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OK3IsT BMEURI, KURIEH PIUAITL AULGICIDAS IPASIBAS,
PAyENIZNS 20 IBGUSANAT, FUNGICIDAIS LIDZEKLIS UN
PANEIIENS SENISU APKAROSANAI

Tick patentcts:

1. SAVIZIOJUMS ar visparéjo forimulu

kur

R,l ir 01—04—alxil;rugu,

(Y-¥X) ir Cd,=, C,=C —alikiltio-Ci= vai C,=C,=alkil-ON=
27 Y472 1 72

Z ir aldimino- vai ketiminoyrupa.

O, BAVILIOIUSS, atoilstodi patentlorasias 1. punktan,

aizvietotijs 4 ir

R, 1ir Gdepradis, Cﬂ-Cq-alkil-, Cq-Cq-ha;ogénalkil—
val Ci-Gg—cikloalkilgrupa,
(N
R3 ir Cq—Gg—alkil-, &ril—anCu-alkil—, ~steroaril-

~Cq—04—alkil-, 02-06—alkenil—, aril-C5-0y-al-



Ro

un R3

zenil-, heteroaril-02-04-alkenil-, CB—Cé-ciklo—
21xil-, aril-, heteroaril-, Ce—cﬂ—alkanoil—,
ernil- vai heterouroilsrupa, vai

roné ar ozlekia atomu, gie ura tie ir pievie-
noti, veido aizvietotu val ns aizvietotu cetru
1idz septiglocek}u piesd@tinadtu ciiclu, xurs var
saturdt sxibekla vai séra atoamu, un kurs bez tam
cur bOt kondensebs ar aizviervobu val nealzvieto-

tu penzola Fredzenu.

%, SAVIENOJUMS, atbilstodi patentformulas 1. purctan,

kuré aizvietotijs R,1 ir metilgrupd.

L,

1. lldz

3AVIZHOJUiS, atbilscosi vienam no patentforumulas

%, punktiem, kurd aizvietotijs (¥-X) ir metilén-, me-

tiltiometilén-~ vai metoksiuminogrupé.

5.

SAVISIOJUMS, atbilssosi putentforuulas 1. punktan,

kxurd aizvietoctgjs 2 ir

ir

ir

Gdepradis, 01—04—alkil—, cq-c -halozénalkil-,
C,-C -ciklo alkil-, G, C,-dlhenlW— C,—Cq—alki-

\_:

4

nil-, o —C,~aluok311,u*l s 31~C)—aLkiltiometil-,
c,-2,—alzilsulfonil-, Gq—CE-alkoksi—, Cq-CB-al—
xiltio~ vai cidnogrupa, un
C
/]
-lq - : - ""’": — - _': 1 vl ';‘] "YI. -4
o G allkkil-, 02 qu allkenil-, d.ll—Cg-Cq-dl—

—CG—alkil—, &ril—Cq—Cq—alkil—, heteroaril-

Zenil-, arLl;;si—Cq—CJ—alxiL-, heveroariloksi-

l.
~ -~ TR T v de vy 1 ~ - .
*v,]—¢/+*;iL1(;L—, neucl\)o\ill—cg-b;-u.\.kenll—g 05-06—

-cikloalkil=-, aril-, heterouril-, GD—CB—alka—

noil—-, uroil- vai hetcroaroilgrupa, vail

un Ry Kopd ar oiplexzle abonu, ple ura tie ir pievie-

~

noti, veido sizviebotu vai neaizvietotu cetru
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l1dz septiplocekiu niesctinatu val nepiesdtindtu
ciklu, kurs var saturet skibekla, séra un/vai
slégoliia aboml, wl urd bez taua var but konden-
sttn ar aizvietotu val nealzvietotn benzola fre-

dzenu.

6. SAVIZNOJUMS, atbilstosi pateatformulas 5. punitau,
kur?® Ry, ir motil;runa un (Y-X) ir astoksiiinogruna.

7. SAVIZENOJULS, atbilstosi Jebxurum no patentformulas
2, 1idz 4. punktien, kurﬁgnupéjuma’RéRBC=N-, aizvietoté&js R5 .
ir tdepradis, 01—04-alkil-, Cq-cq—halogénalkiL-vai 05-06—cik—
loalkilgrupa, un aizvietotds 35 ir aizvietota vai nesizvie-
tota fenil- vai hetsroarilgrupa.

8. SAVIENOJUMS, atbilsto$i patentforuulas 1. punktam,

kurd izveéléts no savienojwau grupas, kurd ietilpst

2—[04— {kc{-&mtil-B—trifluormetilbenzil)i@inéjoks;}—o-ta-
1i1) =3-metiltioakrilsi bes movilésteris,
5—m3tiltio—2-[c(— {kﬂ—LP—naftiﬂ<atiL)iAiné]oksi}-o-to-
1i1] akrilsk:bes metildsteris,

2-[ot - {[(o =i s5i1-2-tienil)inino] oksi _o-t01i1]~F-metil-
tioakrilskibes .aetilisteris,

2-1 0 - z[(o( ~aetil- ),4--dihlorbenzi_l)i:nino] o';:gi} ~0=t0=-

1i1| -%-netiltioaxrilskibes metilésteris,

2-[oL - i[(’l—[[s—nafti]:] etil)imino)oksi}-o-tolil] glioksal-
salskibes metiléstera O-metiloksims,
—[QL-2[(Q(—getil-i-urifluardctiloenzil)i:jjnﬂ»stig-o-co-
i;]gliohsals::bes m2tiléstera O-axtilokslus,

'—[o(- NKo(—metil-5,4-&ihlorbenzil)iuinq}oxsi}—o—to—

1lil] gslioksalskines metilestera O-ictiloksIus,

2-l X~ i[( o(-.,.etil—.é-tienil)i;.\ino] ol:;si}-o—i-oli]] siiokoul-
skibes mesbilesbera O-azbilowksims un
2—[0(-{[(o(—Metil-5—trifluoruetilbenzil)idiné]oxs%}—o-to—
1il jakrilskiébes metilesteris.

o — e

9. SAVIEIOJU-S, atoilstodi pateatforuulas 5. punktan,

xurs izveléts no savienodaiu grupes, urs 12tilost



-[o(—{[:(oi—f' til=S=nroube il)ianina]o:’ 3 D= Lo‘1l]
olesalslkives metiléstera O-unsilocius,
2—BX -{[(cﬂ—metil—m—(trifluormetl )fe netil)iminq]oksi&—o—
-tolill tlioksulscd@bes aetilestera O-u.ctiloksins,
2—DX —{{(1—[u—aaqzu~4ﬁvﬂ 'tll)lulné] 251}—0~tolii}gli-
oxsalskioes me:iléu;:xu O-nesilotslng,
E—Dx —{[(0(—;0111 Dy s=Dis- t““fluoruetilbenzil)iuinq]ok-
si -o—toll%]g¢1ok alskébes wmetiléstera O-metiloksIms un
2=l = H(O(-Metll—; ”—ﬂ:tllbﬂllOKSlO@ﬂéll)lulné]O“Sl} ~0-
~tolil{zlionsalsizcibes netiléstera O-u:Uiloksims.

10. Pungicldais SASDAVS, kurd ko adtivo vielu satur efek-
tIvu daudzumu visumaz viena patentformulas 1. punktam atbilsto-r
3 savienojuna w«w visperéjo formulu I, kopé ar plemérotam
piedeveul,

11. SASLIVS, asbilstodi patenviormulas 12. punxtan, urs
kd aktivo vielu satur savienojuwsnu, kas atbilst Jebkuraa no 2.,
ey 4oy 7. vail 8, patentforaulas punktien,

42. SAST/AVS, atbilstos$i patentforaulas 10. punitan, kurd
xd aktlivo vielu sutur savienojuiu, <as atbhilst jebkuraan no
patentformulas 5., 5. vai J. punktien.

1%, PAJEIIZIS savienojuauw ieptiSanci, kurien ir VispErejé
foricula

y—x\\\c/cooRA

Z-O-CH, I

kKur
R, ir C,-C,-allilgrupa,
(Y-X) ir Ci,=, C,-C -alkiltio-Cl= vai $4=C,~-alkil-ON= un

Z ir aldiaino vail ketialnogrups,
curd ietver oksiua Z-0H, urd 2 ir aldimino- val ketiainogru-

pa, reakciju ar benzilspirta atva sin”juwauw, kuram ir vispérejé
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formula
y—-ch /COOR,,

U —CH,2
IT1

kur R, un ([-X) definetil iepricits un

U ir aizejos&d zrupd.

14, PANECIENS, atbilstodi patentformulas 15. punktam,
wurd aizejosad zrupa U ir hlors, brows, jods, mezlloksi-, pen-—

zilsulfoniloksi- vail tozilogsigrupé.

