﬂ)a

seven nenbere eteroc I ni ng romone to et eroat ons

sel ected franseptablesaitn l"if‘k‘? Blysu EF’@@F? Water 3¢jubl Fes%ahlélaélj'eﬁﬁl iomsalty | Br
: Ord! - lThe tﬁhﬁb&t ﬁiﬁlhpcorﬁlﬁfuﬂﬂﬁl)ﬂt?ﬁnﬁﬁ ldaﬁtaﬁﬁxtx anamiﬁxe[ ?lcld&%ﬂﬁstga: Eh![ Sd
radical is | a or e ate a 0 say, substitute
0L et ncpEane Seids PR e PO Ry gt s |
prgf e_rabl y mmwithgrrgmﬁcacwsfbhexanplamm tSuiteble@ﬂtstnl‘xﬁéﬁbRHste@ne gr t wo
subs uent s o and -
Cl(J (0)] ; @1% §‘g‘¥%‘§f§§}é‘m?% x!(l:{%m?r {"l"’@'%m {"ld%sﬁ nlc %%‘%8 one or
more 30 memaommlpsa;ﬁmapbpytawm) mmmmownmﬁeammﬂgympraaﬁm red is a

chlorine atgup SdikthahslaeV rphél gﬂgm a hal ogen atom hal oal kyl ,
hal oal koxy,_((f ex% erlrih; especioaﬁﬁ/ prggerred are CF3-, CF30 and - SF[err]

Rlerr] is preferably nmethyl, ethyl or propyl. 35 A particularly
preferred gDBYAIOEDPRSCRIPIION OBIME INVENTIONa (1) because of their

system ¢ aphi ci roperties are,tho rern WD_.98/ 28277
PCTI £P97/ 07115 - é‘-ﬂcg&"‘g WFEoRECT ﬁﬁ%qké’ QQ% groups have from one to four

carbon atoms. The haloalkyl and haloalkoxy groups likewise preferably have one

to four carbon atoms. The various individual aliphatic hydrocarbon moieties, that
. ié, radicals and portions thereof (for example the alkyl moiefy of
_ - alkylaminocarbonyl and alkylaminosulfonyl) have up to four carbon atoms in the
20 chain. o | | |
The haloalkyl and haloalkoxy gfo_ups can bear one or more halogen atoms.
The term heteroaryl refers to a five to seven membered heterocyclic ring
. containing from one to four heteroatoms selected from nitrogen, oxygen and sulfur.
- The term halogen means F, CL, Br or L. The term “halo” before the name of
25 a radical means that this radical is partially or completely halogenated, thatisto -
' say, substituted by F, Cl, Bror L, in any combination; preferably by F or Cl.
R2 is preferably an amino group, which is unsubstituted or which bears one
or two substituents selected from the group consisting of alkyl, -C(O) R8 and -
- C(O)ORS; the alkyl portions of which are optlonally substituted by one or more
30 RI2,
R3 is preferably a halogen atom; especi_ally preferred is a chlorine atom;
R4 is preferably selected from a halogen atom, haloalkyl, haloalkoxy, or -SFs;
especially preferred are CF3-, CF30- and -SFs. -
: _ R5 is preferably methyl, ethyl or propyl. :
35 A pamcularly preferred group of compounds of gcneral foxmula (I) because
| .of their systemic aphicidal properties are thosc wherein:



R4 is CF3-, CF30- or -SF[err}; R5 is alkyl; 5 Xis CRerr]; Rerr] is
hal ogen; O or 1. Afurther particularly preferred ' _
conpounds‘e gs’g%thral formula (1) because of their system CPQJB%?%’/@E}S
properties are those wherein: 10 . R2 is NR6R7; R3 is chlorine; R4 is
CF3-,- CF3O- or -SF[err]; Rerr] is alkyl; R6 is hydrogen; 15 R7 is
hydr ogen, -S(O) gCF3, or alkyl optlonally-substltut ed by -S(O[err]Rerr] or
ami nocarbonyl; X is CRlerr]; Rerr] is chlorine or bronmine; and'mis 0 or -
. 20 oy f7urther partlcul arly preferred class of conmpounds of
gener al f or RiiAsN because of their systemni ¢ aphi ci dal properties are

t hose mhereRﬁlsmo@ NR6R7; R3 is chlorine; Rlerr] is CF3- or -SF[err]; 25
RS is methyl, hydrogen; R7 is hydrogen met hyl or et hyl

optional ly FF@uﬁgéOﬁf?r )[err]R{err] or aninocarbonyl; Rerr] is
met hyl or eRﬁydalkylf) RO is methyl or ethyl; Xis CRlerr]; Rerr] is
chl orgne Of 5 lge and mis O.or 1. Particularly preferred pyrazole
derivatives d% e’in the nethod for control 35 of insects within the
scope of t HRIPisdwbogenj andenti on i nclude the fol l owing. The nunbers 1-12 are
assi gned t o t:hgge jcompounds for reference and identification.
A further particularly preferred class of compounds of general formula (I)
because of their systemic aphicidal properties are those wherein:
10 R2 is NROR7;
~ 'R3 s chlorine;
R4 is CF3-, CF30- or -SF5,
R is alkyl;
R6 is hydrogen;
15 R7 is hydrogen, -8(0)¢CF3, or alkyl optionally substituted by -S(O)sR8 or
aminocarbonyl; : : :
X is CR13;
' R13 is chlorine or bromine; and
misQorl.. _
20 A further particularly preferred class of compounds of general formula (T)
because of their systemic aphicidal properties are those wherein:
R2 is NR6R; | - -
R3 is chlorine;
R4 is CF3- or -SFj5;
25 RS is methyl or ethyl;
' " RS is hydrogen;
R7 is hydrogen, mcthyl or ethyl optionally substituted by -S(0) SR8 or
~ aminocarbonyl;
R8 is methyl or ethyl;
30 R? is methyl or ethyl;
X is CRI3;
R13 is chlorine or bromine; and
misOor L. S _
Particularly preferred pyrazole derivatives usable in the method for control
35  of insects within the scope of the prcsént invention include the following. The
numbers 1-12 are assigned to these compounds for reference and identification.
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-6 - 1. 3-acetyl-5-amno- 1- (2 6- di chl or o- 4- trrfluoromethyl phenyl g .
net hyl sutwiopglzpzmazol e 2. : PCT/EPST/0T11S
3-acetyl - 5-am no-1- (2, 6-di chl oro-4- trrfluororrethyl phenyl) - 4-

met hyl t hi opyrazol e 5 3.

3-acetyl -5-am no-1-(2,6-dichloro-4-trifl ucﬁr-omethyl phenyl) - 4-

et hyl sul fi nyl pyrazol e 4. '

- 3-acetyl-1-(2,6 drc oro4 th Iamno 4-

3- acetyl - 1- (rﬁetﬁ ldulﬁi\ tpymzéletrr f | uor onet hyI phenyl ) - 5- met hyl ami no-4- 10

t hyl sul fi
geacgt 3S/Iu | E}\C/af Y, 'ﬂ‘@ﬂ‘i’y &2 6-d1c)h1%o-4§tné1u8r ?%lgh%yprr fl uor onet hyI phenyl ) -
4- et hyl sul fmet;zym;aopryraide7 3- acet yI 1

-e'g ﬁyltssu: ?gln;.i{ 0‘? %cﬁkg ‘h%\ﬁ _F%t hy sul fi n@ﬁ%’é@%ﬁ'lghmgn#

3-acetyl -1- (Qh}&stdﬁnﬂpmaeolﬁ trifluoronethyl phenyl)-5-(2-car barmyl et hyI am no)

- 4-met hyl sy f4_pyd Yf-@G’Jdﬁ:hﬁ)ro-#tnﬂuoromethyI henyl)-5-ethylamino-4-
3-acetyl -5-anino-1-(2-b -6-chloro-4-tritluoronethyl phenyl)-4-

met hyl sul f i rrprtbylrs'alfwlwwe .
3-acetyl -1- (? Hach hi-m,edwdmmtuﬂmmampm@ws}mmymywu| fi nyI 5- 20

trifl oronet sulfen opyrazole 11.
3-ace )Sls'ilf 2 @hl or o- 4- pent af | uor ot hi ophenyl ) - 4-
met hyl suI f | reyl 3}g¢eagles-€caitﬁhmoylmeﬂlylarmno) 1-(2,6-dichloro-4-trifluoromethylphenyl)-
3-acetyl - @91},}5 %n or o- 4- pent af | uor ot hi ophenyl) - 4- _
et hyl t hi opyraz mpounds 1 and 2 are preferred Anong t he corrpounds
- whi ch can bél. u%-e@thhl{%é-dIMQﬂr@rﬂug‘iﬂ%e@ eWrafd are a further feature

of the i nst qiulyihfiiagiciflamihbR4irthdiffy] glsent ative corrpounds of formula
(1) also form’part g t'he, | f*‘ﬁ% 5 Iﬁy;}ﬁ{"@é@&e beI tlgol .
reprekents & h's}ﬁcetlﬂrl'ﬁ?eéﬂéc o‘b’%‘}m 1 By lagingn, t hey
are i ntendecu_n{emylgamm)&aﬁ]?CI [err] neans SCFC [err]

-9, 3-acetyl-5-amino- -(2—bromo—6-chloro-4-tnfluoromethylphenyl)-4—

- methylsulfinylpyrazole '

_ 10. 3-acetyl-1-(2, 6—d1chloro-4—trlﬂuoromethylphcnyl)-4-methylsulfmyl-5—
20 tnﬂuoromethylsulfenylarmnopyrazolc :

| 11. 3-acetyl-5-amino-1-(2, 6—d1chloro-4-pentaﬂuoroth10phenyl)—4-
methylsulfinylpyrazole
-12. 3-acetyl-5-amino-1-(2, 6-d1chloro-4-pentaﬂuoroth10phenyl)—4—
methylthlopyrazole

Compounds 1 and 2 are preferred ,

Among the compounds wmch can be used in the invention some are new
and are a further feature of the instant invention. The following representative
compounds of formula (I) aiso form part of the invention. In the Table below Et
- 30 represents ethyl, Pr means n-propyl. Where subscripts-are not shown they are
intended, for example SCFCI2 means SCFCl5.
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Cpd- R2 | R3 X
m p. C aba’&‘t)fs’i@” SCFC [err] NH err]- o PB%’EP”KEIHS
CFlerr] cd 136 14 : Sqerr]CFlerr] NH[err]
d CF[err] cCd 164 15 SCFerr] -
a CF[err] C-d 16 . SCFlerr] ~-7- N:CH(OEt) . - a
CF[err] ca 17 SOCF[err] H _ - d
CFlerr] | & 9 2  SOerr]CFlgrg3 Hp4 .
a _ggleqlt“}’&oc |C# 119 & SOCH[erlg] RY NH[Xerr] m.p. °C
a [err] C[C 147 20 SCEt N[ err] | (about)
d CF[EL:{] N §CEG1269 2]NH.2_ SOCH[err(]:L 'rCFj\IH( (ajbfrr] ,l;’{ﬁ.”] qN
d CF[ uwl[éi’i‘} _ |Hw[cll]él;|r]wlcrr] d
CFlerr] | 14c- O 29 SO2CF3 SQQ¥HRr r] NH[|e€lr | | CF3 164
CF[err] . 4 SCIerr]CH[err’ NH[a54 ] g d
OCF[ err] 15 a B os 1H  cen rrerd & b (ﬁfg. ccl
a = of em] Clscrs 124 |ae=cHOBY Sci errql | CF3 NGl
o ol G[Soces 2 dm  SZLld eldrNliR G | 140
) OO U OO T J 1 |_ Lo | J
Br  CF[fers ] C—BOZQF3 H socH err] CINH|&GF3 [ Cc-Cl- | 119 H
Crlerr] C- Br 230 SCCH err ] \ I e
o orr] e aaq S0G AR ey foelca w7
ocrferr]]2oc- 0 |S@B 32 |NH2 socHerr] | Ol (iR ]| N 69
o Sl ml,l ClQocp3l3s §§H(CH2)2CN§OCH[ 9¢l | cm NH%-Cl
1 J < TZ5 1L cll
o Gl CSOCH31 77 NH(CH2)2c008 | &1 | cF3 1y G
a. CF[ 9}3’] ocH3152 [3¢m2 SACH err)|l@r rl|feps Nfﬂ[l@rr] 92
d CF[ —3+40137 —SCrer e AU BT T r]
a CF[le'M] C—l@OZCHng ITH2 SOCH[ dréh OCFN}@#C&H 211
Br  CHllejd]  ClGcemd8 P SCEt {a |cm |ca |14
NH( CH[ er?zé{m - Sgc. 1.I:?Et EFferT—a- < 106 40— SOCHIF[ err]
NH err] SCH3 PNE2 Crlerr] Ry [CHYolLCl 199 sopy
NH err] | sopcus. |G CFlerr] — ¢@ |c@7|4@ 165
Sqerr] iCIIJ NR(CCH e feT T 1 oCH e T T~ G qQF[ErT] U 547143
SOCH er rj|28 _ N_(S{DéHﬁ]C( NHRr 1) [err]oH quBr RS ) C-Be g 50
129 SOCH3 NH2 H. |CF3 |CBr |162
30 SOCH3 . |NH2 : H |CF3 |cCl |
31 SCH3 NH2 _lca _jocr |cca 151
32 SocH3 |cH3 - |CL |CF3 |CCl |138
33 SOCH3 NHEt  |{Br |cm |ca |14
34 SOCF3 NH2 - Ja |cr |ca 177
35 SOEt H - - Ja |cr jca (152
136 SO(CH2)2F | NH2 Cl {CF3 |ca 140
37 SO2Et NHCH2CONH2 c |cr3 jca 212
138 SOCH3 NHCH3 . Br {CF3 |cCl |58
39 SOEt NH(CH2)2SO2Et |Cal |CcF |ca 106
40 SOCHF2 | NH2 H |[CF jcC  |140
41 SOPr -~ |NH2, '- Cl {CR3 |ca 147
42 SO2CH3 | NH(CH2)20CH3 Ccl |CR3 |ccl |54
43 SOCH3 | NHCH2C(CH3)20H |Cl |CF3 |CCl |50
44 SOCH2F | NH2 _|a |cr |ca
145 SOEt NHCH3 . Cl |[OCF3 |CCl ]138



44

SOCH err]F NH er r.] . d CFlerr] C-d 45
SOEt . NHCH[-er r ] d OCF[err] Cd 138 . WO
- 98/ 28277 -wo 9828277 - PEIAPERIYISO7115 -
-8- 46 SOCH[ err] - H o - d CFlerr]
Cd 174 47 Sqerr]CH[err] NH err] - Br
- CF[err] cCd - 199 48 SOEt -8- NH[ err]
Br CFlerr] C Br 176 49 - SCEt . NH err]
d err1—C —SEt WCCH er I LET
a  opse1clsocusrs B S la o e |1
d - Crlesf] ©C o§éH3 NHZSOEt Br \H@#d enrd-c1 | 199....
d CF[ 1 € SCHgrT T QET _
d - CF[p48] _ CIBOBY NHZSG err] CH erlBf si§Bd ()| CBr [ 176
q Clpigl  Cfome 122 P2 SCH] ercﬂ ocrs Nid-etr] | 165
d d N HTo—5 ErT] c}g&r T NEenT]
a o |50  N|SEt (CH3E! SLleh | G or 78
a  Crpsf]l  CIge 178 QHCH3 SCH drel | cF3 N*dfcur]
Br e J _C— | 40159  OUCH[ el T - |~||'c|]: err {
a d |52 _ N|SOEt RHCES 1’ [crs [ C-Clyq 48 |
Br -~ OcH &1l CPschl QEt SCEt HeCH|eopd ) o SOferr] CHjerr]
a CF[ er i € 1237162 SPT Nﬂ&l‘j _
d CFl e} ] C|BO2CHEg gFCH3 ooy orh@l CF3 N6 ] ] 122
CB]f | g% i) CPBschs 110 42 - SCH grell I}JHCOCF[ q10]
TT] C T ; S(CH[eLr rr INH| ¢r.r
O Grif%)  Clo2CHAS g2 o o thiy ,J,lc‘fl T g o 200
8 ?;% 18 G §b2E: 250 K2 - socHler r1f crs | aeeH( O@HB[GH})
[ET C TI7 15 SCOCH enr erf] -
& offssy  clsoms 1o N Scoidin] | OCE3 |&Pe: | ier
g g[ esg | C[B0oE8i3 NH2SCF[err] - |cl Hcl  |N 160
8 - 88 987 28277 .
e R NHZ Br | OCF3 [CBr
61 ' SOEt NH(CH2)2SO2CH3 | Cl CE3 C-Cl 123
62 SPr NH2 | Cl CE3 C-Cl 89
63 SCH3 NH2 Br |CEF3 C-Br 110
64 SCH3 NHCOCF3 c |crm |ca  |1s5
65 S(CH2)2Cl | NH2 Cl CEF3 C-Cl 99
66 SO2CH3 NH2 _ Cl_ SF5 C-Cl 250
67 SOCH3 N=CH(OCH3) Cl |CF3 |cCl_ |114
68 SOCH3 N(CH3)2 Cl CEF3 C-Cl 129
69 SOCH3 CH2CH2Br Cl CF3 C-Cl _
70 SCF3 H Cl CE3 C-Cl 88




-9 IVETHCDS AND PROCESSES OF SYNTHESI S The. conpounds of fornmula (1) can be
prepared according to the manufacturing processes described in

| nt er nat i@B28297ent Publ i cations Nos. 5 - WO 94/ 21606 BEEEREYATILDE089
or International Patent Publication No. WO 87/03781 as well as in European
Patent Publication No. 0295117 and Hatton et al U'S. Patent No. 5, 232,940.
Those skilled in the art wll choose the-proper initial reactant in these
known nethods and adapt these known methods to the said reactant so as to
obtain the correspondi ng desired products. It is understood that in 10

t he description of the foll ow ng processes the sequences for the

i ntroducti omrHomstpn@M@sopsmzol e ring may be perfor rred in
a, di fferent order,and that I.t abl.e rot ctln rou be required as
will be apparent trthS WWBQ%“‘@I&*I@@H’]?QR g‘F&aﬁ‘?gdqif’gﬁ/ ®% ng descri ption
of pr ocessemanhfactusingippdcesses desuribad in hltérﬁanonal Patemuﬂxmhcaroasmws specifically

accor fance WORPHESs AL TQ S3RRoby Bl iR RofB ABIRRRMIELCC ¢ Cati on

Accordi ng t W@ 87{137Rtas el tas neEmbpcmqutcmsmbhcatme 0895 HiGreuel Hiatonof
general - Tor gy 6 Buhiaie soBloacklmoBBunqiis et 3 oy iﬁ& 4 pggatove my

be 20 repare reaCiing co oun wherei n

Rl érr], lrm[rérrﬂctamm these W%W@Oéémmph@sm“tm odgpiortbpsaidt e
reagent CH3Ma¥5ﬁﬁf § & thlobkiftheolidépon es1 oé&cd I 19 uH B8rs@bd &ht & kal i ne -

t tal ,salt 25 : h CH3IM'
2 iGnar d HEdssrPton s BElowig PHEG RGOS G iR g um
|od| de and naidlut;lgrm;gmshupymhblermgenay m&dmmﬂﬁr@%mﬂd&w&ﬁd in a
variety of §‘9a\éf:nts ﬁr exang gl chl o et halggé di chI qﬂ-ﬁ toI uene,
tetrahydrofu RGeS B OB RN DAY, e\ﬁﬂ“& ﬁ?%aﬁprﬁ . ?& at a
t enper at ur etheamtyi ng from -70[err]C to 120[err]C WO 98/ 28277 . ' :
PCT/ EP97/ 07115 4y be
cat al gzed b aC| %g | nc@‘%ﬁ%%{crgﬂhgmé)ﬁ%geggg%ﬁﬂ %lf‘ol%@:%%ﬁ% {ed to ALd 3,
BBr315Ti 0 4 lpe agp wpisp ‘91)’ defimed, 1%@9?’6%@“@‘9%1@&%}1@?0 fasature of the
I nvention Cﬁéﬁ&d%ﬁv@*m&@é&ﬂﬂ{ce with the first definition of each symbol in the '

specification.

