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BENZISOXAZOLE DERIVATIVES AND PESTICIDAL COMPOSITIONS CONTAINING THEM. 

The present invention relates to compounds of formula 
z 
II 

CH30Fx~ c'Vil ~-o 
~ 0_N~ ~ (Rs)n (I) 

~3 I T v 
R4 R2 

wherein 

a) X is CH, Z is oxygen and Wis OR1; or 

b) Xis nitrogen, Z is oxygen and Wis OR1; or 

c) Xis nitrogen, Z is oxygen, sulfur or sulfoxide (SO) and Wis the NHR1group; and the 

other substituents have the following meanings: 

R1 is C1·C4alkyl; C3-C4alkenyl; ~-C4al_kynyl; 

R2 is H, CrC4alkyl, halo-CrC4alkyl, cyclopropyl, CrC4alkoxymethyl, Ci-C4alkoxy, 
CrC4alkylthio or CN; 

R3 and R4 are each independently of the other H, CrC4alkyl, CrC4alkoxy, OH, CN, N02, 

Si(CH3)J, CF3 or halogen; 

n is 0, 1, 2, 3 or 4; 

R5 is halogen, CrC4alkyl, halo-CrC4alkyl, unsubstituted or mono- to tetrasubstituted 

Ci-C4alkylenedioxy, the substi~ents being selected from the group consisting of 

Ci-C4alkyl and halogen; CN, N02, ~' phenyl or chlorophenyl; 

X is 0, O(CrC4alkylene), (CrC4alkylene)O,S(O)m, S(O)m(CrC4alkylene), 

(CrC4alkylene)S(O)m or C1-C4alkylene; 
m is 0, 1 or-2; 

Re; is C1-C~I; halo-Cr~l; ~-~cycloalkyl; CN; 

CrC4alkylene-Si(C1-C4alkyl)J; Ci-~alkenyl or ~-~alkynyl which are each 

unsubstituted or substituted by 1 to 3 halogen atoms, or ~ono- to pentasubstituted 

aryl or heterocyclyl, the substituents being selected from the group consisting of 

halogen, Cr~alkyl, halo-Cr~alkyl9 Cr~alkoxy, balo-Cr~lkoxy and CN; or 

R Ag 

,~R,•; 
I 11 

R12 

and wherein 

R7, R8, ~ R10 and R11 are each independently of one another H, halogen or CrC4alkyl; 
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R12 is Hor C1-C4alkyl; and 
o is 0, 1, 2 or 3 

and the possible BIZ isomers and mixtures of E/Z isomers thereof. 

The invention further relates to a process for the preparation of, and to the use of, these 
compounds and PJZ isomers, to fungicidal and pesticidal compositions whose active 
ingredient is selected from said compounds and E/Z isomers, and to the preparation and 
use of said compositions. 

Certain methoxyacrylic acid derivatives have been proposed in the literature for use as 4 
insecticidal and fungicidal compounds in pesticidal comp>sitions. The biological 
properties of these known compounds, however, are not satisfactory in all respects in the 

field of pest control and fungicides, so that there is a need to provide further compounds 
having pesticidal properties, espeQally for controlling insects and representatives of the 
order Acarina, and fungicidal properties, especially for controlling phytopathogenic fungi •. 
This object is achieved in. the practice of this invention witlt the c;:ompounds of formula I. 

Some compounds of formula I contain asymmetrically substituted carbon atoms, so that 
the compounds are obtained:in optically active form. Owing to the presence of the olefmic 
and oximino double bonds, the compounds are obtained in the form of E and Z isomers. 
Furthermore, atropo-isomers of tbe compounds may also be obtained• Formula I will 
therefore be understood as encompassing all these possible isomeric forms as well as their 
mixtures, for example raceinates and any mixtures of EJZ isomers. 

Unless adlerwise d~ the general terms employed throughout this specification have 
~e meanings pven hereinafter. 

Unless otherwise defined,•carbon-containing groups and compounds eacb contain from 1 
to 6, preferably from 1 to 4, carbon atoms indusive, and preferably contain 1 or 2 carbon 

atoms. 

Alkyl as group per seas well as.structural unit of other groups and compounds, as of 
haloalkyl, alkoxy and alkylthio, is either in straight-chain configuration, typically methyl, 
ethyl, propyl, butyl, pentyl, hexyl, heptyl or Octyl, or in branched.chain confipration, 
typically isopropyl, isobuty4 sec-butyl, tert-butyl, isopentyl, neopentyl or isooctyl. 
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Alkenyl as group per se as well as structural unit of other groups and compounds, as of . 

haloalkenyl, is either in straight-chain configuration, typically vinyl, 1-Dietbylvinyl, allyl 
or 1-butenyl, or in branched-chain eonfiguration, typically isopropenyl. 

Alkynyl as group per se as well as structural unit of other groups and compounds, as of 
haloalkynyl, is either in straight-chain configuration, typically propargyl, 2-butynyl or 
5-hexynyl, or in branched-chain configuration, typically 2-ethynylpropyl or 
2-propargylisopropyl. 

CrC6Cycloalkyl is cyclopropyl, cyclobutyl, cyclop~tyl or cyclohexyl. 

Aryl is phenyl or naphtbyl, preferably phenyl. 

Heterocyclyl denotes a 5- to 7-membered aromatic or non-aromatic ring containing 1 to 3 
hetero atoms selected from the group consisting of N, 0 and S. Aromatic S- and 

6-membered rings which contain a nitrogen atom as hetero atom and, in some cases, a 
funher hetero atom, preferably nitrogen or sulfur, most preferably nitrogen. 

Halogen as group per se as well as structural unit of other groups and compounds, as of 
haloalkyl, halocycloalkyl, haloalkenyl and haloalkynyl, is Ouoro, chloro, bromo or iodo, 
preferably tluoro, cbloro or bromo, more particularly fluoro or chloro, most preferably 

nuoro. 

Halogen-substituted carbon-containing groups and compounds such·as baloalkyl, 
halocyclOilkyl, haloalkenyl or haloalkynyl, may be partially halogenated or perhalo­
genatecl. ·in the case of perhalogenation, the halogen- substituents may be identical or 
different. Typical examples of haloalkyl as group per se as well as structural unit of other 
groups and compounds; as of halocycloalkyl and haloalkenyl, are methyl which is 

substituted by 1 to 3 fl~orine, chlorine and/or bromine atoms, e.g. CHF2 or CF3; ethyl 

which is substituted by 1 to S fluo~e, chlorine and/or bromine atoms, typically CH2CF3, 

CF2CF3, CF2C03, CF2CH02, CF2CHF2, CF2CF029 CF2CHBr2, CF2CHOF, CF2CHBrF 
or CCIFCHOF; propyl or isopropyl which is substituted by 1 to 7 fluorine, chlorine and/or 
bromine atoms, typically CH2CHBrCH2Br, ·~2CHFCF3, CH2CF2CF3 or CH(CF3}i; and 
butyl or an isomer thereof which is substituted by 1 to 9 fluorine, chlorine and/or bromine 
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atoms, typically CF(CF3)CHFCF3 or CH2(CF2hCF3• Haloalkenyl is typically 
CH2CH=CHCI, CH2CH=CCl2, CH2CF:=CF2 or CH2CH=CHCH2Br. Haloalkynyl is 
typically CH2C.CF, CH2C.CCH2Cl or CF2CF2C.CCH2F. '.: 

· Preferred embodiments. within th~ scope· of this invention are: 

- Comp0unds of formula la 

wherein ·. 
R1 is CrC4alk:yl; 
R2 is H, CrC4alkyl, balo-C1-C4alkyl, cyclopropyl, CrC4alkoxymetbyl, C1-C4alkoxy, 

CrC4alkylthio or CN; · 
R3 and R4 are each independendy of the other H, C1-C4alkyl, C1-C4alkoXy, OH, CN, N~, 

Si(CH3)3; CF3 or halogen; 
n is 0, 1, 2, 3 or 4; 
Rs is halogen; C1-C4alkyl; halo-C1-C4alkyl, unsubstituted or mono- to tetrasubstituted 

CrC4alkylenedioxy, the substituents being selected from the group consisting of 
CrC4~kyl and halogen; CN; N~ or~; 

X is 0, O(C1-C4alkylene), (C1-C4alkylene)O, S(O)m, S(O)m(CrC4alkylene), 
(CrC4alkylene)S(O)m or CrC4alkylene; 

m isO;.l or2; 

~ isc~l, balo-Cr~l, C,-~cloalkyl, CrCdalkenyl or ~~alkynyl 
which are each UllSUbstituted or substituted by· 1 to 3. halogea atoms, unsubstituted or 
mono- to pentasubstituted aryl or heterocydyl, the sub,stau,,nts ~ing selected from 
the group consisting of halogen, Cr~l, balo-CrGaltyl, Ci~toxy, 
halo-Cr~alkoxy and CN; or 

. R~R Ag. 
· .,. R10 ~· 

'(C o · ' I. · . R11 
R12. . .. 

and wherein 
R7, R8, R9' R10 and R11 are each independently of one another H, halogen or C1-C4alkyl; 
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R12 is Hor CrC4alkyl; and 

o is 0, 1, 2 or 3. [Subgroup Ia]. 

Also: 

- Compounds of formula lb 

wherein 

R1 is CrC4alkyl; 

. R2 is H, Cr<;alkyl, halo-CrC4alkyl, cyclopropyl, CrC4Blkoxymethyl, ~1.;C4alkoxy, 
CrC4alkylthio or CN; 

R3 and R4 are each independently of the other H, CrC4alkyl, Ci-C4alkoxy, OH, CN, N02, 

Si(CH3)3, CF3 or halogen; . 

n is 0, 1, 2, 3 or 4; 

R5 is halogen, CrC4alkyl, halo-CrC4alkyl, unsubstituted or mono- to tettasubstituted 

C1-C4alkylenedioxy, the substituents being selected from the group consisting of 

Ci-C4alkyl and halogen; CN; N02 or ~' phenyl or chloropheny1; 

X is 0, O(CrC4alkylene), (CrC4alkylene)O, S(O)m, S(O)m(C.-C4alkylene). 

(Ci-C4alkylene)S(O)m or CrC4alkylene; 

m is 0, 1or2; 

~ · is C1-~l; halo-Cr~alkyl; ~-~cycloalkyl; CN; 

CrC4alkylene-Si(C1-C4alkyl)3; ~~alkenyl or Cr~alkynyl which are each 

umubstituted or substituted by 1 to 3 halogen atoms, or mono- to pentasubstituted 

arylor heterocyclyl, the subStituents being selected from the group consisting of 

halogen, C1-~1, halo-C1 ~alkyl, C1·C~koxy, halo-C1-C6alkoxy and CN; or 

R Rg 
R;e..x·,, R10 . 

'f~~-. , 
R12 

and wherein 

R7, R8, ~ R10 and R11 are each independently of one another H, halogen or CrC4alkyl; 

R12 is Hor CrC4alkyl; and 

o is 0, 1, 2 or 3. [Subgroup lb] 
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Funher: 

- compounds of formula le 

z 
. q . 

CHO~N~ C'NHR~N-O a 1 I · 
· N · , (R-'n ""), 

R P I o·. =- 51 '"""' 

R4 Rz 

wherein 
. R 1 is C1-C4alkyl; Z is oxygen, sulfur or sulfoxide; 

R2 is H, CrCtalkyl, halo-C1-C.alkyl, cyclopropyl, C1-C.alkoxymethyl, CrC.allcoxy, 
CrCtalkylthio or CN; 

R3 and a. are eac1i independently of the other H, C1-C.alky1, C1-C.alkoxy; oH, CN, NC>i, 
Si(CH3)], at3 or halogen; 

n is 0, 1, 2, 3 or 4; 

Rs is halogen, C1-Ctalky1, halo-C1-C.alky1, unsubstituted or mono- to umsubstituted 
C1-C4alkylenedioxy, the substituents being selected from the group consisting of 
Ci-Ctalkyl and halogen; CN; NC>i or~; 

X is 0, O(CrC4-alkylene), CC.-C.alkylene)O, S(O>.n, S(O)m(CrC4alkylene), 
(CrC.alkylene)S(O)m or CrC4alkylene; 

m isO, 1 or2; 

Rt is Cr~alkyl; balo-Cr~alkyl; C:rC6cYcloalkyJ; CN; C1-C.alkylene­
Si(CrC4aJkyl)J; Cr~bnyl or C,-~yl which are each ~bsdtuted or 
substituted by 1 to 3 halogen atoms, or mono- to pemasubstim-1 aryl or 
lwocJdyl, the subslituents beina selected from the group ~I of_ halogen, 
C1~1, halo-Cr~I, CrCf"Jkoxy, balo-Cr~ and CN; or 

R Re 
R;"X.· ,, R10 . 
'(~R ' 

t 11 
R12 

and wherein 

R1, Rs, R,, R10 and Ru are each independently of one another It halogen or CrC4a1kyl; 
R12 is H orCrC.alkyl; and 
o is 0, 1, 2 or 3. [Subgroup le]~ 
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(1) a compound of formula I or la, wherein 

R1 is C1-Czlk.yl, 

preferably methyl; 

(2) a compound of formula I or Ia, wherein 
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R2 is H, CrC4alk.yl, halo-Ci-C4alk.yl, cyclopropyl, Ci-C4alk.ylthio or CN, 

preferably ~1-Czalkyl, halo-Ci-Czalkyl, cyclopropyl, Cr~kylthio or CN, 
most preferably CrCzalkyl, halometbyl, cyclopropyl, metbylthio or CN; 

(3) a compound of formula I or la, wherein 

R3 is H, CrCzalkyl, CrCialkoxy, CN, N~ CF3 or halogen, 

preferably H, C1-Czalk.yl, Cr~koxy, CF3 or halogen, 
most preferably H, methyl, methoxy, cbloro or tluoro; 