15,  PANEMIENS lauksaimniecIbas, dirzkoplbas kulturu un
mesu aizsardzivai un clipail pret sénisu izraisItvajiem bojo-
jwaiem, kurs ietver auguk, «usd daju vai infexcijas apdraudie-
to vegetdcijas vietu apsivedi ar foraulai I atbilstoso suvie-

noJuwil.
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rUNGICIDAL OXYME ETHERS, PROCESS FOR PREPARING THEREOF, FUNGICIDAL
COMPOSITIONS AND METHOD FOR CONTROLLING FUNGI

The present invention relates to oxime ethers of the general formula

YX§ o~ COOR,

Z-0-CH,

“in which Ry is Cy jalkyl, (Y-X) is CH,=, Cy.alkylthio-CH= or C, ,alkyl-ON=and Z is an
aldimino or ketimino group, namely in particular a group

R,
AN
C=N-
/

b4

Ra

in which R; is hydrogen, Cy 4alkyl, C, shaloalkyl, Cy 4cycloalkyl, C, jalkenyl,
Ca4alkynyl, C) jalkoxymethyl, C; jalkylthiomethyl, Ci4alkylsulfonyl, C, salkoxy,
Ci.salkylthio or cyano, and Ry is Cy _galkyl, aryl-Cy_qalkyl, heteroaryl-C, _jalkyl,
Cs.1zalkenyl, aryl-C, ,alkenyl, aryloxy-C,_4alkyl, heteroaryloxy-C; 4alkyl,

heteroaryl-C, 4alkenyl, C3_scycloalkyl, aryl, heteroaryl, C,.salkanoyl, aroyl or heteroaroyl,
or R; and R; together with the carbon atom to which they are bonded form a substituted or
unsubstituted four- to seven-membered saturated or unsaturated ring which may contain
an oxygen atom, sulfur atom and/or nitrogen atom and which can addidonally have a
substituted or unsubstituted fused benzene ring.

The compounds according to the invention have fungicidal properties and are suitable as
fungicidal active compounds, in particular for use in agriculture and horticulture.

The invendon furthermore relates to a process for the preparation of the compounds
according to the invention, to fungicidal compositions comprising such compounds as
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actve substances, and to the use of such compounds and compositions for controlling
fungi in agriculture and in horticulture.

In a narrower sense, the present invention relates to oxime ethers of the formula Iin which
Ry is Cy4alkyl, (Y-X) is CHy,=, C, jalkylthio-CH= or C,.,alkyl-ON= and Z is an aldimino
or ketimino group, namely in particular a group

R,

AN
C=N-
/N
Rj

in which R, is hydrogen, C, 4alkyl, C, 4haloalky! or Cs.gcycloalkyl and Ry is C; galkyl,
aryl-Cy 4alkyl, heteroaryl-C, jalkyl, C, galkenyl, aryl-C, jalkenyl, heteroaryl-C, alkenyl,
Cs.¢cycloalkyl, aryl, heteroaryl, C, salkanoyl, aroyl or heteroaroyl, or R, and R together
with the carbon atom to which they are bonded form a substituted or unsubstituted four- to
seven-membered saturated ring which may contain an oxygen or sulfur atom and which
can additionally have a substituted or unsubstituted fused benzene Ting.

In the above formula I and in the following text, all groups “alkyl" and "alkenyl”, as such
or as part of larger groups, for cxamﬁlc heteroarylalkyl, can be straight-chain or branched,
depending on the number of carbon atoms. Moreover, the alkenyl groups can have one or
more double bonds. Halogen as a substituent is fluorine, chlorine, bromine or iodine,
fluorine, chlorine and bromine being preferred. A haloalkyl group can have one or more
identical or different halogen substituents. Aryl is understood as meaning, in particular,
phenyl, naphthyl, phenanthryl or fluorenyl. Heteroaryl is a heterocyclic group having
aromatic character and 1-3 hetero atoms N, O and/or S. Preferred rin gs are triazole or
other five-membered and six-membered rings having 1-2 hetero atoms which, in turn, can
additionally have one or two fused benzene rings.

Examples which may mentioned and which do not represent any limitation but which, for
the sake of simplicity, are referred to as "Het" group” in the following text, are pyrrolyl,
pyridyl, furyl, thienyl, isoxazolyl, thiazolyl, pyrazinyl, pyridazinyl, imidazolyl,
pyrimidiny! or triazolyl, or such a group with fused benzene, for example quinolinyl,
quinoxalinyl, benzofuryl, benzothieny! or dibenzofuryl. This also applies analogously to
“aryl” or "heteroaryl” as part of a larger group, for example aralkyl or heteroarylalkyl.
Each of the aryl and heteroaryl groups can have one or more of the following substituents:
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halogen, C, 4alkyl, Cj 4haloalkyl, aryl-C, 4alkyl, aryloxy-Cj_salkyl, C, 4alkenyl,
aryl-Cy qalkenyl, Cy 4alkynyl, Cy 4cycloalkyl, aryl, C, 4alkoxy, C, 4haloalkoxy,
aryl-Cy 4alkoxy, Cy_salkylthio, aryloxy, cyano, nitro, C; 4haloalkenyl, C, shaloalkynyl,
Ca4alkenyloxy, C; 4haloalkenyloxy, C; 4alkynyloxy, C; 4haloalkynyloxy,
cyclopropylmethoxy, cyclopropyl (unsubstituted or mono- to trisubstituted by halogen
and/or methyl), cyanomethoxy (-OCH,CN), C, 4alkoxymethyl, C, 4alkylthiomethyl,
Cj4alkylsulfinylmethyl, C 4alkylsulfonylmethyl, arylthio, thiocyanato,
C,.4alkoxyiminomethyl, C; 4alkanoyloxy and C, salkoxycarbonyl;

and also a heteroaryl radical, a heteroaryl-C, alkyl radical, a heteroaryloxy-C, 4alkyl
radical, a heteroaryl-C, 4alkenyl radical, a heteroaryl-C, 4alkoxy radical or a
heteroaryloxy radical; the term heteroaryl being understood as meaning a representative of
the abovementioned "Het" group”.

Almost all of the abovementioned substituents for aryl and heteroaryl groups can occur
once to twice, preferably once, with the exception of C,_jalkyl, which is suitable as a
substituent up to four times and halogen, which can occur up to three times, and, in the
case of fluorine, also up to five times.

The preferred aryl radical is phenyl, whether on its own or as part of another substituent.
Accordingly, benzoyl is preferred as aroyl.

CyAlkanoyl is acetyl. Haloalkyl is understood as meaning alkyl groups which are up to
hexasubstituted by identical or different substituents from the series comprising F, Cl, Br
and/or I. Examples of haloalkyl groups, on their own or as part of another substituent
(such as haloalkoxy) are CH,Cl, CHCl,, CCl3, CHBr,, CH,CH,Cl, CHCI-CHCl,, CF,Cl,
CH,l, CF;, CyFs, CF,-CF,Cl, CHF,, CH,F, CF,CHFCF;.

Trifluoromethyl, difluoromethoxy and trifluoromethoxy are preferred.

Moreover, the aryl groups (in particular phenyl) can carry a five-, six- or seven-membered
saturated or unsaturated ring which has one or two oxygen atoms and which can be
unsubstituted or mono- or polysubstituted by methyl, methoxy, phenyl, halogen, cyano or
oxo (C=0). Examples of such groups are 5-benzofuryl, 6-benzodioxanyl and
5-(1,3-benzodioxolyl).
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In the event that R, and R; together with the carbon atom to which they are bonded form a
substituted or unsubstituted ring as.has been described in greater detail above, suitable
substituents of the ring

are, in particular, C;_qalky! or substituted or unsubstituted phenyl. Itis also possible for the
fused benzene ring which may be present to be substituted. Possible substituents of the
phenyl group, or of the benzene ring itself, are those mentioned above in connection with

the aryl group. '

If asymmetric carbon atoms are present in the compounds of the formula I, the compounds
exist in optically active form. Merely because of the presence of the aliphatic or imino
double bond X=C and the imino double bond of the aldimino or ketimino group Z, the
compounds exist in any case in the [E] or [Z] form. Atropisomerism can also occur. The
formula I is intended to embrace all these isomeric forms which are possible as well as
their mixtures, for example racemic mixtures and any desired (E/Z] mixtures.

In the case of the compounds of the formula I, R is preferably methyl; and, independently
thereof, (Y-X) is preferably methylene, methylthiomethylene (CH-SCH3) or
methoxyimino (N-OCHj3); compounds in which R, is methoxyimino are particularly
preferred.

