PESTI Cl DAL COVPOUNDS The prieserREPDAECED @HEETSH esg® noyel
1,2,3,4-substituted napht hgl ene conpounds ving util as_pesti ci des,
particul arly as insectici ddg#Pascipyani dEs"Q‘in formgoed dg_s_% to met hods for
preparation of these corrpougmlﬁ:iauﬁ cqrﬁaggd 1?3’11@ d‘agéu _______ | hg them and to use

5 of the c and cod Led he c of pe 572 946
di scl oses awcac}grr)gi(}gst i on foréﬁﬁ%&vhw (1% ec% m ,[tggﬁadgé “dph dE&?rﬁB 22+ he

active ingredient is a cor’rq SIEEt ¢ hé’ag@nered ©OfR3EPI-a(Pl) [err] where R
is a radical, containing fr cted from al kyl,

cycl ohexyl 10 and cycl ohexyl al kylwmmmﬁso- al kyl,

al kyl cycl oal kyl d](;ﬂlr lipy T fal iﬁ%% L

mticidal or aphici ﬁé ‘%él ng ga%\ﬁ/gon ’%?14*&9 ﬁ%?%ﬁ%’gﬁ%“ﬁ’%m |y
di scl o?] es gonpm:na@umiwtdsr;geWS,aparﬁmlla;u: a M)ncxﬂesr raaricideatand tﬁnigigidehsl tos a
strai ght, branc of cyclic rr] a group, Rlerr] is.a strai t or
branched 15 fr Wé?m"@%ﬁ} 4’;\ ds; @&P?%m‘ﬁ

al koxy, CHBeraﬁtﬂQH{ duhdsm@-dbﬁ. AiRAsIES thd S8 éflpeqts, - CH=ChH COOH grourx and
X and Y represent a hydro uorine, chlorine or brom ne atomor a

e
Tethyl or met hoxy g%@&n%ﬂéwlemmnméormqmvdanmeband apbids frovleh  and

aphi ci dal aCt't\ﬁetagmglﬂégrQﬂ ﬂﬂéoi’%ﬂ senerpqﬁ?ﬁr{r@ @Ij’:’l linear (Jerr] or

Cerr] alkyl group ar ve suc WO 96/ 21355

PCT/ GB96/ 00042 US 4,110, 473 concer ns a nethod for protecting plants from
mtes (acarids) which conprises treating the plant with a conpound of the
general formula (P3) [err] where Y is hdrogen fluorine, chlorine or

brom ne; R err] is branched, cycl gHt 5 chain C‘hqlsr] al kyl ;

Rlerr] is branched or strai ght C ] saturated al kyl
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 aralkyl groups are
exemplified but no specific miticidal or aphicidal data being given for them.
DE 2641343 A1 generically discloses compounds of the general formula (P2)

X 0 0
SO
R4
Y 0

in which R is a straight, branched or cyclic Cg_; 4 alkyl group, Ry is a straight or branched
15 Ci.17alkyl, Cy.17 alkenyl, C3.¢ cycloalkyl, Cy_4 alkoxy, -CH,OCH3, -CH20CH2CH3
or -CH=CH-COOH group, and X and Y represent a hydrogen, fluorine, chlorine or bromine
atom or a methyl or methoxy group. These compounds are said to exhibit acaricidal and
aphicidal activity but only compounds where R is a linear Cg or Cj .14 alkyl group are

shown to have such activity.
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C3 12 unsaturated al kyl optionally substituted by one or two chlorine,

brom ne, nethoxy or ethoxy substituents, or (Jerr] cycloalkyl. DE 3801743
Al geénerically discloses conpounds of the general fornmula (P4) [err] 10 in
which nis 0 to 12, R err] represents hydrogen or an optionally substituted
al kyl, aral kyl_. al kyl carbonyl, (hetero)aryl carbonyl, al koxyc ém,lml

al kyl sul phonyW%M%l sul phonyl group, and R2 represents a hg%/a&%y , 2
optionally substituted (hetero)aryl or substituted cycloal kyl group. These

conpounds are said to | | Cl | Cl A Yacari .
conpounds of fornula }@ﬁ“@r 3?%%#%?%#‘]09?%%@?‘%‘%8@%%%% |s-B§?Whmh
Rlerr] is 15 a Rysipfiges restingtheplantRyidra jompoumd eif the general/ foyrayla(B)exy| ,
4-(trinmethylsilyl)cycl ohexyl, 4-(cyclohexyl)-cycl ohexyl,
2-trifluoronethyl cycl ohexyl or 3,5-di(trifuoromethyl)- cyclohexyl group or
nis O, Rerr] is an ethanoyl group and Rg is a 4-(t-butyl)cycl ohexyl,
4- (-cycl ohexyl ) cycl ohexyl, 2- or 3-t of Ryl cycl ohexyl or
3,5-di(trifluoronethyl)- cycl ohexyl t hese, acarici(P®) activity is
denonstrated for two conpounds of 2 in which nis 0, Rerr]
Is-a hydrogen atomand R2 is a 4-(t-Dy ycl yl or
4-(trimethylsilyl)-cyclohexyl group. Y FGA37\021 WOSPEC\ AMB61218. EP
0077550 di scl oses_,co umnd a ) ' > ' n
TR i ropln, BEAG LuibAtd Y Hotlne) R) 36 blantiibal BYchl oF shrsight

al kyl group of fr n-atons a escri e In

veterinary f0r5m|ohhiino(l§,;14palkyl5;cmfrik Yordrehed) lop [Srgighix ichain 0@y v t sapuratech atignh or
infection. 5 Lor art rel at

None of the published, pri es to .
i nsecticidal or &&IZW&B@!W*@W@% Y ARROT AR £ ﬂ“eai’fﬁ?&f‘%r'?ﬁ'i‘?‘y
carbon atomis |i ' kT I RalkPe napht hoqui none ring or |inked
to it through an dr%léﬂgfﬁlg%%ﬁ%f%’l&%ﬁ%cgh C%gendi ng international application
No. PCT/ GB95/ 00953 r elDRE 3801743 Adigemenically discloses compounds of the general formula (P4)

0
oR!
0
- (CHa) — R?

0
10 in which n is 0 to 12, R1 represents hydrogen or an optionally substituted alkyl, aralkyl,

alkylcarbonyl, (hetero)arylcarbonyl, alkoxycarbonyl, alkylsulphonyl or arylsulphonyl

group, and R2 represents a haloalkyl, optionally substituted (hetero)aryl or substituted

cycloalkyl group. These compounds are said to exhibit acaricidal and fungicidal activity.

Ten compounds of formula (P4) are specifically disclosed in whichn is 0, Rlis

15 a hydrogen atom and R2 is a 4-(t-butylcyclohexyl, 4-(trimethylsilyDcyclohexyl,

4-(cyclohexyl)-cyclohexyl, 2-trifluoromethyicyclohexyl or 3,5-di(trifluoromethyl)-

cyclohexyl group ornis 0, R! is an ethanoyl group and R? is a 4-(t-butyl)cyclohexyl,

4-(cyclohexyl)cyclohexyl, 2- or 3-triflucromethylcyclohexyl or 3,5-di(trifluoromethyt)-

cyclohexyl group. Of these, acaricidal activity is demonstrated for two compounds of

20 formula (P4) in whichn is 0, Rl is a hydrogen atom and R2 is a 4-(t-butyl)cyclohexyl or
4-(trimethyisilyl)-cyclohexyl group.



occurring conpounds of the general formula (P6) [err] in which R represents
a hydrogen atom or a hydroxyl_or an ethanoyl oxy group, and to their use as

pesticides, especlially fungicides, iInsecticides and/or acaricides. These
conmpounds were previously disclosed as plant netabolites by Chany et al.,
(1993) Bol. Il. Quim 38 187-190. 15 Fi eser .C. S
Vol . 70, Nowggg'fligi& di scl ose the preparation of 2-alkyl %ﬂéﬁm@\

hydr oxynapht hal ene- 1, 4-di ones where the al kyl groups include quaternary
carbons but ascrib l.cidal activity.to these w respect to fungi,

i nsects or acari ds%‘ﬁ]‘?ﬂﬁgi&o%mW%Wwﬁ%%fﬁ%ﬂa\%%“%ﬁ- protozoan activity
and the quaternary conpounds are anong the | east active disclosed. 20
Santisopasri et al. Biosci. Bi&ech. Biochem 59(10) 1999-2000 (1995) and
Annual Meeting of the Pe' | dJASciLdHe Society of Japan, Tokyo, March
1993, pb55, describe a ndf curring anti - fGhwgal nap@gshal ene-

1, 4-di one where the al k npri ses -

2, 6-di met hyl - 2, 6- oct adi end e ?- O Gida v@v grup and the
correspondi ng 2, 2-di met hyl 3-hyglr oxypr opyl™g+oupcget abol i te. The present

I nventors have now devel oped synt hetic napht hoqui nbnes and rel at ed
conpounds havi fo.gel R'is 30 At gRABIF TRl 16710REbbh SfonitSand UERAbEStHeR usb it ©

al ready known 5 in the art, "particularly as applied to the treatnment of
speci fi ¢ pest svesdrinagrigehylations cparticalagly der prophylaxisagainstaprotproan infections ynt het i ¢

ds of. the i ' h | | i gj dal i yi '
Cnter alia. Sunitef 1Yok af s BHPLE fioy SF IS b flagfiaal Tssificidal $ Bl
preferred co 8q ' { whereitita quafeshaf\ORIbbRtatont isllinkéd eithepdiretlgl to

preferably all, of these. Many of the cqonpounds of the present invention
al so_exhi bi t atenaphthaguinonering o linked ip-it thequeh an profiso-alkylgsoNp- i nsect s or
acarids. Copending international application No. PCT/GB95/00953 relates to naturally

occurring compounds of the general formula (P6)
0

R
¢
C{CH3),—CH=CH;

0

in which R represents a hydrogen atom or a hydroxyl or an ethanoyloxy group, and 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.

15 The present inventors have now developed synthetic naphthoquinones and related
compounds having advantageous pesticidal properties as compared to those already known
in the art, particularly as applied to the treatment of specific pests of fungal, insect and/or
acarid nature. Preferred synthetic compounds of the invention have excellent pesticidal
activity against, inter alia, whitefly and/or mites and/or aphids and/or fungi; most preferred

20 compounds showing useful activity against at least two, and preferably all, of these. Many
of the compounds of the present invention also exhibit anti-feedant activity against at least

some insects or acarids.
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According to a first aspect of the present invention there is provided a
compound of general fornula () [err] or a salt thereof, in_which 15 n
represént's an integer from0 to 4, mrepresents an integer 0 or 1; each R

I ndependently represents a hal ogen atomor a nitro, cyano, hydroxyl, alkyl,
al kenyl , hal oal kyl . hal oal kenyl, al koxy, hal oal koxy, hal oal k o,

al kyl am no, dm%ﬂ% no, al koxycarbonyl, carboxyl, al kanoyl %Mo

al kyl sul phi nyl, al cyl sul phonyl, carbanoyl, alkylanido cycl oal kyl, aryl or
aral kyl group; characterised in_20 tha‘L‘I err] .and rrl eacg

i ndependent | y represeﬂ? “E)E’ta}@‘ﬁ'a#sl’iﬁ‘g %h?ﬂ%‘é‘&’eﬁ‘i‘ gsrlzm\s a ¢gepoupd
represent a groups %:e CR[err] where R9 represents a hydrogen atom
or an optionally sg titut ed aI kyl group; R3 represents a hydroxyl group,

or a group -OL where L is a leaving group, or a group 25 which in vivo is
transforned into a group -OL[err] ~ ?err] Is a leaving group; Rerr]
represents an optionally substit / ed 3 Ral kenyl , al kynyl, cycl oal kyl,
cycl oal kenyl , aryl, al koxy,..al k@ t} 3l kynyl oxy, cycl oaI kB! oxy,

cycl oal kenyl oxy or aryl oxy“:gnou err] and I ndependent |y
represent an optional iy substituted a xyRéﬁ) CB{'RF’O'@({ her represent a
group =0, =S or =N-OR[err], where Riefgrkqs s as preV| ously defined; and
wherein R err] and R err] each i ndep d&ﬂly represent a hal ogen atom or an
optional | y subst iot ataltithedesdy in whiclal kenyl group, or together with the

I nterjacent carbon atom represept n_option sub tituted cycl oal kyl
or cycl oal keny$ rﬁb‘”"&ﬁ&“ﬂ“ﬁ’%{)&ﬂ?@fﬁ’% 'g § '(BtF %?é’ﬁihed chai n al kyl
or al kenyl group.eaddR fridepBientl repRisérits Phdlogen Wbk driabitRs] cyand Hyafo¥l, akyt alkenyl,
hal ogen, an acyclic carbon chain of which Iinks the 3 position
haloalkyl, haloalkenyl, alkoxy, haloalkoxy, haloalkenoxy, amino, alkylamino,
dialkylamino, alkoxycarbonyl, carboxyl, alkanoyl, alkylthio, alkylsulphinyl,
alkylsulphonyl, carbamoyl, alkylamido, cycloalkyl, aryl or aralkyl group;

10 R!and R2 each independently represent an optionally substituted alkoxy group or together

represent a group =0, =S or =N-ORY, where R® represents a hydrogen atom or an
optionally substituted alkyl group;
R3 represents a hydroxy! group, or a group -OL where L is a leaving group, or a group
which in vivo is transformed into a groﬁp -OL1! where L! is a leaving group;
15 RS represents an optionally substituted alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl,
aryl, alkoxy, alkenyloxy, alkynyloxy, cycloalkyloxy, cycloalkenyloxy or aryloxy group;
R7 and R8 independently represent an optionally substituted alkoxy group or together
represent a group =0, =S or =N-OR?, where RY is as previously defined; and
wherein R4 and R each independently represent a halogen atom or an optionally
20 substituted alkyl or alkenyl group, or together with the interjacent carbon atom represent
an optionally substituted cycloalkyl or cycloalkenyl ring; and
A represents a straight or branched chain alkyl or alkenyl group, which may be optionally
susbtituted, preferably with halogen, an acyclic carbon chain of which links the 3 position
of the naphthalene ring shown and the moiety -CR4R5RS; with the proviso that when R1
25  with R2, and R7 with RS, are groups =O, mand n=0, R4 and RS are methyl and RS is
ethenyl. then R3 is not hydroxyl or ethanoyloxy.
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of the naphthal ene ring shown and the noiety -CR4ARSR6; with the provisos
that_when Rlerr] with R2, and R7 with R8, are groups = 0, n =0, (i) when

R4 and R5 are nmethyl mis 0 and 10 R6 is ethenyl, then R3 is not hydroxyl
or ethanoyloxy, (ii) when Rlerr] and Rerr] are nethyl, mis 0 or mis 1

when A is -4ileghisks or -(CHlerr])[err]- and Rerr] is hydr gg¥icebdipazR6 | s
not net hyl, mg when Rl err] and Rlerr] are nethyl, mis 1 where Ais
-(CH2)2- and R3 is hydroxyl then R6 is not chloro (iv) when Rerr] and

Rlerr] together wt for hng; m
is 1 when Ais -Cl-l[%- 3‘%@% %m%%gg}o d&' t%%%glgﬁfémﬁﬁg en
15 Rerr] anchlla[m sdbsﬁnuentnﬁtehyise uuneﬁﬂem,tms may béJiltanocbritithed arfdnlayocontairR6 | s

t hyd tmet h i pet t adj at t th -4-
Dot YO OXYL TRl 19, prefirably op 1 6 and especialy %' 124, Sarbon atoms. A SYIRGEILED 1o

When the conpoyRaikehyl'ghhuptihay dontai fréth B t@lm,rquoﬂgﬁéf&aﬁy%émaas 3k&¥ karbon
al kenyl or al kynyl substituent otherw se undefine hiS may be |inear or

branched ané mom mmame any apwetibhydregerhon groupy éspscipliy: 2 phenyl op t o

o “but ot penSrEEyBE AR iRl &bl B2y 53y P URRR iiydihve, MBich iy

be any arOﬂHtlﬁxbb&tdfeﬂQ@rhﬂﬁyg ,aseduafioed abdve, aspetially b behzy) RGP WpticHENLID .-
An ar al kyl groﬁﬁ“ﬂ% be any al kyl group as defined above which is

substituted byS @HkyherolRf i ned above, especially a benzyl group

optional ly substi tUWﬁgn \gpg fatﬂe%ll%#)mgrs%ﬁrtu ;&fg&glg% ‘?P?ut e gé{h,;{guy

substituents are design as b pt1ona
substi t uenthgrmhstaumﬂum&suhsmumpgmuma#H:ghqummnﬂlmgseimwhe anylenmrmeef of

those customarjly enployed in th ve nt of stl idal co nds
bndl or the mocipe SRR STRISE it ASOPGent 11 Rontdel PRS0 e
persi stence, pRa&ifitaioh8fsueh cothpdRndsd HMBEcK therRARity! ferSiGRD peiet@fiondtother
substituents include, for exanple, halogen atoms, nitro, cyano, hydroxyl,

al kyl, al kenyl propertys a$p@yiﬁc examples nﬁmh substilignts | indkadeo fr Icmpledmlqgsn atoms,
: nitro, cyano, hydroxyl, alkyl, alkenyl, haloalkyl, haloalkenyl, alkoxy, haloalkoxy, amino,
15 alkylamino, dialkylamino, alkoxycarbonyl, carboxyl, alkanoyl, alkylthio, alkylsulphinyl,
alkylsulphonyl, carbamoyl, alkylamido, cycloalkyl, phenyl and benzy! groups. Typically,
0-3 substituents may be present. When any of the foregoing substituents represents or
contains an alkyl substituent, this may be linear or branched and may contain up to 12,
preferably up to 6, and most preferably up to 4, carbon atoms. When any of the foregoing
20 substituents represents or contains an aryl or cycloalkyl moiety, the aryl or cycloalkyl
moiety may itself be substituted by one or more halogen atoms, nitro, cyano, alkyl, alkenyl,
haloalkyl, haloalkenyl, alkoxy or haloalkoxy groups. Preferably, the aryl moiety is a
phenyl moiety and the cycloalkyl moiety contains from 3 to 8, preferably 4 to 7, carbon
atoms.
25 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, Co_4 haloalkenyl, C)_4 alkoxy,
C|.4 haloalkoxy, Cy.4 alkylamino, di-C)_4 alkylamino, C;_4 alkoxycarbonyl. C_4
alkylthio, Cy.4 alkylsulphinyl or C{_4 alkylsulphonyl group.
More preferably, R, if present, represents a halogen atom or a Cj_4 alkyl,
30 Cj_4 haloalkyl, Co_4 alkenyl, Cy_4 haloalkenyl, C;_4 alkoxy or Cj_4 haloalkoxy group.
Preferably, nis 0, 1 or 2 and it is especially preferred that n is 0.
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15 al kyl am no, di al kyl am no, al koxycarbonyl, carboxyl, al kanoyl,

al kyl t hi o, al kyl sul phi nyl, al kyl sul phonyl, carbannyl alky anm do,

cycloal kyl, phenyl and benzyl groups. Typically, 0-3 substituents may be
present. \Wen any of the foregoing substituents represents or contains an
al kyl substit Is may be linear or branched and may co ' 12,
preferably upqﬁﬁsﬁuggkd nost preferably up to 4, carbon atons. éﬁﬂﬁﬁg of
t he foregoing 20 substituents represents or contains an aryI or cycloalkyl

e e A e e A 2

al koxy or hal oal I@eaeemny%aémoﬁr gi&bqbltu etiich Seppéséht ag?ﬂgaﬁxeo & ﬂNmth?@R@t y

and the cycl oal kyl” noi ety contains from3 to 8, ably 4 to 7, carbon
atoms. 25 renrwegtsprhyﬂm@atoma @[.erailqyl.lequsmﬂx @meﬂwlegioee dhiscespecially

hal t t | Kyl
G S kenyl " Coa PSR PRI RZRE bt Hemnol) B g oreienf 2072, (01

<[a| kyi an} EOI d: 5 ﬁ:[ erlr] Wﬁdé[m%ﬁimoﬁm?h&emlcawamggmﬁgmdgmw whichmmoﬁ
err] al kyl sul phinyl_or (Jerr sul phony %Jou re er

present, repr eseriraasfamed|inigagroup U é'!“ﬂ&““%éw Q‘Ta?ilf?é

C24 al kenyl, C24 h@@inggfaﬁ?nn% fetred tHaP% 1&%@@%@115 hzh ¥n BROPK gfamerafme

Preferably, nis |s especially preferred that nais
WO 96/ 21355 acxd LOH in water is from 1 to 7, more preferably from 1 to 6 and esp(;ialm @)@051.2

It is also preferred t err nd each [ eDRPIGAL
Cerr] al koxy, especia ]Q[}FB{%%‘%F "f"8¢‘e‘l’f‘?§$ ttgfy “Po'bg 3’ =0
or =N-OR[err] jowhelrg aﬁavﬁ@ryr&@eﬁﬁﬁmafehxdﬂﬁmaumsmﬁrﬁﬁoﬁs%w buttih 4 )plant to be
especially a nethyl, group. It is espeC| ally g’éef erred that R[err] and

Rlerr] are both mmmr@meatéglmq mbated preferebly bysacgipr of gnzymes:yvithin the plagyps peska
S o "G Wi, § TS P A SO I LI S
customarily enpl o¥#3CH,CO-OH is not a leaving group, it may be subjected to enzymatic oxidation in vivo
to form a group -0-CO-CH,-CO-OH, eg. by a p-oxidase, where -CO-CH5-CO-OH is 2
15 leaving group.
Preferably, R3 represents a group -OR10 where R10 represents a hydrogen atom,
an optionally substituted alkyl, alkenyl, aryl or aralkyl group, ora group -CO-R!1,-CO-0-
R11, -SOR!1,-80,-R1}, -PER)ORI2)OR!3), -PCO)(R12)(OR13), -P(OR1Z)(OR13) or
-P(Rlz)(ORr’) where R11 represents a hydrogen atom, an optionaily substituted alky},
20 alkenyl, aryl or aralkyl group or a group -NRI12R!3; RI2 and R13 independently
representing a hydrogen atom or an optionally substituted alkyl group and X represents an

?‘

oxygen or sulphur atom. Where RI10 or R1! represents an optionally substituted aryl or
aralkyl group, it is preferred that the aryl group is a phenyl group and that the optional
substituents are selected from halogen atoms, nitro and C1_4 alkyl groups. Substitution at
25 the 4-position of the phenyl ring is particularly preferred. For the purposes of R3, the term
optionally substituted includes, eg. substitution with silicon containing groups, eg.
trialkylsilyl groups such as trimethylsilyl, as a substituent on RI0 rll orRI2,
Preferably R3 represents a hydroxyl group or a group -0-CO-R11, .0-co-0R1!
where R11 represents a hydrogen atom or a Cj_jo alkyl, Cj.12 haloalkyl, Cy_12
30 hydroxyalkyl, C;_17 carboxylalkyl, phenyl or benzyl group.
It is particularly preferred that R3 represents a group -OH or -0-CO-R!1_ where

-6-



as a leaving group. It is preferred that the leaving group is such that the
pKa_value of the acid LOHin water is froml to 7 nore preferably from1l
to 6 and especially from1l to 5. Wen R3 represents a group which in vivo
is transforned into a group -O_[err] where 10 L[err] is a |eaving group,
it is prefeypSghiziat the transformation is carried out in ?cn% be
protected or g%est to be conbated, preferably by action o enzyrres‘gvm'thi n

the plant or pest. For instance, if R3 represents a [err]-acid group, such

-0-CH - CH t
Group, 11y Bef ORI ARE LI A -6 PR PR PR o
|-0 CO- CH2- CO- QMo fe&aaﬁrnlbi@aqﬂ&sylmﬁ mpmr@ﬂﬁrgfdu COCHis a 15
eavi ng group. Preferabl ‘vm*g{[err] rep resents group - err] where R err]

represents a hydr ofefersb GICaLIQ/ﬂlbﬂbgmwtﬂl@EﬂaCmb halgalirhT2-16r vl

or aral kyl gr I

“Sof o1 U B BRI iy o S LSl i ) s
ryarogen stom ) Ghy orel e St “Wt T e
ydrogen atom, na i tuted al ky al kenyl’, aryl or

ar al kyl tgroup E ¢ EH%[err] R[err] and R[err] |Edllependentlyd «
representing a hydrgiiGhord prfersbly, n
represents an oxygen or sul phuryatom V\here err Fferr 3 esent

optional | y subbaioailyl,eg. tiflysromethyl; diflugromethyl oy mmoﬂumotpetmﬂ mmrlﬁzag alkényl ar y I

group is a phen nd that the optional substituents are sel ected
from hal ogen al %gkﬁ?ﬂ‘%' gnd C[err] al kyl groups. Substitution at 25 the

4-positioniof the [Hrefessbly, R7GnH RSadépenidtnt Hé:rdié:ﬁfae(ﬂ {8 dlkokp group @r Bigehes €S

of R3, the termoptionally substlt ed in substitution wth

si licon cont ai IPISEETy ABIAYP =Qer , WhetsiH\ reprgsents achydengen atomyariae iy piksl | yi |

Pycroxy! o oupay 2?%%3%“’8@%%*@%&%&%%%% i 2

Lepresenlti ? hy googe0. at om or a C[err] al kyI C[err] hal oaI kyl, Clerr] 30
parti cut arly p?éfeéir ﬁ?ﬁﬁ%@‘ﬁ? S s Bt B et erein kU enkR2,

where -6- 15 and R7 and R3 are each alkoxy, or together are =S or a group NOR? will be potential

biological precursors for the corresponding naphthoquinones, the naphthoquinones being
the preferred compounds of the invention.