(4) a compound of formula I or Ia, wherein 

R4 is H, CrCialkyl, Ci-Cialkoxy, CN, N~, CF3 or halogen, 

preferably H, C1-Czalkyl, C,-<;alkoxy, CF3 or halogen, 
most preferably H, methyl, methoxy,chloro or tluoro; 

(S) a ccmpound of formula I or Ia, wherein· 

n is0r1,2or3, 

preferably 0, 1 or 2, 

most preferably 0 or 1; 

(6) a compound of formula I or Ia, wherein 

Rs is halogen, CrC4alkyl, halo-C1-C4alltYl, CN, N~ or~ 

preferably halogen, CrC4alkyl, halo-CrC4~1 or~, 
most preferably fluoro, chloro, CrCialkyl, halo-CrCialkYI or~ 
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(7) a compound of formula I or Ia, wherein 

X is 0, O(Cr~alkylene), (Cr~alkylene)O, S(O)m, S(Q)m(Cr~alkylene), 
(Cr~alkylene)S(O)m or Cr~alkylene, 

preferably 0, O(Cr~alkylene), (Cr~kylene)O or C1~alkylene, 
most preferably 0 or O(methylene ); 

(8) a compound of fomulla I or Ia, wherein 

m isOorl, 

preferably O; 

(9) a compound of formula I or Ia, wherein 

~ is CrC4alkyl, halo-CrC4alkyl, cydopropyl, ~~C4~yl 0r C,-C4alkynyl which 
are each unsubstituted or substituted by 1 _,to 3 hal~gen a~ or mono- to 
pentasubstitut.ed aryl or heterocyclyl, the substituents being selected from the poup 
consisting of halogen, CrC4alkyl, halo-CrC4alkyl, CrC4alkoxy, halo-CrC4alkoxy 
and CN; or 

~\ 10 . 
'(CA)o ' 

I Rn 
R12 

preferably Cr~k:y~ halo-Cr~alkyl, cyclopropyl, Cre.~nyl or C,..C4alkynyl which 
are each unsubstituted or substituted by 1 to 3 halogen atoms, or mono- to 

peetesubsdtuted aryl or heterocyclyl, the substituents being selected from the group 
consisting of halogen, C1-~I, halo-C1-~l, C1·CiaUmxY, halo-C1~oxy 
andCN;or 

A Rg 
. R;)(·,, R10 • 
'ccn , 

I R11 
R12 

most preferably methyl, halometbyl, ~~C,alkenyl or propynyl which are each 

unsubstituted or substituted by 1 or 2 ~ogen atoms, or unsubstitu~ or 
monosubstituted phenyl, the substituents being selected frm the group consisting of 
halogen, methyl, halometbyl, methoxy and CN; 

( 
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(10) a compound of formula I or la, wherein 

R7 is Hor Ci-~alkyl, 
preferably H or methyl, 

most preferably H; 

(11) a compound of formula I or la, wherein 

Rs is Hor halogen, . 

preferably bromo, chloro or fluoro, 

most preferably chloro or fluoro; 

(12) a compound of formula I or la, wherein 

~ is H or halogen, 

preferably bromo, chloro or fluoro, 

most preferably chloro or fluoro; 

(13) a compound of formula I Qr la, wherein 

R10 is Hor CrCialkyl, 
preferably H; 

(14) a compound of formula I or la, wherein 

R11 is Hor CrCialtYl, 
preferably H; 

(15) a compound of foQDula I or la, wherein 

R12 is:Bor CrCiaikYI, 
preferably H; 

(16) a compound of formula I or la, wherein 

o is Oor 1, 

preferably 1; 

(17) a compound of formula I or Ia, wherein 

Rt is Crc;alkyl, . 

PCI'/EP95104154 

R2 is Cr-Cialkyl, halo-CrCiaJkyl, cydopropyl, CrCiaJkylthio or CN, 
R3 and R4 are each independendy of the other H, Cr~kyl, CrCialkoxy, CF3 or 
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halogen, 
n is 0, 1or2, 

R5 is halogen, C1-C4alkyl, halo-C1-C4alkyl or~' 
X is 0, O(Ci-c;alkylene ), (Ci-Cialkylene )0, 

PCTJEP9S/04154 

~ is C1-c;a11cy1, halo-C1-c;a11cy1, cyclopropyl, Cz-C4alkenyl or ~-C4alkynyl which 
are each unsubstituted or substituted by 1 to 3 halo1.en atoms, unsubstituted or 
mono- or disubstituted phenyl, the sU:bstituents being selected from the group 

. . I 

consisting of halogen, C1-Cialkyl, halo-C1-Cialkyl, C1-c;alkoxy, halo-Ci-Cialkoxy 
and CN; or 

R7 is H or methyl, 
Rs and~ are each independently of the.other bromo, cbloro or flUC)IO, ·. 
R10t R11 and R12 are each independently of one another Hor Ci-Cialkyl, and 
o isO or 1; 

(18) a compound of formula I or la, wherein 
R1 is methyl, 
R2 is CrCialkyl, halomethyl, cyclopr0pyl, methyltbio 0r CN, 
R3 and R4 are each independently of the other H, methyl, methoxy, chloro or fluoro, 
n is Oor 1, 
Rs is t11IOIO, chloro, C1-Cialkyl, halo-C1-c;aJkyl or~ 
X isO or O(methylene), and 

~ is.methyl, halometbyl, C,z-<;alkenyl or propynyl which are each Unlubstituted or 
substituted by 1 or 2 halogen a~ or uasubsdtuted or monosubstituted phenyl, the 
substituents being selected _from the group consisting of halogen, methyl, 
halomethyl, methoxy and CN; 

Particularly preferred within the scope of this invention are the compounds of formula I . 
. listed in Tables 3, 4, S, 6 and 7, and the BIZ isomers thereof whenever obtained. 

Preferred specific comp0unds within the SCOPe of the invention are methyl 2-([[(l-{l,2-
benzisoxazol-3-yl}ethylidene)amino]oxy]metbyl]-a-(metbOxymethylene}phenylacetate 
(compound 3.1), 
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methyl 2-([[(1-{ 6-methoxy-1,2-benzisoxazol-3-yl }ethylidene )amino ]oxy ]methyl]­

a-(methoxymethylene )phenylacetate (compound 3.2), 

methyl 2-[[[ (1-{ 6-[ (2,2-dichlorocyclopropyl)methoxy ]-1,2-benzisoxazol-3-yl }.ethylidene )­

amino ]oxy]methyl]-a-(methoxymethylene)phenylacetate (campound 3.3), 

methyl a-(methoxymethylene )-2-[[( (1-{ 6-[3-(trifluoromethyl)benzyloxy ]-1,2-benzisox­

azol-3-yl }ethyliden~)amino ]oxy ]methyl]phenylacetate (compound 3.4), 

methyl a-(methoxymethylene )-2-[[[ (1-{6-[2-propenyloxy ]-1,2-benzisoxazol-3-yl }ethyl­

idene )amino ]oxy ]methyl]phenylacetate (compound 3.5), 

methyl a-(methoxymethylene )-2-([[(1~{ 6-(2-propynyloxy)-1,2-benzisoxazol-3-yl }ethyl­
idene )amino ]oxy ]methyl]phenylacetate (compound 3.6), 

methyl a-(methoxymethylene )-2-[[((1-{ 6-[4-(tri.fluoromethyl)benzyloxy )-1,2-benzisox- · 

azol-3-yl }ethylidene )amino]oxy ]methyl]phenylacetate (compound 3. 7), 

methyl a-(methoxymethylene )-2-[[((l-{ 6-(2-(tri.fluoromethyl)benzyloxy ]-1,2-benzisox­

azol•3-yl}ethylidene }amino]oxy ]methyl]phenylacetate (compound 3.8), 

methyl 2-[[[(1 ·{5-methoxy-1,2-benzisoxazol-3-yl}ethylidene )amino )oxy ]methyl]­

a-(methoxymethylene )phenylacetate (compound 3.9), 

2-[I[(l-{ 6-[3,3-dichloro-2-propenyloxy )-1,2-benzisoxazol-3-yl }ethylidene )amino ]oxy ]­

metbyl]-a-(methoxymetbylene)phenylacetate (compound 3.10), and the two EJZ isomers 

of methyl 2-[[[(l-{6-[1,1,2,3,3,3-hexafluoropropoxy)-1,2-benzisoxazol-3-yl}etbylidene)­

amino]oxy]methyl]-a-(metboxymethylene)phenylacetate (compounds 3.llA and 3.llB). 

Among the particularly preferred compounds are the compound of Example P6, methyl 2· 

[[[(l-{l,2-benZiso:xazol-3-yl }ethylidene)amino)oxy ]methyl]-a-(methoxymethylene)­

phenylacetate (compound 3.1) and the WI. isomers thereof as well as the 
S-cbloro.-1,2-benzisoxazol-3-yl derivative thereof (compound 3.17). 

The invention further relates to the process for the preparation of the compounds of 

formula I and the PJZ isomers thereof, which comprises ~g a compound of formula 

0 At 
(II), 

which is either known or can be prepared in analogy to corresponding known c:ompoun~, 

and wherein R2 and R.s are as defined for formula I, preferably i:n the presence of a base, 

with hydroxylamine hydrochloride, and readiitg the intermediate, which may or ~ay not 

. be isolated, in the presence of a base, with a compound of formula 
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z 
II 

CH30~X~ C-W 
(III), 

Rs ::::-" I v 

R4. . 

which is either known or can be prepared in analogy to corresponding known compounds, 
and wherein X, Z, W, R3 and ·R.s are as defined in connection with formula I, and Y is 

halogen, preferably chloro or bromo, and, if desired, converting a compound of formula I 

obtainable by the process of the invention or in another·maimer or.an "FD. isomer thereof 
into another compound of formula I or an PJZ. isomer thereof, separating a mixture of E/Z 
isomers obtainable by the process of the invention and isolating the .desired isomer. 

With respect to. the ·starting materials· referred to above, what· has been ·stated with 

reference to EfL isomers of compounds I applies by analogy to the E/Z isomen of said 
starting materials. 

The reactions descrlbed above and subsequently are carried out in per se known manner, 
·conveniently in the absence or, usually, in the presence of a s11i~ble solvent or diluent or 
of a mixture thereof and, as required, with cooling at room. temperature or with heating, 
e.g. in the temperature range from c. o•c to the boiling. temperature of the reaction 
medium, preferably in the range from c.·20°c to c. +120°C, most preferably frc>m 60°C to 

80° and, if necessary, in a closed reactor under pressure in an inert gas atmosphere and/or 
under anhydrous conditions~ Particularly advantageous. reaction conditions will be found 

in the Examples. 

The stardaa materials required for the synthesis of compounds I and, where appropriate, 
of their PO. isomers, and referred to above and subsequently, are known or can be 

prepared by per se known methods, conveniently in accordance with die particUiars given 

below. 

Suitable bases for facilitating the reaction ate typically alkylamines, alkylenediamines, 
unsubstituted or N-Bucy•a.ted, unsatUtated or saturated cycloaltYlamines is well as basic 
heterocycles. Typical examples of suCh ~ate triethyl.amine, diisopropylethylamine, 
triethyleliediamine, N-cyclohexyl-N,N-dimethylamine, N,N-diethylaniline, pyridine, 
4-(N,N-dimethylamino )pyridine, •quinuclidine, N-methylmorpholine ·such as l,S•diaza· 
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bicyclo[S.4.0]undec-5-ene (DBU). 

The reactants can be reacted with one another per se, i.e. without addition of a solvent or 

diluent, conveniently in the melt. Usually, however, the addition of an inert solvent or 

diluent or of a mixture thereof, is useful. Illustrative examples of such solvents or diluents 

are: aromatic, aliphatic and alicyclic hydrocarbons, and halogenated hydrocarbons such as 
benzene, toluene, xylene, mesitylene, tetraline, cblorobenzene, dichlorobenzene, bromo­

benzene, petroleum ether, hexane, cyclohexane, dichloromethane, tricbloromethane, tetra­

chloromethane, dichloroethane, trichloroethene or tetrac:hloroethene; esters such as ethyl 

acetate; ethers such as diethyl ether, dipropyl ether, diisopropyl ether, dibutyl ether, 

tert-butylmethyl ether, ethylene glycol monomethyl ether, ethylene glycol monoethyl 

ether, ethylene glycol dimethyl ether, dimethoxy diethyl ether, tetrahydrofuran or dioxane; 

ltetones such as acetone, methyl ethyl ketone or methyl isobutyl ketone; amides such as 

N,N-dimethylformamide, N,N-diethylformamide, N,N-dimethylacetamide; N-methylpyr­

rolidone or hexamethylphosphoric triamide; nitriles such as acetonitrile or propionitrile; 

and sulfoxides such as dimethyl sUlfOxide. _If the reaction is carried out in the presence of a 

base, it iS also possible to use as· solvent or diluent a base that is used in excess, for 

example triethylamine, pyridine, N-methylmorpholine or N,N-diethylaniline. 

The reaction is conveniently carried out in the temperature range from c. 0°C to 

c. + 120°c, preferably from c.20°c to c. +so•c. 

In a preferred embodiment of the procea, a compound of formula II is reacted in the 

temperature range from 20° to 120°C, preferably at 110°C, in a basic solvent, preferably 

pyrid~.with hydroxylamine or hydroxylamine hydrochloride, preferably hydroxylamine 

hydroddoricle, the product is isolated and reacted with a compound of formula m in the 

temperatme range from 20° to 100°C, preferably from 60° to 80°C, in an inert solvent, e.g. 

acetonitrile, in the presence of a base, preferably an inorganic base, more particularly 

potassium carbonate. 