Accordingto a further feature of the present invention eompounds of
general formula (I) wherein R1,R2, R3, R4 and X are as defined above may be
20 prepared by reacting compounds of formula (ID):

wherein R1, R2, R3, R4 and X are as defined above with an approbriate reagent
CH3M wherein M is an alkali metal such as lithinm; or an alkaline earth metal salt
25 such as MgBr, Mgél, Mgl in which case the CH3M is a Grignard reagent such as
methyl magnesium brdmide, methyl magnesium iodide and methyl magnesium
chloride. The reaction can be conducted in a variety of solvents for example
dichloroethane, dichloromethane, toluene, tetrahydrofuran and chlorobenzene
which may be present as a mixiure, at a temperature ranging from -70°C to 120°C,



formula (1) wherein Rerr], R2, R3, Rerr] and X are as defined above and m
represents 0 5 . or 1 may be prepared directly by reacting the
correspo%@m&qﬁpounds of fornmula (111): [err] wth an appCIRPI7TATELS eagent
R5S(O) my wherein mrepresents O or 1 and Y is 10 hal ogen (preferably -
chlorine). The transformation of the conpounds of formula (IIl) into
conmpounds of formula(l) can be achieved byyihe direct sulfenylation or

sul finylation using the approprlate al kyl sul fenyl halides or alkylsulfinyl
hal i des, such as nethyl suffe hal i de or nethylsulflnyl hal i de. The

al kyl sul fenprefaablycfmazmcab&redrhq negationanayesscatalyzed by geids dndluding o

separate pof .ok ?&fbﬂ Bt nBti?x'In éﬁwAﬂé—lm BBr3 'ﬁ@:LFBbe \$iCHSBE, enBE.eact i on
wi th the coipounds : 1 vents ar%mgenerall used for

exanpl e nethyl t- bmwor@namaﬁm Q?F%Pﬁﬁﬁé“"qf%%ﬁ?{ép s ghgenetlenzene. -
The reaction, ﬁﬂlﬂf\gﬁ WiRRGH RIEA2] R3 tRread X%%‘fseddﬁhe@%&)eléﬁa m\fepEdientap be

basi.c, for exanp a netal .carbqnate, t al | de such.as sodi um
hydri de, or & lfaambe prpared fdier g’é’rfe%‘?“&tge %%‘%%’““%gég&gﬁi on can
be 20 - ried out at a tenperature from about -20[err]C to about

120[err] C, preferably at a tenperature of
further. feature of the invention conpound
Rl, R3, R4 and X are as defined above and
prepared by the reaction of a conpou
08/ 28277

- with a conpound of formula (V)R2
presence  of a base for exanple a netal
ethoxide in an inert solvent forRexar
Oferr]Cto the reflux tenperature.
I nventi on conpounds .of general for
as defined above and wherein mrepre
oxi dation of the corresponding 10 pnpounds of formula (1) in which m
represents 0 or 1. The reaction is preferably performnmed with a peraC|d such
as 3-chl oroperbenzoic acid in an inert solvent for

{romOC to 100C. According to a
of general fornmula (I) wherein
represent's anmi no may be
fo€Hyla (1V): [err] WO

- PCT/ EP97/ 07115 - 11
IJI’ he reaction is perforned in the

al koxi de 5 preferably sodi um
e ethanol at a tenperature from
cor i ng to a further feature of the
a (l]) wherein R, R2, R3, R4 and X are
S 1 or 2 may be prepared by the

. with an appropriate reagent RSS(Q)mY_ wherein m represents O or 1 and Y is

10 B halogen (preferably chlorine). The transformation of the compounds of formula

| (#11)) .into compounds of formula(I) can be achieved by the direct sulfenylation or
sulfinylation using the appropriafe alkylsulfenyl halides or alkylsulfinyl halides,
such as methylsulfenyl halide or methylsulfinyl halide. The alkylsulfeny] halides
and alkylsulfinyl halides can be prepared in a separate pot or optionally in situ in

15 the médium used for reaction with the c'ompounds of formula (TIT). Inert solvents

| are generally used for cxarnplc methyl t-butyl ether, dichloroethane; toluene and

chlorobenzene. The reaction can be conducted in the presence of catalyst which
may be basic , for example a metal carbonate, a metal hydride such as a sodium
hydridé or a metal hydroxide such as a sodium hydroxide. The reaction can be

20 carried out at a temperature from about -20°C to about 120°C, preferably ata

temperature of from 0°C to 100°C.

According to a further feature of the invention compounds of general
formula (I) wherein R, R3, R4 and X are as defined above and R2 represents
amino may be prepared by the reaction of a compound of formula (IV):

_ : RI _ _
J
aw

25



exanpl e met hyl ene chloride at a tenperature fromO[err]C to the refl ux
tenperature of the solvent. According to a further feature of the present

i nvent i onwooeseseTIds of 15 general formula (1) wherei nREERAIOEEt 5
NR[err]Rerr], -S(OnR8, C(OOH alkyl, haloalkyl, or -N=C(Rerr])(Rerr}])
wherein R6 and/or R7 represent alkyl, haloalkyl, -C(O R8, C(O CRS8,

and- S(O) qCF3; the al kyl portions of whichlhre optionally substituted by one
or nore Rlerr]; or R6 and R7 are joined so as together forma dival ent

radi cal 20 ., having 4 6 at i the chain, may be prepared fromthe
cor r espondi n&"@&?ﬁmggdf’%ﬁ\m“@n i s amino by methods described in one or
nore of International Publications. No. WOD©4/21606, WO 93/06089 and WO

87/ 03781, European Patent Publication No.. 295117 and EP 511845, Hatton et
al US. Patent No. 5,232,940, German A&at ent lication No. DE 19511269,
and EP 780378:. 25 Accor di ggt a further feature of the '
i nvention conpounds of general fornmula (I[N wherein Rl, R3, R4 and X are as
defined above and R2 represents NR6R7HMWferein R6 represents hydrogen and R7
represents ethyl substituted at e 2-position by R12 wherein R12
represents cyano, nitro, - S(O/[err )1.-, C(O RS, WO 98/ 28277

PCT/ EP97/ 07115 -12 - C(O) ORI, am nochrbonyl, al kyl am nocarbonyl,

di al kyl'am nocar bonyl, am nosul fonyl , Kal k¥ am nosul f onyl or

di al kyl am nosul fonyl, may be prepared Wy the reaction of the corresponding
conpound of formula (1) wherein R2 is gaino with a conpound of fornula
(VI): 5 ' _ ' Rl err]-CH=CH err] _ (V1)
wherein R err] is defined above. The r tion may be perfornmed optionally
in the presence of a base such as sodium'hydride, an alkali ta]. hydroxi de
for exanpl e Testrsactionis nwmxqudeﬂl@m%?nsép%hwwramm%m%g&?% f or
exanple N- b%-@fe\‘zlbtli SeMR e HAIIY Th Wit EléNent forieRampR@thH@b] atehpesnirel uene,
ethanol or 1 o ter, and at a tenperature from-20[err]C to the reflux
t enper at ur e. fFOBOSEAP fhy TeHuX tmRErIfE- £ eat ure of the i nvention conpounds of
general formula (Agconiap @ o fidther RAmrB4f trednventive campoaidsof gemiyalve and R2

opt | onal |y SneviuFegy R, R2RO R end i pr iy B tovind B, |
reacti on of repeesents i s arayibegprepared by the oxidation of the corresponding _
10 compounds of formula (I) in which m represents O or 1. The reaction is preferably
performed with a peracid such as 3-chloroperbenzoic acid in an inert solvent for
example methylene chloride at a temperature from 0°C to the reflux temperature of

the solvent. _
_ According to a further feature of the present invention compounds of
15 general formula (I) wherein R represents NR6R7, -S(0),R8, C(O)OH, alkyl,
haloalkyl, or - | ' |
N=C(R10)R11) wherein R6 and/or R7 represent alkyl, haloalkyl, -C(O) R8, |
C(O)OR8, and-S(O)qCF 3; the aikyl portion_s of which are optibnally substituted by
one or more R12; or R6 and R7 are joined so as together form a divalent radical
20  having 4 to 6 atoms in the chain, may be prepared from the corresponding
 compounds in which R2 is amino by methods described in one or more of
International Publications No. WO 94/21606, WO 93/06089 and WO 87/03781,
European Patent Publication No. 0295117 and EP 511845, Hatton et al U.S. Patent
- No. 5,232,940, German Patent Publication No. DE 19511269, and EP 780378.
25 _ " According to a further feature of the invention compounds of general
' formula (I) wherein R1, R3, R4 and X are as defined above and R2 represents '
NRSR7 wherein RS represents; hYdrogen and R7 represents ethyl substituted at the
2-position by R12 wherein R12 represents cyano, nitro, - S(O)sR8, C(O)RS,



15 compound of formula (I) \/\herel nR2.is amno with a conpound of
formula (VI1): Rerr]-Y (VI1) wherein Rlerr]4 is alkyl .
or hal oalvggleg@gizizonal | y substituted by one or nore Rlerr] poOEWOweRISESENt S
a leaving group preferably hal ogen for exanple chlorine. The reaction is
perfornmed in the presence of a base such as potassi um hydroxi de, potassium
20 met hoxi de, sodi um hydride or tri-d2hylam ne in an inert solvent such
as nethyl t- butyl ether or toluene, and at a tenperature from-20C to the

reflux tenp Accor d| n ur ther , f [e. of he present invention
conpounds o&% p@fkylaﬁﬂ?c@ir%’%deag%ﬂ CR8 may be
pr epar ed byamhmmlﬁmyﬂ |adkylmmnbhﬂfony} m:e:kﬂkyﬁarrmg)sulfup{b,umy bﬁprbparadlb;x (1) in

(V1) e SE3RPH of e someabthlibe MnBoRRTOh cHug R0 Pl Kt daneld 1120

cat al yst suwithas:omnopmloffvnauladvgbneral ly in the presence of excess of the

D}

al cohgl or optionally in nt “at aterrperagwjefromOCtothe
refl uXx tenperature,,Alter nat i veI he 30 react1 on may_b erforned
usi ng a couphemip RLAisalefined ahe regetionrmasy beparinsaed aptipa a{D&Eﬁ"ei n an inert

5]9' vent. | Gglegéiic?afwa& st hd"ﬁfdufrﬁﬁ dride, ah ?ﬂchﬁnwwfh?ﬂtbxid&\fﬁf%xaﬁ(pl&ogpgun?ﬁ
of genera rmul a erein represen prepared by the
oxi dati on OPOtP%?@%BY$I)8§%ﬂQ}.I “%ﬁﬂ%‘g‘mnw ﬁ)ﬁ‘ffﬁﬁ@a}f&{ |°3<a‘¥'ﬂpe§h ch R is

repl aced bybéiﬁyltnmethfymmmbmuﬁhqdrm inansolvengsauch astdlyene pethamdlioput  usi ng

pota I um per hrqm ¢ | ch as water at 0C to
Phe 101 | ux VRRDAPAeL? riberdiip el B0 ol AR tofiliacit:
PCT/ EP97/ 07115 - Ag6ordingde arf@lntlwg featurs of thetineontion sompeunds of genepalesent

i nvention r 2z
Rlerr] CH(C H %A,ﬁﬂqﬂe ge %-gﬁag?g%aglb{?eﬁﬁlﬁ R gir?%par ed by t he
di azoti sati Wh?éele her kaloaligrl I?HF%P"XIIY)S“PWWCh R2

Egg:gsegts mﬁwoﬁﬂdrerle@chia%ew ts;qnaeéaadoxpaftﬁe corres &miﬁyl a (1X):

TSI s D Yob R b St SR A A b,
copper salt such as copper RIMYchlori de in a sgVIlpnt such as acetonitrile
at a tenper @Bglre% lU‘p i a.l.lgy(i’ BF ﬁ&ll)gkﬁoop?igixﬁw JuGstltuted by one or more R12and Y
represents a leaving group preferably halogen for example chlorine. The reaction is
performed in the presence of a base such as potaséium hydroxide, potassium
20 - methoxide, sodium hydride or tricthylamine in an inert solvent such as methyl t-
butyl ether or toluene, and at a temperature from -20°C to the reflux temperature.
According to a further feature of the present invention compounds of
general formula (I) wherein R2 represents C(O)OR8 may be prepared by the
reaction of the corresponding compound of formula (I) in which R2 is carboxy
25 ' w1th an alcohol of formula (VIII): .
| RSOH_"'~'(VIII)_
The above reaction is generally performed in the presence of an acid catalyst such
as sulphuric acid generally in the presence of excess of the alcohol or optionally in
a co-solvent at a temperature from 0°C to the reflux temperature. Alternatively the
30 - reaction may be performed using a coupling reagent such as
dicyclohexylcarbodiimide (DCC) in an inert solvent.
According to a further feature of the present invention compounds of
general formula (I) wherein R2 represents carboxy may be prepared by the
~ oxidation of the corresponding compound of formula (I) in which R2 is replaced by
35 formyl. The reaction is generally carried out using potassium pemi_anganate or -
- chromic acid in a solvent such as water at 0°C to the reflux temperature.



10 According to a further feature.of the present invention
- compounds of general formula (1) wherein R2 represents C(O R8 may be
pr epar ed - Wwp ogaga79xi dat i on of the correspondi ng conpound of PCBERRT/VLISX) :
[err] 15 . wherein R1, R3, R4, R8 and X are as defined above. The
reacti on may be perforrred usi ng for exanple a m xture of chromc acid and
sul phuric acid in-a solvent such as water and acetone at a tenperature from
O[err]Cto 60[err]C. According to a furthd-feature of the present
i-ivention conpounds of general fornula (1) wherein R2 represents OR9 nay be

prepared by netho, 7,550 and
4,918, 085. o PaGotdlng to o fiEFTG feh&?%fmev“ihesrggtltﬁ%“dyﬁggﬁ'gé%ﬁsyaO)rrR5 and

wherein m r@ﬂ@@bmub@rwﬂefﬁlﬁ m‘t-)l@P RAGEHGDRe- whsrein BA repressitsonpound
of formula (aii.la;)l ]?‘]ﬁéd?ﬁﬁ é di tlsatlon of thc corresponding compound of

PCT/ EP97/ 0711 1X \\%Pe egl erlﬁzoof 1]?% Ir)r (% %,\'gh reiny
represents HameyafD Mé‘ﬂ‘éﬁha% EPPqufF'HFPWé“ Qa‘i o °§ed met hod f or
t he prepar atfpgpuie{Doenpounds of 5 - formula (1) from conpounds .of
formula (111).. Intermedi atlg%:l_gf%%orrrul a (1) vvhere@PRZ I s am no can be

prepared by di azotlsatlon Apound of formula [): [err] 10 and
reaction of THeaeactionlis gerierailyazmediont gsing an alkiybnitwtesueh aster-busd gétrite of

f | Xl . Xl

e per or medb e HEfdbe 87 £choRE 84 85 a0 Borler ANTARINS ) AsolvBhRiL Al 1T 1) TRV
di azoni um sacotsnmllewtetmppﬁmm@f§¢mf-b9°rﬁ1l0a5q’gl 1) to give conmpounds of
formyg (111) whe, ﬁ&&:'om}ﬁ%tdéﬁﬁfﬁbf‘féaﬁﬁ@opﬁe bﬁt"iﬁdeﬁﬂoﬂc@mb&ﬁh@tcﬁ’p process

i nvol vi ng coupl i ubseque ring- cl o BW erformed in
the sane vedisagral “@M@@'ﬁ‘!‘l% %efﬁécgéﬁ#g%ﬁhf‘ﬁ“’tpﬁé éﬁ%nce of
appropri at e gxidation o8 tHe cdsresRiding cvaipduid ohfodmat@ric acid or in the -

15 ~ wherein R, R3, R4, R8 and X are as defined above. The reaction may be
performed using for example a mixture of chromic acid and sulphuric acid in a
solvent such as water and acetone at a témperature from 0°C to 60°C.