Preferably, R4 and R3 each independently represent a C}_4 alkyl, C}_4 haloalkyl,
Co_4 alkenyl or Co_4 haloalkenyl group or, together with the interjacent carbon atom,

20 represent an optionally substituted cycloalkyl or cycloalkenyl ring, this ring preferably
being optionally substituted with halogen, alkyl, haloalkyl, alkenyl or haloalkenyl.

The compounds of formula I may form salts, e.g. when R3 represents a hydroxy!
group. Suitable bases for forming such salts include inorganic bases, such as sodium
hydroxide, potassium hydroxide or sodium carbonate, and organic bases, for example

25 tertiary amines such as triethylamine and cyclic amines such as pyrrolidine.

It will be appreciated by those skilled in the art that many of the compounds of the
present invention will exist as different geometric isomers and diastereomers. The scope
of the present invention includes both the individual isomers and mixtures of these.

The present inventors have determined that the compounds of the present invention

30 are of particular interest in so far as they show pesticidal activity against species and strains

of pest that have developed resistance to currently commercial used pesticides. Thus the

-7-



WD 96/ 21355 PCT/ GB96/ 00042
Rlerr] represents a hydrogen atomor a (Jerr] alkyl, (err]hal oal kyl,
phenyl or benzyl group. Most preferred for Rerr] is a nethyl, ethyl,
propyl or butyl group. Preferably R6 represents a (CJerr] alkyl, Cerr]
al kenyl, C [err] haloal kyl, Cerr] hal oal kenyl, C[err] alkan

Cerr] al koxyaY W“’é{err] al koxy, ([ err]6 hal oal koxy 5 or C%?lrr

al koxyal koxy group. More preferably these groups are of C[err] in |ength,
or Jerr] in length in the case of alkenyls. Still nore preferably,

R6 .
represents a O efempamnis/f thesrpentinyentionwillhave partiuias gpplicetionagpingts friggetiaparid
eg. ”'f'UOfom?ué]gﬂngg{stggéy@%ﬁ@O&mﬁhmgm wxwﬂsngks%gcs&s.qerrde

al kenyl or (err Preferably,” R/ an )
i ndependent | y r epresentinventoss have feteinined thay the phasactanstie qeaternary parber atomawhich up

= = . wh h , .
2l kol group. - but e iresns RECHS dndiKO AR oud A e SpR6) SLThhagupvn Loty 1,
met hoxy or toget fedayiRiprévidedtin at 184s? tides-Eptiohil cohfigurition Gpérdérad pRividelafRular

skilled in the art that conpounds wherein R err] and Rerr], 15 and R7 and

R8 ‘are each al kogstivigprefilessuiied togombatmenf particulatgrongyef PE#S.| be potenti al

bi ol ogi cal . ' ' . .
napht hoqui nones. ber ng  frsASiEEet dGRRORGL\F AARGLR AR B0 Bepck VT treimentisn
Rlerr] and R er r heamatemarycarbon diomiik provided smmediately afjacen to selngphthalfnerin in the
"t or] adent car bUS Ao CRASORESUHTEIL R 33t Ko APy Rt R L g AR y |
or cycl oal kenyd Iohfi6hallly Bhisstifutedcally] @F Skal/ ¥rop] BLchRiig MO dovhpdiekss lof ng
wi t h hal ogen, al kyl, hal oal kyl, al kenyl “or hal oal kenyl . The conpounds of

formula | may foPQTGBIS00%53lesaribed prryiouslyrand aefiemeditonipthe pEpivisg appgded to the
Sui t abl e bases f%r %i?rm' r}g SUe salts include inorgani c bases, such as
sodi um hydr oxi de, °B 19859 ?H'“VQF oxi de or sodi um carbonate, and organic
bases, for exanpl e 25in thifirstiprafernet distincs grotip soimpouhdy df\gendtal fernaulaiiy cl i c
am nes such as pyrrolidine. It will be appreciated by those skilled in the

art that many of the conpounds of the
R\ ,R?

R3
R Oﬁ an
CRLR5—R6

R8 R7

2

15 or a salt thereof are provided
in which R, R1, R2, R3, R, R7 and R8 and n are as defined for formula I and R4 and R>
represent a halogen or an optionally substituted alkyl or alkenyl group .
More preferred compounds of the general formula (II) are those where n is 0,
R! with R2, and R7 with R® are both =O; wherein R# and R each independently
20 represent a Cy_4 alkyl or Cy.4 haloalkyl group and RO represents a Cy_7 alkyl, C1.7
haloalkyl, C;_7 alkoxyalkyl, Cy_7 alkoxy, Ci_7 alkoxyalkoxy, Cy.7 alkenyl, Co-7
haloalkenyl or Co~7 alkoxyalkenyl group. R3 is preferably OH, -0-CO-R!! or -0-CO-0-
R!! wherein R11 is Cy_3 alkyl, and most preferably -OH. Still more preferably RS
represents a Cj_7 alkyl, C5.7 alkenyl or Cy_7 haloalkyl or C3.7 haloalkenyl group and
25 most preferably RS represents a C)_g alkyl, C;_g haloalkyl, C alkenyl or C; haloalkenyl
group. Most preferably R4 and R3 are methyl.
It is found by the inventors that compounds of this first preferred group generally

-8-



present invention will exist as different geonetric isoners and

di astereoners. The scope of the present invention includes _both the

i ndi vidual isomers and m xtures of these. The present inventors have
determ ned that the conpounds of the present invention 30 are of
particul ar cﬁ,&%&{ﬁ% in so far as they show pesticidal actipdhipddolssst
species and strains of pest that have devel oped resistance to currently
comerci al used pesticides. Thus the -7- WO 96/ 21355

PCT/ GB96/ 00042 copmpounds ..of, t he .present invention wll. have t. cul.ar
appl i cation aé%l‘ieﬁ@“"vﬁgg%‘f’,dala%g‘flﬁcfgﬁl “fsﬁﬂﬁéfa"gf P'é‘i,\%'gglt ﬁ'?tpmaﬂfcg{afl\gégasl&ént to
ot her conMMer C el dndWiitefigPPetiQiddly subcdptble whitefly fc BemiRi¥peties/ent or s have

determ ned that the characteristic, quaternary carbon atom which | |qr’1§J<3IF
groups R4, R5 and I aseeondipsefesred, distingt groppaofrpompaunds ph the; firgh aspect; ¢fcthe | g

shown in for - Werﬂﬁ‘r;r%ﬂ%' Al g@é&n '
configuratiow‘@ﬂé%nr%gr to pfovi d%ggglrltkmdglri a tléﬁf}élpro W}'(;Lghlgﬁlﬁctexgé to
conbating & piagtahd thuathig seropd gobhp pf preferred compéunds of formilar(Deate df prefemed
group of corrpgund the first aspect of the invention the quaternary
carbon atom i °'B1“§\)(ﬁl’e’ d imedi ately adjacent to the naphthalene ring in the
formof a group -CR[err]R[err]R[erer wherein R err] and R5 independently
represent a halogen or an 10 optiR'Qal R§ substituted al kyl or al kenyl

group, excluding those conpoungs\of _*Qpe a3ng PCT/ GB95/ 00953 descri bed
previously and referred i in rovﬁlso appended to thgl gefi ni tions of
formula I. In this first 'gl‘re di‘st'nct groupcrrpoué

formula (11) [err] 15 or a sal TRrherxof ﬁé),ﬁ)‘l”b@"d@%in which R, Rerr],
Rlerr], Rerr], Rerr], R7 and Rl erdg dnarﬁ defined for formula I
and Rlerr] and Rlerr] represent a Hal ogen or o] ?ionally substituted
al kyl or al kegyl, oup . More preferred conpo of the general formula

(I'l) are those ere n is_0,
n, AR, Rl R2 R3, RS, R7 and R8 are as defined for general formula (I);

10 m represents an integerOto 1;

of general

and R4 and R together with the interjacent carbon atom represent an optionally substituted
cycloalky! or cycloalkeny! group.
More preferably the compounds of this group are of formula (III) wherein R} with
R2, and R7 with R8 are both=0; n and m are 0; R4 and R together with the interjacent
15 carbon atom represent a fully saturated cycloalkyl ring which is optionally substituted; and
RS represents a Cy_1 6 alkyl or Co. ¢ alkenyl group optionally substituted by ha.logen.R3
is preferably OH, .0-CO-R!1 or -0-CO-O-R11 wherein R11 is C;_3 alkyl, and most
preferably -OH
Still more preferably R%and R together with the interjacent carbon atom represent
20 a Cy4._g saturated cycloalkyl ring which is optionally substituted. most preferably with
chlorine or fluorine; still more preferably being a Cs_g cycloalkyl ring, and Rbisa Ci6
alkyl, Cy_¢g alkenyl, C;_g haloalkyl group, Cp g haloalkenyl group or a halogen.
Exceptionally active compounds of this group are those where R% and R? together with the
interjacent carbon atom represent a cyclohexyl ring and RS is Cj-2 alkyl or C5 alkenyl.
25 Preferred compounds of this second preferred group of the invention are particularly
effective against mites and whitefly , as well as against certain fungi, with the most active

compounds having exceptional activity against whitefly, particularly of Bemisia species

9-



Rlerr] with Rerr], and Rerr] with Rerr] are both =0; wherein R4 and R5
each i ndependently 20 represent a (Jerr] alkyl or (Jerr] haloal kyl group
and Rl err] represents a (Jerr]alkyl, C[err] haloalkyl, C[err]7 al koxyal kyl,
Cerr] alkoxy, (err] al koxyal koxy, C[err] al kenyl, C2-7 hal oal kenyl or

C2-7 al koxyal up. R3 is preferably OH -0-CORerr] &wz

Rl err] wherei n@%lgfsol s (Jerr] alkyl, and nost preferably -g—TnSti 'l nore
preferably R6 represents a CJerr] alkyl, C[err] al kenyl or Clerr] hal oal kyl
or (Jerr] haloalk | qgroup and 25 mst preferably R err] represents a
Clerr] al kyl, C[@’ﬁ]%/r MgR ARYFEY aBPRY P kenyl or CJerr], hal oal kenyl
group. Mpst preferably Bﬁiﬂ'&iﬂcﬁ?fdlp%f&omtﬁﬂk of the first dspent@f ithe invention the

i nventors that conpounds of this fi

rst preferred 0 eneral |y, -8- WO
96/ 21355 quaternary carbon atom is not in a ch oaﬁcyi or c)%[oaﬂpenﬂ grp@rqnég Brqyided-at
have effective p .Gl L%&; | | t ' : ' d
particul arly agalg‘?]&s"!tegﬁmg?légfgn Vé}%@g%&ﬁggﬁﬁgﬁgﬁﬁﬁg&lgg«zﬁgﬁ&% etr?a? y
are Bemi sia specbésveer Daml ehostpreferaly theeuiatciinaryicarbon tyrbotyeen # andparboniatoms
the first aspect of .the invention the quaternary carbon atomis provided as
part of a cycl anMhWY@P&@&PM" %Pg'ng and thus this second group of
preferred conpounds ofpdOmisAidtindt @owp FrefeRe® tanpcds of forhdla(l)lard of prefekred
wherein n, AL R Rerr], Rerr], Rerr], Rerr], R/ and R8 are as defi ned
for general formiormuaYV) 10 mrepresents an integer 0 to 1; and R4 and
Rlerr] together with the interjacent carbon atomrepresent an optionally
substituted cycl oal kyl or cycl oal ke\rmgg grﬁgp. More preferably the conpounds
of this group are of formula (I11) : ¢rr] with Rlerr], and R7 with
R8 are both =0; n and mare 0; R4 ther with the i(ﬂ})erj acent

Ry

A—CR4R5—RS
RS R7

10  wherein |
n, AR, Rl, R2, R3, RS, R7 and R3 are as defined for general formula (I);
and
R4 and R each independently represent a halogen or optionally substituted alkyl or alkeny!
group.

15 For the purpose of combatting whitefly the group A preferably has a chain of
between 3 and 7 carbon atoms between the naphthalene ring and the quaternary carbon
atom, particularly when it is an unbranched alkylene chain.

For the purpose of providing high efficacy against aphids the gi'oup A preferably
has a chain of between 4 and 8 carbon atoms between the naphthalene ring and the

20 quaternary carbon atom, particularly when it is an unbranched alkylene chain.

For both these circumstances, the presence of one or more branch chains on the
linking carbon chain of A will allow peak activity to be obtained using a shorter length
chain between the naphthalene ring and quaternary carbon.

More preferred compounds of this group are of formula (IV) wherein R} with R2,

25 and R7 with R8 are both =O; m is 1, and A is a C3_g alky! or alkenyl chain, which may be
substituted by a halogen or a branch chain which may be halogenated. Preferably R4, RS
and R6 are Cj.¢ alkyl or haloalkyl or Cy_¢g alkenyl or haloalkenyl. R3 is preferably OH.

-10-



15 carbon atomrepresent a fully saturated cycloalkyl ring which is
optionally substituted;, and Rlerr] represents a (ferr] alkyl _or (err]
al kenyl' group optionally substituted by hal ogen.R3 is preferably OH,
-O]SZORLlerr] or -OCOORerr] wherein Rerr] is (Jerr] al kyl, and nost
preferably -OH Still nore preferably Rerr] and Rerr] to ' t he
L e Ghnehied

i nterjacent™! atomrepresent 20 a (C[err] saturated c ring
which is optionally substituted, nost preferably with chlorine or fluorine;

still nore prefe liy bein rr]l c al kyl rin | 16
al Ey: , Jer rEL ‘QI“E(‘_S' ll)i or @é&?%’%?&ﬁ%?ﬁﬁgfﬁﬁﬁ é{‘%‘r %1‘1 'ﬁgﬁggg? ‘E*e"ri&?ogr oup or
a hal ogen. ceptign | ' \Whetee
Rlerr] and Rlerr] ?ﬁgﬁeéﬁhowsﬁﬁgﬁf%?@ﬁ&%?@ggﬁﬁgﬁ%$%%3ent a
B ol or T ot CoMpae e oRE oy ooy od o oo Cre L be | puent ] o a6

u IS secon r '
pacticularl y.rrBYlﬁ‘éb‘!qd\R? ta 049 asm°ﬁpf%?gé3§br‘§ﬁi“?’é%l$f€'§f§%lqtg\zégnt Onh’ﬁgs
certain fungi ’ﬁf%és@vﬁ:&%im%r%aﬁhewpwadﬁsmmhw BpY dre Bbstited byl t Y
agai nst whitefly, p |y of Bem sia species 96/ 21355

articul ar
PCT/ GB96/ 0004 Zlkyh, iatvalkyl, alkenylchaloalkenykoy halggemst nites. In a third distinct

group of conpounds ,of the first pe of the i [ .
carbon atomis not f ﬁecgncimegépf(&% p&&@y’@l" S bﬁ%ﬁ&égsrtgggggﬁfj@h%% %fed at
between 2 and handla(Hhas @b&ﬁﬁd ide:e aitituang \asanoiibdcticide apinididd amiforr fungicidepr e

preferably 5 between 2 and 10. Mst preferably the quaternar rbon is
bet ween 4 and rertisulaly againstmites, hiefly, aphigs and/on fungd. Pﬁgﬁﬂiaﬁﬁlsﬁﬁ%ﬁfﬁﬁ?}&’ us in

this distinpgt . " ARY
L P ) i
Rlerr] and R8 4pis speciele Partizdlatly rsuspeptible Furfgo inchida tidsy of Aspergillus, Pyricularia,

Rhizoctonia, Erisiphe and Botrytis species.

A preferred use of this second aspect uses a compound of formula (II) as a pesticide
against insects, acarids and/or fungi.

15 A second preferred use of this second aspect uses a compound of formula (III) as
a pesticide against mites, aphids and/or whitefly.

A third preferred use of this second aspect uses a compound of formula (IV) as a
pesticide against mites and/or aphids.

In addition to the direct pesticidal activity, ie. direct lethal toxic activity, exhibited

20 by the compounds of formula (I), (ID), (III) and (IV), the present inventors have determined
that they also exhibit anti-feedant activity on insects of many types, particularly Diabrotica
species (Western and Eastern Corn Root Worm), Lepidoptera such as Spodoptera littoralis
and Spodoptera frugiperda and Beetles such as Phaedon cochleaiae Fab as well as against
those species specified above. Thus the present invention also provides use of compounds

25 of the present invention as pesticides operating as insect and acarid anti-fecdants.

A fourth aspect of the present invention provides a method of combating pests,
particularly insect, acarid and fungal pests, at a locus which comprises treating the locus
with a compound of the general formula (I), preferably being of general formula (1I). (TII)
or (IV). ‘

30 Preferably, the locus comprises the pests, ie. insects, acarids and/or fungi, per se or

environments subject to or subjected to attack by the pests. More preferably. the locus
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and R4 and R5 each independently represent a hal ogen or optionally
substituted al kyl or al kenyl group. 15 For the purpose of conbatting
whitefly the group A preferably has a chain of between 3 and 7 carbon atons
bet ween the naphthal ene ring and the quaternary carbon atom partlcul arly
when it is an ‘gpg@ﬁgﬂed al kyl ene chain. For the purpose of %[cto}_&

efficacy again ds the group A preferably has a chain of and
8 carbon atons between the naphthal ene ring and the 20 quaternary carbon
atom particul arl e
ci rcunst ances, thc\é \gngcg(ta}#@gg%?wc}ﬁ’e%%? rmrgﬁhbrari %ﬁ%ﬁﬁ@%ﬁu%t&%ﬁbﬁ%ﬁﬁ
carbon chain of AomtdckbabémAsMsmitplamswthmemmhtwmdemchwmgaeegbwiztgan-

| ength chain betvveen ht,hal tern Mor, e
preferred conmpourffs ' HPe "§E %B‘Efb'e‘?‘ﬁ% Wﬁp‘fﬁﬁuﬁ qv&ﬁ@?@?ﬂs inr3 flompstis
Rlerr], 25 and RénVirérimerBforspfayiigirbomnsto cm;bau&emﬁaﬂbﬁduscmeseismeﬂmﬁﬁm

alkenyl chain, which may be substituted by a hal ogen or a branch chain
whi ch” may be h&l sydhngietn a beaiculius)| or aerisuliyral eqvispament for weatment of sfased Frops,
al kyl or hal oal k?geé?{lly%regs, r@%yg%mﬂ@h%ﬂ éﬁl@mﬂcott& grrrﬁc]e t6 §on%aﬂm{o¥b9_|

- 10- W96/ 213

PCT/ GB96/ 00042 Qeﬁﬁ}pﬁ’{mu]m]ly whitefipatil refatdd specids, aridd ehﬁdﬂl @f vterirary@nvidrinpent,
al kyl , and nost eferable%/s qél Preferred co o&gqss of thls group. are those
where Ais a gro B““E‘@‘}F 18| Cpitie SPIRY, in prevent er gn bynsecty ¢ aparids,

group -(CHerr])[err] Rivadpbdtl Vi cbss&y
which add up to O to %ﬁ'ﬁnre prgﬁaﬂrr%%)‘t;ﬁ e}xﬁoﬂﬁlﬁfﬁo\ﬂdﬁeg;'bfb reffgl}dgg y O @onoé{‘

and anal oguesl§ mmwm@sefmahwmnwnladnpfafomuhﬂa dH) Mlﬁlmfmedaliwe’

hal agen. A second aspdRterh i ibefpis nd T Sibich s B8 FPibate (75050 %

conmpound of comprise reacting a compound of the general formula (V)
0
R3.
W LY o
0

in which n, R and R3 are as defined above, R3 particularly being -OH , with a compound
15 of the general formula (VI).

R
R C/Rm I
17~ Z g5
| (VI)
R131

in which X represents a leaving group, preferably a hydroxyl group or a halogen, especially
a chlorine or bromine, atom; rll 1, R121 and R131 each independently represent a
hydrogen atom or an optionally substituted alkyl group and R%4 and R3 are as defined in

20 formula (I), to produce a compound of the general formula (V1)



formula (1) as a pesticide; particularly as an insecticide, acaricide
and/or fungicide, particularly against mtes, whitefly, aphids. _and/or
fungi. Particularly susceptible whitefly 10 incl ude those of Benisia
species. Particularly susceptible aphids include those of Nyzus and Aphi s
speci es. Pagl |y susceptible fungi include those of
Pyriculari:?Bﬁﬁ%?%ironla Eri si phe and Bottytis species. A pre?%rred use of
this second aspect uses a conpound of fornmula (11) as a pesticide agai nst

i nsects, acarids and/or fungi. 15 A second preferred use of this
second aspect uses a conpound of forrmula (111),18% a pesticide agai nst
mtes, aphids and/or whitefly. Athrd prefer#%d use of this second aspect
uses a conpound of formula (I as J pe ICId agai nggs m tes and/ or aphids.
In addition to the direct pegti Cid 2 ’ﬁirect | et h t oxi c
activity, exhibited 20(Rkg 'd§1p¢‘$ﬁg?p aNp9. (1) t?ll) and
(I'V), the present inventors hu e t they al so exhibit
anti-feedant activity on insects of nany types, particularly Diabrotica
species (Western and Eastern Corn ot Wrn), Lepidoptera such as

Spodoptera |i Q,“% S dopt ®r f4f isper eet | ch as_Phaedon
cochl eai ae Fagﬁ as ngﬁ{, as égal hgt t’%osaégg‘pggel “g’z""@‘b"g’cﬂ%ﬂ d‘ﬁgﬁbgéeprﬁ?ﬂ@ 3 he
present i nventhydoxyll gisuppthe veactivh rifebehrried Bt Mitanotiredckion Porditiunk, that

i nvention as pest.i Ci d‘gy gﬁr atin as i nsect and_acarjd anti-feedants. A

fourth aspect psipggdie F‘“"‘H‘V and triphe MPW‘E‘H#PW]C desrehydrofygn

ompr | sos. 15 oat or ¢ Waef & spRERHs § 'ﬁ‘b%"—" e PR3l by Be T o “‘*%‘f ),
pref erabl y beialkylatihg condisions, tHavis msing a(shitf)ble solvieht) suoh a{dxbbloroﬁﬁthane, and a base,
Preferably, the Io%s ¥c)l ﬁﬁ I ses the pests, ie. insects. acarids and/or
fungi, per se '(S‘fh 'i’q’ ts subject to or subjected to attack by the

pests. More pref er ghé sompohifd dfF6sula (VI e bdRited in a suitable sol ferabl
PCT/ GB96/ 00042 (VIR suitable solvent, preferably

an alcohol such as ethanol, to effect a Claisen-type rearrangement resulting in a compound
10 of the general formula (VIII)

0
O OH R131
e X
C/C\ _RM (VIID)
0 RI'/ \R5 \R121

It is also possible to react an alkyl aldehyde directly with the compound of formula
(V) ina polar organic solvent under alkaline conditions, eg. with pyrrolidine, and then heat
the product under acidic conditions, eg. p-toluenesulphonic acid in a non-polar solvent such

15 as benzene, to effect elimination of water to yield a 3-alkenyl substituted naphthalene ring
| compound.

Compounds of formula (VIII) correspond to compounds of formula (I), (1) and (IV)
in which RS represents an optionally substituted alkeny! group and may be converted into
other compounds of formula (I) by various derivatisation processes.