In the group (R;)(R3)C=N-, R, is preferably hydrogen, C, 4alkyl (in particular methyl or
ethyl), C; shaloalkyl (in particular trifluoromethyl) or Cy_gcycloalkyl (in particular
cyclopropyl), and R; is preferably substituted or unsubstituted phenyl, naphthyl (in
particular B-naphthyl) or benzyl, possible substituents preferably being up to three
identical or different halogen atoms (in particular fluorine, chlorine and/or bromine),
C,4alkyl groups (in particular methyl), C, 4haloalky! groups (in particular
trifluoromethyl), C, 4haloalkoxy groups (in particular trifluoromethoxy) and
alkylenedioxy (in particular 3,4-methylenedioxy), or heteroaryl, in particular furyl which
is unsubstituted or substituted by up to two methyl groups, or thienyl, pyridyl or
benzofuryl which is unsubstituted or substituted by chlorine or methyl.
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In the event that Ry is heteroaryl, R, is preferably methyl.
Other representatives of compounds of the formula I are:

those compounds of the formula I in which R, is methyl, (Y-Z) is CH,, Z is a group
(Rz)(R3)C=N-, R, is methyl and R; is 3-mifluoromethylbenzy!,
4-chloro-3-trifluoromethylbenzyl, 1,4,8-trimethylnona-1,3,7-trienyl, phenyl,
3-chlorophenyl, 4-chlorophenyl, 3-bromophenyl, 3,4-dichlorophenyl, 3,5-dichlorophcnyl‘,
3-nitrophenyl, 4-nitrophenyl, 2-fluoro-5-methylphenyl, 4-methoxyphenyl,
3,4,5-trimethoxyphenyl, 3-trifluoromethoxyphenyl, 3,5-di(trifluoromethyl)phenyl,
B-naphthyl, 2-furyl, 2-thienyl, 2-pyridyl, 2-benzofuryl or 5-chloro-2-thienyl;

those compounds of the formula I in which R, is methyl, (Y-X) is CH,, Zis a group
(R2)(R3)C=N-, R; is phenyl and R, is ethyl, propyl or isopropyl;

those compounds of the formula I in which R, is methyl, (Y-X) is CH,, Z is a group
(R2)(R3)C=N-, R, is trifluoromethyl and R is 2-(B-naphthyl)ethenyl, phenyl,
3-chlorophenyl, 4-chlorophenyl, p-tolyl, a,a,a-trifluoro-m-tolyl, B-naphthyl or 2-pyridyl;

those compounds of the formula I'in which R; is methyl, (Y-X) is CH,, Z is a group
(R2)(R3)C=N-, R; is cyclopropyl and Rj is phenyl, 3-chlorophenyl, 4-chlorophenyl,
3-bromophenyl, a,0,a-trifluoro-m-tolyl, 4-phenoxyphenyl or B-naphthyl;

those compounds of the formula I in which R, is methyl, (Y-X) is methylthiomethylene,
(=CH-SCH3), Z is a group (R2)(R3)C=N-, R, is methyl and Rj is 3-trifluoromethylbenzyl,
4-chloro-3-trifluoromethylbenzyl, 1,4,8-rimethylnona-1,3,7-trienyl, phenyl, 4-fluoro-
phenyl, 3-chlorophenyl, 4-chlorophcn);l, 3-bromophenyl, 3,5-dichlorophenyl,
3-nitrophenyl, 4-nitrophenyl, 2-fluoro-5-methylphenyl, 4-methoxyphenyl,
3.4,5-trimcthoxyphcnyl, 3-trifluoromethoxyphenyl, 3,5-di(triflucromethy!)phenyl, 2-furyl,
2-benzofuryl or 5-chloro-2-thienyl;

those compounds of the formula I in which R, is methyl, (Y-X) is methylthiomethylene, Z
is a group (Ry)(R3)C=N-, R, is trifluoromethyl and R is 2-(B-naphthyl)ethenyl, phenyl,
3-chlorophenyl, 4-chlorophenyl, p-tolyl, a,a,a-u—iﬂuoro-m-tolyl., B-naphthyl or 2-pyridyl;
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those compounds of the formula I in which R, is methyl, (Y-X) is methylthiomethylene, Z
is a group R,R3C=N-, R, is cyclopropyl and Rj is phenyl, 3-chlorophenyl, 4- -chlorophenyl
3-bromophenyl, ,o,a-trifluoro-m-tolyl, 4- -phenoxyphenyl or B-naphthyl;

’

those compounds of the formula I in which R, is methyl, (Y-X) is methoxyimino
(zN-OCH,), Z is a group (R;)(R3)C=N-, R, is methyl and Ry is
4-chloro-3-trifluoromethylbenzyl, phenyl, 3-chlorophenyl, 3,5-dichlorophenyl,
2-fluoro-5-methylphenyl, 3-ui'ﬂuoromcthoxyphenyl or 5-chloro-2-thienyl;

those compounds of the formula I in which R, is methy], (Y-X) is methoxyimino, Z is a
group RyR3C=N-, R, is trifluoromethyl and R; is 2-(B-naphthyl)ethenyl, phenyl, 3-chloro-
phenyl, 4-chlorophenyl, p-tolyl, a,0,a-trifluoro-m-tolyl, B-naphthyl or 2-pyridyl;

those compounds of the formula I in which R, is methyl, (Y-X) is methoxyimino, Z is a

group RyR3C=N-, R, is cyclopropyl and Rj is 3- -chlorophenyl, 4- chlorophcnyl 3-bromo-
phenyl, a,0,a-trifluoro-m-tolyl, 4-phenoxyphenyl or B- -naphthyl;

The process according to the invention for the preparation of the compounds of the

formula I comprises reacting an oxime Z-OH, in particular an oxime of the general
formula

N
/C=N-OH | I

in which R, and Rj are as defined above,
with a benzyl alcohol derivative of the general formula

VX s~ CO0R:

in which R; and Y-X are as defined above and U is a leaving group.

This reaction is a nucleophilic substitution, which can be carried out under the reaction
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conditions which are customary for this type of reaction. The leaving group U in the
benzyl alcohol derivative of the formula II1 is preferably understood as meaning chlorine,
bromine, iodine, mesyloxy, benzenesulfonyloxy or tosyloxy. The reaction is expediently
carried out in an inert organic diluent such as a cyclic ether, for example tetrahydrofuran
or dioxane, acetone, dimethylformamide or dimethy! sulfoxide, in the presence of a base
such as sodium hydride, sodium carbonate or potassium carbonate, or a tertiary amine, for
example a trialkylamine, in particular diazabicyclononane or diazabicycloundecane, or
silver oxide, at temperatures between -20°C and 80°C, preferably in a temperature range
of from 0°C to 20°C.

Alternatively, the reaction can be effected in an organic solvent, for example methylene
chloride, with phase-transfer catalysis, in the presence of an aqueous basic solution, for
example sodium hydroxide solution, and in the presence of a phase-transfer catalyst, for
‘example tetrabutylammonium hydrogen sulfate, at room temperature [see, for example,
W.E. Keller, "Phasen-Transfer Reactions" [Phase-Transfer Reactions],

Fluka-Compendium Vol. I and II, George Thieme Verlag, Stuttéart (1986/1987), in which
particular mention is made of Chemistry Letters 1980, pages 869-870]. '

The compounds of the formula I which have been prepared in this manner can be isolated
and purified by methods known per se. Equally, any mixtures of isomers which may have
been obtained, for example mixtures of E/Z isomers, can be separated to give the pure
isomers, for example by chromatography or fractional crystallisation.

The oximes Z-OH, for example those of the formula II, which are used as startin g
materials in the process according to the invention are either known or can be prepared by
methods known per se, for example by reacting the corresponding carbonyl compound
RyR3C=0 with hydroxylamine chloride in the presence of a base, for example sodium
hydroxide or potassium hydroxide or pyridine. More methods can be found in
Houben-Weyl, "Methoden der Organischen Chemie" [Methods of Organic Chemistry],
Volume X/4, pages 3-308 (1968) "Herstellung ind Umwandlung von Oximen"
[Preparation and Conversion of Oximes).

Equally, the starting materials of the formula III, i.e. the alky! o.-(2-UCH;-phenyl)-
acrylates of the formula IMa, the alkyl a-(2-UCH,-phenyl)-B-(C, jalkylthio)acrylates of
the formula IIIb and the alkyl 2-(2-UCH,-phenyl)glyoxylate O-(C, ,alkyl)oxime of the
formula IIlc



Hzc\\C _COOR, C1-.2-A!kyl-S-HC\\C _COOR, C,-Z-Alkyl-O-N\\C/COORi
UCH, UCH, UCH,
Ma IIIb c

are either known or can be prepared by methods known per se. For example, European
Patent Publication (EP) 348 766 describes the preparation of methyl
a-(2-bromomethylphenyl)acrylate, EP 310 954 and Angew. Chem. 71, 349-365 (1959)
describe the preparation of methyl a-(2-bromomethylphenyl)-B-methylthioacrylate, and
EP 363 818 and also Angew. Chem. 71, 349-365 (1959) describe the preparation of
methyl 2-(2-bromomethylphenyl)glyoxylate O-methyloxime. The compounds of the
formulae IIla, IITb and Ilc, which are novel to date, form a further subject of the present
invention.

