WO 96/ 21354 PCT/ GB96/ 00041 PESTI CAL
COMRAUNDS The present invention relates fo the use of certain

1, 2, 34-substituted napht hal ene conpounds as pesticides active, inter alla,
against whitefly and certain fungi; to nethods for preparation of these
conpounds; sitions containing themand to use of t ounds
and corrposié’ﬁgﬁrg%r the control of whitefly, Lepidoptera %ﬁr ungal’ pests.
US 2,572,946 discloses a conposition for the control of mtes and aphids in
whi ch the active ingredient is G neral formula (P1) [err]
where Ris a radical. containi ngﬁ? n atons selected from

al kyl cycl ohexyl Tfle preaht Svemidhcrshtes hkihle usd SFtRSain 1,238 4 Vibstitufed napHthidiene

al kyl cycl oal klyl and aral kyl groups bejng exenplified. No specific
mticidal or camppwndgas pesticides agtiye, juter slig, against pRrtpinfyngic 1o metheds

I ndi cation i | Effo'fh | . ' pdeed
whet her theszog%g@u or ‘%g‘ t8 r O{sb@f%?fg%g}gﬂwarﬁcﬁgﬁ%g&%ﬁg@%m ds.
DE 26413435 Alcompmaxds and tommbsitiohsfoe theconteal wf skhitely, Lepidopeeraand filngalrpebs. ( P2)
[err] in which R .ght, - branched or cycli err] .al kyl- gtoup,
Rlerr] is a strai %%gﬁ%‘{@r\% Wf“‘%%{/ﬂ‘?“@‘@?? ﬁ?sli‘gﬁﬂ’h,‘xséf‘@&?#‘
cycloal kyl , Gledctite mbtedient is aebinBoind dFthe gentral fofrthig (1 OCH err] CH err] or

- CH=CH COCH group, and X and Y represent a hydrogen, fluorine chlorine or
brom ne atomor a nethyl or methoxy %Loup. These conpounds are said to .
exhi bit acaricidal and 20 aphi ci dal tivity but only conpounds where
Rlerr] is a linear (Jerr] or : - O oup are shown to have such
activity. -1- WO 96/ 21354 (P1)

PCT/ GB96/ 00041 US 4, 110, 473 c( et hod for protecting plants from
mtes (acarids) which conprise
general fornmula (P3) 0

where R is a radical. containing from 6 to 15 carbon atoms. selected from alkyl, cyclohexyl
10 and cyclohexylalkyl groups; n-alkyl, iso-alkyl, alkylcycloalkyl and aralky! groups being
exemplified. No specific miticidal or aphicidal data is given for these compounds and thus
no indication is given as to which of the many compounds is best or, indeed. whether these
are useful for control of pests other than mites and aphids.
DE 2641343 A1 generically discloses compounds of the general formula (P2)

X 0 0
0—C—R;
¢ & CR
R1
Y ©

in which R is a straight, branched or cyclic Cg.1 4 alkyl group, R; is a straight or branched
Cy.17 alkyl, Cy.17 alkenyl, C3_g cycloalkyl, Cq_4 alkoxy, -CH2OCH3, ~-C!'120(.':I'12C1'1;.5
or -CH=CH-COOH group, and X and Y represent a hydrogen, fluorine. chlorine or bromine
atom or a methy! or methoxy group. These compounds are said to exhibit acaricidal and
20 aphicidal activity but only compounds where R} is a linear Cg or Cy .14 alkyi group are

shown to have such activity.



[err] where Y is hydrogen, fluorine, chlorine or bromne; Rerr] is
branched, cyclic or straight 5__chain CJerr] alkyl; Rerr] is branched or
straight chain Cferr] saturated alkyl or ([err] unsaturated al kyl
optionally substituted by one or two chlorine, brom ne. nethoxy or ethoxy
substituents, o cycl oal kyl . GB 1553424 di scl oses conpo

general formul a&(o%?%erei n Rerr] is Hand-Rerr] is optiona;i’F']g"éymmm:‘l
substituted cycl ohexyl, for use as an active agent for treatnent of

infection of 10 Ca“'Gs%i@ﬁ‘&%&ﬁ%ﬁm&ﬂ:bﬁﬁmg%ﬁﬁ@%ﬁﬂgeﬁpm%%ﬁ@h

retate to simlar such conmpounds for use as anti-protozoan an

anti - coccodi osi s comprises tréafing the planpwith a gempeundof the general fosaula (BHpounds of

the general fornmula (P4) [err] in which nis O0to 12, R err] represents

hydrogen or an optionally substituted al kylQ aral kyl, 15 al kyl carbonyl,

(hetero)aryl carbonyl, al koxycar bonyl 5 I?Pnyl or aryl sul phonyl

- group, and R2 represents a hal oal kyl y1substitut ed (hetero)aryl

or substituted cycl oal kyl group. Th¢ ds are said to(®¥hibit

acaricidal and fugicidal activity. Redndpmy e specifically disclosed

of formula (P4) in which nis 0. Rerr] i 7 hydrdgen atom and Rierr] is a

4- (t-butyl)cycl ohexyl, 4-(trinethylsilyl)cyclohexyl, 20 :

4- (cycl ohexyl) - cy, I bl : Xwl ; : : -
&Lﬁglﬁi?;s mdr%gg.% eff)?)k;{lﬂeé QRFOHAY bf Yfohithe ukram?e” ched, cyclic or straighy

3,5-di (trifluoronet - ¢yc roup or nis 0,

group and R2 i§ achain( Cgbpy wikykbycRphiexbranched (ary strasght xghiainc {q L ph satyutated2alkpk or
3-trifluoronethyl gycl ohexyl or S5:di ftrifluorqnethyl)- cl ohexyl group.

Of these, acari zi%ﬂz WP‘%&[@*}@ bﬁ‘é‘WB‘ﬁ-‘é f‘fbi{'%"‘fdf%g p@h@oﬁwg@o@n@?ﬁx&y
F:\ 136\ 918\ WOOL SRzt sabatithes,(o? &cldatkyl.in which nis 0, Rlerr] is a

hydrogen atomand R2 is a 4-(t-butyl’)cycl ohexyl or ] .
4~ (trimethyl silyl)-cydBAi53dp4 disclesss cammpoynd gEmpemal founua (3) whersin Riis Hhand R1

- general formila (iE é&ﬁonally substituted cyclohexyl, for use as an active agent for treatment of infection of
10 cattle with theilerosis, while EP 0123238 and EP 0123230 relate to similar such compounds

for use as anti-protozoan and anti-coccodiosis agents.

DE 3801743 Al generically discloses compounds of the general formula (P4)

0 .
OR!
0
(CHa) —R2
0

in which n is 0 to 12, R] represents hydrogen or an optionally substituted alkyl, aralkyl,

15 alkylcarbonyl, (hetero)arylcarbonyl, alkoxycarbonyl, alkylsulphonyl or arylsuiphonyl
group, and R represents a haloalkyl, optionally substituted (hetero)aryl or substituted
cycloalkyl group. These compounds are said to exhibit acaricidal and fungicidal activity.

Ten compounds are specifically disclosed of formuia (P4) in which n is 0. Rlisa

hydrogen atom and R? is a 4-(t-butyl)cyclohexyl, 4-(trimethylsilyl)cyclohexyl,

20 4-(cyclohexyl)-cyclohexyl, 2-trifluoromethylcyclohexyl or 3,5-di(trifluoromethyl)-
cyclohexyl group ornis 0, Rlisan ethanoy! group and R2 is a 4-(t-butyl)cyclohexyl,
4-(cyclohexyl)cyclohexyl, 2- or 3-trifluoromethylcyclohexyl or 3,5-di(trifluoromethyl)-
cyclohexyl group. Of these, acaricidal activity is demonstrated for two compdunds of
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[err] 5 in which Ris an alkyl group of from1 to 10 carbon atons and
de ' ' in veterinary foromulations, particul

l £fAr
prophyl axi s agai nst protozoan infection. Copending inter;nBUBGHEET HAS BEEN
application No. PCT/GB95/00953 relates to naturally occyrri ngREBMAGEINdS of
t he gener%owlg_al a (P6) [err] 10 in which R represents DN cHotded atom
a hydroxyl” or an et hanoyl oxy group, and relates to their "'use as pesti ci des,
especially fungicides, insecticides and/or acaricides. These conpounds were

previously di . n t, hies Ch . et 993 | . Soc.
i | Cui m aBB0R af b A0 361488 Bdrhsch ol Y it afltymntiiaclibeier, o
the general 4-fineihgisiiyly-tydishiexy] grupphi ch’ Rlerr] is a straight, branched or
cyclic C[err] 'ail'nyl ?roucﬁ, and R2 is_a straight or _branched Cerr] alkyl
group or a d err EFRAZVRY ﬂosammgsw%vm%%}e said to exhibit
acaricidal and aphicidal actiggity but only conpounds where Rierr] is a
linear (Jerr] or (Jerr] alkyl groniﬁ_bare shown to have such activity. -3-
F:\ 136\ 918\ WOOLSPEC\ ANETO33Z. \NNP 02228 generjcally discloses conpounds
of the general fornula ) ] in whieh R
unsubstituted Cferr] COWs St [
agai nst ‘Theileria in cattle ‘a8hd sheep, \ gh lonl'y the conpound in which 5
Rlerr] is cycloheptyl is showh to have such a@Hgvity. Numerous 2-hydroxy or
2- al koxy 3-substituted naphthal ene-1, 4-di one conpound$ have been di scl osed

U5 255304 e nistoR s 8 R 6 6F B ol R b Gk HRL bestiipel i b 1577 °
veterinary formulations, particularly for prophylaxis against protozoan infection.
Copending international application No. PCT/GB95/00953 relates 1o naturally

J is a E bstituted or
0 w‘nds ar( aid to be active

occurring compounds of the general formula (P6)

0
R
)
C(CH3),— CH=CHy
0

10  in which R represents a hydrogen atom or a hydroxyl or an ethanoyloxy group, and relates
to their use as pesticides, especially fungicides, insecticides and/or acaricides.
These compounds were previously disclosed as plant metabolites by Chamy et al., (1993)
Bol. Soc. Chil. Quim. 38 187-190.

Numerous 2-hydroxy or 2 alkoxy- 3-substituted naphthalene-1.4-dione compounds

15 have been disclosed by Fieser et al and other workers for use in treatment of malaria (see
eg. US 2553647, US 3578685 and JACS (1948) Vol 70 pp3151, 3156-3165) or as
antitumour agents (see FR 2085660). These include a number of 3-isoalkyl substituted
compounds.

, The present inventors have determined that many of the prior art naphthoquinones

20 do not have high activity against whitefly, and particularly that most of the aphicidal and
acaricidal compounds specifically disclosed in the prior art have disappointing efficacy
when tested against whitefly of resistant and susceptible types.

The present inventors have now determined that certain synthetic naphthoquinones
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antitunmour agents (see FR 2085660). These include a nunber of 3-isoal kyl
substituted 10 conpounds. I.n_LS 2398418, Fieser shows how to prepare

2, 3-di substituted napht hal ene- -1, 4-di one conpounds fromthe correspondi ng
2-substituted conpound. The present inventors have determ ned that many of
the prior art napdbgsagey nones do not have high activity agai nstpeficheiobdsr
and particularly that nost of the aphicidal and acaricidal conpounds
"specifically disclosed in the prior art have di sappointing efficacy 15 when

tested against whitefly of resistant and, susceptible types, , The present

i nventors have no%%‘?%@ﬁﬁﬁéﬂ%%ﬁ“ﬁﬁ#ﬂ&ﬁ?“ﬁém% Quer those
- WD 96/21354 disclosed for such use in the prior art, particularly as applied to tehthielPSOwhitY1
and related 1,4 derivatized conpounds have ‘advant ageous pesti ci dal

properties over tProfcgedisyntheticeompoundsforthe useof the invemtiophaverexeellent pesticidabactivity y
as applied to treatpment _of whitefly. Prefer.red, synthetic,conpounds, far t.he
Ge oF the | nvent feaiFeh e it el endlttufes, Sin Tl Gelea SPREIBAS fsp Showin
alia, whiteflysangtodractivitgiagaitiét mite¥Oid/da" £phids! The Getipounas! ddeatificd by et Hrgscat

good activity agalinst mtes and/or aphids. The conpounds identified by the
present i nvent or SM¥elQrs haye paricylar YsecAgaingt sEainssof, yoand, fungicthal hays bepomei

t hat have becone | PRE&I i cially .
avai |l abl e pesti ci{agei%ﬁkg?:%er [ nggt%gﬁ{gc | rstﬁgspectaﬁit el%?eggeng “invention
there is provided the Axerdidg @ acfinspaspent offhe pessentdhvehtiormhese i€ prpvided the use ofia
salt thereof as a pesticide agal nst itefly, Leptidoptera and/or fungal
pests, in which WMP@@@?&‘E‘&&"M\"@&r fromO to 4, mrepresents an
integer 0 or 1; each R independently epreZS nts a hal ogen atomor a nitro,
cyano, hydroxyl, alkyl, alkenyl, haliQl kR4 hal oal kenyl, al koxy,
hal oal koxy, hal oal kenoxy, am no, i npr315 di al kyl am no,
alkoxycarbonyll0 carboxyl,( al kf yl t hi o, alkylsulph'gyl,
al kyl sul phonyl'; car banoyl , @ | oal kyl , %rﬁ%l or aral kyl group;
(A)m—'CHR

or a salt thereof as a pesticide against whitefly, Leptidoptera and/or fungal pests, in which
n represents an integer from 0 to 4; m represents an integer 0 or 1;
each R independently represents a halogen atom or a nitro, cyano, hydroxyl, alkyl, alkenyl,
haloalkyl, haloalkenyl, alkoxy, haloalkoxy, haloalkenoxy, amino, alkylamino,
15 dialkylamino, alkoxycarbonyl, carboxyl, alkamoyl, alkylthio, alkylsulphinyl,
alkyisulphonyl, carbamoyl, alkylamido, cycloalkyl, aryl or aralkyl group;
R! and R2 each independently represent an optionally substituted alkoxy group or together
represent a group =0, =S or =N-OR?, where R? represents a hydrogen atom or an
optionaily substituted alkyl group;
20 R3 represents a hydroxyl group, or a group -OL where L is a leaving group, or a group
which in vivo is transformed into a group -OL! where L! is a leaving group;
R7 and R8 independently represent an optionally substituted alkoxy group or together
represent a group =0, =S or =N-OR?, where R? is as previously defined; and
wherein R4 and R independently represent a hydrogen or halogen atom or an optionally
25 substituted alkyl or alkenyl group, or together with the interjacent carbon atom represent
an optionally substituted C4_g cycloalkyl or cycloalkenyl ring; and A represents a straight
or branched chain alkyl or alkenyl group. which may be optionally substituted, preferably
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R[_err] and Rl err] each independently represent an optionally substituted
al koxy group_or_together represent a_group =0 =S or =N-OR[err]. where