20 For instance, compounds of formula I in which 1 represents an optionally
substituted alkyl group may be produced by hydrogenation of a suitable compound of

formula (VIII). for example, using hvdrogen gas with palladium on charcoal as a catalyst.

-

-13-



conprises the pests per se, stored food material, plants or animls subject
to or subjected to attack by pests, seeds of such plants_or the nmediumin
whi ch such™plants are growing or are to be grown. Specifically, conpounds
of formula | may be used in a donestic environnent for spraying roons to
conmbat infestation by houseflies or other insects, acarids 5 W in
a horticul turawogfmgésri cul tural environnent for treatnent of %(to(r(’)? r%ps,
epecially cereals, or to spray growi ng crops such as cotton or rice to

conbat infestation by pests, particularly whitefly and rel ated species, .and
in a medical or \MpstrdompeyndsofifernuiekY) are Gvailable ommerciglly, but i anyocase may beo

prevent or treat | | ' R LS I ths Lhe
present inventio S%f%é%%g@%eég?%@g gélg&?or t he E?Jé%%}?g .il%hﬁggéélig%n&ﬂ
conpounds of fornul a (Ihanatethative process far prepaying compannds ¢fiférmula(T)| (15), @ibdnd (IV),
as defined above. MWhere the conpqund..i s _one in ich mi.s i n f la (1
such method may cHMER WQ@W ‘%‘B@%Bﬁ&“&ﬂ“‘“‘?ﬁ%‘“@%‘}?&? 3ﬁ0f°f'5‘f‘lﬁ1gllr) Qﬂﬁ?)"(' id
[err] in whichsn, i Reasidormil IR >h cHRPoa @ the gBerildoimuta/(\gr | y bei ng - OH
, With a conpound ig of the@ge)négf(gldﬁforrrg?a (VI).gafeerr] in mich X
represents a | eaving group, preferably a hy oxyl group or a hal ogen,
especially a chlorine or bromne, atom R erg], R.err] and R err] each

i ndependent|ly represent a hydrogen at os Ai~gopiRdnal | y substituted al kyl

group and R4 and R[err] are as f brmul a (1), to prodWe a
conpound of the general formnul aﬂ?VI WD 96/ 21355
PCT/ G3B96/ 00042 [err] inwhichn, R Rferr frr], Rerr], R4 and R err] are
as defined above. Wien X represents a hydroxyl group, the reaction nay be
carried out under M tsunobu reaction conditions, that

in which n, R and R3 are as defined above, is reacted with a carboxylic acid

CR4RsRg-(A);"COOH where A, m, R4, R3 and RO are as defined above, in the presence
of a free radical initiator, such as ammonium peroxysulphate and silver nitrate in a suitable -

10 solvent, such as aqueous acetonitrile, to form a compound of the general formula (1), (II),
A1) or (IV).

Compounds of formula (I) obtained in this manner may then be further reacted
using the derivatisation processes described above or combinations thereof 1o obtain further
compounds of formula (1), as desired.

15 For use in this alternative method, in the case where R4 and RS together with their
interjacent carbon atom form a cycloalkyl or cycloalkenyl ring of from 3 to 10 carbons,
many of the 1-methylcycloalkyl 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

20 techniques well known to those skilled in the art. For example the Amst-Eistert reaction
may be used to give a -CHy- extension (see eg. Meier and Zeller (1975) Angew. Chem. Int.
Ed. Ewgl, 14, 32). Altematively compounds where m is 1 may be accessed by the reaction
of the corresponding cycloalkanone with ethyl cyanoacetate and subsquent reaction with
a Grignard reagent, followed by hydrolysis to yield the (1'-substituted-cycloalkyl)-acetic

25 acid (see e.g.' Amsterdamsky et al (1975) Bull. Soc.Chim.Fr. (3-4 Part 2), p635-643 and
Muhs M. A. PhD Thesis, University of Washington. Diss Abst. 14, 765 (1954) to increase

the carbon chain length in increments of 1.
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I's, using diethyl azodicarboxylate and tri phenyl phosphine in, for exanple,
tetrahydrofuran 5 at O[err]C \Wien X represents a hal ogen_atom the
reaction nmay be carried out under alkylating conditions, that is, using a
sui tabl e sol vent, such as dichl oronethane, and a base, such as
triethylam compound of formula (VI1) may then be hegt 5;0'@“

sui tabl e sov%%ﬁ-li,ggpreferabl y an al cohol such as ethanol, to e?%ec g

fClal slen-type rearrangenent resulting in a conpound 10 of the general
ormula (VII1) [err] It is also possjble to rgact, an al kyl  al dehyde .

d: Ir(elct ly with the Eqsmmorbvfmwmdmnwmpﬁl‘g lﬁc)stdp%ﬂm‘ﬁﬁtﬁéml "s‘HP%gﬁYm%nder
al kal i ne condjii GNSimikss W'c%rho I L:?%ﬂ-,' i NAobdtrsmélSitistifufd &/cRANGT opnder

eg. p9to &Yﬂfﬁjp OI’S] C irg o & of

aci di c conditi0ns, uenes acid in a non-pol ar “sol vént such
15 as benzeneycldatkenyt exmpoahdsTnmabs convertedutat the carboxpylic lacids by faxmiationy of the

substituted ngpht hal ene ring c d. d f 1. | Vi |
corr espond toa&%@ﬁ’ﬂﬁ@B'?ﬁ:ig’“lﬁ!l %%gg&r&%%g@%w&rﬁaﬁéw%}omof
represents sangdg/PideO TR Larbdiylis héill ¥b Estmed ki bk carveried ftle 1aJkyD CarboxNAe bed

into other conpounds of formula (1) vari ous derivatisation_ processes. 20
For instance, mﬂwm,wammné' a2 ipgthyl iqdide; inpthe presanee of bubillithivim| |

subst i 1 ut o alkud. K04 BrdiBks el bR At bR RUEHEE Bshne?, SUI L 201 ©

conmpound of formula or exanple, using hydrogen gas w th palladi um
on charcoal as a cBérgroduttion of IMioRBéveloalkyl/cycloalkenyl carboxylic acids the method of

T 0 00 LR sl s e £ Sk
DL R Bt s Al g sl i e
has parti cul aringpsafucion ta copvértthpexsitaliensd to the cysinaky oud. Adtematively thp
e o (%> cotesporkting2- keld-ByéiGhuishlchoboYiart oothpothd REP B Rebefblh JillF sSHE" 2
ethoxide and fluorine gas to give the 1-fluoro-2-keto-cycloalkyl-carboxylate and the keto
group may then be reduced using (i) MeSH (ii) Raney Nickel and (jii) potassium hydroxide
15 base (see J. Org. Chem. (1983) 48, 724-727 and J. Org. Chem. (1982) 47, 3242-3247.
Substitutions, e.g. alkylation, of the cycloalkyl/cycloalkylene ring at positions in

addition to the 1-position to the carboxylate may be accomplished by methods known to
those skilled in the art. Starting from the ring mono-unsaturated cycloalkylene carboxylic
alky! esters, alkylation may be directed at the 1-position as previously described and then,
20 using light as initiator, reaction with a compound R20-X where R20 is alky! or haloalky!
and X is halogen, eg. a with a compound CF3X, allows introduction of alkyl or haloalkyl
groups, eg. CF3- groups. Thereafter reduction using palladium-carbon catalysis conditions
allows saturation of the unsaturated bond.
Access to 1-trifluoromethy! cycloalkyl/cycloalkenyl carboxylates may be gained
25 e.g. by reacting the methyl ester of the cycloalkyl/cycloalkenyl-carboxylate with
e.g. trifluvoromethyl iodide in the presence of ‘LDA, or reacting the
1-keto cycloalkyl/cycloalkenyl-carboxylate with trifluoromethyl iodide in the presence of
triethylamine followed by reduction. Altematively 2- trifluoromethyl acrylic acid may be
reacted with an optionally substituted buta-1,3-diene with heat in the presence of
30 4-hydroxyphenol to yield the optionally substituted l-triflucromethyl cycloalkenyl

carboxylic acid.
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[err] in which n, Rand R3 are as defined above, is reacted with a
carboxylic acid CR[err]R[err]R[err] (A)[err]-COOH where A, m Rerr],

Rlerr] and Rerr] are as defined above, in the presence of a free r adi cal
initiator, such as anmoni um peroxysul phate and silver nitrate in a suitable
10 sol vent, sych as_aqueous acetonitrile, to forma conmpound of the general
formula (1), (?W’lfﬁll) or (1V). Conpounds of fornmula (I) o AR this
manner may then be further reacted usi ng the derivatisation processes

descri bed above or conbinations thereof to obtain further conpounds of
formila (1), as desi ré\@ceswcompounds%m@esumam&eﬂmw@mmmdémﬁmgo f the

th wh

form a cyel oal ky meoioBRy ofobdin DoCath (Soe oLk ELIASF(BasIRSO Bebhiddl
1- met hyl cycl oal kyompoehd-@X), cﬂiem AL & lnadrogen or antbﬂﬁomnya smﬁmdmusyu alkenyl
avai |l abl e and the carboxyl

th t d d
techni ques to gi \P@‘Y%]c% al‘??‘yl’ékﬂ’gg S ere éﬁg‘i ex 15 I&?gﬁ
substituted ifsreg indid Me?&n&iﬁm%& r@ﬁ-l-dn &H&M@s&&d&@%&@k'ﬂehﬁ&ohn

the art. For exanple e Arnst-Eistert reaction may be used to give a -CH2-
extensi on (see eg)f%wempawszlhwwwwwal&mbwpsmem Int. Ed. BEwgl., 14,
32). Alternatively conpounds where mis 1 may be accessed by the reaction
of the correspondi ng cycl oal kanone wi th et hyl cyanoacet ate and subsquent
reaction with a Gignard reagent. followed byr¥drogpsis to yield the

(1" -substituted-cycloal kyl)-acetic 25 acid (se 7g. Ansterdansky et al
(1975) Bull. Soc.ChimFr. (3-4 Part 2), p635-6 and Muhs M A. PhD Thesi s.
Uni versity of Washington. D ss Abst. 14, 765 ( 4) to incr?ﬁg)e t he carbon
chain length in increments of 1. -14- 4 21855

PCT/ GB96/ 00042 For preparation of corrpounds cRutatning R4 R5 incorporated
within rings having

In a still further process for preparation of the compounds of the present invention
10 the compound of formula (V) is reacted with a compound of formula X-(A)m-CR"RSR6
wherein R4, R>, RS, A and m are as defined for formula I and X is a leaving group that will
leave the compound to give a charged radical +(A)m-CR4R5R6; eg. X may be a halogen
atom or tosyl group. This reaction is carried out in the presence of an acid, eg. a Lewis acid
such as aluminium chloride, using conditions broadly as described by Fieser and Gates (/.
15  Am. Chem. Soc. (1941) 63, 2943-2953.
Many other manipulations will occur to those skilled in the art for the purposes of
accessing other compounds of the general formula (I).
Compounds of formula (T) in which R3 represents a leaving group as defined above
may be prepared by reacting a compound of formula (I) in which R3 represents a hydroxyl
20 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
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 V, for instance, by using an acyl chloride
25 R11.CO-Clin 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 hydroxyl

group may be reacted with an acid compound HO-L where L is as defined above and
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hi gher nunbers of carbons, the correspondi ng nonobr ono-substituted

cycl oal kyl or_cycl oal kenyl conpounds _ erted to the carboxylic __
acids by formation of the Gignard conpound usi ng magnesi um and t hen

treating this with CJerr], eg. in the formof 5 dry ice. The carboxylic

acid so formed may be converted to the 1-al kyl carboxyl at ation
usi ng, egWeRIMBound Rlerr]-1, e.g. nethyl iodide, in tﬁ%r}&k@“ﬁ%:% of
butyllithium where R6 is a group as defined above that is stable under
these conditions. For production of 1-fluoro-cycloalkyllcycloal kenyl

car boxyl i ¢ adachsles [the rasidh 600 moisty, 7 the7 presenseofpe debydratijige pgany such as

buta-1, 3-diene. is, reacted..w i h ]EFI“{ < ond FWS F&;‘hﬁa i ;

presence of ! ﬁ%??@ﬂﬁgﬁ%(f&‘w“t eggtgu?entgo, Wl3 u ésgla ent te lfggtclhg%aof t he

ri ng unsat ur gietad salf of acomypousid df fermujeol)ia whichyR> tepresénts alyyrdraxyl grolp,ahatisyund.

Al ternativel y st he correspondj - to-cycl oal kyl - car box C oynd may-

e_reacted w X I

b 3 repEsaRT? BOHBRONEAFTR M 8 b FTRL 15 D 5 Gprapi &L o Gelizd

1-fl uoro-Zsk%?&)gycl oal kyl - car boxyl ate and the keto group nay then be
|

reduced using MeSH (ii) Raney Nickel and,(iii) Jpotassiym hydroxide 15
base (see . Og. Compoundsosf3formea (Fin whithaRl with nganddmeR? it &) each

3242-3247. Sybstitutions. e.q. alkvlati . Of C Y, yl ene
ring at posi t‘?%ﬁ?‘#’ﬁﬁ%mﬁggm[ %pt{oﬁglfl}ls@gtsnlufeldoﬁﬂﬁg #@%@b&&ﬁ@h&y be
acconpl i shed Kewlisiibh 6Elénekorboth carbbriy seouisi inlacditable édnspornd .of Fommdla () drr om
the ring nono-unsaturated cycl oal kyl ene_carboxylic, al kyl est {s | kyl ation
may be di r ecttbgicomesponding compound ol f%“ﬁ?r@vifﬁﬁ‘ﬁ%“‘ife%l’?'%%ﬂs‘a °tq1ﬁ9ﬁ‘.’l ‘\QIO
using lig 1 Qi1 tibfaGich | Gfﬁlﬁlas Redanop al Kyl
or hal oal Kyl %ﬁ%@éﬁyg{é@h, egg.]’%\n&; gﬁggrrpo n% err| X,ﬁl al | OOP

i ntroducti on of alCompomdsofl formbula (T) dn onhich Rbgvitlﬂz m@ﬂmpad/on'ﬂgr\dﬁf r

reduction usin al | adi um carbon catal ysis conditions.all . sat ur.atjon of
t he unsat ur at fepreset 2 °F%QT¥fr8m uﬁ%tﬂ??’em}gl %ﬁfcf%%ﬁ eny!
carboxy! at s JgRvola f RirfER (B owikréin Rbwith RAGhd ROwith R3mrs boh =0 5with a tiatinge

cycl oal kyl / cycl oal kenyl -carboxylate with e.qg. trifl uoronet th lodide in the

presence of la@et, osucheast i dgwesron’s- Reegenty G bhis(dymetbgeiphenylehidithiardsbxy| at e
Feduct | ontS PR Py-fuitiady i SEAEAEE coues ek BAARLD | 21 0T Y
with an optional | Conposdstoft fosmitai(H-if which Rheviti RR thgesheriandoh® 'prigis Bfice of

together represent an oxime group =N-OR?, where R? is as defined above, may be prepared

by treating a suitable compound of formula (f), wherein R1with R2 and R7 with RS are

both =0, with a hydroxylamine or alkoxylamine of formula R90-NH2, where R? is as

20 defined above, in the presence of a base, such as pyridine.

Combinations of the above derivatisation processes may be performed to achieve
the desired compound of formula (I).

In a sixth aspect of the present invention a composition is provided which
comprises a compound of formula (I) and preferably of formula (II), (III) or (IV), as
25 defined above, in association with at least one carrier. Such a composition may contain a
single compound or a mixture of several compounds of the 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
30 of the active ingredient of formula 1. Preferably the compositions contain from 0.001 to

25% by weight of the active ingredient when they are in ready-to-use form. However,
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30 4- hydroxyphenol to yield the optionally substituted 1-trifl uoromnethyl
cycl oal kenyl carboxylic acid. -15- WD 96/ 21355 o

PCT/ GB96/ 00042 Access to conpounds where Rlerr] is unsaturated nay be
obt ai ned t hrough use of the nethodol ogy of Wod et al. J. Chem Soc Perkin
Trans 1 (1985) 1645-1659 to produce a conmpound (IX), wherein

hydr ogen or an“ﬁﬁFFﬁﬁ%lly substituted al kyl, al kenyl, alkynylggé%y#ﬁmmu

al koxy, al kenoxy, al kynoxy or aryl oxy, which conpound is reacted with the 5
napht hoqui none under conditions effecting rearrangpnent as descrj bed above

Reduction of sucHhighsrpenseriations, farinsianess UB 1o 5% JaY beppaseny i eqrapositions fo hesold
still further progedsceh@iteds: o?ﬁ?ﬁtﬁfn'ﬂéfbr@{\%et he conmpounds of the present

i nvention 10 the conpound o ormul a ( is reacted with a conpound of
formula X-(A)[err]- CR['Blercpﬂp@hanpéﬁlcinvmmam meﬁzmthmfanmaﬁmws inest

defined for formula.l wi | | ae e C nd
to.give a chargeacaflaﬂfé'éﬁ %Rfﬁ(’ﬁ@%ﬁﬁg“‘gfa%&f g&bg a§e'ﬁ%l J&?’Shggﬁﬁgr
tosyl group. Thi ssoligiCivettible Bowders,i Mekqit coils bhother esmcwepaiauaﬁs of iefhulsiths, a
Lew s acid such as alum nium chloride, using conditiqns brgadly as

descri bed by Fi esemulsifiablepangentrates, SEBYS’APH"S%@rﬁ es}jguid preparafionss. Szyalée sajvents
Many other mani p%tdxﬂﬂﬁ:ﬁmchdde%w @ﬁ%@ﬁmﬂ b&@%uéfﬁ)&cyw&Bp&her

purposes of accessing o compoun e gener ornmul a mpounds
of formula (1) i npesoleum mmmm}mlsasdcbavbm@o@r Guq'faasacti\zd ageats migobeofay

be prepared by reacgting a ¢co ound of forn:u h R3 repr se t

hydroxyl 20 grou‘f:}“%“f’g" 'éﬁ}pgﬁhﬁ%“ﬁﬁ WPa‘fﬂa
in the presenqg ofg aell%g»ai%:ﬁemﬁieeol E@rqhéaé iflert @drtibrdiayobd BE tHeUgPe asd in
triethylam ne, or an inorganic base such as sodi um carbonate. For instance

conpounds of f or npropomions such; ashargicenyentionally aisedhinspestigjdal gpmpositions and thus are
conveniently inert with respect to the physiology of a plant to be treated.

Examples of carriers known to be suitable for use in compositions incorporating

naphthalene-1,4-diones for pesticidal use include those described in the specifications, and
15 more specifically the Examples, of US 2572946, US 4110473, US 4970328 and JP
90/152943 (the latter to Agro-Kanesho KK).

In addition to these inert carriers, the compositions of the invention may also
contain one or more further active ingredients. These further active ingredients may be
other compounds which exhibit pesticidal activity and these other compounds may exhibit

20 a synergistic effect with the compounds of the present invention.

The present invention will now be described further by way of illustration only by

reference to the following non-limiting Examples and Comparative Examples. Further

embodiments of the invention will occur to those skilled in the art in the light of these.

EXAMPLES
25 Examples 1 to 23 relate to the preparation and properties of compounds of

formula (IT) forming the first part of the first aspect of the invention; Examples 24 1o 34
relate to the preparation and properties of the compounds of formula (III) forming the
second part of the first aspect of the invention, and Examples 35 to 50 relate to the
preparation and properties of compounds of formula (IV) forming the third part of the first

50 aspect of the invention together with an example of a compound of formula (II). Example
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-OCORerr]. where Rerr] is as defined above, may be prepared by

ac ' ' ' ound of fornmula V. for

i nstance, by using an acyl chloride 25 Rerr]-COd in a suitable solvent,
such as dichloronethane, in the presence of a base, such as triethylam ne.
Al ternati veyyodqeaaounds of fornula | in which R3 representgeig XYl
group may be reacted with an acid conpound HO-L where L is as defined above
and -16- WD 96/ 21355

PCT/ GB96/ 00042 i.ncl udes t acj d .= I e i.n the_presence of a

dehydrating a fgre EW%%%FSE@%?%WMWE f%?ﬁf?’ﬁ'grc oppEydsof s ych

conpounds i s for@ulad@d Wieré @353t 1 B¢ nforéETdle $4!providescofipaiative) datf refatingida (1)

in which R3 represents _ a hxld\rlﬁox% group, that is, Rerr] represents a group
St

-OM where M |%°'%PQ\‘B€F&IW1'F'ES‘-n wnﬁdmuhwtma@l@bf $taingomatgrigly evere
Conpounds of ﬂggédgﬁs caRb@fnﬁalm th Rlerr] and/or Rerr] with
Rl err] each |é1"ggpen ently re\pl)&rmgsﬁgnt an optionally substituted al koxy group
may be prepared by ketalisation of one or both carbonyl groups in a

sui tabl e compgund of formula (V) or the correspondi ng conpound of fornula

(1y, for inst y u5|ng a suitable alcohol in 10 basic or acidic

condi tions, Spsebars GethvE : Sddd N ANAHOXT de 1 n

nmet hanol . rTPounds of formula (L) Rl err] together
and/ or R[ er r ] (Farmulaf:ayand m 5ot R Q&hm bpthorepresent SOsay  be

prepared by tﬁgatt?plg _gﬁag[s_tg_ 382178#61 orrrul (I'), wherein R err]

with Rerr] and R thathlatlng agent, such as

Lawesson’ 3 e(';\ ent_ ( 15
di phosphet gneag cH A6 ' Ly 2 required.
Conpounds  of ’r&rdmdlﬁed baluﬁdh wlmd%@ﬁiﬂhtnm&aﬂﬁaﬁd (focw%, 514 ﬂﬂﬁUIPramR[ err]

with Rlerr] together represent an oxinme gro ere IS as

defined abovetriphenylphosphingydfd s, 157.4 meel) mgirntmhyd; d]d%mlhd o°C enrderny| a
(1. . wher ein ﬂ gtrn{(Jspﬂgré Iaf ﬁ[u%rggrl v@@%ﬁ&%m&w%ﬁxc%@ﬁ)ﬁhe EH(?O g, 57.4 mmol).

After stirring for a further 5 minutes, a solution of 3-methylbut-2-enol (7.42 g, 86.1 mmol)

15 in dry tetrahydrofuran (10 ml) was added dropwise and stirring was continued
for 2 hours. The precipitate was collected, air-dried and recrystallised from aqueous
methanol to yield 2-(3-methylbut-2-enyloxy)naphthalene-1.4-dione (8.3 g) as a yellow
crystalline solid, m.pt.: 138°C.