To prepare a C,_4alkyl -(2-bromomethylphenyl)-B-methylthioacrylate, a synthesis which
differs from the process described in EP 310 954 can also be used, which embraces, as the
first step, the bromination of the corresponding C;4alkyl 3-(4-bromobenzenesulfonyloxy)-
2-(o-tolyl)acrylate with N-bromosuccinimide to give the C,4alkyl
3-(4-bromobenzcncsulfonyloxy)-2-(2-bromchthylphcnyl)acrylatc and, as the second
step, the reaction of the last-mentioned ester with sodium methanethiolate to give the
desired end product. The starting material methyl 3-(4-bromobenzenesulfonyloxy)-
2-(o-tolyDacrylate is described, for example, in EP 310 954.

The compounds according to the invention have a fungicidal action and can accordingly
be used for controlling, or preventing, fungal attack in agriculture, in horticulture and in
the protection of wood. They are particularly suitable for inhibiting the growth of or for
destroying phytopathogenic fungi on parts of plants, for example leaves, stalks, roots,
tubors, fruit or flowers, and on seed, as well as for destroying harmful soil fungi.
Furthermore, wood-destroying and wood-discolouring fungi can be controlled using the
compounds according to the invention. The compounds according to the invention are
effective, for example, in the control of fungi of the classes of the Deuteromycetes,
Ascomycetes, Basidiomycetes and phycomycetes.
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The compounds according to the invention are particularly suitable for controlling the
following pathogens:

Powdery mildews (for example Erysiphe graminis, Erysiphe cichoracearum, Podosphaera
leucotricha, Uncinula necator, Sphaerotheca spp.)

Rusts (for example Puccinia tritici, Puccinia recondita, Puccinia hordei, Puccinia coronata,
Puccinia striiformis, Puccinia arachidis, Hemileia vastatrix, Uromyces fabae)

Scabs (for example Venturia inac.qualis)

Cercospora spp. (f;or example Cercospora arachidicola, Cercospora beticola)
Mycosphaerella spp. (for example Mycosphaerella fijiensis)

Alternaria spp. (for example Alternaria brassicae, Alternaria maii)

Septoria spp. (for example Septoria nodorum)

Helminthosporium spp. (for example Helminthosporium teres, Helminthosporium oryzea)
Plasmopara spp. (for example Plasmopara viticola) |

Pseudoperonospora spp. (for example Pseudoperonospora cuBensis)

Phytophthora spp. (for example Phytophthora infestans)

Pseudocercosporella spp. (for example Pseudocercosporella herpotrichoides)

Piricularia spp. (for example Piricularia oryzae)

Furthermore, the compounds act for example against fungi of the genera Tilletia, Ustilago,
Rhizoctonia, Verticillium, Fusarium, Pythium, Gaecumannomyces, Sclerotinia, Monilia,
Botrytis, Peronospora, Bremia, Glocosporlum, Cercosporidium, Penicillium, Ceratocystis,

Rhynchosporium, Pyrenophora, Didporthe, Ramularia and Leptosphaeria. Moreover,
cerain representatives of the compounds according to the invention have an action against
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fungi which damage wood, for example those of the genera Coniophora, Gloeophyllum,
Poria, Merulius, Trametes, Aureobasidium, Sclerophoma and Trichoderma.

The compounds of the formula I according to the invention are distinguished by a
prophylactic and curative, but mainly by a noticeable systemic action.

{Jndcr greenhouse conditions, they act against phytopathogenic fungi at concentrations of
from as little as 0.5 mg to 500 mg of active substance per lire of spray mixture. In the
field, it is advantageous to apply dosage rates of from 20 g to 1 kg of active substance of
the formula I per hectare per treatment. To control seed-bome or soil-borne fungi by the
seed-dressing method, it is advantageous to use dosage rates of from 0.001 gto1l.0gof
active substance of the formula I per kg of seed.

The compounds according to the invention can be formulated to give various
compositions, for example solutions, suspensions, emulsions, emulsifiable concentrates
and preparations in the form of powders. The fungicidal compositions according to the
invention comprise an effective amount of at least one compound of the general formula |
as defined above, as well as formulation auxiliaries. The compositions advantageously

comprise at least one of the following formulation auxiliaries:

solid carriers; solvents or dispersants; surfactants (wetting agents and emulsifiers);
dispersants (without surfactant action); and stabilisers.

As solid carriers, the following are mainly suitable: natural mineral substances, such as
kaolin, clays, kieselguhr, talc, bentonite, chalk, for example whiting, magnesium
carbonate, limestone, quartz, dolomite, attapulgite, montmorillonite and diatomaceous
earth; synthetic mineral substances, such as highly-disperse silica, aluminium oxide and
silicates; organic substances, such as cellulose, starch, urea and synthetic fesins; and
fertilisers, such as phosphates and nitrates, it being possible for such carriers to be, for
example, in the form of granules or powders.

As solvents or dispersants, the following are mainly suitable: aromatics, such as toluene,
xylenes, benzene and alkylnaphthalenes; chlorinated aromatics and chlorinated aliphatic
hydrocarbons, such as chlorobenzenes, chloroethylenes and methylene chloride; aliphatic
hydrocarbons, such as cyclohexané and paraffins, for example mineral oil fractions;
alcohols, such as butanol and glycol, as well as their ethers and .csters; ketones, such as
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acetone, methyl ethyl ketone, methyl isobutyl ketone and cyclohexanone; and strongly
polar solvents and dispersants such as dimethylformamide, N-methylpyrrolidone and
dimethyl sulfoxide, such solvents and dispersants preferably having flash points of at least
30°C and boiling points of at least 50°C, and water. Amongst the solvents or dispersants,
so-called liquefied gaseous extenders or carriers, which are products which are gaseous at
room temperature and under atmospheric pressure, are also suitable. Examples of such
products are, in particular, aerosol propellants, such as (halo)hydrocarbons. In the event
that water is used as solvent, it is also possible for, for example, organic solvents to be
used as auxiliary solvents.

The surfactants (wetting agents and emulsifiers) can be nonionic compounds, such as
condensation products of fatty acids, fatty alcohols or fatty-substituted phenols with
cthylene oxide; fatty acid esters and fatty acid ethers of sugars or polyhydric alcohols; the
products obtained from sugars or polyhydric alcohols by condensation with ethylene
oxide; block copolymers of ethylene oxide with propylene oxide; or alkyldimethylamine
oxides. '

The surfactants can also represent anionic compounds, such as soaps; fatty sulfate esters,
for example dodecyl sodium sulfate, octadecyl sodium sulfate and cetyl sodium sulfate;
alkylsulfonates, arylsulfonates and fatty-aromatic sulfonates, such as
alkylbenzenesulfonates, for example calcium dodecylbenzenesulfonate, and
butylnaphthalenesulfonate; and more complex fatty sulfonates, for example the amide
condensation products of oleic acid and N-methyltaurine, and the sodium sulforate of
dioctyl succinate. .

Finally, the surfactants can be cationic compounds, such as alkyldimethyl-
benzylammonium chlorides, dialkyldimethylammonium chlorides,
alkyltrimethylammonium chlorides and ethoxylated quaternary ammonium chlorides.

As dispersants (without surfactant action) the following are mainly suitable: lignin,
sodium salts and ammonium salts of ligninsulfonic acid, sodium salts of maleic
anhydride/diisobutylene copolymers, sodium salts and ammonium salts of sulfonated
polycondensation products of naphthalene and formaldehyde, and sulfite waste liquors.

Examples of dispersants which can be employed and are particularly suitable as thickeners
or anti-seting agents are methylcellulose, carboxymethylcellulose,
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hydroxyethylcellulose, polyvinyl alcohol, alginates, caseinates and blood albumin.

Examples of suitable stabilisers are acid-binding agents, for example epichlorohydrin,
phenyl glycidyl ether and soya epoxides; antioxidants, for example gallic esters and
butylhydroxytoluene; UV absorbers, for example substituted benzophenones,
diphenylacrylonitrile acid esters and cinnamic esters; and deactivators, for example salts
of ethylenediaminetetraacetic acid, and polyglycols.

