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1
Method for combating phytopathogenic fungi

The present invention relates to the use of an active compound that inhibits the mito-
chondrial breathing chain at the level of the b/c1 complex for combating Esca.

Since a few years, winegrowers are confronted with the severe incidence of the Esca
disease causing serious damages of the vinegrapes and resulting in considerable har-
vest and yield losses.

Esca stands for a complex of fungi pathogens. The pathogens that can be associated
with Esca symptoms according to the literature are Fomitiporia punctata (syn. Phellinus
punctatus), Fomitiporia mediterrana, Phaeroacremonium spp.: Phaeroacremonium
aleophilum and Phaemoniella chlamydosporum. One particular fungus, which was iso-
lated from the wood of Esca attacked grapevines, is Phaemoniella chlamydosporum
(white rot fungi).

There is known an acute form and a chronic form of the Esca disease and Esca can
lead to different symptoms. The symptoms of the chronic form of the Esca disease are,
for example, light green spots on the leaves and dark blotches on the berries. Further,
the woody parts inside the vinegrapes often transform into a soft and spongy material,
which is mostly observed in older vinegrapes. A vinegrape suffering from the acute
form of Esca abruptly begins to welt and ultimately withers and dies.

There does not exist any effective treatment against Esca up to now. Although sodium
arsenates have proven effective against Esca, sodium arsenates are environmentally
and toxicologically questionable and are, therefore, prohibited in most of the countries.
Thus, at the moment, the only way to eliminate Esca in contaminated vinegrapes and
to prevent a spreading of the disease is the removing and burning of contaminated
vines, back cutting of the vines in order to achieve a renewal of the vines and the like.
Further, it is recommended to the vinegrowers to perform a late vine pruning in order to
keep the time period for a potential infection with the Esca pathogens as short as pos-
sible. There do not exist any direct measures for controlling or combating Esca.

Consequently, there exists a strong need for an effective means against the Esca dis-
ease.

Surprisingly, it has now been found that active compounds that inhibit the mitochondrial
breathing chain at the level of the b/c1 complex can effectively be used for combating
Esca, particularly in vines. Therefore, the present invention is directed to the use of an
active compound that inhibits the mitochondrial breathing chain at the level of the b/cq
complex for combating Esca. Furthermore, the present invention relates to the use of
an active compound that inhibits the mitochondrial breathing chain at the level of the
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2
b/c1 complex together with at least one further active compound against Esca, particu-
larly to the use of a composition comprising at least one active compound that inhibits
the mitochondrial breathing chain at the level of the b/ci complex together with one or
more further fungicidal compounds. The present invention also provides a method for
combating Esca, which comprises treating the fungi, their habitat, the plants, the soil
and/or materials to be kept free therefrom with an effective amount of an active com-
pound that inhibits the mitochondrial breathing chain at the level of the b/cs complex,
wherein said active compound can also be used together with at least one further ac-
tive ingredient.

Active compounds that inhibit the mitochondrial breathing chain at the level of the b/c,
complex are known as fungicides from the literature [see for example Dechema-
Monographien Bd. 129, 27-38, VCH Verlagsgemeinschaft Weinheim 1993; Natural
Product Reports 1993, 565-574; Biochem. Soc. Trans. 22, 63S (1993)]. However, there
has been no suggestion to date that such active compounds can effectively be used for
controlling Esca, which has only been found within the framework of the present inven-
tion.

A particularly important class of active compounds that inhibit the mitochondrial breath-
ing chain at the level of the b/ci complex are strobilurins. Strobilurins are generally
known as fungicides since a long time and have, in some cases, also been described
as insecticides (EP-A 178 826; EP-A 253 213; WO 93/15046; WO 95/18789;

WO 95/211563; WO 95/21154; WO 95/24396; WO 96/01256; WO 97/15552; WO
97/27189). A further example of an active compounds hat inhibits the mitochondrial
breathing chain at the level of the b/c1 complex is famoxadone (5-methyl-5-(4-
phenoxyphenyl)-3-(phenylamino)-2,4-oxazolidinedione).