(b) i i xy-naphtha ,

20 A solution of 2-(3-methylbut-2-enyloxy)naphthalene-1,4-dione (4.27 g, 24.8 mmol)
obtained in (a) above in absolute ethanol (125 ml) was refluxed for 6 hours. The

mixture was cooled and the solvent removed in vacwo. The residue was dissolved in
diethyl ether and extracted with 1% (w/v) aqueous sodium hydroxide solution (6 x 25 ml).
The combined basic fractions were acidified to pH 5 with 2M hydrochloric acid and
25 extracted with diethyl ether (6 x 25 ml). The combined ethereal extracts were
washed successively with water (2 x 25 ml), saturated aqueous sodium chloride solution
(25 ml) and dried over anhydrous magnesium sulphate. Filtration and evaporation of
the solvent under reduced pressure followed by recrystailisation from aqueous methanol,
yielded 2-(1,1-dimethylprop-2-enyl)-3-hydroxynaphthalene-1,4-dione (4.27 g) as a yellow
30 crystalline solid, m.pt.: 60°C.
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both =0, w th a hydroxylam ne or al koxylam ne of formula R90-NH2, where R9
Is as 20 defined above, in the presence of a base, such as pyr|d|ne

Conbi nations of the above derivatisation processes may be performed to
achi eve the desired compound of forrmula (I). In a sixth aspect of the
present invent nposition is provided which conprises

formula (1) a‘ga referably of formula (11), (I11) or (1V), arwned
above, in ass00|at|on with at | east one carrier. Such a conposition nmay
contain a single compound or & nlxture of se er.l f t he present
invention. It is (@ solepationelf-tld dimethyinmons LA, f

I somers may have gi ffgnapt | eyel s, 1S&ﬁeﬁngawy.hwompﬂmém.l 4-dione

conposltlons may conprise individual isomefs or mxture of” I soners.
conposi tions of #&eo |gn8érmmgl) qbylptedan () abome anch 19% pallalige oot chagsal (50 m@ught

contain T om 0. oobNEHe S5 b S Uifed oL ottt ol By EREM TRulobT oo .

in ready-to-usg fi@hperattie@bsit,20°CY for 1 h¥irO 6Thel ffikture was filtered through "CELITE"

PCT/ GB96/ 00042 hi gher caqoncentrations, for instance, to 95% é?\@
present in conpo$Regigeesd T, @%é"‘%‘@ &P%Wéﬂ‘ﬁ@é\ﬂ?‘foét%%ﬁs Z)Cﬁnﬂ&}!%S’h"eB perated e
The conpositions ?%:n}%fh

appropriate |nertugzcl%¢@§l'eéfg\f’g€§c as s ivagtntmsa§ uents and or s “t:lldv

agents to form dtzsclsl-dxgiemvlphq:yl)a-hm“daphﬂmtdm-émmwgasm-slhwtgrstahmbs
or other solid pre&ar at i.%ris or emnul sions, enulsifiable concentrates,
sprays, aerosols 58 Rl Iﬁ:‘qw d preparations. Suitable solvents and

di l uents i ncl Wem al i phatic and aromati c hydrocarbons such as xyl ene
or other petroleumfractions and aI cohol S such as et hanol Sur f ace-active
agents nmay be of Iaepara MMIRIODYl)-3€k -Nap eperld=dioniedant s or

col our ngs.  Thesd¥ i it i@ﬁ?ﬁ*"‘@?é‘%&“‘eﬁﬂ e *ﬁ‘*é*@z‘r?ﬁgéémah%“m
R3 ﬂ);CQ_QHy_CE R> :ﬂgﬂﬂz__ﬂ =-CoHs)
To a stirred solution of 2-(1,1-dimethylpropyl)-3-hydroxynaphthalene-1,4-dione
15 (2.00 g, 8.2 mmol) obtained as in Example 1 above in dry dichloromethane (20 ml) at
0°C was sequentially added pyridine (0.5 ml) and ethanoyl chloride (2.59 g). The

mixture was then stirred for 30 minutes before diluting with diethyl ether, washing with

water, saturated sodium hydrogen carbonate solution and saturated sodium chioride
solution and drying over magnesium sulphate. Filtration and evaporation of the solvents

20 under reduced pressure followed by silica gel column chromatography yielded
2-(1,1-dimethylpropyl)-3-ethanoyloxynaphthalene-1,4-dione (2.06 g) as a yellow
crystalline solid, m.pt.: 53°C.

Example 3

i (1= -3- -naphth -

25 (Formulal:nandm=20; R! +R2 together and R7 and R8 together both represent = O:
R3 =-OH; -CRAR-=-C(CH3)=: RS =-CHj3)
2-Hvdroxynaphthalene-1.4-dione (1.00 g, 5.68 mmol), pivalic acid (870 mg. 8.51 mmol)
and silver nitrate (568 mg) were heated in a mixture of acetonitrile (20 ml) and water
(20 ml) at 60-65°C. A solution of ammonium peroxysulphate (1.94 g. 8.51 mmol) in

30 water (10 ml) was added dropwise and the mixture heated for 1 hour. The mixture was

' -20-



proportions such as are conventionally used in pesticidal conpositions and
thus are conveniently inert with respect to the physiology_of a plant to be
treated. Exanples of carriers known to be suitable for use in conpositions
I ncor por ati ng napht hal ene- 1, 4-di ones for pesticidal use include those

descri bed | peci fications, and 15 nore specifically BEW es, of
us 2572946%3%0473, US 4970328 and JP 901152943 (the Irg#?;er 0

Agro- Kanesho KK). In addition to these inert carriers, the conpositions of
t he i nvention ,may nt ai.n S -ACE: ] ' '

These. fur t her BRBeoDisa v ot Pt 8iie foprc, SIS il kg of pfficha
pestici dal acwithi % (wA) aqueesssodiuhrehydeaxitosohdioni@ x 25)hi).bThe @anbisedsagneougi st i c
effect with the conpounds of.the, pr n{ i.nvention., The esent. i nvention
will now be d&ER ‘gg'a %W@%‘?‘W&‘Lﬂh‘%%{ ofars B irk it (o
the follow ng T(?Qlislmlﬁn The ConferiaetHRfeaPOiiralis Wedd thin Washed ith!vaster ahid stiated

enmhodi nents of the invention wll occur to those skilled in the art in the
| i ght of t HessodigxeherigssghBion and driedovenpiagaesium suiphate; Filtration apdiepaporation

preparation an ropertie f un f rﬁ%ﬁ D ) S L NGt l.rst
part of the fi°?sﬁ’°a§?j¥?ﬁt @‘f&%{h %@eﬁ@?sg%; a&ﬁa tgcsa& qyogggbrg?]a?‘g 0 the
prepar ati on ampHropiatgpedphly efieldéd RA@-bayBhydioxynhpHthalenst id-diohd (450 mg)ngs the
second part of the first aspect of the invention, and Exanples 35 to 50

relate to the yeHepsryselliae selidimato 881G es of conpounds of fornula (1V)
formng the third part of the first 30 aspect of the invention together
with an exanple of a conmpound of fornula (I1). Exanple -18- WO 96/ 21355
PCT/ GB96/ 0004 Exéfaplet dito £hanghl3i son. Exanples 51 to 53 descri be production of

i ntermedi at e conpounds of, fornul a ere nis. .1 re. JTable 14
provi des cb‘?rp‘;}ygﬁ'l"wsﬁaﬂlﬁ'lqr & %F%‘beg%%b% el M’é‘?g a&ﬁ’g’ Borther comPPERdS: | s
strai ght chai Redyrditg to tht Mvérhids weRippépartd &s #&tiRd in the Table I below. In this table, the

compounds are identified by reference to formula 1.

Preparation of 2~ dimethviprop-2-eny methoxy-naphthalene-1.4-dione¢

15 (Formulal:nand m=0; Rl +R2 together and R7 +R8 together both represent =0,
R3=-OCH3. mis 0; -CRR5-= -C(CH3)y-: RS =-CH=CH»)

To a stirred solution of 2-(1,1-dimethylprop-2-enyl)-3-hydroxy-naphthalene-1,4-dione
(50mg, 0.21 mmol) in ether (Smi) at 0°C under nitrogen was added an ethereal solution of
diazomethane (2ml). After 2 hours the solvent was removed under reduced pressure and the

20 residue purified by silica gel column chromatography to yield the title compound (47mg).

25 The standard acetylation procedure of Example 2 was reﬁeated on compound 1(b) (1.00g.

4.13mmol) to give the title compound .




purchased from Al dri ch Chem cal Conpany. Exanple 1 Preparation of 2-( 1.1
- di net hyl propyl) - 3- hydr oxynapht hal ene- 1.4-dione (Formula I: n and m = O;
Rlerr] + Rlerr] together and R7 + Rl err] together both represent =0
Rlerr]=-0H -err]Rerr]-=C(CH err])[err]- Rerr]= C[err]H[err]) 10 (a)
Preparation of 4t hyl but - 2- enyl oxy) napht hal ene- 1. 4-di on sbdas " €0
sol ution of 2- wagg'gxynapht hal ene-1, 4-dione (10.0 g, 57.4 mol cfle g’ 2
tri phenyl phosphine (15.1 g, 57.4 mmol) in dry tetrahydrofuran (150 m) at

O[err] C under a r odi I

(100 g 574 mmfoiD VAP Aaed o ihobe sBHER SFRer bt 0B RvAi8 i s

3- net hyl but - 2- enchixfuée 4s gtirréiisfoi 1oat befdrs redudingr iy hhkftvb!imech’zﬂfdﬂmﬁng(ﬁtﬂvvdtér

was added dropw se aBaEatl r“e,ag was continued for, 2 hours., The precipitate
[

was col | ected, ai{#9m thep the;agueaps mixture was extracipd withethes (s 20mRoThe compnedq

2- (3- net hyl but 2- iRy | RiMrD aSia- s
crystalline solid, mpt. a 138C. &aé ’]“B‘rg"ég*é‘?gﬁ"f)‘ﬁ‘"g'@ 2?‘ Z(ﬂnlyeéahﬂwed sodium
mat

- di net hyl pr op- 2- s:asuo)mtesqlgtumd&ﬂ (Bnéﬂmlmsammedasog@n ollkmdleadplumn (@6ml)
2- (3-met hyl but - 2- enyl .0 apht hal en one 24. 8. nmpl ), obt a| ed
in (a) above in rfﬂg %g)' t"%?ﬂfﬁ' Tg t%téo"r %‘?BPS@IWBP@ oed
m xture was cool gessird ahd Qiliza e:almrrneammo h‘y@idldbd tHd¥tle @nipdusd msmg)

di ssolved in diethyl ether and extracted vvlth 1% (w v) aqueous sodi um
hydroxi de solution (6 x 25 m ). The conbi ned basic fractions were acidified
to pH5 with 2M W?oric acid and 25 extracted with diethyl ether (6 x
25 m). The conbi er eal extracts were vvashed successi veI y with water
(2 x 25 m), pationapfi €3 poyliie héXyimino-napltthaleres
over anhydr ou si um sul phat e. Filtration and evapor ation of the

sol vent under o‘g‘&ad pressure followed by recrystallisation from aqueous

met hanol , yi el deciq solutlon of the product of Exam Rle 1 (b) (250mg, 1. 03mm018 and methoxyamine
2-(1, 1- dlnethylprop -en roxynap t hal'ene- 1, 4-di one (4.27 as a

y .
yel | ow 30 cryst alhydreshlorids Smmlé Dingpyriflige (Sml) was stirred for 48 hours. The reaction
mixture was dissolved in ether (SOml) and washed with water (2 x 10ml) , 2M hydrochloric

acid (2 x 10mt), water (2 x 10ml), saturated sodium chloride solution (10ml) and dried over
15 magnesium sulphate. Filtration and evaporation of the solvent under reduced pressure and

silica gel chromatography yiclded the title compound (56mg).
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(c) Preparation of 2-(1,1-dinethylpropyl)-3-hydroxy-naphthal ene-1, 4-di one
A m xt ure of

2- (1, 1-di net hyl prop- 2- enyl ) - 3- hydr oxynapht hal ene- 1, 4-di one (2.00 g, 8.3
mol ) obt ai ga# ?5(b) above and 10% pal | adi um on charcoal § B

absol ute et ano 30 mM) was stirred under an atnosphere of hydrogen

(ball oon) at room5 tenperature (about 20[err]C) for 1 hour. The m xture
was filtered through "CELI TE" (Regi stered Trade Mark) (acid washed, approx.
95% SiJerr]) and the sol vent evaporated under reduced pressure. The

resi due was recrystallised from nethanol -petrol to yield

2- (1, 1- di net hyl psopyshred—asy 1,4-dione (1.98 g) as a yell ow
crystalline solifd, mapt.: 52[err]C 10 Exangle 2 Preparation of 2-(1.1

- di met hyl propyl Y- 3- et anoydbo laaphi hal ege- 1,|4-dione (Formula I: n and m=
0; Rlerr] + R[errrptoce%he‘ﬁ d &7 @ gether both represent = 0: Rerr]
= -0-COCHerr]; -CR[er.r..]Iier..c].- = err]p[err]-- Rerr]=
-CJerr]Herr]-§ 7o a stlirred sol ution of

2- (-1, 1-di met hysk propyl )= 3- hydr oxynapht hal , 4-dione 15 (2.00 g, 8.2
mol ) obtained@as in Bxanple 1 above in dry chl oronet hane (20 m) at OC
was sequenti alg_) added pyridine (0.5 m) agd t hanoyl chloride (2.59 Q).
The m xture V\& tBergdqtirred for 30 mnutes before diluting with diethyl

et her, washi n@ Wi Eh ¥t er. saturated sodi ug8 hydrogen carbonate sol uti on and
sat urat ed sodigm chlorfi de sol ution and drying} over magnesi um sul phate.
Filtration and@qvapordti on of the solvents 20] under reduced pressure

fol | oned by sfgifca gelf col umm chronat ography Ji el ded

2- (1, 1-di net hyagdr opyl )}- 3eet hanoyl oxynapht hal epe-1, 4-dione (2.06 g) as a

yel | ow crystal ®ijge sol |g mpt.: 53C Exanpl e| 3 Preparation of

2-(t-butyl -S-Eycr%xy-naﬁht’nal end- 1 “4- di ohe 25| (Formula I: n and m= O;
Rerr] + R[err‘%ﬂtogetheq and R7 and R8 togethpr both represent = 0; Rerr]

= -0 -CRerrfRerr]-F -C(CHerr])[err]-;Refr] =-CHerr])
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2- Hydr oxynapht hal ene-1. 4-di one (1.00 g, 5.68 mmol), pivalic acid (870 ng.
8.51 mmol) and silver nitrate (568 ng) were heated in a_ _mxture of
acetonitrile (20 mM) and water (20 m) at 60-65C. A solution of anmonium
per oxysul phate (1.94 g. 8.51 nmmol) in 30 water (10 nl) was added dropw se
and the m xtu ated for 1 hour. The m xture was -20- Wé‘aﬁﬁ‘z
PCT/GBQG/OOO4§ﬁ?ﬂ§q§ ool ed to room tenperature (about 20C3,V§??ute wth

di et hyl ether and extracted with 1% (w v) aqueous sodi um hydroxi de sol ution
(4 x 25 m). The conbi ned aqueous | ayers were then acidified with 2M
hydrochloric acid and extracted with diethyl ether (3 x 25 m). The

conbi ned et hereal extracts were then washed wth water and saturated 5

sodi um chl ori de solution and dried over magnesi um sul phate. Filtration and
evaporation of the solvent under reduced pressure and purification by
silica gel colum chromat ography ylelded

2- (.t-butyl)- 3 hydr exyna

as a yellow crystalline

solid, mpt.: 89C KExa to 11 and 13. 10 By} processes simlar to
those described in ampl es | fand @ above, further| conpounds according to
the invention were @rep4rgd ag det@iled in the Tabje | below. In this
tabl e, the conpounqs ar¢ idenfified by reference tp fornula 1. Exanple 12
Preparation of 2-(1§
- di net hyl prop- 2-en ) 3Hethop—raphthatl-ere—d—4—eitpne. 15 (Forrmula 1: n
and m= 0; Rerr] +2F{enr] tocether andvR[err] + Herr] together both
represent =0, Rlerr§ = -Qth; éé is QL :ER[err]R[err]- = -C(CHerr])[err]-
Rlerr]=-CH=CH err] )JgTo & Sti&Lrn sol v®i gh of
2- (1, 1- di et hyl pr opg2- eyl ) - 3{hydr oxy- naphthalene-l,4-dione (50mg, 0.21
mml) in ether (5nb) at [OferrPC under nitrogen-uas] added an et herea
sol ution of diazo hang (2m )]. After 2 hours the polvent was renoved under
reduced pressure ang@ t he o~ -
% le |B L L
g % | |- 255
e =
e &)
< 1
n
E I :;:: i"
< - T Q m -~
= < e O 85 = = X 0O @
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20 residue purified by silica gel colum chromatography to yield the title
compound (47ny). Exanple 14._ Preparation of

1. 1-di met hoxy- 2- (1, 1- di et hyl prop- 2- enyl ) - 3- hydr oxynapht hal ene- 1, 4- di one.
(a) 2-( 1,1 -dinethyl prop-2-enyl)-3-acetyl oxy-napht hal ene- 1, 4-di one. 25
The standar oﬁﬁ? ation procedure of Exanple 2 was repeat ,ﬁﬁﬂaound
1(b) (1. Oodq’ E%# nmol) to give the title conpound . (b) aneﬂ

1. 1- di met hoxy- 2- hvdr oxy- 3- (1, 1- di net hyl prop- 2- enyl ) - napht hal ene-4-one. To a
stirred solution o onpound 14(a) (750mg. 2.63mmol) in nethanol (30m) and
THF -21- \/\5(3‘9@}2&4&55

PCT/ GB96/ 00042 (5m ) was added an aqueous sol ution of potassium hydroxide
(1 .0Qg) in water (10m ). The m xture was stirred for 1 hour before reducing
to hal f vqunéESHmﬁﬂAmmwﬁhg with water (20m ) and then the aqueous m xture

vashod succesd oliaicitty b deedll oping iy, A ellen o aB UERS,

solution (3 x (&ﬂrab),mimhﬂw&x&ﬂyuﬁﬂgtbefoh«aﬁmgatzﬂﬂdsodr um chl oride solution
(20m ) and dried over magnesi um sul phate. Filtration and evaporation as
sol'vent under reduced pressure and silica gel colum chromatography vyiel ded
the title . ] 5 . 5Preparat|on of

2-(1, 1-di met hy p n - hydr oxy- 1- met hoxyi mi no- napht hal ene-4- 10
one. A solution of F:melept{rssrme M&np‘he thor(ﬂb)Wl(hZBGmg mitradigendrb) ofirtest

met hoxyam ne roc o2 | r di ne stirred
for 48 hours. %Wg | on ﬁﬁ h% %&Sm‘s& ’ﬁ's SEtTe ‘%‘{n%%ﬁ#ga%ﬁﬁd%shed
with water (2and ISOdd”ﬂ: ates %ﬂehgdr p&rdoﬁrpbcndaﬁndir (e'&t X Aker titatmentthe fliéswere 10
m ), saturated sodiumchloride solution (10 rrjl) and dried over
maintained at a temperature of 20° £+ 1°C and kill was assessed 24 and 48 hours after
10 treatment. LDsp values were calculated in micrograms of test compound per fly
(see Sawicki et al, Bulletin of the World Health Organisation. 35, 893 (1966) and

Sawicki ef al., Entomologia and Exp. Appli 10, 253, (1967).

Mustard beetles (PC) (Phaedon cochiearige Fab)
A one microlitre drop of an acetone solution of the test compound was applied
15 ventrally to adult mustard beetles using a micro drop applicator. The treated insects were
maintained for 48 hours after which time kill was assessed. Two replicates each
of 20 to 25 mustard beetles were used at each dose level and 5 dose levels were treated

comparably. LD3q values were calculated as for houseflies.

Diamond-back moth (PX) (Plutella xyvlostella)

20 Fifth instar larvae were treated with a 0.5 pl drop of test compound in acetone.
Three replicates of 10 larvae each were used at each dose rate and 5 dose rates were
used per compound under test. After treatment, the larvae were maintained at about
22°C, and kill was assessed as failure to pupate 5 days later. LDgq values were

calculated as for houseflies.



15 rmagnesi um sul phate. Filtration and evaporation of the solvent under
reduced pressure and silica gel chromatography yielded the title conpound
(56ng). -22- W96/ 21355

PCT/ GB96/ 00042 [err] WD 96/ 21355

PCT/ GB96/ 00042 [ err WD 96/ 21355

PCT/ GB96/ 00042“’%’3@’%’%& dal Activity Pesticidal activity was as’&’é“s%’&"%%i nst
houseflies, nustard beetles, dianond-back noths (larvae), mtes and
whitefly using the follow ng nethods. 5 Houseflies (M) (Misca domestica)

Femal e flies wer MitesdAt (Fetnauchuys wiiegedx with a one microlitre drop of test

conpound di ssol ved in Rial I e & i L8 ch
dose rate and 6 dose rzg'%gﬁslpmeree-%\@eg peir Comdﬁ%aﬁﬁ?‘%&e%oﬁ?g\g??&gﬁ%?oﬁﬁmﬁﬁ
treat nent, the flinasl:deceonmvatenmbeaoreafbor 30 tsenvpds. aThe geaéd BBedtswerelinaintajne@

d kill d 24 48 h . ol ]
Were cal cul at od 2H & 25 Al s asiersed g DouA anssareamegt. i wlifing Rprifie
Bulletin of the W&ﬂ-ﬁﬂ%ﬁ}gﬁlﬁ?&ﬁ@tﬁﬁﬂeﬁegg%m(aisﬁéi@xg@ﬁﬁbr%.Wip&'i&d Were

al ., Entonol ogi a and Exp. , 253,
- 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. LCsq 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.

10 jtefl il i
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.
15 The temperature was maintained at 25°C and mortality assessed after 48 hours. Three
replicates were used at each of 5 to 7 dose levels per compound. LCsq values (ppm
solution) were calculated by using a computer software package ("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
20 susceptible strain of whitefly (SUD-S) which was collected in Sudan in 1978 from
cotton.
The results of these tests are set out in Table 2 below. The values given are in

LDs (ugfinsect) and LCs0 (ppm solution of test compound) unless otherwise stated.

In all the tables set out in this specification lack of detectable activity is indicated

25 by 'NA' and the absence of test data by '-'.
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Mustard beetles (PC) (Phaedon cochleariae Fab) A one microlitre drop of an

ventrally to adul t

acetone solution of the test 15

nmustard beetles using a mcro drop applicator.
mai nt ai ned for 48 hours after which tinme kill
stard beetles were used at each dose |ey
| evel s were treated conparably. LD err] val ues were cal cul

each of 20

96213%8!

The treated i nsects were
was assessed. Two replicates

i

houseflies. Di anond-back moth (PX) (Plutella xylostella) 20 Fifth
instar |arvae were treated with a 0.5 | drop of test conpound in
acetone. Three replicates of 10 | arvae re used at each dose rate and
5 dose rates I conpognad. anaer fest._ A tgr _treatmeft Lue |crvae
were maint ai ngdCempansdut [ 22MPr1q. aCki || weBXassdsIAHGES) f hBT(SED
%pg%/ezie)ggys lﬁ:’&ﬂpleﬁ@.[ B r fL]Dé/(ﬁl yes 8L 8§ chl C(Eb%)ed as(ﬂ(psro) house(ibs&s. - 25-
PCT/ GB96/ 0004 Mtes (TW (Tetranyuchus urficae) 251adult fenple mtes {were
i mrersed i n 35ferritoffasotutTormrof—thetest—congournd T o 2
acet one-wat er fm xtute fof 38 19eccnds‘?- 19he freated idsect3® werp mailfitai rfed
at "21[err] [erfr] 2[grr]Q ang bl garsepsed {¢£ hqurs after| treapgent|.
Mtes exhibitijng repetit E]> ron- r ef novenentt of nore fhan one
| oconpt ory appendag8 aft nr rcms der i @d.0ner p redd deq as &l ive Three
replicates of R5 mtes epch \Aﬁh useg at epch dose ffate gnd 5 gose
rates were us per4corrp3und dg LE err] valjues re val cubdted in
ppm of the solfuti ongof the test corrpqyg\d ppr insect] Thegt est| wasgarrijed
out using a susceptible ptrain off mtes (GS) suppliled by Schering, AG
Berlin. 10 Wilefly6(BR)| (Bsn28igq tabaki) Pcetone sqlutiZins (P. 1086m ) |of
the test conpagunds yer e DI ag(ig in 10c.rgi'0 gl pss vials 53 <100

8 - c. 8.0 c. 0.1 630 -

9 - 0.41 - 140 134

10 >20 c. 6.0 - 15 35

11 - - c.50 -

12 >20 c. 12.0 - - -

13 >20 >20 c.8.0 > 1000 > 1000

14 c.2.5 c. 6.0 - c. 800 -

15 - 35% * - - 97%**

16 8.8 c. 10 - 91 10

17 14 NA - 50 -

18 13 c.15 - c100 10

A >>20 0.36 - 64 82

* %Kill at 20 pgfinsect  (LDgp)

** 9 Kill at 1000 ppm solution of test compound
Example 1, page 5 of DE 2641343 Al which is
2-n-dodecyl-3-ethanoyloxynaphthalene-1,4-dione
(Formula I : nand m= 0; R! + R2 together and R7 + R3 together are
both = O; R3 =-0-CO-CH3: R4=R5 =H; RO =1C; Hy3)

Compound A =



and evaporated with rotation to deposit a filmof the conpound. Thirty
adult whiteflies were placed.inside the vial, then after 60 _m nutes, the
tredated insects were transferred onto untreated cotton | eaf discs which
were kept noist on a bed of agar gel. 15 The tenperature was naintai ned at
25[err] C and assessed after 48 hours. Three repli Ca}S5eNielofasy'sed
at each of 5 [@B%yﬁ%ée | evel s per conpound. L(Jerr] values (ppm sol utlgn)
were cal cul ated by using a conputer software package ("Pol o-PC avail abl e
fromLeOra Software, Berkeley, California) (See MR Cahill and B. Hackett
i n Proceedi ngs Brﬁ%ﬁﬂaop Pr ot ectlon Conference 1992). The test was
carried out using4Q 2 oS4 e8Il : 3 | (SUD-S) which was
collected in Sudan 1n rom cotton these tests are set

out in Table 2 bdheviestTfeExampir36 TULESS) avasrrepgated: wsing p straingof mites Whicknig

Cabl e set out i -G T GRS R to0s FRaNPRIBEIDOFahlY rohﬂecﬁwmkhe

i ndi cated 25 by 'Départment of BatoflokognoCoraéll UaiversitpiNevbYork: ' . - 26-

96/ 21355 96/ 000
TABLE 2 Conpound The ggsults of this test pre set out mTablpg(below Th?Ue@Sgwen arei%lso
BT( SUD- S) Exarrpl tutiéd- 16t Edm d (LD[err]) (LD[err])
(L err]) S°T”m[ npoynd). - 39
19 2 <10 c.6.0 C. 10IABLEJ. 64 4.8 3
c. 2.5 c. 6.0 FaSS < W o) 33 st S
3.9 - "~ 18 Compoundof 5.3 5 TU (NYR-Bif-1000)6. 9
- 84 13 6 c. 2.0 2.1 - 27
16 10 Example No. (LCs0)

i : 84 ppm

2 83 ppm

Example 21
tivi i i whi

15 The test of Example 16 (BT (SUD-S)) was repeated using a resistant strain of whitefly
(Ned 7). The Ned 7 strain was collected in the Netherlands in April, 1993 from hibiscus
by J. Fransen and is highly resistant to organophosphate and carbamate insecticides and
the insect growth regulator buprofezin.

