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represents optionally substituted phenyl, phenylcarbonyl, phenylsulfonyl, 5-membered or 6-membered hetaryl, 5-membered or 6-

membered hetarylcarbonyl or 5-membered or 6-membered hetarylsulfonyl, or alkyl, cycloalkyl, alkenyl, alkynyl, alkylcarbonyl,
alkenylcarbonyl, alkynylcarbonyl, alkylsulfonyl, or C (=NOR% -ORP  and: R°® represents hydrogen, optionally substituted alkyl,
alkenyl and alkynyl. This effective quantity of the compound is absorbed by the plants or seeds.
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(54) Title: METHOD FOR IMMUNIZING PLANTS AGAINST BACTERIOSES

(54) Bezeichnung: VERFAHREN ZUR IMMUNISIERUNG VON PFLANZEN GEGEN BAKTERIOSEN

(§7) Abstract: The invention relates to a method for immunizing plants against bacterioses, character-

X ized in that the plants, the soil, or seeds are treated with an effective quantity of a compound of formula
m () (), wherein: X represents halogen, C;-C, alkyl or tritfluoromethyl; m is equal to 0 or 1; Q represents C
A (=CH-CH;) -COOCH;, C (=CH-OCH;) -COOCH5;, C (=CH-OCHs) -CONHCH;, C (=N-OCH5) -COOCHs;,

0 C (=N-OCHs5) -CONHCH; or N (-OCH3) -COOCHs;; A represents -O-B, -CH,0O-B, -CH,S-B, -OCH,-B,

-CH=CH-B, -C=C-B, -CH,O-N=C (R} -B or -CH,O-N=C (R}) -C (R?) =N-OR?, whereby B represents op-
tionally substituted phenyl, naphthyl, 5-membered or 6-membered hetaryl or 5-membered or 6-membered heterocyclyl, containing
one to three N atoms and/or one O atom or S atom or one or two O atoms and/or S atoms; R!represents hydrogen, cyano, alkyl, alkyl
halide, cycloalkyl, alkoxy; R? represents optionally substituted phenyl, phenylcarbonyl, phenylsulfonyl, 5-membered or 6-membered
hetaryl, 5-membered or 6-membered hetarylcarbonyl or 5-membered or 6-membered hetarylsulfonyl, or alkyl, cycloalkyl, alkenyl,
alkynyl, alkylcarbonyl, alkenylcarbonyl, alkynylcarbonyl, alkylsulfonyl, or C (=NOR®%) -ORP, and; R3 represents hydrogen, option-
ally substituted alkyl, alkenyl and alkynyl. This effective quantity of the compound is absorbed by the plants or seeds.

Al

e (57) Zusammenfassung: Verfahren zur Immunisierung von Ptlanzen gegen Bakteriosen, welches dadurch gekennzeichnet ist, dass
\& man die Pflanzen, den Boden oder Saatgiiter mit einer wirksamen Menge einer Verbindung der Formel (I), worin: X Halogen,
\& C,-C,-Alkyl oder Trifluormethyl; m 0 oder 1; Q C (=CH-CH;) -COOCH; , C (=CH-OCH;) -COOCH;, C (=CH-OCH3;) -CON-
) HCH; , C (=N-OCH;) -COOCHj5; , C (=N-OCH53) -CONHCHj; oder N (-OCH3) -COOCH; ; A -O-B, -CH,O-B, -CH,S-B, -OCH,-B,
ls -CH=CH-B, -C=C-B, -CH,0O-N=C (R!) -B oder -CH,O-N=C (R!) -C (R?) =N-OR”’, wobei B ggf. subst. Phenyl, Naphthyl, -gliedri-
~ ges oder 6-gliedriges Hetaryl oder 5-gliedriges oder 6-gliedriges Heterocyclyl, enthaltend ein bis drei N-Atome und/oder ein O- oder
8 S-Atom oder ein oder zwei O- und/oder S-Atome; R'Wasserstoff, Cyano, Alkyl, Halogenalkyl, Cycloalkyl, Alkoxy; R? ggf. subst.

Phenyl, Phenylcarbonyl, Phenylsulfonyl, 5-oder 6-gliedriges Hetaryl, 5- oder 6-gliedriges Hetarylcarbonyl oder 5- oder 6-gliedriges
o Hetarylsulfonyl, oder Alkyl, Cycloalkyl, Alkenyl, Alkinyl, Alkylcarbonyl, Alkenylcarbonyl, Alkinylcarbonyl, Alkylsulfonyl, oder C

a (=NOR?) -ORP; und R3 Wasserstoff, ggf. subst. Alkyl, Alkenyl, Alkinyl; bedeuten, behandelt, die von den Pflanzen oder Saatgiitern
aufgenommen wird.
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Verdofttentlicht: Zur Erkldrung der Zweibuchstaben-Codes und der anderen

—  mit internationalem Recherchenbericht Abkiirzungen wird auf die Erkldrungen ("Guidance Notes on
Codes and Abbreviations") am Anfang jeder reguldren Ausgabe
der PCT-Gazette verwiesen.
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METHOD FOR IMMUNIZING PLANTS AGAINST BACTERIOSES

The present invention relates to a method for immunizing plants
5 against bacterioses, which comprises treating the plants, the

soll or the seeds with an effective amount of a compound of the
formula I,

X

1n which

is halogen, C1-C4-alkyl or trifluoromethyl;

is 0 or 1;

1s C(=CH-CH3)-COOCH3, C(=CH-OCH3)-COOCH3, C(=N-OCH3)-CONHCH3,
C ("—“N—OCH3) “COOCH:.; or N( "OCH3) “COOCH3 ;

is -0-B, -CH,0-B, -CH,S-B, -OCH;-B, -CH=CH-B, -C=C-B,
~-CH»O0-N=C (R1)-B or ~CH,O-N=C(R1)-C(R2)=N-0OR3, where

B 1s phenyl, naphthyl, 5-membered or 6-membered hetaryl or
S—-membered or 6-membered heterocyclyl, comprising one to
three N atoms and/or one O or S atom or one or two O

and/or S atoms, the ring systems being unsubstituted or
substituted by one to three radicals R2:

R2 being cyano, nitro, amino, aminocarbonyl,
aminothiocarbonyl, halogen, C;-Cg-alkyl,
Ci1—~Cg-halogenalkyl, Ci3-Cg~alkylcarbonvil,
C1-Cg—alkylsulfonyl, Ci-Cg—-alkylsulfoxvl,
C3-Cg—-cycloalkyl, C;—-Cg-alkoxy, C1-Cg-halogenalkoxy,
C1~-Cg—alkyloxycarbonyl, C1-Cg¢—-alkylthio,
Ci1-Cg-alkylamino, di-C;-Cg-alkylamino,
Ci~Cg—alkylaminocarbonyl,
di1~Cy~Cg—alkylaminocarbonyl,
C1—Cg—alkylaminothiocarbonyl,
di-Cj-Cg-alkylaminothiocarbonyl, Cy;-Cg-alkenyl,
Cy-Cg—-alkenyloxy, phenyl, phenoxy, benzyl, benzyloxy,
5~ or 6-membered heterocyclyl, 5- or 6-membered

hetaryl, 5- or 6-membered hetaryloxy, C(r--l*JORC“)«-ORﬁ or
OC (R%) ,—C (RP) =NORP
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the cyclic radicals, in turn, being

unsubstituted or substituted by one to three
radicals RP:

RP being cvano, nitro, halogen, amino,
amlinocarbonyl, aminothiocarbonyl,
Cl--CG-alkyl ’ Cl—-Cg—halogenalkyl /
Ci-Ce~alkylsulfonyl, C1-Cg—alkylsulfoxyl,
C3—-Cg—cycloalkyl, Ci-Cg—alkoxy,
Ci1-Cg~halogenalkoxy, Cy1-Cg—alkoxycarbonyl,
Ci1-Cg~alkylthio, Ci1-Cg—alkylamino,
di-Ci~Cg—alkylamino,
C1-Cg¢—alkylaminocarbonyl,
di-Ci-Cg—alkylaminocarbonyl,
C1-Cg~alkylaminothiocarbonyl,
di-Ci-Cg—alkylaminothiocarbonyl,
Cr,-Cg—alkenyl, C,-Cg—alkenyloxy,
C3-Cg—cycloalkyl, C3-Cg—cycloalkenyl, phenyl,
phenoxy, phenylthio, benzyl, benzyloxy, 5-
or 6-membered heterocyclyl, 5- or 6-membered

hetarvl, 5- or 6-membered hetaryloxy or
C (=NOR™) -ORﬁ .

RY, Rﬁfbeing’hydrogen or C1—-Cg—alkyl;

is hydrogen, cyano, C1-Cs—-alkyl, Ci1-Cs-halogenalkyl,
C3-Cg~cycloalkyl, C1-Cy-alkoxy;

is phenyl, phenylcarbonyl, phenylsulfonyl, 5- or
6-membered hetaryl, 5- or 6-membered hetarylcarbonyl
or 5- or 6-membered hetarylsulfonyl, the ring systems

being unsubstituted or substituted by one to three
radicals R3;

C1-Cio—alkyl, C3-Cg—cycloalkyl, Cr—-Cig—alkenyl, Cy-Cqig-
alkynyl, C1-Cip—alkylcarbonyl, C,;-Cig—alkenylcarbonyl,
Ca~Cip—alkynylcarbonyl, Cy;~Cyip—alkylsulfonyl, or
C(Rg)zNORp, the hydrocarbon radicals of these groups

being unsubstituted or substituted by one to three
radicals RC¢: |

R¢ being cyvano, nitro, amino, aminocarbonyl,
aminothiocarbonyl, halogen, Cij-Cg—alkyl,
Ci1—~Cg—halogenalkyl, Ci—-Cg—alkylsulfonvyl,
C1—Cg—alkylsulfoxyl, C1-Cg—alkoxy,
C1—-Cg—halogenalkoxy, Ci1-Cg—alkoxycarbonyl,
C1-Cg—alkylthio, Ci-Cg-alkylamino,
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di-C1-Cg—alkylamino, C1—C¢—alkylaminocarbonyl ,
di-Cj~-Cg-alkylaminocarbonyl,
Cy1~-Cg—-alkylaminothiocarbonyl,
di-Cy-Cg¢-alkylaminothiocarbonyl, Cg—Cs—alkenyl '
Cr-Cg—alkenyloxy,

C3-Cg¢-cycloalkyl, C3-Cg~cycloalkyloxy, 5- or
6-membered heterocyclyl, 5- or 6-membered
heterocyclyloxy, benzyl, benzyloxy. phenyl,
phenoxy, phenylthio, 5- or 6-membered hetaryl,
10 5—- or 6-membered hetaryloxy and hetarylthio, it
being possible for the cyclic groups, in turn,
to be partially or fully halogenated or to have
attached to them one to three radicals R2; and

R3 is hydrogen, |
C1-Cg-alkyl, Cy-Cg-alkenyl, Cy-Cg-alkynyl, the
hydrocarbon radicals of these groups being

unsubstituted or substituted by one to three radicals
RE;

which 1s taken up by the plants or seeds. In addition, the
20 invention generally relates to the use of compounds of the
formula I for immunizing plants against bacterioses.