Compounds of formula II are obtained in accordance with the method described in 

1. Heterocyclic Chem. 18 (1981), p. 347. 

They can also be obtained by oximating an ~tophenone derivative having an 

ortho-positioned hydroxyl group in the phenyl ring 
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HO 
'N OH 

Rz-C 2 1? ·· ·~1 
· . ~ CAs>n !: 

. " 

acylating the oxime and effecting basic cycJisation to give the intermediates of formula 

N~O 

~ Az-C .. v- .<Rs) n 

with subsequent chlorination. or bromination of the meth)'lene· group, replacement of the. 

halogen atom by an -OAc (acjrloxy) group, saponific:ation to the RrCH(OH) side-chain 
and oxidation of the hydroxyl.group tO give .. the ketone • 

. ·. : 

Furthermore, the already oxim&ted Secondary products of the compounds of formula II can 
be obtained direct by a short route by stepwise oximation of an acetop~one derivative 
which is halogenated, preferably fluorinated or chlorinated, in ortho-position in the phenyl 
ring 

NOH Hat N-0 

~06 tRs1 .-·-. ---i· .. ~ ~~ tRsl n 

M (VI) 

For the first cmmatioli of the R2-CH2- ·sidO-chain it is convenient to· use· a nitrite,· e.g. an 
alkyl nitrite, typicaly isopentyl nitrite/HO, in an inert solvent such as a hydrocarbon or an 
ether, e.g. dioxane or tetrahydrofuran. The temperature range is from 10-C to 80-C, 
preferably room temperature. 

For the second oximation, namely that of the teto group in the intermediate IV, 
hydroxylamine or a hydioxylamine salt, e.g. NH20H•HC, is used in the presence of a 
base such as pyridine which may also be ~ as solvent.· Further solvents or diluents may 
also be used, conveniendy an ether or alcohof such as ethanol. The· temperature is in the 

range from c. 20 to 180°C, preferably the reftux temperature of the reaction mixture. 

( 
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The last step of the cyclisation to the benzisoxaz.ole oxime VI is carried out with a strong 

base such as a hydroxide or carbonate of an alkali metal or alkaline earth metal in 
alcoholic or aqueous/alcoholic solution, conveniently in ethanol (q.v. Preparatory 
Examples YI and P9). The intermediate VI can be reacted with intermediates m to give 

the final products of formula L 

It is also possible to react the intermediates m with the intennediates of formula IV by 

another process variant and then to cany out the cyclisation to the benzisoxazole in 

accordance with IV-V-VL In this variant, the halogen atom in the intermediate IV can 

also be replaced by an acetone-oxime radical and the cyclisation cmied out therewith. 
(q.v. Example PS). 

· The compounds I, ll and m can be obtained in the farm of one of the possible isomers or 

as a niixtme thereof, e.g. depending on the nUmber and absolute and relative configuration 

of the asymmetrical carbon atoms, as pure isomen, e.g. antipodes and/or ctiastereoisomers, 

or as mixtures of isomers, e.g. mixtures of enantiomers, e.g. racemates, mixtures of 

diastereoi~ or mixtures of racemates. The invention thus relates to the pure isomers 
as well as to all possible mixtures of isomers. 

Mixtures of enantiomen such as raccmates can be resolved into their optical antipodes by 

known methods, typically by recrystalHsation from an optically active solvent, by 

chromatography on chiral adsorbants, e.g. high-pressure liquid chromatography (HPLC: 

on acctyl cellulose, with the aid of suitable microorganisms, by cleavage with specific 
immobilised enzymes, via the formation of inclusion compounds, e.g. using chiral crown 

ethers, U-..!'bich case only one enantiomer is complexed. 

The compounds I, ll and m can also be obtained in the farm of their hydrates and/or 

include other compounds, for example solvents used for the ciystaJHsarion of compounds 
obtained in solid form. 

The invention relates in particular to the prcpararory process described in Example P6. 

The invention likewise relates to starting materials and intermediates which arc novel and 

used in the practice of this invention for the~ of the compounds of formula I, in 
particular the compounds of formula n and m, to their use and to processes for their 
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preparation. In particular, the compounds of formula II cari be prepared in analogy to 
Examples Pl to P4 and·P9. 

It has been found that the compounds of formula I h&ve, for ·practical purposes, a 
particularly advantageous microbicidal spectrum for controlling pb.Jtopathogenic micro­
organisms, especially fungi. They have very useful curative, preventive and, in particular, 
systemic properties, and are used for protecting numerous Cultivated plants. The 
compounds. of formula I can: be used to inhibit <>r deStioy the pests which occur on plants 
or parts of plants (fruit, blossoms, leave~ stems, tUbe~ ro0ts) in different crops ofuseful 

· plants, while at the same·time the parts of plants which grow later are a1So protected from 
attack by phytopathogenic microorganisms. 

The compounds of formula lam also be used as dresshtg agems·fOr protecting ·seeds 
(fruit, tubers, grains) and plant cuttings against fungal infections a5 well a5 against 
phytopathogenic fungi whiCh occur ~ the soil. 

The compounds offormula·I are·~ffective against the phytopathogeiilc fungi belonging to 
the following classes: Fungi imperfecti (iii particular Botrytis and also Pyricularia, 
Helminthosporium, Fusarium, Septoria, Cercospora, Cerc:Osporella and Altemaz:ia); 
Basidiomycetes (e.g. Rhizocotonia, Hemileia, Puccinia). They are also effective against 
the class of the Ascomyeetes (e~g. Venturia and Erysiphe, POdOsphaera. Monllinia and 
Uncinula), and especiBlly against ibaf'of the Oomycetes (e.g. Phytc:iphthora. Peronospofa, 
Bremia, Pythium, Plasmopata). 

The navel compounds of formula I are well tolerated by warm-blooded animals, fish and 
plants IDll are moreover. useful active ingredients for use in the field of pest control. In 
particular; the novel compounds are effective agairist the ·ills"ects that ocCur in crop plants 
and ornamentals in agriculture and horticultllre, in parti.cl:dar in crops of C:otton, vegetables 
and fruit, and in forestry. The novel compounds are particularly suitable for controlling 
insects in fruit and vegetable crops, especially for controlling plant-injurious insects such 
as Spodoptera littoral~ Heliotbis Virescens,'.Diabrotica balteata and. Crocidoiomia 
binotalis. Further fields of use of the compounds of this invention. are in the storage and 
material protection seC:tors as well aS the hygiene sector, espedally the protection of 
domestic animals and productive livestock. Th.e novel compoUlids are effective againit all 
or individual development stages of normal sensitive as well as resistant species of pests. 
The activity of the compounds of fonnula I may be observed in an immediate kill of the 
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pests or sometime later, for example in moulting or in diminished oviposition and/or 
hatching rate. 

The above-mentioned pests typically include those of the order Lepidoptera, 
of the order ·eoleoptera, 

of the order Orthoptera, 
of the order lsoptera, 

of the order Psocoptera,. 

of the order Anoplura, 
of the order Mallophaga, 

of the order Thysanoptera, 
of the order Heteroptera, 

of the order Homoptera, 

of the order Hymenoptera, 

of the order Diptera, for example 

Aedes spp., Antherigona soccata, Bibio hortulanus, Calliphota erythrocepbala, Ceratitis 

spp., Chrysomyia spp., Culex spp., Cuterebra spp., Dacus spp., Drosophila melanogaster 
andothe~ 

of the order Siphonaptera, and 

of the order Thysanura. 

The good pesticidai action of the novel compounds corresponds to a mortality of at last 

50-60 % of these pests. 

The ac:cm.ty of the compounds of this invention and of the compositions containing them 
can bttlllbstantially broadened and adapted to prevailing circumsances by addition of 

other insecticides. Examples of suitable additives typically include: organophosphorus 
compounds, nitrophenols and derivatives thereof, formamidines, ureas, carbamates, 

pyrethroids, chlorinated hydrocarbons, and Bacillus thuringiensis preparations. 

The compounds of formula I are used in unmodified form or, preferably, together with the 

adjuvants conventionally employed in the art of formulation. To this end they are 

conveniently formulated in known manner to emulsifiable concentrates, coatable pastes, 

directly sprayable or dilutable solutions, dilute emulsions, wettable powde~ soluble 
- . 

powde~ dusts, granulates, and also encapsulations in polymeric substances. As with the 
type of the compositions, the methods of application, such as spraying, atomising, dusting, 
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scattering, coating or pouring, are chosen in accordance with the intended objectives and 
the prevailing circumstances. 

The formulations, i.e. the compositions, preparations or mixture~u:ontailling the compound 
of formula I and, where appropriate, a solid or liquid adjuvant, are .prepared in known 
manner, conveniently by homogeneously ~ng and/or grinding the ~ve ingredient 
with extenders, as with solvents or solid carriers, or surface-active compounds 
(surfactants). 

Suitable solvents are: aromatic hydrocarbons, the fractionscontaining 8·to.12 carbon ( 
atoms, typically xylene mixtures or substituted naphthalenes, pbtbalaies such asdibutyl or 
dioctyl phthalate, aliphatic hydrocarbons such as cyclohexane or paraffins; u,so alcohols 
and glycols and their ethers and esters, such as ethanol, dietbylene glycol,· · 
2-methoxyethanol·or 2-ethoxyethanol, ketones such.as cyclohexanone. isopborone or 
dia<:etOne. alcohQI, strongly polar solvents such as N-mediyl-,2-pyrrolidone, dimethyl 
sulfoxide or N,N-dimetbylformaanide, as well as vegetable oils or epo:xidised vegetable 
oils such as epoxidised rapeseed oil, castor oil, coconut oil or soybean oil; or in $0me 
cases also silicone oils. 

The solid carriers typically used for dusts and dispersible powders are usually natural 
mineral fillers such as calcite, talcum,. kaolin,· montmorill~nite or attapulgite. To improve 
the physical properties it is also possible to add highly dispel'Sed silica or highly dispersed 
absorbent polymers. Suitable granulated adsorptive carriers are porous types such as 
pumi~ broken brick, sepiolite or bentonite; and suitabl~ J:IOns?rbeJ1t carriers are materials 
such a calcite or sand~ In addition, a great nqmber or pregranulated materials of inorganic 
or orpaicnatme can be used,· e.g. especially dolomite 0r pulverised plant residues. 

Depending on the nature·of the C:ompound of formula I, <>r QOID~ination of formula I with 
other insecticides, to be formulated, suitable surface-active compounds are nonionic, 
cationic and/or anionic surfactants having good emulsifying~ dispersing and wetting 
properties. The term "~ts" will also be~rstoocl as comprising mixtures of 
surfactants. 

The pesticidal compositions usually contaiD.0.1 to 99 '1' l)y weight, preferably 0.1 to 95 % 
by weight, of a compound of formula I.or a combination c#:said compound with other 
insecticides, and 1 to 99.9 '1' by. weight, preferably S to 99.9 by weight, of a solid or liquid 

H 
Ji 
! 
"i 

! 
; 

\ 
\ 
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adjuvant, and 0 to 2S % by weight, preferably 0.1to2S % by weight, of a surfactant (the 

percentages are in each case by weight). Whereas commercial products will preferably be 

formulated as concentrates, the end user will normally use dilute formulations. Typical 

rates of application will be in the range from 0.1 to 1000 ppin, preferably from 0.1 to 
SOO ppm of active ingredient. The rates of application per hectare are usually from 1 to 
1000 g a.i./ha, preferably from 2S to 500 g a.i./ha. 

The compositions may also contain further ingredients such as stabilisers, typically 

vegetable oils or epoxidised vegetable oils (e.g. epoxidised coconut oil, rapeseed oil or 

soybean oil), antifoams, e.g. silicone oil, preservatives, viscosity regulators, binders 

and/or tackifiers, as well as fertilisers or other chemical agents to obtain special effects. 

The invention is illustrated in more detail by the following non-limitative Examples. 

Preparatory Examples 

Example Pl: 1-(1,2-Benzisoxazol-3~yl)ethanone (compound 1.1 in Table 1) 

a) 15 g of 1-(2-hydroxyphenyl)-l•propanone are added dropwise to "170 ml of a 40 % 

aqueous solution of potassium hydroxide. To this emulsion are then added, in increments, 

31.2 g of hydroxylamine hydrochl~ride and the mixture is stirred for 4 hat 0-5°C. The 

reaction mixture is then acidified with 150 ml of concentrated hydrochloric acid, the 

precipitated product is isolated by filtration, washed with water and dried, giving 

1-(2-hydroxyphenyl)-1-propanone oxime having a melting point of 88-90°C. 

b) A miztuie of 11 g of 1-(2-hydroxyphenyl)-1-propanone mime and 22 ml of acetic 
anhydride is heated briefly to 4S°C and then poured on to a mixture of ice/water. The 

precipi•tecl: product is isoiated by filtration, washed with water and dried undet vacuum, 

giving 1-(2-bydroxpbenyl)-l~propanone-0-acetyloxime having a melting point of· 

86-90°C. 

c) A mixture of 12.2gof1-(2-hydroxyphenyl}l-propaaone-0-acetyloxime and 120 ml of 

pyridine is refluxed for 3 h. After cooling. the reaction mixture. is pot.nd on to a mixture 

of ice/water and acidified with c. 130 ml of concentrated. hydrochloric acid. After 

extraction with ethyl ace~ the organic p~ is washed three times with water and onee 
with a saturated solution of sodium chloride,_ dried over sodium sulfate and concentrated 
under vacuum. The crude product is purified by chromatography over silica gel with ethyl 
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acetate/hexane (1:3) to give 3-ethyl-1,2-benzisoxazole having a ~fractive index n0 'JJJ of 
1.5403. 

d) A mixture of S.3 g of 3-ethyl·l,2-beJizisoXazQle, 6.4 g of N'-bromosuccinimide. and 

SO ml of carbon tetrachloride is refluxed for 1 h. Afterwards c~ SO "111 of a,a-azoisobutyro­
nitrile are added and the mixture is refluxed for a further 1 h. After cooling and filtering 

the mixture, the fllttate is concentrated under vacuum. The ci;ude product is purified by· 

chromatography over silica gel with ethyl acetate/hexane (1: 1) to give 3-(l-bromoetbyl)-
1,2-benzisoxazole as an oil. 