" According to a further feature of the present invention compounds of
general formula (I) wherein R2 represents OR? may be prepared by methods
20 described in US Patent Numbers 5,047,550 and 4,918,085.
" Intermediates of formula {m wherein R1 represents S(O)mR5 and wherein
m represents 1 or 2 may be prepared by the reaction of a compound of formula

(XID:



WD 98/ 28277 : PCT/ EP97/ 07115
-15- presence of a basic catal yst such as sodium acetate. The reaction can,
- be carri.aglioogsdih a variety of solvents including al.cohol spcsrepe7a5118t hanol -
or ethers such as nmethyl t-butyl ether, optionally in adm xture with water,
generally at a tenperature fromabout -30[err]C to 100[err]C preferably
fromO[err]Cto 50[err]C. The ring cl osurg step is 5 preferably
carried out in the presence of base catalyst in appropriate solvents
including but not limted to those enployed in the first (coupling) stage

- of the reaction. The base catal yst used c&h be an organi c base for exanple
triethylamne or pyridine; amdines such §s '

1, 8-di azabi cycl o(5. 4. 0) undec- 7- ene ( DBU) (gﬂs'i nor gani ¢ base such as
ammoni a, sodi um bi carbonate or sodiu oxi dev The 10 reaction can be
-conduct ed from about -30[err]C tpl ut 20[err]C, preferably fromO[err]C
to 100[err]C. Internmediates of fornmul N(X) can be prepared by reaction of

t he correspondi ng conpounds of fgynulg (1) in which R2 is replaced by a
fornyl group with an organonet al nt of formula Rlerr]Q wherein Qi's
preferably an-al kali 15 or alkdlinejearth netal for exanple a -
magnesi um hal i de (Gignard) reagent! reaction may be perforned in an
inert solvent such as nethyl t-butyl her at a tenperature from-78[err]C
to the reflux tenperature of the solv . Intermediates of formula (1) in
which R2 is replaced by a fornyl group nmay be prepared by the oxidation of
t he correspondi ng conpound of formul a(ﬁm in 20 whi ch R2 represents

Rlerr] CH=CH- . The reacfjon | eneral ly performed using a reagent such as
ozone or somthmrﬁﬁ&esbeffoaap@%(g&ﬂ ‘H%"r"?ms Fepesisents Balogsoprsfesably - :

di chl or oet helilerifé uging thrdoes duseribadntiethdd Bhrahé prepiratiddo dmigoundd ot er medi at es
of fogrml a ﬁl@ n(&\g\pl ch R2 is rggl aclgd ( Ra CH may be prepared by the
dehydr ochl o _al .rglpﬁor{@ogrbc}sro %%rh f conpound of formula (1) 25 in
whi ch R2 1 epr esehtternRd@isaf f@siua (L) whetein Réacaminn cas bgprepardiby per f or med
‘using a bas : i &infl ﬁghyri ethylamne in an inert solvent
for exanpl emﬁgﬁgﬁgfﬁ%@%ﬁx%?eme? ture from-70[err]C to the reflux

tenperature. Synthesis of internmediate cB¥bounds of general formula (X I)
can be achieved according to variatR%ons ¢f known nethods, for exanple,

those described 30 ©~ in GB 8531485 9201636, as well as in Hatton
et al. U S Patent No. 5,232,940. _Certaln cdnmpounds of fornmula (Il) are
novel and as such forma further featu the present invention.

Intermedi ates of formula (1V) and (V) ar 4kn’ov'vn or may be prepared by

(X

10 and reaction of the resultant dia_zoniurh salt of formula with a réagcnt_ of formula

- oamy:

The diazotisation of compounds of formula (XII) may be performed by well

15 documented procedures. The reaction of the diazonium salts with compounds of
formula (XII) to give compounds of formula (II'I).wh'eréin R2 is amino can be
achieved via a two step process-ihvolviﬁgboupling and subsequent ring closure
which may be performed in the same vessel. The condensation can be achieved in
the presence of appropriate acids such as acetic acid or hyd'rochloric'.acid or in the



35 . known met hods. WO 98/ 28277

PCT/ EP97/ 07115 -16 - The invention is illustrated by the f anpl es
whi ch ar SVO&@B283hsi dered as.liniting the invention but ar eggk&gh%ﬁ%etter

- enabl e use of it. Exanple 1 5 To a suspension of

1- (2, 6-dichloro-4-trifluoromethyl phenyl) -5-am no- 3-

cyano- 4- et hyl sul fi nyl pyrazole (2g) in tollene was added net hyl magnesi um
bromide (7m of a 1.4M solution in toluene/ THF). The mixture was stirred at

20[err] C (1 Rdsedcedtd H%%étcﬁﬁi ysB b\t (sBdifiAf dte@ies Tha eERAbHEAnTY @RidExdto! ut i on.

The organic layer was I ed odi u%r ulfats (ﬁora ed and the residue

purified bylflﬁvmeWGﬁFQiﬁﬁt‘%ﬁ’Fgﬁl‘ﬂg E‘;}W& oaéf’%ﬂ ssuchasmetiyl o give

?zag eé)" » eﬂaer, op tlonall m admixture with water, gclncra}l¥ at atemperaturle fro(rnOO |
ic oro in razol.e npoun

1,- 0.68g), é@%{: eﬁ%‘ﬁg‘éﬂ%%éﬁ 5 ﬁ‘??ﬁg&ﬂ“ﬁ ét‘%e ‘conmpounds

of fosmia @féfer&h \garried ddm ﬂﬁlﬂrmmtgoﬂﬂbé eataigstdn appropiidse solwents | n the

'rl;]agl[ gr Fi[ CneNg(P ?%ﬁ tlgﬁ%ut noé?ﬂ%ﬁ ?? thosé RHPlolijl in {Re first (coupling) stzge of t@ orr ] X

C-d . 113 geaction. TH®ase catalyst used-[:m b an organic base for examgle tne@s{lgmn}a C-d

189 4 ¥ 123 5
SOCH err ] ﬁé a}nudm%ch as 1 S-maz%glcycloéi__ 4@I)u1}de erd)Bq)gﬁan .
SocH err] - basp@upﬂ%ammoma sodium blC@bonat@:P{ %gdﬁqm hydeogide. Thess 7
SOCHqgrr] ré!!éﬁ&ﬂ%ﬁf bd ¢drbétSGein abou@lso"c% Bsédt]120°@]ﬁferablkff¥oxﬁ 0°C
SOCH err ] N CIE{‘err])[err]CO\lH[err CF[err] 132 9
SCCH err] '—é% Br CFlerr] C—CI 1153 11

SOCH err]  NH elﬂitbnnedlates of formula (X) c£d be pispired by reactioCbf thel66 12
To 5 sol uti SFEEPoRaE Epppownds of formuls 0 in WhIERRCY i FeplaceibY'a fornyl Brbulf ™! © 2
t ri f1 uor onewithl anivrgaiometaliie reagent df formulp RO whereind) ip)preferailycan dkairet hane 20
tC (r) I”;E lelL 2 Ir cn)?re f h%&?&ﬁﬁ%&ﬂ fi’)%fﬁnﬁlg: a%aéﬁ@mffﬁﬁhﬁg E@ﬁ'gnard) reagent. The
reaction may be performed in an inert solvent such as methyl t-butyl ether at a
_. temperature from -78°C to the reflux temperature of the solvent.
Intermediates of formula (I) in which R2 is replaced by a formyl group may
- be prepared by the oxidation of the con'espondiﬁg compound of formula (I) in
20  whichR2 represcnts'RaCH=CH-. The reaction is generally performed using a
reagent such as ozone or sodium mctaperio,dite in an inert solvent for example
~ dichloroethane at a temperature from -100°C to 100°C.
' Iﬁtermediate’_s of formula (I) in 'whic_h R2is replaced by R&CH=CH- mﬁy be
_ prepared by the dehydrochlorinaﬁon of the corresponding compound of formula (I)
25 in which R2 represents RaCH(Ci)CHz-._ The reaction is generally performed using
' ~ a base such as sodium hydroxide or triethylamine in an inert solvent for example
dichloroethane at a temperature from -70°C to the reflux tempcréturc
Synthesis of intermediate compounds of general formula (XII) can be
) achieved according to varxatlons of known methods, for example, those described
30 in GB 8531485 and GB 9201636, as well as in Hatton et al U.S. Patent No.
5,232,940.
Certain compounds of formula (II) are novel and as such form a further
feature of the present invention.
Intermediates of formula (IV) and (V) are known or may be prepared by
35 known methods.



-chloride (0.97 nml) at -30[err]C. The mixture was stirred (2 hours) and when
at 20C purged with nitrogen. Water was added and the organi c phase dri ed
(sodi um wo 9828237 and evapor ated. The resi due was purified HQT@WAOMSQeI
chromat ography eluting-with 25% ethyl acetate in hexane to give

3-acetyl -1-(2,6-dichl oro4- WO 98/ 28277

PCT/ EP97/ 07115 -17- '
trifluoronethyl phenyl)-4-net hyI sul finyl ~d46¢ri f1 uor omet hyI sul fenyl am nopyr az
ole (Conmpound 10, 0.5 g), mp.67-102[err]C, nass spectral analysis Merr]/e

- =499. Reference FxafRbich ibillustrated by the followiféxabips wiich are not
5-am no- 3-cyango- dic

trifl uorone W¥%’FFQ@§IW“K“%BWPYW‘8M’FE¥8ﬂéveeé%b??r §Pable uspfitn o | was added

a solution of sulfuric acid (1.5 g) in isopropanol. Hydrogen peroxide (6. 95
g of 30%_a2£eoui aol ution) was added and the tenperature raised to

60[err] C hours, the reaction was filtered and the solid washed
wi t h $ret hanol . TEe afsuépensbmoM G-alichloro-4atxiflvetbrethylphgnylef-amina B

(56”5 oni 0Bt 9@%@?@@%&@?@%@%@“&%@&% iyl magnesiym s o)
mp. 173- 1odidREmosadeANseluppe mztomnefl‘m*‘) he mixpareavas ssiped

1-(2, 6-di ChdIerq aﬁahea&e{med @m%&h}mmnﬁnpmmaésomm The organic
met hyI sul fihy

nmet h oxy e | ene-1m o] razo| e | n nmet hanol was '-
added sodi uhV‘B’d‘l’%ﬂﬂﬂf\d (spdym '?l%%}% “@%?F@P@%\V&‘ edBYnin. at 20[err]C
and s0i [rgdcﬂtﬂﬂﬂtrogthpﬂy hglﬁgao%aemﬁsqs:aaeteen h@xané&: 8 3—&9@1—5‘-2%&1!46& \rA]/as
evapor at e q | m ¢ 0 y on
silica gel @snéjﬂ ]ef?a “‘i’mg\?{h hen ‘ﬁyﬁﬁﬁﬁ ﬁé&m%‘ﬁ?@@ to give
1-(2, 6-di chﬂ)68g) dxp. rlﬁﬁ?(ilororret hyl phenyl ) - 3- : _
cyano- 5- et-hyl am RQ-4- net.
[err] C(decorrpom??g g@%@ﬁ%ﬁ%ﬂé%ﬁﬂ%@%&g@ﬂmﬁgg oﬁopmuﬂx_:@ Shgw:‘,’(il)lllut i on of
5- am no- 1- (the éolipvwing deble-vyasnelse pb@m:imndbﬂhlslﬁﬁt geans ethyl. :
cyanps4 et hyIth| opyrazol e (20ng) I n et hanol was added sul furic
aci d/ i soprppamotTcar aryst FotT om0 Uznliz? wWep by 3p¥etTgdrpgen

ir

per oxi de (joCmed )| Bt 4[e.r*¥ . The mixture Bé fot X2" daymBtCop[err]C. .
Further Hexg] SAlerr] /i sopropanol sol-utiop and{hydrogen pefoxide jpere
added, theg mmxUumne

2 SCH:; |NH, ~ la |cr |ca |us
3 SOEt NH, -~ la |cr |ca |19
4 SOCH3 | NHEt cl |(CFy |ca |123
5 SOCHz | NHCHj ~ja. |cr |c-c | 126
6 |socH; |NHCH,CONH, |a |cry |cc |165
7 SOCH3; |NH(CHy),SO-Et |c1 |cry |ca |102
8 . SOCH; |NH(CH;),CONH, |c1 |cFy |jca |132
9 SOCH3; |NH, = .  |Br |cFs |ca |153
11  |socH; |NH,  |la |ses [ca |166
12 SCH: |NHyp | la |[srs {ca |15
Example 2

. To a solution of 3-acetyl- S-ammo-l (2 6—dlchloro~4-
: triﬂuoromethylphenyl)A—methylsulﬁnylpyrazole G g) in dichloromethane
20 containing diisopropylethylamine (1.44 ml) was added trifluoromethylsulfeny! -
chloride (6.97 ml) at -30°C. The mixture was stirred (2 hours) and when at 20°C
-purged with nitrogen. Water was added and the organic phase dried (sodium
sulfate) and evaporated. The residue was purified by silica gel chromatography
eluting with 25% ethy) acetate in hexane to give 3-acetyl-1-(2,6-dichloro-4-



30 stirred overni ght and partitioned between nethylene chloride and
water. The organic | ayer was washed with sodiumbisulfite sol uti sodi um
bi car bonN@9IILT i on and water. The organic | ayer was dri e‘f)c'(‘@%g&?"ﬂ?ﬁs _
sul-fate), evaporated and the residue purified by preparative TLC using 70%
ethyl acetate in hexane to give the ' '

5-am no- 1- (2, 6-di chl or o- 4- pent af | uor ot hi-dghenyl ) - 3- cyano- 4- 35

met hyl sul fi nyl pyrazole. H1 NVR(CDCt 3): 7.8 ppm (2H, d), 3.0 ppm (3H, s). -
WD 98/ 28277, . - : - . 7/ 07115
Ref er ence. EFLSFemstaylpheny ) methlsyiGl S rifinorometylsulepylamindifiadd 5 7 10,
chl ori de ( 1(@&uopounsdslOa0Feg), mcp.67-402°C, mass splectralamalypisdi sul fi de (3.16g) in
nmet hyl t-but /cgt_iyér. The m xture was stirred at 20[err]C-for 5 hours. A

0.6 ml portion 5 77" . of the resultant 'solution was used in the follow ng
reaction. ‘| ReferenigpiBxampla t enyl at i on: :

5- Am §o-1- (2, 6- d%&&%ﬁﬁoﬁ-&%%ﬁhw%ﬁhmlmt@whmwyanopyrazol e (40ng) was
e

heated to reflux under an inert _atnospherge i th t-butyl efher. - ,
Met hyl sul feﬁgflummﬁhyh’ée@d)r&eﬁhﬂ'gmwﬁze G288 b H&T“g“h‘?’?ﬂ}t"gﬂs aQP‘FFL?) was added
and t het mt X&dlﬁgoﬂtf)\&t:‘sﬂﬂn'c acitd (In.gag)gﬂl is%?;dp@ﬁélpﬂ;(dﬁoéﬁ;ﬁeﬁixi?eﬂﬁ@@ﬁﬂ ﬁ)%rn;[ ?(1 t :JI’ e
was partitioned between saturated, sodi um hicarbo o i on nmet hyl ene
chl ori de. TWCBP@%R%P‘&PQr}MPHG\&i%@ﬁ HRH %_erf)afs"@%}@j&?é%%‘?‘ 3%°§'§ﬁ¥sat e),
evapor at ed thededdtionvessifiltesedoandi the salidnyashed pathanethanoll Theifiltrage wass et hyl

acet ghe in. glve s b-am na: 1. (3 6. ive 5-amino-3- -1-

o ohilr o 4- gﬁ@ﬁ%ﬁ?ﬁ?ﬁ%%@fgﬂ?@@&%ﬁﬂd loghve ﬁi‘:%lg? 33pae-1 H 1
NVR( CDA 3) : (%6-gichiero¢42teifluosomethyphgmyt B ethylsyifinglayeszoledd S gl rndire 183-A

sol ution of j5ge@m no- 1- (2, 6-di chl oro-4-trifluoronethyl phenyl)-3-cyano- 4-

met hyl sul fi nyl pyrazole (10g) in dry DVF was added during 10 m nutes to 20
potassi um hydride (0.7g of a 35% suspension in oil) in dry DVF at 4[err]C

and sti rr-ed%j%erﬁgmﬂ} eV nyl ethyl sulfone (3.13g) in dry DVF was added -
over .Shr at er and the mi Stirredsover nj,ght L ks Lmng to 20
C under a nit rogEE WW&W@P@I%%&H@QWE"%?OWE% héﬂ\é\lym'éfﬁ&ﬁ}rqi@'ﬁh chl ori de
sol uti on addethydsulfinyies-Hrmathory(ethyleneimitodpyrésaie €g) in thethanol(wasdiddad sul f at e)
and evapor age i , . | i:z e at e/ hexane)
to give 1-( %4?@}%%@?%@?@7%% fitee Pomoﬁg gv%% hifi 4 208¢ AN4 sfréd
trif1 uor orethder pimitggen-amosphers- for ¢5 minhFhe mixwreves syppemtednd the.
met. hyl sul 1 p ¥ pRAGES by Hralifcdlimn Bhidmatopraghi2ditiiliddgel using 15% ethyl
20 ‘acetate in methylene chloride to give 1-(2,6-dichloro-4-trifluoromethylphenyl)-3-
cyano-5-ethylamino-4-methylsulfinylpyrazole (1.1 g m.p._130-

131°C(decomposition). _ : o

Reference Example 3 o o .
25 To a solution of 5-amino-1-(2,6-dichloro-4-pentafluorothiopbenyl)-3-
cyano-4-methylthiopyrazole (20mg) in methanol was added sulfuric
acidlisopropémol catalyst solution (0.02ml), followed by 30% hydrogen peroxide
(0.02ml) at 4°C. The mixture stirred for 2 days at 20°C. Further
. HpSOy/isopropanol solution and hydrogen peroxide were added, the mixture
30 stirred overnight and partitioned betWeen methylene chloride and water. The
organic layer was washed with sodium bisulfite solution, sodium bicarbonate
- solution and water.- The organic layer was dried (sodium sulfate), evaporated and
_ the residue purified by preparative TLC using 70% ethyl acetate in hexane to give
.  the 5—amixio-l-(2,6-dichloro-4-pehtaﬂuorothiophenyl)—3-cyano—4— '
' 35 | methylsulfinylpyrazole. H-1 NMR(CDC13): 7.8 ppm (2H, d), 3.0 ppm (3H, s).