The present invention relates to the use of an effective amount of

compound of formula | for immunizing plants against bacterioses,

X,

in which
X is halogen, C;-C4-alkyl or trifluoromethyl;
1 is O or 1;

Q is C(=CH-CH3)-COOCH3, C(=CH-OCH3)-COOCHj,
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C(=N-OCH3)-CONHCH3, C(=N-OCHj3)-COOCH; or
N(~OCH3 ) ~COOCH3;

is -0-B, -CH,0-B, -OCH;~B, -CH=CH-B, -CmC-B,
—-CH,0~-N=C(R!)-B or -CH,0-N=C(R!)-C(R2)=N-OR3, where

B

is phenyl, naphthyl, 5-membered or 6-membered hetaryl
or 5-membered or 6-membered heterocyclyl, comprising
one to three N atoms and/or one O or S atom or one or
two O and/or S atoms, the ring systems being
unsubstituted or substituted by one to three radicals
R3:

R2 being cyano, nitro, amino, aminocarbonyl,
aminothiocarbonyl, halogen, C;-Cg-alkyl,
C,~-C¢-halogenalkyl, C;-Cg-alkylcarbonyl,

Ci1-Cg-alkylsulfonyl, C;~Cg-alkylsulfoxyl,
C3-C¢~-cycloalkyl, C,~Cg-alkoxy,
Ci1-C¢-halogenalkoxy, C;~Cg~alkyloxycarbonyl,
Ci-Cs—-alkylthio, C;-Cg¢-alkylamino,
di-C;-Cg-alkylamino, C;~Cg~alkylaminocarbonyl,
di-C;~-Cg-alkylaminocarbonyl,
Ci~C¢-alkylaminothiocarbonyl,
di-C;~Cg-alkylaminothiocarbonyl, Cz-Cg-alkenyl,
C2-Cg-alkenyloxy, phenyl, phenoxy, benzyl,
benzyloxy, 5~ or 6-membered heterocyclyl, 5- or

- 6-membered hetaryl, 5- or 6-membered hetaryloxy,
C(=NOR%)-ORP or OC(R®),-C(RP)=NORP,

the cyclic radicals, in turn, being
unsubstituted or substituted by one to three

radicals RP:

RP being cyano, nitro, halogen, amino,
aminocarbonyl, aminothiocarbonyl,
C;-Cg~-alkyl, C;-Cg-halogenalkyl,
Ci=-Cg-alkylsulfonyl, C;-Cg-alkylsulfoxyl,
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3b

C3~Cg-cycloalkyl, C;-C¢-alkoxy,
C,-Cg~halogenalkoxy, Cj;-Cg-alkoxycarbonyl,
C;-C¢-~alkylthio, C;-Cg-alkylamino,
di-C;~Cg¢=-alkylamino,
C;-Cg-alkylaminocarbonyl,
di-C;-Cg-alkylaminocarbonyl,
C;~Cg-alkylaminothiocarbonyl,
di-C;-Cg-alkylaminothiocarbonyl,
C,-Cg—-alkenyl, C,-Cg-~alkenyloxy,
C3—Cg¢—cycloalkyl, Ci3—Cg—cycloalkenyl, phenyl,
phenoxy, phenylthio, benzyl, benzyloxy, 5-
or 6-membered heterocyclyl, 5- or 6-membered
hetaryl, 5- or 6-membered hetaryloxy or
C{=NOR®)-ORP;

R% rP being hydrogen or C;-Cg-alkyl;

is hydrogen, cyano, C,-C4-alkyl, C;-C4-halogenalkyl,
C3-Cs-cycloa1kzl_., C1-Cs-alkoxy;

is phenyl, phenylcarbonyl, phenylsulfonyl, 5- or
6-membered hetaryl, 5- or 6-membered hetarylcarbonyl
or 5~ or 6-membered hetarylsulfonyl, the ring systems
being unsubstituted or substituted by one to three
radicals R2:

C1-Cy1o-alkyl, C3-Cg-cycloalkyl, C2-Cip-alkenyl, Cy-Cyo-
alkynyl, C;-Cjp-alkylcarbonyl, C,-Cjp-alkenylcarbonyl,
C3-Cjpo—-alkynylcarbonyl, C;-Cjp-alkylsulfonyl, or
C(R%)=NORP, the hydrocarbon radicals of these groups
being unsubstituted or substituted by one to three
radicals RC:

R¢ Dbeing cyano, nitro, amino, aminocarbonyl,
aminothiocarbonyl, halogen, C;-Cg-alkyl,
Ci;~-Cg¢-halogenalkyl, C;-Cg-alkylsulfonyl,
C,-Cg-alkylsulfoxyl, C;-Cg-alkoxy,
C1-C5-halogen‘alkoxy, Ci-C¢-alkoxycarbonyl,
C1-Cg¢-alkylthio, C;-Cg-alkylamino,
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di-C;~Cg-alkylamino, C;-Cg-alkylaminocarbonyl,
di-C;~Cg-alkylaminocarbonyl,
C,-Cg-alkylaminothiocarbonyl,
di-Cl-Cs—alkylaminothiqc arbonyl, C,-Cg¢-alkenyl,
C,-Cg~alkenyloxy,

C3-Cg~cycloalkyl, C3-Cg-cycloalkyloxy, 5- or
6-membered heterocyclyl, 5- or 6-membered
heterocyclyloxy, benzyl, benzyloxy, phenyl,
phenoxy, phenylthio, 5- or 6-membered hetaryl,
10 5~ or 6-membered hetaryloxy and hetarylthio, it
being possible for the cyclic groups, in turn,
to be partially or fully halogenated or to have
attached to them one to three radicals R2; and

R3 is hydrogen,
C;-Cg-alkyl, Cy-Cg-alkenyl, Cy-Cg—-alkynyl, the
hydrocarbon radicals of these groups being
unsubstituted or substituted by one to three radicals

R®

Bacteria are predominantly found in moderate and humid-warm

20 climatic regions as pathogens of diseases (bacterioses) in a
large number of crop plants. Occasionally, these diseases cause
substantial economic damage. Examples which are generally known
are the death of entire fruit plantations caused by a variety of
Erwinia species (“fireblight” in pears and apples), and bacterial
soft rot in potatoes and many other plants, various plant tumors
triggered by agrobacteria, and the necroses on a variety of
vegetables, on rice, wheat and citrus fruit, caused by
Xanthomonas species. The bacterioses caused by Pseudomonas

specles, 1n particular in vegetables, top fruit species and
30 tobacco are especially dreaded.