e) A inixture of 5.6 g of 3-(l-bromoetbyl)-1,2-benzisoxazole, 2.4 g of potassium acetate, 

2.1 g of N,N,N,N•tetrametbyletbylenediamine and SO ml of acetonitrile are refluxed for 

14 h. After cooling and filtering the mixture, the filtrate is concentrated under vacuum and 

diluted with diethyl ether. The ether phase is washed once with water, then twice with a 
10 9' solution of hydrochJoric acid and finally washed once with a saturated solution of 

sodium chloride,. dried over-sodium sulfate ·and concep.trated<"The ~ product is purified. 

by chromatography over silica gel with ethyl acetate/hexane (1:3) to give 

3-(l-acetoxyethyl)-1,2-benzisoxazole having a refractive index n01'> of 1.5229. 

f) A mixture of 2.6 g of 3-(1-acetoxyethyl)-1~2-benziso~le, 0.9 g of potassium 
hydroxide, 40 ml of ethanol and 3 ml of water is stirred for .1 hat room temperature. The 

·reaction mixture is tbencxmcentrated. under vacuum and diluted with water. This aqueous 

phase is extracted three times with diethyl ether, the combined ethereal extracts are then 

washed with a saturated solution ef sodium chloride and· dried over SOdium sulfate, giving 
1-(l~xa.ol.;].;yl)etbanol as an oil having a refractive index no'JJJ·of 1.SSSS. 

g) A miXtmeof 1.1 g of sodium bichromate ctihydrate and 0.8 ml of sulfuric 8C?id in S ml 
of water is slowly added dropwise to 1.6gof1-(1,2-benzisoxazol-3-yl)ethanolin S ml of 

diethyl ether. This mixture is stirred for 1 hour at room temperatur and then, ·with ice 

cooling, SO ml of water are added ~d extraction wth diethyl ether is carried out three 

times. The combined etllereal extracts are washed once with a saturated-solution of 
sodium bicarbona~ once with water ~d finally once with a·saturated solution of sodium 

chloride, dried over SOdiuin sUlfate and concentrated under vacuum. The crude product is 

purified by chromatography over silica gel wi~ ethyl acetate/hexane (1:3), giving 1-(1,2-
benzisoxazol-3-yl)ethanone having a melting point of 30-32°C~ 

( 
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Example P2: l-(6-Methoxy-1,2-benzisoxazol-3-yl)ethanone (compound 1.2 in Table 1) 

In general accordance with the procedure described in Example Pl, starting from 
1-(2-hydroxy-4-methoxyphenyl)-l-propanone, to give 1-(6-methoxy-l,2-benzisoxazol-
3-yl)ethanone having a melting point of 64-67°C. 

Example P3: 1-(5-Methoxy-l,2-benzisoxazol-3-yl)ethanone (compound 1.9 in Table 1) 

In general accordance with the procedure described in Example Pl, starting from 
1-(2-hydroxy-5-methoxyphenyl)-l-propanone, to give 1-(5-methoxy-l,2-benzisoxazol-
3-yl)ethanone as an oil. 

Example P4: 1-(6-[3-Trifluoromethylbenzyloxy]-l,2-benzisoxazol-3-yl)ethanone 
(compound 1.4 in Table 1) 

a) 350 ml of a 48 % solution of hydrobromic acid are added to 34.2 g of 1-(6-methoxy­

l,2-benzisoxazol-3-yl)ethanone in 350 ml of acetic acid. The reaction mixtiJre is refluxed 
for 6.S h, cooled, and then poured onto a mixture of ice/water. The precipitated crude 
product is isolated by flltration and washed with water. This crude product is purified by 
chromatography over silica gel with ·ethyl acetate/hexane (1:3). giving 1-(6-hydroxy­
l,2-benzisoxazol-3-yl)ethanone having a melting point of 159-161 °C. 

b) 2gof1-(6-hydroxy-l,2-benzisoxazol-3-yl)ethanone are dissolved in 20 ml of acetone, 
2.1 g of potassium carbonate are added and then 3gof1-(bromomethyl)-3-(trifiuorometh­

yl)benzene are added dropwise. The reaction mixture is then refluxed for I h. After 
cooling and filtration and concentrating the filtrate under vacuum, the crude product is 

taken up in ethyl acetate, the organic phase is washed once with water and once with a 
saturated solution of sodium chloride, dried over sodium sulfate and concentrated. 
RecrystaDislion from ethyl acetate/hexane Jives 1-(6-(3-(trifluoromethyl)benzyloxy]..; 

l,2-bellliluazol-3-yl)ethanone having a melting point of 130-132°C. 

Example PS: 
The other compounds listed in Tables 1 and 2 can also be prepared in general accordance 
with th~ procedures described in Examples Pl to P4 (cProp denotes cyclopropyl). The 

figures in the column "Phys. Data" denote the melting point 
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Table 1 

Compound Rs Phys. data 

1.1 CH3 H 30-32°. 
1.2 CH3 6-0CH3 64-67°C 
1.3 CH3 6-0CH2(cProp-C2(2,2)) resin 
1.~ CH3 6-0C?f2~CF3(3) 130-132°C .. 
1.S CH3 6-0CH2CH=CH2 121-123°c 
1.6 CH3 6-0CH2C.CH 122-123°c 
1.7 CH3 6-0CH:iG;fl.CFJ(4) 142-146°C 
1.8 CH3 6-0CH2~CF3(2) 100-102•c 

1.9 CH3 S-OCH3 oil 
1.10 CH3 6-0CH2CH=CCl2 93-95°C 

1.11 CH3 6-0CF2CHFCF3 oil 
1.12 CH3 4-F 

1.13 CH3 5-F s0-s1°c 

1.14 CH3 6-F 

1.15 CH3 7-F 

1.16 CH3 +a 
1.11· CH3 s-a ss•c 
1.18 CH3 6-C 

1.19 CH3 1-a 
1.20 CH3 4-CH3 

1.21 CH3 S-CH3 i; 
i: 

1.22 CH3 ·6·CH3 
\. 

. 1.23 CH3 7-CH3 

1.24 CH3 4-CF3 
1.25 CH3 S-CF3 41°C 

1.26 CH3 6-CF3 87°C 

1.27 CH3 7-CF3 
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Compound Rs Phys.data 

1.28 CH3 6-0CF2CHF'2 

1.29 CH3 6-0CF2CHFO 

1.30 CH3 6-0CF2CHFBr . . 

1.31 · CH3 6-0CHF2 

1.32 CH3 6-0CF2Br 

1.33 CH3 6-0CF3 
1.34 CH3 6-0CH2(cProp-Br2{2,2)) 

1.3S CH3 6-0CH2(cProp-CH3{l)-F2(2,2)) 

1.36 CH3 6-0CH2C{CH3)=CH2 

1.37 CH3 6-0CH2CH3 . 

1.38 CH3 6-0CH2CH2CH3 

1.39 CH3 6-~2CH2CH2CH3 
1.40 CH3 6-0CH2C6'fs 

1.41 CH3 . 6-0CH2~F(2) 

1.42 CH3 6-0CH2~H4F(3) 

1.43 CH3 6-0CH2C6H4F( 4) 

1.44 CH3 6-0CH2~C(2) 

1.45 CH3 6-0CH2C6t4C(3) 

1.46 CH3 6-0CH2~0(4) 
1.47 CH3 6-0CH2~4Br(4) 
1.48 CH3 6-0CH2~ff.tOCH3(4) 

1.49 CH3 6-0CH2~3F2(2,6) 

1.SCl CH3 6-0CH2~H3F2(2,4) 

l.Sl CH3 6-0CH2~3F2(3,4) 

1.52 CH3 6-0CH2~3C2(2,6) 

1.53 CH3 6-0CH2~H3C2(2,4) 

1.54 Cff 3 6-0Cli2~302(3,4) 

l.SS CH3 6-~5 
1.56 CH3 6-0~0(4) 

1.57 Cff 3 6-0~H4F(4) 

1.58 CH3 6-0C6ff.tCN(4). 

1.S9 CH3 6-0C6H40CH](4) 

1.60 CH3 6-0~H4CF3(4) 
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Compound. R2 Rs 
Phys. data 

1.61 c;Hs H 
1.62 c;Hs 6-0CH2(cProp-02(2,2)) 1.63 c;Hs 6-0CH2c;;H4F(4) 1.64 cProp H 
1.65 cProp 6-0CH2(cPro~02(2,2)) 1.66 cProp 6-0CH2~F(4) 1.67 CN H 

1.68 CN 6-0CHi(cProp-02(7'2)) 1.69 CN 6;.0CH2~F(4) 
1.70 CN 6-0CH2~CP3(3) 1.71 CN 6-0CF2CHFCF3 1.72 CN 6-0~2CH=CC2 1.73 SCH3 H 

1.74 CF3 a· 
1.75 CH3 6-tert-butyl 

oil 
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Table 2 

Compound Rs ~ Phys. data 

2.1 Cl CH3 1s9-t61°c 
. 2.2 Cl CH2(cProp-Cl2(2,2)) 116-118°C 

2.3 a CH2C~F(4) 

2.4 a CH2~C(4) 

2.5 Cl CH2~CF3(4) 

2.6 a CH2CACF3(3) t41-143°c 

2.7 a CH2<4f4CF3(2) 
2.8 Cl CF2CHFCF3 s1-s9•c 
2.9 a .CF2CHF2 
2.10 a CHF2 
2.11 Cl CF3 
2.12 Br CH3 
2.13 Br CH2(cProp-02(2,2)) 

2.14 Br CH2C6'f..F(4) 

2.15 Br CH2~0(4) 

2.16 Br CH2~4CF3(4) 
2.17 Br CH2C6'f..CF3(3) 
2.18 Br CH2C~CP3(2) 

2.19 Br CF2CHFCF3 
2.20 Br CF2CHF2 

2.21 Br CHF2 
2.22 ·Br ·CF3 
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Example P6: Methyl 2-[[[(1-{ 1,2-benzisoxazol-3-yl }ethylidene )amino ]oxy ]methyl)­
a-(methoxymethylene )phenylacetate (compound 3.1 in Table'3) 
a) A mixture of 1.4 g of 1-(1,2-benziso:uzol-3-yl)etbanone, 0.7 g of hydroxylamine 
hydrochloride and 10 ml of pyridine is refluxed for 1 h. The reaction mixture is then 
poured onto a mixture of ice/water and the precipitated product is iSolated by filtration .. 
The product is dissolved in ethyl acetate, the solution is washed once with water, then 

twice with a saturated solution of sodium chloride and finally dried over sodium sulfate. 
The solvent is stripped off under vacuum, to give pure 1-(1,2-benzisoxazol-3-yl)ethanone 
oxime having a melting point of 193-19S°C. · 

b) A mixture ofO.~ g of 1-(1,2-benzisoxazol-3-yl)etbanolle oxime, 1.3 g of methyl 2-
(bromomethyl)-a-(methoxymetbylene)phenylacetate and 1 g of potassium cUbonate in 
15 ml of acetonitrile is refluxed for 4 h~ 'lbe reaction mixture is c:Ooled and filtered and the 
filtrate is concentrated under vacuum. The residae is dissolved in ethyl acetate and the 

solution is washed twice with water and once with. a saturated solution of sodium chloride 
and dried over sodium sulfate. After removal of the solvent under vacuum, the residue is 
purified by chromatography on silica gel with ethyl acetate/hexane (1:3), giving the title 
compound having a melting point of 97-98°C. 

ExampleP7: 

a) Process for the preparation of the intennediate 

F 

1-(2,4-Difluorophenyll-propane-1.2-dione-2-oxime 

250 ml of a saturated solution of HCl in alcohol are added to a solution of 51.05 g of 
. 2,4-difluoropropiophenone and 36 ml of teit-butyl nitrite in 30 ml of ethanol over 10 
minutes at 5°C. The reaction mixture is then stjrred for 4 hours at room temperature. The 
yellow solution is concentrated on a rotary evaporator, tert-butanol is removed 
azeotropically by adding toluene twice, and the oily residue is crystallised by adition of 

I 

l 
:1 
i! 

\ 
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300 ml of hexane. Recrystallisation from toluene gives the title compound of m.p. 

93-9S°C. 

b) Preparation of 

2.07 g of potassium carbonate are added to a solution of 2.86 g of methyl 2-(2-bromo­

methylphenyl)glyoxylate 0-metbyloxime and 1.99 g of the ketoxime of a) in 15 ml of 

acetonitrile, and the mixture is stirred over night at room temperature. Afte~ards the 

suspension is stirred into 100 ml of water, followed by extraction with 3 x 80 ml of ethyl 

acetate. The combined organic phases are washed with 2 x 50 ml of water, dried over 

magnesium sulfate, filtered, and concentrated on a rotary evaporator. The dark oil is 

chromatographed on silica gel with hexane/ethyl acetate (8:2). Crystallisation from 

isopropanol gives the pure final product of m.p. 68°C. 

c) Preparation of 

N COOCH 
CH30' ~··.. . 

3 
N NOH F 

' O"~ 
·~' CH3 ~ . F 

A suspensien of 4.04 g of the ketO compound of b) in 35 ml of ethanol is wanned to 35°C. 

To the resultant colourless solution are added 1.04 g of hydroxylamine hydrochloride and 

1.19 g of pyridine. The solution is kept for S hours at room temperature and then 

overnight at 80°C. After concentration on a rotary evaporator, the residue is stirred into 

100 ml of water, follow~ by. extraction with 2 x 80 ml of ethyl acetate. The combined 

organic phases are dried over magnesium sulfate, filtered and concentrated. 

Chromatography of the residue over silica gel with hexane/ethyl acetate (8:2) gives the 

final product in solid form. Recrystallisation from MTBFJhexane gives crystals. of m.p. 

141°C. [MTBE =methyl tert-butyl ether]. 
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~) Preparation of 

,..N COOCH3 ~-0 .F 
CH30 er= N' ? I . I . 