Further internedi ate 3-cyanopyrazol e derivatives of general formula (I1)
used in Exanple 1 are known or were prepared by choosing the proper
react ant W0 9sn8277Wi th the proper fornula, for exanple as JREDEPYATUS) EP
- 0295117 and US 5,232,940 and are shown in the Table below, in which Et

represents. et hyl . WO 98/ 28277.
PCT/ EP97/ 07115 -19- R1L R2 ©_18- R3 R4 X m pC
SCOCH err] NHCH err ] d CFlerr] Cd - 147-150°
SOCH] er r ] NHCH err] CONH err ] . ad  CFlerr] Cd 155- 157
SocH err]  RefereppaBxampled; | CONH err] G CF[err]. =~ C—CI

- 159-160 S er r | prepdvhli® 6l meth lsulfcnyl chloride: Br  CF[err]

150- 151 The t L _
toxicity. A PARPNC LAY HBEELf Yty sitide é‘%ﬁfﬁ rat brain
-.IbS repr esentraéthyl&-mftyﬁdther Theé ﬂnhctmex;vaslsupred at 20?§H0| tShoﬁiQBAHméeﬂmowonTest Rat
-~ brai ns_ were eni z sal ine. (sane as in rat
pl asmﬂ 1‘??‘1&er s%!m@ Hg'ﬂéﬁeg @%ﬁﬂwg}gwﬁﬁa rad:ool i gand

[4' -et hynyl_ -B) n-Methyisulfeaydatidnoor t hobenzoate (EBOB)]. Tubes containing this-

R A LA R T s SRR

mn; 20[err ]lteptedmeefhrxnmémammgrtﬂtmmhers inmethyh ebutyliether: Methylsolfeayhi ni ng on

the filter LB/ th'&futioh I8 n@ARHutAletir) Whs 4daed afPiHe thiREhréias
inhibited 50%0 the controolle bi'ndi uE:Jﬂ\r\/as the | G 50. ﬁf the 15

conpolfhd. THeated at milux{hhopsshlhe ¢p ixgucs; was;partitjoned W@%ﬂafeé‘cept or
channel . If soliinEbicarbofate eﬂhtxsmmmemylmbehroﬁde OThgﬁzigdman}&r kiagd; if there

" is atoxic co deff ctive ane t he radi ol i gand
i s reducied b‘@‘gﬁﬁig WRR '(\é?qlﬁlﬁ lft??ffgﬁ?°§%t§gia‘b§/mfﬁ%s@% 'fg ‘333’% | |g_
conpound. 2(preparative TLC using H0%adthylacetmte\in hioxanese give StdminGABR,.¢-ecept or
channel ' hi gh
conceﬁtraf?on%ﬁgﬁg%%rgﬁl %"‘ﬁg%g’ %q{‘%d@ﬂ%vmﬁ lf.iu'r%]heI gorrpounds are
stilll%saf e Rl 13)7&3 mﬁmm}a%mm(@e& s. The following test -

met hods were used appl yi ng representative conpounds of the invention

here| nabove 1grepar ed. The follow ng species were used
, eference Examgle 5

A solution of S-amino-l-(2,6—d1ch1oro-4—tnﬂuoromethylphenyl)—3-cyano—4—
__ methyls_ulﬁnylpyraz’ole (10g) in dry DMF was added during 10 minutes to _
20 potassium hydride (0.7g of a 35% suspension in oil) in dry DMF at 4°C and stirred
for 20 min. Vinyl ethyl sulfone (3.13g) in dry DMF was added over Shr at 4°C and
- the mixture stirred overnight whilst warming to 20°C under a nitrogen étmospherc.
The mixm'i-e was recooled, ammonium chloride solution added.and the organic
layer washed (water), dried (sodium sulfate) and evaporated. The residue was
25 crystallized (ethyl acetate/hexane) to give 1-(2,6-dichloro4-
: _tnﬂuoromethylphenyl)—3—cyano—5~(2-ethylsulfonylethylannno)—4—
methylsulfinylpyrazole (4.08 g), m.p. 131-132°C. :
Further intermediate 3—cyanopyrazole derivatives of general formula (II)
- used in Example 1 are known or Wert: prepared by choosing the proper reactant
30 with the pro_per formula, for example as described in EP 0295117 and US
5,232,940 and are shown in the Table below. in which Bt represents ethyl.

"r_i_



25 ~CGENUS, SPECIES COVMON NAME ABBREVI ATI ON Aphl S

gossypi cotton | eaf aphid : APHI GO %?3[1
gr am nurrwo”’zs@Weenbug "~ TOXOGR Musca dorest | ca
“housefly - I\/USCDO Mel oi dogyne incognita sout hern

root - knot nemat ode MELG N 30 The Soil Drench Method WO 98/-28277

PCT/ EP97/ 07115 -20 - Cotton and sorghumypjents were established in pots.
One day prior to treatnment, each pot was infested with about 25 aphids of a
m xed popul ati on. Cotton pI ants were |nfested with cotton |eaf aphid and
sor ghum pl ww th grppn g Test conpound was applied to
‘the soil SJRﬂaCe a:RaoI utions 5 R3thaR4deI xer ed ,Iﬂe‘pQ(gw vial ent of 20, 5

and 1. 25 ppnrsort—foncentTatTom by Wer gnt.. APNid_COUfT S, Wel' & fobt ai ned .at 5°
DAT (days hBOSHz r PNHEHY) . The nuhbbr pEFaphj EClon Ag-liQaa d plants was

conpar ed t bgh¢rNUREICRICOREBE on| Epe ttepgea egtlco_nltfg.lsaj ants. Conpound
Sé%H@

nunbers 1- ect{ve—comtroj—_of N S~ gosSsSyp! dgse 10 of

5 at
2. 5ppm or ] DEEHE» oD 11 €l an 312 gr-ﬁ‘}e M}ﬁQp}ﬁab,p contr ol of
Schi zaphi s b@ﬁ um a dose of 2} Bppn| ek, ! epe.ciNenpispdpsiSoi|l Drench

Met hod Soi g. S Lzlnc \12%2 wrtir—the—test—To lpUl3JIIu to UU[TEI ma sorl .
concentration of 15 - 10.0 ppm Juveniles collected and separat ed from

i ected Lol o e@ieoycd e ik RN rehfesklitil< SpbEShabhlian Tyiciy.oat o0 and

nemat ode- i nfeste 30| elthe Ete wi t h tomat,o,seedl i ngs or. cotton
seeds (bot hsimilardost F@‘F@c% "68& gadg dnsfead of rat braip és eprseRiveR o i nt erval
for plsant gﬁ%ﬁ,cﬁpqn[,geétsknot formation, the plants are renmoved fromthe
soi | and the roqi SR RIeBES: T&E I 0Ot - knot for mat i on. Unt r eat ed,

uni nocul ated pl TS T1ree of kno& a ants ergée the t est
conpounds el i ci (RahbghnyMers, hemogenized Wit physjo BE"?]/%HH‘F&??F' (asggat 25
four to Slt >r<] plidiha)| dlﬂdtﬂﬂsu&i)b!?ﬁéﬁehﬁﬁnwm&?ﬁsﬁtheitafmﬁig{ﬁmﬂ[@lﬁWI% " in
a cage w a su er bait s ain e test c e
conpound COHC@ﬂPﬁ}E?)g?qu{P B‘F‘fg"ﬁtg?#ﬁbﬁﬂt &‘8 ai'g E}B?rfm’ﬁ?l e%@%%our |

fliedO compound were compared w1th a reference (tubes w1th this rmxture but without

test compound).
All tubes were incubated (90 min; 20°C). The content was filtered and the -
'-radloact1v1ty remammg on the filter - was determined. The concentration of test
compound whlch inhibited 50% of the controlled bmdlng was the IC-50 of the
15 compound -
| | The radioligand binds to a site within the known GABA receptor channel. If
there is no test compound the radioligand does bind; if there is a toxic compound
effective upon the same site, the amount of radlolxgand is reduced because the
radioligand is replaced by the tested toxic compound
20 o In the above in vivo test on the GABA receptor channel, compounds of the
' : mventxon were active at a very high concentration (high IC 50) which is ‘deemed to
'show that the compounds are still safe for mammals even when toxic to insects.
The following test methods were used applying representative compounds of the
invention hereinabove prepared. The following species were used:

25 GENUS, SPECIES COMMON NAME _ABBREVIATION
o Aphis gossypii- cotton leaf aphld ' : - APHIGO -
" Schizaphis gramimim greenbug o TOXOGR -
' Musca domestica housefly =~ . | MUSCDO
" Meloidogyne incognita ‘southern root-knot nematode . MELGIN

30
. " The Soil Drench Method



whi ch showed no novenent on stinulation were considered dead. A 100%
nortality was obtained with representative conpounds of the invention., 30 .
The presawoos/zszent i on provi des a nethod for the systenic RGWERIT/OPILS _
arthropods at a | ocus, especially sone insects or mtes which feed on the
above ground portions of plants. Control of such foliar pests may be

provi ded by direct foliar application or-20~ application by for exanple soil
spray or granule application 35 to the plant roots or .plant seeds with

plants Such ayskeic "SR Al st felelSaRHR 1P pa 0pB%h) biBRe ) o7

PCT/ EP97/ 07 itt5tmedt, eacinpetovas infestetl withsibout 2baphids of aanixes popwlation. of

appl i cati-on . : - ransl ocati on
from one si éiez)ltjtg)”f'I %gm&eg%g?%ﬁf%%*gggbgﬁﬁﬁgﬁ ﬁoergl?gﬁvﬁ ’aggas]tw?r% an untreated
| eaf . . Exanplinfested withgresinhug e Tess rompautisk wscapplicdyta the seibgurfase a5 selatignsal | y -
contralled s H%&ﬁi@@‘éﬂﬁﬁaﬁﬁt SE90, 5K H2sGpnt Sl dhlBerthiBoR by weightonopt er a
order (pierclng-sucking),. Hem ptera '8r€afeyr@§pl er ci ng- syucki ngg, 6’?_nd
Thysanopt er APbidequntsywereohizined;abq DAT (days tﬁﬂ“’y““ﬂﬁ‘&?-o G BAEbTOf  aphi ds and
‘thrips. As iafhigybhl @i trdatedPlitte wao tG8PAred tohs humbeiodf theon thd Gntisatsient -
I nvention prow(ﬂe?adggst icidally active conpounds and net hods of use of said
conpounds f 6PAYHE trol of a number of pest species which includes:
art hropods, espe@onipopnd fumbersilrEXgave effectine emfropdfaiphingossypitiats dase :
‘hel mqat h or. 0 e I _ : ticidally .
accepllta abl e gg?gég@hog?%sgf E{t}ﬁtgglgtfré&rg vgg?gglégj%% gg‘;egr?ﬁfﬁ%élé%"‘?q{?"grsgct I cal
uses, for eSahipaphis gramimpm et desef 26ippvenlessul t ural crops, forestry,
veterinary nedicine or-|ivestock husbandry, or in public health. Fromthis’
poi nt forward, whenever th erm "conpounds of fornula (1)" is used this
term 15 NegatpdeSoil RespehiMethodyt f or nul a (1) and their pesticidally
accept abl e sal t s Sofl ietréftédrwith @Eestudnipouh®tddbidin @lshil condehaswsn 6 conpound of

10 1) LSRR s B S BT

conpri ses t itrddoesd toehé tredted soil. | Theutseates apd, nemataalpsihfiestead soibamsreithér -
drmi ni strati » . | |
pest i dai | Pl iobfhebocRihys' A Hhedk (o SREBANIS o HerlaleBy 2 b are as

attack). After the appropriate interval for plant growth and root-knot formation, th

plants are removed from the soil and the roots examined for root-knot formation.

20 - Untreated, uninoculated plants has roots free of knots as do plants where the test
" ‘compounds elicit high activity.

The Houseﬂy Bait/Contact Test _
About 25 four to six day old adult houseflies were anesthetized and placed

25 - in a cage with a sugar water bait solution cdntaining the test compound. The
- compound concentration in the bait solution was 100 ppm. After 24 hours, flies
- which showed no movement on stimulation were considered dead. _ '
A 100% mortality was obtained with representative compounds of the
o~ invention. -
30 | e
The present invention provides a method for the systemic control of
arthropods at a locus, especialiy some insects or-mi_tcs which feed on the above
ground portions of plants. Control of such foliar pests may be provided by direct
foliar appfication or by ap_plication by for example soil spray or granule application
35 to the plant roots or plant seeds with subsequent systemic translocation to the
' ~ above ground portions of the plants. Such systemic activity includes the control of



her ei.nbef ore defined. The | ocus includes, for exanple, the pest itself or
~the place (plant, aninmal, field, structure, premses, forest, orchard,

wat er way,weoBR827pl ant or ani nal product, or the |ike) wher BCTERY Wéfs

resi des or feeds. 25 - The conpounds of this invention may in
addition be used to control soil insects, such as corn rootworm termtes
(especially for protection of structures)2lroot nmaggots, wireworns, root
weevi |l s, stal kborers, cutworns, root aphids,. or grubs. They may al so be

d d ' I . h
oot - knot . s ihagh aoslae iR bRy ot e Wit apB o pEAH 8RR pat iine
agai nst i t gslantfor exdnmlc:byltramﬁloaaﬁon Griom preestids; off a)leafawah@Wbemfmom@ot wor.-m '
the conpounqieaggdelF aagtlﬁgﬁ:ﬁgﬂc%f XA ft%otf%é)&aés%&rl &rc?'{)an efaxcﬁ'i'n fective

rate into th Cro anted or o the -
seeds or grdmsygtepumllymboﬁedbmmﬂﬁeﬂlaﬂwsaf%ﬁw@%émWPthPhe conpounds
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filthTlie eran pests, sucC
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especially b aF8pR)| e Ephesti a
spp. 10 &ﬁlkgéd mrlg.%kg]&%\n\t*ﬁle l?sgﬁhg?cc‘g%ﬂo}ﬁépgt&% ri boI Jumspp. .
(flour beet |fossstrysyeterinary medicie Q'P%tp ﬁbﬁbﬂ“ﬂ%’wfdﬁ publig healthp Fromthis o) | 1y
e cont ol SinORRARAHBRy AR Rl RSB TonRIT (el et i to |
larval?in wegmb WWWPP% #@%‘BQWPESEW‘“W%B?MQ& @P sglﬁsa | ng water.
15 term Fosmp hndt of fatnioda (1) bémbravesiatompound of lfmmmla @randasoil in the
prevention of t THrls) by termtes, for exanple,
Reticul iternt °§h§’§ﬁﬁ§a%§°%$ﬂts§l?§es spp., Coptoternes spp.

. The present invention therefore provides a method of control of pests at a

locus which comprises the treatment of the locus (e.g., by application or

20 administration) with an effective amount of a compound of formula () ora
pesticidally acceptable salt thereof, wherein the substituent groups are as
hereinbefore defined.- The locus includes, for example, the pest itself or the place
(plant, animal, field, structure, premises, forest, orchard, waterway, soil, plant or
animal product, or the like) where the pest resides or feeds. '

25 The compounds' of this invention may in addition be used to control soil
insects, such as corn rootworm, termites (especially for protection of structures),
root maggots, wireworms, root weevils, stalkborers, cutworms, root aphids, or
grubs. They may also be used to provide activity against plant pathogenic
nematodes, such as root-knot, cyst, dagger, lesion, or stem or bulb nematodes, or

30 against mites. For the control of soil pésts, for example corn rootworm, the.
compounds are advantageously applied to or incorporated at an effective rate into
the soil in which crops are planted or to be planted or to the seeds or growing plant

. TOOtS, '
In the area of public health, the compounds are especially useful in the

35 control of many insects, especially filth flies or other Dipteran pests, such as



In agriculture against adults, larvae and eggs of Lepidoptera (butterflies
and noths), e.g. Heliothis spp. such as Heliothis virescens (tobacco .
budwor ) WQ@8/28277 * Hel i ot hi s arnigera and Heli ot hi s zea. ARGT/EBYTEMS ts and
| arvae of Col eoptera (beetles) e.g. Anthononmus spp. e.g. grandis (cotton -
bolI' weevil), Leptinotarsa decenineata (Col orado potato beetle),

Di abrotica spp. (corn rootworms). Agai nst 2Bet eropt era (Heni ptera and
Honoptera) e.g. Psylla spp., Bemisia spp., Trialeurodes spp., Aphis spp.,

Myzus spp., &hﬁ#ﬁ& %@E}M pp.
(rice |eaf hopperéﬁfjl a?d\?%yadlg%%ﬂlfi&pd&rﬁ%m{ seﬂ&e (l:lgleg’pp
Agai nst Thyslzlmkfﬁh@sarmasqm@gs Thrips tabaci. Against Orthoptera such as
Locusta and Schi s¢n 5iifds OP the, in%enfioH sy b%ruée&fd ﬁgﬁlﬁw@%% HfdadibsbndS PP -

and Acheta spp. for exanple, Blatta orrentalis._ Peri a amer | cana

Bl at el | a geranthe fellowing ngqtamﬁiugmm%p FsRecllyd  orgnigesapematode
Schi stg)cerca)rqlgmm&z) dispestso! | enbol'a e.g. Periplaneta spp. and
B:P

Blattela spp aches S e e. ot termtes).
Agai nst arthr opogﬁ}tg? ﬂ?’?fipé'&b’ﬁ f%&g@é‘g@ ﬁ‘agsm @rifgp ﬁﬁg‘tqgs) e.g.
Tetranychus fikjug, groamimaaammmstaﬁg tindlgsmion Bbusakold tz00dss e)ghca)'betahmﬂck pl ants

ol ther di r eI ORpowidR o he igvepsioRdrs Gt ifinse RGO b Juippoll) ok {11 ©
PCT/ EP97/ 07 Especidlly beetlps; inpludingawoevilsumgthis og miteafos expmplé Ephdstinspp. For

Pther Sf’t e Al L B o (ot el 0Re

mai nt enance Sifophiles spp- (E@PN’PC ¥HRios AcamsispP-dPEES): hel ninths or protozoa
which are 5 IR #ASdnitrof of wcﬁfdaahésqug oﬁeehﬁftaadrlsmwwcﬂiowas@ﬁ@s
particularly bl ooded v grat es, faqr exa nesti ¢ aniyals, e.g.
cattle, sheé?gc\?'ﬁg‘gf’g’cs‘é'tﬂf R REGTRISES Ry I the con 8 IBQnggg %R exanpl e
-Acarina, i na# stweﬂssreéav@.rs ostersusiging or Sasdihg ater.spp. e. g. BOOIOhI | us

EEE T I e s s R -
‘Piptera (e. gttammbmkbngbymmmfesempme Reticuirernyes spp--Hilpteratemess pp. )

Hem pt era. ; SP? ggg Periplaneta spp., Blatella spp.); :
Hynmenopt er a; ainst infections of the gastro-int estinal tract

caused by pévagmwl%lrmw%a@%hﬁﬁae and eggsefhppidopterdtuttedlics 308 f ani | y

‘moths), e.g. Heliothis spp. such as Heliothis virescens (tobacco budworm),

20 * Heliothis armigera and Heliothis zea. Against adults and larvae of Coleoptera
(beetles) e.g. Anthonomus spp. e.g. grandis (cotton boll weevil), Leptinotarsa
decemlineata (Colorado potato beetle), Diabrotica spp. (corn rootworms). Against
Heteroptera (Hemiptera and Homoptera) e.g. Psylla spp., Bemisia Spp.,

- Trialeurodes spp., Aphis spp., Myzus spp., Megoura viciae, Phylloxera spp.,

25 Nephotettix spp. (rice leaf hoppers), Nilaparvata spp..

o - -Against Diptera e.g. Musca spp.. Against Thysanoptera such as Thrips
tabaci. Against Orthoptera such as Locusta and Schistocerca spp., (locusts and -

crickets) e.g. Gryllus spp., and Acheta spp. for example, Blatta orientalis

Periplaneta americana, Blatella germanica, Locusta migratoria mig' ratorioides, and

30 Schistocerca gregaria. Against Collembola e.g. Periplaneta spp. and Blattela spp. -
(roaches). Against Isoptera e.g. Coptotermes spp. (termites).
' Against arthropods of agricultural significance such as Acari (mites) e.g.
Tetranychus spp., and Panonychus spp.. |
' Against nematodes which attack plants or trees of importance to
35 agriculture, forestry or horticulture either directly or by spreading bacterial, viral,



Tri chostrongylidae; in the control and treatnent of prot ozoal diseases

caused by, 15 for exanple, Eineria spp.. e.g. Trypanoso
Lei shami 'W@9%8377 Pl asnodi um spp., Babesis spp., Tr-i‘chononggT@gg%sTﬁbs :
Toxopl asnma spp. and Theileria spp.. In practical use for the control of

arthropods, especially insects or mtes, or nenmatode pests of plants, a
nmet hod, for exanple, conprises applying t© the plants or to the nediumin
swhi ch they grow an effective anmount of a conpound of the 20 i nventi on.