Rlerr] represents a hydrogen atomor an optionally substituted al kyl group;
20- Rerr] represents a hydroxyl group, or a group -OL where L is a |eaving
group, or wopearsss Wwhich in vivo is transformed into a groreT/cBM08041] wher e
L[err] is a leaving group; R err] and R err] independently represent an
optionally substitut ed al koxy group or together represent a group =0, =S or
=N-OR[ err] é?boﬂ'i:ﬁﬁih thaldh and
Rl err] mdep%ent icr*(:alg‘:ent a d%%%ﬁ'%r%hal gﬁag?%@n@ an ogg‘ll nal l'y
25 substrtuslmdvxah&;hememl-ﬂzﬁnﬂ gﬂoﬂpmmAdbesgmhdudwqﬂmmmm

ot oal keny! it atshat, aadhovBiEiadRE oral nith ol it mtod o the oyt fanbie cfln o
al kenyl grouammlmﬂm-b@slﬁundfthbmm:igtshbaﬂasmﬁéﬁmlw - 4-
96/ 21354 PCT/ GB96/ ooo41

with hal oden, an %rwabwhemgmwafwnmwwmgeﬂmgs fromthef t he
napht hal ene | I | oes
nolto I ncl ude % qua‘?‘ngnary car%on ﬁ%{iﬁa CM&M%%WM al
nunber of ](c:arsh-esmmmh cltrri mefﬂyamjaqtns hnrhmanﬁfnﬂgahaﬁtlﬂmh rempifs ligh. tWikerS -
osition of t t hal epe rjn o nore than 8. 5

Pr of er abl y n@%‘ﬁ%ﬂmw&@ S e B e st Bithe ppbeot A ng
fromthe 3- iéédn%lh&ciﬁ@%ﬂnﬁe%&ca%%@ﬁ&&@éﬂﬁehﬁﬁm%mme the

nunber of ca n atons Is restricted to or 2 whitefly activity is |ost
but anti fllﬂngaaphﬂulmenngrrqsdmdvsrehsegrwhlmmww-lR[ err] Rerr] forma

carbocyclic ring fhis is preferab di rect atta toth | ene 3-
position as incre H’ﬁ%ﬁ'ﬁ%r"?ﬂ %Y t% ﬁ@gﬁg%h&ﬁgﬁq@he ring
and the 10 ies\6F Befisiht a.w«.dagg l&ﬂiﬁ 6f%i>baesafftamzob:»ma1he
present use g‘g?tlcul ar X provi des conpounds for use agal nst whi tefIy

par ti cul ar | yAgerailet feuigeia og & solard) Broryansgnd da pigen tha baye dev i es of
Rhi t A
niger . 0Nl 2. (cHSBARICH dnle Opmgpétommmﬁbﬁqm -RaphiidhAifbne Hased Pestitfifes. 3

15 most preferably for use against whitefly of species Bemisia tabaci such as Ned 1/2, Ned 7,
and Pak types; these having been determined by the present inventors to be particularly
susceptible to the pesticidal actions of the presently identified compounds as compared to
those of, for example, those compounds specifically tested in US 2572946, US 4110473
and DE 2641343, Although DE 3801743 lists some of the presently used compounds per

20 se and describes them as useful against many different species of insect and fungi, no
indication is given as to the significantly advantageous application of such compounds to
combatting whitefly.

When the compounds of formula I contain a group defined as an alkyl, alkenyl or
alkynyl substituent group otherwise undefined, this may be linear or branched and may

25 contain up to 12, preferably up to 6 and especially up to 4, carbon atoms. A cycloalkyl or
cycloalkeny! group may contain from 3 to 10, but most preferably contains 5 to 8 carbon
atoms. An aryl group may be any aromatic hydrocarbon group, especially a phenyl or
naphthyl group. An aralkyl group may be any alkyl group as defined above which is

" substituted by an aryl group as defined above, especially a benzyl group, or may be an aryl

30 group substituted by an alkyl group.

When any of the foregoing substituents are designated as being optionally
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resi stance to one or nore cornercially avail abl e non-napht hoqui none based
pesticides. and 15 nost _preferably for use against whitefly of species
Bem sia tabaci such as Ned 112, Ned 7, and Pak types; these having been
determ ned by the present inventors to be particularly susceptible to the

pesticidal acti wipoerissshe presently identified conpounds as coper/cEdsHode1
those of, for exanple, those conpounds specifically tested in US 2572946,
US 4110473 and DE 2641343. Although DE 3801743 lists sone of the presently

used conpounds pe bgtﬂmari gsﬁg E?f | GRSt Pllé sefidR4 B,

di fferent speci esguo | ns?f':etasgan u%?ﬁ%\% | nd?%‘gyfagf I's gl \;’reb;etags toortqr‘%e"f
signi ficantly advihoseagustamsarip pmployed ém thef deyelopmentnefopesticidal ccoopatixst andépr the
vvlhikt Ieflyl. kV\heln thnelgtfiﬁ ouggs ;Of for Ing.l conh%igpmf‘g.&rou def i neg ﬁqs%oarn

al kyl, al kenyl or %"P FIRY ?“gﬂf}'% 'Rﬁ'ﬂ"ﬁ : Hﬁﬂ?‘
be Iinear or bransbpatyd Spetific ex@mpleéoof siich stbitients Fnchitiet fo? lerithple, ialdgen GtoRidd
especially up to 4, carbon atons. - A cycl oal kyl or cycl oal kenyl group may

cont ai n from 35t cnitre cyanes hydsasyl, slicyl, alkenyly haloglkyl; haloatkenyl, atkoxy; balpalkexysaminapn
| b ' d lql .
Rt ot ou. AR A IR b AR csBn (i f SRENT atifniio LR
whi ch i s subst ibt Woﬂ%lbmmoghm?ﬂo?q:dagwhgmtﬂwmwdﬁ.vﬁmw
, e ap ary. roup subsijtute n al roup. When an
0 °the For cqoi ng ©asseimeam e ieeiresar o e amnet e rsecips FREIFLS rerosents gy
96/ 21354 cl?gtsatirl;stan alkyl substituent this may be linear or bmcf@in@%%/&g%&

substituted the s uent” groups icpﬁ are optionally present may be a
one or nore ofl0t tod@, preferabiyup koy6.camg Inaayst prefenabiy up thed.clathonatomso f Whesanyoifdbe

conpounds and/or ghe nodification of such compounds, to influence their
SetIvity. per'st st oTEaime bt opretsms i o ey o tplReli Botnn i 91 5
such substi t uent syclpalkyPMoietyrhayeitsifbeSubstitdtedBy ot dtiBore ﬁalolgldrid’t&ns.(ﬁitﬂﬂ@yano.
hydr oxyl , al kyl, alken]?:/’:;n,y haloalkéh, hal oal kenyl , al koxy, hal oal koxy,

ani no. al kyl ani ncalkydi alkeuyl. haloalkyl, halealkepyh alkony pr halealkny\groups, Reefesghly, the aryl
al kyl thio, al kyl §ulali;dWlenvl moiety and the cycloalkyl moiety contains from 3 1o 8, preferably 4 107,
15 carbon atoms.

It is preferred that R, if present, represents a halogen atom or a nitro. cyano,
hydroxyl, Cy.4 alkyl, C;_4 haloalkyl, C5_4 alkenyl, C5_4 haloalkenyl, C;_4 alkoxy,
C1.4 haloalkoxy, Ci.4 alkylamino, di-Cy_4 alkylamino, Cy.4 alkoxycarbonyl, Cj_4
alkylthio, Cy_4 alkylsulphinyl or Cy_4 alkyisulphony! group.

20 More preferably, R, if present, represents a halogen atom or a Cy.4 alkyl,
Cj.4 haloalkyl, Co_4 alkenyl, C5_4 haloalkenyl, C;_4 alkoxy or Cj_4 haloalkoxy group.

Preferably, n is 0, 1 or 2 and it is especially preferred that n is 0.

It is also preferred that R! and R2 each independently represent a C;_4 alkoxy
group, especially a methoxy group, or together represent a group =0 or =N-ORY, where R?

25 represents a hydrogen atom or a Cy_4 alkyl, especially a methyl, group. It is especially
preferred that R1 and R2 are both methoxy or together represent a group =0.

WhenR3 isa group -OL where L is a leaving group, or a group which in vivo is
transformed into a group -OL1where L! is a leaving group, the leaving group may be any
group customarily employed as a leaving group. It is preferred that the leaving group is

30 such that the pK, value of the acid LOH or L10H in water is from 1 to 7, more preferably
from 1 to 6 and especially from 1 to 5.



al kyl sul phonyl, carbanoyl, al kyl am do, cycloal kyl, phenyl and benzyl
gr oups TVDLQHL|A/ 0-3 substltuents nay _be present .  Wien any of the

foregoing substit uents represents or contai ns an al kyl substituent group,
thirs may be linear or branched and may contain up 10 to 12, preferably up
'to 6. and Wo96/21388f er ably up to 4, carbon atons. \When any MIGBMIegoi ng
substituents represents or contains an.aryl or cycloal kyl- noiety, the aryl
or cycloal kyl noiety nmay itself be substituted by one or nore hal ogen

atoms. N {10, CyaMen RS Rieerid kiU iy e PR ranshipmRA kSN bup DL

hal-oal koxy groups. Preferably, moiety is a pheny rml ety and the
cycl oal kyl nlbiisa leaving gwupdt isisefersed thatghe pansfoymation issamried put in® plasng ool

oL o SRR o SR by pEREPEI ol R B o °
C[ err] hal oal-‘dtein;thnceC['ERIB] repﬂekelnisya ﬂcﬁg rdrmfpalsadi h@x@rclk | t%qomkwmfa no,

a k% Ul phi ﬁ@iﬁﬂz%&@;a]xswkgp%m&é%ﬁﬁinn?&mq ok h ey g Ry,
R1

hal I°a| E;’F?eq erﬁf{) eny| CZEI% Eal oa%tlg;n i -%'err iony ofzg&(ﬁ rlhsa

hal oal koxy geamlpggrﬁumferably nis O, 1 or 2and it is especially preferred

fggtepgnidZn?I y reffgag'@ﬁg gg Pt dﬁ%@&”ﬁ%ﬂb&egd% g%Wgr oup,

~or toget her ﬁ%ﬁ&&ﬁwsumﬂfeeumymmymyl&ml gi-ﬁﬁf&a 021511 LEPiRseNnt s a

capec al 1§ &”@E&s&r@? s ]nﬁ'[ ‘éé’cwﬁé)&éh ]-P@&)&{E’?aéklﬁgr Gy 2Rt ner
LS OB 0 5 okl Yok o ORI,
a | eavi ng gralkenyl, tangd drearaiknl group ugr zmg;odpe- R4 B2 cand t P¥Pairidependemivoyed as
- ?hleeg;/(;n\gagr oup. ‘ngﬂllgfé}p({;ef erred t hat Ee I e%lgkﬁrggg% 30 ?e}llfs[]aat got
more pref er yyyerd dr3iphu fol. Wlﬂ-.r@li PG R1T epfeldifl dndptibndlly sibstited aryl or
15  aralkyl group, it is preferred that the aryl group or moiety is a phenyl group or moiety and
that the optional substituents are selected from halogen atoms, nitro and Cy_4 alkyl groups.
Substitution at the 4-position of the phenyl ring is particularly preferred. For the purposes
of R3, the term optionally substituted includes, e.g.. substitution with silicon containing
groups, e.g.. trialkylsilyl groups such as trimethylsilyl, as a substituent on RIO R1l orRIZ,
20 Preferably R3 represents a hydroxyl group or a group -0-CO-R!! or-0-CO-OR! !
where R!1 represents a hydrogen atom or a Cy.jp alkyl, Cj.jp haloalkyl,
C1.12 hydroxyalkyl, Cy.15 carboxylalkyi, phenyl or benzyl group.
| It is particularly preferred that R3 represents a group -OH or -O-CO-R11, where'
R represents a hydrogen atom or a Cj_g alkyl, C1_¢ haloalkyl, pheny! or benzyl group.
25 Most preferred for Rllisa methyl, ethyl, propyl or butyl group.

Preferably, R7 and R8 independently represent a C_4 alkoxy group or together
represent a group =O or =N-OR?, where R9_ represents a hydrogen atom or a Cy_4 alkyl
group, but it is especially preferred that R7 and R8 are both methoxy or together represent
a group =0.