* The results of this test are set out in Table 4 below. The values given are LCgp

20 (ppm solution of test compound).

TABLE ¢4
Compound of BT (Ned 7)
Example No. (LC50)
5 21
25 A 470

Further tests with various resistant strains of whiteflv have shown that the

compounds of Examples 1 to 15 are highly active against resistant strains.

.28-



7 >20 c.6.0 - 53 <100 8 -

c. 80 c._ 0.1 630 9 - 0.41 - —

140 13.4 10 > 20 c. 6.0 3 15

ig él i ] .50 12 520 c.
. N—— - 13 > 20 > 20 >

1000 >'9000-14 c. 2.5 c¢. 6.0 ] Pc“§¢”§8%215

) 35% ] 97% * 16 8.8

c. 10 91 10 17 14 NA

50 18 Exampic22 . "5 c100 10 A

>>20 0. A@hicidal activity 82 * %Kill at 20

[err]g/insect (LD50 % Ki || at 1000 | yt f t d
Conpound A Acnvw?m weian ) 304 sespendbes) s obpefih ARk AIEGE Vs
2-n-dodecyl - %@J\@{#}mgﬁﬁgm {Ahefed. 1 . 4-dione 5

n an

(Formula I: Rierr] + Rerr] together and Rlerr] + Rerr]

t oget her arfe both EntapniRptrings dﬂl@ﬂ@f@ﬂ@l@hﬂ]h&lprbpp]lheﬂnﬂpépfﬁ cm jengierr ]

= [err](err] er 96/ 1355

PCT/ GB96/ 00045f gﬁﬁ#’é’%ﬂ) S e ﬁ%‘%"‘?’e% inseelRroof; gay%e TG Attached to
(Tetranychus dhé iei@F ehle nitRSby Qfasﬁ%ﬂ?ilise Efftebr Hﬁ@ﬁk)adm wesparhegentlgi ng a
strain of mtes which is resistant to_bi fenthrl n (NYR-Bi f-1000).. The

NYR- Bi f- 1000 yensferredvinty e swhegagingyp sahle-hair brush, and the tube sealed with a second

gauze square.

10 Tubes containing aphids were dipped into insecticide solutions for 10 seconds,
dried on blotting paper, and then inverted and tapped to cause treated aphids to fall to
the unimmersed end of each tube. Handling mortality (usually zero or very slight) was
scored after 1 hour, when aphids were transferred onto chinese cabbage leaf-discs (35 mm
diameter) on an agar bed (25 mm in depth) in disposible plastic containers (30 mm high)

15 and confined by applying a ring of fluon to the exposed lip of the container.
Containers were store upright, without lids, in a constant environment facility maintained
at 25°C under continuous room lighting. Mortality was assessed at 24, 48 and 72 hours.
Two replicates of 15 aphids each were used at each dose rate and 5 or 6 dose rates were
used per compound under test. |

20 The test was carried out using a susceptible strain of aphids (US1L) collected in the
field in East Anglia, UK and an extremely resistant strain of aphids (794Jz) (R3 esterase,
sensitive AChE) collected from glasshouses in the UK.

The results of this test are set out in Table 5 below. The values given are %
mortality corrected for control data. The control comprised the test solution without

25 active ingredient.

Further tests using the susceptible strain of Aphis gossipii 81-171B were also carried

out and results indiocate useful activity, particularly with compounds of formula (IV).
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5 Departnment of Entonology, Cornell University, New York. The results of
this test_are set out in Table 3 below The values given are LC[err] (ppm
solution of test conpound). TABLE 3 Conpound of

(NYR-Bi f-1000) 10 Exanpl e No.

(LC50) 1 84 ppm 2 83
ppm ExanplLe ZI“EE??vF?y agai nst resistant whitefly (BT) (BenigF%Fq%ﬂgggz) 15
The test of Exanple 16 (BT (SUD-S)) was repeated using a resistant strain
of whitefly (Ned 7). The Ned 7 strain was collected in the Netherlands in
April, 1993 from hi biscus by J. Fransen and is highly resistant to

or ganophosphat e and carbanmate insecticides and the insect growh regul ator
buprofezin. The results of this test are set out in Table 4 below. The

val ues given are L(err] 20 (ppm solution of test conpound). TABLE 4

Compound of pl e No.

(LC50) 5 s | A

470 Further tests with s of whitefly have shown
that the conpounds of [ECs 4 e higlffy active agai nst resistant

strains. -28- WO 9
PCT/ GB96/ 00042

CONCENTRATION OF ACTIVE INGREDIENT
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Exanpl e 22 Aphicidal activity Activity against resistant (R) and
susceptible (S) _strains of aphid (M/zus persicae) was assessed using the
foll owi ng nethod. 5 Entrapnment rings of fluon were painted hal fway
up the inside of 4 cmlengths of glass tubing (1.5 cmdianeter), and
squar es of 'ng,? $roof gauze were attached to one end of pafbpéeosuzby

el astic bands a?teen apterous adults were then gently transferred into
t he tubes using a sable-hair brush, and the tube sealed with a second gauze
square. 10 !Tgies cont ai ni ng aphids were di pped into insecticide
sol utions for nds, dried on blotting paper, and then inverted and
tapped to CaUBﬁ]gEdi&lmvﬂ?’phl ds to fall to the un| mer sed end of each tube.
Handling nmortality ( usuapqcéezero or, very. sli was scored after 1 hour,

when aphi ds mEmtsxtpmsm pE compenndp, to, 1sglates 9 t#argeég'ﬂewser doicylaria gpyzae
di ameter) on .. egﬁé @dﬁgt Rhfol) ﬁ&@ézahm&'tm%pm.p' astic containers
n corffin y

(30 nm hi gh) app ying a ring of fluon to the exposed
lip of thescontai nBach Compaindemas vincarperated eintpr pogdto dmtmkﬂ)tagmt iidssolimma

constant envir cilit ned a under .con | S room
Caht§ ng. - or (00 ghapeDscsicoelar B3 it bvpat ued 256 8% s e L Sps B Pt 388 o
15 aphi ds eaC&hﬂNﬁ{oﬁeﬁlmﬂc&med%@wdomu Sdnfpoahidl was fsted a8l @Sthpleédhizentiition Us ed
per conpound under t The test was carried out using a

suscepti bl e s{LOQimg bS) aphl ds (US1L) collected in the field in East Angli a,

UK and an extremnel esi.s 9
sensitive AChE) co #Té‘ h?“%@t’n%gl asgﬂﬁhglgleaplﬁa éuezi é&']e)cf’&gglr gg%ﬁ%?s o(?) Bhis
test are st Suhdard fildditide Scaftfindarim Tael walsumg D! ¢eprathlords ol tmé 'y @)

corrected for control data. The contraol n'ﬁg; ed the test sol |on t hout
25 active i ngethanaliacetone only;and (i ne "d@'?‘ﬁ’@f t ieidet psofl @s stap hi s
gossipii 81-1 &@c\\éﬁeﬁ mf&ﬁrﬁﬁfwfeo?g r&ﬁﬁywaﬂam@dd.ﬂﬁ&&ﬁs usef U'
activity, particu conpoun s o) ormil a

Each fungus was tested on agar in four Petri dlshes per treatment with three

replicate fungal colonies per plate (one colony for R. solani). A. niger and R. solani

15 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:

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.
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PCT/ GB96/ 00042 [err] WO 96/ 21355 _
PCT/ @396/ 00042 Exanpl e 23 Fungicidal Activity Fungitoxicity of coded
conpounds to isolates of Aspergillus niger, Pyricularia oryzae

(=Magnaport he d;ﬁiﬁkgand Rhi zoct oni a sol ani was tested in vi

Each conpound rporated into potato dextrose agar in solven / 50
et hanol /acetone) at 0.5 m solvent per 250 ml agar while the autoclaved
agar was still nmolten and cooled to 50[err!C. Each conpound was tested at a
single concentration (100 ng 1[err]). Eac usual ly of two conpounds,

I ncl uded three control treatnents: (i) a 10 standard fungici de (carbendazi m
at 1 or 5 ng 1ferr] or prochloraz at | ng 1ferr]); (ii) ethanol/acetone
only; and (iii) ' rdes used @S standar dy

consi dered as re c Oty ||y %‘Yé‘bl :
Detfdonquhe -

three replicate o =] VR A

ni ger and R sol g |n£uhig*eled or 4631Iays t 20 25[er ]C, and P.
oryzae for 7 day E-CaSe ooy e astrtet—amc—useq
to determ ne actifvi ty: 2The rlesult sigerf t nese 3%sts qre set out |in Table 6§
bel ow. The val ueggrvemr are |76 T oI Tro of glr OWC [T cotony draneter 1n l

agar plates. -31 3 A. niger |
1 P. oryzae 100 n
2 P. oryzae 89 |
3 .

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
5 Botrytis cinerea, as well as the genera Rhizoctonia, Pyricularia and Aspergillus as

illustrated above.

(Formulalll : n=0; m=0; Rl +R2 together and R7 + R8 together both represent = O;

10 R3=-OH: -CRR: = cyclopentyl: R®=-CHz)
To a stirred solution of diisopropylamine (3.95 g, 39.0 mmol) in dry THF (50 ml) at -78°C
under an atmosphere of nitrogen was added n- butyllithium (2.5M. 11.7 ml, 29.3 mmol).
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TABLE 6 Conmpound of Fungus Activity at Activity at Activity
at Exanpl e No. 100 ng 1f[err] 5 nmg 1 err] 1 ny
lerr] | A. niger 63 2 A. niger 38 3

A niger wooeniafsl 1 P. oryzae 100 2 PCT/GBY6/0064¥ Z 2E
89 3 . P.oryzae 100 1 R sol ani 95 2

R sol ani 81 3 R sol ani 92 Prochl oraz A. niger

97.8 Carbend
Car bend ;Z ,e nm a5 Ient;)gxgxaq Was su¥re3 ?‘or 10 minutes before methyé gycAopentagecarboxylgteéAH%lch)

addi ti on, tese £393 rﬁﬂemas Badedt&?vﬁsmﬁﬁﬁgsu@fcoﬁtﬁfuew o 2 ulke? i1 D infingte d

fungi ci dal Ivity against a bro spectrum of fungi which_ cause di seases

i n both cer eabeferneethybi ldpé%ii/l@l%é@ygol)waﬂdde@d@pwe a'b@tfaamwtuyewa% been

SPZﬁ{ \rfg agalcia%[eﬁ];"f]%b gés pg%ﬁ]gPFﬂ&Eot rytirs Hglﬁg\ggﬂéﬁg ldpé Ffo)‘fl SPer ner ea,
as well asst hmdg:emglsﬁmﬁﬂoznﬁimm lehourThe ceattion raixaure was pared dadmuan abmixture
1 ot hyl cycl GuREy I AiRs1 bl 0D nd aeidiied i Bl fegahloric peid @M, The
Rierr] + ReriduebQ0@ilifh wickeflrited lnd ekirfidd] fuhtBESHE EhBOEx 8RB %8 \the O
combined ether layers were washed with water (2 x 50 ml), saturated sodium chloride
solution (50 ml) and dried over MgSO,. Filtration and evaporation of solvent under
10 reduced pressure yielded methyl 1-methylcyclopentanecarboxylate as a colourless oil
(2.38g, b.p. 106°C at 10mmHg[Kugelrohr]).

A solution of the methyl ester (2.30 g) and potassium hydroxide (5.00 g) in a
mixture of ethylene glycol (40 ml) and water (10 ml) was refluxed for 16 hours and then
cooled to room temperature before being diluted with ether, the aqueous layer separated,

15 acidified with dilute hydrochloric acid (2M) and extracted with ether (2 x 25 ml). The
combined ether layers were washed with water (2 x 25 ml) and then saturated sodium
chloride solution (25 ml) and dried over MgSOy. Filtration and evaporation yielded 1-
methylcyclopentanecarboxylic acid (1.69 g).

A 50% excess of this acid was added to a stirred solution of 2-hydroxynaphthalene-

20 1,4-dione (1.00 g, 5.7 mmol), and silver nitrate (600 mg) in a mixture of acetonitrile (20
ml) and water (20 ml) at 65°C and a solution of ammonium peroxysulphate (1.96 g, 8.6
mmol) in water (10 ml) was slowly added to that over a period of 15 minutes. The mixture
was heated for a further hour before cooling to room temperature (about 20°C) and diluting
with diethyl ether (S0 ml). The organic phase was separated and washed successively with

25 water, dilute aqueous sodium hydrogen carbonate solution, water and saturated sodium
chloride solution before drying over magnesium sulphate as set out in Example 3.
Filtration and evaporation of the solvent under reduced pressure followed by silica gel
column chromatography using 2:1 petrol:diethyl ether as eluant gave 2-hydroxy-3-(1-
methylcyclopentyl)naphthalene-1,4-dione (mp 116-118°C).

30 Example25



10 Rerr]=-04 -CRerr]Rerr]- =cyclopentyl;Rerr] =-CHerr]) To a
stirred solution of diisopropylamne (3.95 g, 39.0 mmuol) in dry THF (50 m)
at -78C under an at m)sphere of nitrogen was added n- butyllithium(2.5M

11.7 m, 29.3 mml). -32- WD 96/ 21355
PCT/ GB96/ 00042 ture was stirred for 10 m nutes before 6/0004
cycl opent anecar boxylate (Aldrich) (2.5 g, 19.5 mmol) was addegeg)r&épw se2

Stirring was continued for a further 10 minutes before nethyl iodide (8.31
g, 58.5 mmol) was_added d 3 The rctron xture was strrred at
-78[err] C for a f4ofeRH®, By ellly

tenperature 5 and F’Bﬂhﬂﬂmth‘ﬁ(ﬁ%gﬂ Ra-ifRQH@&lm]anhwr*Rs eﬁ‘%d aC|r§| fied

was poured onto an adm xture of water and et her (1:1, 10
with dilute hydrochloric acid (2M. The aqueous solution was separated and

extracted furthergyit t gl 5_3=§ gﬁ %51‘]) Bgr_r__d conbi ned et her .l ayers were
washed wi th wat erR 'Z—ng(jb& G&F%g?chl oride solution (50 m)
and dried over l\/tﬁiofla dﬁrieﬂraﬂum dfid2-hydrpoy-adphehialené-1 cdivieeN (1.00d2" 510 mmol),

reduced pressure i el d thyl 1-nethylc clopentanecarboxylate as a
col-ourl ess oil 3 }/ ?‘H“{;ﬁ"?ﬁﬁ‘{a\gﬂx}' é Fha-§oamel) atsijver nirate (FR mghings

t he net hyl ester ke gﬁﬂn

et hyl ene gl ycol (40 m)oﬂ%cﬁ vva!tag?@?}l;o m) was rgg tfﬁ?gg@afsgiod aﬂdgg]r_aéﬁfgﬁ%gf

t hen cool ed to rocunmoninpepexoxysulphasé (1.86 he86gmnol)unewzhtem(m nd} beer,a pdrind of 15

aqueous | ayer sepa 15. aci dified Il ute dro loric acid

and extracted w tH '%‘%"ﬁe?“ ?‘Wﬂﬁl’fa‘e‘ﬁ'ﬁ% %Bﬁﬁfﬁ %?°$‘§§&’§°We‘f"@r’é%€$%d

with water (2 x Zéwdt)zom)dnwmn Q‘ﬁdﬁldﬂ:&ﬁﬁeﬁ&@sm cfria@érgﬁﬁcﬁ%ytva&@édm
an

and dried over err]. Filtration evaporation yirelded 1-
net hyl cycl opedfan e%mﬁsslwlhmthwemr,ddutgwmm gemrhpmtsscqun,m

S0 b SRt R R 489 e AR, e

and evaporation of the solvent under reduced pressure followed by silica gel column

chromatography using 2:1 petrol:diethyl ether as eluant gave 2-hydroxy-3-(1-methyl-
cyclohexyl)naphthalene-1,4-dione (296 mg) as a yellow crystalline compound, m.pt.: 79°C.

15

The title compound was prepared by hydrogenation of the compound of Example 27,
provided as set out below, using Pd/C catalyst in ethanol (mp 56°C) using the method of

Example lc.

20

(Formula ITI : n = 0; m = 0; R1 + R2 together and R7 + R8 together both represent = O;

R3 =-OH: -CR*R: =cyclohexyl: RS =-CH=CHy)

To a stirred solution of ethyl cyclohexylideneacetate (see route to this by Wadsworth and
25 Emmons in Org. Synth. Coll. Vol 5 547) (3.00 g, 17.8 mmol) in dry ether (50 ml) under an

atmosphere of nitrogen at 0°C was added lithium aluminium hydride (407 mg, 10.7 mmol)

portionwise and the mixture stirred for 2 hours before quenching With dilute hydrochloric

acid (2M: 20 ml). The mixture was filtered and the aqueous layer was separated and
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m) and water (20 ml) at 65[err]C and a sol ution of anmoni um per oxysul phate

(1.96 g 8.6.mml) in water (10 m) was slowy added to that over a period

of 15 m nutes. The m xture was heated for a further hour before cooling to
roomtenperature (about 20[err]C) and diluting with diethyl ether (50 m).
The organi Gyghgpsssvas separated and washed successively w gdyeposobibe’

di |l ut e aqueous sodi um hydrogen carbonate sol ution, water and saturated
sodi um chl ori de solution before drying over magnesi um sul phate as set out

in Exanple 3. Filtration and evaporation of the solvent under reduced
pressure fol IWE@%MWV@&“B@(%I'@W%‘@?BBWUB%W lﬂﬁsﬁ‘&‘é‘?‘{l‘”& water
petrol: di et hyd 35 fd sRlubialsodiitehforité SR %ss(nﬁ and then dried over MgSOy.

met hyl cycl opent yl ) napht hal ene- 1, 4-di one 1 8[err]C. 30 Exanple 25
VWO 9%/ 2>1l355p Filt¥at1)0n End evaporation of the so]ve(n{Tp and distillat£0n 0 p&;r/rgigl@g (gr;ng

Preparation - : I - - 1. 4-di one.
(Falrorml a lll Oi'ﬁ&lé%%l‘r@%eg&&'ﬁ?g? ?{l,f@%%ﬁ???ﬁ'%ég{%ﬁ "+ Rerr]

t oget her bat h reprhsesirred solutidy of2<Hydrox@hiaptithilater 1, Riione {2.50 & 1 ¢/dimmslyand
Rlerr] = -CHerr]) . To a,stirred solutigon of 2-hydroxy-naphthal ene-1, 4-di one
(1.00 g, 5.7 Wipbenylphgsphine @&%ﬂéﬂdﬂ@ﬁgxaﬁ%még‘m gy pitrpgenywasadded g

nmol ) and sil b, ' ) hE T and
watel (20 i) o eihiion SRcParbiedully e (P, (AATHAN M THE ¢ &b The
per oxysul phat mixpire 9@s sirredl f& Sminltes befoxedhecyclohexylidnestiano(2001g, H318 aimdlb
m nutes. The m r s he d, for. afurt.her hour. beforge. cool i,ng.tq, room
Cemper ai ur o (HbiF o S AoleR drorbrie e i, oY e Jpr £ bR Shipgdnt
organi ¢ phgs PR TRk GrodnterhPerattfesdna theh dHIaRA Withkhér (0D nly@idwashed | ut e
aqueous sodi um %%ﬁo@gen carbonate sol ution, water and saturated sodi um

chl ori de sol uwith twnehydrexidasobition (5x @A aal), ovates (2 R4 mi) ard; saturated sodivam d

col - chr oo geE sTOEHERS AR orlf ke Resel”F Rtk on afld c/BHGHAION ofihe tden?
2- hydr oxy- 3- ( fielded eiprown egsidue lwhichl wasalissblved inrethahol, (80 dhil)und réfifed fiy)6 lmmrsa
Yol oW Ty St A R e whe covled, Soribertrated tb Balf s volume and diluted with ether (100 ml).
15 The etherial solution was extracted with 1% sodium hydroxide solution (6 x 25 ml) and the
combined basic fractions were acidified (2M hydrochloric acid) and extracted with ether

(6 x 25 ml) with combined ether layers being washed with water (2 x 25 ml) and saturated

sodium chloride solution (25 mt) and dried over MgSQy. Filtration and evaporation of the
solvent and purification by silica gel column chromatography yielded the title compound

20 a2 yellow crystalline compound (153mg; mp 112-113°C).

ard : ] CYCIONCX ~NAPNNAICNC 4-Q100¢€

(Formula Il : n=0; m = 0; R! +R2 together and R7+R8 together both represent = O,
R3 =-OH: -CR4R5- = cyclohexyl; RS =-CF3).

25 Trifluoromethylacrylic acid (1.5g: 10.7mmol), butadiene sulphone (1.27g: 10.7mmol) and
hydroxyquinone (15mg) were heated at 160°C in a pressure vessel bomb (pressure approx.

3 bar at completion) for two and a half hours. The mixture was then cooled and dissolved
in diethy] ether and extracted with 2M sodium hydroxide (3 x 25ml). The combined basic
fractions were acidified with 2M HCI and extracted with diethyl ether (5 x 25ml). The

30 combined ether fractions were washed with water then saturated sodium chloride solution
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15 Exanpl e 26 Preparation of 2-(

1' - et hyl cycl ohexyl ) - 3- hydr oxy- napht hal ene- 1, 4-di one. The title conpound was
prepared by hydrogenation of the conpound of Exanple 27, provided as set
out below, using Pd/C catalyst in ethanol (np 56[err]C) using the method of
Exampl e 1c. 20_Exa 27 Preparation of

2-(1' -et henecyE'I0 %?) 3- hydr oxy- napht hal ene- 1. 4- di one. (For’r’rﬁ'ﬁmf‘f"fm.z n =
0; m= 0; R[err] + Rlerr] together and Rerr] + R err] together both

r epr esent 0, Rerr] =-04 -CRerr]Rerr]-= cyclohexyl;

Rlerr]=- CH:CH[ er rieforer dryingsaver m@anemsulﬂnte@ﬁltem/ jang gvaperation of sRveBtlogtield @

(see route to thi sl?’?tﬂ t

547) (3.00 g, %m% 3“32 FE%IH%U? e an‘c‘é?n%%%%‘%“ '}/S%gh

nitrogen at Of er rgeoleam enkhxlddiethyltéﬂmrdlahuymldmgrﬂmmgrofdbe product mﬂﬁ&oi‘xcﬂgbl )
re stirred f 2 hours efore uenc

ti ] dth i
o | ut Cem\#yz(raoiﬂl or‘iygl°g1?,’ﬁ?§’i#'(e27\ﬁ"b26yl|‘ﬂ il s (HAMAUPE S L AOReRRIEd P the riefhod of

aqueous | ayer 13&)&5 gived -triidorometh %&%&&Mxyhc acid.
PCT/ GB96/ 00042 extracte further with et Xx 25 m) and the conbi ned

ether |layers washed W%anﬂw'@htkﬂzl&'hﬂ)dlmdﬁ@mrb? mmalli Jririfinoromethyl-
| ut 25 m
The sol vent _and doEOpPAER sitbonie A AT 27kt Bl U Hiu Y IPRBR %0 Al

(2.16 g, bp. 112[vwere héated inleCetShitrile ismgjahd whted (3mlpat 65-70°C A’@olauéﬁ of anfrdlonium
sol ution of 2-hydroxy- naphthalene dlone (2 50Q: g, and

tri phggygpgosphl rRETOXYS “h!lf‘aﬁ (41522802?1115?‘5‘”!4% Hz?‘(’ﬁ?:ggdrﬂ(%m?mﬁtww
was ‘adade ro?gn ﬁfg@dﬁ)ﬁ HbirOTh b@ﬁ%e%féﬁr fted with G g_bﬂue e

mmol) in THF e mxture was stirred for 5 mnutes

cycl ohexyl i dene ewithestirdr (3 22®01).gThe tombinadrether layarsére driedmivér magoesiwial sulphate and
dropwi se. The m xture was dstl rred for 2 hours allow ng the

evaporated to

The resultant ester was hydrolysed by dissolving in a mixture of THF (20ml) and

2M aqueous KOH (10ml) and stirring at room temperature for 2 hours. The mixture was

15 diluted with water (20ml), washed with ether (2 x 20ml) , acidified with 2M HCI and

extracted with ether (3 x 20m!). The combined ether extracts were washed with water, dried

over magnesium sulphate and the solvent evaporated under reduced pressure. The residue

was purified by silica gel column chromatography to give the product (mp 114°C).