Besides the active compounds of the formula I, the fungicidal compositions according to
the invention can also comprise other active compounds, for example other. types of
fungicidal compositions, insecticidal and acaricidal compositions, bactericides, plant
growth regulators and fertilisers. Such combination compositions are suitable for
broadening the spectrum of action or for specifically influencin g plant growth.

In general, the compositions according to the invention comprise between 0.0001 and 85
per cent by weight of a compound or compounds according to the invention as active
substance(s), depending on the nature of these compositions. They can be in a form which -
is suitable for storage and transport. In such forms, for example emulsifiable concentrates,
the concentration of active substance is usually in the higher range of the above
concentration interval. These forms can then be diluted with identical or different
formulation auxiliaries to concentrations of active substance which are suitable for use in
practice, and such concentrations are usually in the lower range of the above concentration
interval. Emulsifiable concentrates generally comprise 5 to 85 per cent by weight,
preferably 25 to 75 per cent by weight, of the compound(s) according to the invention.
Suitable as use forms are, inter alia, ready-for-use solutions, emulsions and suspensions,
which are suitable, for example, as spray mixtures. The concentrations in such spray
mixtures can be, for example, between 0.0001 and 20 per cent by weight. In the ultra-low
volume method, it is possible to formulate spray mixtures in which the concentration of
active substance is preferably from 0.5 to 20 per cent by weight, while the concentration
of active substance in the spray mixtures formulated in the low-volume method and in the
high-volume method is preferably from 0.02 to 1.0, or 0.002 t0 0.1, per cent by weight.

The fungicidal compositions according to the invention can be prepared by mixing at least
one compound according to the invention with formulation auxiliaries.

The compositions can be prepared in a known manner, for example by mixing the active
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substances with solid carriers, by dissolving or suspending them in suitable solvents or
dispersants, if appropriate with the ‘use of surfactants as wetting agents or emulsifiers, or
of dispersants, by diluting pre-prepared emulsifiable concentrates with solvents or
dispersants, etc.

In the case of compositions in the form of powders, the active substance can be mixed
with a solid carrier, for example by concomitant grinding; or the solid carrier can be
impregnated with a solution or suspension of the active substance, and the solvent or
dispersant can then be removed by evaporation, heating or by filtering off with suction
under reduced pressure. By adding surfactants or dispersants, it is possible to make such
compositions in the form of powders readily wettable with water, so that they can be
converted into aqueous suspensions which are suitable, for example, as spray liquors.

Alternatively, the compounds according to the invention can be mixed with a surfactant
and a solid carrier to form a wettable powder which is dispersible in water, or they can be
mixed with a solid pregranulated carrier to form a product in the form of granules.

If desired, a compound according to the invention can be dissolved in a solvent which is
not miscible with water, for example an alicyclic ketone, which advantageously contains
dissolved emulsifier, so that the solution is self-emulsifying when added to water. On the
other hand, the active substance can be mixed with an emulsifier, and the mixture can then
be diluted with water to the desired concentration. Moreover, the active substance can be
dissolved in a solvent and the solution can then be mixed with an emulsifier. Such a
mixture can equally be diluted with water to the desired concentration. In this manner,
emulsifiable concentrates, or ready-for-use emulsions, are obtained.

The compositions according to the invention can be used by the application methods
customary in crop protection or in agriculture. The process according to the invention for
controlling fungi comprises treating the locus to be protected or the goods to be protected
for example plants, parts of plants, or seeds, with an effective amount of a compound
according to the invention, or a composition according to the invention.

e

The examples which follow illustrate the invention.
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[. Preparation of the active compound of the formula I:

Example 1: 0.637 g of methyl 2-(2-bromomethylphenyl)acrylate as well as 0.5 g of
3-trifluoromethylacetophenone oxime in 2 ml of dimethylformamide are added dropwise
at 5-10°C to a suspension of 0.24 g of sodium hydride (55-60 % in oil) in 20 ml of
dimethylformamide, while passing in argon. The reaction mixture is stirred for a further
30 minutes. When the reaction has ended, the mixture is poured into water, and the
aqueous mixture is extracted using three portions of ethyl acetate. The combined organic
phases are washed twice with water, dried over anhydrous sodium sulfate and evaporated
under reduced pressure. The oil which remains is then purified by chromatography on
silica gel using n-hexane/methylene chloride (1:1) as the mobile phase.

In this manner, methyl 2-[a-{[(E/Z-a-mcthyl-3-triﬂuoromcthy1bcnzyl)imino]oxy}-
o-tolyl]acrylate is obtained as a colourless oil. (MS: 377(4); 115)

Example 2: 1.27 g of methyl 2-(2-bromomethylphenyl)acrylate and 0.94 g of
4-phenylcyclohexanone oxime are added to a two-phase mixture of 30 ml of methylene
chloride and 30 ml of 2.2 N sodium hydroxide solution, containing 4.38 g of
tetrabutylammonium hydrogen sulfate as phase-transfer catalyst. The mixture is then
stirred vigorously for 30 minutes. When the reaction is complete, the organic phase is
separated off and dried over anhydrous sodium sulfate, and the organic solvent is distilled
off. The oil which remains is purified by chromatography on silica gel using ethyl
acetate/n-hexane (1:9) as the mobile phase.

In this way, methyl 2-[a{ [(4-phenylcyclohexylidene)amino]oxy }-o-tolyl]acrylate is
obtained as a yellow oil. (MS: 363(5); 115)

Example 3: 1 g of methyl a-(2-bromomethylphenyl)-B-methylthioacrylate and 0.67 gof
3-trifluoromethylacetophenone oxime are added to a two-phase mixture of 3 m! of
methylene chloride and 3 ml of 2.2 N sodium hydroxide solution, containing 1.5 g of
tetrabutylammonium hydrogen sulfate as phase-transfer catalyst. The reaction mixture is
stired vigorously at room temperature for approximately 15 minutes. The same amounts
of methylene chloride, 2.2 N sodium hydroxide solution and tetrabutylammonium
hydrogen sulfate are then added, and stirring is continued for a further 15 minutes, When
the reaction is complete, the mixture is rendered neutral using saturated sodium hydrogen
carbonate solution, and the organic phase is separated off, washed three times with water
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and dried over anhydrous sodium sulfate. After the organic solvent has been distilled off,
the oil which remains is purified by chromatography on silica gel using diethyl
ether/n-hexane (1:1) as the mobile phase.

In this manner, methyl 2-[a-{[(a-methyl-3-trifluoromethylbenzyl)imino]oxy} -
o-tolyl]-3-methylthioacrylate is obtained as a yellow oil. (MS: 376(30); 161).

Example 4: 5 g of methyl 2-(2-bromomethylphcnyl)glyo_:cylatc O-methyl oxime and 3.2 g
of B-acetonaphthone oxime in 80 ml of dimethylformamide are added dropwise at0°Ctoa
suspension of 0.78 g of sodium hydride (80 % in oil) in 20 ml of dimethylformamide,
while passing in argon gas, and stirring of the reaction mixture is continued for 4 hours at
0°C. When the reaction is complete, the mixture is hydrolysed using saturated ammonium
chloride solution and extracted three times using diethyl ether. The combined organic
phases are dried over anhydrous sodium sulfate, and the solvent is distilled off. The oil
which remains is purified by chromatography on silica gel using diethyl ether/n-hexane
(1:1) as the eluent, and the product is crystallised from methylene chloride/diethyl
ether/n-hexane.

In this manner, methyl 2-[a-{ ((1-[B-naphthyl]ethyl)imino]oxy }-o-tolyl]glyoxylate
O-methyl oxime is obtained as white crystals, m.p. 97-98°C. (MS: 390(4); 116)

Examples 5-41: Compounds 5 to 11 of formula I, which are mentioned in the table below
and are obtained as an oil, are obtained from the corresponding o-substituted benzyl
bromide of the formula IIT (U = Br) and the corresponding oxime of the formula II
analogously to the method described in Example 1 ("method 1"), Example 2 ("method 2"),
Example 3 ("method 3") and Example 4 ("method 4").

These compounds, as well as the compounds of Examples 1 to 4, are characterised by
selected values of their mass spectrum: the first value corresponds to the highest mass
number. The second value corresponds to the basis peak. The intensity of the signal with
the highest mass number appears in brackets as a percentage, relative to the basis peak
(= 100 %).