? . O..,..N""'= ~ 
~ I . . CH3 [cmpd. 6.10) 

. . . 

With stirring, 70 mg of potassium hydroxide are. added to the colourless solution of 0.42 g 
of the oxime of c) in 2.6 ml of methanol. The yellowish solution is heated fc;>r 45 minutes 
to reflux~ The cooled reaction mixture .is then chromatographed direct over 100 g of silica 
gel with hexane/ethyl acetate (7:3), affording white crystals of the desired product of m.p. 
121°C. 

Example PS: a) Preparation of 

0.48 g of acetone oXime sodium salt iS added all at once at room temperature to a solution 
of 2.02 g of the keto compouncl of Example P7b) in S ml of dimethyl fonnamide. In the 

. . 

ensuing exothermic reaction the temperature rises to c. so•c 8nd the the reaction mixture 
darkens.. The reaction mixture is stirred for 10 niillutes, then stirred into 100 ml of 
ice/waler, followed by extraction with 3 x 50 ml of ethyl acetate. The combined organic 
phases are c:onc:entrated OD a' rotary eviporator and chroJD8tOgraphed over slliea gel with 
hexane/ethyl acetate (8:2~ Cf)'stallisation from MTBB/hexue gives white ceystals of the 
tide compound of m.p. 83°C. 

b) Preparation of compound 6.10 

0.3 ml of cone. hydrochloric.acid is added to a solution of 0.114 g of the keto compound 
of a) in 1 ml of ethanol. The mixture is first.refluxed f~r 3 ~oun ·and then allowed tO stand 
for 2 1/2 days at room temperature. The white Solid obtained is isotated·by filttation and 
dried under a high vacuum to give white crystals of the desired product of m.p. 120°C, 
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which is identical with the product of Example P7d). 

Example P9: 

a) Preparation of 1-(2-fluorophenyl)propane-l,2-dione-2-oxime 

(A) 

HCl gas is introduced into 300 ml of dioxane over 1 min~te .. Then 30.4 g (0.2 mol) of 
2-fluoropropiophenone are diSsolved in this solution and afterwards 28.3 g (0.24 mol) of 

isopentyl nitrite are added dropwise. The reaction mixture is stirred for 30.hours at room 

temperature and then made alkaline with with triethylamine. The reaction mixture is 

concentrated, the residue is taken up in ethyl acetate, washed twice with water and once 

with a saturated solution of sodium chloride, dried over sodium sulfate and concentrated 

under vacuum. The crude product is recrystallised from hexane, affording 20.3 g of the 
title compound of m.p. 72-74°C. 

b) Preparation of 1-(2-fluorophenyl)propane-l,2-dione-dioxime 

(8) 

A mixture of 5.4 g of (A) (0.03 mol), 2.15 g (0.031 mol) of hydroxylammonium chloride~ 

2.4 g (0.03 mol) of pyridine and 30 ml of ethanol is refluxed for 2 hours. The reaction 
mixture is concentrated under vacuum and 100 ml of water are added. The precipitated 

product is isolated by filtration, washed repeatedly with water and dried under vacuum, 

·affording compound (B), m.p. 2SS-2S6°C. 

c) Preparation of 1-benzo[d]isoxazol-3-yl-ethanone oxime 
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(C) 

1. 7 g (8. 7 mmol) of (B), 0.6 g (8. 7 mmol) of potassium hydroxide and 40 ml of ethanol are 

refluxed for 1 hour. Then a further 0.6 g (8.7 mol) of potassium hydroxide is added to the 

reaction mixture, which is further refluxed for 1/2 hour. The reaction mixture is cooled, 

diluted with water, and acidified with a 10 % s0lution of HCl. After extraction with ethyl 

acetate the organic phase is washed 3 times with water, once with a saturated solution of 

sodium chloride;, dried over sodium sulfate and concentrated under vacuum~ The product 

is suspended in hexane, isolated by fdtration, and.dried, affording compound (C), m.p. 

19S-197°C. 

The other compounds listed in Tables 3 to 7 can al~ be prepared in general accordance 

with the procedures described in Exampl~ P6 to P9 (cProp denotes cyclopropyl). The 

figures in the column "~ys. D~ta"_ denote the melting point. 
Where indicated, the letters A and Beach denote FJZ isomers. 
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Table 3 

CHaO ~ 
-? I O"N"'ii:. 

Rs 

~ I\ 

Compound R2 Rs Phys. data 

3.1 CH3 H 97-98°C 
3.2 CH3 6-0CH3 113-115°C 

3.3 CH3 · 6-0CH2(cProp-C2(2,2)) 113-116°C 

3.4 CH3 6-0CH2~CF3{3) 138-140°C 

3.S CH3 6-0CH2CH=CH2 97-101°C 
3.6 CH3 6-0CH2C.CH 127-130°C 
3.7 CH3 6-0CH2<;f4CF3(4) 143-147°C 
3.8 CH3 6-0CH2<;H4CF3(2) 128-131°C 

3.9 CH3 S-OCH3 125-127°C 

3.10 CH3 6-0CH2CH=C02 127-129°C 

3.llA CH3 6-0CF2CHFCF3 oil 

·3.UB CH3 6-0CF2CHFCF3 oil 

3.12 CH3 4-F 94°C 

3.13 CH3 5-F 128-129°C 

3.14 CH3 6-F 139°C 

3.15 CH3 7-F 112°C 

3.16 CH3 4-Cl 

3.17 CH3 5-CI t33-t34°c 

3.18 CH3 6-Q 

3.19 .CH3 .7-C 

3.20 CH3 4-CH3 
3.21 CH3 S-CH3 

3.22 CH3 6-CH3 
3.23 CH3 7-CH3 

3.24 CH3 4-CF3 
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Rs Phys. data 

3.25 CH3 5-CF3 121-12s0 c 

3.26A CH3 6-CF3 102°c 

3.268 CH3 6-CF3 86°C 

3.27 CH3 7-CF3 

3.28 CH3 6-0CF2CHF2 97~98°c 

3.29 CH3 6-0CF2CHFO 

3.30 CH3 6-0CF2CHFBr c 
3.31 CH3 6-0CHF2 
3.32 CH3 6-0CF2Br 

3.33 CH3 6-0CF3 
3.34 CH3 6-0CH2(cProp-Bri2,2)) 

3.35 CH3 6-0CHi(cProp-CH3(l)-F2(2,2)) 

3.36 CH3 6-0CH2C(CH3)=CH2 

3.37 CH3 6-0CH2CH3 

3.38 CH3 6-0CH2CH2CH3 

3.39 CH3 6-0CH2CH2CH2CH3 

3.40 CH3 6-0CH2<4fs 
3.41 CH3 6-0CH2~F(2) 121-124°c 

3.42 CH3 6-0CH2~F(3) 121-124°c 

3.43 CH3 6-0CH2~F(4) 119-121°c 

3.44 CH3 6-0C:li2~Cl(2) 

3.4S CH3 6-0CH2~C(3) 

3.46 CH3 6-0CH2~Cl(4) 

3.47 CH3 6-0CH2G;ff..Br(4) 

3.48 CH3 6-0CH2G;~OCH3(4) 

3.49 CH3 6-0CH2G;H3F2(2,6) 

3.50 CH3 6-0CH2CcsH3F2(2,4) 

3.51 CH3 6-0CH2CcsH3Fi3,4) 

3.52 CH3 6-0CH2~H3Cl2(2,6) 

3.53 CH3 6-0CH2G;H3Cl2(2,4) . . 

3.54 CH3 6-0CH2G;H302(3,4) 

3.55 CH3 6-0C~s 

3.56 CH3 6-0C~4Cl(4) 
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Rs Phys. data 

. 3.57 CH3 6-0CAF(4) 
3.58 CH3 6-~CN(4) 

3.59 CH3 6-0CAOCH3(4) 

3.60 CH3 6-0C~CF3(4) 

3.61 ~ H 
3.62 ~ 6-0CH2(cProp-02(U)) 
3.63 ~5 6-0CH2~F(4) 

3.64 cProp H 
3.65 cProp 6-0CH2(cProp-Cl2(2,2)) 
3.6(; cProp 6-0CH2~F(4) 

3.67 CN H 

3.68 CN 6-0CH2(cProp-Cl2(2,2)) 

3.69 CN 6-0CH2<4f4F(4) 
3.70 CN · 6-0CH2CACF3(3) 
3.71 CN 6-0CF2CHFCF3 
3.72 CN 6-0CH2CH=CC12 
3.73 SCli3 H 
3.74 CF3 H 
3.75 CH3 6-0CH2~3(CF3)2(3,S) · 148-150°C· 

3.76 CH3 6-0CH2<4f4(tBut)(4) 120-122°C 

3.77 CH3 6-tButyl 129-131°C 

3.78 CH3 ~ 114-116°C 

3.79 CH, ~1 
3.80 CH3 6-0sck.C..H, 
3.81 CH3 ~,(n) 

3.82 CH3 6-0CJH,(iso) 
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Table4 

~c;· '1?' .. . O .. N-..: ,Rs 
~.·I. ··. 0 

CH3 Rs 

Compound Rs R6 Phys. data 

4.1 Cl CH3 175-176°C 

4.2 a CH2( cProp-Cl2(2,2)) 130-131°C 

4.3 a CH2C6'14F(4). 

.4.4 a CH2C6H4C{4) · 

4.S Cl CH2C6H4CF3{4) 

4.6 a CH2~CF3(3) 170-171°C 

4.7 a CH2C6H4CF3(2) · 

4.8 Cl CF2CHFCF3 107-109°C 

4.9 a CF2CHF2 

4.10 a CHF2 
4.11 Cl CF3 

4.12 Br CH3 

4.13 Br CH2(cProp-Oi(2,2)) 

4.14 Br CH2CJl4F(4) 

4.15 Br CH2C~40(4) 
4.16 Br CH2~H4CF3(4) 

4.17 Br CH2C~4CF3(3) 

4.18 Br CH2~CF3(2) 

4.19 Br CF2CHFCF3 

4.20 Br CF2CHF2 

4.21 Br CHF2 

4.22 Br CF3 

4.23 F CH2C~F(4) 96-100°C 

4.24 F CH2~CF3{3) 12S-128°C 

4.25 F CH2( cProp-02(2,2)) 131-134°C 
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Table S 

Compound R3 Rs Phys. data 

5.1 3-Cl H 

5.2 3-Cl OCH3 
5.3 3-Cl OCH2(cProp-Cl2(2,2)) 

5.4 .3-0 OCH2~lf.iCF3(3) 

s.s 3-Cl OCH2C6lf.iF(4) 

5.6 3-Cl OCH2CH=CF2 
5.7 3-0 OCF2CHFCF3 
S.8 4-Cl H 

S.9 4-Cl OCH3 
5.10 4-0 OCH2( cProp-Cl2{2,2)) 

5.11 4-Cl OCH2C6'f4CF3(3) 

5.12 4-Cl OCH2C~F(4) 

5.13 4-CI OCH2CH=CF2 

S.14 4-Cl OCF2CHFCF3 

S.15 5-Cl H 

5.16.- S-Cl OCH3 
5.17 5-0 OCH2(cProp-Cli{2,2)) 

5.18 S-Cl OCH2C~CF3(3) 

5.19 · S-Cl OCHMff4F{4) 

5.20 5-0 OCH2CH=CF2 

5.21 5-a OCF2CHFCF3 

5.22 6-0 H 

5.23 6-Cl OCH3 
5.24 6-Cl OCH2(cProp-Oi{2,2)) 

5.25 6-Cl OCH2~H4CF3(3) 
S.26 6-Cl OCH2~lf.iF(4) 
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Compound R3 Phys. data 

.. 

5.27 6-Cl OCH2CH=CF2 

S.28 6-Cl OCF2CHFCF3 

5.29 4-F H 

S.30 4-F OCH3 

S.31 4-F OCH2( cProp-Oi2,2))· 

5.32 4-F OCH2~ll.CF3(3) 

5.33 4-F OCH2~F(4) 4 
5.34 4-F OCH2CH=CF2 

S.35 4-F OCF2CHFCF3 

S.36 4-ocH3 H 

S.31 4-0CH3 OCH3 

5.38 4-0CH3 OCH2( cProp-C12(2,2)) 

5.39 4-0CH3 OCH2C6fl.CF3(3) 

5.40 4-0CH3 OCH2C6H.F(4) 

5.41 4-0CH3 OCH2CH=CF2 

5.42 4-0CH3 OCF2CHFCF3 

5.43 3-CH3 H 

5.44 3-CH3 OCH3 
5.45 3-CH3 OCH2(cProp-C2(2,2)) 

5.46 3-CH3 OCH2C~CF3{3) 
S.47 3-CH3 OCH2C~(4) 

S.48 3-CH3 OCH2CH=CF2 

S.49· 3-CH3 OCF:zCHFCF3 

S.50 6-CH3 H 

S.51 6-CH3 OCH3 

S.S2 6-CH3 OCH2(cProp-Cl2(2,2))· 

5.53 6-CH3 OCH2~CF3(3) 

S.54 6-CH3 OCH2~F(4) 

s.ss 6-CH3 OCH2CH=CF2 

5.56 6-CH3 OCF2CHFCF3 
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Table 6 

0 

Compound Phys.data 

6.1 H 106-108°C 

6.2 6-0CH3 

6.3 6-0CH2CH=Q12 

6.4 6-0CF3 

6.5 6-0CHF2 

6.6 6-0CF2Cl 

6.7 6-0CF2Br 

6.8 4-F 113°C 

6.9 5-F 168-169°C 

6.10 6-F 121°C 

6.11 7-F ios0 c 
6.1:? 4-Cl 

6.13 5-CI 

6.14 6-CI 

6.15 1-a 
6.16 4-Me 

6.17 5-Me 

6.18 6-Me 

6.19 7-Me 

6.20 6-t-butyl 

6.21 6-cyclQJ>ropyl 

6.22 6-phenyl 

6.23 5,6-Cl2 

6.24 5-F, 6-0Me 

6.25 5-0,6-0Me 
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Compound Phys. data 