20

(FormulaIll : n=0;m=0; R} + R2 together and R7 + R8 together both represent = O;
R3 =-OH: -CR4R: = cycloheptyl; RS =-CH3)

To a stirred solution of diisopropylamine (7.47 g, 73.8 mmol) in dry THF at -78°C under
nitrogen was added n-butyllithium(2.5M, 29.5 ml, 73.8 mmot). The mixture was stirred for
25 10 minutes before cycloheptanecarboxylic acid (2.10 g, 14.8 mmol) was added dropwise
and the reaction stirred at -78°C for a further 10 minutes before refluxing for a further 2
hours. The reaction was cooled to 0°C and methyl iodide (5.76 g. 40.6 ml) was added
dropwise before refluxing for a further 1 hour before cooling to room temperature. The
reaction mixture was poured onto an admixture of water/ether (100 ml/50 ml) and the

30 aqueous laver was separated, acidified with dilute hydrochloric acid (2M) and extracted
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10 tenperature to rise to roomtenperature and then di | ut ed W|th et her

(1QQ_m ) and_washed with 1%so lution (5 x 25 mM), water (2

x 25 m) and saturated sodiumchloride solution (25 nl) and dried over
MgSO err]. Filtration and evaporation of the solvent yielded a brown
resi due Whiypdlestisssdi ssol ved in ethanol (50 m) and refl uxq,g__r sr@uug'?“rs'
The m xture was cool ed, concentrated to half its volune an éﬁ{u ed with
ether (100 m). 15 The etherial solution was extracted with 1% sodi um
hydr oxi de solution (6 x 25 m) and the conbi ned basic fractions were

aci di fi ed (2MWwithethes{tn 2y mb. Theicambinpdiethsrilaygrstwease washed svithavater@2 x 505lhand wi t h

Codr um chi or e oRaRIAE TR 80 b bRk beite gaba el Yps O iR RhL A

evapor ati on cévapdrationf solvent arder qe&md pmssmegﬂeldeﬂ the 1 Mywlolfepfané&rboxyhc

Compound ( LoAfiR W P refostalised 65 Hepa 22025 %pé?irw%%%%%tg?"'”%xys(

1'-trifl uosorgbddced Che ey phyEh 1 @119%1 F ls Thel: M=
0O; Rerr] + %rr]at Bgetﬁ]ﬁelrlﬁ%% rIglferg;r(] +eR%4elrr g‘g{gt %élrgulslgtﬂ repr esent =
0; Rerr] = cthylcrelopantameearhoxytieseid.ohexyl ; R[err] = -CF[err]) 25

Trifluoronethylacrylic acid (1.5g: 10. 7mol ) but adi ene sul phone (1. 27g:

10. 7nmmol ) and hydr oxyqui none (15nmg) were heated at 160[err]C in a pressure
vessel bonb (Exafifples30 afid®I ox. 3 bar at conpletion) for two and a hal f
hours. The m xture was then cool ed and di ssolved_in diethyl ether and
extracted with 2M é’ﬁbﬁﬁ?ﬂi’?ﬂ?@)ﬂfﬂl& SGS’“,@WPI thelﬁ@twmpﬁ&mawnenwgct i ons

wer e aci d| m%ahﬂ [ égijxu The
30 conbi ned ‘;s?'ﬁ fra t%ﬁgﬁ\e\%@\t}gs lgtzg'trtg?%en satura e 5)
chl ori de sol ljfabhs9aﬂt510 beloVifas Eﬁdlﬂﬂl&iﬂ)ton where physical and activity data are set out.

PCT/ GB96/ 00042 before drying over magnesi um sul phate, filtering and
evaporation of sovent to yield a brownish solid (1.267g). The crude product

was purified B@amplesiy i ca colum using 1:1

To a stirred solution of 2-acetoxy-naphthalne-1,4-dione (1.12g; 5.18mmol), (1-

15 methylcyclohexyl)acetic acid (prepared by the procedure of Amsterdamsky et al Bull. Soc.
Chim. Fr (1975) 3-4 part 2, 635-643) (850mg; 5.44mmol) and silver nitrate (520mg) in
acetonitrile (15ml) and water (20ml) heated at 65-70°C was added an aqueous solution of
ammonium persulphate (1.77g, 7.77mmol) in water (10ml). After heating for 1 hour the
mixture was cooled, diluted with water (S0ml) and extracted with ether (3 x 40ml). The

20 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 pressure and silica gel chromatography yielded the title compound as a

yeilow solid (736mg).

25

To a stirred solution of compound of Example 33 (750mg; 2.3mmol)} in an

30 admixture of THF/methanol (1:1; 30ml) was added an aqueous solution of potassium
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petrol eum et her /diethyl ether eluant yielding 927ng of the product
1-trifluoronet hyl - cycl ohexyl - 3-enecarboxylic_acid. This _conpound was

hydr ogenat ed by the nethod of 5 Exanple 1(c) to give
1-trifluoronethyl cycl ohexanecarboxylic acid.

2- benzoyl oxy- napht hal ene- 1, 4-di one (355ng: 1.27 mol), 1-trifluoronethyl -
cycl ohexane c e acid (250ng: 1.27mmol) and silver. nitr :

0. 64mmol ) mergﬁﬁgé?gﬁgin acetonitrile (5m) and water (3m) aféﬁgﬁéﬁﬁgar]c.
A sol ution of ammoni um peroxysul phate (436n%: 1.92mmol ) in water (1m) was
added dropwi se dhydraxide (bi5mgirld-Smamol) in svater (Bntlhat raony temperatpre-anddhbeeaction stivadur e

vas ool et i YoPd i Bl FOP i A kel B i ) -

The conbi ned et her l'ayers were dried over magnesium s@l phate an
to dryness. The acidified with 2Mshydrochlosic lagid iand gxteadtel wvithi etlsed (3 x 25mi)NThe ¢combingde

or 2 hours., ) ThePtNF BYHR e Washst Wil W %apm. seRvate s SHonde FAHor 20D
ot her (2 X" 2081 )and A et e o ot o Shad ki

20m ). The conbined ether extracts were washed with water, dried over
magnesi um sul phepressera énd silicasas] eptumn chyomatogranby gavethe compoundsdf ExampleB2and Bde
resi due was puriif :;‘S?E%/dsg | ica gel colum chromatography to give the
product (np 114[8 r . Exanple 29 20 Preparation of

2- hydr oxy-3-(1' - net hyl cycl oheptyl) - napht hal ene-1, 4-dione. (Fornula IIl : n
=0, m=0; Rerr] + Rerr] together and Rlerr] + Rlerr] together both,
represent = 0; R3 =- djesticidabactivity myag assessed-againsiiousaflies; mustand beetlesy mites] aphids o

7
stirred sol utho fhths i f(EZ&Fé HER“ i W |ti;l‘§ .
-78[err] C un gr rhrrl‘latroggil %és ghlgeg n- bu yﬁeig%'lz’?r%?é 3&5(1 , ?@alm
rrrm: ).h Tthe m xt Enxksrxﬁhaubsegnch?tdfoﬁarm&ltzﬂgwxﬁ registant mmggeavhidteﬂy have showndth?th
cycl ohept anecar boxyl ic, aci : : s .adde rQpw se an e
reaction stirre qff‘ﬁ“é’méf‘q‘s(?? "@ f?'ﬂff%’é%@ﬁrﬂﬁ’%%“%ﬂ&@ﬁﬁ'ﬁ'ng f or
a further 2 hours. The reaction was cooled to O[err]C and net hyl iodide

(5.76 g.. 40.6 m) was_added dropw se before refluxing for a further 1 hour
before cooling to rodmemhitelly aetivity testiwith (BIEUDLH)) wias repeated isingrugsistantstrain an

adm xture of t I ﬁmj t . r

separ at ed, aélgvgi i‘ée‘ﬁ{‘@? tﬂﬁédé?@hﬁg{e ﬁ‘@"&w 6%?1 or e Qﬁg@gﬂ@ﬁﬁ&gﬁa L‘@é’? ra a:cgtaél cted
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.

20 The results of these tests are set out in Table 7 below. The values given are LCgq

(ppm solution of test compound).

TJABLE?
Compound of BT (Ned 1/2)
Example No. (LCsp)
25 25 0.1
B 100
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- 36- WD 96/ 21355

PCT/ GB96/ OO42 with ether (5x 25 i et her | ayers were washed
with water (2 x 50 m) and saturated sodium chloride solution (50 m)

bef ore bei ng dried over MgSerr]. Filtration and evaporation of solvent
under redugg ?ﬁwre yi el ded the 1-nethyl cycl oheptanecar defoprasi d

whi ch was recrys | ised fromhexane (2.20 g, np 46[err]C). The title
conmpound was 5 produced by the nethod of Exanpl e 24 using this acid in

pl ace of the 1-methyl cycl opentanecarbox anples 30 and 31

iC_ac
Furt her conpdGenipousfl B T, Example A (T ﬁa%hg%ﬁ%ﬁ’é%ﬁlﬂh ect of the invention
were 10 synt f Exanples 24 to 29 and
are referred ?gﬁ?‘ﬁ’?’?ﬁw’r%@?‘é’%h ngﬁ%gel%%vhggﬁgganpl es 30 to 31 where
physi cal and activity data are set out. Exanple 33 Preparation of
2-acetoxy-3-((1' -net hyl cycl ohexyl ) -net hyl ) - napht hal ene- 1. 4-di one. To a
stirred solution of 2-acetoxy-naphthal ne-1, 4-dione (1.12g; 5.18mvol), (1-
15 net hyl cycl ohexyl)acetic acid (prepared by t he procedure of Am;terdamsky
et al Bull. Soc. Chim Fr (1975) 3-4 part 2, 635-643) 3850 an‘gl) and
silver nitrate (SZWelhwﬁcféP@hktz@lW”éffm)’S%ﬂpm cempynd qggﬁ
65-70[ err] C | uti on of ammoni um persul phate (1.77g,
7. 77mol ) in ﬂ?%@?@g&?{?er Egatl ng for 1 hour the m xture was cool ed,
diluted with water (50mM ) and extracted with ether (3 x 40m ). The 20
conbi ned et her fractions were washed w er (3x25m ), saturated sodi um
chl oride sd@l ution (25m ) and dried ovmsi um sul phate. Filtration and

evapor at i on of—sotrventsungder—Teguced ol Lrca ge

chr omat ogr aphly GPMPEIINPRd Aphid g comowmaiwsol id | PRNROL 15
Exanpl es 32 apgy3MPLENO. | Strain ACTIVE INGREDIENT MORT-
250 PPM 100 PPM 40 PPM ALITY

25 S 67 23 07
R 79 27 10
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Preparation of

2- hydroxy-3-(1' met hyl cycl ohexyl ) - net hyl ) - naphxhal ene- 1. 4- di one (Exanple

32) " and

Exanpl e 33 (7@

1.1 -di net hoxy-2- hydroxy-3-(1 ('
napht hal ene- 1. 4- dlone (Exanpl e 34).
s3mol )
was added an aqueous squtlon of potasslun1 37-

yAY-S

nethylcyclohexy
To a stirred solution o
in an 30 adm xture of THF/ nmet ha
WO 96/ 21

PCT/ GB96/ 00042 hydr oxiget

tenperature and the re
Wy

with water (100m),
hydr ochl oric acid and
| ayers were washed wit
solution (20m) 5 and

T {0

h wat
dried

acti or
shed \
extgac

ASmyT—4 Strrot ;

wtirred tor 2 ho
wghc&thsr:(Z@m
t"edam&] gt her
r=(2 x 208

The nixtp
IﬁPeQJMbd
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h 2M

conbi ned et her
chl ori de

i on and
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strains were suscept j
with resistant straigng
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e cony
S asSSsd

| e @t 1
of wh
dctive agai nst

nder reduced pressure and sSilicC
ounds of Exanple 32 and 34 in g
ssed agai nst houseflies, nust&
y using the nethods of Exanplé%
ai ns unl ess ot herw se indicat
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bands.

] beetl es,

19 to 22. A
further tests
he conpounds of
The whitefly

activity test with fB (SUD{S)) was repeated using a resistpnt strain 15 of
whitefly (Ned 1/2). gTFe Ned |1/ 2 str 'nchs a co 05|te col | egti on which was
collected in the hb grl ghdd 4m f dﬁ%%uég dia by 1C

Net her | ands and exh ts #Ai g ﬁ'_‘Sresl nk'o ﬁi Cticides, such
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TABLE 7 Conpound of BT (Ned 1/2) Exanpl e No.

(LC50) 25 25 0.1 B
100 - 38- WD 96/ 21355
PCT/ GB96/ 00042 Conmpound B = Exanple 1, Table 1 of DE 3801743 Al which is

2- hydr oxy- Jybdehiské't YI cycl ohexyl) - napht hal ene- 1 ,4-dione.nﬂ$§F$¥*ﬂag of

Exanpl e 22 was repeated using a preferred conpound of For esults
bei ng shown in Table 8. 5 TABLE 8
COVPOUND Aphi d CONCENTRATI ON OF CONTROL
EXAMPLE NO. Strain ACTI VE | NGREDI ENT MORT- 250
PPM 100 PPM 40 PPM ALITY 25 S 67 23
07 0R 79 27 10 0 -39-
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WD 96/ 21355

PCT/ GB96/ 00042 [err] MO 96/21355 } -

PCT/ GB96/ 00042 By conparison a prior art conmpound, Exanple 1, Table 1 of DE
3801743 Al which is 2- hydroxy-3-(4+-butyl cycl ohexyl)-napht hal ene-1, 4-di one
(Formula I'l: ngz= = 0; Rerr] + R2 together and R7 + R8 t

represent =0; eg(rg'rzfﬁé -OH, -CRerr]Rerr]- = 4-t- butylcycl O%P;

Rlerr] = H therefore not covered by formula | or I1), was tested against 5

t hese sane pests and gave an, f 1 rr] of 0.53, a TU
(GSS) LCerr] of w%@mmc "E%‘e‘?’tajﬂp ‘i%g‘ #tﬂéﬂ% 1161%1 yhich dsidsq
conpounds to i SOhyEr&§-Rf{4-1 éﬁl&lkkbﬂ)—ﬂé;ﬁﬁfalen?ﬂ%bﬁ%bﬁmﬂinz%&ﬂm O;R! +
Magnaport he grzeﬂft) and i ZO 3&r}}sa sol ani was tested i vitro t he

met hods descri beR“ i togethemeideR together both represent 708k T 4t
111 10 I
Sl'he z/al ues given uﬁl@cﬁﬁﬂﬂ E‘l‘tti{l6o$1ﬁ§%?eg§{r)§\?‘\k co?’%!%go tforR‘Hﬁ Ild?n}a‘%sﬁﬁ&gad a%% oW

pl at es. TABLES1lthéserspme pestsxind gaveanM® LD £pof 1SS, ¢ Pﬁ!tLDﬁtpoﬂ 0153(, ¥ Tar (GSSL)tILGIjot y

at Exarrple No. 5 nmg 1l[err] 1 ng 1ferr] 15
25 - A. ni gifd4and agg‘@ég S)T%Sokﬂgryzae 94 25 R sol ani
93 Prochloraz A. Fgitoxicity of coded compounds to isolates of SsperilfiR igrdPsidarid”-
oryzae ‘ﬂg & 14.7 p20 Car bendazi m,%z R sol% art
82. 4 3. @We&ﬁd{aenmﬂhc griseq) and Réizadtonia salanitwas tested drrpicrarby shemethods
formula (111) eXt? ReI %)gxample 23 using a preferred compound of formuia (III).

10 The results of these tests are set out in Table 11 below. The values given are %

inhibition of growth in colony diameter in agar plates.

TABLE 11
Compound of | Fungus | Activity at | Activityat | Activity at
Example No. 100 mg R mg 1-1 1 mg 1-1
15 25 A. niger 45
25 P. oryzae 94
25 R. solani 93
Prochloraz A. niger 97.8
Carbendazim | P.oryzae 99.8 14.7
20 Carbendazim | R.solani 824 3.3

In addition, tests have shown that the compounds of formula (III) 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

25 Botrytis cinerea, as well as the genera Rhizoctonia, Pyricularia and Aspergillus as
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fungicidal activity against a broad spectrum of fungi which cause diseases
in both cereal and broad |leaved crops. Particularly, good_activity has been
observed agai nst fungi of the genera Erysiphe, especially Erysiphe
gramnis, and Botrytis, especially Botryfisfabae and 25 Botrytis ci nerea,

as well as ra Rhizoclonia, Pyricularia and Aspergi - WO
G/ prass  WoSARRS Per g aetigniinie

il lustrated above. Exanple 35 Preparation of

2- (2. 2-di net hyl propy) - 3- hydr oxy- napht hal ene- 1. 4-di one. This conpound was
prepared by tt Y¢-net hods as described in Exanples 1 to 15. 5

Lawsone (0. |15g), 3,3-dinethylbutyric acid (0.1 5g), and silver nitrate
(0.159) were heated in a mxture of acetonitrile (5m) and water (5m) at
60- 65[ err] C. Exappleds on of armmoni um peroxysul phate (0.3g) in water (5n)

was added dr opwi.se. 3_ T Xk U e e r _apd. t hen processed as
for Exanpl e T8 amore , t was purified
on a silica JHiis compownd was p@paedbyiihe igberal aicdfids agdgseribed i BrampleEt toesuant
and 10 recrystallised frompetroleumether to yield 38 of the title
conpound. Exaﬂﬁysgnejg.lﬁgbéardapptgﬂbgtync acid (0.15g), and silver nitrate (0.15g) were heated

2- (3. 3-di nety; : - _pnp. s '

ol Ut fon (1M M AGRIe SE SRRAKK (BANRISRP Cain fr ALETE, ASBMA PR AP

di net hyl but y| peroxymiiphate (0.3g) in whted (Soulpwistad8er) dropeiserand the naixthidd heaved Tdrif howOONd )
t 15 "t t d. stirred.for. . The T d und

Vacuum and ¢ HBGHIED Frotseed 86of EXPRALS HislbRtlg comiing e EhecroRERys The.
aqueous | ayerpupifed dn iifite gel loBRimneusingaB0% dietiyl Bthel B petblefin@her (chubht ad1e

conbi ned extracts washed wth water, dried over nmagnesi um sul phate then

evapor at ed0t oregystaltised froma petralenmy ethente yield3&mgof the titlecompepadind.  Exanpl e 37.

dimethylbutyl)-naphthalene-1,4-dione (3.5g)(see Example 44) in THF (100ml) at room
15 temperature and stirred for 4 hours. The THF was removed under vacuum and the resultant

solution was washed with diethyl ether (3x). The aqueous layer was acidified then extracted
with diethyl ether (x3), the combined extracts washed with water, dried over magnesium

sulphate then evaporated to dryness under vacuum to yield 3g title compound.

20 feparation o -(4.4-dimethvlpentv])-3-hvdroxvy-naphthalene- 4-dione

3,3-dimethyl butan-1-o0l (1.3g) was stirred for 2 hours in dichloromethane (30ml) with
pyridinium chlorochromate (5.5g) at room temperature, diluted with ether and filtered.

Wittig reagent Ph3P=CH-CO>C5Hj; (carbethoxymethylenetriphenylphosphorane)(3.6g)
was added to the filtrate and stirred overnight. The mixture was evaporated under vacuum

25 and the residue purified by silica gel chromatography to yield 1.25g of ethyl 5,5-
dimethylhex-2-enoate.

This product was dissolved in a mixture of THF (20ml) and 2M potassium

43-



20 Preparation of 2-(4.4-dinethyl pentyl)-3-hydroxy-napht hal ene-1, 4-di one.
3,3-dinmethyl butan-l-ol (1.3g) was stirred for 2 hours in dichloronethane
(30m ) with pyridiniumchlorochromate (5.59) at roomtenperature, diluted
with ether and filtered. Wttig reagent Phlerr]P=CH CO[err(Jerr]Herr]
(carbet hoxyrret‘gxlsgﬁnﬁ%gi phenyl phosphor ane) (3. 6g) was added to the filtrate
and stirred overnrght. The m xture was evaporat ed under vacu t he
residue purified by silica gel chronmatography to yield 1.25g of ethyl 5,5-
di met hyl hex-2-enoate, This product was dissolved in a mxture of THF (20m)
and 2M pot assi urhydrpxide (10mipstrrerfgn2 hours at room temperature, diluted with water, washed with

PCT/ GB96/ 00042 ik @ b Wyt A aluecis gyefgciéiﬂé%%ey U wiltD b QI SUrfd). i

diluted with water, € aqueous Tayer
acidified then eombinet extracistwereswdsbed with wat&0ddied. ovérmagnesitinh adphatednd aled solvesy €

washed with water, dried qve nes) um sul.phate and the sol vent evaporated
to.give 5,5-di ﬁ"ﬁgﬂ%‘i‘%‘&%ﬁ%ﬁgﬁﬁﬁhﬂgﬁeﬁ% LiGcid was reacted with

benzoyl oxynapht hal ene- 1, 4-di one, hydrol ysed by the nethod of Exanple 28 to
give 2-(4,4-dinmethyl pent-1|enyl)-3-hydroxy-napht hal ene-1, 4-di one. The
product so prdvi Wﬂ?‘@ﬂbﬁﬁhb@ﬂﬂi?ﬂm&wpnmmmedbﬂhewt@we

\{
the title conpo 465 Rrenakt ) .
2- (5, 5- di met hyl h“e*‘xﬁﬁ@@%%pﬁéé%ﬁ%ﬁﬁtgﬂ@ﬁ%lfﬁﬁ?éfhb;%@xﬁ’ haphthalene-1,4-dione.
2- (5, 5- di net hy| Hrhe-produbyso)provided tvas kydiogenitedibyethe methdd df ExaadphOl(en) givedinatithd
I n Exanpl e 45 was dissplved in ethyl acetate (15nm ) and hydrogenated as in
Exanpl e 1(c) usisegpayed@emehand 100my of Pd/ C catal yst to provide 371ng

title conpound. Exanples 39 to 41 15 Preparation of the corresponding
2- (6, 6-di net hyl heptyl), 2-(7,7-dimethyloctyl) and 2-(8, 8-
Example 38

45 was dissolved in ethyl acetate (15mi) and hydrogenated as in Example 1(c) using

hydrogen and 100mg of Pd/C catalyst to provide 371mg title compound.

Examples 39to 41

15 Preparation of the corresponding 2-(6,6-dimethylheptyl), 2-(7,7-dimethyloctyl) and 2-(8,8-
dimethyinonyl) compounds was carried out using commercially available starting materials
by analogous methods to those of Example 48 with hydrogenation as described in Example
1(c) using PtO in methanol instead of Pd/C.