Table 1:
 Ex- Y-X R, R; Physical Method
ample data (MS) 172/3/4
5 CH, H 4-chlorophenyl 329(1); 115 1
6 CH, H phenyl 295(2); 115 2
7 CH, 4-tert-butyl- 343(6); 115 A2
cyclohexylidene
7a CH, CH; | 3,4-methylene- 353(6); 115 1
dioxyphenyl
8 CH;3S-CH| CH;3 3,4-dichlorophenyl 424(2); 161 3
9 CH3S-CH| CH, B-naphthyl 405(1); 161 3
10 CH3S-CH| CH; | 2-thienyl 314(29); 161 3
11 CH3S-CH| CH; | 2-pyridyl 356(<0.5); 161 3

The following methoximinoglyoxylic acid derivatives of Table 2, which are obtained,
mainly by method 4, in form of solids or oils are characterised by melting point and/or MS
(= mass spectrum):



LV 10609

-17 -
R, CH30-N=C-COOCH,
\C=N-'O-CH2
Table 2: s
Ex- R, R, Physical
ample data
12 CH, a,o,a-trifluoro-m-tolyl oil 408(<0.5); 186
13 CH;4 3,4-dichlorophenyl m.p. 103-105°C
14 CH, 2-thienyl oil 346(2); 116
15 CH; 2-pyridyl m.p. 82-84°C
16 1,2,3,4-tetrahydro-a-naphthylidene oil 366(1); 116
17 CH, 4-chlorophenyl cryst. 343(2); 116
18 n-propyl | phenyl cryst. 368(<0.5); 116
19 CH, 4-methoxyphenyl cryst. 370(10); 116
20 CH, 3,4,5-trimethoxypheny! oil 430(49); 116
21 CH, 2-furyl m.p. 95-97°C
22 CH, 3-bromophenyl » cryst. 389(0.5); 116
23 CH, 1,4,8-trimethylnona-1,3,7-trienyl | oil 426(2); 116
24 CH, 3-triflucromethylbenzyl -oil 422(4); 116
25 CH, 4-nitrophenyl cryst. 354(1); 116
26 CH, 3-nitrophenyl cryst. 354(0.5); 116
27 CF, phenyl cryst. | 222(4); 116
28 CH;CH,-| phenyl oil 323(2); 116
29 i-propyl | phenyl oil 368(1); 116
30 CF; 3-bromophenyl oil 252(2); 116
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Table 2:  (continuation)
Ex- R, R; Physical
ample data
31 |CF; 4-tolyl cryst} 222(6); 116
32 |CH; 2-benzofuryl m.p. 110-112°C
33 |CH, 3,5-di(trifluoromethyl)phenyl m.p. 76-78°C
34 | CH, 4-fluorophenyl m.p. 89-90°C
- 35 | CH;0-CH,-| B-naphthyl oil |420(4); 45
36 | cyclopropyl | phenyl oil |3553); 116
37 |CH, 1-phenoxyethyl cryst} 291(63); 116
38 | CH, 3,4-methylenedioxyphenyl oil |384(12); 116
39 |CK 3-trifluoromethylphenyl oil |240(3); 116
40 |CH; 3-fluorophenyl
41 |cyclopropy! | 3,4-methylenedioxyphenyl
42 |isopropyl | 3,4-methylenedioxyphenyl
43 | CH, 6-(1,4-benzodioxanyl)
44 | cyclopropyl| 6-(1,4-benzodioxanyl)
45 |CH; 3,4-(difluoromethylenedioxy)phenyl
46 |CH; 3,4-(dif1uoromethylencdioxy)bcnzyl-
47 | CH,3 3,4-ethylenedioxybenzyl
48 |CH, 2,3-(difluoromethylenedioxy)phenyl
49 | CH, 4-methoxy-3-(methylthiomethyl)phenyl
F O
50 | CH, FI D\
F” "0
st | en, F;,Cr/ICI O\
SN0
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Table 2:  (continuation)
Ex- R, R; Physical
ample data
CgHa(m-CF4,p-Cl)
N =
52 ‘S=
L & S
CeHy(p-Cl)
53
Ls
54 CH;3 3,4-methylenedioxybenzyl
55 CH,3 6-nitro-3,4-(methylenedioxy)phenyl
56 H 3,4-(difluoromethylenedioxy)phenyl
57 CH; 2-(3,4-methylcncdioxyphcnyl)ethcnyl
58 CH,4 2-(3,4-methylenedioxyphenyl)ethyl
59 CH, 4-methoxy-3-(methylsulfinylmethyl)phenyl
60 CH; 4-methoxy-3-(methylsulfonylmethyl)phenyl
61 CH;,3 3,4-propylenedioxyphenyl
0 |
62 | CH; HaC ¢
H30 0
o
63 | cH, 4 :@
o OCH,-
64 CH, 3,4-methylenedioxybenzoyl
OCH,
O
65 | CHs ¢
0]
66 CH, 3-allyloxyphenyl
67 CH,4 3-propargyloxyphenyl
68 CH,4 3-cyclopropylmethoxypheny! oil |410(8);116




=20 -

Table 2: (continuation)

Ex- R, Rj Physical
ample data

69 CH,4 3-(2,2-dichlorovinyloxy)phenyl

70 CH,4 3-cyanophenyl

71 CH, 3-thiocyanatophenyl

72 CH, 4-(2,2-dichlorovinyl)phenyl

73 CH, 5-(2-cyanobenzofuryl

| L
CHON=CH

75 | cH, /@\
CHy00C

0]

77 |H <° CHy
o) Z
Cl
78 CH; 4-difluoromethoxyphenyl
79 CH, 3-acetoxyphenyl

o
80 | CH, HiC < :@\
o
°! s CH30 “<O:©\
0

82 CH;, 4-methoxy-3-nitrophenyl
83 CH, 4-methoxy-3-(methoxymethyl)phenyl
84 CH;, 3-allyloxy-4-methoxyphenyl
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Table 2:  (continuation)
Ex- R, R;3 Physical
ample data
85 CH; 3-ethoxy-4-methoxyphenyl
CH,
86 | CH, ci m oil
87 CH, 3-(2,5-dimethylthienyl)
88 CH;, 2-(5-methylthienyl)
89 cyclopropyl | 4-fluorophenyl
90 CH, 4-fluoro-3-trifluoromethylphenyl
91 H 3-nitrophenyl
92 CH,4 3-cyanomethoxyphenyl
93 CH, 4-fluoro-3-phenoxyphenyl
94 CH;,4 4-thiocyanato-3-trifluoromethylphenyl
95 CH3CH=CH | 3,4-methylenedioxyphenyl
96 CN 3,4-methylenedioxyphenyl
97 CH;S0, 3,4-methylenedioxyphenyl
98 CH,;CH, 3,4-(diﬂuoromethylenedioxy)pheﬁyl
99 CH3CH,CH, | 3,4-(difluoromethylenedioxy)phenyl
100 isopropyl ,3,4-(diﬂuoromcthylcnedioxy)phcnyl
101 cyclopropyl 3,4-(diﬂuoromcthylcncdioxy)phcnyl
102 CH;0CH, 3,4-(difluoromethylenedioxy)phenyl
103 | CH, 1-(3,4-methylenedioxyphenyethyl
104 H 1-methyl-1-(3,4-methylenedioxyphenyl)ethyl
105 H 2-thienoyl
106 CH; 4-(pentafluoroethoxy)phenyl




Table 2:  (continuation)
Ex- R, R; Physical
ample data
107 CH, 4-(2,2,2-tifluoroethoxy)phenyl oil
108 CH, 4-(1, 1,2,3,3,3-hcxaﬂuoropropoxy)phcnyl
- 109 CH,SCH, 3,4-methylenedioxyphenyl
110 CH;CH, 2-thienyl
111 CH;CH,CH, | 4-tolyl
112 CH, 4-chloro-2-methoxyphenyl
113 CH;CH=CH | 3-wifluoromethylphenyl
115 | CH, Of@\
O
116 CH, m
0
0o
W | ey, S}
O
118 | CH, H;:’C{ Ojg\
119 CH, 6-methoxy-B-naphthyl
120 CH,CH, B-naphthyl
121 CH3CH,CH,; | B-naphthyl
122 isopropyl B-naphthyl
123 tert-butyl B-naphthyl
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Table 2:  (continuation)
Ex- R, R, Physical
ample data

124 CH,S phenyl oil

125 CH;S 4-chlorophenyl
=126 CH3S 3-trifluoromethylphenyl

127 CH;0 4-chlorophenyl

128 CH; . 4-fluorobenzoyl

129 CH, 3-bromobenzoyl

130 CH; 3-nitrobenzoyl

131 CH; 3-trifluvoromethylbenzoyl

132 CH, 2-toluoyl

133 CH; 4-chloro-3-trifluoromethylbenzyl

134 CH; phenyl

135 CH; 3-chlorophenyl

136 CH, 3,5-dichlorophenyl

137 CH, 6-fluoro-3-tolyl .

138 CH, 3-trifluoromethoxyphenyl oil | 425(1);116

139 CH, 2-(5-chlorothienyl)

140 CF; 2-(B-naphthyl)ethenyl

141 CEF; 3-chlorophenyl

142 CEF; 4-chlorophenyl

143 CF; B-naphthyl

144 CF; 2-pyridyl

145 cyclopropyl | 3-chlorophenyl

146 cyclopropyl | 4-chlorophenyl
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Table 2:  (continuation)