ich he btftmiatodese | ocus in
whi oh the at thrgﬁs BPﬁﬁng{&aﬁé&r&Qh@ ahS. FBPEXaplY roviith

matoge i.nfestation is to be controlled at an
effective r&?@%rﬂﬂﬁ&%ﬂ&g@?@e&tﬁm&o about 1 kg of the active
conmpound per hecm&féﬁzadbpede&xﬁa&ﬁﬁreqmnd&dmsﬂodeaﬁswmsdmimm dependi ng on

the pest to be contro OWer, ra adequ i on. _
t he 8t her hHRANCIARGE ptgtﬁgg' Kealth agﬂé%sttﬁggmé’é?ﬁﬁ%é%‘ﬂg‘s o ggq?éﬁog%lg&g% % he pest |
or otRKer faghmkiticiMymalyiot éxterinbly updsrevmﬁbrates paiceldly marhdlosied at h| gher

xanpi e, ePRReD oL iosts Apiate 2. r’-‘?ﬁ‘e’%”%@gg b R S age of

t he infest eqbonihgndogstdneaﬂsdm smplnwlmdutﬂmsﬂ (e Ixedesigpp-i cati on. More

oot 8o ReSRUS S BRI e MU P Mt

conpound geRpEs isQrnithoderssppe (ec Qrpifhedoses mpubata) ap F‘HE?Féﬁgevenly over -
the gpea toﬂ%ﬂaatlhf‘aaiﬁg iftera{(@ e h@g@_@%%. OMli%ail reatment) in any
conveni ent mannelr q| S aprg}((l é b?es gut §bIt"taﬁout Lkg ai / ha,
preferably Eypadems sppaotenipiera m&ﬁ’éﬁgh el ‘'ed as a -

root di'p toBesnbbRes ferexdinpl againsghifwmnt of thlegattﬁo-himnhalchdcwdlt i on or

Suspensi on ComL A as Lt O NP LRl Hberd BB Bl /1 Pref erably from

PCT/ EP97/ 07 Ttishestrbn gﬂﬁtometbomntﬁﬂ@ndg'emelnt ofyrptazoaltdissasesggussd biede, if
desirgd, to g X 1 PlaSin@8RnPr OXi m ty
to th§ seedf%l}r&af“? _E_r%lé%% etg WFF%@H% ILt)l Ve conponent can
be washed ||SPI@>: a28PP-can be |eft

to the natural ag g%u@il uEé‘fd?fﬂi’é éontr@'bf ﬂfhr@{)ocﬁfé Eclﬁlly insects apites;ati on, the
f ormul at ed corrpoun can desire

hani cal |y in the
soi |, for eR&mat eB?“bP%QF@F\‘F@meW kﬁ%ﬁxargﬁeu%og:mseﬁ?pg ‘Eﬁkﬁ ﬁ‘g Al i cation
can be pr i Ofor tdthe ngedlivrA g whichpheyngromgan effdceive pinamitiafig compotmst off the spr out i ng

has %ken pln?v%gtlon Fc"ilr]c stugﬂ ¥ ertl(l)oLg, W&cﬂve compound is generally applied to the
- locus in which the arthropod or nematode infestation is to be controlled at an
effective rate in the range of about 5 g to about 1 kg of the active compound per
hectare of locus treated. Under ideal conditions, depending on the pest to be
controlled, a lower rate may offer-adequate protection. -On the other hand, adverse
25 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. More preferably an effective rate fange of the active compound is
30 from about 50g/ha to about 400 g/ha. '

‘When a pest is soil-borne, the actxve compound generally ina formulated
composition, is distributed evenly over the area to be treated (ie, for example
broadcast or band treatment) in any convenient manner and is applied at rates from
about 5 to about 1kg ai/ha, preferably from about 50 to about 250 g ai/ha. When

35 -applied as a root dip to seedlings or drip irrigation to plants the liquid solution or
suspension contains from about 0.075 to about 1000 mg ai/l, preferably from about



The conpounds of the invention and nethods of control of pests therewith 10
are of particular value in the protection of field, forage, plantation, :
gl asshou3¥Q 98282 ard or vineyard crops, of ornanental<s, or R HSi on or
forest trees, for exanple: cereals (such as wheat or rice), cotton

veget abl es (such as peppers), field crops_(such as sugar beets, soybeans or
oil ‘seed rape), grassland or forage cropsz%such as mai ze or sorghum,
orchards or groves (such as of stone or pit fruit or 15 citrus),
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attack as a t, fish or. grains frombeetle, mte or fly _
attack. Addi Hcghalﬁ%&%ﬁﬁeﬁ% ounds of the invention and net hods of use -

t hereof are of pa’i?heuqompanndsen abexmrenm angrmethedsqf cantroliof pests therrwith nt hs or
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more especi mlxardﬂrwn%vaé@ﬂopa amenfals, ofpf plantation or forgshirees, irgges, or -
biting, | nU: %ﬁﬁlﬁﬁleoéereﬂk aatk ad fvlhﬁﬁ or i6e), WUGWUHS (ﬁd’lﬁ as pepprs)pfieldr ev\,h -
particularly us in controlli nt.hs zoa whic
are present cf%% lhc?ﬁﬁﬁ%*{rlbsetﬁ’dsgyg%ﬁ?%?gg %ﬁ)tﬂaﬁnl gorﬁorgg@{;)??})?he skin or -
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PCT/ EP97/ O?ﬂtg's)’wgéﬂn%ﬁﬁg% L?Sr eﬂsﬁir?\f\‘/ie l%léc?norrlr%;gm?ggfsef ul
for coccidi @ Psrksepfcfpgéh%@s&m}b CIEW‘JS@F’@@WTGFPS’—H} IdTestsoplBn@HAAS AT asi tes of

the genus EipRetigs is an inportant potential cause of economic loss in
donesti c ani mal s b| rds t] cH larly those raised or under
i ntensi ve conditi ¥ argR)so w‘gﬁ’é EQ’E‘F ion of timber (standng, Fe‘fl@&,

: converted, stored or structural) from attack, for example, by sawflies or beetles or
20 termites. _ S _ '
They have applications in the protection of stored products such as gfains,
| fruits, nuts, spices or tobacco, whether whole, milled or compounded into products,
from moth, beetle, mite or grain weevil attack. Also protected are stored animal _
prodﬁc'ts.such as skins, hair, wool or feathers in natural or converted form (e.g. as
25 carpets or textiles) from moth or beetle attack as well as stored meat, fish or grains
from beetle, mite or fly attack.
_ Additionally, the compounds of the invention and methods of use thereof
are of particular value in the control of arthiopods, helminths or protozoa which are
) injurious to, or spread or act as vecto_rs' of diseases domestic animals, for example
30 those hereinbefore mentioned, and more especially in the control of ticks, mites,
lice, fleas, mid;ges, or biting, nuisance or myiasis flies. The compounds of the
invention are particularly useful in controlling arthropods, helminths or protozoa
which are présent inside domestic host animals or which feed in or on the skin or
suck the blood of the animal, for which purpose they may be administered orally,
35 parenterally, percutaneously or topically.



5 " sheep, pigs or rabbits may be affected, but the disease is _
especially inportant in poultry, particularly in chickens. Adm nistration
of a snmalWOa8RIAT of a conpound of the invention, preferabPGTEPIHTILS

combi nation with feed is effective in preventing or greatly reducing.the

i nci dence of coccidiosis. The conpounds are effective against both the
cecal formand the intestinal fornms. Furt2®fnore, the conpounds of the 10

i nvention may al so exert an inhibiting effect on oocytes by greatly
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o ot 880"t 814 Sheslie dinyroness, 38 iSbisn afen Frkuai 1 Bia depitet the animal, |
or al | y-i ngebutithé fowiheliiol swvivecaveré infettions havshadatiéibhadkedivilge salt |i cks,

di etary SUPRIERAND reQhl a0l B hA0Gon, SPY 2yS, Daths, dips, ~shouers.
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PCT/ EP9 7/ 07goldﬂs property or areas of the general environment. Suitable means of applying
: . the compounds of the invention include: _
to growing crops as foliar sprays, dusts, granules, fogs or foams or also as |
suspensions of finely divided or encapsulated compositiohs as soil or root
25 = treatments by liquid drenches, dusts, granules, smokes or foams; to seeds of crops
' via apphcatxon as seed dressings by liquid slurries or dusts;
to animals infested by or exposed to infestation by arthropods, helminths or
protozoa, by parenteral, oral or topical application of compositions in which the
active ingredient exhibits an immediate and/or prolonged action over a period of
30 time against the arthropods, helminths or protozoa, for example by incorporation in
feed or suitable orally-ingestible pharmaceutical formulations, edible baits, salt
licks, dietary supplements pour-on formulations, sprays, baths, dips, showers, jets,
dusts, greases, shampoos, creams, wax smears or livestock self-treatment systems;
| to the environment in general or to specific locations where pests may lurk,
35 including stored products, timber, household goods, or domestic or industrial
premises, as sprays, fogs, dusts, smokes, wax-smears, lacquers, granules or baifs,



-26- or in tricklefeeds to waterways, wells, reservoirs or other running or
standing water; to donestic aninmals'in feed to control fly |arvae feeding .
in their-vweesss2rt n practice, the conpounds of the inventi GRCTERX/0M EquUent |y
formparts of 5 conposi tions. These ‘conpositions can be enployed to
control: arthopods, especially insects or mites; nenmatodes; or helnmnth or
protozoan pests. The conpositions may be_gf._ any type known in-the art
suitable for application to the desired pest in any prem ses or indoor or
out door area or by inter nal or external administration to vertebrates. a
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of infestation o exanpl e, of crops with these pests. In general, the
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95% (by wei. gitbtkctie QUMBIR! adHé&ﬁesaﬁhbk@,%eifs“ﬂﬁﬂfﬁo%iB eﬁ@%&n@trﬁlﬁlgt ?ehﬁe

i nvention, about é to a,b(i BH 5% qf one) orh‘imre solid .or nﬁﬁ: |ers

and, 35  SPEqils{spegially l?FmUi atiabitizeIBoRrEerFRtLe age P |

Corrpaa.() bl e ansldpnessivatives), sequestering agents or the like, as well as other known actlvc
_ingredients with pesticidal propertxes (partlcularly msectlcxdal ‘miticidal,

nematicidal, or fungicidal) or with properties regulatmg the growth of plants
More gencrally, the compounds employed in the invention may be combined with
- all the solid or liquid additives correspondmg to the usual techmques of
25 | formulatxon
Compositions, su:table for apphcatlons in agnculture, hort:culture or the
like include formulations suitable for use as, for example, sprays, dusts, granules
fogs, foams, emulsions, or the like. o
_ The effective use doses of the compounds cmployed in the mvennon can
30 vary thhm wide limits, particularly depending on the nature of the pest to be
ehmmated or degree of infestation, for example, of crops with these pests. In
general the compositions according to the invention usually contain about 0.05 to
| about 95% (by welght) of one or more active mgredxcnts accordmg to the
. invention, about 1 to about 95% of one or more solid or liquid carriers and,
35 optionally, about 0.1 to about 50% of one or more other compatible components,
such as surface-active agents or the like.



such as surface-active agents or the |ike. WO 98/28277 '
PCT/ EP97/ 07115 -27 - In the present account; the term"carrier" denotes an .
organic WvO bsiz82gani ¢ i ngredi ent, natural or synthetivc, wi t RCHERRHO A
active ingredient is conbined to facilitate its application, for exanple,
to the plant, to seeds or to the soil. This carrier is therefore generally
inert and it nmust be acceptable (for exanple, 5 agronom cal ly -
acceptable, particularly to the treated p ant)._The carrier may be a solid,
for exanpl e, clays, natural or synthetic silicates, silica, resins, waxes,
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or a m xtur gcéahgﬁhﬁﬁfwctﬁﬁf &dﬁéiﬁ:ﬁgteeﬁﬁlshfyﬁlga&%louﬁ‘ﬁg aPéht&whiRLWwhed Yolily agent,

di spersing- ing agent of the ionic or non-ionic type
or a m xt ur angf alsQservaat 3 ddwenkct i ve

The carrier may also be liquid, for example water; alcohols, partlcularly
20 butanol or glycol, as well as their cthers or esters, particularly methylglycol acetate;
- ketones, particularly acetone, cyclohexanone, methylethyl ketone,
methylisobutylketene or isophorone;. pctro‘leum fractions such as paraffinic or
aromatic hydrocarbons, particularly xylenes or alkyl naphthalenes; mineral or
_ vegetable oils; aliphatic chlorinated hydrocarbons particularly trichloroethane or
25 methylene chloride; aromatic chlorinated hydrocarbons, particularly
chlorobenzenes; water-soluble or strongly polar solvents such as
dxmethylfonnanude, dimethyl sulphoxxde, or N-methylpyrrolidone; liquefied gases;
or the like or a mixture thereof.
.The surface-actlve agent may be an emulsifying agent, dxspetsmg agent or

30 wetting agent of the ionic or non-ionic type or a mixture of such surface-active
agents. Amongst these are e.g., salts of pblyacrylic acids, salts of lignosulphonic
acids, salts of pherielsulphonic or_naphthalenesulphonic acids, polycondensates of
ethylene oxide with fatty alcohols or _faity acids or fatty esters or fatty amines,
substituted phenols (particularly alkylphenols or arylphenols), salts of

35 . sulphosuccinic acid esters, taurine derivatives (particularly alkyltaurates),
phosphoric esters of alcohols or of polycondensates of ethylene oxide with



agents. Anongst these are e.g., salts of polyacrylic acids, salts of

l'i gnosul phoni ¢ acids, salts of phenolsul phonic or .naphthal enesul phoni ¢ .
aci ds, payyogsgensates of ethyl ene oxide with fatty.al cohacI/EPI7ioaLssy aci ds
or fatty esters. or fatty amines, substituted phenols (particularly

al kyl phenol s or .aryl phenol s), salts of 35 sul phosuccinic acid esters,
taurine derivatives (particularly al kyltaurates), phosphoric esters of

al cohol s or of polycondensates of ethyl en28eoxide with WO 98/ 28277

PCT/ EP97/ 07115 -28 - phenols, esters .of. fatty acids with pol yol s, or
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nemat ode, may al so cont ynerdists (e.g.
pi per onyl bmm‘%@hﬁﬂwwﬂ%ﬁyﬁﬂﬁsaﬁiWWIWB%&@S °5tl'ﬁEf i nsecti ci des,

acari ci des, rﬂin%gﬁcsgeg@&p%ﬂg@; coyatthﬂbrybagmﬁﬁopimant i cocci di al s, fung| ci des

(agri Itural or yeterjpary onyl and :
i prodh CSone) bact &9UapQsiions a?lttmﬂwwuv@?&fggatlé (ﬁt? Pfgtt‘%aﬁg' repell ents
0 tr1 pher Omnaﬁceptw.ﬂilt@meieoff Wmcﬁllmayrtga appﬁad to comyrebartlzopal, plant ar y .
‘ther dpeutic_a eqent s, These mpr ove
pot ency, Pgﬁ?{] ttée?mgbﬁ]i‘ gt br %S’%%E%S‘Mary e%olngga%sy%%pggsq? "3%%2?&8%}} l |
controll ed (butwmﬂeemrasb$mwchestabdnmm§$nhsm0@800¢er mwmeh@pammétmplamnct i ons
inthe 25 pemaftRffies MHBhirtics 8f &ficbb&@{afdfungicides (agricultural or veterinary

20 ~ as appropriate, e.g. benomyl and iprddi,one), bactericides, arthropod or vertebrate
attractants or repellents or pheromones, deodorants, flavouring agents, dyes, or
auxiliary therapeutic agents, e.g. tt'acc_ élc_mént_s. ‘These may be designed to
improve potency, persistence, safety, tiptakc where desired, spectrum of pests

~ controlled or to enable the composition to perfomt other useful functions in the
25 . same animal or area treated.
~ Examples of other pesticidally-active compounds which may be included
in, or used in conjunction with the compositions of the present invention are:
acephate, chlorpyrifos, demeton-S-methyl, disulfoton, ethoprofos, fenitrothion, |
_ fettanliphos, fonofos, isazophos, isofenphos, malathion, monocrotophos, parathion,
30 phofate phosalone, pirimiphos-methyl, terbufos, triazophos, cyfluthrin,
* cypermethrin, deltamethrin, fenpropathrin, fenvalerate, permethrin, teﬂuthnn,
~ aldicarb, carbosulfan, methomyl, oxamyl, pmmxcarb bendiocarb, teflubenzuron,
dicofol, endosulfan, lindane, benzoximate, cartap, cyhexatin, tetradifon,
B avermectins, ivermectins, milbemycins, thlophanate trichlorfon, dichlorvos,
35  diaveridine or dimetriadazole.