30 It will be realised by those skilled in the art that compounds wherein R! and R
and R7 and R8 are each alkoxy, or in pairs =S or a group NOR?, will be potential
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PCT/ GB96/ 00041 When Rlerr] represents a group which in_vivo is transformed
into a group -OL[err] where L is a leaving group, it is preferred that the
transfomation is carried out in a plant to be protected ora pest to be

conbat ed, pref gigdghisspy action of enzynmes within the plant or pegtinscdods:
instance, if Rerr] represents a [err]-acid group, such as
-0-CH err]CH err]CO OH where 5 -CHerr]CHerr]COOHis not a |eaving

it be. _ _ : . o i
gz_}og CI—I[e;nra{- C&%ﬁ@%%ﬁ gy gﬁi erri-%XI gg&s@“mg&e&%%‘éii%ﬁ Iy
| eavi ng group. qufnefeabﬂyomﬁﬁmdeqftbsmemoa group -OR[err] where R[err]
t hyd I bsti t ut I I
epresents 2 hydr oo gL %&MW@@' e, o 85, &1
-S
Rerr ], SORer 1y mitd rcIZIﬁIn&he”] R[e”]) B _P( éxwith the inerjacent carbon

-P(X)(R[err])(O err]) ( ). Wnere
Rl err] repres®entatons réppescnticin- isopti lﬁﬁm

ndepantient 1y r SPURISHE seERS roge%ﬁq#gmem?[' EI'S%AH ﬁaﬁ?&v‘é’%ﬁ'”

al kyl group and hXloedeiyd Resips. mm@ﬁblyok and RA ureﬁaepmdéﬂﬂgrseleabelﬁb}n Q4
Rlerr] represents an optlonall substituted aryl or 15 aralkyl group, it
is preferred thalkylGs-gbslealkyly 2»4 iapd {2 alkeayhgroyps f?"ﬁ‘r“i'ﬁﬂ ety and

that the optional suRg Eotinds at,.gy;ﬁgm

Clerr] allkyl groups. gb%‘HIt I tut | on at tﬁﬁ?%&&%ﬁ.{&?ﬂ&gﬁpt he "p enylh | ng S
particul arl yt@r (ghmpr &utaﬁbrbakésd‘opfnmcbﬁﬂﬁﬁnelh@nb@mdpﬁsomhla; sodium
substituted lnclu subst 0 on ont ai roups

g.. trialkylsil }’I‘-" p§°‘§§§ E%‘h? I"H! nlfaﬁ%n? eﬁ&nple
Rlerr], Rerr] Qémﬂb%ﬁﬂessa&asmemylmﬂnﬁfammluaﬁi&gsdchraewﬁamﬁes ahydr oxyl
group or a group - OCO err] or -0-CO err] where R[err] represents a

hydr ogen at om or a Cltayilipe apnesiatedythosp sk theyart theyraanyjof the GP@Mqufﬂle

that Rierr] °?ZL?*'§€§%¢§ RS fnRat Yol o B e ol sh St Fpid el

a hydrogen at$mThe irvetiot this inckjés, bofk the tddnmababmhmmwes of thesenzy |

group. 25 Mpst preferre for Rlerr] is a meth 5{% | or but
group. Preferably, Hﬁff“ﬁig‘?‘ﬂ'}“ E’Q%‘E'Idﬁqr ‘Eggﬁ?‘gé

al koxy group or éﬁ\%ﬁwﬁ{e aﬁm’tyemﬁ@ﬁ armdeu edmwm,mimmﬁm%w

represents a hydrogen atom a Clerr] "al kyl group, buf it is especially
preferred that R[hsmq endqpemﬂ!bMIa gen, halogen oran optignally:halo-
substituted alkyl or alkenyl group.
20 In this first preferred group compounds of general formula (II)
R\ ,R2
R3
a1
CHR4RS
R8 R7
or a salt thereof are used

in which R, R}, R2, R3, R7 and R8 and n are as defined for formula I and R% and R?

independently represent a hydrogen or halogen or an alkyl or alkenyl groﬁp that is

25 optionally halo-substituted while remaining within the limits for carbon chain iength set out
for formula I.

More preferred compounds of the general formula (II) are those where n is 0,



a group =0. 30 It will be realised by those skilled in the art that
conpaunds wherein Rlerr] and err] are each_al koxy,

or in pairs =S or a group NOR9, vvi |1 be potential -7- WO 96/ 21354
PCT/ GB96/ 00041 bi ol ogi cal precursors for the correspondi ng napht hoqui nones;

~the napht s being the preferred conpounds of the |

- Preferabl 3&8%@‘3816 and R err] each independently represenﬁ%, or a
. CJerr] alkyl., C(err] haloalkyl, C[err] alenyl or C[err] hal oal kenyl group
- or, togethergithoph b o1y §§Q%

- cycl oal kyl o[f’ w@lﬂzo’fgﬁ W{‘Jﬂ"gg%‘iﬁ%? %gmab'[ g%enal Bb m?se%&#h’

~ substi tut ent@. b halbhlk&hylgﬁﬂb&n&thedmunet hyl ,

then roup refr
ﬁw

" hal oet hyl and aI err an er ar e
- i ndependent I‘9d§’€1‘ h%fI%ISR-W\ﬂk% P-7al kenyl

and (err] O DRReE bl %m.monal gte oRelndRk1 Fo Ty 2 |

may formsalts represents a roxyl 10 group. tabl e
bases for5f callml,rayd mosﬁprefatably -OiE Mastprefecablya@HR' smt,mmrﬁlotn 2to Seabans,

hydr oxi de, potasgi.umh id b
eiairgre te erlto ioa?;sl Hﬁ?]%’é’é%r i %’?ﬁ'@?‘#ﬁijﬂnﬂgﬁ?‘#@%ﬁn fi HB§°%'%§E’Sas
pyrrolidi ne.habé gotid! Actxbi@yWmm?dn@wemﬁ@o@kszblpeﬁuwcﬁahﬁsar&r&hﬁér many

of t he corrpounds for the use of the present invention will exist as
di ff erent gémeﬁmgxcea Roralerd, Bromvage and e,dr B'Gﬁ’bi"é“le Wmmaemiweammms

i ncl udes both th aigmg BHM?)M‘! ff@ﬁﬁe fﬁrgtst

preferred disti nc? grou corrpoun e us rst aspect of
the invetdi aispdchef Iﬁm mhrgnndﬁl—iﬁ&enm&tR[ RPsis mrmduleak pmuﬂaa:&dbglkyidq,racent

Py ogen, - nAVBUkETSYngARd A e P a”f’p Ff%vﬁv&grhdl oo e foriph g gl

group. 20 prcferredlfan{nnhﬂlf)'rSt preferred group conpounds of general for mul a

(rr) [err]
(I
o
(Al —CH '

wherein RS R7 rs-
15 n,A,R,RI,R2 R3, R7 and RS are as defined for general formula (I);
m represents an integer 0 to 1;
and R4 and R3 together with the interjacent carbon atom represent ani optionally substituted
Cs.7 cycloalkyl or cycloalkenyl ring. |
More preferably the compounds of this group are of formuia (III) wherein R! with
20 R2, and R7 with R® are both =O; n and m are 0; and R% and RS together with the
interjacent carbon atom represent a fully saturated Cs_7 cycloalkyl ring which is optionally
substituted. _
Still more preferably R4 and R together with the interjacent carbon atom represent
a Cg.7 saturated cycloalkyl ring substituted with halogen, most preferably chlorine or
25 fluorine, or with Cj_4 alkyl or haloalkyl or C5_4 alkenyl or haloalkenyl group R20. Most
preferably R4 and R® together with the interjacent carbon atom represent a cyclopentyl or
cyclohexyl ring substituted in one or more of the 2, 3 or 4 positions with a group R20,
Preferred compounds of this second preferred group of the invention are

-9-



or a salt thereof are used in which R Rerr], Rerr], Rerr], Rerr] and
Rlerr]l and n are as defined far fornula | and R4 and R5 i ndependently
represent a hydrogen or hal ogen or an al kyl or alkenyl group that is 25
optionally hal o-substituted while remaining within the limts for carbon
chain length set out for formula |I. Mire preferred conmpounds of the general
formula (11) ar ¥¥E*¥vhere nis 0, -8- WO 96/ 21354 PCTIGBSN00A1
PCT/ GB96/ 00041 R err] with Rlerr], and Rerr] with R[err] are both =0;
wherein one of R err] and err] represents hydr oge C{er}] al kyl or

crﬁrr] hal ogl kyl dercemweflbr agginstowhiteflyy €% bammylo di.ctabach n avhen dhe

ot her is indepen %FE#EJ fitebd I ra

derr] al kenylo S%EA&PT&J oa %Wkggroup y%?‘ésdtgrtheefqﬂ?ﬁ%emﬁwmge

-O ]S:O RLler r] Gelr -0 COI@aRixﬂdgghnmmlgllﬂégmpc}undsot f@[xdrst]asﬁect aﬂtkqﬁhve:ﬁbadthunwiety
refera - CH. rkef er a ain 0 5 carbons IS

Found by %/he invm‘%[‘{q 5%’5'55?? ‘EW&P@I‘"& ?'fdg‘ acer

general |y haVesW&%&ﬁﬁ'ﬁiﬂGWﬁBﬁ:&l&ﬁ@&%ﬁoﬁ% Fg. eraéaly
sol ani, oryzae an

position chain is 7 carbons or less, fungi, eg. R

ni ger, whil e r et apetveey 2:andi4cartbpn mmwommm&dmnﬁ&ferred

di stinct group.of co u fII’St Oa

the invention the mwgqmerrﬁféa{p %’P%%'P plésft o} %

cycl oal kyl or cywmwffﬁm@mbfmﬁmﬁ@aﬁqm gr oup of pr ef erred
compounds of formula (1) are of preferred forrmula (111) [err] 15 n, A R
Rlerr], Rlerr], Rerr], Rerr] and R r] grze as defined for general
formula (1); mrepresents an intege i ﬁgd Rlerr] and rr] together
with the interjacent carbon atom an"optional ly subStituted CJerr]
cycl oal kyl or cycl oal kenyl r(iRig girably the corrpounds of this
group are of formula (I111) wherei ' R—CHR"RS

10 wherein R8 R7
“n, A, R.RL,R2, R3, R7 and R8 are as defined for general formula (1);
and
R4 and RS each independently represent a halogen or optionally substituted alkyl or alkenyl
group.

15 More preferred compounds of this group are of formula (IV) wherein n is 0, Rl with
R2, and R7 with R8 are both =0; A is a C_g alkyl, C}_g haloalkyl, Co_g alkenyl or 5.4
haloatkenyl chain, which may be substituted by a halogen or a branch chain which may be
halogenated. Preferably R and RS are C5_g alky! or haloalkyl or Co g alkenyl or
haloalkenyl. R3 is preferably -OH, -0-CO-R!! or -0-CO-O-R}1 where R11 is C}_3 alkyl,

70 and most preferably OH.

Preferred compounds of this group are those where A is a group -(CH;),- where a
is an integer of 1 to 6, more preferably 1 to 4, or -(CHjy),-CH=CH-(CH;)y,~ where a and
b are integers which add up to 0 to 4, and analogues of these wherein one or more of the
carbon atoms in the these groups are substituted by alkyl, haloalkyl, alkenyl, haloalkenyl

35 orhalogen.

Particularly effective compounds of formula (III) for the use of the invention are
those wherein one or more of A, R#% and RJ includes a haloalky! or haloalkenyl group,

particularly a trifluoromethyl group. Preferred compounds include those where

~10-



20. Rlerr], and Rerr] with Rerr] are both =0; n and mare 0; and R4 and R5
together with the interjacent._carbon atomrepresent a fully saturated

Cerr] cycloalkyl ring which is optionally substituted. Still nore
preferably R err] and R err] together with the interjacent carbon atom

repr esent saturated cycl oal kyl ring substituted nost
pr ef er abl y@ghqflg{rzls%]e or 25 fluorine, or with CJ[err] al kyW’MI kyI or
Clerr] alkenyl or haloal kenyl group R[err] . Most preferably Rlerr] and
Rlerr] toget 51 gg; C t entyl or
cycl ohexyl P‘% fst{}‘ui n on P %%re ogs ?ﬁﬁwm %qt’#@hs W th
a gro;Jp R[eruiﬂuorﬁhvghﬂbthy% U Bothngasubst futedfant halogetad eompogids hivegood activief t he

i nvention are

PCT/ GB96/ oo@ﬂ&ln%ﬂfe’é?rﬁéﬁ'égw whendbs loggestehaind the jpasition §s unte Jearbaps-y speci es

of B.tabaci when the cycloal kyl or cycloalkenyl ring is directly attached
to the naphthalene ring, ie.m= QO In a third distinct group of conpounds
of the first aspmmmafﬂwmmmmmﬁdgsm@ﬂmm@dfmmaepresent

200’6 carbo Orm‘?ﬁﬂ@%ﬁﬂé@gﬁ%ﬁ#’%ﬁn@aﬁ%ﬁied S i
preferably .gh&laﬂkﬂ ; 6L~ CHRA {s@f Sohalaatkyl @m t he napht haI ene

ring. Thus i.n thls i stinct group of corrpounds for the use of the invention

t he conpounds of Prefrred) Zmsubstjtuigd cyelpalkylcompounts; suchhas 2-ydwxyraf-methyl-A. R

Formul a (1) oy iyl g iR, oladl oy R, By ol BFRENAY

or opti onal layaifsshiteflyiscdnmphied ko the Bahddgnyhbs@mdhyclbﬁlkyi compoMntse preferred
conpounds of his roup are qf form,JIa (IMG wherein nis O aﬁ{zerr w t h

Rlerr]. Bhd R er Th rly provides;a egrapound &Rrr]
hal oal kyl, Cerr] aI kenyl or C[err] hal oal kenyl chain, which may be

substi t ut ed by a hal ogen or a bran chaln whi ch may be
R20
e @g o
(Al

wherein n, m, A, R, Rl, R2, R3, R7 and R8 are as defined for general formula () and R20
is selected from Cq_4 alkyl, C;_4 haloalkyl, C5_4 alkyl and C5_4 haloaikyl.
This aspect of the invention further particularly provides a compound of formula
15 (VI

0

R3
L]
1
(A} — CHR&R5 i

0

whereinn, m, A, R, R}, R2, R3, R7 and R8 are as defined for general formula (I) and one
or more of A, R4 and R? is or includes a haloalkyl group. Preferred such compounds have
A as a Cy_4 alkylene group and one or both of R4 and RS is triflucromethyl.