Ex- R, R, Physical
ample data

147 cyclopropyl | 3-bromophenyl

148 cyclopropyl | 3-trifluoromethylphenyl

‘1 49 cyclopropyl | 4-phenoxyphenyl

150 cyclopropyl | B-naphthyl

Examples 151-157: The compounds of the formula I listed in Table 3 below are obtained,
in the form of oils, from the corresponding o-substituted benzyl bromide of the formula III

(U = Br) and the corresponding oxime of the formula II analogously to the process
described in Example 1 ("method 1"):

Y-X .- COOCH,CHy

C
R;
“C=N-0-CH,
/
Rs
Table 3:
Ex- Y-X R, R, Physical
ample ‘ data (MS)
151 CH, CH, 4-fluorophenyl . 341(3); 115
152 ) | CH, CH, 2-thienyl 329(4); 115
153 *) | CH, CH, 2-thienyl 329(6); 115
154 CH, CH, 3,4-dichlorophenyl 391(2); 115
155 CH, CF; phenyl 205(0,5); 115
156 CH, CH,4 4-nitrophenyl 368(2); 115
157 CH, CH, B-naphthyl 373(7); 115

*) Compounds 152 and 153 are E/Z isomers (not atiributed).
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Formulation Examples

Fi:
An emulsifiable concentrate has, for example, the following composition:

gllitre
Active substance of Tables 1 to 3 100
Nonylphenol (10)ethoxylate
(nonionic emulsifier) 50
Calcium dodecylbenzenesulfonate o
(anionic emulsifier) 25
N-Methyl-2-pyrrolidone (solubiliser) 200
Mixture of alkylbenzenes (solvent) to 1 litre

The active substance and the emulsifiers are dissolved in the solvent and in the solubiliser.
By emulsifying this concentrate in water, a ready-for-use spray liquor of any desired
dilution can be prepared.

F2:

A wettable powder has, for example, the following composition:

Per cent

by weight
Active substance of Tables 1 to 3 ' 25.0
Silica (hydrated; carrier) 20.0
Sodium laurylsulfate (wetting agent) 2.0
Sodium lignosulfonate (dispersant) 4.0
Kaolin (carrier) 49.0

The components are mixed with each other and ground finely in a suitable mill. By
dispersing the mixture in water, a suspension which is suitable as ready-for-use spray
mixture is obtained.
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Biological Examples:

Example Bl: Puccinia coronata (curative action)

30-40 oat seedlings cv. "Selma” (distributed to 2 pots of & 7 cm) are infected with
Puccinia coronata by spraying with an aqueous spore suspension (approx. 150,000
uredospores/ml). The test plants are subsequently incubated for 24 hours at 20-24°C and
under dew-point conditions. The oat seedlings are then sprayed thoroughly from all sides
with a spray mixture prepared with a wettable powder of the active substance (with 160
ppm of active ingredient). They are cultured further in a controlled-environment cabinet at
19°C and with a photoperiod of 14 hours. The test is evaluated 9-10 days after infection by
determining the leaf area infected with Puccinia coronata as a percentage compared with
the infected, untreated control.

The following compounds, for example, show an action of more than 75 % when used at a
dosage rate of 160 ppm: 3, 8, 9, 11, 12, 17, 78, 90, 107, 128, 131, 133, 138, 148.

Untreated, but infected control plants showed a level of infection with Puccinia of 100 %.

Example B2: Action against Cercospora arachidicola on peanut plants (curative action)
Two peanut plants cv. "Tamnut" in the 4-leaf stage are sprayed with a conidia suspension
of Cercospora arachidicola (approx. 200,000 conidia/ml) and subsequently incubated at
25-26°C and under dew-point conditions. After two days, the plants are sprayed
thoroughly from all sides with a spray mixture prepared with a wettable powder of the
active substance (with 160 ppm of active ingredient). The treated plants are subsequently
incubated in a controlled-environment cabinet under the following conditions: 25-27°C
and 80 % atmospheric humidity during the day, 20°C and dew-point conditions during the
night; the photoperiod in each case is 16 hours. 12 days after the treatment, the test is
evaluated by determining the leaf area infected with Cercospora arachidicola as a
percentage compared with the infected control.

Compared with untreated, but infected control plants (number and size of lesions =
100 %), peanut plants which have been treated with active substances from the tables
showed a highly reduced level of infection with Cercospora.

The following compounds, for example, show an action of more than 75 % when used at a
dosage rate of 160 ppm: 3, 8,9, 10, 11, 12, 13, 14, 17, 19, 22, 24, 25, 26, 30, 32, 33, 34,
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36, 38, 40, 41, 44, 49, 52, 66, 68, 71, 83, 90, 101, 129, 130, 133, 138, 145, 148.

Example B3: Erysiphe graminis (protective action)

30-40 wheat seedlings cv. "Lita" in the 1-leaf stage (distributed to two pots of @ 7 cm) are
sprayed thoroughly with a spray mixture prepared with a wettable powder of the active
substance (with 160 ppm of active in gredient) and then cultured further in the greenhouse.
One day after the treatment, the plants are dusted with conidia of Erysiphe graminis. The

test is evaluated 7 days after the infection by determining the size of the leaf area covered
in Erysiphe graminis as a percentage compared with the infected control.

The following compounds, for example, show an action of more than 75 % when used at a
dosage rate of 160 ppm: 1, 3,4, 5,7A, 8,9, 10, 11, 13, 15, 16, 18, 23, 24, 25, 27, 29, 31,
33, 34, 37, 39, 40, 52, 53, 70, 86, 89, 105, 119, 120, 126, 127, 128, 135, 137, 141, 149.

Untreated, but infected control plants show a level of infection with Erysiphe of 100 %.

Example B4: Venturia inaequalis (curative action)

Two apple seedlings cv. "Golden Delicious” are sprayed with a conidia suspension of
Venturia inaequalis and subsequently incubated at 18°C and under dew-point conditions.
After 24 hours, the plants are sprayed thoroughly from all sides with a spray mixture
prepared with a wettable powder of the active substance (with 50 ppm of active
ingredient). The treated apple seedlings are subsequently cultured further in the
greenhouse. 9-10 days after the treatment, the test is evaluated by determining the leaf
area covered in Venturia inaequalis as a percentage compared with the infected control.

The following compounds, for example, show an action of more than 75 % when used at a
dosage rate of 50 ppm: 1, 3, 7A, 8, 9, 10, 12, 13, 14, 15, 17, 19, 20, 22, 24, 28, 29, 30, 31,
32, 33, 34, 36, 38, 44, 49, 54, 61, 64, 66, 78, 82, 83, 85, 105, 106, 117, 124, 131, 134, 135,
139, 142, 147, 154, 157. -

Example B5: Alternaria brassicae (protective action)

4 cabbage seedlings, cv. "Vorbote", in the 6-leaf stage, distributed to 2 pots, are sprayed
thoroughly with a spray mixture prepared with a wettable powder of the active substance
(with 50 ppm of active ingredient) and subsequently cultured further in a
controlled-environment cabinet at 19°C and with 16 hours illumination per day. Two days
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after the treatment, the plants are infected by spraying with an aqueous conidia suspension
(approx. 30,000 conidia/ml). The cabbage plants are then incubated at 24-26°C, under
dew-point conditions and with a photoperiod of 16 hours. The test is evaluated 2-5 days
after the infection by determining the leaf area infected with Alternaria brassicae as a
percentage compared with the infected, untreated control.

The following compounds, for example, show an action of more than 75 % at a dosage
rate of 50 ppm: 1, 3, 4, 8,9, 12, 13, 14, 17, 20, 22, 23, 24, 25, 26, 28, 29, 30, 31, 32, 33,
34, 36, 38, 54, 55, 67, 92, 105, 124, 130, 136, 138, 143, 150, 157.

Example B6: Action against Phvtophthora infestans on tomatoes

a) Curative action

After a raising period of three weeks, tomato plants cv. "Roter Gnom" are sprayed with a
zoospore suspension of fungus and incubated in a cabinet at 18 to 20°C and saturated
atmospheric humidity. The humidification is interrupted after 24 hours. After the plants
have dried, they are sprayed with a mixture which contains the active substance,
formulated as a wettable powder, at a concentration of 200 ppm. After the spray coating
has dried on, the plants are returned to the humid cabinet for 4 days. Number and size of
the typical lesions which have developed after this period are used as a scale for assessing
the activity of the tested substances.

b) Preventive-systemic action

The active substance, formulated as a wettable powder at a concentration of 60 ppm
(relative to the soil volume) is placed on the soil surface of potted tomato plants, aged
three weeks, cv. "Roter Gnom". After a waiting period of three days, the underside of the
leaves of the plants is sprayed with a zoospore suspension of Phytophthora infestans. They
are then kept for 5 days in a spray cabinet at 18 to 20°C and saturated atmospheric
humidity. After this time, typical lesions develop, whose number and size is used for
assessing the activity of the tested substances.