Exanpl es of ot her pesticidal | y-act ive ‘conmpounds whi ch nay be incl uded in,
or used in conjunction wth the conpositions of the present invention are:
_acephat e, WORBBBIr i f os, demeton-S-nethyl, disul f.oton; et hoBCHtgs071s
fenitrothion, fenam phos, f onof.os, | sazophos, I sof enphos, mal at hi on,

nonocr ot ophos, “par at hion, 30 phorate, phosal one, pirim phos-nethyl,
terbufos, triazophos, cyfluthrin, cypernet4#in, deltamethrin,
“fenpropathrin, fenval erate, pernethrin, teflut hri n, aldicarb, carbosulfan,
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or pestici dabf yesicRiany akle a‘e‘l%'shﬁsﬂfé&!o?%rciﬂ pl& $ARleS, falIeR Wrifuetttedr et s,

briquettes or caPsuI es Sg\ﬁ be used to treat standl n% or J qrg,lflyxg‘)xter over..

a period of FiRsEles,may s psef ta freaf sfanding raunping wakeg oy 4Rf .

intermttent si&mhﬁieffeétmqﬂﬁach&ved usmgtﬁqmsnlhteﬁnn&nc&eﬂsr@ﬁ\eaeas described -

her ei L|qU| | L i ncl ude aqueous or non-aqueous
13 gﬂgrgenm%mg 1a§es %{ggc %UHB?%?I n [

solutlons or ‘abl e concentrates, enul sions,
f1 owabl es, di sper inqm@compomnﬂfoonsamplp include equsous drpdndaquenposi tions al so

i nclude, in eaﬁab.fs'm%peﬁ&uhsscs&mgbfm SR o rated] GRAGBHO TowaBB <1 NS,

fl owabl es, aeroso ﬂ)wders or sprayi hg), dry
f1 owabl es or di$BeBIO8S. 05 SPIYHARS) OF 2819596 q%gommsaiwnaua@omﬁmed Mor -i ntended |

to form | i qupgkticqrB eaiuldifatle biRRntrates, dispersions, emulsions, flowables, aerosols,
- 20 . wettable powders (or powder for spraying), dry flowables or pastes as forms of

compositions which are liquid or intended to form liquid compositions when
applied, for example as aqueous sprays (mcludmg low and ultra-low volume) or as
fogs or aerosols. '
_ . Liquid composmons, for example, in the form of emuls1ﬁable or soluble
25 . concentrates most frequently comprise about 5 to about 80% by weight of the
active ingredient, while the emulsions or solutions which are ready for application
- contain, in their case, about 0.01 to about 20% of the active ingredient. Besides the
. Solvent, the emulsifiable or s_ol_uble concentrates may contain, when required, about
_ 2to about 50% of suitable additives, such as stabilizers, surface-active agents,
30 - penetrating agents, corrosion inhibitors, colorants or adhesives. Emulsions of any
| required concentration, which are particularly suitable for application, for example,
to plants, may be obtained from these concentrates by dilution with water. These
compositions are included within the scope of the compositions which may be
employed in the present invention. The emulsions may be in the form of water-in-
35 - oil or oil-in-water type and they may have a thick consistency. |



applied, for exanple as aqueous sprays . (including |low and ultra-Iow vol une)
or as fogs or aerosols. Liquid conpositions, for exanple, in the formof .
enul si f i WOO8/2827%0l Libl e 25 concentrates nost fr-equent PQI/ERN7Ie about
5 to about 80% by wei ght of the active ingredient, while the enul sions or
solutions which are ready for application contain, in their case, about

0.01 to about 20% of the active ingredi erH30Besi des the solvent, the
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but may be h pendi ng
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particular tp rogts or |eaves havi ng pests to pe el mna Anat her - net hod

of appPi cat i Bigreshient fRITHgAHAR Wafer othi¥ BHERHan MY, Re sprikled ingation fog doligsy ent i on
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sprinkl-er ir s&egyc Bt ol i ar. pesticides or it can be ground irrigation
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prepared so as to produce a stable fluid product which does not settle (fine

20 . 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 0 to about 30% of suitable additives,
such as anﬁ-foming agents, corrosion inhibitors, stabilizers, penetrating agents,
adhesives and, as the carrier, water or an organic liquid in which the active '
25 ingredient is poorly soluble or insoluble Some organic solids or inorganic salts
- may be dissolved in the carrier to help prevent settling or as antifreezes for water.
The wettable powers (or powdef for spraying) are usually prepared so that
_they contain from about 10 to about 80% by weight of active ingredient, from
“about 20 to about 90% of a solid carrier, from about 0 to about 5% of a wetting
30 agent, from about 3 to about 10% of a dispersing agent and, when neccsszii'y, from
about O to about 80% of one or more stabilizers and/or other additives, such as
. penetrating agents, adhesives, anti-caking agents, colorants, or the like. To obtain.
- these wettable powders, the active ingredient(s) is(are) thoroughly mixed in a
o suitable blender with additional substances which may be impregnated on the
35 . - porous filler and is(are) ground using a mill or other suitable grinder. This
produces wettable powders, the wettability.and the suspendability of which are
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di spersi bl e 33/‘?5?&}} “EKR@)’ 'SPT"&% theccompasitions fas . appligtitiop tecontrol athegpedsi bl e
in water) haylan¢aemanis, e RfintoCitofkz8arb &t@ﬁmhfé&zﬁaiﬁ m?&‘aﬁdﬁt biodbo s, the
vet t able pow?oer S, téﬁ%}’ ma%p beﬁ}gr@gg?r ed g -ng ation of fornulations -
descriBed fof° L HorePHY rogy TI??X‘F '950 o k 2bous 9P % by weightef ng
finely divi dete ectmoreconyspueds efformiulal (L), bﬁpéstieidlhlli h&deﬁﬁa?l%%dﬁ@{hbfdof,'& wat er,
e.g. 1 to 209 I { ] ous _sol uti 0 I spersi ng agent
or binder, f (‘){Y %‘fw‘e\%ﬁg@yﬁ‘ﬁ"@?“ﬁ‘éﬂ @Ehé?%%%y e cso&lpé’élﬂé HE?‘,’,““BP °Elgdr y route
(conpact i ng Pesticisially abseptablesalt thereot) togethes mithy otheTisebstaices toxitto : :
concent r at | OBthbodd i it fibiraioas. A HRARInKES IS ORIV by AGERIRRL 1O the
nmet hO(i of apgf i'cati-on or.the nature o tnhq Conmpos| |_dn¥ of "use
20 ements or stabilizers). The actual compositions employed and their rate of
application will be selected to achieve the desired effect(s) by the farmer, livestock
producer, medical or veterinary practitioner, pest control operator or other person
skilled in the art. _ L '
Solid or liquid compositions for application topicaily to animals, timber,
25 stored products or household goods usually contain from about 0.00005% to about
90%, more particularly from about 0.001% to about 10%, by weight of one or more
compounds of formula (I) or pesticidally acceptable salts thereof. For |
administration to animals orally or parenterally, including percutaneously solid or
liquid compositions, these normally contain from about 0.1% to about 90% by
30 weight of one or more compounds of formula (I) or pesticidally acceptable salts
thereof. Medicated feedstuffs normally contain from about 0.001% to about 3% by
| weight of one or more compounds of formula (I) or pesticidally acceptable salts
thereof., Concentrates or supplements for mixing with feedstuffs normally contain
from about 5% to about 90%, preferably from about 5% to about 50%, by weight

35 of one or more compounds of formula (I) or pesticidally acceptable salts thereof.




thereof. Cenerally speaking, .the conpositions for application to control
-arthropod, plant nenatode, helm nth or protozoan pests usually contain from
about 0. GPOOL2821 to about 95% nore particul arl-y fronPGEERTIIBE005% t 0
about 50% by wei ght of one or nore conpounds of formula (1), or
pesticidally acceptable salts thereof, or of total active ingredients (that
is"to say the conpound of formula (1), or_.4ppesticidally acceptable salt

t hereof,. together with: other substances toxic to arthropods or plant -
nemat odes anthel m ntics, anticoccidials, synergists, trace 20

el ements or Mingtal saltdicks nomnallyseontain fiognshout 0.1t abaw e by aveighteEir rat e
of applicatigfe thHo cbtgmzﬁ'duﬁﬁg ohﬂuﬁcd)'tﬁ ticiealy %éép%l@iaﬂ@‘ﬂi&é&f by the

farmer, livesto I cal or vet er i _I’larté}l ractitio pest

control operator &ustardiquiksompesiiens forapplication gep rPrFF'éﬁ?Fd

composi t i 0Ns of BiitdseIPkrbAdhAPELMAR R About 0,080] %8b Sborlti15%g torees e(:lall stored

products or hous hols cf%b ?ni(l) ont a f.r om about 00005% to about .

90% n®re pa ‘E°i“!: )pggf?otﬁm %%Y%gllhgog%ﬁ?nfﬁ%wwoﬁg&g of one or

gld);n enfzg tang ;J Imﬁsnmila (I?: ,"ﬂ’jsa"ﬁ*‘“X lsxrcepmblel salé:simlefepf aSmeqblesdming{enmaitmﬂs inher eg; » ::Sr -
L

S0l d or 11 qieaes AR R velkcioahalo ARIIF bt atus 28 o R BEGGHAAY OO0

about 90% byaBaf)).ltOOOIppmg:haboutSﬁwnnpfnmermmmmundﬁoﬁfma@(qr) or

pest|C|daII mal |y

cont ai. n fro out lg%‘gefgﬁléo at%out b/a% cﬁ&glg'g %B;li rrgrmeghcorrpounds of

formull® (1) &nrp@gwtblaamwyat&&éaﬁuaw@%aﬁélb etlmiﬁ BBy coriginde

suppl enent s bQTl%Ttd%th% prefepstsly mf:riaadwomnwwa@eﬁttmqa ﬁy §Qan5%t0

. about 90% preferabl out 50 to abq ~of one
or nore c%rrpB&H{%e W‘X?%“aﬁ O‘Kfé’é’fﬁ“'dﬁll%lé'l afcggpégﬁ%\éﬁtg

|ts thereof.
WO 98/ 28277 ~ When admlmstered to vertebrates parenterally, orally or by pEiCitafhét9is/0d7115

-32 - M I I b 10% b
wt gt of - on@URE miea, HEIBEIR ol oI T Hesitidalty ottt L0 DY
sal t s Ibher eosaltsBheresf, avill kicppnddlpoo thsospecies rage f ahealfpof tbawr&bmte apd vest ock,
goods, prem ﬁE@nﬂ{erﬁﬂ%&'%d%r@@éﬁf@%t&%?%ét@nﬁﬂ%ﬁﬁ%tb 4t o about .

15% nore especl.a rom ahout 0.005%to abo%[%l &’ by wei ght, of
one 6r nofe MBMSP%‘PZ‘?@rR?E‘ISaA(#WgIS dopeafrabopifhf £/ 2bout LR M8} e sal t s
t her em;I gw aéréﬁbrycmem 0 &S Alog 20, :o rﬁ% epai- kel bo@t ﬁél%ht&if&hé:)ﬁilmﬁ& ddsesit 0. 0001
ppm.and about I cul a 0] to a t 0 ppm
~of one or szt%%ﬁg%r{ﬂg{)%‘ft%di%1 ge l ) 3tk 0 2ot 3B 1ng, perk body
20 weight of the animal per day, for sustained 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.
The following composition EXAMPLES 2A - 2M illustrate compositions
25 for use against arthropods, especially mites or insects, plant nematodes, or -
helminth or protozoan pests which comprise, as active ingredient, compounds of
 formula (I), or pesticidally acceptable salts thereof, such as those described in
_ preparative examples. The compositions described in EXAMPLES 2A -2Mcan
each be diluted to give a sprayable compositon at concentrations suitable for use in
30 the field. Generic chemical descriptions of the ingredients (for which all ofthe
following percentages are in weight percent), used in the composition
EXAMPLES 2A-- 2M exemplified below, are as follows:



pesticidally acceptable salts thereof, and may be used therapeutically in
fish, 10 farmng with appropriate exposure tinmes. Edib I y _
contai n fWOMRBTAt 0.01% to about 5% preferably from abouk aﬂg’%ﬂlo@about
1.0% by weight, of one or nore corrpounds of formula (1) or pesticidally
acceptabl e salts thereof. Wien adm nistered to vertebrates parenterally,
orally or by percutaneous or other neans, -BRe dosage of conpounds of
formula (1), or pesticidally acceptableée 15 salts thereof, will depend

upon the speci ‘ﬁ%dﬁﬁmorohe@h (ﬁ ] y;g tebrate and upon the nature and

degree of its ron by arthropod, helmnth or
prot ozoan pest EthylawBR# e doh@nﬂphm!ethytpnfome&sa%qnsqteo my, preferably

about 2.0 to a@%gﬁopggrﬁsm Pastykdplhadye ﬂﬁ%!eﬂé"bxxﬂéc&ﬂ&nﬂfd mal or ‘doses of
about 0.01 to ab ut 5. per kg

20.0 ng, er,abl _
body 20 = wey Qﬁ‘ t he aﬁli@;’ Wik solgtion o #’eﬁ‘mg%i"ﬁ?w NEENASELYTEGh, are
general |y suit @plvesfty150 al OLightC3ptatomaticasdivent st rati on. By use of
sust ai ned rel ease, fqrnul ati ops,.or t he ally doses required over. a
period of nont %&ﬂ?ﬁ& be conb ﬂ%‘& ‘ﬂ%e‘é@ﬁwﬁcﬁ%}fg %% 0 animals on a si ngl e
occasi on. The DartaviNo2) corrpSeulmndugriﬁmﬂpﬁM?ﬂ: 2A - 2Millustrate
~conposi tions 2% é‘ Ff or useS i {“ﬁ M&pgas( cﬁ'?i&ec' ally mtes or

i nsects, plant odes 0zoan pests which conprise, as
active ingredi éqpmp@oﬂi%undsSgdlumﬂ#aDﬁPQlD’?aIb@ﬁyhp@gldﬁC| dal |y acceptabl e

sal ts thereof, p 3t hosepﬁ/rgg&rchm,{aﬂﬂ%%ﬂﬁ{ ative exanples. The
conposi tions descrl in EXAMPLES 2A -, 2M can each be di l]ut ed to give a

sprayabl e conp §%3§t c onc ORganig degivative, pf magresiugn meeEngry t he
field. Ceneric aAdigdil cal descMigiofipd siliebn divgkidengr edi ents (for which all of
the foll ow ng percentages are in weight percent), used in the conposition
EXAMPLES 2A - 2M exenplified below, ‘are as foll ows: WO 98/ 28277

PCT/ EP97/ 07115 -33 - Trade Nane EXAMPEERADescri pti on Ethyl an BCP

Tyl oheoxi de. soraorakBRREPIRRRRE s RAEAELGIn B om PRI IR |

dodecyl benzenesul f onate Sol vesso 150 Light Cerr] aromatic sol vent
Arylan S _' Sodi um dogegwd igg{g%@sul f ojygt e Darvan No2 Sodi um
| 1 gnosul phonat.e _
. Ethylan BCP - 10%
N-methylpyrrolidone  83%
5 ' o
' To a solution of Ethylan BCP dissolved in a portion of N-
methylpyrrolidone is added the active ingredient with heating and stirring until
dissolved. The resultin g solution is made up to volume with the remainder of the
-solvent '
10
EXAMPLE 2B
An emulsifiable concentrate (EC) is prepared with the composmon as
follows: ' -
Active ingredient ~ 25%(max)
S¢prophor_ BSU 10%
Arylan CA .. 5%
N-methylpyrrolidone 50%

Solvesso 150 10%
15 L



Celite PF Synthetic magnesiumsilicate carrier Sopropon T36 Sodi um
salts of polycarboxylic acids Rhodigel 23 Pol ysacchari de xanthan gum
Bent one Y80 98128277y gani ¢ derivative of magnesi um nont-nori | IRGHERSTRESS| |

M crofine silicon dioxide EXAMPLE 2A A water soluble concentrate is
prepared with the conposition as follows: Active ingredient 7% Et hyl an
~BCP 10% N-net hyl pyrrol i done 83%3 -To a solution of Ethylan BCP

di ssol'ved in a portion of N-- et hyl pyrrolidone is added the active

ingredient with hgati | v The. r esul

solution is made ‘j% g@&t@? r}%&[ %Bﬁgﬁf%ﬁg W@T@f{ %ﬁ?éw}g‘sEXANPLE
2B An emul si fis theh eddeditbeBolvesse 1566@) give the fimdvelimei t h t he conposition as
follows: Active ingredient | 25% max) Soprophor BSU -10% Aryl an CA

5% N- net hyl pyrrol i done 50% Sol vesso 150. 10% 15 WO 98/ 28277
PCT/ EP97/ 07115 -34 - The first thr £WbMS are dissolved in

N- et hgl p l'id th
e P LOEd o 0 oS 80k 0 v (e

final vol ume. EXAMPLE 2C

with the conposition as follows: Active ingredi _ent 40% Aryl an S
2% - ~ Active ingredient 40%
Arylan S 2%
Darvan No2 5%
CeliePF =~ -~ 53%

The ingredients are mixed and ground in a hammer-mlll toa powder with a
partlcle size of less than 50 microns.
10 o '
EXAMPLE 2D _
An agueous-flowable formulation is prepared with the composition as
follows: '

Active ingredient 40.00%
EthylanBCP  1.00%
Sopropon T360. 0.20%
Ethylene glycol 500%
Rhodigel 230. = 0.15%
_ Water o 53.65%
15 _
' The ingredients are intimately mixed and are ground in a bead mill until a
" mean particle size of less than 3 microns is obtained.

EXAMPLE 2E
20 - An emulsifiable suspensxon concentratc is prepared with the composmon as
follows: - '
Active ingredient- 30.0%
Ethylan BCP. - - 10.0%
" Bentone 38 0.5% -
Solvesso 150  59.5%



Dar van No2 5% Celite PF . 53% The ingredients are mi xed and

ground in.a hanmer-m |l to a powder with a particle size of.

m crons. WOIBESPLE 2D An aqueous-flowable fornmulation is

F%'ﬁi’?’é@ﬁ?t h the-

conposition as follows: Active ingredient 40. 00% Et hyl an BCP
1. 00% Sopr opon T360. 0. 20% Et hyl ene gl ycol 5. 00% Rhodi gel 230.
0. 15% Wat er 53.65% 15 The i ngredi ents are intimately m xed

and are ground in a bead mll until a mean

artlcle .si ze of

| ess than 3

m-crons is obtai ned. EXAMPLE 2E 20. ~ An enul sifiabl e suspension

concentrate is pregar e écp,gh hd inQVBead 4 meaedi ent |
30. 0% Et hyl an BCP ifigret] f%‘aoag}?ﬁel nt on 9%& Frobiil I ead il L

59. 5% WO gertiglesize of less than 3 microns is obtamed

-PCT/ EP97/ 07115 -35 - The ingredients are intinmately mixed and ground in a
beadm || until a nmean -particle si zem i}an 3 microns is obtained.
EXAMPLE 2F 5 A water dis 3 anule is prepared wth the
conposigion as f ol A exter dispeisitsle gmuleds preipared34ith fheicompoditio? as follows15%

Arylan S 8%
" Active ing'redient 30%
Darvan No 2. 15%
ArylanS - 8%
Celite PF 47%

The ingredients are. mixed, micronized in a ﬂuid—energy mill and then
granulated in a rotatmg pelletlzer by spraying with water (up to 10%). The
10 resulting granules are dried in a ﬂuld—bed drier to Temove excess water.

EXAMPLE 2G

A dusting powdef is prepared with the composition as follows:

Active ingredient 1t010%
- Talc powder-superfine 99 to 90%
15 |

The ingredients are intimately mixed and further ground as necessary to
achieve a fine powder. This powder may be appplied to a locus'of arthropod
infestation, for example refuse dumps, stored products or household goods or

_ animals infested by, or at risk of infestation by, arthropods to control the
20 '.arthropods by oral ingestion. Suitable means for distributing the dusting powder to
the locus of arthropod infestation include mechanlcal blowers, ‘handshakers or

livestock self treatment devices.