In a preferred embodiment of the present invention, strobilurins are used against Esca.
According to the present invention, strobilurins which have proven particularly suitable

for controlling or combating Esca are selected from

1) compounds of formula |

in which
X is halogen, C4-Cs-alkyl or trifluoromethyl;

m isOor1;
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Q

3
is C(=CH-CH3)-COOCHs, C(=CH-OCHs3)-COOCHS,
C(=N-OCHs)-CONHCHs, C(=N-OCH3)-COOCH; , N(-OCH3)-COOCH;, or a group

Q1
#
[O%N-OCHS Q1
N
0

wherein # denotes the bond to the phenyl ring;

is -O-B, -CH,0-B, -OCH,-B, -CH,S-B, -CH=CH-B, -C=C-B,
-CH,0-N=C(R")-B, -CH,S-N=C(R")-B, -CH,0-N=C(R")-CH=CH-B, or
-CH,0-N=C(R")-C(R2)=N-ORS3, where

is phenyl, naphthyl, 5-membered or 6-membered heteroaryl or 5-membered or 6-
membered heterocyclyl, containing one, two or 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, two or three radicals Ra:

R2 is independently cyano, nitro, amino, aminocarbonyl, aminothiocarbonyl,
halogen, C1-Ce-alkyl, C4-Ce-haloalkyl, C4-Cs-alkylcarbonyl, C-Cs-alkyl-
sulfonyl, C1-Cs-alkylsulfinyl, Cs-Cs-cycloalkyl, C1-Cs-alkoxy, C1-Ce-halo-
alkoxy, C4-Ce-alkyloxycarbonyl, C+-Ce-alkylthio, C1+-Cs-alkylamino, di-C+-Ce-
alkylamino, C+-Cs-alkylaminocarbonyl, di-C4-Ce-alkylaminocarbonyl, C1-Ce-
alkylaminothiocarbonyl, di-C4-Cs-alkylaminothiocarbonyl, C,-Cs-alkenyl, Co-
Ce-alkenyloxy, phenyl, phenoxy, benzyl, benzyloxy, 5- or 6-membered het-
erocyclyl, 5- or 6-membered heteroaryl, 5- or 6-membered heteroaryloxy,
C(=NOR®)-R® or OC(R#),-C(R")=NORY®, the cyclic radicals, in turn, being
unsubstituted or substituted by one, two or three radicals R®:

Rb is independently cyano, nitro, halogen, amino, aminocarbonyl, aminothio-
carbonyl, C-Cs-alkyl, C1-Cs-haloalkyl, C1-Ce-alkylsulfonyl, C4-Ce-alkyl-
sulfinyl, Cs-Ce-cycloalkyl, C1-Cs-alkoxy, C1-Cs-haloalkoxy, C1-Ce-alkoxy-
carbonyl, C-Cs-alkylthio, C4-Cs-alkylamino, di-C+-Cs-alkylamino, C1-Ce-
alkylaminocarbonyl, di-C1-Ce-alkylaminocarbonyl, C-Cs-alkylaminothio-
carbonyl, di-C+-Ce-alkyl-aminothiocarbonyl, C,-Cs-alkenyl, C>-Ce-alkenyl-
oxy, Cs—Ce—cycloalkyl, Cs—Ces—cycloalkenyl, phenyl, phenoxy, phenylthio,
benzyl, benzyloxy, 5- or 6-membered heterocyclyl, 5- or 6-membered het-
eroaryl, 5- or 6-membered heteroaryloxy or C(=NORA)-RE;

RA, RB are independently hydrogen or C+-Cs-alkyl;

R" is hydrogen, cyano, Ci-Cs-alkyl, C4-Cs-haloalkyl, Cs-Ce-cycloalkyl,
C1-Cs-alkoxy, or C41-Cs-alkylthio;



10

15

20

25

30

35

40

WO 2007/110354 PCT/EP2007/052643

R2 is phenyl, phenylcarbonyl, phenylsulfonyl, 5- or 6-membered heteroaryl, 5-
or 6-membered heteroarylcarbonyl or 5—- or 6-membered heteroaryl-
sulfonyl, the ring systems being unsubstituted or substituted by one, two or
three radicals R?,