Compounds from Tables 1-3 effect inhibition of the disease level to less than 20 %.

Example B7: Plasmopara viticola (protective action)

2 grapevine seedlings cv. Riesling x Sylvaner, each in the 4-5 leaf stage, are sprayed
thoroughly from all sides with a spray mixture prepared with a wettable powder of the
active substance (with 160 ppm of active ingredient) and subsequently cultured further in
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a controlled-environment cabinet at 17°C, 70-80 % relative atmospheric humidity and
with a photoperiod of 16 hours. After 6 days, the test plants are infected by spraying the
undersides of the leaves with zoosporangia of Plasmopara viticola, suspended in distilled
water (approx. 300,000 sporangia/ml). The grapevine plants are then incubated as follows:
1 day at 22°C and under dew-point conditions in the dark and subsequently 4 days in the
greenhouse. To induce fructification of Plasmopara viticola, the grapevines are transferred
to a controlled-environment cabinet with dew-point conditions at 22°C on day 5 after the
infection. ’ ‘

The tests are carried out in each case on day 6 after the infection by determining the leaf
area infected with Plasmopara viticola as a percentage compared with the infected,
untreated control.

The following compounds, for example, show an action of more than 75 % at a dosage
rate of 160 ppm: 3,4, 8,9, 11, 12, 17, 22, 24, 28, 29, 30, 31, 32, 36, 38, 41, 43, 45, 53, 61,
62, 82, 102, 107, 120, 125, 129, 135, 138, 147, 150.
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WHAT IS CLAIMED IS:

1. A compound of the general formula
Y XS~ CO0R:

- Z'O'CH2 I

in which R, is Cy 4alkyl, (Y-X) is CHp=, Cy_jalkylthio-CH= or C_,alkyl-ON=and Z is an
aldimino or ketimino group.

2. A compound according to claim 1, in which Z is a group

R,

AN
C=N-
SN
Rj

in which R, is hydrogen, C, 4alkyl, C 4haloalkyl or C;_¢cycloalkyl and R3is C galkyl,
aryl-C, 4alkyl, heteroaryl-C, salkyl, C, salkenyl, aryl-C, 4alkenyl, heteroaryl-C, salkenyl,
C;.¢cycloalkyl, aryl, heteroaryl, C, 4alkanoyl, aroyl or heteroaroyl, or R, and R; together
with the carbon atom to which they are bonded form a substituted or unsubstituted four- to
seven-membered saturated ring which may contain an oxygen or sulfur atom and which
can additionally have a substituted or unsubstituted fused benzene ring.

3. A compound according to claim 1, in which R, is methyl.

4. A compound according to one of claims 1 to 3, in which (Y~X) is methylene,
methylthiomethylene or methoxyimino.

5. A compound according to claim 1, in which Z is a group

R,
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in which R; is hydrogen, C, 4alkyl, C, 4haloalkyl, C; 4cycloalkyl, C, 4alkenyl,

C, 4alkynyl, C; salkoxymethyl, C; yalkylthiomethyl, C, alkylsulfonyl, C, salkoxy,
C,.3alkylthio or cyano, and R; is C, calkyl, aryl-C, 4alkyl, heteroaryl-C, alkyl,
C,.12alkenyl, aryl-CMalkcn?l, aryloxy-C; 4alkyl, heteroaryloxy-C, 4alkyl,

heteroaryl-C; 4alkenyl, C;_¢cycloalkyl, aryl, heteroaryl, C, salkanoyl, aroyl or heteroaroyl,
or R; and Rj together with the carbon atom to which they are bonded form a substituted or
unsubstituted four- to seven-membered saturated or unsaturated ring which may contain
an oxygen atom, sulfur atom and/or nitrogen atom and which can additionally have a
substituted or unsubstituted fused benzene ring.

6. A compound according to claim 5, in which R, is methyl and (Y-X) is methoxyimino.

7. A compound according to any one of claims 2 to 4, in which, in the group R,R;C=N-,
the substituent R, is hydrogen, C,4alkyl, C, shaloalkyl or Cs_¢cycloalkyl, and the
substituent Ry is substituted or unsubstituted phenyl or heteroaryl.

8. A compound according to claim 1, selected from

methyl 2-[a-( [(a-mcthyl—B-Mﬂuomcmylbcnzyl)imino]oxy] -0-tolyl]-3-methyl-
thioacrylate, :

methyl 3-methylthio-2-[o-{ [(1-[B-naphthyl]cihyl)imino]oxy]-o-tolyl] acrylate,

methyl 2-[(1-{[(a-mcthyl-2-thienyl)imino]oxy}-o-tolyl]-3-mc.thy1thioacrylate,

methyl 2-[a-( [(a—mcthyl-3,4-dichlorobenzyl)imino]oxy} -o-tolyl]-3-methylthioacrylate,
methyl 2-[a-{[(1 -[B-naphthyl]ethyl)imino]oxy }-o-tolyl] glyoxylate O-methyl oxime,
methyl 2-[c-{ [(a-mcthyl-3-triﬂuonncd1ylbcnzy1)imino]-oxy} -o-tolyl] glyoxylate
O-methyl oxime,

methyl 2-[a-{ [(a-methyl-B,4—dichlorobcnzy1)imino]oxy}-o-tolyl] glyoxylate

O-methyl oxime,

methyl 2-[a-{ [(a-med1y1-2-thienyl)imino]oxy }-o-tolyl]glyoxylate O-methy! oxime and
methyl 2-[a-{ [(a—mcthyl-3-u'iﬂuonncthylbcnzyl)imino]-oxy }-o-tolyl]acrylate.

9. A compound according to claim 5, selected from

methyl 2-[a-{ [(oc-m§thyl-3-br0mbenzyl)iminb]oxy} -0-tolyl]glyoxylate O-methyl oxime,
methyl 2-[a-{ [(a-mcthyl-m-(tn'ﬂuoromcthyl)phcncthyl)imino]oxy) -o-tolyl]glyoxylate
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O-methyl oxime,

methyl 2-[a-{ [(l-[2-bcnzofury1]cthyl)imino]oxy}-o-tolyl]-glyoxylate O-methyl oxime,
methyl 2-[a-{ [(a-methyl-3,5-bistrifluoromcthylbcnzyl)imino]oxy}-o-tolyl] glyoxylate
O-methyl oxime and

methyl 2-[a-{ [(c-methyl-3,4-methylenedioxybenzyl)iminojoxy) -o-tolyl]glyoxylate
O-methyl oxime.

10. A fungicidal composition, which comprises, as the active substance, an effective
amount of at least one compound of the general formula I according to claim 1, together
with a suitable carrier material.

11. A composition according to claim 10, which comprises, as the active substance, a
compound according to any one of claims 2, 3, 4, 7 or 8.

12. A composition according to claim 10, which comprises, as the active substance, a
compound according to any one of claims 5, 6 or 9.

13. A process for the preparation of compounds of the general formula
YX .o~ CO0R:

Z-O-CH,

in which R, is C; 4alkyl, (Y-X) is CH,=, C,_,alkylthio-CH= or C,.calkyl-ON=and Z is an
aldimino or ketimino group, which comprises reacting an oxime Z-OH, in which Z is an
aldimino or ketimino group, with a benzyl alcohol derivative of the general formula

YX s g~ CO0R;

UCH, I

in which R and (Y-X) are as defined above and U is a leaving group.
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14. A process according to claim 13, in which the leaving group U is chlorine, bromine,
iodine, mesyloxy, benzenesulfonyloxy or tosyloxy.

15. A method for controlling or preventing fungal attack in agriculture, horticulture and in
wood preservation, which comprises application of a compound of formula I to plants, to
parts of plants or to the locus liable to be infested.

-
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Abstract

The invention relates to novel compounds of the formula
¥X g o~ CO0R:

Z-0-CH,

in which Ry is C; 4alkyl and (Y-X) is CH,, C,_;alkylthio-CH= or Ci.,alkyl-ON=and Z is
an aldimino or ketimino group, and to their preparation, as well as fungicidal compositions
with such compounds as active substances. The compounds can be employed for
controlling fungi in agriculture, in horticulture and in wood preservation.
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