As can be expected, conventional fungicides which engage in
fungus~specific metabolic processes are not active against

bacterioses. Thus, the only way of controlling them which has
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been possible to date was the use of antibiotics (for example
Streptomycin, Blasticidin S or Kasugamicin), but this procedure
1s rarely practiced: the extensive use of antibiotics 1in
agriculture is debated since, in principle, these antibiotics
rely on the same mechanisms of action as are used agaihst
bacterial pathogens in human and veterinary medicine. They may
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thus favor the build-up of resistances. Moreover, antibiotics are
expensive, owing to their molecular structures (most of which are
complicated) and can only be produced by biotechnological

methods.

The exploitation or stimulation of the plants’ intrinsic defenses
would therefore constitute a sophisticated principle.

EP-A 420 803 describes the immunizing effect of

10 benzo-1,2,3-thiazole derivatives against various phytopathogenic
microorganisms. A similar effect of pyridylthiazoles is disclosed
1n WO-A 96/37493. However, the effect of these substances is
frequently insufficient.

15 It 1s an aim of the present invention to provide a method which
can be used widely, does not interfere with the tools available
against bacterioses in humans and animals, is ecologically and
toxicologically acceptable and does not damage the plants while

bringing about effective immunization against phytobacterioses.
20

We have found that this object is achieved by the method defined
at the outset. The active ingredients used are known as
fungicides and, in some cases, also as insecticides (EP-A

178 826; EP-A 253 213; WO-A 93/15046; WO-A 95/18789;

25 WO-A 95/21153; WO-A 95/21154; WO-A 95/24396; WO-A 96/01256; WO-A
97/15552) . However, no results have been available as vet on a
stimulation of the plant “Immunesystem”, which leads to
resistance to bacterioses.

30 The good tolerance, by plants, of the active ingredients of the
formula I at the concentrations required for controlling plant
diseases permits the treatment of aerial plant parts as well as
the treatment of plant propagation material, seed and the soil.

35 In the method according to the invention, the active ingredient

is taken up by the plant either via the leaf surface or via the
roots and 1is distributed in all of the plants in the plant sap.

The protective action after applying the method according to the
40 invention is therefore not only exerted to plant parts which have

been sprayed directly, but the resistance of all of the plant to
bacterioses i1s increased.

In a preferred embodiment of the method, the aerial plant parts
45 are treated with a formulation of the active ingredient I.
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The preparation of the active ingredients used in the method

according to the invention i1s known from the documents cited at
the outset.

Especially preferred active ingredients for the method according
to the invention are those whose substituents, in each case alone
or 1n combination, have the following meanings:

Especially preferred for the method according to the invention
are active ingredients I in which Q is C(=CH-OCH3)-COOCHj3,
C (=N-OCH3) -COOCH3 or N (-OCH3)-COOCH5.

B in formula I is preferably phenyl, pyridyl, pyrimidinyl,
triazolyl and pyrazolyl.

Especially preferred for the method according to the invention
are, 1n particular, the active ingredients of the formulae II to
VIII, in which

\Y 1s OCH3; and NHCH3, in particular OCHj3,

Y 1s CH and N and

T and Z i1ndependently of one another are CH and N.

Preferred active ingredients of the formula I, in which Q is

N {(-OCHj3) -COOCH3 are the compounds described in the publications
WO-A 93/15046 and WO-A 96/01256.

Preferred active 1ingredients of the formula I, in which Q 1is

C (=CH-OCH3)~-COOCH3 are the compounds described in the publications
EP-A 178 826 and EP-A 278 595.

Preferred active i1ngredients of the formula I, in which Q is

C{=N-OCH3) -COOCH3 are the compounds described in the publications
EP-A 253 213 and EP-A 254 426.

Preferred active ingredients of the formula I, in which Q is

C(=N-OCH3) -CONHCH3 are the compounds described in the publications
EP-A 398 692, EP-A 477 631 and EP-A 628 540.

Preferred active ingredients of the formula I, in which Q is

C(=CH-CH3) -COOCH3 are the compounds described in the publications
EP-A 280 185 and EP-A 350 691.

Preferred active ingredients of the formula I, in which A is

—CH,0-N=C(R!) -B are the compounds described in the publications
EP-A 460 575 and EP-A 463 488.
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Preferred active ingredients of the formula I, in which A 1s -0-B

are the compounds described in the publications EP—-A 382 375 and
EP-A 398 692.

5 Preferred active ingredients of the formula I, in which A 1is
~CH,0-N=C (Rl) ~C (R2) =N-OR3 are the compounds described in the
publications WO-A 95/18789, WO-A 95/21153, WO-A 95/21154, WO-A
97/05103 and WO-A 97/06133.

10 Especially preferred active ingredients of the formula I are
those in which

Q@ 1s N(-OCHj3)-COOCH3,
A is CHy-0- and
B i1s 3-pyrazolyl or 1,2,4-triazolyl, where B can have attached to

15 it one or two substituents selected from the group consisting of
® halogen, methyl and trifluoromethyl and
® phenyl and pyridyl, in particular 2-pyridyl, these radicals
being substituted by 1 to 3 radicals RP.

20 These active ingredients are described for the formula II

O

P R,

O N =~ o
N b
OCH
. Y 3 \J\Q‘(R)x
OCH

3

in which R2’ is chlorine, methyl or trifluoromethyl, RP has the
meaning given for the formula I, x 1s 1 or 2 and v 1s 0 or 1.

30 Especially preferred active ingredients are also those of the

formula II'.
O A, @‘R’x
2
35 O N =
Y OCH,

Furthermore, active ingredients of the formula III

40
0
@—Ra IIT
O X, ~OCH,

45
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in which V is OCH3; or NHCH3 and Y is N and R® is halogen,
Ci1~-Cy—alkyl, C;-Cs-halogenalkyl or C;-Ciy-halogenalkoxy, are
preferred.

Active ingredients of the formula III, in which V 1s OCH; and R®

is halogen, methyl, dimethyl or trifluoromethyl, in particular
methyl, are especially preferred.

With regard to theilr use, especially preferred compounds are
those which are compiled in the tables which follow.