6.26 S,1-~ 

6.27 4-CF3 
6.28 5-CF3 oil (BIZ mbttme) 

6.29 6-CF3 96°C 
6.30 7-CF3 

6.31 ~ 
6.32 ~H,(n) 

6.33 6-0C,iH,(n) 

6.34 6-0C4H,(sec) 

: 
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Table 7 

z 

Compound z Phys. data 

7.1 .Q H 128°C 

7.2 s H 141°C 

7.3 S=O H 162°C 

7.4 0 6-0CH3 

7.5 s 6-0CH3 
7.6 0 6-0CH2CH=CH2 

7.7 s 6-0CH2CH=CH2 

7.8 0 6-0CF3 

7.9 s 6-0CF3 

7.10 0 6-0CHF2 

7.11 s 6-0CHF2 

7.12 0 6-0CF2Br 

7.13 s 6-0CF2Br 

7.14 0 6-0CF2Cl 

7.15 s 6-0CF2a 

7.16 0 4-F 126°c 

7.17. s 4-F 

7.18 0 S-F 1ss-160°c 

7.19 s S-F 133-134~C 

7:20 S=O S-F 

7.21 0 6-F 14S°C 

7.22 s 6-F 118°C 

7.23 S=O 6-F 

7.24 0 7-F 136°C 

7.25 s 7-F 103°C 
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Compound z . Phys. data 

7.26 0 ,4-Cl 

7.27 s 4-Cl 

7.28 0 5-Cl 156-158°C 

7.29 s 5-CI 121-122°C 

7.30 S=O 5-CI 

7.31 0 6-Cl f 
7.32 s 6-Cl 

7.33 S=O 6-Cl 

7.34 0. 7-Cl 

7.35 s 7-Cl 

7.36 0 4-CH3 

7.37 s 4-CH3 
7.38 0 S-CH3 

7.39 s 5-CH3 

7.40 0 6-CH3 

7.41 s 6-CH3 

7.42 0 7-CH3 

7.43 s . 7-CH3 

7.44 0 6-t-butyl 

7.45 s 6-6-butyl 

7.46 O· 6-cyclopropyl 

7.47 s 6-cyclopropyl 

7.48 0 6-phenyl 

7.49 s 6-phenyl 

7.50 0 5,6-02 

7.51 s 5,6-02. 

7.52 0 5-F,6-0Me 

7.53 s 5-F, 6-0Me 

7.54 0 5-Cl,6-0Me 

1.55 s 5-Cl, 6-0Me . 

7.56 0 5,7•(CH3h 

7.57 s 5,7-(CH3h 
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Compound Z Phys. data 

7.58 0 4-CF3 

7.59 s 4-CF3 
7.(/J 0 5-CF3 121-122°C (E,Z isomer) 

7.61 0 5-CF3 1ss0c (E,E isomer) 

7.62 s S-CF3 136°C (E.Z isomer) 
7.63 s S-CF3 98-100°C (B,B isomer) 
7.64 S=O 5-CF3 

1.65 0 6-CfJ 143°C 

7.66 s 6-CF3 130°C 

7.67 S=O 6-CF3 
7.68 0 7-CF3 
7.69 s 7-CF3 
7.70 0 6-~s 
7.71 s 6-0CiHs 
7.72 0 6-0C3H7(iio) 

7.73 s 6-0c,H7(iso) 

7.74 0 6-oc.H,(1mt) 

7.75 s 6-0C..~(1mt) 

7.76 S=O 6-0C,ff7(iso) 

7.77 0 6-0C,ff7(n) 

7.78 s 6-0c,H7(n) 

7.79 S=O 6-0C,ff7(D) 

7.80 0 6-0C..H,(sec) 

7.81 s 6-0C..H,(sec) 

7.82 S=O 6-0CJ{,(sec) 
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Formulation Examples(% = per cent by weight; ratios= weight ratios) 

Example Fl: Emulsifiable concentrate a) b) c) 

active ingredient 25% 40% 50% 
calcium dodecylbenzenesulfonate 5% 89' 6% 

polyethoX}'lated castor oil 

(36molEO) 5% 

tributylphenol polyethoxylate 

(30molEO) 12% 4% 

cyclobexanone 15% 20% 

xylene mixture 65% 25% 20% 

·Finely ground active ingredient and adjuvants ire mixed to give an emulsifiable 

concentrate from which emulsions of any desired concentration are obtained by dilution 

with water. 

Example F2: Solutions a) b) c) d) 

active ingredient 80% 10% 5% 95% 

2-rnethoxyethanol 209b. 

polyethylene glycol MW 400 70% 

N-methyl-2-pyrrolidone . 20% 

epoxidised coconut oil 1% 5% 

petroleum spirit (boiling 

range 160-190'C) 94% 

A solutiaawbich is suitable for use in the fOrm of microdrops is obtained by mixing finely 

ground active ingredient and adjuvants. 

Example F3: Granulates a) b) c) d) 

active ingredient 5% 10% 8% 21% 

kaolin 94% 79% 54% 

highly dispersed silica 1% 13% 7% 

attapulgite 90% 18% 

The active ingredient is dissolved in dichloromethane, the solution is sprayed on to the 

carrier, and the solvent is subsequently evaporated in vacuo. 

f 
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Example F4: Dusts a) b) 

active ingredient 2% 5% 
highly dispersed silica 1% 5% 

talcum 97% 
kaolin 90% 

Ready-to-use dusts are prepared by mixing the active ingredient with the active ingredient 

Example F5: Wettable powders a) b) c) 
active ingredient 2S% 509' 75% 
sodium ligninsulfonate 5% 5% 

"sodium lauryl sulfate 3% s CJ6 

sodium diisobutylnaphthalene-

sulfonate 6% 10% 

octylphenol polyethoxylate 

(7-8molEO) 29' 
highly dispersed silica 5% 10"' 10% 
kaolin 62% 27% 

The active ingredient are mixed with the additives, and the mixture is ground thoroughly 

in a suitable mill to give wettable powders from which suspensions of any desired 

concentration can be obtained by dilution with water. 

Example F6: Bmulsifiable concentrate 

active:. iagJedient 

octylpbenoxy polyethoxyethanol 

(4-SmolBO) 
calcium dodecylbenzenesulfonate 

polyethoxylated castor oil 

(36molEO) 

cyclohexanone 

xylene mixture 

1096 

3"' 
3"' 

4% 

30% 

509' 

Finely ground active ingredient and adjuvanrs are mixed to give an emulsifiable 

concentrate from which emulsions of any desired concentration can be prepared. 
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kaolin 
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a) 

S%~ 

95% 

b) 

8% 

92% 

PCfllP95/041S4 

Ready-to-use dusts are obtained by mixing the active ingredients with the carrier and 
grinding the mixture on a suitable mill. 

Example FS: Extruder granules 
combination (1:3) 

~ium ligninsulfonate 
carboxymethyl cellulose 

kaolin 

10% 

2% 
1% 

87% 

The active ingredients are mixed with the additiv~ and the mixture is ground and 

moistened with water. This mixture is extruded, granulated and subsequently dried in a 
stream of air • 

. Example F9: Coated granulates 

combination (1:1) 
polyethylene glycol (MW 200) 

kaolin 

3% 

3 9& 

949& 

In a miDr, the finely ground active ingredients are applied Uniformly tO the palyethylene 
glycol, which has been moistened with kaolin, to give dust-free CQ&~ graDules. 

Example FlO: Suspension concentrate 
combination (2:1) 
ethylene glycol · 

nonylphenoxy polyethoxyethanol 
(lSmol"EO) 

sodium ligninsulfonate 
carboxymethyl cellulose 
37% aqueous formaldehyde solution 
silicone oil in the form of a 75 9b.. 

.· 

40 % 

10 % 

6 % 
10 % 

1 % 
0.29& 
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0.8% 

32 % 

Finely ground active ingredient and adjuvants ate mixed to live a suspension concentrate 
from which suspensions of any desired concentration ate prepared by dilution with water. 

Biological Examples 

Al Microbicidal action 

Example B 1: Action amnst Phytophthora infestans on tpmatoes 

a) Curative action 

After a cultivation period of 3 weeks, tomatO plants of the "Rater Onom" ~ aR 

sprayed with a 7.0ospom suspension of the fungus and incubau:d in a humidity chamber at 

18-20°C and saturated atmospheric humidity. Wetting is discontinued after 24 hours. AI= 
the plants have dried, they are ~ycd with a mixtuie ~from a wettable powder 
fmmulation of the test compound in a.concenttation of 200 ppm. After the spray coating 

has dried, the plants me put back into the climatic chamber for 4 days. The number and 

size of the typical leaf specks occurring after this time serve as indicators for determining 

the efficacy of the test compounds. 

b). Preyentive-svstemic action 

A wettable powder formulation of the test compound is applied in a concenuation of 
600 ppm (based on the volume of the soil) to the smface of the soil of 3-weck-old tomato 
plants of tbc "Rota: Gnom" variety. After a waidng time of 3 weeks, the underside of the 

leaves al the plants is .prayed with a zoospore suspension of Phytophthora infcsams. The 
plants arc then kept for S days in a spray chamber at 18-20°C and saturated aunospheric 

humjdky. The number and size of the typical leaf specks occurring after this time serve as 
indicators for determining the efficacy of tho 1est compounds. 

Whereas infestation is 100 'i on untreated and infected control plants, infestation in both 

tests· is tcduced to 20 'II or Jess with comPounds of Tables 3 to 7_, especially with 

comp0unds 3.1, 3-2. 3.S, 3.13, 3.17, 3.28, 3.78. 3.82, 7.1. 7.18, 7.28, 7.71. 
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Example B2: Action against Plasmopara viticola <Bert. et Curt.) <Berl. et DeToni)on 

a) Residual preventive action 

Vine cuttings of the Chasselas variety are reared in a greenho'1se. Three plants in the 

10-leaf stage are sprayed with a spray mixture fonnulation (200 ppm a.i.) of the test 

compound. After the spray coating has dried, the plants are ilifected uniformly on the · 

underside of the leaves with a spore suspension of the fungus. ·The plants are then kept in a 
humidity chamber for 8 days, after which time marked symptoms of disease are observed 
on the control plants. The· number and size of the•infected areas on the untreated plants act f 
as an indicator of the efficacy of the tested compounds. 

b) Curative action 
Vine cuttings of the Chasselas variety are reared in a greenhouse and sprayed in the 

10-leaf stage on the underside of the leaves with a spare suspension of Plasniopara 
viticola. After 24 hours in the humidity 'chalilber, the pliilts are ~yed with a spray 
mixture (200 ppm) of the test compound. The plants are then kept for another 7 days in 

the humidity chamber. After this time the control plants exlubit symptoms of the disease. 

The number and size of the infected areas on the untreated ·plants act as an indicator of the 

efficacy of the tested compounds. 

Compared with the control plants, infestation on the plants treated with compounds of 

formula I is 20 9' or less. 

:ExampleB3·:Action •inst Pytbitim. debaryanum on sugarbeet.<Beia vulnrisl 
. . 

a) Acligl after soil application 

The fbaalia is cDltivated oli sterile oat grains and *'tded to a mixture of s0il and sand. 

Flowerpots are filled with·the infected soil in which suprbeet seeds are then sown. Imme­

diately after sowing, an aqueous ·suspension (20 ppm a.i., based on the volUiDe of the soil) 

prepared from a wettable powder formulation of the test compound is poured over the soil. 

The pots are then stood in a greenhouse a~ 20-24°C for 2-3 weeks. The soil is kept 

uniformly moist by continual light sprayin3 with water. Evaluation of the test is made by 

observing the emergence of the sugarbeet plants and counting. tl_ie number of healthy and 

diseased plants. 

b) Action after dressing application 
The fungus is cultivated on sterile oat grains and added to a mixture of soil and sand. 
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Flowerpots are filled with the infected soil in which sugarbeet seeds are sown that have 

been dressed with a dressing. powder formulation of the test compound (1000 ppm a.i., 
based on the weight of the seeds). The pots are then stood in ~ greenh~use at 20-24°C for 
2-3 weeks. The soil is kept uniformly moist by lightly spraying it with water. Evaluation 
of the test is made by observing the emergence of the sugarbeet plants and counting the 

number of healthy and diseased plants. 

After treatment with compounds of formula I, in particular with compounc:15 3.1, 3.2, 3.S, 
3.6, 3.28, 7.1, 7.18, 7.28, 7.71, more than 80 96 of the planlS emerge and have a healthy 

appearance. In the control pots, only isolated plants of unhealthy appearance are observed .. 

Example 84: Residual-protective action against Cercospora arachidicola 2!l groundnut 

plants 
Groundnut plants 10-15 cm in height are sprayed to drip point with an aqueous spray 

mixture (0.02 96 a.i.) of the test compound and infected 48 hours later with a conidia 
suspension of the fungus. The infected plants are incubated for 72 hours at c. 21°C and 

high humidity and then stood in a greenhouse until the typical leaf specks occur. 

Evaluation of the fungicidal action is made 12 days after infection and is based on the 

number and size of the specks. 

Compounds of formula I reduce the leaf specks to below c. 10 'lb of the leaf surface. In 

some cases, infestation is completely controlled (0-5 'lb infescation). 