_ _ EXAMPLE 2H
25 An edxble balt is prepared thh the composmon as follows

Active ingredient 0.1 to 1.0%
Wheat flour o - 80%
Molasses o 19.9 to 19%



Celite PF. - 47% The ingredients are mixed, micronized in a

. fluid-energy mll and then granulated in a rotating pelletizer spraying-
wi t.h wat ewo(98f28270 10%) . The 10 . resulting granules are HFT@H?{ g5
.fluid-bed drier to renove excess water. EXAMPLE 2G A dusting powder is
prepared with the conposition as follows: Active ingredient .. 1to 10%

Tal ¢ powder - superfine 99 to 90% 15 The i3gredients are intimately m xed
and further ground as necessary to achieve a fine powder. This povvder may
be appplied to a | us of arthro nf estati for exa ref use dunps,
stored products or Rty aspHm y%ﬁ%"é‘%’?’i‘?“é‘ﬁséﬁqw "&P"i’ﬁ“rl sk of

i nfestation Hmm.arhib éﬂmm:ﬁrﬁa)cw&k&ibutdﬁ&t dQocus, for axdnile domestivyoror al

i ngestion. Suifable nmeans for str but. e dusti R er ot he | ocus
of _art hropod?! ‘F‘i‘l‘?@?fﬁ%ﬁ’ﬁ %84 lﬂ% ﬁa@s%t sgqr%s\h& g“tg‘ﬁbér?gevgg’a'ﬁgeﬁ%dg)

| i vest ock - sehﬁhmped&mmcadlphmlodﬁmm&mhbh@&rﬂxes tocontrolthe edible bait
S prsﬁared W Po(lfsebfgrgp@%%n as follows: Active ingredient 0.1to

1. 0% Wieat f [ asses 19.9 to 19% WO 98/ 28277
PCT/ EP97/ 07115 -36 - The ingredients are intimately m xed and forned as '

required into a bait form This edi RysAPPIE gpy be distributed at a |ocus,

for exanple donestic or industrial prem ses . kitchens, hospitals or

stores, or out dooﬁ%ﬂl%t&!i‘foﬂmﬂégt”ébﬁmpwWF@M@POF’SP“&@%IW@ ants,

Iocusts cockroaches or flies, to control the 5 art hropods by oral

ingestion. EXAMPLE 21 A solutio rrrugﬁl repared w th a conposition
FR? oxi de 85% 10

as follows: Active ingredient
: : Dimethyl sulfoxide 85%

10 _

| The active ingredient is dissolved in dimethyl sulfoxide with mixing and or

hé%ating as required. This solution may be applied percutaneously as a pour-on |

application to domestic animals infested by arthropods or, after sterilization by

_ filtration through a pdlytctraﬂuoroethylene membrane (0.22 micrometer pore size),

. 15 by parenteral injection, at a rate of applicaﬁon of from 1.2 to 12 ml of solution per
100 kg of animal body weight. ' '

- EXAMPLE 2]
. A wettable powder is prepared with the composition as follows:
20 ' o | |
Active ingredient  50%
EtiylanBCP 5%
Aerosil -+ 5%
Celite PF. 40%

The Ethylan BCP is absorbed onto the Aerosil which is then mixed with the
other ingredients and ground in a hammer-mill to give a wettable powder, which
may be diluted with water to a concentration of from 0.001% to 2% by weight of

25 the active compound and applied to a locus of infestation by arthropods, for
exampie, dipterous larvae or plant nematodes, by spraying, or to domestic animals
infested by, or at risk of infection by arthropods, helminths or protozoa, by
spraying or dipping, or by oral administration in drmkmg water, to control the

arthropods, helminths or protozoa.
- 30



The active ingredient is dissolved in dinmethyl sulfoxide with m xing and or
heating as required. This solution may be applied. percutane ﬁ%o 52
pour - on PP8282aT1 on to donestic aninals infested by "art hr&fgﬂg ( after
sterilization by filtration through a polytetrafluoroethylene nmenbrane

(0.22 mcroneter pore size), 15 - by paé,(e]nteral injection, at a rate of
application of from11.2 to 12 m of solutioh™per 100 kg of aninmal body"

wei ght. EXAMPLE 2J A wettable powder is prepared with the conposition as
foll ows: - 20 Active ingredient. 509 PP 5% Aer osi | 5%
Celite PF'. 40% The, Et hyl. an BCP | s absorbed onto the Aerosil_ which is
then mixed with tHslopsleas 1%%?%?&%‘!%839‘8&53’%8@“}% taiping the 5 g ve a
et tabl e powdgllewiiigicothpBontdm Miﬂ%@drcbﬁthfes{ﬁﬁﬂ&rﬁoah@e(ﬂefmﬁ fertthen of from
0.001%to 2% bé/.WEI ht of. ng & e activg, conpound and applied to a | ocus
of .infestati @8 ‘69“%311%61&'88 OePERORE MR B°°%i pt erous | arvae or plant

nemat odes, by spraying, or to doneActive mgredidnt | nf ested by, or at risk of

i nfection by arthropods, hel m nt hng,é1 i&ra%ﬁgoa, by spraying or dipping, or -
by ‘oral administration in drinking WAt r>to control the arthropods,
hel'minths or protozoa. 30 WD 985keeielease agent L

PCT/ EP97/ 07115 -37 - EXAMPLE 2K A gl.ow rel ease bol us conposition is formed.
from granul es containing the follow ng conponents in varying :
per centdages(sim | ar to those described for the previous conpositions)

g_epgndi. gg upon neeglie ifGinhtéRy inb@d skbredien®ansfonyied s frafthieywhidhe@ee agent
I naer :

compressed into a bolus with a specific gravity of 2 or more. This can be
~administered orally to ruminant domestic animals for retention within the reticulo-
rumen to give a continual slow release of active compound over an extended
10 -period of time to control infestation of the ruminant domestic animals by
' arthropods, helminths or protozoa.

o EXAMPLE 2L - _
A slow release composition in the form of granules, pellets, brickettes or
15 the like can be prepared with compositions as follows: .

Active ingredient 0.5t025%
Polyvinyl chloride 75 t0 99.5%
Diocty! phthalate (plasticizer)

The components are blended and then formed into suijtable shapes by melt-
extrusion or molding. These composition are useful, for example, for addition to
- 20 standing wat_er or for fabrication into collars or eartags for attachment to domestic
| animals to control pests by slow release. -

EXAMPLE 2M |
- A water dispersible granule is prepared with the composition as follows:
25 ' '



~The intimately mixed ingredients are formed into-granules which are
conpressed into a bolus with a specific gravity of 2 or nore. This can be .
adm ni st eswexbgpszd7l y to rum nant donestic ani mals for-retenPCEEPIARBLIN the -
reticulo- rumen to give a continual slow release of active conpound over an
ext ended 10 period of tinme to control infestation of the rum nant
donestic animals by arthropods, hel m nths -&8-protozoa. EXAMPLE 2L A sl ow
rel ease conposition in the formof granules, pellets, brickettes or 15

the |ike can be prepared Wlth co 0si ti ons asé5 | ows: Active ingredient
0.5 to 25% Pol yvi nyl chl ori deP§8Ve1B8EdIeRb b 311( V\fhal ate (plasticizer)
‘The  conponents are bl ended anEblyhaylpﬁ'n'bhdnhel ntS% sui t abl e shapes by nelt-
extrusion or nolding. These c are u ul, for exanple, for -
addition to 20 st andi ng &g?p(e{ﬁé%éa r fabrl catl on-into collars or
eartags for attachment to donedivu lauryhsulfatet o 2%nt rol pests by. sl ow

rel ease. EXAMPLE 2M A vvater bl e granulyy,is prepared with the
conposition as foll ows: dG%g@g% 28277 2%

PCT/ EP97/ 07115 -38 - Actl ve i ngredi ent 85% max) Pol yvi nyl'pyrrolidone 5%

Attapul gite clay 7h6% ag%&ﬂémﬂe%&l ﬁﬂhﬁ%tmnﬁ%tﬁm&?hhd‘Wetnuned toa 2% The
ingredients are m xed

45% Iurr‘é water and wet mlled to a
particle si z eP#ticle sigeaf drmicrongalien spi M&IWVPWE wat er. Wile the
i nvention has ‘beenwigkahé kentich habedn déscyibed musmdff\aﬁbmlpféferred

nbodi h Ki || | 1.
modi 11 08t 1 ons emESientsy e 3fuled 3isth wi BbBiEA T ya0Bl AOHDRMIR: i ¢ hou
departing frosatistimtiops,fonissiérsrand changes oanibeplage withoutsieparting froth thh apirit he
scope of the B{e?a)?“Aa{o%glg 21 Rfenhbd i Plhe 3082l0f cRVprédif fiveRTorYe t N

foIIovm ng clarns
~ limited solely by the scope of the following claims, including equivalents thereof.




-39- WHAT IS CLAI NEB—I—S+I—n—a—n‘et-hod of control of insects by "means of

appl ication of an | | ve ingredient having a l- azol e
group t o WOMRsRSATY !m !LHIFEE ects are present- or exﬁgi{mgé'y’{’@y e
present, said appI| e under 5 condi ti ons wher eby

manmal s may be exposed to the active ingredient, the inprovenent whereby .
the said active ingredient has a 3- acetyl'éﬁbstltuent on the pyrazole ring.
2. The nethod according.to claiml mhereln t he mammal s exposed to the

active ingre ' T§6 € I es: peopl e.”10 . 3. The met hod accordi ng
toclainms' 1 osure of working people subst anti al
exposure. 4. The nbtln@dn%th%?fﬁ%golﬁf @anme@swfaapmémep a8y cki ng

i nsects sel eGhgdti afivedn e&ieﬁ{ﬁa\)mglﬁl Kﬁﬂﬂﬁt@wodm&ml’é or
-expect ed to be presen e ne ho}? accord 0 lb re| n the

sucki ng i nseclp§°c&9r¥°P5es°m°"°§B"rﬁt‘?‘t'P "E%'?Eteé ]I‘S?EO% °*?ﬁé“ (ger
accordlﬂg ]'EOféiﬁIMJt%Uile ahaBmals intayth eadtottliTachvemgrgdm;tmbol eis a :
conpound of fornul a reln r R2 is
sel ected fronﬁ“%?rﬂgfd?%\ﬁé" Xr“r\L é’% A bGane" thghﬁ%as%%fﬁﬁ% %}L[&hg{’ﬁmé
C(ORerr], - Gya£oR fng.] , al kyl, hal oal kyl, -OR9, or- N:C(R[err])(R[err]) 25

o et oo o LR Bt o) RESRAR BB Bph B e e |

Rlerr] is al kadtiveingredicnt|ary working peophs/ 28277

PCT/ EPgg/ 07115 - 40 ’ﬂF; R ofEccdrding BFQRRRAIEEE 2 WheRkPHhE BEpdsufdwbikiligogen

atom al kyl, hal oa
: o people is asubstantlal exposure.

4. The method according to claim 1, 2 or 3 wherein suckmg insects selected
from aphids, plant bugs and stinkbugs are present or expected to be present.
| 5. The method according to claim 4 wherein the sucking insects are
15  controlled systemically. | _
6. The method according to any one of claims 1 to 5 wherein the 1-
arylpyrazole is a compound of formula (I) :

20
' wherein:
Rlis S(O)R7;
'R2 js selected from a hydrogen atom, a halogen atom, -NR6R7 -S(O)[,R8
C(O)R8, C(O)OR?, alkyl, haloalkyl, -OR9, or-N=C(R10yR11);

25 R3 is selected from a halogen atom or the hydrogen atom;
R4 is selected from a halogen atom, haloalkyl, haloalkoxy, -S(0) 1)Cl-"‘3, or -SFs;
RS is alky] or haloalkyl;

a7l DR | 11}




-C(O Rerr], CXC»€¥§{ﬁ+ﬂ————st€#qu3*‘the al kyl portions of which are
optionally substlt e Rerr];or Rerr] and R err] are.

j oi ned sWOR8/28%Fet %i‘ilmmmﬁuﬂwmn radi cal having 4 t oOPGTAEPTTILR t he
chain, this divale radi cal being al kyl ene,
aIkerneoxyaIkerne or al kyl eneam noal kyl ene, preferably to forma

mor phol i ne, pyrrolidine, piperidine or prf@razine ring; R8 is alkyl or
hal oal kyl ; R9 is selected from al kyl, hal oal kyl or the hydrogen atom

| hal oal kyl ; =
REert) LS SHOGERT SR Blod) AL s  pyaroBhF R, W hiiblAgH 202
one or nore group§(@g € éQl)QR )y CEthChﬂdybgernpnmﬂm;!h are optionally
S(Oferr]Rerr], sﬁlsﬁﬂﬁnedl'ﬁgoﬂéo?ﬂi@éﬁm g& g,fer,o&gg tggetfgrl ectedfrom_

cyano, nitro, alkoxy, hal oal kyl ,
C(.O - al kyl, C( O - feEna IY@}W” @Xbﬂ\gpg |to m the chain, tigs dyvalemél oal kyl ,

ani nogarbony! , - aldktbabeRgcarhaRy plkyiengoiguliglene o SR RRAmOAGN. | o

am nosul fonyl, al k nosu n or_. dial ky am nps

fromthe ni troge r%tlF@:{?} 'i?rf°FP|é"¥‘HBh‘E}H!° » RYIF® @?%leﬂ!éln%’falpﬁ@lztvgémgatom and
20 - m R8 xpallq'lofhdodkﬁl,represent i ndependent!|y of one another, the

val ues zerop acceptable salt thereof. 7. The
et hod accord} Q§°‘?%‘°§:¥‘§P?nﬁﬁy%§?§f‘# g@ ﬂ19/‘!‘5?%)"1"p%})‘?‘ra’zoI e is a conpound of -
formula (1) eseelq;tedzﬁ'omR oRlkoxy;NR6R7; R3 is halogen; R4 is CF3- CF30O
and -1gF[err il l o and m
isOor 1.8 7 g@eﬂhﬂ%&ﬂlyﬁoér@l %L‘?éd}rPal m%ﬁv% F‘Sf‘%?ﬁi{]'i’é“ %Kﬂ“ ¥azo| eis
a conpound of f oSHiAtisuted by apepranare groupsselpeRronshydroxy, hafogen, Jallkioxychl. or i ne:
R4 is CF3-, CF30- SpOfiR85E}a86RS or combinations thereof;

R12 s selected from cyano, nitro, alkoxy, haloalkoxy, - S(O)¢-alkyl,
-S(0)s-haloalkyl, C(O)-alkyl, C(O)-haloalkyl, C(O)O-alkyl,
15 C(0)O-haloalkyl, aminocarbonyl, alkylaminocarbonyl,
' dialkylaminocarbonyl hydroxy, aminosulfonyl, alkylaminosulfony! or
dialkylaminosulfonyl;. :
X is selected from the nitrogen atom, or the radical C—R1 3,
R13isa halogen atom; and _
20 m, n, p, q, r and s represent, independently of one another, the values zero, one or
two; | . _ .
" ora pesticidally acceptable salt thereof,
7. The method according to claim 6 wherein the 1-arylpyrazole is a. |
‘compound of formula (I) wherein:
25  R2isNRS6R7;
R3 is halogen;
R# is CF3-, CF30- and -SFs;
R is alkyl;
. X is CR13; and
30 R13ishalogen; and
misOorl. .
- 8. The method according to claxm 6 wherein the l—arylpyrazole isa
compound of formula (I) wherein:
| R2is NR6R7;
" 35 - R3is chlorine;
R# s CF3-, CF30- and -SFs;



WD 98/ 28277 ' PCT/ EP97/ 07115
-41- Rerr] is alkyl; Rerr] is hydrogen; R? S hydrogen

- S(O) [ er 'WGPB@8277, or.al kyl optionally substituted by -S( O}’F@WPW"&H] or
am nocar bonyl ; 5 Xis CRerr]; Rerr] is chlorine or bromne; and mis
.0 or 1. 9. ,The met hod according to claim6 wherein the 1-arylpyrazole Is a

conpound of formula (1) wherein: 10 R&li-s NR6R7 R4 is
CF3- and -SF[err]; RS is nethyl and ethyl; R6 is hydrH mll ﬂmnﬂ“l
hydrogen, metbyl gf et hyl optional |l y* substit ut ed by -5(O[err*R err¥ or

ani nocar bonyl” ’rret hyl and ethyl R9 is nethyl and et hyl X |s CR13 20
Rerr] is- chlm isteydoogelnrf omne; and mis 0 or 1. 10. The nethod according to

for the Sioﬁm'lﬁ"”‘s}ﬁs?’%psgiﬁ&%g kBl kel pABGERER SEOWRE & 06 2t a

rate of g to- 1 kayhinacarbenyl; ~ 11. The net hod a_ccord| ng to any one
of cl al % grel n the locus is an aninmal and the conpound of fornula
(1) is appll :?F a Fate of 0.1 to 20ny per kg body weight of .aninmal per
day. . 12. ‘A peB Po#dconpri sing a pesticidally effective

armunt of a conpewRd. of formula (1) accordl ng to any one of clains 1 to 9
in association 30

h,a pesti Ci |Iue or carrier.
13. An aphi ci dal W?‘L%“E?B ng‘?'ﬁ “&‘ﬁ ’gﬁ'ﬁg 9e amount of
a corrpound of for rrtbxﬁpddn)ioﬁmﬁtulh([gwherehny one of cl a| s 1 to 9in

associ ?6 i on R2 is NR6R7:
R3 is chlorine;
R4 is CF3- and -SFs;
RS is methyl and ethyl;

. R6 is hydrogen;

15 R is hydrogen, methyl and ethyl optxonally substituted by -S(O)SR8 or
~ aminocarbonyl;
. R8 is methy! and ethyl
R is methyl and ethyl -

- XisCrl3;

20 '_ Ri3 is chlorine or bromine; and
misOorl. o _

~10. The method according to any one of claims 1 to 9 wherein the locus is -
an area used or to be used for the growing of crops and the compound of formula
, @) is apphed at arate of 5 g to 1 kg/ha. _

25 11. The method according to any one of claims 1to 9 wherem the locus is
an animal and the compound of formula (I) is apphed at a rate of 0.1 to 20mg per
kg body weight of animal per day. '

12. A pesticidal composition comprising a pesticidally effectlve amount of
a compound of formula (I} according to any one of claims 1 to 9 in association

30 with a pesticidally acceptable diluent or carrier.

13. An aphicidal composition comprising an aphicidally effective amount
of a compound of formula (I) according to any one of claims 1 to 9 in association
with an aphicidally pesticidaily acceptable diluent or carrier.

14. A pesticidal composition according to claim 12 which contains from

35 about 0.00005% to about 90% (by weight) of a compound of formula (I).



w th an aphici'dally pesticidally aeeeptabtedituent—or carrier. 14. A

pestici dal conposition according t contains from 35 ) .
about 0. OG@PsgsLTr about” 90% ( by Wenm‘m"mm“mmnd of f EONERITIOTILS WO -
98/ 28277 PCT/ EP97/ 07115
-42- 15. An aphicidal conposition accord| ng to cI aim 13 which contains from
about 0.00005% to about 90% (by wei ght) of-4p conpound of fornrnula (1): 16. A
pesticidal conposition conprising a conpound whi.ch is sel ect ed from 5
3-acetyl -5-am no-1-(2,6-dichl oro-4-tri-fl uoromet hyl phenyl) -4

met hyl.sul fi nyI pyr az ;én apbigida} gqmmsgpﬁnrﬁgcorj_img to claim 13 which contains from

- (2, 6- di chl or abdutl0.00005% 10 EBbWI0TH 3y Weight) OF h Batnbbirddf Tashalle (T).