20 Preferred isohaloalkyl compounds of formula (VI), such as 2-hydroxy-3-(2-

<11-



hal ogenated. Preferably Rierr] and Rlerr] are Cferr] alkyl or hal oal kyl or
Cerr] alkenyl or haloalkenyl. Rerr] is preferably -OH_ -OCO R err] or
-0-CO-0-Rerr] where Rerr] is (Jerr] alkyl, 20 and nost preferably OH
Preferred conpounds of this group are those where Ais a group

-(CHerr])[ershovhathgs @ is an integer of | to 6, nore preferamw, or
-(CH err])[err]-CH=CH (CH err])[err]- where a and b are integers add

up to 0 to 4, and anal ogues of these mherein one or nore of the carbon
atomsrnthethe s. are.sub tut aIk |

hal oal kenyl 25 F‘Eg’gh’ Lap ﬁ'b?‘ %8“6’?*15 Li% W:“Eﬁ?‘r%r'&a’ty
(rrr) for the u aaguﬁmagwéﬂrggmﬂye those wherein one or nore of A,
Rerr] and Rlerr] includes a hal oal kyI or haI oal keny group, Eart i cularly

trifluoromethyl gr ourf“ﬂh#félpﬁﬁ FE@P@‘E\% ) where R1 WlﬂD
96/ 21354 PCT/ GB96/ 00041
-A-CHRerr] R err | s an | sg? oroaf%ﬂ‘ group, eg. such as

2-trifluoroneshyl pr owmwmemmﬁmmmwmwaﬁwmwmmmm ed
and hal ogenat ed co ound;mp 0 d-actlvhqtgxﬁaﬂlchnst t.he af or &gr d fun‘%r
when t he | ongest ‘E i 8 }Y comprises drrating ¢

aspect of the prasshind of\hdenerl il ¢ SprefRidbly agmmmmaho meard).) . S

wherein -CHR[err] err] forms a 2-substituted cycloal kyl ring., preferably
2-substituted by C [ Preferablykthe loous comprisés theipastsi 1.6/ whitefly, Lepidoptetaansi/or| fgiy r |

I s an i sohal oal kyl roup. Preferred u L tute | oal ky.

such as 2- hydrofé '?"Zm ﬁ’e ;ﬁ“}s’ﬂfﬁﬁﬂﬂ&%ﬁvf"ﬁ M @Pﬂﬁg\’ H‘b‘i
only novel, pyt wamoﬁrph@ésltﬁé asﬂ:ypbls@hstaﬁalm MaRflal, Phahts\Wtiahihdly sibfect to or
conpar ed to the 3- and 4- substituted cycl oal kyl corrpounds 10 Thus

this aspect oftrsebjpmbmt@#bapmw ofisuch plentgexth anvéwpmmhxdrsmbpmsare

Vi wh
(1) (o701, o i st g o, bl b i e G
Cerr]allkyl, C[dﬁme#tiwémbhmbm fof spraylingatdotis ta RomBitdnfebtsddroby kotseflies or other

insects, acarids or fungi, in a horticultural or agricultural environment for treatment of

15 stored crops, especially cereals, or to spray growing crops such as cotton or rice to combat
infestation by pests, particularly whitefly and related species, and in a medical or veterinary
environment, for instance, as a cattle spray to prevent or treat infestation the pests.

In a fourth aspect the present invention also provides processes for the preparation
of compounds of formula (1) and particularly of formula (II), (II) and (IV) as defined

20 above.

In a preferred process for preparing compounds of formula (I), (II), (III} and (IV),
a compound of the general formula (V)

0

R3
W LT

0

in which n, R and R3 are as defined above, is reacted with a carboxylic acid
25 CHRAR5(A);,-COOH where R% and R3 are as defined above, in the presence of a free
radical initiator, such as ammonium peroxysulphate and silver nitrate in a suitable solvent,
such as aqueous acetonitrile, to form a compound of the general formula (I), (II), (1) or

-12-



Thi,s aspect of the invention further particularly provides a conpound of
f or pHa—-15 (M1 [err] wherein n,. m A R

Rlerr], Rerr], Rerr], Rerr] and R err] are as defined for general
formula (1) and one or nore of A, Rerr] and Rlerr] is or includes a

hal oal kyl g¥skpaasgr ef erred such conpounds have A as a C[er{g]r,éﬂme group

and one or both of Rlerr] and R err] is trifluoronethyl.

Preferred isohal oal kyl conmpounds of formula (VI), such as 2-hydroxy- 3-(2-
-11- V\D9§,¥il¢$4 ula c . iable. but. i

PCT/ GB96/ 0009 )y FPTPeRAs of formula. (V) Are commescially ayailable but.ig any case may pe |
novel , but hprpared Gomadirespohding avdilable beizogginéises \uph lsulsstinitddl dllenky usitig égt her
novel conpou&d O{dpi[he jnvention are those of fornula (1) where R err] with
Rlerr] and/o 'i{é CORIONK err] are not both =0. 5 A third aspect

of the present i nge/diiifer Arobcde for replibdnbr e &E{F&ﬁﬁﬂsio?ﬂxe%ﬁfiﬁ\ymﬁon

Lepi doptera and/or fungal pests at a |ocus which conprise eati ng f he
| ocus wit g athesompound offormude (\Brie reatted withnalcampoynd of famuiaKHA)qfCHRTRT al
formula (1), (111),o0r (1V). Preferably, the |ocus conprises the pests,
i .e. whi t'eflymwﬂi‘}i t & andm @reas defipedifor fonnula & and Xdng leavinggroup thatwilbct t o

or subjected : b e i ses
t he pests pelrea‘geet,ﬂa é‘?’ﬁoﬁ(’e‘ﬁxf&g@ga %%WE%K‘%&'%?EF ﬁ%lg(sméﬁ g? échﬁﬁ’gg& or
subjheclt ed tomaﬁ:matdsyltyoupemsmmdﬁcaﬁiedmchmsdmw_ f r.ilxb@d,mﬁ.cﬁw"dibid\?i ch”
such plants are growing or, afe to be_grown. Specifica . conmpounds o
formula | mespches auminin chlogds, using QnsoEeRdty RS dpssri ey andGaies o

conmbat irﬁ)es{,ﬁttpé;n.tsxchmggj;,im}:ggs;gt her insects, acarids or fungi, in a

horticultural or agricultural environment for treatnment of 15 stored
crops, especi al | yCompauniisof formula(T)xbtained by thesemrocesses may theh ba furthet xeactedr ri ce

to conmbat infestation by.pests rti,cyularly whitefl nd rel.at.e eci es,
“and in a ned%‘ﬁ%#“\y@fsévmsﬁwéﬁﬂvf\éf WH‘?@PM@?@%@"&% spray
to prevent OgompoBiads dfforfillad), adddsited.pests. In a fourth aspect the present
-invention al so provides processes for the preparatigpn . i
For use in this alternative method, in the case where R% and R? together with their
15 interjacent carbon atom form a cycloalkyl or cycloalkenyl ring of from 3 to 10 carbons,
many of the cycloalkyl and cycloalkylenecarboxylic acids are commercially available and
the carboxylic acid groups thereon may be extended by known techniques to give access
to longer carbon chain lengths, and then substituted if required using techniques well .
known to those skilled in the art. For example the Arnst-Eistert reaction may be used to
20 givea-CHy- extension (see e.g.. Meier and Zeller (1975) Angew. Chem. Int. Ed. Ewgl., 14,

32). Alternatively compounds where m is 1 may be accessed by the reaction of the

corresponding cycloalkanone with ethy} cyanoacetate and subsequent reaction with a
Grignard reagent, followed by hydrolysis to yield the cycloalkyl acetic acid
(see e.g. Amsterdamsky et al (1975) Bull. Soc. Chim. Fr. (3-4 Part 2), p635-643 and

25 Muhs M. A. PhD Thesis. University of Washington, Diss Abst. 14, 765 (1954) to increase.
the carbon chain length in increments of 1.

For preparation of compounds containing R4R3 rings having higher numbers of
carbons, the corresponding monobromeo-substituted cycloalky! or cycloalkeny) compounds
may be converted to the carboxylates by formation of the Grignard compound using

30 magnesium and then treating this with CO», e.g.. in the form of dry ice. The carboxylic
acid so formed may be converted to the alkyl carboxylate by alkylation using,

«13-



of conpounds of formula (I) and particularly of formula (11), (Ill) and
(I'V) -as defined 20 above_ln a preferred process for preparing conpounds of
formula (1), (I1l), (11l1) and (1V), a conpound of the general formula (V)
[err] in which n, Rand R3 are as defined above, is reacted with a
carboxylic aci dygostsd err] Rlerr] (A [err]-COOH where Rl err] anch@Mre
as defined above, in the presence of a free radical initiator, such as
anmoni um per oxysul phate and silver nitrate in a suitable solvent. such as
agueous acetonitri]e, S t ner al I )
() or <120 %%gcgj@f%ﬁﬁ 8 RAHP ol be, ! MtnIFHERAE of by iduh! wherk RE)s
PCT/ GB96/ 00041 ( | Agroufasefinedisbové tHaoisstable undgr these comditionsci al | y avai | abl e

but in any case may b re ared fr corr i ng. avai |l abl e benzoqui nones
and substituted al kendd ﬂg??‘]e?%ﬂ&!e‘ﬁé @aﬂuvmﬂgvl%ngmmvmom
further process fzﬁﬁnﬁkqpﬁdsﬁioh%uﬁfcafﬂagylﬁew%c&ﬁ plishi rﬁ&ﬁ&ﬁsl&n@%ﬁ%hﬁ@e5

the conmpound of formula (V) is reacted wth a conpound of formnul

X- (A)m CHR[ err ? R{skillejl inshe asi Startifg:froin, thefing mpno-nnsanwited @chaﬂ&ﬂedef:arhayhf: alkyl

formula I and X |sal n t hat ave the ca d t

charged radi cal ?'E??l ‘E&Pgeker‘?ﬁfﬁ ‘]WM n%?%g? gﬁ“?ﬁ#&"“
tosyl group. Thi axsmgafght & initidtof, Fedction mteg C xemaweﬁﬂaamﬁ oachcgrdupsaﬁth a
Lewi s acid such as al umi ni um chl or | de, é‘g condl tions broadly a

descri bed by Fi eJeduction usinge paljadi urqcparm ¥sis Seaditipnsgaligwipg szguewzggfs the

Conpounds  of forefm,éﬂ bBRA. 2 ”%?%M&ﬁﬁp@é@@rﬁﬁgﬂw}’o B Sifed it He M3 for

reacted using th eri vatlsatlon pT ocesses ove or conbi nati ons
t hereof to obl@i nhé purpdses ofavoessing dthentorhpounild of the generabforkaala(Bd. For use in

this alternative neth in casge wher grr] and err together W|th
their 15 interjacent %gg}pgmffsgf r‘% ﬁ‘i&oﬂ%’?“ ! /v f
from3 to 10 Carth?die%epreparedbyreacnngacompoundoffonnula(l)mwh:chR-’representsahydroxyl :

group with a compound X-L, where X represents a halogen atom. in the presence of an

organic base, preferably a tertiary amine such as triethylamine, or an inorganic base such
. 15 as sodium carbonate. For instance compounds of formula I in which R3 represents a group
-0-CO-R11, where R1! is as defined above, may be prepared by acylation of the hydroxy
‘group in a suitable compound of formula 1, for instance, by using an acyl chloride R11-CO-
Cl in a suitable solvent, such as dichloromethane, in the presence of a base, such as
triethylamine. Alternatively compounds of formula I in which R3 represents a hydroxy!

20 group may be reacted with a compound HO-L where L is as defined above and includes the
acid C=0, in the presence of a dehydrating agent such as dicyclohexylcarbodiimide.
A further route to such compounds is provided by reacting a metal salt of a compound of
formula (I) in which R3 represents a hydroxyl group, that is, R3 represents a group -OM
where M is a metal ion, with a compound X-L as defined above.

25 Compounds of formula (I) in which R! with R2 and/or R7 with R8 each
independently represent an optionally substituted alkoxy group may be prepared 'by
ketalisation of one or both carbonyl groups in a suitable compound of formula () or(
V). for instance, by using a suitable alcohol in basic or acidic conditions, such as by use
of a solution of potassium hydroxide in methanol.

30 Compounds of formula (I) in which R! with R2 together and/or R7 with RS
together represent a thiocarbony! group =S may be prepared by treating a suitable

-14-



many of the cycloal kyl and cycl oal kyl enecarboxylic acids are comrercially

avaH-abl e and—the-carboxylic_acid graups.thereon may be extended by known

techni ques to give access to | onger carbon chain | engths, and then .
substituted if required using techniques well known to those skilled in the
art. For oxowghmsé he Arnst-Elstert reaction may be used tgcréEnosiboss

-CH err]- extension (see e.g.. Meier and Zeller (1975) Angew. Chem Int. Ed
Ewgl ., 14, 32). Alternatively conpounds where mis 1 nay be accessed by the
reaction of the correspondin al kagone_wi th Psthyl cyanoacet ate and

cycl
subsequent rcempeyngof farmyla(l hﬁ%ﬂl‘@“ﬁ“@ éﬁ@?wm%m=ﬂymﬂl§#§‘gto
leld th | ty | Bul | .
yi 21 the cughial i See! Linaty (R 00 ORI RGBT FhUAARL 0
Uni versity dliphiosphictane2drdisuiphide)/ising pratectingréups Svhkretrequined. ease t he car bon

R 11 nge havi ngKOURaORoF ok iEbih RE AR RenB sSR! R RS Bpufa” 10

monobr onos s ysrbdeht dreckin Group! NIORD, whike! Fbis s Bifined ABOWR iy bERrepaRdbynVer t ed
to the carboxylates by formation of the Grlgnqrd mpouwnd §§| na 30

mag_nesihum anga undﬂfé'omwar{lbg{min]ﬁ and Ry andiR{ an¢) I
ragnes ! o
car boxy! at o "B & ipRfidin B AE Ay or Ry 70 Sty St RE befined

PCT/ GB96/ 00@Bdvecinghe presenceoflaishsél[sack ds, pysidize. net hyl i odide, in the presence
of butyl-Iithiur ere Rlerr] . is roup as defined above that i s stable
under these congh’ .°@0§&4§bﬂﬁ&ﬁg’fm tign propsses may b perfermed to achieve

cycl oal de/QﬂédeQ%M%h?B&JMEnﬂﬂaﬁ?ﬁi tions other than the 1-position to the

car boxyl ate nmay be acconplished by nethods known to those 5 skilled in the
art. Starting frolm afifthr aspectrafn dhel poesentrinvention \an | insectisidal madéon fungisidalc al ky|

esters. alkylation nmay be, dirrected at the desire ositjon .as previ qusl
Goser  bed aRomposipe 18 proxiefl i Ginefises A SpBPSIN S SBREIR G B el Y
al | ows i nt r gshala (@), (UT) E/EB5), & defined Mo, ih R3bGadoN Witlbat Mhsttible lcitlier) 'SugR bon

catal ysis conditions allowing saturation of the
a composition may contain a single compound or a mixture of several compounds of the

dry

15 present invention. It is also envisaged that.different isomers or mixtures of isomers may
have different levels or spectra of activity and thus compositions may comprise individual
isomers or mixture of isomers. _

The compositions of the invention typically contain from 0.001 to 95% by weight
of the active ingredient of formula I. Preferably the compoéitions contain from 0.001 to

20 25% by weight of the active ingredient when they are in ready-to-use form. However,
higher concentrations, for instance, up to 95%, may be present in compositions to be sold
as concentrates for dilution before use.