Table I

2 a’

o\,r/N),(R )y
N1 1T
O N\ 1= b
Y Cx:[_IB 3 %@’(R )x
OCH,
Position of the Reference
group phenyl-(RP),

WO-A 96/01256
WO-A 96/01256
WO-A 96/01256
WO-A 96/01256
WO-A 96/01256
WO-A 96/01256
WO-A 96/01256
WO-A 96/01256
WO-A 96/01256
WO-A 99/33812
WO-A 99/33812
- [ wo-a 99/33812
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Table IT

0
\T:::}"Ra III
5 O X, ~OCH,

\

OCHs

OCHs
NHCH
NHCH
NHCH
NHCH
NHCH
NHCH
NHCH
NHCH
NHCH

Reference

 om | meazson
 eseom, | eeazson
 csew, | el
s el
I = R I AT
om aoon | wea e a0
o aoon [ wes e i
30 400 Gl C (cHy) NoGH: | Er-h 11 18 60
3-c1 4-ocn () C(cHy) oG [P 11 16 603
-Ci 4-0CH (CHy —C (CHCHs) -NOCH | E7- 11 16 €05

N | 2-Cl1,4-0OCH(CH3) -C (CH3) =NOCH,CH3 | EP-A 11 18 6089

10 | TI-1
)
IT-3
I1-4
IT-5
II-6
II-7
1T-8
II-9

20 1 1110
II-11

15

EEEEEEER

===

I

Table III
25
TN
| R? IV
O ‘\Y/OﬂgN\¢¢T
30 v
“Wo. [ v [ ¥ [ ® [ ® | weferecs _
Il | oon | on | W | 3-0Cm, 40k | wooh 56/16017
(T | oom | on | N | 2-ooH(cHa,, 4-CFy | Wo-R 96/16047
5 [T | oo [ on | ea | o | weon 070 595
(i3 | oom | on | on | 3ok | e 578 595
s | weom, | W | o [ sl | eea3se e
“rrre [ waom, | w | o | scha |55 398 693
o [T [ wacwy | W | on | 3om, scl | weon 398 693
T | weemy, | W | on | 3-c1, sor, | meoa 3% 692

45
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Table IV

Iv-1
V-2
IvV-3
V-4
V-5
IV-6
IvV-7
IV-8

3
b
)
o
D
<

l,._\

3
V-4
V-5
V-6

!

)

4

V-9
V-10
V-11
V—-12
V-13

14
15
V-16

|‘|li1'
I

D ik Nk
o N

OCH;
OCH;
NHCH;
NHCH;
OCH,
OCH4
OCH;
OCH;

NHCH>
NHCH>
NHCH>
NHCH;
NHCH;
NHCH,
NHCHs
NHCH,
NHCH>
NHCH;
NHCH>
NHCH;
NHCH3

<

I%HHHI%NIH“H!'%'

QO] O] O
¥yt Xl O <
aoll Bka ol BRes.
W lw | w

CA 02478591 2004-09-02
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V

CH
CH

C

O
=
“ <
(2
as

||“|||‘“‘|I‘H|‘I |

";Uu-*

2
(3—-0OCF3) CgHy

aJ

2f>
\

=
/

O
\
e

@

/
\
Ié
2

S
ch
CHs CH;

CH; CH,C (=CH,) CHs
CHj CH=C (CH3) ,
CHs CH=C (CH3) 5

CH;
CH
CH
CH;

L

CH=C (CH3 ) CH,CH;
O-CH (CH3) 5
0-CH,CH (CHsz) 5
C (CH3 ) =NOCH3

CH
CH
CH
CHs
CHs
CH3
CHj
CHj

CH,CHs
CHj
CHj

CH,CHs
CH
CH
CH
CHj

Reference
EP-A 370 629
EP-A 370 629
WO-A 92/13830
WO-A 92/13830
EP-A 460 575
EP-A 460 575
EP-A 460 575
EP-A 463 488

V1

Reference
WO-A 95/18788
WO-A 95/187789
WO-A 95/18789
WO-A 95/187889
WO-A 95/18789
WO-A 95/18789
WO-A 95/18789
WO-A 98/38857
WO-A 98/38857
WO-A 97/05103
WO-A 97/05103
WO-A 97/05103
WO-A 97/05103
WO-A 97/06133
WO-A 97/06133
WO-A 97/15552
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Table VI

Vi-1
VI-2
VI-3
VI-4
VI-5
VI-6

|H"Hi

CA 02478591 2004-09-02
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I O
<

NHCH3
NHCH3

2z -

IHiIH"HilII

Table VII

VII-1
VIT-2
VII-3
VII-4
VII-H
VII-6
VII-7
VII-8
VII-9
VII-10
VII-11

4?\

=

VII

EP-A 398 692
EP-A 398 692
EP-A 398 692

EP-A 398 692

VIII

T
4-0-(2-CN-CgHy) EP-A 382 375

Z| 3

Z

L)

CH - 4-0- (2—CH3—-CgHy) EP-A 382 375
NHCH3 | N | N ~0-(2-C1-CgHy) GB-A 22 53 624

4
4-0-(2,4-Cly—CgH3) GB-A 22 53 624
4-0— (2-CH3-CgHy) GB-A 22 53 624
- 4-0- (2-CH3, 3-C1-CgHz) GB-A 22 53 624
4

W W
<

—0~-(2~CH3-CgHy) ,

(D

o
Z

5-F WO-A 98/21189

- 4-0-(2-C1-C¢Hy), 5-F WO-A 98/21189
4-0-(2-CH3,3-C1-CgH3), 5-F| WO-A 98/21189
4-0-(2-Cl,3-CH3-CgH3), 5-F| WO-A 98/21189

)

The compounds I 1ncrease the resistance of plants to bacterioses.
They are especially important for controlling bacteria on a
variety of crop plants such as vegetables,

tobacco,

and all the seeds of these plants.

top fruit species and
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Specifically, they are suitable for controlling the following
plant diseases:
Pseudomonas specles on tobacco, potatoes, tomatoes and pulses,
and, 1n particular,
FErwinia species on fruit, vegetables and potatoes.

Compounds of the formula IITI 1n particular compound II-1, are
especially suitable for controlling Erwinla species.