Example BS: Action against Puccinia graminis on wheat 

a) Residual-protective action 

Wheat plants are sprayed to drip point 6 days after sowing with an aqueous spray mixture 

(0.02 9f aJ.) of the test compound an~ infected 24 hours later with a uredosporo 

suspensioa of the fungus. After an incubation time of 48 homs (conditions: 95-100 % 

relative humidity at 20°C), the plants are stood at 22°C in a greenhouse. Evaluation of the 

rust pustule development is mad~ 12 days after infection. 

b) Systemic action 
Wheat plants are drenched S days after sowing with an aqueous spray mixture of the test 

compound (0.006 'lb a.i., based on the volume of the soil). Care is taken that the spray 
mixture does not come in contact with the growing parts of plants. After 48 hours, the 

plants are infected with a uredospore suspe•~on of the fungus. After an incubation period 
of 48 hours (conditions: 95-100 96 relative humidity at 20°C), the plants are stood at 22°C 

in a greenhouse. Evaluation of the rust pustule development is made 12 days after 
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infection (compounds 1.1, 1.3 and others). 

Compounds of formula I, especially those of Table 1, in particular co!Dpounds 3.1, 3.2, 
3.S, 3.13, 3.17, 3.28, 3.78, 3.82, 7.1, 7.18, 7.28~ 7.70, 7.16, effc;ct amamd reduetion of 
fungus infestation, in some cases to 10-0 'I>. 

Example B6: Action against Pyricularia oryzae on rice plants 

a) Residual-protective action . . .. 
After a cultivation period of 2 ~ki. riceplanu; are sprayed to drip point with an aqueous 

spray mixture co.02 " a.i.) ~die test compound. After 4s hours the treated plants are 
. . 

infected with a conidia suspension of the fungus. Evaluation of fungus attaCk is made 
S days after infection, while maintaining conditions of 95-100 'I lclative humidity and 

22°C. 

b) Svstemic action 
2-week-old rice plints are drenched with a spray mmUre ot·the·test: compound (0.006 'I 
a.L, based OD the volume of the soil), Wliµe ensming that the Sp,ay mixtme does ~ot come 
in contact with the growing pans of plants. The p0ts are ·thelt filled With water until the 
lowermost parts of the rice stalks are standing in water. After 96 homs the treated rice 
plants are infected with a conidia $uspenSiOn of th~ fungus~ Fungm infestation is evaluated 

after incubating the infected plaiits for S days at 95;;.lOO 96 relative h~ty and c. 24°C. . 
Compounds of formula.I substantially inhibit the outbreak of the disease OD the infected 
planu. 

Example 17:· Residual pmtective action amlinst Ventmia in•egpHp on apple shoots 

Apple CP11irfp With 10-20 cai IOng.fresh Shoots are sprayed lriih a spray mixture (0.02 'I 
a.i.) i>reW-4 flam a wettable poWdct forlDWatimi of the teat eoiDp01uid. The plants are 
infecied 24-~ lata-with a conulia suspension Of the fDilgus. The plants are then 

incubated for S days at 90-100 'II teladve humidity and stoOd. in a gieenhouse for a further 

10 days at 20-24°C. Scab infestation is evaluated IS days after infectiOn. 
Compounds of formula! of one of Tables 3-7 have a substantially lasting ~tion agiinst 
scab diseases. · 

Example BS: ActiOD against Brysiphe graminis OD barley 
. . . 

al Residual protective action 
Barley plants aboUt 8 cm in height are Sprayed to chip point With a spray·mixttite 
(0.02 .. a.i.) of the test compound and the trCatCd plaDts are duSted with conidia of the 

! 
; ; 

l: 
! ' 

: ; 
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funglis 3 to 4 hours later. The infected plants are stood in a pCenhouse at c. 22°C and 

fungus infestation is evaluated 10 days after infection. 

b) Systemic action 
Barley plants about 8 cm in height me drenched with an aqueous spray mixture (0.002 9& 

Li., based on the volume of the soil) of .the test compound Can: is taken that the spray 

mixture does not come in contact with the growing parts of the plants. The treated plants 

are dusted 48 hours later with conidia of the fungus. ·The infected plants are then stood in a 

greenhouse at c. 22°C and evaluation of infestation is made 10 days.after infection. 

Compounds of formula I of Tables 3-7, in particular compounds 3.1, 3.17, 3.78, 3.82 and 

7. 76 am substantially able to reduce infestation to less than 10 9&, and in some cases also 

almost completely. 

Example B9: Action against Podosphaera leucotticha on apple. shoots 
Rcsidual-motective action 
Apple cuttings with c. 15 cm flesh shoots are. sprayed with a spray mixture (0.06 90 Li.) of 

the test compound The plants are infec1ed 24 hours later with a conidia suspension of the 

fungus and then stood in a humidity chamber at 70 9' Iclative humidity at 20°C. Fungus 

infestation is evaluated 12 days after infection. 

Compounds of formula I inhibit infestation to less than 20 9'. Infestation of control plants 

is 100 %. 

Example B 10: Action against Bot[Ytis cinerea on apples 
Residual-protective action 
~)' dimapd applies are nucd by dropping a spray mixture (0.02 % a.i.) of the 

test compaund on to the. iltjury sites. The treated fruit is ·then inoculated with a spore 

suspensicia of the fungus and incubated for 1 week at high humidity and c. 20°C. The 

fungicidal action of the test compoimd is determined from the number of injmy sites 

attacked by mt Compounds of formula I of Tables 3-7 are able to inhibit rot completely. 

Example B 11: Action against Helminthosporium gramineum 

Wheat grains are contaminated with a spore suspension of the fungus and left to dry. The 

contaminated grains are dressed with a suspension of the test compound (600 ppm a.i., · 

based on the weight of the seeds). Two days later the grains are laid out on agar dishes and 

development of the fungus colonies around• grains is assessed after 4 days. Evaluation 

of the test compound is made by assessing the number and me of the colonies. Some of 
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the compounds of formula I are very effective, i.e. inhibit fungus colonies. 

Example B12: Action against Colletotrichum lagenarium on:cucumbers 

After a cultivation period of 2 weeks, cucumber plants are sprayed with a spray mixture 

(concentration: 0.002 % ) of the test compound. Two days later the plants are· inf'ected·with 

a spore suspension (1.SxlOS spores/ml) of the fungus altd incubated for 36 hours at 23°C 
and high humidity. Incubation is then continued at normal humidity and c. 22-23°C~ · 
Fungal infestation is evaluated 8 days after infection. Infestation of untreated· and infected 
control plants is 100 9'. 

Some of the compounds of formula I, in panicular compounds 3.1 and 3.17, inJn°bit 
infestation almost completely. 

Example 813: Action.apinst FusUium novaleon rve 

Rye of the Tetrahell variety which is naturally infected with Fusuium nivale is dressed on 

a mixer roll with the test fungicide using the following concentrations: 20 or 6 ppm a.i. 
(based on the weight of the seeds); · 

The infected and treated rye is soWn in OctOber in a field· trial with a·mechanical sower in 

plots of 3 m in length and in 6 furrows. Three replicates are· carried out at each 

concentration. 

The plants are cultivated under ttonnal field conditions (preferably in a reaion with closed 

snow cover during the winter months) until evaluation is mack~ 

The plLJlmicity is determined by ·asSessmg· emergeilee in the autumn and population 

densityltlitering in the spring~ 

Activity is assessed by making a percentage count of the plants infested by Fusarium in 
the spring immediately after the thaw. The number of infected plants was less than 5 9' in 

this trial. The emerged plants had a healthy appearance. 

Exampte·Bt4: Action agairist Scmtoria nodorum on Wheat' 

Wheat plants in the 3-leaf stage are sprayed ~th a spray·mixture prepared from a wettable 
powder formulation of the test compound& (2..8:1) at a rate of application of 60 ppm. 

The treated plants are infected 24.hours later wi~ a conidia suspension of the fungus. The 

' ! 
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plants are then incubated for 2 days at 90-100 % relative humidity and stood in a 

greenhouse for another 10 days at 20-24°C. Evaluation of fungus infestation is made 13 

days later. Infestation is less than 1 % on the wheat plants. 

Example 815: Action against Rhizoctonia solani on rice plants 
a) Protective-local soil application 

10-day-old rice plants are drenched with a suspension prepared from a formulation of the 
test compound (spray mixture) without contaminating the growing parts of the plants. 

Infection is made 3 days later by placing in each pot a barley straw stalk infected with 

Rhizoctonia solani between the rice plants. The plants are incubated ·for 6 days at 29°C 

(day) and 26°C (night) and 95 % relative humidity (huinidity box) in ·a climatic chamber 

and then evaluation is made of the fungus infestation. Infestation of the rice plants was 
less than S %. The plants had a healthy appearance. 

b) Protective-local foliar application 
12-day-old rice plants are sprayed with a suspension prepared from a formulation of the 

test compound. Infection is made 1 day later by placing in each pot a barley sttaw stalk 

infected with Rhizoctonia solani between the rice plants. The plants are incubated for 

6 days at 29°C (day) and 26°C (night) and 9s % relative humidity (humidity box) in a 

climatic chamber and then evaluation is made of the fungus infestation. Infestation on 

untreated and infected plants is 100 %. Some of the compounds of formula I inhibit 

infestation completely. 

B. Insecticidal activity 

En,.. B16: Action against Aphis craccivora 

Pea ...Wags are infested with Aphis craccivora and then sprayed with~ spray mixture 

containing 100 ppm of test compound and incubated at 20°C. Evaluation is made 3 and 6 

days later. The percentage reduction in the population (percentage kill) is determined by 

comparing the number of dead aphids on the treated plants with those on the untreated 

plants. 
Compounds of Tables 3-7 are very effective in this test. In particular, compound 3.2 is 

more than 80 % effective. 

Example Bl 7: Action against Diabrotic balteata 
Maize seedlings are spayed with an aqueous emulsion spray formulation containing 
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100 ppm of test compound~ After the spray ~ting lias dried, the maiZe.sedings are 

populated with 10 larvae of Diabrotica balteata in the Lz stage and put into a plastic 
' 

container. Evaluation is made 6 days later. The percentage reduction in the population 
(percentage kill) is determined by comparing the D~r Of surviving _cicadas OD the 
untreated plants with those on the untreated plants. · . 

Compounds of Tables 3-7 are verY effective in this test. In pardcular~ compounds 3.1 and 

3.3 are more than 80 96 effective. 

Example B18: Action against Hellothis virescens 

Young soybean plants are sprayedWith an aqueous spray emulsion formulation containing ( 
100 ppm of tst compound. After the spray coa~ has chi~ the. 8oybe8n plants are 
populated with 10 caterpillars ofHeliothis viiescens in· the :firSt itage and p~t hlto a plastic 
·container. Evaluation is made 6 days later. 'lbe percentage reduction in the population 
(percentage kill) is determined by comparing the nillnber of dead caterpillars and the 

feeding damage on the treated plants with those on the untreated plants. 
Compounds of Tables 3-7 are very effective in this· test In particular, compound 3.3 is 

more than 80 9f> effective. 

Example 819: Action against Spooo0tera littoJ'8lis · 
Young soybean plants ·aie· sprayed with.an ·aqueous. spray emulsion formulation·containing 

100 ppm of test compound. After the spray coating_has dried, the ioybean plant are 
populated with 10 caterpillars in the L,, stage of Heliothis vireScens and put into a plastic 
container. Evaluation is made 3 days later. The percentage reduCdon in the population 
(perceatap kill) is determiDed by comparing the ~umber of dead caterpillars and the 
feeclina--..ap on the treated plants ~th those o~ the untn8tect plallts.. · 
CompoUnds of Tables 3-7 are velj effective in.this tett. Jn particular, compoUnds 3.i, 3.2 

and 3.3 are more than 80 9f, effective~ 

C. Acaricidal action 

Example 820: Action against TetraD.ychus iirticae 
Young bean plants are populated wit.Ji a mixed population of Tetranychus Urticae and 

sprayed 1 day later with an aqueous ~mulsioa spray formwation containing 100 ppm of 
test compound. The plants are then incubated:for 6 days at 25°c and-afterwards evaiuated. 
The percentage reduction in the population (percentage kill) is determined by comparing 
the number of dead eggs, larvae and adults on the treated plants with those on the 

l 
,: 
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untreated plants. 

Compounds of Tables 3-7 show good activity in this test. In particular, compounds 3.1, 3.2 

and 3.3 are more than 80 % effective. 
,· 
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What is claimed is: 

1. A compound of formula 

wherein 

a) Xis CH; Z is oxygen and Wis OR1; or 
b) Xis nitrogen, Z iS oxygen and Wis OR1; or 
c) Xis nitrogen, Z is oxygen, sulfur or sulfoxide (SO) and Wis the NHR1group; and the 
other substituents have the following J'.lleaninp: 
R1 is CrC4alkyl; C,-C4alkenyl; C,-C4altynyl; 
R2 is H, CrC4alkyl, halo-CrC4alkyl, cyclopropyl, CrC4alkoxymethyl, CrC4alkoxy, 

CrC4alkylthio or CN; 
R3 and ~ are each independently of the other H, CrC4alkfl, CrC4alkoxy, OH, CN, N~, 

Si(CH3)], CF3 or halogen; 
n is 0, 1, 2, 3 or 4; 
Rs is halogen, CrC4alkyl, halo-CrC4alkyl, unsubstituted or mono- to tetrasubstituted 

C1-C4alkylenedioxy, the substituents being selected from the group consisting of 
CrC4alkyl-and halogen; CN, N02' ~phenyl or chlorophenyl; 

X is o. O(CrC4alkylene), (CrC4alkylene)O, S(O)m, S(O)m(CrC4alkylene), 
(C1-C.taJitylene)S(O)m or C1-C4alkylene; 

m is0,lor2; 
~ . is C1-~l; halo-C1-~alkyl; C,-~cloalkyl; CN; 

C1-C4alkylene-Si(CrC4alkyl)]; ~-C6alkenyl or C3-~altynyl which are each 
unsubstituted or substituted by 1 to 3 halogen atoms, or mono- to pentasubstituted 
aryl or heterocyclyl, the substituents being selected from the group consisting of 
halogen, Cr~alkyl, halo-Cr~kyl, Cr~xy, halo-Crq,alkoxy and CN; or 

R Ag 

R1;A:R · .. 
10 • 

'(CH)o ' 
I R11 

R12. 