20

Lawsone (2-hydroxynaphthalene-1,4-dione) (1.4 g) and 3,3-dimethyl-butanal (1.0 g) were
dissolved in 20 ml 'I‘HF at room temperature and 795 ul pyrrolidine added before stirring
the reaction for a further 20 minutes. The solvent was removed under vacuum and the
residue dissolved in benzene (40ml) before addition of p-toluenesulphonic acid (2.3g).
25 The mixture was refluxed for 1 hour, cooled then diluted with ether before the organic
phase was washed with sodium bicarbonate solution, followed by one wash with dilute HC]
and one wash with water followed by drying under vacuum. The product was purified by
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di met hyl nonyl ) conpounds was carried out using commercially avail able
starting materials by anal ogous_nethods to those of Exanple 48 with

hydr ogenati on as described in Exanple 1(c) using Pt(Jerr] in nethanol

i nstead of Pd/ C. Exanple 42 20 Preparation of 2-(3,3-dinethyl-but- 1

-enyl ) - 3- hy, Rapht hal ene- 1,4- dione. Lawsone (2-hydro ;%da@ ene-1
, 4- di one) (%b% and 3, 3-di nethyl -butanal (1.0 g) were di is‘gigﬁee | r% 20 m
THF at roomtenperature and 795 [err]l pyrrolidine added before stirring

the reaction for a further Loyt es. The sol vent . vacuum
and { ho.r oo GUETBREEA TP R0 HOMSER rolbia S R feR S fistl om

p-tol uenesul plexn6l 1BGield 060 #ig) m.p2326-128°CN Xt ure was refluxed for 1 hour,
cooled then diluted with ether before the organic phase was washed with

sodi um bi carbonate solution, followed by one wash with dilute HO and one
wash with wat lshowed by drying under vacuum The product was purified
by .- 44- 55

PCT/ GB96/ 0004Zepaintions

.

2465, 6dimetsylgp-4- G 02 halene-d#didionec| yant and
ggﬂpf;yig? ::lrﬁle Egﬁg{n; gg] %}ﬁggglhyio%t-yeg}l5133198:o%p%§lbn l?ﬁ-_d%ozng[@.rlrg; ?See

2- (6. 6-di t@;&ﬁ ; A Vafeoy@ditmr'cafioRite (36mg i 1a1) it |
of ( 2-(7, I7ng| met g‘e(ﬁ%’ggvehmﬁ%} - hydro(gg}ﬁg ht hal ene- 1, 4-di g}le (gOI. 1ﬁ)jl?slegn
Exanpl e 44), depadséd dioxaner(1mdr was hrateden[787C ffor) 40 aumwwd%@ma%wﬂoﬂﬁte
36 in 1 m). i @ g d di 0
%nﬂ? elsnunde Wlf‘fr’]? $ame Eﬁgﬂa&fé@ﬂ?ﬂﬁ%ﬂ% %oﬁggrzggﬁgﬁhcgl(gdtﬁlf‘ggssgd%%dggﬁéous
ot (1), el Al o mtsadiplotolrd i s
ueous sodi u X1 de . an % aqueo r. Su ate
(g. 5m) wibe salrhéa(la-‘rml) weeE aﬁ#@@tﬁ&#@eﬂiﬁwfe%ﬂa‘fa%’[’é?‘{; ?@"\"&H“’Ss%" Fﬁ%‘&%é e}
i 2N h ' ' d with
o 'h§|g o he?ﬁ?}éﬁ;}%@oﬁ% h&d?ﬁhﬁvfa@%&ed‘ﬁﬁ& RS AOG albE with QA et GRFdmd Wi

processed as for Example 48.

The crude product was purified by silica gel chromatography using 10% diethyl ether

/petrol as eluent to give S0mg of the title compound.

15

This compound was prepared by use of a procedure analogous to that used in Example 48
below followed by that of Example 36.

20

reparg 2 , ] ) , xv-naphtha
Ethyl 5,5-dimethylhexanoate (1.87g) ( prepared in Example 34 with esterification). was
dissolved in 30ml of THF and lithium aluminium hydride (2g) added portionwise. The
reaction was stirred for 2 hours at 0°C before quenching with 2ml 15%NaOH and 6ml
water before diluting with dichloromethane and filtering through CELITE (RTM) and the
25 solvent evaporated to give 5,5-dimethylhexanol product (1.1g) as a slightly volatile liquid.
This alcohol was dissolved in 30ml dichloromethane containing pyridinium chlorochromate

and stirred at room temperature to convert it to the corresponding aldehyde. 5.5-
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processed as for Exanple 48. The crude product was purified by silica gel
chromat ogr aphy using 10%.diethyl ether /petrol as eluent to give 50ng of
the title conmpound. 15 Exanple 44 Preparation of

2-(7.7-di net hyl oct - 5-enyl ) - 3- hydr oxy- napht hal ene- 1, 4-di one. Thi s conpound
was prepared bywgsga@ss a procedure anal ogous to that used in Wz
bel ow foll owed by that of Exanple 36. Exanple 45 20 Preparation 0

2- (5, 5-di net hyl hex-1-enyl) - 3- hydroxy- napht hal ene- 1. 4-di one. Et hyl

5, 5-di et hyl hexara(’)ﬁt'g ﬁl 7g) prepared in Exanple 34 with

esterification) ¥ ved in 30mM of THF and [ithium al um ni um hydride

(2g) added portionw sehe didéhyté ] Shbled @daviDhe BIBRH
quenching with 2m _1 SO%aO*aaWymgf&er efore dil ﬁotl ng gﬁh@%mgequ&%f)&ﬁ

di chl or onet hane dmExampleA2 usingilawsong fl. t8e)THE (26mb) pyarediding é67._za!) benzener(#0ml)

[ aui 0. Thi s ab c SR REHERRRKOSERTE S3pl 30HE bf ueu SonheSad A el aher' ©

pyri di ni um chl ®r putificatiehe and stirred at roomtenperature to convert it to
t he correspondi ng al dehyde. 5,5- -45- WO 96/ 21355
PCT/ GB96/ 00042 di met hyl hexanal . The al dehyde (8.46mvol) was coupled to

| awsone follow n cggure set out in Exanple 42 using | awsone
(1.18g), THF (20n pyrrolidine (672[err]l), benzene (40m) and
p-t ol uenesul phoni CMYQ%VW&I@D -(ttbwl) ¢canipound (Fxampl 46a6f ﬁonmhla(le)(]

T, P L 3R R of B SR bR B e

Example 2.

1-Chloro-3,3-dimethylbutane (10g) was added dropwise to magnesium turnings (2g) with
an initiating amount of iodine crystals in dry diethyl ether (100ml) and Grignard formation
15  allowed to proceed to completion over 1 hour. The mixture was poured onto dry ice (50g)

vefy slowly and 0.5 N sodium hydroxide added and the basic aqueous layer provided
extracted with diethyl ether (x2). The basic aqueous layer was acidified and extracted with
diethyl ether which was dried over magnesium sulphate, filtered then evaporated under
vacuum to vield 7.2g of 4,4-dimethyl pentanoic acid.

20 4.4-dimethylpentanoate (0.6g) obtained above, 2-benzyloxynaphthalene-1,4-dione
(1g) and silver nitrate (0.8g) were heated in a stirred mixture of acetonitrile (25ml) and
water (25ml) at 60-65°C. A solution of ammonium peroxysulphate (1.5g) in water (10ml)

was added dropwise and the mixture heated for an hour before being cooled to room

temperature and processed as for Example 3 to yield 0.37g title compound.

25

8-triphenylphosphonium octanoic acid bromide salt (2.43g) was prepared by reacting

triphenyl phosphine with 8-bromooctanoic acid in xylene solvent under reflux conditions,
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and of the conpound of Exanple 36 (Exanple 47) were prepared by the nethod
of Exanple..2. 10__Exanple 48 Alterpative preparation of 2-ethanoyl oxy-3- (3.

3-di et hyl but yl ) - napht hal ene- 1. 4- di one (Exanpe 47)

1- Chl or o- 3, 3-di net hyl but ane (10g) was added dropwi se to nmagnesi um tur ni ngs
(29) Wth 3ippbénbssat i ng anount of iodine crystals in dry dﬂrﬁ‘nfﬂm&fa&‘er
(100m) and Gignard formation 15 allowed to proceed to conpletion over 1
hour. The m xture was poured onto dry ice (50g) very sIovay and 0.5 N

sodi um hydr o e r ted with
i et hyl ot nond SRAAE uR M eRC TR PHE LR THE HLEMECIORILED o

wi t h diethyl wmmm(mm)mhmum) wasgdﬁildnq)\mué ah)aCeAﬁénWirﬁﬁx@mt hen

& a0l met hy| RED B 6T et 1 ey friasa gt 4 O B Raf vt~

1, 4-di one ( l@ropwise &nd ﬁﬁrmﬁdniré fifed Bt 1%% g&aﬁﬁa}‘&% héurd WfateE R dﬁhﬁéture
of acetonitrile (25n1) and water (25n) 0-65[err]C. A solution of

amoni um per éygochlprie geid were gided and-the m\ttymvramé vat!dd;dthdt eben(sd). Hm t he

m xt ure heat 9"*’9{1 Q. [a

pr ocessed as?) or ! {lﬁ%@yfﬂ?ﬁ%&ﬁ F%ﬂhﬂg‘}‘gc‘?“ﬁq”& %@n@“@ﬁ E)T )

Pr epar ati on chromatography.

2- et hanoyoxy- 3- (1Q, 10-di é Iundeca 7-enyl ) - napht hal ene- 1. 4- di one

8-t ri phenyl phosph }suﬁ‘f‘@)z& iWas Jeacte WM&@WQXYE@M%@NWW@W% by
nder 1 of | U SR die RARSFUT EARmble 47 Dk PORE B BRoni: C 1 Xyl ene SOl vent
PCT/ GB96/ 00042 and renovi ng the sol vent. The resi due was dissolved in THF

(207 ) OGO CEL ) BT LLILL BLUIC2: SN A\l LSXERE f Mgt 20
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room tenperature over 30 m nutes 3, 3-di nmethyl butanal (0.5g) in THF (5m)
was added dropwi se and the m xture stirred at roomtenperature for 3 hours.
Water and dilute 5 hydrochloric acid were added and the m xture extracted
with diethyl ether(x3). Pure product 11, 11-di nethyl dodecan-8-enoic acid

(0.49) was proyy gster silica gel colunn chromat ography. T
(0.34g) was reac‘?ﬁ%wth 2- et hanoyl oxynapht hal ene- 1, 4- di one (BJ(‘-Z.&% Sl z

t he nmet hod of Exa tl e conpound. 10 Furt her conpounds
in tables belqy/vere synt hesi zed usi ng these general nethods. 47-
96/ 21355 @ PCT/ GDB96/ 00042
[err] WO 96E 21385 &-‘UUU S g-JUU PC"QI'/GB96/0042
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Exanpl es 51-53 Synt hesi s of napht hal ene-1, 4-di ones substituted at positions
5-8 on the naphthalene ring. Exanple 51 Preparatijon. of
2- (t-butyl)-3-hydroxy-6-net hyl - napht hal ene-1, 4-di one and 2-(t-butyl)-3- 5
hydr oxy- 7- nmet hyl - napht hal ene- 1, 4-di one. (a) Preparation of

6- met hyl -n e-1.4-dione. A solution of 1, 4- benzoquils‘tol?@n g, 128
nmol ) and ?‘gg%)&r)gﬁ(lal m, 131 mmol) was stirred in glacia a‘g’éﬁ‘g aci d
(44 m) for 68 hours at roomtenperature. The m xture was diluted with
water (44 m) and refluxed for 1[err] hours. The m xture 10 was cooled to
roomtenperature and acetic acid (84 m) and chrom c acid [chrom um
trioxide (29.4 g) in water (30 m)] was added sequentially, before
refluxing for a further 1 [err] hours. After cooling, the m xture was
diluted with water (200 m ) and extracted with ether (3 x 50 m). The

conbi ned ether fractions were washed with dilute sodi um hydroxi de sol ution
(2M 2 x 50 M), water (2 x 50 m), saturated sodiumchloride 15 solution
(50 m) and dried over magnesi um sul phate. Filtration and evaporati on of

sol vent under reduced pressure, and repeated recrystallisation from

petrol eum ether yielded the title conpound (7 g). (b) 2- Am no-6 and

7- met hyl-l.4i[n.a.ph.t_t 8 = n of 6-nethyl
napht hal ene- 4, 4-didne (2.1 g, 12 nmol) in 20 glacial acgtic acid (60 m)
at room t enpdr at uge was added a sol ution of sodiumazidel(1.58 g) in water
(5 m). The nfi xtuEg was stirred for 2 days Before dilutipg with water (200
m ) and, afterEstErr"-Eng;de _acéfmtEEEr‘:.ngmﬁutﬁs,,\s\A@ @ltered. The
filtrate was |neut@dl rsed with sodi um bi carb8nate and extfacted with
chloroform (3 x 2§ m ). The conbi ned chl orof orm extractsjwere washed with
sat urat ed sodi umJi|carbonate solution. 25 brine and dripd (CaSOerr]).
Filtration afd—evagorattom of —Sofvent underreduced prespure and silica gel
chr omat ogr aphy yiAI ded the title conpound (100 ng) as a B:2 m xture of
i soners. (c) 2- @8ydr oxy- 6- and - 7-net hyl - napht hal ene- 1} 4- di ones.
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The am nonet hyl napht hal ene- 1, 4-di one m xture from (b) (200 ng) was refl uxed
30 in-water -(20 m) and caoncentrated sul phuric acid (10 ni) for 20 m nutes.
The cool ed -51- WD 96/ 21355

PCT/ GB96/ 00042 m xture was poured into ice/water (50 g) and extracted with
ether (3 x 25 conbi ned ether extracts were washed w th_wat er
saturat ed Nchgaé?‘f,%i,ggswater, saturated NaCl solution and dri ecf"'(r@ugfﬂ'a“f'z
Filtration and evaporation of solvent and purification by silica gel colum
chromat ography yielded the title conpound (68 ng). 5 (d) Preparation of
2-(t-butyl)-3-hydroxy-6 and 7-nethyl - 3- hydr oxy- napht hal ene- 1, 4-di ones,

St andard peroxysul phate/silver nitrate radical addition on the am nonet hyl
conmpound (64 ng, 0.34 mmol ), trinethylacetic acid (52 ng, 0.51 nmol),
yielded the title conpound as a 3:2 mxture of isoners (12 ng). 10 Exanple
52 Preparation of 2-(t-butyl)-6 and 7-dinethyl-3-hydroxy-napht hal ene-1
.4-diones Steps (a) to (d) above were repeated, replacing isoprene with
2,3-dinmethyl -1 , 3-but adi ene. Exanple 53 15 Preparation of

2- (t-butyl)-3-hydroxy-5 and 8-net hyl -1, 4- napht hal ene- 1. 4-di ones Steps (a)
to (d) above were repeated, replacing isoprene with piperylene. (a)

f tion of

Preparation of 6 == - -
1, 4- benzoqui none W o 128 mol ) and isoprene (13.1 m|, 131 nmol) was
stirred in glacipl a@jfic acid (44 m) for 68 hours at r¢om 20 tenperature.
The nmixture was pid ultegden teh watgr (44 nf) gnd_refl uxed for 1[err] hours.
The m xture was C%IE Fo Foom tenper ature andgacgtié aéid (84 M) and
chromc acid = A A A
Q
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2
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[chromumtrioxide (29.4 g) in water (30 m)] was added sequentially,
before refluxing for a further 1[err] hours. After cooling. the m xture was__
diluted with water (200 m ) and extracted with ether (3 x 50 mM). The
combi ned ether fractions were washed with dilute 25 sodi um hydroxide
sol ution (g%ggfr{c; %50 M), water (2 x 50 m), saturated sog ;mogjlde
sol ution ( and dried over magnesi um sul phate. Filt ra on an
evapor ati on of soIvent under reduced pressure, and repeated
recrystalli sgt i og f{lggg petrol eum ether yielded the title conmpound (7 g).
-52- WO
PCT/ GB96/ 000%vntieis : d iafeh B attoBsiti - AN 4k, and
acaricidal tests descrlbed above conpounds of the present |nvent|on wer e
submtted for further tests relating to toxicity to mammals and so-call ed
friendly spegk@iz_gh as Chrysl operla carnea, Aleochora 5 bilineata and
Cocci nel la sep rrp nctata. The Wnole body LD[err] I n rats for t he conpound
of Exanpl e 2Brep&a x(g-bg ~hydres ) dphthalene] diadibindng f
was found to, b 0 , -V ' |nd|cat|ng|t to be S|gn|f|cantly
safer in rmanhé ‘ v st andard insecticides currently
comer ci al | ygvai MMW%MWMS of greater than
1000ppnt i ndi vi dual were foun or several conpounds tested on Chrysloperla
carnea, Al eochor aAlspintiercef bd-henroquinene(t3.? 8. B28pnmol) and isoprene (13.3.-ml,

131 mmol) was stirred in glacial acetic acid (44 ml) for 68 hours at room temperature.

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

10 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. Afier 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
hydroxide solution (2M; 2 x 50 ml), water (2 x 50 ml), saturated sodium chloride

15 solution (50 ml) and dried over magnesium sulphate. Filtration and evaporation of
solvent under reduced pressure, and repeated recrystallisation from petroleum ether
yielded the title compound (7g).

®

To a stirred solution of 6-methyl naphthalene-1,4-dione (2.1 g, 12 mmol) in
20 glacial acetic acid (60 ml) 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 chloroform (3 x 25 ml). The
combined chloroform extracts were washed with saturated sodium bicarbonate solution.
25 brine and dried (CaSQO4). 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 - and -7- 5 -1.4-di
The aminomethyl naphthalene-1,4-dione mixture from (b)(200 mg) was refluxed

30 in water (20 ml) and concentrated sulphuric acid (10 ml) for 20 minutes. The cooled
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CLAI MS. 1. A conpound of general formula (1) [err] or a salt thereof, in
which 5 n represents an_integer fromO to 4; mrepresents an integer 0 or
1; each R independently represents a hal ogen atomor a nitro, cyano,
hydroxyl, alkyl, alkenyl, haloalkyl, haloal kenyl, alkoxy, hal oal koxy,

hal oal kenoxy, I kyI am no, di aI kyl am no, aI koxycar bonyl éﬁww ,

al kanoyl , al kyﬁ;qﬁl 0, ”gl kyl sul phi nyl; al kyl sul phonyl, car bam)yr‘,:fa y ar%' do,
cycl oal kyl, aryl or aral kyl group; 10 characterised in that Rlerr] and

Rl err] each |ndependentl [ese ubsti.tuted Irllff gr oup
or together repr BU¥RE éf’ E'"“blc “@tBFS%[)ﬁil-“ﬂﬂf’g’#fa"Vﬁ H’é?? esent s
a hydrogen atom %Meremww&aaﬁ%eauﬁmwr,k&mmmcag WA, Sfifiaied a

hydroxyl group, or a group -OL where L is a |eaving group a roup 15

which in vivo i sNeE mmdnﬂ&b@(@aoﬁ@tmtmped ﬂammw@ﬁ_spbm

| eavi ng group; yl,
al kynyl, cycl oaﬂaﬁﬁécyc%aﬁ%gﬁf ar ?/#‘Jo &Q@khﬁ@%@@&%ﬁg}:@%&hé@/@r@ 5@8
cycl oal kyl oxy, cycl oal kenyl oxy or aryloxy group; R7 and R8 independentl|y
represent an gpti gnal t ed I her represent a
group =0, =S Ep 2 Y afOx Y7 : M&%ZO
wherein R err] aw%y] each |ndependently represent a hal ogen atom or an
optional ly substi al kyl or ken group, or together with the

i nterjacent car bon at&BnMPmtﬂpbﬂe/élb{ermwlrgdleﬂl ﬁ@mremeeylinmmyyl or

cycl oal kenyl r|n and r nt s C

al kenyl group, A&{)@B Crf gpt s@k@%ﬁ%“a&g’}% Q? (yaeqé)gﬁhchal n
of which |inks thgeamﬁ)‘gﬁmah@mqumh&éﬁsmbmggne ring shovvn and the

noi ety - CRAR5R6; with the provisos that when Rlerr] with R2, and R7 with R8

are groups =0 n = 0, (i) when Rerr] and R err] are nethyl mis 0 -54-

Steps (a) to (d) above were repeated, replacing isoprene with
2,3-dimethyl-1,3-butadiene.

15

Steps (a) to (d) above were repeated, replacing isoprene with piperylene.

(@ ion of 6-methyl-1 4- SWE
A solution of 1,4-benzoquinone (13.9 g, 128 mmol) and isoprene

(13.1 ml, 131 mmol) was stirred in glacial acetic acid (44 ml) for 68 hours at room

20 temperature. 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

25 sodium hydroxide solution (2M; 2 x 50 ml), water (2 x 50 ml), saturated sodium
chloride solution (50 mi) and dried over magnesium sulphate. Filtration and
evaporation of solvent under reduced pressure, and repeated recrystallisation from

petroleum ether yielded the title compound (7 g).
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and R6 is ethenyl, then R3 is not hydroxyl or ethanoyloxy, (ii) when R err]
and Rlerr] are nmethyl, mis 0 or mis 1 where Ajs -CH2- or -(CH?2)2- and R3
is hydroxyl then Rerr] is not nethyl, (iii) when R4 and R5 are nethyl, m
is 1 wiere Ais -(CHerr])[err]- and Rerr] is hydroxyl then R err] is not
chloro, (i Rlerr] and Rl err] together with the int g car bon
atomform?%%g?exyl ring, mis | where Ais -CH2- and erriej?nsoihydroxyl
Rlerr] is not nmethyl, and (v) when R4 and Rerr] are nethyl, mis 1 Ais
-CH2- and Rerr] is hydroxyl R err] is not hydroxynethyl or the

2, 6-di net hyl - 2, 6-oct adi enoate ester thereof. 2. A conpound as clained in
claim1 wher diogiciRy data] and Rl err], and/or R err] and R err] each

Rierr] wi th Re. ¢ oleediuiond esprstcioscaiiiag)ani heabiand it dosditted shiyed "o

clai med in clcanpounddbf Bk present invieRtich werEhidifted for furtBierabns refingftoRicley | S a

| eavi ng group, or a_grqQup which in vivo is transforned into a group

-OL[err], whde apmmalsandso-called feendly sneeiensiuch as Chveppariasarneaciiepdhormt er i s

froml to ?71 .b?iﬁtealﬁ'andCo&iﬁém?%}Wm?&ai med in claim3 wherein R3is a
o sftor

group whi invivo Is tran Into a group -OL where L is a |eaving
group and the tr afibé wholabbdyLDg( inomtsiferdhocimponndiofExantpld 25, Réiydroay-defied or a

est to be conbated, .5. C ngd as clai npd.i ne of clainms 1 to
R wher oi n Ro MR Elohpy PR et wea DT e SrBie REBoy whisbnl )1
C2 16 hal oal kgfiddting §tlt6 bé sigmilikagYdager ki mamsidliarokieity hah kiy sthidakd C [err]
al koxy, (err] hal oal koxy or C[er.rL' al koxyal koxy group 6. A conpound as
clai med in clinseeticklesurastly cramergipllyavailablea group of C [err] carbons in
| ength. 7 Ac ou | 3 i 0V, Of [ i.ng, cl ai ns
cha?act er |los ed in tq'haé0 ‘%g"eglg{&f@%%’a% to ﬁ%’?‘/gﬁg‘ﬁ‘l&i rlrlgfﬂ‘g'fd%'egvegl

compounds tested on Chrysloperia carnea, Aleochora bilineata and Coccinella

septempunctaiq. .
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: A conpound as cl a| one 6f the precedi ng cl ai ns wherein
R[err_]_ and R err] indepe W\ﬁ a Cerr] alkyl. Cl1 4 hal oal kyl,
Cerr] alkenyl, Cerr] halwoalec ther with the interjacent car bon
atom represent a cycloal kyl or cyﬁl o-’al kenyl group which is optionally
Substituted wt n, al kyl, haloal kyl, al kenyl or 5 hal :
A conpound as C\?g?ﬁ% In any one of clains | to 8 characteri s%%(a%?it
is of general formula (11) [err] 10 or a salt thereof in which R Rerr],
Rlerr], R3, R6, R7 and R8 and n are as defined for formula | and R4 and RS
represent a hal ogen or an optionally substCLAIMS al kyl or al kenyl group .
10. A conmpound as clainmed in claim9 wherein nis 0; RL wth R2, and R7
with R8 are both =0; R err] and R err] each independently represent a
Cerr] alkyl or {.err]a béth 4 wf geheral firula (Bnd R6 represents a (ferr]

al kyl, Cerr] hal oal kyl, err] al koxyal kyl, C(Jerr] al koxy, (err]

al koxyal koxy, C[err] al kenyl, C2-C7 h&{ oal I<2enyl or C2-C7 al koxyal kenyl
group. 11. A conpound as cl ai med i nflo iR 1Q wher ei n Rlerr] represents a
Clerr] alkyl, C[err] haloal kyl, & R@I or CJerr] hal oal kenyl
group. -56- 12. A compoR! I n any one of cl aams l1to 8

characterised in that it is o E\ﬁ%rek n, m A Rerr]
Rlerr], Rerr], Rerr], Rerr], R defined for
general formula (I); and R4 and Rlerr] &qgfkther W|th the interjacent carbon

atomrepresent an optionally substitut ed cycl oal kyl or cycl oal kenyl group.
or a salt thereof, in which