C1-Cqo-alkyl, Cs-Cs-cycloalkyl, Co-Cio-alkenyl, Co-C1o-alkynyl, C1-C1o-
alkylcarbonyl, C>-C1g-alkenylcarbonyl, Cs-Cqe-alkynylcarbonyl, C1-C1o-
alkylsulfonyl, or C(=NOR?)-R®, the hydrocarbon radicals of these groups be-
ing unsubstituted or substituted by one, two or three radicals Re:

Re is independently cyano, nitro, amino, aminocarbonyl, aminothiocar-
bonyl, halogen, C+-Ce-alkyl, C1-Ce-haloalkyl, C4-Cs-alkylsulfonyl, C1-
Ce-alkylsulfinyl, C4-Ce-alkoxy, C1-Cs-haloalkoxy, C1-Ce-alkoxy-
carbonyl, C-Cs-alkylthio, C1-Cs-alkylamino, di-C+-Cs-alkylamino, C+-
Ce-alkylaminocarbonyl, di-C4-Ce-alkylaminocarbonyl, C1-Ce-alkyl-
aminothiocarbonyl, di-C4-Ce-alkylaminothiocarbonyl, C>-Cs-alkenyl,
C,-Cs-alkenyloxy,

Cs-Ce-cycloalkyl, Cs-Cs-cycloalkyloxy, 5- or 6-membered heterocyclyl,
5- or 6-membered heterocyclyloxy, benzyl, benzyloxy, phenyl,
phenoxy, phenylthio, 5- or 6-membered heteroaryl, 5- or 6-membered
heteroaryloxy and heteroarylthio, it being possible for the cyclic
groups, in turn, to be partially or fully halogenated or to have attached
to them one, two or three radicals R?; and

R3 is hydrogen, Cs-Ce-alkyl, C>-Cs-alkenyl, Co-Cs-alkynyl, the hydrocarbon radicals
of these groups being unsubstituted or substituted by one, two or three radicals
Re; and

2) the strobilurins (2-chloro-5-[1-(3-methyl-benzyloxyimino)-ethyl]-benzyl)-carbamic
acid methyl ester, (2-chloro-5-[1-(6-methyl-pyridine-2-ylmethoxyimino)-ethyl]-benzyl)-
carbamic acid methyl ester, 2-(ortho-((2,5-dimethylphenyl-oxymethylene)phenyl)-3-
methoxy-acrylic acid methyl ester, 2-(2-(6-(3-chloro-2-methyl-phenoxy)-5-fluoro-
pyrimidin-4-yloxy)-phenyl)-2-methoxyimino-N-methyl-acetamide, and 3-methoxy-2-(2-
(N-(4-methoxy-phenyl)-cyclopropanecarboximidoylsulfanylmethyl)-phenyl)-acrylic acid
methyl ester.

Compounds of formula | are generally known as fungicides since a long time (see ref-
erences above).
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5
The publications cited above describe synthesis routes for the preparation of stro-
bilurins used in the method according to the invention, the disclosure of which is hereby
incorporated.

In one embodiment of the present invention strobilurines of formula | are used.

In another embodiment of the present invention a strobilurin compound selected from
(2-chloro-5-[1-(3-methyl-benzyloxyimino)-ethyl]-benzyl)-carbamic acid methyl ester, (2-
chloro-5-[1-(6-methyl-pyridine-2-ylmethoxyimino)-ethyl]-benzyl)-carbamic acid methyl
ester and 2-(ortho-((2,5-dimethylphenyl-oxymethylene)phenyl)-3-methoxy-acrylic acid
methyl ester is used.

Especially preferred for the methods according to the invention are strobilurins with the
following meanings of the substituents, in each case alone or in combination, the dis-
closure of the publications cited being hereby incorporated:

In one preferred embodiment of the present invention, preferred strobilurins of formula |
wherein Q is N(-OCH3)-COOCH;3 are the compounds described in the publications WO
93/15046 and WO 96/01256.