I. 
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and wherein 

R7, R8, Rg, R1o and R11 are each independently of one another H, halogen or CrC4alkyl; 

R12 is H or Ci-C4alkyl; and 

o is 0, 1, 2 or 3, 

and, whenever obtained, an E/Z isomer thereof. 

2. A compound of formula la according to claim 1 

cH3o <r:COOR1 ~~-0 
~ 0 .N ' (Rs)n 

R I ~ (la), 

R4 R2 

·wherein 

R1 is CrC4alkyl; 

R2 is H, CrC4alkyl, halo-CrC4alkyl, cyclopropyl, CrC4alkoxymethyl, C1-C4alkoxy, 

Ci-C4alkylthio or CN; 

R3 and R4 are each independently of the other H, CrC4alkyl, C1-C4alkoxy, OH, CN, NOi, 

Si(CH3)3, CF3 or halogen; 

n is 0, 1, 2, 3 or 4; 

R5 is halogen, C19C4alkyl, halo-C19C4alkyl, unsubstituted or mono- to tetrasubstituted 

C19C4alkylenedioxy, the substituents being selected from the group consisting of 

C 1-C4alkyl and halogen; CN; N02 or~; 

X is 0, O(Ci-C4alkylene), (C1-C4alkylene)O, S(O)m, S(O}m(Ci-C4alkylene), 

(CrC4alkylene)S(O)m or CrC4alkylene; 

m is0,lor2; 

R6 iS CrGsalkyl, halo-CrC1salkyl, <:,-t;scycloalkyl, ~~alkenyl or ~-(isalkynyl 

which ire each unsubstituted or substituted by 1 to 3 halogen atoms, Wisubstitutec:l or 

mono- to pentasubstituted aryl or heterocyclyl, the substituents being ielected from 

the group consisting of halogen, C1~alk.yl, halo-C1·Cisalkyl, C1 ·Cisalkoxy, 
halo-C1-C6alkoxy and CN; or 

R~Ra. 
R1 . R 

. 10 • 
'(CH)o ' 

I R11 
R12 

and wherein 

R7, R8, Rg, R10 and R1 i are each independently of one another H, halogen or CrC4alkyl; 
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R12 is Hor C1-C4alkyl; and 
o is 0, 1, 2 or 3. 

3. A compound of formula lb according to claim 1 

wherein 
l 1 is Ci-C4alkyl; 

R2 is H, CrC4alkyl, halo-CrC4altyl, cyclopropyl, C1-C4alkoxymethyl, ei~c.alkoxy, 
C1-C4alkylthio or CN; 

R3 and ~are each independendy of the other H, CrC4alkyl, CrC4alkoxy, off, CN, N02t 
Si(CH3)3, CF3 or halogeD; 

n is 0, 1, 2, 3 or 4; 

Rs is halogen, CrC4alkyl, halo-CrC4alkyl, unsubstituted or mono- to t'etrasubstituted 
CrC4alkylenedioxy, the substituents being selected from the group consisting of 
C1-C4alkyl and halogen; CN; N<>2 or~ phenyl or chlorophenyl; 

X is 0, O(CrC4alkylene), (C1-C4alkylene)O, S(O)m, S(Olm(CrC.falkylene), 
(Ci-C4alkylene)S(O)m or C1-C4alkylene; 

m is0,lor2; 

~ is C1~1; halo-Ci-Cgalkyl; C,-<;cycloalkyl; CN; 
cre.alkytene-Si(~1-C4alkyl),; Ci~yl or c;-GalkJnYl which are each 
uDsubsdtuted or substituted by 1 to 3 halogen a~ or. mOJio- to.pentasubstituted 
aryl or heterocydyl, the substituents being SeleCtid from the groap consisting of 
halogen, C1~1, halo-CrCgaikyl, CrG;llkoxy, halo-CrG;alkoxy and CN; or 

and wherein 

R Ag 
R7~a.x..·-. R10 • 

'ccn , 
I Ru . 

R12 

R7, R1t Rg, R10 and R11 are each independently of one another H, halogen or CrC4alkyl; 
R12 is H or CrC4alkyl; and 
o is 0, l, 2 or 3. 

f 
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4, A compound of formula le according to claim 1 

z ; 
// . 

N l , (Rs)n CHaO VN""l c .... NHR1rAO-N·O 
P o· (le), 

R I :.- . 

R4 Ri 
whmein 

Ri is C1-C,alkyl; Z is oxygen, sulfm or sulfoxide; 

R2 is H, CrCialk:yl, halo-C1-C4alk:yi cyclopropyl, CrC4alkoxymethyl, C1-C,.alkoxy, 

CrC,.alk:ylthio or CN; 

R3 and Ri are each independently of the other H, C1-Cialkyl, C1-C4alkoxy, oa, CN, NC>i. 

Si(CH3),, CF3 or halogen; . . 

n is 0, 1, 2, 3 or 4; 

Rs is halogen, CrCialkyi halo-CrC..alk:yl, unsubstituted or mono- to tettasubstituted 

CrCialkylenedioxy, the substituents being selected from the group consisting of 

CrCialkyl and halogen; CN; NCi or~; 

X is 0, O(CrCi-alkylene), (CrC4allcylene)O, S(O)m, S(O)mCCrC4alkylene), 

(Ci-C,.alk:ylene)S(O)m or CrCialkylene; 

m isO, 1 or2; 

~ is Cr~alkyl; halo-Cr~alkyl; C,-CA1cloalkyl; CN; CrCcalkylene­

Si(CrC4alkyl)3; Cr~alkenyl or C,-~yl which are each unsubstituted or 

substituted by 1 to 3 halogen atoms, or mono- to penwubstituted aryl or 

hetcrocyclyi the substituents being selected from the group consisting of halogen, 

Cr~l, balo-Cr~alk:yl, C1-C6'1koxy, balo-Cr~alkoxy and CN; or 

R . Ag 
R;"f·,, R10 . 
'(~ ' 

i R11 
R12 

and wherein 

R1, Rs, R,, R10 and R11 are each independently of one another H, halogen or C1-C4aUcyl; 

R12 is Hor C1-Cialkyl; and 

o is 0, 1, 2 or 3. 
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5. A compound according to either claim 1 or claim 2 of formula I or la, wherein . 
R1 is C1-C2alkyl, preferably methyl, or a possible E/Z isomer thereof 

6. A compound according to either claim 1.or claim 2 of formula I or la, wherein 
R3 and ~ are each independently of the other H~ C1-C2alkyl, C1-C2alkoxy, CF3 or 
halogen, or a possible E/Z isomer thereof • 

. 7. A compound according to ~ither cla~ 1 or claim 2 of formula I or la, wherein 
n is 0 ot 1, or a possible E/Z isomer thereof. 

8. A compound according to either claim 1 or claim ·2 of formula I or la, wherein· 
R5 is halogen, C1-C4alkyl; halo-C1-C4alkyl, or~· or· a possible BIZ isomer thereof. 

9. A compound according to either claim 1 or claim 2 of formula I or I~ wherein 
X isO, O(Cr~altylene), (C1·CiaJkylene)O, C1~alkylene, 
preferably 0 ot O(methylene), or a possible PJZ isomer thereof. 

10. A compound according to either claim 1 or claim 2 of formula I or la, wherein 
R1 is CrC2alkyl, 
R: is Ci-C2alkyl, halo-Ci-C2alkyl, cyclopropyl, CrC2alkylthio or CN, 
R3 and ~ are each independently of the other H, Cr~alkyl, CrC2alkoxy, CF~ or 

halogen, 
n isO, 1 or2, 

R5 ishaloi- CrC4alkyl, balo-C1-C4alkyl or~ 
X is<J;o(C1-Cialkylene) or (Cr~alkylene)O, and 
R6 is Ci~I, halO-C1-Ci&lkYl, cyclopropyl, C,-C4alkenyl or C,-C4alkynyl which 

are each unsubstituted or substituted by 1 to 3 halogen atoms, or unsubstituted or 
mono- or disubstituted phenyl, the ·substituents being selected from the group 
consisting of Cr~alkyl, halo-C1-C2alkyl, C1-C2alkoxy, halo-Cr~koxy, and CN, 
or 

R7 is H or methyl, 

R · Ag 

.R1~R 10 • 
'(CH)o ' 

I R11 ·· 
R12 
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R8 and ~ are each independently of the other bromo, chloro or fluoro, 

R10t R11 and R12 are each independently of one another Hoder C1-<;alkyl, and 

o is 0or1, 

or a possible FJZ isomer thereof. 

11. A compound according to either claim 1 or claim 2 of formula I or Ia, wherein 

R1 is methyl, 

R2 is C1-<;alkyl, halomethyl, cyclopropyl, methylthio or CN, 

R3 and R4 are each independently of the other H, methyl, methoxy, chloro or fluoro, 

n is 0or1, 

R5 is fluoro, chloro, Ci-Cialkyl, halo-C1-<;alkyl or ~' 
X is 0 or O(methylene ), and 

~ is methyl, halomethyl, <;-C3alkenyl or propynyl which are each unsubstituted or 

substitUted by 1 or 2 halogen atoms, or unsubstituted or monosubstituted phenyl, the 

substituents being selected from the group consisting of halogen, methyl, 

halomethyl, methoxy and CN, 

or an FJZ isomer thereof. 

12. Methyl 2-[[[(l-{l,2-benzisoxazol-3-yl }ethylidene )amino )oxy ]methyl]-a-(methoxy­

methylene )phenylacetate, 

methyl 2-([((l-{ 6-methoxy-1,2-benzisoxazol-3-yl }ethylidene )amino ]oxy]methyl]­

a-(methoxymethylene )phenylacetate 

methyl 2-((((1-{ 6-((2,2-dichlorocyclopropyl)methoxy ]-1,2-benzisoxazol-3-yl }ethylidene )­

amino )oxy ]methyl]-a-(methoxymethylene )phenylace~ 

methyl a-(methoxymethylene)-2-[[((1-{6-(3-(triflu0romethyl)benzyloxy]-l,2-benzisox­

.azol-3-yl~ylidene)amino]oxy]methyl]phenylacetate, 

methyl a-(inethoxymethylene )-2·[[[(1-{ 6-(2-propenyloxy ]-1,2-benzisoxazol-3-yl }ethyl­

idene )amino )oxy ]methyl)phenylacetate, 

methyl a-(methoxymethylene )-2-(([(l-{ 6-(2-propynyloxy ]-1,2-benzisoxazol-3-yl }ethyl­

idene )amino ]oxy ]_methyl]phen~lacetate, 

methyl a-(methoxymethylene )-2-((( (1-{ 6-[4-(trifluoromethyl)benzyloxy)-1,2-benzisox­

azol-3-yl }ethylidene )amino )oxy ]methyl]phenylacetate, 

methyl a-(methoxymethylene )-2-((((1-{ 6-(2-(trifluoromethyl)benzyloxy ]-1,2-benzisox­

azol-3-yl }ethylidene )amino ]oxy]methyl]phenyl~tate, 

methyl 2-([((1-{ 5-methoxy-1,2-benzisoxazol-3-yl }ethylidene )amino ]oxy ]methyl)­

a-(methoxymethylene )phenylacetate, 
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2~([[(1-{ 6-[3,3-dicbloro-2~propenyloxy]-1,2-benzisoxazol·3-yl}ethylidene )alDino ]oxy J­
methyl]-a-(methoxymethylene )phenylacetate and the two E'JZ isomers of methyl 2-[[[(1-
{ 6-[1,1,2,3,3,3-hexafluoropropoxy ]-1,2-benzisoxazol-3~yl }eth~lidene)amino ]oxy]meth­
yl]-a-(methoxymethylene )phenylacetate. 

13. A process for the preparation of a compound of formula I or of a possible PJZ isomer 
thereof, which comprises reacting a compound.of formula 

0 
Ra 

which is either known or can be prep~ in analogy to corresp()nding known c:,ompounds, 
. and wherein R2 and. R, are as defiud for fonnu,Ia I, preferably in the presence of a base, 

with hydroxylamine hydrocbloride, and reacting.the intenn~ate~ which may or may not 
be isolated, in the presence of a base, with a compound of fonnula 

z 
II 

CH30~X~ C-W 
(Ill), 

Rs ~I v 
. R4 .... 

which is either known or can be prepared in analogy to corresponding known compounds, 
and wherein X, Z, W, R3 and R4 are as defined in connection with f0nnula I, and Y is 
halogen, preferably cbloro or bromo, and, if desired, convening a compound of formula I 
obtainable: bJ the process of the invention or in another manner or an EJZ isomer thereof 
into anadm compound ~f formula I or an E'JZ isomer ~reof, ~g a mixture of E'JZ 
isomers obtainable by the process of the invention and isolating the desired isomer. 

14. A pesticidal composition which contains a pesticidally ·effective amount of at least one 
compound of formula I as claimed in claim 1 or of a possible WZ. isomer thereof, together 

with at least one ~juvant. 

15. A composition ac;:cording to claim 14, wherein the pesti are phytopathogenic 
microorganisms. 

16. A composition according to claiin 14, wherein the pests are insects and/or arachnids. 

I ~ 
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17. A process for the p~parati.on of a composition acconihig to claim 14 which comprises 

intimately mixing ind/or grinding the active ingredient with at least one adjuvant. 

18. A process for conttolling pests which comprises applying ~to a composition as 
claimed in claim 14. 

19. A process according to claim 18 whciein the pcstS are phytOpathogenic 
microorganisms. 

20. A process according to claim 18 wherein the pests are insects and/or arachnids. 

21. A method of conttolling pests, which comprises applying to said pests or to the locus 

liable to be infested a pesticidally effective amount of a compound according to claim 1. 

22. A method according to claim 21 wherein the compound applied is a compound 

according to claim 2. 

23. A method according to claim 21 wherein the locus liable to be infested is the 

propagation material. 

24. Plant propagation material tteatcd by the method according to claim 23. 