5 nrepresents an integer from 0 to 4; m represents an integer O or 1;
each R independently represents a halogen atom or a nitro, cyano, hydroxyl, alkyl,
alkenyl. haloalkyl, haloalkenyl, alkoxy, haloalkoxy, haloalkenoxy. amino, alkylamino,
dialkylamino, alkoxycarbonyl, carboxyl, alkanoyl, alkylthio, alkylsulphinyl,
alkylsulphonyl, carbamoyl, alkylamido, cycloaikyl, aryl or aralkyl group;

10 R!and R2 each independently represent an optionally substituted alkoxy group or
together represent a group =0, =8 or =N-OR?, where R? represents a hydrogen atom or
an optionally substituted alkyl group;

R3 represents a hydroxy! group, or a group -OL where L is a leaving group, or a group
which in vivo is transformed into a group -OL! where L1 isa leaving group;

15 RS represents an optionally substituted alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl,
aryl. alkoxy, alkenyloxy, alkynyloxy, cycloalkyloxy, cycloalkenyloxy or aryloxy
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 each independently represent a halogen atom or an optionally

20 substituted alkyl or alkenyl group, or together with the interjacent carbon atom represent
an optionally substituted cycloalkyl or cycloalkenyl ring; and
A represents a straight or branched chain alkyl or alkeny! group, which may be
optionally susbtituted, an acyclic carbon chain of which links the 3 position of the
naphthalene ring shown and the moiety -CRAR3RS; with the proviso that when R! with

25 R2.and R7 with R8 are groups =O, m and n =0, R# and RS are methyl and RS is
ethenyl. then R3 is not hydroxyl or ethanoyloxy.
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10 13. A conpound as clal med in claim1i2 wherein Rlerr] with Rerr], and

 hler] acent  car ban_at on ammmnunmnmwwm

i nterjacent carbon atomr aturated cycl oal kyl ring which
is optionally substituted; *and Rfer?¥] Yepresents a (err] alkyl or C[err]

al kenyl gr q¢pospiisdsonal | y substltut ed by hal ogen. 15 14. P&!Wd as
claimed in claim 13 wherein R err] and Rlerr] together with the Interjacent
carbon atomrepresent a Cferr] saturated cycl oaI kyl ring optional I y
substituted with hal ogen, alkyl, hal oal kyl, lfenyl or hal Q7al kenyl . 15. A
conpound as @&} ai mActompoundasielaimedineaiaimi Wl[eeerm RR] andfdr R’ad ecacw th the

subst |t ut ed HcRASgRI ISR 25 by el &§ﬁ~*&a¢*énd§<¥r'ﬁ”w%ﬁ§‘ Sakleety)
and R err] i sepesehteygrdoupptBGy| , C[err] al kenyl, C1 -6 haloalkyl or Clerr]
hal oal kenyl group or a halogen and R3 is hydroxy or acetoxy. 16. A

compound as clainmed in claim14 or 15 wherein R4 and R5 together with the
interjacent @ar bog&mﬁ@&rﬁ,ﬁgﬁ iRAtdr QRrh 2w g3 I
ring. -57- A" conmpound asmc (:u n'e P?l'hcl al A{iolrgta%go%er eln R4 and
R5 toget hey Wi 1s Ia lealmg |gmupr praacgronp whickhmvivt is tmmsﬁp'med énto agrouppOLwahdrein

substituted n i rese onal |y hal ogenated C
[err] alkyl 3#/ R‘fae‘f“?(‘i/ 5 e%ﬁ’ilal‘rkgaf?ﬁb 6@ Nscf%’r’fbg&lé as claimed in claim
17 wherein mis O. 5 19. A conpound as clainmed in claim17 wherein mis
1 and Ais -CHZ- A conmpound as claimed _iLn any one of claims 1 to 8

characterised-in ﬁmwmd%%m?%\nmXWMm{l i§ a group ahichdn viso iR Rl err],
f |
Formul a (1, vanefolafiitg a Sufipl br Yol 8o MiCorBln SRR R BIET 0

opti onal | 30 schsied butird plankipl be@Fotected or a pest to be combated.

5. A compound as claimed in any one of claims 1 to 4 wherein RE represents a
C1.16 alkyl, Co. ¢ alkenyl, C}.) ¢ haloalkyl, C5_;g haloalkenyl, C1_1¢ alkanoylalkyl,
Cj.16 alkoxyalkyl, C1_1¢ alkoxy, Cy_¢ haloalkoxy or Cj_; g alkoxyalkoxy group.

6. A compound as claimed in claim 5 wherein R6 represents a group of Cy_¢

15 carbons in length.

7. A compound as claimed in any one of the preceding claims characterised in that

it is a naphthalene-1,4-dione.

20 8. A compound as claimed in any one of the preceding claims wherein R4 and RS
independently represent a Cy_4 alkyl, Cy_4 haloalkyl, Cy_4 alkenyl, Co_4 haloalkenyl
or together with the interjacent carbon atom, represent a cycloalky! or cycloalkenyl
group which is optionally substituted with halogen, alkyl. haloalkyl, alkenyl or
haloalkenyl.

25
9. A compound as claimed in any one of claims 1 to 8 characterised in that it is of

general formula (II)
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al kenyl group. 15 21. clalned in claim?20 wherein Rerr]
wth R2, and R err] vm'th mw nd Ais a (err] alkyl or alkenyl
chain, which may be substi*t ut or a branch chain which may be
halogenated 22. A conpound as clalne |n 20 characterlsed in that R4, R5
and are 20, ?Qﬁﬂgndently selected fromC [err] al kyl, ﬂ@id 96/00042
haloalkyl C[err enyl or ([err] hal oal kenyl. 23. A conpoung

claimed in claim?20, 21 or 22 characterised in that Ais a group

-(CH err])a- wherein ais an integer from1l to 7, or
-(CHerr])[err]-CH=CH (CH err])[err]- where a and 25 b are integers which
add up to 0 to 6, or an anal ogue of tﬁmse @herein one or nore of the -58-
carbon atonms in the these groups are 'sim |t ged by al kyl, hal oal kyl,

al kenyl , hal oal kenyl or hal ogen. 7 ound as cl ai in cIa|n123
wherein a and b add up to QRig Use of a conpound of formula (I)
[err] or a salt thereof, in whicf EﬁLmﬁ.LRSeger fromO to 4; m
represents an integer 0 or 1; each R igdependently represents a hal ogen

atomor a nitro droxyl, al kyR° RO al kenyl, hal oal kyl,

hal- oal kenyl , al l?oxy oal koxy, hal oal kenoxy, am no, al kyl am no,

di al kyl am no, alikekich®y aénrﬂ,,k aﬁm&mn&aﬂdarmhsdﬁhkafdﬂmrﬁmalandwm

al kyl sul phinyl, _al kyl sul p car banp Ky cycloalkyl aryl or
aral kyl group; éF%fEﬁ"é'r‘?E’g?g;Pﬁr éﬁ“}’ “5\’?&‘h BYIgT9Udependent | y

represent an optionally substituted alkoxy group or

5 10. A compound as claimed in claim 9 wherein n is 0; R! with R2, and R7 with R8
are both =0; R# and R3 each independently represent a Cy_4 alkyl or C;_4 haloalkyl
group and RO represents a Cy 7 alkyl, C;_7 haloalkyl, C;_7 alkoxyalkyl, C;_7 alkoxy,
C;.7 alkoxyalkoxy, C5_7 alkenyl, C5-C7 haloalkenyl or C5-C7 alkoxyalkenyl group.

11. A compound as claimed in claim 10 wherein RS represents a C;_g alkyl, Cj ¢
10  haloalkyl, C5 alkenyl or C; haloalkenyl group.

12. A compound as claimed in any one of claims 1 to 8 characterised in that it is of
formula (III)

15 {Rln Oﬁ am
(A}, —c —RS
RS

R8 R7 1.

wherein

n,m, A, R, R}, R2 R3,R6,R7 and R8 are as defined for general formula (I);
and R* and R together with the interjacent carbon atom represent an optionally
substituted cycloalkyl or cycloalkeny! group.

20 13. A compound as claimed in claim 12 wherein R1 with R2, and R7 with R8 are

both =0; nis 0; R% and RS together with the interjacent carbon atom represent a fully

-56-
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15 together represent a group =0, =S or =N-OR[err], where R err]
represents a—hydragen. at |y substituted alkyl group; Rerc].
represents a hydroxyl grlmmmm“mmﬂm OL where L is a | eaving group, or
a group which in vivo is transtorfred®into a group -OL[err] where L[err] is
a |l eaving op@yésasd err] represents an optionally substitutgeyesdsiobosz

al kenyl , al kynyl, cycloal kyl, cycloal kenyl, 20 aryl, alkoxy, alkenyl oxy,
al kynyl oxy, cycl oal kyl oxy, cycl oal kenyl oxy or aryl oxy group; R7 and R8

i ndependent | mﬁﬁm&&%&l&ll@hﬁ@?\vﬁfﬁﬁiﬂdpﬁoﬁﬂ?ﬁhbﬁﬂg[&ﬂ ﬁ}hd@gkpwsaupa _O:rl_]t6|oget her
represent a group =0, =S or = err], ere Rlerr] is as previously
defined; and mPéFa-lﬁFﬁﬁ"ﬂlgé?ﬂf @Wi”%ﬁ%!‘\“‘?%%‘ﬁé?ﬂféntly represent a

hal ogen atom or an optionally substituted al kyl or al kenyl group, or

together with the interjacent carbon atomrepresent 25 an optionally
substituted clicl oaA kerhpawnd ey clhioedlimclgim 13 w\rgg:reiadti1 ardiReogatherivdthaths t r ai ght or

branched chai.,_al k r al kenyl group, lch.ma -59- . ti.onal |
susbti tut eg, %.ﬁqg%eétﬁ%&oncaé% 5%'?%3?;&0? %ﬁ@ﬂ CY‘?‘WE@I e °§"%@??‘f%ﬂmbefdyt he
napht hal ene rwiighfogaalRyld haldgkpalRény] ofldddliBayl. Wi t h the provi so that when
Rlerr] with Rlerr], and Rerr] with Rerr] are groups =On = 0, when Rerr]
and Rlerr] are nethyl, mis | Ais -CHerr]- and Rerr] is hydroxyl R err]
i s not hydrox t - di. = B0 ' : r thereof,
as a pestici dﬁfzgkoﬂé%uéﬁggagﬁgﬁ@%E%ﬁlg?rreﬁngg %?etﬁ g"@?%gi S as an

i nsectici de, iawrgjacent chebon midm reptesexgtiaclqlg cycloalky! rihs optivmally sibstitdtediwith ai m 26

e 1% S A b i) O

and/ or wh ixbeféy_(, haloalky! or C5_g haloalkenyl group or a halogen and R3 is hydroxy or acetoxy.

16. A compound as claimed in claim 14 or 15 wherein R%4 and RS together with the

interjacent carbon atom represent an optionally substituted cyclohexyl ring.
17. A compound as claimed in claim 14 or 15 wherein R4 and RS together with the
interjacent carbon atom represent an optionally substituted cyclohexyl ring and RO
15 represents an optionally halogenated C;_5 alkyl or C5 alkenyl group.
18. A compound as claimed in claim 17 wherein m is 0.

19. A compound as claimed in claim 17 wherein m is 1 and A is -CH3-.

20. A compound as claimed in any one of claims 1 to 8 characterised in that it is of

formula (IV)
20 R R2
R3
(Rln Ow av)
A—CR4R5—R6
R8 R7
wherein
-57-
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29. Use of a conpound of fornul a (IV) as a pestici de agai nst mtes and/or
aphids. 15..30. A meth m mgm‘rﬂﬂ“‘)ests at a locus which conprises
treating the |ocus V\nthq m t general formula (I) [err] or a
salt thereof, in which n repr%sént§ afl ihteger fromO to 4, mrepresents an
I nteger O or f3ch R independently represents a hal ogen

nitro, cyano, %1 %goxyl al kyl, al kenyl, hal oal kyl, hal oal kenwm?%xy,

hal oal koxy, hal oal kenoxy, am no, al kyl am no, di al kyl am no, al koxycarbonyl ,

car boxyl, al kanoyl , aIkyIthlo al_kyl sul phi nyl, alkyl sul phonyl, carbanoyl,
al kyl am do, cychloALRyR,,l&rﬂﬁ RS, Iﬂraad@largasdeﬁned:ﬂoagmtahfdmema)nahdrat - 60-

ern) and fer i eieh LKGRRtenl Y SR STER 20 SALLDA LRIt o

Rl err] represenikedyllgrsipogen at om or an optionally substrtut ed aI kyI group;
R3 represents a hydroxyl group, or a group -OL where L is a | eaving group,
or a group 5 which in vivo is transformed into a group -OL[err] where

L[err] is a lgawhng r : | | | tygt ed

al kyl, al kenf \égl kygt ?‘g cﬁmﬁ? cyc’lioggl%y( é)ﬁ tﬂ(ﬂz M‘s‘"thw

al-kenyl oxy, al kwﬂw@cyandwislwd kﬂ@mmnyﬂchmhkwmthﬁmybeﬁubaumteﬂwlﬂro@uﬂ, R7
and R8 |ndependently rep esent . an tlonal I y substituted al koxy group or

t oget her repr es®ht® Brang "‘S‘Ch"?y&e ey 1], where RO is as previously
defined; and 10 wherer n R4 and Rl err] each |ndependently represent a

hal ogen atom or an optionally substituted al kyl or al k4enyl group, or
together with tR28. i nAsompound assiaibehinR0mhanacterised dmthatRi &-ftamd

Ut 20 Ol g e ot B R P D e O

10 haloalkenyl.

23. A compound as claimed in claim 20, 21 or 22 characterised in that A is a group -
(CHj),- wherein a is an integer from 1 to 7, or -(CH»),-CH=CH-(CHj3)},- where a and
b are integers which add up to 0 to 6, or an analogue of these wherein one or more of the

15 carbon atoms in the these groups are substituted by alkyl, haloalkyl, alkenyl,
haloalkenyl or halogen.

24. A compound as claimed in claim 23 wherein a and b add up to 0 to 3.
25.  Use of a compound of formula (I) as a pesticide.

20 26. Use as claimed in claim 25 wherein the use is as an insecticide, acaricide and/or

fungicide.

27.  Use as claimed in claim 26 wherein the use is against mites, whitefly, aphids
and/or fungi.

25 28.  Use of a compound of formula (III) as a pesticide against mites, aphids and/or
whitefly.
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optionally susbtltute carbon chain of which links the 3
position of the__l5__n émmwl awn and fhe noiety - CRARSRG6; wth
the proviso that when nd R7 with R8 are groups =0 n = 0O,
when Rlerr] and Rlerr] are nmet hyl , mls 1 Ais -CHerr]- and Rerr] is
hydr oxyl Rigfgégaisss not hydroxynet hyI or the 2, 6-di met hyl - $&ycHshaRgd enoat e
ester thereof. 31. A nethod as clainmed in cI aim 30 characterised 1n that
the pests are insects, 20 acarids and/or fungi. 32. A nmet hod as cl ai ned
in claim30 or claim31l characterised in that the conmpound is of general
formula (11) 29(1 | Use ofa ¢dmpound6f formyla (YY) lapal pesticidt agaimesti mites ardéorapBids.wher ei n
the | ocus conprises the pests per se or 25 environnents subject to or

subj ected to attack by the pests. -61- 34. A process for the
preparation gb. a Q\Qﬁaﬂbméf&fnbﬁﬁh@yés& b 2 lovkosigE comprserGabiPiHe J6ckg M €acting
a conpound of the general fornmu [err] in which n, Rand R3 are as

defined in f afithagompopnd Qﬁtbﬁgﬁe@bmuhdl)of the general 5 formula (M)

[err] in which X represents a | eaving group, preferably a hydroxyl group or
a hal ogen, especially a chlorine or bromne, atom Rerr] , Rerr] and
Rl-err] each i3bdepdéndethod 3s olaimedinaidim:80characigrseddn that whe pests aptisensg| | y
substituted al k oup and Rlerr] and R err] are as 10 defined in fornula
(1) to produltArgs Eg%bﬁ‘ﬂﬂ of the general formula (VI1) [err] in which n, R
R[err], Rerr],Rerr] and R5 are as defined above; and the conpound of
formula (VI1) is then heated in a suitable solvent to effect a O ai sen-type
r ear r angenmenB2r es &l méethod asclaimedinmiaimdB0adr clain 3¢ characiérised inthiatathg sdnmyonnd

is of general formula (II), (III) or AV).

10 33. A method as claimed in claim 32 wherein the locus comprises the pests per se or

environments subject to or subjected to attack by the pests.

34. A process for the preparation of a compound of formula (I) wherein m is 0

comprising reacting a compound of the general formula (V)

0
R3
30 .
0
15 in which n, R and R3 are as defined in formual (I), with a compound of the general

formula (VI).

R%
R‘IQ _ ri21 |

17O~ c ZC s VD)

,Lm

in which X represents a leaving group, preferably a hydroxyl group or a halogen,
especially a chlorine or bromine, atom, R RI21 5p4 R131 each independently
20 represent a hydrogen atom or an optionally substituted alkyl group and R4 and RS are as

-59-
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[err] -62- 6t , cess as clalrred in claim34 wherein X
represents a hydroxyl grouﬁllﬂmwltﬂ m:mmn I's out under M tsunobu
conditions. 36. A proces | ai m 34 wherein X represents a
hal ogen atom and the reaction is "be carri éd out under al kyl ati ng
conditions. 5 rocess for the preparation of a conpou

(1) characteri ?Zg%&tsgat an al dehyde A- CRAR5R6, where A, R4, %?Ware
as defined for formula I and A has an al dehyde group at the free end of the
acyclic carbon c H“!ng ering, is
reacted directl yhaé\;\nﬁ?ﬁd ?ﬁ“gﬁ@gﬁgﬁ%gﬂ% ?erg&lﬂ:% a‘{;aca)‘:‘ép organic
sol vent under al kaline conditions, then the product ig¢feated under acidic
conditions in a non-polar solvent to effech elimnatign of water. [err] 38.
A process for the preparation of a conpoung of fornmula (1) ceagprising
reacting a conpound of the general fgfi ) P C]/ 5\64’(\/\“ chvmy R and

R3 are as defined above, wth (R) RS
CRlerr]Rlerr]Rlerr]-(A)[err] COC R['Brr] Rﬁerr] and Rerr] are
J a free radical initiator. 39.

as defined for fornmula I, in the presence
A process for the preparatlon of _a cqmpoun® of fornula (1) conprising
reacting 20 a conmmdmhmﬂl,kﬂél géﬁé;!hﬂ”f&‘?mdﬁséfd)asﬂdhre]iabweh a conpound of

gR[egﬂ ? ! aLgr rIR[U le?r ]X ﬁn%@ni Som oun%te fi)mlmlﬂ f“}ﬁ)] lﬂhen E-:Late %rs?utaq:le solvent t§[eﬁmt]a

5 Claisen-type rearrangement resulting in a compound of the general formula (VIII)

OH 5131
O
/R

0 Rl' R121

35. A process as claimed in claim 34 wherein X represents a hydroxyl group and the

reaction is out under Mitsunobu conditions.

36. A process as claimed in claim 34 wherein X represents a halogen atom and the

10 reaction is be carried out under alkylating conditions.

37. A process for the preparation of a compound of formula (I) characterised in that
an aldehyde A-CR4RRS, where A, R4, R3 and RS are as defined for formula I and A
has an aldehyde group at the free end of the acyclic carbon chain instead of the 3-

15 position of the napthalene ring, is reacted directly with the compound of formula (V) in
a polar organic solvent under alkaline conditions, then the product is heated under

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

38. A process for the preparation of a compound of formula (I) comprising reacting

a compound of the general formula (V)
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- 63- are as defined—for— fornul'a"'T"and' X is a leaving group that |eaves

t oprovi de the radical err]lRlerr] . in the presence of an
acid. 40. A process a‘ﬂ!&‘ H’l ml i m 39 wherein X is a halogen or a

tosyl group. as el as in claim39 or 40 wherein the acid
is a Lew swagg,ﬁgsgs 42 A process as clained in claim 4dcmbpisRbiszt e
Lews acid is alum niumchloride. 43. A conposition conprising a conpound
of formula (1) as defined above, in association with at | east one carrier.
10 44. A conposition as clainmed in daim43 characterised in that it
contains from0.001 to 95% by wei gk eRBctive ingrediegyyof formula I.

45, A conposition as clai B characterised in that it

U
contains from0.001 to 25% by“vvei e active ingredient. 46. A
conmpound of forrmula (VII) [err] as defilhed in claim34. 47. A conpound of
formula A-CRARSR6 whereig A, m Rerr] OR[err] and R[err] g as defined
for fornul aig whichg Ryand |ar9asoieﬁ(md\gbommmm@oayhcaacweﬁ B @g Ghjat its

f d thyl A
oot - oo COGH Swher® R RS RS e iingd i FemhaY i e sk oFa ™"
CR[ err ] R er rifeRkf¥idal inftitdrer r ] COOH where A, m Rferr], Rerr] and R6 are as
defined for fornmula (1) with the proviso that when R[err], Rl err] and

Rl err] ard methyl, mis not O.
39. A process for the preparation of a compound of formula (1) comprising reacting

a compound of the general formula (V)
0

R3
=SS A,

0

with a compound of general formula X-(A)m-CR4R5R6, wherein A, m, R4, RS and R6
10 are as defined for formula I and X is a leaving group that leaves to provide the radical *-
(A)m-CR4R5R6, in the presence of an acid.

40. A process as claimed in claim 39 wherein X is a halogen or a tosyl group.
41, A process as claimed in claim 39 or 40 wherein the acid is a Lewis acid.

42. A process as claimed in claim 41 wherein the Lewis acid is aluminium chloride.
15
43. A composition comprising a compouhd of formula (I) as defined above, in

association with at least one carrier,

44. A composition as claimed in claim 43 characterised in that it contains from

20 0.001 10 95% by weight of the active ingredient of formula I.

45. A composition as claimed in claim 43 characterised in that it contains from

0.001 to 25% by weight of the active ingredient.
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49. A conpound of formula X— A)m r R[err] err], where A m Rerr],
R err] and_Rlerr] are as ﬁllm mm rrrulal and wherein Xis a
| eavi ng group that |eaves

adlcal
+-(A)[err]-CRlerr]Rerr]R&rry in 'he’ presence of an acid with the proviso

that when Rl eryhogdiagd '] and Rlerr] are nmethyl mis 0, X is rgipddsaighba 00
A conmpound as clalnmed in any one of clains 47 to 49, wherein A m Rerr],
Rlerr] and R6 are as clainmed in any one of clainms 2 to 24. -65-

46. A compound of formula (VII)

Rm

0\ /C /RI' (VID)
Ry O‘ gitt” gi2e “rs

as defined in claim 34.

47. A compound of formula A-CRARSR6 wherein A, m, R4, RS and R6 are as
5 defined for formula (D), (D), (I1I) or (IV) and A has an aldehyde group at its free end.

48. A compound of formula CR4RSR6-(A), -COOH where A, m, R4, RS and RS

are as defined for formula (I).

49. A compound of formula X-(A),-CR4R5RS, where A, m, R4, RS and RS are as
defined for formula I and wherein X is a leaving group that leaves to provide the radical
10 +-(A)m-CR4R5R6 in the presence of an acid.

50. A compound as claimed in any one of claims 47 to 49, wherein A, m, R4, RS

and RO are as claimed in any one of claims 2 to 24.
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