The compounds I are applied by treating the plants, seeds or the
s0il to be protected from bacterial infection with an effective
amount of the active ingredients. Application takes place before
the bacteria infect the plants or seeds. A markedly reduced

susceptibility of the plant to bacterioses can thereby be
observed.

For use in crop protection, the application rates are between
0.01 and 2.0 kg of active ingredient per ha, depending on the
pathogen species and the plant species.

In the treatment of seed, amounts of active ingredient of from

0.001 to 0.1 g, preferably from 0.01 to 0.05 g, are generally
required per kilogram of seed.

The compounds I can be converted into the formulations which are
customary for fungicides, for example solutions, emulsions,

suspensions, dusts, powders, pastes and granules. The use form
depends on the particular purpose; it is intended to ensure in

each case a fine and uniform distribution of the compound
according to the invention.

The formulations are prepared 1n a known manner, eg. by extending
the active ingredient with solvents and/or carriers, if desired
using emulsifiers and dispersants, it also being possible to use
other organic solvents as auxiliary solvents if water is used as

the diluent. Auxiliaries which are suitable are essentially those
conventionally used as fungicides.

In general, the formulations comprise from 0.01 to 95% by weight,
preferably from 0.1 to 90% by weight, of the active ingredient.
The active ingredients are employved in a purity of from 90% to
100%, preferably 95% to 100% (according to NMR spectrum).

The following are examples of formulations:

I. 5 parts by weight of a compound according to the invention
are mixed 1ntimately with 95 parts by weight of finely
divided kaolin. This gives a dust which comprises 5% by
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weight of the active ingredient.

30 parts by weight of a compound according to the invention
are mixed 1ntimately with a mixture of 92 parts by weight
of pulverulent silica gel and 8 parts by weight of paraffin
o011l which had been sprayed onto the surface of this silica
gel. This gives a formulation of the active ingredient with
good adhesion properties (active ingredient content 23% by
weilight) .

10 parts by weight of a compound according to the invention
are dissolved in a mixture composed of 90 parts by weight
of xylene, 6 parts by weight of the adduct of 8 to 10 mol of
ethylene oxide and 1 mol of oleic acid N-monoethanolamide,

2 parts by weight of calcium dodecylbenzenesulfonate and

2 parts by weight of the adduct of 40 mol of ethylene oxide
and 1 mol of castor oil (active ingredient content 9% by
welght) .

20 parts by weight of a compound according to the invention
are dissolved in a mixture composed of 60 parts by weight

of cyclohexanone, 30 parts by weight of isobutanol, 5 parts
by weight of the adduct of 7 mol of ethylene oxide and 1 mol

of i1isooctylphenol and 5 parts by weight of the adduct of 40
mol of ethylene oxide and 1 mol of castor oil (active
ingredient content 16% by weight) .

80 parts by weight of a compound according to the invention
are mixed thoroughly with 3 parts by weight of sodium
diisobutylnaphthalene-alpha-sulfonate, 10 parts by weight
of the sodium salt of a lignosulfonic acid from a sulfite
waste liquor and 7 parts by weight of pulverulent silica
gel, and the mixture 1is ground in a hammer mill (active
1ngredient content 80% by weight).

90 parts by weight of a compound according to the invention
are mixed with 10 parts by weight of N-methyl-a-pyrrolidone,
which gives a solution which is suitable for use in the form
of microdrops (active ingredient content 90% by weight).

20 parts by weight of a compound according to the invention
are dissolved in a mixture composed of 40 parts by welight

of cyclohexanone, 30 parts by weight of isobutanol, 20 parts
by welght of the adduct of 7 mol of ethylene oxide and 1

mol of 1sooctylphenol and 10 parts by weight of the adduct
of 40 mol of ethylene oxide and 1 mol of castor oil. Pouring
the solution into 100,000 parts by weight of water and

' e Mg |1 1ad AR 4 DA VY £ o i Mt S L PHRANELL S b M T A e N U A S Lo 1o 1a s M1 0230t b et % aae e .
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finely distributing it therein gives an aqueous dispersion
which comprises 0.02% by weight of the active ingredient.

VIIT. 20 parts by weight of a compound according to the invention
are mixed thoroughly with 3 parts by weight of sodium
dilisobutylnaphthalene-o-sulfonate, 17 parts by weight of
the sodium salt of a lignosulfonic acid from a sulfite waste
liquor and 60 parts by weight of pulverulent silica gel,
and the mixture i1s ground in a hammer mill. Finely
distributing the mixture in 20,000 parts by weight of water

gives a spray mixture which comprises 0.1% by weight of the
active ingredient.

Agqueous use forms can usually be prepared from emulsion
concentrates, pastes or wettable powders (sprayable powders, oil
dispersions) by adding water. To prepare emulsions, pastes or oil
dispersions, the substances, as such or dissolved in an oil or
solvent, can be homogenized in water by means of wetter,
tackifier, dispersant or emulsifier. Alternatively, it is
possible to prepare concentrates composed of active substance,
wetter, tackifier, dispersant or emulsifier and, if appropriate,

solvent or o01l, and such concentrates are suitable for dilution
with water.

The active 1ingredient concentrations in the ready-to-use products

can be varied within relatively wide ranges. In general, they are
from 0.0001 to 10%, preferably from 0.01 to 1%.

The active ingredients may also be used successfully in the
ultra-low-volume process (ULV), 1t being possible to apply
formulations comprising over 95% by weight of active ingredient,
or even to apply the active ingredient without additives.

Various types of oils, herbicides, other fungicides, other
pesticides, or bactericides may be added to the active
ingredients, if appropriate just immediately prior to use (tank
mix) . These agents can be admixed with the agents according to
the 1nvention in a weight ratio of 1:10 to 10:1.

The resistance-inducing effect of the active ingredients T
against bacteria can be mentioned as a printed note on the
packaging or in product data sheets. Preparations which can be

applied in combination together with the active ingredients I may
also be provided with this note.
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The induction of resistance can also constitute an indication

which may be the subject matter of approval of the active
ingredients I by the authorities.