The compositions of the invention may be mixed with a variety of appropriate inert
carriers such as solvents, diluents and/or surface-active agents to form dusts, granular

25 solids, wettable powders, mosquito coils or other solid preparations or emulsions,
emulsifiable concentrates. sprays, aerosols or other liquid preparations. Suitable solvents
and diluents include water, aliphatic and aromatic hydrocarbons such as xylene or other
petroleum fractions and alcohols such as ethanol. Surface-active agents may be of an
anionic, cationic or non-ionic type. Anti-oxidants or other stabilisers may also be included

30 as well as perfumes and colourings. These inert carriers may be of the type and in
proportions such as are conventionally used in pesticidal compositions. These inert carmriers

-15-



unsat ur at ed bond. Many ot her mani pul ations will occur to those skilled in
the art for 10 the purposes of accessing other conpounds of the general
formula (1). Conpounds of formul'a (1) in which Rlerr] répresents a |eaving
greup as defined above nmay be prepared by reacting a conmpound of formula

(I') in which R3 génts a hydroxyl group with a conpound X- L"FMWI
represents a hal o.gen om in the presence of an organic base, prele y a
tertiary am ne such as triethylam ne, or an inorganic base such 15 as

sodi um car bonat e. For instance conpounds of formula I in which R3
represents a groumay®eGs the aype] andvinepropdrfiensr fuch s aee dmﬁrémimalbbusnd inrpestididal

prepared by acylation of the dr ox in. a.suitabl e.co 0
formula I, for i nSYpRSHONg %‘E‘i‘% 5%“‘%&7?'?% %ée‘ﬁf@t’?}he ﬂtt%plantto
suitabl e soI vent , hetsdteddS d| chl oronet hane, in the presence of a base, such

as triethylam ne. Alternatlvel corrpounds of formula | in which R3
represents a hydroxyl plescrfisarmiers knovwnda be é'&‘akh B ysedp ForBpRSiiopdincomemtiag |

dahyarati ng. agant 1 aﬁﬁ‘*" R S POl b ok o i weifBnione, ad,

conpounds is provnﬂedsﬁtylfrcd@ctherﬁyﬁampbtanﬁaZﬂZB% AU 4hD8U5d US 4970328 land (P)
in which Rerr] r drox that is. Rlerr] represents a
group - OM where l\)g&g@iﬂ\@ﬁf ound X-L as defined above. 25 -
Conpounds of formula (jy) adaalmbqnesghﬁ&f Lame;s NihBlcBimpdsidti/ T thrREhton¥nhy alss

each independently represent an optionally substi t ut ed al koxy group nmay be
prepared by ket al cmnmommnmnnm@rmfummmmmmmn bof

formul a(l) or( i nst anc nb5|co

aci di ¢ condi ti'dns® ?&8!1‘%“%%&@*‘6&8‘*@8%@%‘& Bﬁ%ﬂgg ;aaagxlphlt
met hanol . 30 swﬁfgmnuﬂdavﬂﬂnhemmﬂd:)ﬁmpmchva[@m] with Rlerr]

t oget her and/ or Rz[!err] wWith Rlerr] together represent a thiocarbonyl group
=S may be prepared by Fheduesenidnventd ‘B”glﬂ}%‘ begdescribed {yshersyywaynf illustration only by

PCT/ GB96/ 00041 CO{QP&&E@ t8 fﬂgwtn%&in%k%tﬁﬁ?&lgﬁwdoﬂamv% ie&Purther

Rlerr] with Rlerr] are bot
embodiments of the invention will occur to those skilled in the art in the light of these.

15 EXAMPLES

To a stirred solution of 2-hydroxynaphthalene-1,4-dione (1.00 g, 5.74 mmol),
cyclohexane carboxylic acid (1.10 g, 8.61 mmol) and silver nitrate (520mg) in acetonitrile -
20 (15ml) and water (20ml) heated at 65-70°C was added an aqueous solution of ammonium
persuiphate (1.77g, 7.77mmol) in water (10ml). After heating for 1 hour the mixture was
cooled. diluted with water (50ml) and extracted with ether (3 x 40ml). The combined ether
fractions were washed with water (3x25ml), saturated sodium chloride solution (25ml) and
dried over magnesium sulphate. Filtration and evaporation of solvents under reduced
25 pressure and silica gel chromatography yielded the title compound (364 mg, m.p. 133°C).
This compound is listed as compound 12 in the Tables below.

The method of Example 1 was followed using lawsone, ie. (2-hvdroxynaphthalene-

-16-



agent. such as Lawesson's Reagent (2, 4-bis(4-nethoxyphenyl)-1,3-dithia-2,4-
di phasphet ane-2, 4-di sul phide),_using protecting groups where required.

Compounds of fornmula (1) in which Rlerr] and Rl err] together and/or R err]
and Rlerr] together 5 represent an oxine group =N-OR[err], where Rerr] is
as defi negygdgRyske Ny be prepared by treating a suitabl epgg/EnossigsOf
formula (1), wherein Rlerr] and R err] and R err] and Rl err] are both =0,
wi th a hydroxyl am ne or al koxylam ne of formula Rlerr]O-NH err], where

Conbi hat | ondcioneH LA B Hraeylrridisemsrarbrmabe age . B HOdrUBrENe 10

achi eve 10 o4h6nfge woq.ggqﬁ)ﬁlpl?*r@) of formula (1). In a flfth aspect of the

present inventlon an insec dal and/or fungicidal conposition is provided
whi ch conpr Thissompoundislistedl asfcompound| 19 igt the Tabies pelewer abl y of fornula (11),
(Irrr) or (1V), as defined above, in association with at | east one carrier.
Such a conposition nmay contain a single conmpound or a m xture of several
conpounds Ofxddide36 present invention. It is also envisaged that different
i sonmers or mxtures of |sorrers rra have dlfferent | evel s or spectra of

acti vi t y SanBrepamatonefiih REIYIOY Riathale; d-diok. i soners or nixture

of i1soners. The m !m g!rwﬂﬁgmé 0001
to 95% by wei ght ?ﬁe actrv iei %g%etglmé‘g%ﬁ io%%mbﬁ re erar%-{hm{nh
conposi t i ond.2dq 534 mrholpand 2-1&hylpentdhidic adidd 109 g)eickied tlmfntlebempoﬂnd\(éos

i ngredi ent whe ar.e, | t 0-use for her

concentrati @ggar}ier B}&Plﬂfi'f Qng%m?g.g¥ using potassiu W)S‘\‘-!'O’H\ﬁgée’h %Uﬁ%@i"m ons to
be sold as %8391 Fils édphipotthd 14llistel abEdrfdind 3 Gn thENEbIEOBRIGW! L1 ONs of the

i nvention ng@pg mcée vmthpa variety of appropr%hate Inert carriers such as
sol vent 4P diluents and/or surfice-active agents to form dusts, granular 25
sol i ds, vvetéablg Eowders nosquito coils or other solid preparations or
enul si ons abl e concentrates, sprays, aerosols or other liquid
preparatl ONBrepara i dnaddi2ehwvafdxvE3a2siri zf’u:';-“L T anen aHhthodiinolie ali phatl ¢ and
aromati ¢ hydrocar bons such as x ene or ot her getrol eum fractions. and

al cohol s such astheﬁ’ yhutangic aeid G108

cationic org,n tﬁ;ﬁ‘ﬁ ba SthdByued! so be
i ncl uded 3C§) g}sg we as segrfﬂﬁ'n nmes and c%%&u%ﬁngls sei)l%nl.élraﬁ‘ﬁcarrl%fs may
be of th& tgompoanti(358 mg) (mp 168°C). This compound is listed as compound 11 in the Tables

below.

Other compounds set out in the tables below were produced using these general methods.

Example 20 is Example 1 of Table 1 of DE 3801743 Al which is 2-hydroxy-3-(4-t-

butylcyclohexyl)naphthalene-1.4-dione (Formula I: n=0; m=0, Rl +R2 together and R7
20 + R8 together both represent =0; R3 =-OH; -CHR4R3- = 4--butylcyclohexyl),

-17-



proportions such as are conventionally used in pesticidal conpositions.
These.inert carriers -15- .96/ 21354 _

PCT/ GB96/ 00041 may be of the type and in proportions such as are
conventional ly used in pesticidal conpositions and thus are conveniently
inert with respesdeshessihe physiology of a plant to be treated. P'aﬁﬂéﬁﬁuf’f
carriers known to be suitable for use in conpositions incorporating

napht hal ene- 1, 4-di ones for pesticidal use include those described in the
specifications, and nore specifically the Exanples, of US 2572946, US
4110473, US 4970328 and JP 90/152943 (the latter to Agro-Kanesho KK). In
addition to these inert carriers, the conpositions of the invention may
al so contain one or nore further active ingredients. These further active
i ngredients may be 10 other conpounds which exhibit pesticidal activity
and these other conpounds may. exhibit a synergistic effect with the
conpounds of the pr |1 now be
descri bed further f illustration only by reference tlo the foll ow ng
non-limting Exanpl Lonpargt iye- Exanplesmlayther enbddi nents of the
i nvention will occ hgsefskEl IBdgn8he a Ehe™l igHt of these. 1 5
EXAMPLES. Exanple.l‘ E% k=l S i rpedesabut i on of Zshy§rdkyd€pﬁfralene-l

, 4-dione (1.00 g, "5 74 I) cycl ohexane carboxylic acid (3. 10 g, 8.61
mml) and silver %raun 520unm) in acetonitrile 20 (15 pi) tand water (20

[

m ) heated at 65- err] maseaddgd an aqueous sol ution of 4nmonium
{.77 Mt n-'-Egyat\.erﬂ rﬁ . After heatiflg for 1 hour
Em -

persul phate (1.77Y
the mixture was cgdi@d. dilut 3d Wl t & vt

0 o).and extkycted with ether

(3 x 40m). The cgdb&ned &b f EAch o8y XET washed =i th st er <(3x25m),
~ saturated sodi umgHi®rid egholﬁhgn E058) )Tand &7 &l &el nesb.um

sul phate. Filt rat n‘.’andeheqa@r aa oW 05 s§4 vents under red@ ed B
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25 pressure and silica gel

chromat ography yielded the title conpound (364

nmg, -mp.—. 133 O_This conpound.is listed as conpound 12 in the Tables
bel ow. Exanple 2: Preparation of
2- hydr oxy- 3( 4- net hyl cycl ohexyl ) - napht hal ene- 1. 4- di one.

Exanpl e 1 wisesheidssowed usi ng | awsone,

96/ 21354
1,4-dione (1.00 g),

yielded the title conmpound (100 ng,

and 4-net hyl cycl ohexanecar boxylic acid (1.23 g),
Thi s conmpound is

m p.

i e.

101[err] Q).

(2- hydr oxynapht pedr,

The net hod of
- WO

PCT/ GB96/ 0004
and

listed as conpound 19 in the Tables below Exanple 3: 5 Preparation of

2- hydroxy-3- (1 -nmet hyl butyl - napht hal ep&BIE 24- di one.
2-acet yl oxynapht

S et byl oo ia A e Felioveng SRS D B

(bt (o s2 i er P

was foll owed usin

hydrol ysis i

al epe-1
dteR? tomather
Uy ng potassi um hydroxide (5 x exess) in water

his conpound is listed as conpound 3 in the Tabl es

4- di one
apd R/ ¢

The nmet hod of Exanple |
1.24 g, 5.
egsther bath

74 mol ) and

oepRepPntaf t er

bel ow. 10 anp
2- hydr oxy-'3-l (2-tri

Eorfouid

ep3
uor ong

rati, 5
t hyl pr-o%l )-1.

4- napr%’ﬁtoqui ng

ne

uor oret hyl but anoi ¢
din Exanple 3

is conmpound is listed
t out in the tables
le 20 is Exanple 1 of

0; mO, Rerr] +

2- acet yl oxyrjapht haNeene- 1,|]4-dione (1.24|g) anq*Q®-trifl
acid (1.08 ¢ ; —ugr'nq—r-h'e—rre'r '
yi el ding thg titl el25 corpous¥clel®s® ny)l (mp 1880). TH
as compound]1l.in {he Tablles hdr congpuegds s
bel ow were roducegihusi ng theg}gél%\éirl\tgrpal met hggg.%Exarm
Table 1 of BE 3801743 Al vhi cleyslsndyiny drloxy - 32127
but yl oycl ohgxyl ) napht hal erje- 1, 4- di one ( Hor nmul . N =
Rlerr] together ant® Rlerr] °y°l°q'°m’? 81-bs
10 16* cvclopropyl 86-87
17 2methylcyclohexyl 89-90
18 3methylcyclohexyl 104-5
19 4methylcyclohexyl 101-2
20 4t-butylcyclohexyl - 96-97
15 *Comparative Example = Compound No 16.