3- tyl -5- 1
Z(2, 6 i chi or o- 4- 6 AmstisidAl RoTBANHQH SomErising R ComPpoTRYh Pl isselsoted
3-acetyl - 1- (2ffontti chl oro-4-tri fl uoronet hyl phenyl ) -5-et hyl am no-4- 10
thyl syl f : :
ge acgt f/# 1I ? gg%ﬁiﬁragxpjgojtgﬁ ihﬁ%lp Bor?%’[tﬂﬂﬁmrﬁeny }Ehgr-l#\)e'ﬁlyl am no- 4-
met hyl sul fi ny hpﬁl)dssdﬁmylpyrazolc
- acet yl 5 (23caLhpstu ekl gt el dabfudhotibighefn bl HabaEEI Phon!

4- t hyl
L acetyl 1. ( o 3ceykAiasminod (i drilorafaifyorpmertyloheryl) S-<guiguBRpyzles hyl am

i no) - 4- et hyBsidb, l-llXh}@ﬂxéﬂ@ifoﬂ—trﬁ’l&ﬁ@thb!ﬁlglpﬁenyl)-S-ethylatmno—4—
-(2,6-di.chloro-4-1{ri or onet hyl phenyl ) 2-car banoyl et hyl am no) 4-

met hyl stll fi nyP5Y: ®tyl -5-anmino-
1- ( 2- br ono- 6- Bkdcenylli4216FchélilUmmbmmmphbny‘l)-ﬁﬁbthylmnnw

met hyl sul finy raz tyI
1- (2, 6-di chl oFgeY*ﬁﬁ“?ﬁL‘M thyI phenyl) - 4- et hyl sul fi nyl -
trifl uoronet h9+asdbri—6+(9+wrhanmpLmelh;dhmn03-1a(aeﬁ-dulchlbrmmmﬁuommethylphenyl)—zt-

- (2, 6-dichl O Quefr Mﬁi‘ﬂ .hi ophenyl ) 4- nethyl sul fi nyl pyrazole; and 25
3- acet I-5 am_no- E‘; ’or 0- 4- pent af | uor ot hi ophenyg) 4- et hyl t hi opyr az
ol e. A coRpeety 142 6rdiehiorost- !@uoa@mefémh@wl)-ﬁ(%-pﬁwlw onylethylarindrdyi so
t hat Wnen R2 hie u'.ll‘i’n yipstaiole;chl orine, R4 is CF3 and X is GO, Rerr] is

not SCF3 or S -a%étg/ 9?& Eé—({u];hloro-t‘r-tnﬂuoromethylphenyl)-5-(2—carbam0ylt’athy1?1“11110)-4- |

methylsulfinylpyrazole;
3-acetyl-5-amino-1- (2—brorrio-6—chloro-4-tnﬂuoromethylphenyl)-4—

20 - methylsulfinylpyrazole;

3-acetyl-1-(2, 6—d1chloro-4-tnﬂuoromethylpheny1)-4~methylsulﬁny1-5-
" trifluoromethylsulfenylaminopyrazole; -

3-acetyl-5-amino-1-(2, 6—d1chloro-4—pentaﬂuorothlophenyl)—4—

methylsulﬁnylpyrazole, and

25 - 3-acetyl-5-amino-1-(2, 6—d1chloro-4~pentaﬂuoroth10phenyl)—4~meﬂ1ylthxopyrazole

17. A compound of formula (I) as defined in claim 6 with the proviso that
when R2 is amino, R3 is chlorine, R4 is CF3 and X is C-Cl, Rl is not SCF3 or
SO,CHj3. . -

18. A compound accordmg to claim 17 wherein R is an amino group,

30 " which is unsubstituted or which bears one or two substituents selected from the
group consisting of alkyl, -C(O) R8 and -C(O)ORS; the alkyl portions of which are
optionally substituted by one or more R12,

.19; A compound according to claim 17 wherein R3 is a halogen atom.
20. A compound according to claim 19 wherein R3 is a chlorine atom.



18. A conpound according to claim17 wherein. R2 is an anino group,

which is. unsubstrtuUIﬂI‘)ﬂlllmllmllﬂﬁnls one or two substituents sel ect ed from
t he' gr oufV@ 8%28237 i n R8 ‘and = C(O OR['err]; RGEERIH7LLS
portions of which aré opti'ondl |y slibstituted by one or nore RL2. 19. A

conmpound-according to claim 17 wherein R3 is a halogen atom 20. A conpound

according to claim19 wherein R3 is a chlofne atom WO 98/ 28277

PCT/ EP97/ 07115 -43 - 21 A corrpound accordr ng to claim17 wherein R4 is
Sel ected froma ha

especial ly preferred ar 1’a1 @Weg%gﬂlﬂdﬁ‘:%‘{zé&ﬁ‘k conpound
“accor di ng tohélmﬂrﬁ@mm néts,millmwkmdare@ppyl 23. A.

conpound of g ilpd(SFs.as defi ned in claim6 or an agri cuIturaI |y

accept abl e salt” ther eof wherg R2 i's NR6R7; i s<hal ogen; R4 is
CF3-, CFlerr] O -ard- & aq:@rqllgggpﬁl;\}m 1%“(@”@?3315@5 Yhfgl)ﬁl@' hal ogen;
and miss 0O orprdpy[15 24. A conpound of forrmula (I) as defined in

claim6 or an agr ul tural l ept abl.e |t thereof whereip: R2.is NR6R7; |
R3 i's chlorine; 23 4 X@f&’&?g&&kﬁo‘? @ﬁ%&?‘?‘m@efmagfmkur%war kyl ; - R6
i s hydrogen; a&?eptai:lélsalhrthgeafwh&(sﬁ)qCFS or al kyl optionally substituted by
-S(O[err] R e 6 nocarbonyl X'irs CR13; 25 Rlerr] is chlorine or
brom ne; and?{ ']‘r’hﬁi ﬁn ' '

R3 is hatogen;

10 R4 is CF3-, CF30- and -SFs;
" RIjsalkyl; .
X is CR13; and
RI3js halogen; and
misOorI. : : _
15 | 24.A compound of formula (I) as defined in claim 6 or an agnculturally
acceptable salt thereof wherein:
'R2is NRSR7;
R3 is chlorine; :
R4 is CF3-, CF30- and -SFs;
20 RS is alkyl; -
R6 is hydrogen; . _ _
- R7is hydre_gen,- -5(0)qCF3, or alkyl optionally substituted by -S(O)SR_S or
.aminocarbonyl; : o
~ XisCRI13;
25 R13 js chlorine or bromine; and
misQorl.
25. A compound of formula (I) as deﬁned n claim 6 or an agriculturally
acceptable salt thereof wherein:
. - RZisNRSR7;
30 R3 is chlorine;
R#4 is CF3- and -SFs;
R is ‘methyl and ethyl;
R6 is hydrogen;
R7 is hydrogen, methyl and ethyl optlonally substltuted by -S(O)SR8 or
35 aminocarbonyl;
| R8s methyl and ethyl



mis 0 or 1. 25. A conpound of fornula (I). as defined in claim6 or an

agriculturally acceptable salt therlmmlmﬂﬂlﬂ"mm" s NR6R7; 30 R3 i s
“chl ori newd%{wsz'h is CF3- and - SF[ er and emgmmwms S
‘hydrogen; R7 is hydrogen, methyl and et'hyl optibnally substituted by
-S(O[err]Rerr] or 35 am nocarbonyl; R8 is rret hyl and ethyl = WO
98/ 28277 _ ' -44 - ' ]

PCT/ EP97/ 07115 -44 - R9 is met hyl and ethyl X is CR[err] Rlerr] is

chlorine or bgam ne; sOor 1- 5 26. A conpound
~according tokgrﬁlnﬁﬁé’ 6?‘9?‘?14 clainms 17 to 25 which is:

3-acetyl - 5- axiig@RI32, 6-di chl oro-4-trifl uororret hyI phenyl ) 4

t hyl sul fi nyl I, - -
e S nKIBY Sfionct o bAee ad oo ) ~a- met hyl thi opyrazol e;
3-acetyl - 5- ami 8@-orll.
- -(2, 6- yi chl or o- 4€§%I uor.Q &&Hﬁﬁ? %ﬁn@to?tﬂ {g‘ ylt(p %g)éhq
3-acetyl -1-(2, 6-df SPWPQHQE uor% Seny St%ﬂ'l ?%m no-
met hyl sul f [ n9+ap9uyh5drmno—1—(2 6-d1chloro-4-tnfluoromethy phenyl)-4-

3-acetyl - Jifl uororret hyl phenyl ) - 5- et hyl ani no- 4-
nmet hyl sul fi n?q ragﬂﬁﬁﬁgz a%:et 2-car banpy| net h)/l am

1- (2, 6-di chl Tagcql—ﬁ-rqlmpqrdr(g&e@lﬁk}lp ﬂlt}atgme@glphenyl A—mcthylzhxopyrazole,
net hyl sul fi nyligysR8%Eno-1-(2,6- dxchloro-4~mﬂuoromethylphen I)-4-cthylsulfiny1 yrazole;

oy 48 et %Tagaqy Aol b iane RSB ko 5.1V S0 oy et by am
- (2, 6- di chl ofmethAsulfidylpyrazolgt hy| phenyl ) - 5- (2- car banoyl et hyl am no) - 4- :
Sacetyi- - al RS erst PRV RRPYSPRRER, ) o
. methylsulfinylpyrazole;
_ -aoetyl-5-(2—carbamoylmethylannno)-l (2, 6-d1chloro—4—tnﬂuoromethylphenyl)—4—
15 methylsulfinylpyrazole;
3-acetyl-1-(2, 6-d1ch1oro—4~tnﬂuoromethylphenyl)-5 (2-ethylsulfonylethy}axmno)-4-
methylsulfinylpyrazole;
3-acetyl-1-(2, 6-dlchloro-4-tr1ﬂuoromethylphenyl)-S (2-ca.rbamoylethylammo)—4—
methylsulfinylpyrazole;
20 3-acetyl-5-amino-1 (2-bromo-6-ch1oro—4wtnﬂuoromethylphenyl)-4—
methylsulﬁnylpyrazole,
3-acetyl-1-(2, 6-d1ch10ro-4—mﬂuoromeﬂ1ylphenyl)-4-methylsulﬁnyl-5—
trxﬂuoromethylsulfenylammopyrazole
3-acetyl-5-amino-1-(2, 6-dxch1oro-4-pentaﬂuoroth10phenyl)—4—
25  methylsulfinylpyrazole; or
3-acetyl-5-amino-1-(2, 6—dxchloro-4—-pentaﬂuoroth1ophenyl)-4-mcthylth10pyrazole
27. The compound according to claim 26 which is 3-acetyl-5-amino-1-(2,6-
dichl_oro-4—triﬂuoromethylphcnji)_-4~methylsulﬁ;iylpyrazole or 3—a¢etyl-5-ami11071-
| (2,6-dichloro—4—triﬂuoromethylphenyl)-4~'methylthiopyrazole
30 28. A process for preparmg a compound of formula () as defined in claim
- 17 which comprises: .
(a) the reaction of a compound of formula (II):



met hyl sul finyl pyrazol e; 3- acetyl 1 -

-(2,6-dichloro-4-trifluoromethyl phenyl) - 4- nethylsulflnyl S G
trifluor HRMABEELI f enyl ami nopyr azol e; Fermesmms.
3-acetyl -5-am no-1-(2, 6-di chl oro-4- pentafluorothlophenyl)'4- 25
- met hyl sul finyl pyrazol e; " or

3-acetyl -5-am no-1- (2, 6-di chl or o- 4- pent af a6r ot hi opheny““l“‘mm“m“mm“iraz
ole. 27. The conmpound according to claim26: which is
'3-acetyl -5-am no-1-(2,6- RI
di chl oro-4-trifluoromet hyl phenyl ) - 4- né{h I
3-acetyl -5-am no- 1- - -
(2 6- di chl or o- 4- trlfluoronethylphe hyl t hi opyrazol e. 30

28. A process for preparing a-conpound qﬂ’fornula (1) as defined in claim
17. whi ch conprises:  (a) the.reactigp of conmpound of forrmula (I1): WO
98/ 28277 Xy PCT/ EP97/ 07115 -
45 - [err] wherein Rl, R2, R3 R4 and as defined in claim17 with an
appropri ate reagent CH[err]NIwhereln n alkali netal such as lithium
or- an al'kaline earth 5 nmetal salt; )) where Rl,. R2, R3, R4 and X are
as defined in clim17 and mrepresents Opor 1, the sulfenylation or

sul finylati.on of the correspondi ng conpounds of forrmula (I1I11): [err] 10
with an appropriate reagent R5S(O nmy whagrein Rlerr] is as defined in claim’

17, mrepresents Of&% ajnles halo%é c{ where R1 is as defined in
clai m 17 andwhereineRy Rs REand X axecas defined igrrlaim 17 withad aPRIoBR2t or Ul a |
(Fv): 15 reager{thHjM‘Nﬂerlﬁ‘MQfMM1 fktal QickLEs 3itHilin; or an &lkdlieR¥ARh07115

5 metal salt; :
(b) where R1, R2 R3, R4 and X are as defined in clim 17 and m represents

0 or 1, the sulfenylation or sulﬁnylat:on of the correspondmg compounds of
formula (IID '

I?Il nyl pyrazol e or--

0 - - @
 withan appropriate reagent RSS(O)mY wherem R’ is as.defined in claim 17, m

represents O or 1 and Y is halogen;
(c) where Rlis as defined in claim 17 and R2 represents amino the reaction

ofa compound of formula IV ): _
NC

(V)

with a c_ompeund of formula (V):



WO 98/28277 -46.- [err] followed 'cycllsatlon (d) where R1, R2, R3, R4

and X are as defined m V\/nerel nmb5 represents 1 or .2 the
oxi dat i orwobsrdae7 cor mmﬁ 'HF& nds of formula-(1) i PGHERITOHIS -
represents 0 or 1; (e) wher b *R3, R4 and X are as defined in claim17
and R2 represents NR6R7 wherein R6 represents hydrogen and R7 represents

et hyl substituted at the 2-position by R €46} ‘wherein R err] represents
cyano, nitro, -S(Oferr]Rerr], CCORerr], 10 C(OORerr],

am nocar bonyl, al kyl am nocar bonyl, di-al kyl aén nocar bonyl , am nosul f onyl ,.

-al kyl am nosul fonyl or dial kyl am nosul fonyl ,jfthe M chael addition reaction
of -the correspondi ng conpound of formula (I wherein-R2 is amno to a
conpound of formula (VI): R err]-CH=CHj CH, (V1) 15 -
wherein R12 is defined above; (f) AccordifZ\g to a further feature of the

i nvention conpounds’ of general formulg (LN wherein R, R3, R4 and X are as
defined in claim17 and R2 represents R7 wherein R6 and/or R7 represent
al kyl or hal oal kyl optionally subB®jtutkd by one or nore Rlerr], nay be
prepared by the alkylation of the co espahdi-ng 20 conpound of formula
(I') wherein R2 is amno with a conpoyhd off fornmula (VII): Rerr]-Y

(VI1) wherein R14 is alkyl or hal oal k tionally substituted by one or
nore Rlerr] and Y represents a | eaving group preferably hal ogen; (g) where
Rlerr] represents C(OOR[err] the ester®™ication of the correspondi ng 25
conpound of forrmula (I) \/\herel n R2 represents carboxy with an al cohol of

formula (V): R[err]G—I M Viiy; -47 - (h) where R2
represents c %@tlon of the correspondi ng conpound of f.ormula
) wherein ace | re R2 re
(R[)err]CI-l(CI)CI-l[err(}l)Wh@ieéi Ré[B?rlrﬁTx &e@éﬁfgfi@wdﬂfﬂg éb"’thFEﬁ’PB\‘ t he

correspondi NGesrREARHUNEr Ptheldxididba of the d&i&ﬁpbrﬂldg?cok@oﬁiﬁsmf ﬁmﬁm@ in
' which m represents 0 or 1;
(e) where R1, R3, R4 and X are as defined in claim 17 and RZ represents
NRSR7 wherein R6 represents hydrogen and R7 represents ethyl substituted at the
2-position by R12 wherein R12 represents cyano, nitro, -S(O)sR8, C(O)RS,
10 C(O)ORS, aminocarbonyl, alkylar_ninocarbonyl, dialkylaminocarbonyl,
~ aminosulfonyl, alkylaminosulfonyl or dialkylaminosulfonyl, the Michael addition
reaction of the corresponding compound of formula (I) wherein R2 is amino to a
- compound of formula (VD): , | | o
. RI2.CH=CH, (VD)
15 wherein R12 is defined above; S .
(f) According to a further feature of the invention compounds of general
formula (I) wherein R, R3, R4 and X are as defined in claim 17 and R2 represents
NRSR7 wherein R6 and/or R7 represent alkyl or haloalky! optionally substituted
by one or more R12, may be prepared by the alkylation of the corresponding
20 compound of formula (I) wherein R2is amino w1th a compound of formula (VID:
R4y . (VD) :
wherein R14 is alkyl or haloalkyl optionally substituted by one or more Ri2andY
represents a leaving group preferably halogen; :
_ (g) where’ R2 represents C(O)OR8 the esterification of the correspondmg
-25 compound of formula () wherein R2 represents. carboxy with an alcohol of
formula (V]]I) - :
RSOH _ (VID);



5 - conmpound of fornmula (IX): e CH[err (rxy; (j)
‘where R2 represents C(OR8 the ox%",hl”m mmﬁrrespondl _{r}gound of
formul a (WP9ISRT7]" 10 wherein Rl are as H Adve;
(k) where mrepresents 1 or 2 the oxi dat'i o' of tHRe correspondl ng conpound
of formula (1) wherein mis O or 1; optionally followed by the conversion
of the conpound of forrrula (1) thus 15 _-470bta| ned into a pest|C|daIIy

S aI t thereof. _
(h) where R2 represents carboxy the oxidation of the correspondmg
. | compound of formula (I) wherein R2is replaced by formyl; _
- ' ~ (i) where R2 represents R&CH(CI)CHs-wherein R2 represents alkyl, the
| |  reaction of the corresponding compound of formula (I} wherein R2 is amino with a
5 compound of formula (IX): - ' _
RaCH=CHy IX);
M where R2 represents C(O)R3 the oxidation of the corresponding
" compound of formula (X): '

10 _ x)
“wherein R1, R3, R4, R8 and X are as defined above;
(k) where m represents 1 or 2 the oxidation of the cerresponding compound
of formula () whereinmisOor 1;
: optionally followed by the conversion of the compound of formula (I) thus
15 - obtained into a pesticidally salt thereof.