5 The effect of the compounds of the formula I was demonstrated by
the following experiments:

Use examples for the induction of resistance to bacteria

10 Plant material

For the experiments, tobacco plants (Nicotinia tabacum cv.
Xanthi-nc) were grown for 6 to 8 weeks in seed compost (standard
soil type ED 73) at 25°C, 59% atmospheric humidity and a daily

15 photoperiod of 16 hours (150-200 pM quanta/s~1/m~2). Some of the
plants were fed once per week by adding a commercial fertilizer
for flowers (total nitrogen 10%, phosphate 9%, potash 7%) to the
irrigation of water and the recommended dosage rate.

20 Application of the active ilngredient

The active ingredient was sprayed onto the plant in the form of a
0.1 mM aqueous solution (dilutions prepared with 1% v/v dimethyl
sulfoxide [DMSO]) or infiltrated directly 1nto the leaf tissue

25 with the aid of a very fine canula. The control plants were
treated analogously with solutions without active ingredient. To
minimize the effect of biclogical variations, some experiments
involved treating in each case one half of a leaf (left or right
of the central veln) with active ingredient solution and the

30 other half of the same leaf with control solutions.

Following the application and also following subsequent

inoculation with Pseudomonas syringae, the plants remained in the
growth cabinet.
35

Inoculation/infection, and determination of the resistance

The tobacco plants or leaves to which active i1ngredient had been
applied as described hereinabove were i1nfected with Pseudomonas

40 syringae pv. tomato (strain DC3000; origin: Brian Staskawicz,
University of California, Berkeley, CA) or Pseudomonas syringae
pv. tabaci (Deutsche Sammlung von Mikroorganismen und
Zzellkulturen [German Collection of Microorganisms and Cell
Cultures], Brunswick, Germany). To this end, the bacteria were

45 grown on King’s B Medium for 1 day at 30°C, centrifuged, washed
and brought to a density of 102 c¢fu ml-! in a 10mM MgCl, solution.
Approximately 200 ul (2x10% cfu ml-1) of this inoculum were
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infiltrated directly into the leaf tissue via small leaf
scarifications made with a cannula.

In the subsequent week, the degree of foliar necroses as the
consequence of the infection was determined. The absence of

necrotic symptoms characterizes the induced resistance of the
leaf tissue.

Determination of the bacterial growth

To quantity the bacterial population, the groups of two leaf
segments (J 1 cm) were punched from infected leaf areas and were
homogenized in 500 pL sterile water. A dilution series of this was
plated into King’s B Agar, and the concentration of the starting
population (cfu) per leaf disk was calculated after incubation
for 2 days at 30°C on the basis of numbers of colonies formed.

Use example

Increased resistance to Pseudomonas syringae pv. tomato DC3000
(1ncompatible interaction) and reduced production of disease
symptoms caused by Pseudomonas syringae pv. tabaci (compatible

interaction) on tobacco leaves after treatment with active
ingredient I-5.

Example 1: Immunization agalnst Pseudomonas syringae pv. tabaci
(compatible interaction)

In the case of compatible host-pathogen combination, the
application (24 to 48 hours prior to inoculation) with a <0.01 %
strength preparation of the active i1ngredient I-5 suppresses the

bacterial growth and reduces the manifestation of disease
symptoms.

The course of the growth kinetic of Pseudomonas syringae pv.
tabaci following inoculation of King‘s B medium with a colony in
the presence or absence of the active ingredient I-5 demonstrates

that the active ingredient itself has no effect on the bacterial
growth i1n vitro.

The observed effect i1is therefore based on a stimulation of the
plants’ 1ntrinsic defence or resistance to the pathogen.
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Table A: Growth of Pseudomonas syringae pv. tabaci in 1noculated
tobacco leaves

Bacteria (x10% cells/ml (leaf disk™1)

Time [hrs]

16
48

Example 2: Immunization against Pseudomonas syringae pv. tomato
DC3000 (incompatible interaction)

The manifestation of symptoms is greatly reduced even in the case
of incompatible interaction (i.e. the plant per se responds
rapidly to pathogens which have penetrated by developing

(“*defense”) necroses, which, however, involve the death of the
infected tissue regions).

Table B: Course of the infection in tobacco leaves following

inoculation of an intercostal region with Pseudomonas syringae
pv. tomato DC3000

Necroses

Changes on the leaf (area % of the intercostal
region)

Wilting Wilting
Necroses
symptoms symptoms

100

100
100
100
- 100

24
72
144

0 5 @
o0 | 315 @

168

Following application of the preparation of the active ilngredient
I-5, the few regions showlng necroses were limited directly to
the 1noculation sites where the leaves were scarified. The leaves

of the control plant had wilted after 24 hours and died
completely after 48 hours.
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What is claimed is:
1. Use of an effective amount of a compound of formula | for immunizing plants
against bacterioses,
xﬂ
A I

in which
X is halogen, C;-C4-alkyl or trifluoromethyl;
m is 0 or 1;

Q 18 C(=CH~CH3)-COOCH3, C(=CH-OCH;)-COOCHj,
C(=N-OCH3)-CONHCH3, C(=N-OCH3)~COOCH3 or
10 N(-OCH;3)~COOCH;;

A is -0-B, -CH,0-B, -OCH,~B, -CH=CH-B, -CmC-B,
-CH,0-N=C(R1)-B or -CH,0-N=C(R!)-C(R2)=N-OR3, where

B is phenyl, naphthyl, 5-membered or 6-membered hetaryl
or 5-membered or 6-membered heterocyclyl, comprising
one to three N atoms and/or one O or S atom or one or
two O and/or S atoms, the ring systems being
unsubstituted or substituted by one to three radicals
R%:

R2 being cyano, nitro, amino, aminocarbonyl,

20 aminothiocarbonyl, halogen, C;-Cg-alkyl,
Ci1~C¢-halogenalkyl, C;~-Cg-alkylcarbonyl,
C1~Cg-alkylsulfonyl, C;-Cg~alkylsulfoxyl,
C3-C¢~-cycloalkyl, C;~Cg-~alkoxy,
Ci1~Ce¢-halogenalkoxy, Cji~Cg~alkyloxycarbonyl,
C1~Cg-alkylthio, C;-Cg-alkylamino, '
di-C;~Cg-~alkylamino, C;-Cg~alkylaminocarbonyl,
di-C;~Cg¢-alkylaminocarbonyl,
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Ci~Cg¢—-alkylaminothiocarbonyl,
di-C;~Cg~alkylaminothiocarbonyl, Cz-Cg¢-alkenyl,
C,~Cg-alkenyloxy, phenyl, phenoxy, benzyl,
benzyloxy, 5~ or 6-membered heterocyclyl, 5- or

6-membered hetaryl, 5- or 6-membered hetaryloxy,
C(=NOR®*)-ORP or oC(R%),-C(RP)=NORP,

the cyclic radicals, in turn, being
unsubstituted or substituted by one to three
radicals RP:

RP being cyano, nitro, halogen, amino,
aminocarbonyl, aminothiocarbonyl,
C;-Cg~-alkyl, C;-Cg-halogenalkyl,
C;-Cg-alkylsulfonyl, C;-Cg-alkylsulfoxyl,
C3~-Cg-cycloalkyl, C;~Cg-alkoxy,
C;-Cg-halogenalkoxy, C;-Cg-alkoxycarbonyl,
C;-C¢-alkylthio, C;-Cg¢-alkylamino,
di-C;~Cg-alkylamino,
C;-Cg-alkylaminocarbonyl,
di-C;-Cg-alkylaminocarbonyl,
C;~-Cg—alkylaminothiocarbonyl,
di-C;-Cg~alkylaminothiocarbonyl,
C,;~-Cg—alkenyl, Cz;-Cg~alkenyloxy,
C3—Cg—cycloalkyl, Ci-Cg—cycloalkenyl, phenyl,
phenoxy, phenylthio, benzyl, benzyloxy, 5-
or 6-membered heterocyclyl, 5- or 6-membered

hetaryl, 5- or 6-membered hetaryloxy or
C (=NOR®)-ORP;

RS, RP being hydrogen or C;-Cg-alkyl;

is hydrogen, cyano, C;-Cgq-alkyl, C;-C4-halogenalkyl,
Ci-Cg-cycloalkyl, C;-Cy-alkoxy;

is phenyl, phenylcarbonyl, phenylsulfonyl, 5- or
6-membered hetaryl, 5- or 6-membered hetarylcarbonyl
or 5- or 6-membered hetarylsulfonyl, the ring systems

being unsubstituted or substituted by one to three
radicals R2;



10

20

CA 02478591 2011-06-16

19

RS being cyano, nitro, amino, aminocarbonyl,
aminothiocarbonyl, halogen, C;-Cg-alkyl,
C;-Cg-halogenalkyl, C;-Cg-alkylsulfonyl,

- C1-Cg-alkylsulfoxyl, C;-Cg-alkoxy,
C,-Cg¢-halogenalkoxy, C;-Cg-alkoxycarbonyl,
C;-C¢-alkylthio, C;~Cg-alkylamino,

di-C;~Cg¢-alkylamino, C;-Cg-alkylaminocarbonyl,
di-C;~-Cg¢-alkylaminocarbonyl,
C,-C¢~alkylaminothiocarbonyl,
di-C;~Cg-alkylaminothiocarbonyl, C,-Cg-alkenyl,
Ca-Cg-alkenyloxy,

C3-Cg~Ccycloalkyl, C3~Cg—-cycloalkyloxy, 5- or
6-membered heterocyclyl, 5= or 6-membered
heterocyclyloxy, benzyl, benzyloxy, phenyl,
phenoxy, phenylthio, 5- or 6-membered hetaryl,
5- or 6-membered hetaryloxy and hetarylthio, it
being possible for the cyclic groups, in turn,

to be partially or fully halogenated or to have
attached to them one to three radicals R2; and

R3 is hydrogen,
Ci-C¢=alkyl, Cy-Cg=alkenyl, Cy-Cg-alkynyl, the
hydrocarbon radicals of these groups being

unsubstituted or substituted by one to three radicals
R®.

2. The use as claimed in claim 1, wherein Q is C(=CH-OCH3)-COOCH3;, C(=N-
OCH3)-COOCH;3 or N(-OCH3)-COOCHs. '

3. The use as claimed in claim 1 or 2, wherein
m IS zero:
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A is -0-B, -CH,0-B, -CH,0-N=C(Rl)-B or
CHz~0-N=C(R1)~C(R2%)=N~0OR3;

B is phenyl, pyridyl, pyrimidinyl, pyrazolyl, triazolyl,
these ring systems being substituted by one or two
- radicals Ra:

RZ2 1is C1-C¢-alkyl, Cz-Cjpo-alkenyl, C3-Cg-cycloalkyl,
these groups being unsubstituted or substituted by
one or two radicals RP’;

R®’ being C;-Cg-alkyl, C3~Cg~cycloalkyl, C;-Cg-alkoxy,
10 Ci-C¢~halogenalkoxy, benzyl, phenyl or phenoxy;

or phenyl, which 1s unsubstituted or substituted by
one or two radicals R2: and

R3 is C;-Cg-alkyl, C;-Cjp-alkenyl or C;-C;p-alkynyl.

4. Use of an effective amount of a compound of formula Il for immunizing plants
against bacterioses,

T

o B b IT
Yo, (R,
OCH

3
In which T is a carbon atom or a nitrogen atom, R* is chlorine, methyl or

trifluoromethyl, R is as defined in claim 1 or 3, x is 1 or 2 and y is zero or 1.

5. Use of an effective amount of a compound of formula [l for Immunizing
20 plants against bacterioses,
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0
. o \O-R‘ III
Yy
V

in which V is OCHgs, Y is N and R® is methyl, dimethyl or halogen.

6. The use as claimed in any one of claims 1 to 5 for immunizing against

Erwinia species.

7. The use as claimed in any one of claims 1 to 6, for immunizing plants seeds.
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