Pesticidal Activi
Pesticidal activity was assessed against houseflies, mustard beetles, mites and

whitefly using the following methods.
Houseflies (MDY (M , i)

20

Female flies were treated on the thorax with a one microlitre drop of test compound

dissolved in acetone. Two replicates of 15 flies were used at each dose rate and 6 dose

rates were used per compound under test. After treatment, the flies were maintained at a
temperature of 20° + 1°C and kill was assessed 24 and 48 hours after treatment. LD5q

values were calculated in micrograms of test compound per fly (see Sawicki er al..

25

Bulletin of the World Health Organisation, 35, 893 (1966) and Sawicki et al.
Entomologia and Exp. Appli 10, 253, (1967).

A one microlitre drop of an acetone solution of the test compound was applied
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20 + R8 together both represent =0, Rerr] = -0 -CHRlerr]Rerr]-
4-t-butyl cycl ohexyl), -17- ——\\D 96/ 21354 ' _

PCT/ GB96/ 00041 [err] WD 96/ 21354

PCT/ GB96/ 00041 TABLE 2 In all the follow ng exanples n =0, Rerr] + Rerr]
t oget her and Riwobdrniass err] together both represent -0 Rl er ricm‘;ﬂdmﬁﬂi’ m
0. Conpound -CHR[err]Rerr] - M pt

([err]CQ 12 cycl ohexyl 133 13 cycl Oﬁent yl
98-99 14 | . 1o

94- 95 10 ""‘P@ﬁy&’ sk MM‘SBP’BW?"’“ drop ap?“%’é"’s?"i‘fwgf Bhere
2net hyl cycl ohexymaintained3r wh&ﬁsaﬁerwhxchﬁmatldmhﬁyﬁssﬁaﬁy’l‘wo replicatdséheR oft 20

4net hyl cycl ohexyl| 101-2 4t - butylcyclohe 96-97 15
*Conpar ati ve Exaffpf? ‘Y%‘ poed ﬁe%’?hd"é‘hl‘"emﬂdi ¥ ‘%§° lenels iweire) treated
activity was assﬁéﬁf‘%"ﬁg ap ﬂ%*ﬁ“‘*ﬁ’“‘% ubdidsl s, mtes and
whitefly usmgt e n%;met ods. ti&rl%

Mites (TU) (Tetranychus urticae)

25 adult female mites were immersed in 35 pl of a solution of the test compound
in a 1:4 acetone-water mixture for 30 seconds. The treated insects were maintained
at 21° + 2°C and kill was assessed 72 hours after treatment. Mites exhibiting repetitive -
(non-reflex) movement of more than one locomotory appendage after this period were

10 recorded as alive. Three replicates of 25 mites each were used at each dose rate and 5
or 6 dose rates were used per compound under test. LCgq values were calculated in ppm
of the solution of the test compound per insect. The test was carried out using a susceptible
strain of mites (GSS) supplied by Schering, AG, Berlin.

Whitefly (BT) (Bemisia tabaci)

15 ~ Acetone solutions (0.100 ml) of the test compounds were placed in 10 ml glass vials
and evaporated with rotation to deposit a film of the compound. Thirty adult whiteflies
were placed inside the vial, then after 60 minutes, the treated insects were transferred onto -
untreated cotton leaf discs which were kept moist on a bed of agar gel. The temperature
was maintained at 25°C and mortality assessed after 48 hours. Three replicates were used

20 at each of 5 to 7 dose levels per compound. LCsq values were calculated by using a
computer software paékage ("Polo-PC available from LeOra Software, Berkeley,
California). (See M.R. Cahill and B. Hackett in Proceedings Brighton Crop Protection
Conference, 1992). The test was carried out using a susceptible strain of whitefly (SUD-S)
which was collected in Sudan in 1978 from cotton.

25 The results of these tests are set out in Tables 3 and 4 below. The values given are-
LDg (ug/insect) or LC5q (ppm solution of test compound) unless otherwise specified.



Houseflies (MD)(Misca donestica) 20 Fermale flies were treated on th
thorax wWith_a one nmicrolitre dc of nd _di ssoj yg

Two replicates of 15 flies were used at each dose rate a
were used per conpound under test. After treatnent, the

mai nt ai nedyifogBdsgnper ature of 20[err] [err] l[err] C andpﬁ}dmmlasse

24 and 48 hours after treatnment. LD err] values were calculated in

m crograns of test compound per fly (see Sawicki et al 25 Bulletin of the

Wrld Health Organisation. 35. 893 (1966) and Saw cki et al. Entonvol ogia
and Exp. Appli 10, 253,

(1967). Mustard beetles (PC) (Phaedon cochl eari ae

Fab) A one mcrolitre drop of an acet ution of the test conpound was
applied -19- F) 136\ 918\ WOQ SPEQ\ 12. W TABLE 3 Conpound 3 MD
PC Pompound [U(QED) | BT(fED- SY Nopx TSR | BT(SUDLS)P50)
(LD50) 50y { (LC50) | 1 c. 2.5 @35)) | BTSUD'S)
29 19 Wo. (LDsg). p (LDsg) 1. 9(LDsq) (LCso) (LCsp2
18 3 c. 1.5 c.4.0 | ¢ 500 12 4
c.3.5 HEOB S a( 23 5 AL
>. 8 | ¢ 235 30 1016 . = -29 180
- -7 CO c5 - 65
13 8 NA 2 k& 1.9 ¢ - 1682 1817. ¢
c20 c7 17 9. 0 1.19
0.78 -c1800 & 40 19f11 - 00" 2,
8 18 4 c.3.5 .08 | - 80 23

5 28 58 - c. 500 10

6 - >20 . . -

7 cl0 cs - 65 13

8 NA c7 - 16 17

9 c20 c7 NA 170 94

10 1.9 - 0.78 - c1000 19

11 NA 12 - 8 48

A >>20 0.36 - 64 82

Compound A = Example 1, page 5 of DE 2641343 Al which is

2-p-dodecyl-3-ethanoyloxynaphthalene-1,4-dione
(Formulal:n=0; Rl + R2 together and R7 + RS together are
both = 0; R3 =-0-CO-CHj; -CR4R5-=-CHy-~; R6=1C}Hy3)

This Sheet Has Been Re ﬂ laced

N
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A >20 0. 36 64 82 Conpound A
=" Exanpl e 1, page .5_of. DE. 2641343 Al which is L
2- n- dodecyl - 3- et hanoyl oxynapht hal ene- 1 ,4-dione (Formula I n = 0; me 1;
R-err] + Rerr] together and R7 + R8 together 3 4 5
n are both=0 Rygekhisss 0-CO- CH err]; A=-CHerr]-; -CRerr]Rer B96/0004
=-lerr]CJerr]Herr]) -21- WO 96/ 21354 beic !
PCT/ GB96/ 00041 TABLE 3 Conpound VD PC PX
TU(GSS) BT(SUD-S) No. (LD{err])  (LD50) (LD err])
(LCerr]) (L] err]) 1 c. 2.5 3.0 - 29
19 2 1.6 1.9 - TABLE4 92 183
C. 1.5 c.4.0 - _C 500 12 4 c. 3.5
c. 0.8 - M P3 5
¢ . 500 Compound D PC ) T(8ss) | BRstD-s)
- 7 cl10 No. c5 (LDsq) (LDsq) 65 (LCsq) 13 (BCsp)
NA c7 = TS T T20
c7 NA 12 170| <20 gk 1 62 1650 0. 768
c1000 9&11 1 NA 25 12
4.8 A >i2 3 36 64 2 40 82 %&rrpounp
A = Exanpl e|1l, pdde 5 fDE>P_(B41343 AlcyviGilch i;;' 150 25
2- n- dodecyl! - 3- et lhanoyl.gxynaght hal ,B-dio (Fommul a L : 0; rr] H
Rl err] together ?nd R[]grr] R[erf? tog=t herrb% 317 %[(F
16* >10 >10 c. 500 c.50
17 1.2 0.53 12 1.1
10 18 1.5 0.86 74 39
19 2.0 cl 7.3 4.5
20 15.5 0.53 44 18
* Compound 16 = Comparative Exampie
15 The whitefly test on (BT (SUD-S)) was repeated using a resistant strain of whitefly (Ned
1/2). The Ned 1/2 strain is a composite collection which was collected in the Netherlands
in 1992 from Gerbera and Bouvardia by ICI Netherlands and exhibits high resistance to
pyrethroid insecticides, such as cypermethrin, organophosphate and carbamate insecticides
and the insect growth regulator buprofezin. The result of this test is set out in Table 5
20 below. The value given ise LC5q (ppm solution of test compound).
TABLES
Compound BT (Ned 172) .
No. (LCsp)
12 6.4
25 20 100

In addition to activity against whitefly, the presently investigated compounds were also
found to have activity against Diabrotica (Western Corn Root worm). and Lepidoptera.
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both 0; Rlerr] = --COCHerr]; -CRlerr]Rlerr]- = -CHerr]-; Rlerr] -
-[exr)err] Herr]) -21- VW0 96/ 21354

PCT/ GB96/ 00041 TABLE 4 Conpound VD PC TU( GSS)
BT(SUD-S) No. (LD err]) (LD err]) (L err])

(L] err]) wbdsr13ss <20 <2 c. 50rcT/IGB96/00B41 6.8 5
13 2.5 <2 40 6.1 14

>10 c. 10.0 150 25 15 _ 2.6

g 08 eg. S@;@@teﬁeg.s. littoral?s Qldi.? {rugiperda. For ex%ﬂglg Compound g hﬂsg(écso C.

1.1 10 ppm idpical of the order of 5] 16 and 20 for these tfire8 Species. while Conthotind 13 has
3.9 19

e e LCsqvalucs of approximately;20, 12 and 20 respechgl%%%a. fggto&f#b%dg?i e

Exanpl e Act W diAnGiteed i héiivity lis 260 dvidenyinielspeéiBospesified.t abaci) 15 The
whitefly teg rfe?%laﬂ(%SUD S)) V\vgg sFepeat ed lltj‘si négpefil resistant strain of

whitefly (Ned 1/2). The Ned 1/2 strain is a conposite collection which was
collectedq i &ﬁ?ﬂ%ﬂﬂ ands in 1992 from Gerbera and Bouvardia by |Cl
Net her |l ands "and exhi bits high resistance to pyrethroid_insecticides, such
as cyper met Fungitpxicityjof eodedeqmpeundsstadsolasesiof ispesgifluswgen, Byrdaudariaryigée i nsect
oM S B 54 ot BB GRpif lrle °21 0L 1 Tabl e 5
TABLES Conpound Each compound was ifbrrioheed ihto}otdip dextrose agar in solvent (L err])
(50/50 ethanol/acetone) at 0.5 mi solvent per 250 m! agar while the autoclaved agar was
10 still molten and cooled to 50°C. Each compound was tested at a single concentration
(100 mg 1°1).
Each test, usually of two compounds, included three o_ontrol treatments: a
standard fungicide (carbendazim at 1 or 5 mg 1! or prochloraz at 1 mg 1),
ethanol/acetone only; no additions. The fungicides used as standards may be considered
15 as representative of active commercially available compounds.
Each fungus was tested on agar in four Petri dishes per treatment, with three
replicate fungal colonies per plate (one colony for R. solani). A. niger and R. solani
were incubated for 4 days at 20-25°C , and P. oryzae for 7 days. Increase in colony
diameter was then measured and used to determine activity:
20 The results of these tests are set out in Table 6 below. The values given are %
inhibition of growth in colony diameter in agar plates at a given concentration of agent.
Compound numbers are as above with the addition of compound number 21:- 2-
methyl-3-hydroxynaphthalene-1,4-dione, and compound number 22:- 2-ethyl-3-
hydroxynaphthaiene-1,4-dione. Inhibition by standard agents is given for comparison.



12 6.4 25 20 100 In
addition to activity against whitefly, the presently investigated conpounds
were al so found to have activity against Diabrotica (Wstern Corn Root
worm, and Lepi doptera. -22- W) 96/ 21354

PCT/ GB96/ 00041 wigeeapi@doptera eg. S. littoralis and S. frugip BIG6041
exanpl e Conpound 4 has L([err] ppmtopical of the order of 5, 10 and 20 for
t hese three species. while Conmpound 13 has LC[err] val ues of approximtely
20, 12 and 20 respectively; D abrotica. S;éh't#ggral is and S. frugi perda.
Antifeedant activity is also evident int i es specified. 5

Fungi cidal Acitivity Fungitoxici ty of coded corrpounds to isolates of
Aspergillus nige P\ =MBgnapg 9) _and Rhi zgc I a

doxtrose agar |1 " Sopbind 5/”30%{%@#?‘3“"85@5%"“ °$%9‘"‘§L?*z 0
agar was _

m agar while t e ptel st%e | ngl tenp.2%ed copl edoliw l
50[ err] C. Each l .= st rlg‘r e-corcentratton +66—"1 l
1[err]). Each .1. of At o poundd? i ncljuded 42hree fontrol !
treatments: a stfgmoary 0 . —oT S MU ITETT Ot |

prochloraz at 1 jng 1[b1rr]) et I@aﬁ’@FVac toneSQnIy no aditionk. The |
) e copsideyed 15 as rgpreseptative of §

_ Eact fundus wes tested on agar ¥n
A A

fingicides usedsas st

four Petri dishdgs per Wi h {hreejgeepl | ﬁate fpgrgal ol onies pe
pl ate (one col or} A_niger_and B lsolanl werolincubated §or
4 days at 20-25]} e for T7jgdays. |l ncrease inj col ony ,
di anet er was t hg o8 < ettt e AR e ti=r=ty—p +hed
results of thesq testH are fetP.awyzaén Tabl €108 belﬁ&w The(}val ups given arg %
21 P. oryzae 100 100 23
22 P. oryzae 100 100 89
3 R. solani 100 89
11 R solani 67 56
21 R.solani 100 63 41
22 R. solani 100 87 64
I Prochloraz A. niger 97.8
[Carbendazim P. oryzae 99.8 14.7
R.solani

In addition, tests have shown that the compounds of formula I exhibit good fungicidal
activity against a broad spectrum of fungi which cause diseases in both cereal and broad
leaved crops. Particularly, good activity has been observed against fungi of the genera

Erysiphe, especially Erysiphe graminis, and Botrytis, especially Botrytis fabae and
Botrytis cinerea. as well as the genera Rhizoctonia. Pyricularia and Aspergillus as

v

illustrated above.



inhibition of growmh in colony dianeter in agar plates at a given
coneentration of agent. Conpound nunbers are as above with the addition of

conpound nunber 21:- 2- nethyl - 3-hydroxynapht hal ene-1, 4-di one, and conpound
nunber 22:- 2-ethyl-3- hydroxynapht hal ene-1, 4-dione. Inhibition by standard

agents i s wovePakpr conparison. -23- WO 96/ 21354 PCT/GBY6/00041
PCT/ GB96/ 00041 TABLE 6 Conpound of Fungus Activity at Activity
at Activity at Exanple No. 1% 0.2%
0.1% 3 A. niger. 77 42 11 A. niger
50 = 36 21 A. niger 100 76 22
A. niger = 100 100 57 3 P.oryzae
100 11 © P. oryzae 100 100 21 P. oryzae
100 o 100 23 22 P. oryzae 100
100 ot 89 3 R sol ani 100 89 11
R sol ani ? 67 56 21 R sol ani 100
63 i 41 22 R sol ani 100 8
64 Prochﬁgraz A. niger : 97.8
Car bendary,m P. oryzae 99.8 14.7
Car bendaZgm - —R-soi-am 82. 4 3.3 In
addi tion, Stestp hage] shown that the conppunds of formula | exhibit good
fiungici 8l ac ivi%? agai nst a broad speg¢trum of fungi which cause di seases
in both r eal a d '
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| eaved crops. Particularly, good activity has been observed agai nét fungi
of the genera Erysiphze, _especially Erysiphe gramnis, and Botrytis,

especially Botrytisfabae and 5 Botryis cinerea. as well as the genera

Rhirzoctonia. Pyricularia and Aspergillus as illustrated above. -24-
PCT/ GB96/ 00041 [err] ' WD 96/ 21354 PCT/GBI6/00041

PCT/ GB96/ 00041 Exanple 5 Preparation of 2-hydroxy-naphtal ene-1, 4-di one
.starting materials for conpounds where n=1 or nore. Diels-Alder type
.reactions using cm%ndl ng qU| none corrpounds yield suitable 5 starting

materi al 2-hydr OXped .t-“ o K Qrokv-rianithades 4 ARG de @01 O SRR S
“where n=l or pore. P
6- net hyl - napht haIMniLeﬂmﬂ:one A sol ution of 1.4- benzoqui none (13.9 g,

acid (44 i) 1 or BEUHAUFOES rPaiont Lo aRaR G e Atont compars Befanh | o

with water (44sn Mﬂﬁm&%ﬂ%ﬂﬂﬁ?ﬂnﬂaﬁﬁ%&hﬂw&ws Tt DreParakioh efa&afpomlﬂshé o’

room tenperature and acetic acid and chrom c acid [chromum
trioxide (29.4 g)r}-lmmmmwsme)af Ql@é”sadded sequential ly, before

refl uxing for oL, L0l INY.. L he m xture was dil uted
with water (200 § 0 m ). The conbi ned

ether fractions were ms&lmﬁrmﬂltﬂ—hhnkomﬁzmedlmlﬁsdnydl)aﬂdd@rmd(m um(ZM
2 x 50 nt), water § o]r’ s{m'egmg gglen%ggwmmwgwghoursatmmwmpmmre.

10 The mixture was diluted with water (44 ml) and refluxed for 1% hours. The mixture

was cooled to room temperature and acetic acid (84 ml) and chromic acid [chromium
trioxide (29.4 g)] in water (30 ml)] was added sequentially, before refluxing for a further
1% hours. After cooling, the mixture was diluted with water (200 ml) and extracted
with ether (3 x 50 ml). The combined ether fractions were washed with dilute sodium
15 hydroxide solution (2M; 2 x 50 ml), water (2 x 50 ml), saturated sodium chloride
solution (50 ml) and dried over magnesium sulphate. Fiitration and evaporation of
solvent under reduced pressure, and repeated recrystallisation from petroleum ether

yielded the title compound (7 g).
®  2:Ami -methyl- -1 4
20 To a stirred solution of 6-methyl naphthalene-1,4-dione (2.1 g, 12 mmol) in

glacial acetic acid (60 mi) at room temperature was added a solution of sodium azide
(1.58 g) in water (5 ml). The mixture was stirred for 2 days before diluting with water
(200 ml) and, after stirring for a further 15 minutes, was filtered. The filtrate was '
neutralised with sodium bicarbonate and extracted with chioroform (3 x 25 mi). The

25 combined chloroform extracts were washed with saturated sodium bicarbonate solution.
brine and dried (CaSOy4). Filtration and evaporation of solvent under reduced pressure -
and silica gel chromatography yielded the title compound (100 mg) as a 3:2 mixture of
isomers. '
© 2 -6- and -7- |

30 The aminomethyl naphthalene-1,4-dione mixture from (b)(200 mg) was refluxed
in water (20 ml) and concentrated sulphuric acid (10 ml) for 20 minutes. The cooled
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solution (50 m) and dried over nmagnesium sul phate. Filtration and

evaporati on—of-solvent under reduced pressure -.and repeated

recrystallisation frompetroleumether yielded the title conpound (7 g).
(b) 2- Am no-6 and 7-nethyl -1, 4- napht hal ene- 1, 4-di ones. 20 " To a
stirred seosenessgof 6- et hyl naphthalene- 1,4-dione (2. 1pgrichocwiom ) i n
glacial acetic acid (60 nm) at roomtenperature was added a sol ution of
sodium azide (1.58 g) in water (5 m). The m xture was stirred for 2 days
before dil utﬁnngramastpmdénto@mtcﬂ(iowdcmcmd weith ethér (3x RHmlh Thcrt her 15

?ngugifra\g?gﬂf%ﬁ“?‘ﬁ“g?ﬂ f| | tr wg Beut ral |§ﬁda§§4%h SOdI i ](c:g; gqonat e

extracts V\BN%CY\ﬁﬂJi’tiBﬁdﬂdHhe@eMgs Je@'uﬁﬂiﬂnltﬁabi@afaﬂﬁﬂaf@lﬁﬁ{ﬂﬂdl on. brine and
dri ed (CaSgerr]). Filtration and evaporation of solvent under reduced

pressur e anau@ﬁqaneabgsh%snls Gheomaiogiaphy yisided the titlecpmpound(68ime).( 100 ny)

as a 3:2 mxture of isoners. (c) 2- Hydr oxy-6- and

- 7- met hyl napht hal ene- 1, 4- di ones. 30 The am nonet hyl napht hal ene-
1,4-dione mxture from (b) (200 -ng) was refluxed in water (20 m) and
concentrated sul phuric acid (10 m) for 20 minutes. The cool ed - 26- 1.

Use of a conmpound of general formula (1) [err] or a salt thereof as a
pesticide against whitefly and/or Lepidoptera pests, in which n represents
an integer fromO to 4, mrepresents an integer 0 or 1; each R

i ndependently represents a halogen atomor a nitro, cyano, hydroxyl, alkyl,
10 al kenyl, hal oal kyl, hal oal kenyl, al koxy, hal oal koxy, hal oal kenoxy,

am no, al kyl am no, dial kyl am no, al koxycarbonyl, carboxyl, al kanoyl,

al kyl t hi o, al kyl sul phi nyl, al kyl sul phonyl, carbanoyl, al kyl am do,

cycloal kyl, aryl or aral kyl group; Rerr] and R err] each independently
represent an optionally substituted al koxy group or

27-
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together represent a group =0, =S q¢.=N-OR[err], where R err] represents a

hvd t 15 tionally " §{ Hag Bex} t
hgdiggsln Srngp?ror a SPOSB -0l V\hgreﬁﬂmﬁ"ﬁm Ra‘kcé& ggrg(r)ag,p O,W%Eﬂﬁffﬂﬁgh%@
Llerr] ils_a |§§8:!:E

invivo is transformed into a group

group; R7 and Rgodsdgiagndent|y represent an opliohal ly substit plcgi&pdbdicayd
group or together represent a group =0, =S or =N-OR[err], where Rerr] is
as previously defined; 20 wherein Rerr] and R err] independently '
represent a hydrogen or hal ogen at om or angizhiﬁgally substituted al kyl or
al-kenyl group, or together with the interj arbon atom represent an
optionally substituted CJerr] cycloal kyl or cycloal kenyl ring; and A
represents a straight or branched chain al kyl or al kenyl group, which may
be optional |y subktit Jsedf asempaundiof genseal fiormudd@) n of which |inks the 3
position of the naphthalene ring 25 shown and the noiety - CHR4R5 and
wherein A does not include a quaternamyg caghon -28-
F:\ 136\ 918\ SGASSOC\ AMB80422. DOC REPLACENMENT
SHEET atomin that chain; and wheg#éfl e %? nunber of carbon atonms in

t he | ongest carbon chain runﬂﬂ@ ; posi ti on of thellhaphthal ene
ring shown is no nore than 8. }cLﬁthdRSn claim1 wherein
the use is against Bemsia whitefly. 3. Use ®s clained in claim?2
wherein the use is against Bem sia t abR8i R74. Use as clained in claiml,

2 or 3 wherein Rerr i th err],,..,.and, Rlerrl.with err].each 10 .
i ndependent |y reﬁé?@ﬁmﬁoﬁ?ﬂmgﬁ'%wwyo#ﬁfgq’f‘lﬂ’?"?ﬁ?&’i?ﬁ"’é{hd/ or
Rlerr] with W?”&hié%ﬁ?ﬁ%énﬁﬂ?f frorAl 095 U4 repirksems an intdgePo 8F1,.Cl @i med in

any one of clainms 1 to 4 wherein Is a group -OL where Is a | eaving
group, or a groupsaciR éndependentiyorepresentsmbalegenatbn on anito,cyanns hydsoxyls alkyl,

wherein 15 the p v, Ci r err Ln ter. isofroml to
706 " Mo o MGYERAGaRY, AGBRLE k), Bpiok Sl btk thol offing. Fikylapiibd
transforned dialkylamino, alkoxycarbonyl, carboxyl, alkanoyl, alkylthio, alkylsulphiny],
alkylsulphonyl, carbamoyl, alkylamido, cycloalkyl, aryl or aralkyl group;
10 Rl and R2 each independently represent an optionally substituted alkoxy group or
together represent a group =0, =S or =N-ORY, where RY represents a hydrogen atom or
an optionally substituted alkyl group; .
R3 represents a hydroxyl group, or a group -OL where L is a leaving group, or a group

which in vivo is transformed into a group -OL! where L! is a leaving group;

15 RS represents an optionally substituted alkyl, alkenyl, alkynyl, cycloalkyl, cycioalkenyl,
aryl, alkoxy, alkenyloxy, alkynyloxy, cycloalkyioxy, cycloalkenyloxy or aryioxy
group; R7 and R8 independently represent an optionally substituted alkoxy group or
together represent a group =O, =S or =N-OR?, where R? is as previously defined;
wherein R4 and R4 independently represent a hydrogen or halogen atom or an

20 optionally substituted alkyl or alkenyl group, or together with the interjacent carbon
atom represent an optionally substituted C4_g cycloalkyl or cycloalkenyl ring; and A
represents a straight or branched chain alky! or alkeny] group, which may be optionally
substituted, an acyclic carbon chain of which links the 3 position of the naphthalene ring
shown and the moiety -CHR4R3 and wherein A does not include a quaternary carbon

25 atom in that chain; and
wherein the total number of carbon atoms in the longest carbon chain running from the

28-
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into a group -OL.[err] where L L[err] "is a leaving group andpthe
trahsfor mation-is carried 'EiutShedanBeenRe[i gat _to be conbat ¢dHIDEHEET H

as clainmed in any one of th i ms characterispd i n REPAACEE
conmpound i s a naphthal ene-1
' ' [ and

Use as cl ai ned Th any ome—ef—th
pr ecedi ngweJogizimss Wherein R er.r 25 i ndependepétiepséupbgsent a Cl
4 al kyl or hal oal kyl group or a CJerr] al kenyl or hal oal kenyl group, or
together with the interj acent car bon atom represents a CJerr] cycl oal kyl

or cycl oal en\él,,rigﬁbv\hi | |onaII ubst i éjt ed with one or nore
subst i t uent¥ PPHESHEHER %h!’“‘l“r‘i) F"o‘b@h -atoms and C[err] alkyl,
Cerr] haloalkyl, C24 al kenyl and C24 hal oal kenyl groups. -29- 9. Use

of a conpound as _clained in any one of clainms 1 to 8 characterised in that

t he conpourdd i s Ust ageinimediin ¢laiml wherein the fiseris dgainst Bemisigavhiteflnandlof i n whi ch
R Rerr], er d rr] and n are as defined for
formula | @Egﬁ?ekf'f%'? glﬁ{'?{r"%" ?ﬁper%ﬁendently represent a hal ogen or

an optionally substituted alkyl or alkenyl group . 10 10. Use of a

conpound as claimed in claim?9 whereln nis O err] wth géerr] and
Rierr] witR-R] elsyanslaimsdimclaio 2 phesein thepse Bemisiq tabagk Befod@nic | y

represen | kb, C [err] haloalkyl, Cerr] alkenyl or Cferr]
hal oal kyf grg{']&“lﬁg }ﬁ%f Use of a conpound_as claimed in claim9 wherein
-CHR[err]Rlerr] represents a nmethyl or ethyl group. : :

4, - Useasclaimed in claim 1, 2 or 3 wherein R! with RZ, and R7 with R8 each

independently represent a C1_4 alkoxy group or R! with R2 and/or R7 with RS

together represent a group =0.

S. Use as claimed in any one of claims 1 to 4 wherein R3 is a group -OL where L
10 is a leaving group, or a group which in vivo is transformed into a group -OL1, wherein
the pK, value of the acid LOH or LIOH in water is from 1 to 7.

6. Use as claimed in claim 4 wherein R3 is a group which in vivo is transformed
into a group -OL1 where L! isaleaving group and the transformation is carried outina
15 plant to be protected or a pest to be combated.

7. Use as claimed in any one of the preceding claims characterised in that the
compound is a naphthalene-1,4-dione.

8. Use as claimed in any one of the preceding claims wherein R% and R3

20 independently represent a Cj_4 aikyl or haloalkyl group or a Co_4 alkenyl or
haloalkenyl group, or together with the interjacent carbon atom, represents a C4._g
cycloalkyl or cycloalkenyl ring which is optionally substituted with one or more
substituents independently selected from halogen atoms and Cj_4 alkyl, Cj_4
haloalkyl, Co.4 alkenyl and C5_4 haloalkenyl groups.

29-
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12. Use of a conpound as cl ai red—n—any—-oene—of--clains 1 to 8

characterised in that it_is of. for I err - 30- A
R Rerr], Rerr], Rerr], Rerr] an ddeflne $oi§r§ gr‘%gBEEN
formula (1); and R4 and R5 together Jacent carhan CED

represent an optghebcd substituted or cyclo §9.
5 13. Use of acorrplgsl?nd as clainmed in cIa|m12 V\/nereln R err]

Rlerr], and Rlerr] with Rlerr] are both =0; n and m'are 0; and R[err] and
Rlerr] together with the interjacent carbqn atomrepresent a full )
saturated (Jerr] cloz!-fsﬁyfaf’?'b@ Wé‘bﬂ%ﬂ?&l? e BE erised in that,
Use of a conpound clains 1 to 8 characterised in
that it is of for tﬂ?dn%! bg i[iedrfrg‘]ﬂﬁgarI a saﬂ?nt hereof wherein 15 n, A R
Rlerr], Rerr], Rerr], Rerr] and Rlerr] are as defined for general
formula (1); and R[err] and Rlerr] each inﬁlbpewﬂantly represent a hal ogen
or optionally substituted al kyl or al kenyl .Rg Use of a conpound
as claimed in claim 14 wherein F%err] it , and R[err]lwth Rl err]
20 are both =0; mis 1 and A iBlgre ‘ Clerr] al kenyl chain,
whi ch may be substituted by hal ogen ors 8 thﬂz, al kenyl chain
whi ch nay be hal ogenated. 16. Use of a cod as clainmed in 14

e

characterised in that Rerr] and R err] ar R® pendently sel ected from
Cerr] alkyl, C erorhsidathebkyl, Clerr] al kenyl and Cerr]

5 inwhichR, R}, R2, R3, R7 and R8 and n are as defined for formula I and R4 and RS
each independently represent a halogen or an optionally substituted alkyl or alkenyl

group .

10.  Use of a compound as claimed in claim 9 wherein n is 0; Rlwith R2, and R7
with R8 are both =O; R# and RS each independently represent a Cy_4 alkyl, C;.4
10 haloalkyl, Cy_4 alkenyl or C5_4 haloalkyl group.

11.  Use of a compound of formula (II) wherein -CHRYR represents a methyl or
ethyl group

12. Useofa comﬁound as claimed in any oen of claims 1 to 8 characterised in that it
is of formula (III)

i1}
WXL e
(Al —CH !
R

R® R7 >-7

I5

wherein
n,m, A, R, R}, R2, R3, R7 and R8 are as defined for general formula (I);

20 and R4 and R together with the interjacent carbon atom represent an optionally
substituted C4.g cycloalkyl or cycloalkenyl ring.

-

T
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hal oal kenyl . 17. Use of g_g_g[r_pggnd_as_cm_ned in claim214, 15 or 16

characterised-in that Ais a group - err] a-_wherein a |¢|‘sﬂa.e. g..meg@KQEECJ\L
from1l to 6 or -(CHerr])a- (l:his vvhere 5 a am“b'”a‘:’[?g :Al &rs”
which add up to 0 to 4, or an hese wherein o P i he
carbon at ogodeprishe t hese gro tut ed by al kyl pchipoadobay

al kenyl, hal oal kenyl or hal ogen. Use of a corrpound as clainmed in
claim 17 wherein a is an i nt eger - froml to 4 or a and b are integers
whi ch add up_to 15 whe rea

defined for nergﬁeqfétcﬁ{wﬁ 013?{"?5{1 lal‘i‘ﬂ‘eﬁf‘b‘?‘ spi{féﬂigt

Jerr] al kyluebomaqu&mma&ro qnarﬁﬂmau% %hfﬁ?é.m;aceﬁ rmound

of formula (VII) [er L’ wherein m and R3, are as |ne for
general f or mepresqat p fl Samd%.s&mdomlmmllmmﬂﬂemmm.present a
Clerr], alkyl or haloalkyl group or (Jerr]. al kenyl or hal oal kenyl group,

I n which at | east one of Rlerr] and R err] is a hal oal kyl group. 5 21. A
conpound 3s pd.ai e of @ c6mPounide clfigsddh Bny'oreSof dlatth€1 td 8 éHalaeteribal idfiiRyR and
one or both of Rerr] _.and Rerr]-is trifluoronethyl. 22. A et hod of
conbat i ng \/\/rﬁst"femu’ér(“ﬂkpl doptera pests at a | ocus which 10 conprises
treating the locus with a conpound of the general fornmula (I) as clainmed in

claim1l. 23. A nmet hod as cl ai ned |p clai m 22 characterlsed in that the
pests are Bem sia 3
R
I\Y
A—CHR4RS
RS R7

10 or a salt thereof wherein
n, A, R, R], R2, R3, R7 and R8 are as defined for general formula (I); and
R4 and RS each independently represent a halogen or optionaily substituted alkyl or
alkenyl group.

15 15.  Useof a compound as claimed in claim 14 wherein R! with R2, and R7 with R8
are both=0; mis ] and A is a Cy_g alky! or Co_g alkenyl chain, which may be
substituted by halogen or a branch alkyl or alkenyl chain which may be halogenated.

16. Use of a compound as claimed in 14 characterised in that R4 and R are
independently selected from Cy_g alkyl, C;_ghaloalkyl, Co_g alkenyl and C;_g
20 haloalkenyl.

17.  Use of a compound as claimed in claim 14. 15 or 16 characterised in that A isa
group -(CH3),- wherein a is an integer from 1 to 6 or -(CHy),-CH=CH-(CHp)y,- where -
. aand b are integers which add up to 0 to 4, or an analogues of these wherein one or
25 more of the carbon atoms in the these groups are substituted by alkyl, haloalkyl, alkenyl,
' haloalkeny! or halogen.

18.  Use of a compound as claimed in claim 17 wherein a is an integer from 1 to 4 or

-31-
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and/ or Spodoptera. 15 24. A nethod-as—etatned im claim 22.ar claim?23

pest sper se or 20 environnments s bj ect ed t d—attack—by—tie
- pests. 26. A RyO6GHSsF Or the pre . onmpound of f or g :@pdshodods
characterised in that an al dehyde corresponding to the group

-A-CHR[err] R err], wherein -A- has an al dehyde group at its free end, is

reacted directly with the conpoypnd Qf forpula (V) 25

[err] -33- in Q’BGP&F‘“BFQ%P‘E“‘@&B@EN" Wer al kaline conditions, then
the product is heated under acidic conditions in a non-polar solvent to
effect elimnation of water. 27. A process for the preparation of a
conmpound of fornull9 (1A compomndofifgrmual)ng 5 a conpound of the general
formula (V) [err] in which n, Rand R3 are as defined above, wth a
carboxylic acid CHRerr]Rerr]-(A)[err]-CgH where Rerr], Rerr], mand A
are as defined above, in the presence of di cal initiator, or
t he conpound of fornula (V) is reagfFedNwrdl 0 of formula

characterised in that the_conpound is o n prmul a ( 1THIS (SHEEY HAS BEEN
(1V). 25. A nethod as clainmed i ﬁhﬂ‘m ‘iﬁﬁﬁﬁ%n t he Todus CORBPI AW the
i

X-(AnCHR[ err]Rlerr] wherein Rls—t roup thay—wi!! |eave(Vhe
conpound- to give a charged radi cal WEorRber i R the presence of
an acid. 15 28. An insecticidal conposi#tion’c ri g a conmpound of

formula (1) as defined in claiml1, in ass8ciation withat |east one
carrier. 29. An insecticid o] | LizON claiped jn claim?28
characterised in mq’%&xﬁgﬁﬁsﬁ?ﬁg’nﬁ‘&%@w@ Wﬁmﬂﬁlm@i ve

ingredient of fsor g0 delekted from Cy_4 alkyl or haloalkyl, or Cy_4 alkyl or haloalkyl.

20. A compound of formula (VII)

0

R3
w1
{A),— CHR4RS

0
wherein n, m, A, R, R, R2, R3, R7 and R8 are as defined for general formula (I) and
one or more of A, R% and RS is or includes a haloalkyl group.

10 21. A compound as claimed in claim 20 wherein A is a C{_4 alkylene group and one
or both of R4 and RS is trifluoromethyl.

22. A method of combating whitefly, Lepidoptera or fungal pests at a locus which
comprises treating the locus with a compound of the general formula (1).

23. A method as claimed in claim 22 characterised in that the pests are Besmisia
15 and/or Spodoptera and/or Rhizoctonia, Pyricularia or Aspergillus.

24. A method as claimed in claim 22 or claim 23 characterised in that the compound
is of general formula (II), (III) or (IV).
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20 30. An insecticidal conposition—as—etairmed in clai m29 char armrise.d.‘
in-+hat it coptarhrs—fromO. 001to 25%b weight of the AHIS SHEAT G BEEN |
31. A conposition as cl a| r claim 30 Bei ng REPIGACEDr M
suitable for 25 use agai ns p| dopt er a.

cl ai med | Rygeparsdge of clai ms n R4 and RS |Pgﬁmmly
represent a CJerr] alkyl or haI oal kyI group or a (Jerr] alkenyl or

hal oal kenyl group, or together with the intejacent carbon atom represents
a Cerr] cycloal kyl or cycloal kenyl ring which is optionally substituted

with one or_pore substjtuents,in dent |, sel ected from hal ogen atons
and C[err] 2Mky|Amethadasc WWMW ok pomprisesthe pests ACE GO keny|
groups. 40. envaﬁﬂeﬁEs\ﬁ?&QfHB} eciéd ol aRthdlEWY thépafly one of claims 32 to 39

t

characterised in that the compound is of general formula (1) 10
[err] or a salt thereof 15 in which R Rerr], Rerr], R[err] Rlerr] and

R err] and are f i dependently
repr esent a aI ogﬁeﬂ%(raagﬁﬁgﬁ{&%ﬁg “&'ﬁgﬂaﬁgf’?ﬁsﬁfﬂvﬁagfg group .
41.  Usa oéoxﬁpauﬁdmuﬁukowmimumdoﬂfemhm%&&u\ﬁiﬁrm-ankéké;s@{ rr] with
Rlerr], and R[err] 20 with Rlerr] are both =0; R err] and R[err? each
mdependentﬂy"r%bil@%lm a (Jerr] alkyl, CJerr] haloalkyl, C[err] alkenyl
or Cerr] hal oal kyl group. 42. Use of a conmpound as cl aimed in claim 40

wherein - CHRARS X GPLESSY Re PrePirhtion of Y coftpBid oF tSRia () chatdcierised in that
an aldehyde corresponding to the group -A-CHR4R3, wherein -A- has an aldehyde
10 group at its free end, is reacted directly with the compound of formula (V)

1

S

0

R3
WY

0
in a polar organic solvent under alkaiine conditions, then the product is heated under

acidic conditions in a non-polar solvent to effect elimination of water.

28. A process for the preparation of a compound of formula (I} comprising reacting
15 acompound of the general formula (V)

0

R3
3 O M

0
in which n, R and R3 are as defined above, with a carboxylic acid
CHR4R5-(A),-COOH where R4, R5. mand A are as defined above. in the presence of
a free radical initiator.
20 or the compound of formula (V) is reacted with a compound of formula

X—(A)mCHR4R5 wherein X is a leaving group that will leave the compound to give a
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43. Use of a conpound as cl ained in any-one cI ai ms 3? to 39
characterised in that it is of forrrul a(ll I [err _wher efHIS ISHEFT HAS BEEN

Rlerr], Rerr], Rerr], Rerr] laced deflned flor geHEPinCED
formula (1- and R err] and R[er?rll “ hthernterj |
represent an o substit | oal kyl or cycl %hf'ﬁ*l‘”‘?f' ng.
10 %#%&yrrpound as clainmed in claim43 wherein Rerr] wt
R[err] "and R[err] with R8 are both =G, n and mare 0; and Rerr] and

Rlerr] together with the mterracenhgarbon atomrepresent a fully
saturated ([err] uh;rgbrbaidic;l"’(mﬂgﬁm in the presénomof dnacikhibst i t ut ed. 45..  Use
of a conpound as claimed in any one of claims 32 to 39 characterised in

that 15 it is of formula (1V) [err] or a salt thereof wherein 20 n, A

R Rerr], R err]a9. Rl ein ihsectiiailol fitigitidal Composition comprising & esnpound of formala (1)
formul a (I) and R4 and R5 each independently represent a hal ogen or
optional |y subst iasdefiapdabrys. inpssociation with at least one carrier.

30.  An insecticidal or fungicidal composition as claimed in claim 29 characterised in
5 that it contains from 0.001 to 95% by weight of the active ingredient of formula .-

31. ~ Aninsecticidal or fungicidal composition as claimed in claim 30 characterised in
that it contains from 0.001 to 25% by weight of the active ingredient.

32. A compostion as claimed in claim 30 or ciaim 31 being in a form suitable for use
against whitefly. Lepi'doptera or fungi.
10
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