In another preferred embodiment of the present invention, preferred strobilurins of for-
mula I, wherein Q is C(=CH-OCH3)-COOCHS3; are the compounds described in the pub-
lications EP-A 178 826 and EP-A 278 595.

In another preferred embodiment of the present invention, preferred strobilurins of for-
mula I, wherein Q is C(=N-OCHz3)-COOCH; are the compounds described in the publi-
cations EP-A 253 213 and EP-A 254 426.

In another preferred embodiment of the present invention, preferred strobilurins of for-
mula I, wherein Q is C(=N-OCH3)}-CONHCHj3 are the compounds described in the pub-
lications EP-A 398 692, EP-A 477 631 and EP-A 628 540.

In another preferred embodiment of the present invention, preferred strobilurins of for-
mula I, wherein Q is C(=CH-CH3)-COOCHj3 are the compounds described in the publi-
cations EP-A 280 185 and EP-A 350 691.

In another preferred embodiment of the present invention, preferred strobilurins of for-
mula I, wherein Q is -CH,0-N=C(R")-B are the compounds described in the publica-
tions EP-A 460 575 and EP-A 463 488.

In another preferred embodiment of the present invention, preferred strobilurins of for-
mula I, wherein A is -O-B are the compounds described in the publications EP-A
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382 375 and EP-A 398 692.

In another preferred embodiment of the present invention, preferred strobilurins of for-
mula I, wherein A is -CH>-O-N=C(R')-C(R2)=N-OR? are the compounds described in the
publications WO 95/18789, WO 95/21153, WO 95/21154, WO 97/05103 and WO
97/06133.

Especially preferred are the strobilurins of the formula I in which

Q is N(-OCH3)-COOCHs3,

Ais CH,-O- and

B is 3—pyrazolyl or 1,2,4-triazolyl, where B has attached to it one or two substituents
selected from the group of

. halogen, methyl and trifluoromethyl and

. phenyl and pyridyl, in particular 2-pyridyl, substituted by 1 to 3 radicals R®.

These active ingredients are described by formula I,

O

O~ N. T= Il
Yoo, T e,
OCH,
in which T is a carbon or a nitrogen atom, R? is independently selected from halogen,

methyl and trifluoromethyl,
y is zero, 1 or 2, R is as defined for formula |, x is zero, 1, 2, 3 or 4.

More preferred active ingredients are those of formula II’:
b
ROEWAL
Os N. = i
Y~ TOCH,

o)
OCH,

in which Rt is as defined for formula I.

According to the present invention, the strobilurin is especially preferably selcetd from
the compounds listed in the following tables.
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Table 1
2 .
O N (R,
OYN\ OCH, 4Tﬁ5\© ®), I
OCH,
No. T (R2)y Es::;_n(;:)ihe JroHp (Ro)x Reference
-1 N - 1 2,4-Cl» WO 96/01256
-2 N - 1 4-Cl WO 96/01256
11-3 CH |- 1 2-Cl WO 96/01256
-4 CH |- 1 3-Cl WO 96/01256
-5 CH |- 1 4-Cl WO 96/01256
11-6 CH |- 1 4-CHjs WO 96/01256
-7 CH |- 1 H WO 96/01256
11-8 CH |- 1 3-CHs WO 96/01256
11-9 CH |5-CHs [1 3-CF3 WO 96/01256
11-10 CH [|1-CHs: |5 3-CF3 WO 99/33812
-11 CH [|1-CHs: |5 4-Cl WO 99/33812
-12 CH [|1-CHs: |5 - WO 99/33812
Table 2
0]
0 \Y/OCH@Ra i
\%
No. V Y Ra Reference
-1 OCHs N 2-CHs EP-A 253 213
-2 |OoCHs [N [2,5-(CHa)2 EP-A 253 213
-3 |NHCHs [N [2,5-(CHa)2 EP-A 477 631
-4 NHCHs; [N 2-Cl EP-A 398 692
-5 NHCHs; [N 2-CHs EP-A 398 692
-6 NHCHs; [N 2-CHa, 4-OCF3 EP-A 628 540
-7 NHCHs; [N 2-Cl, 4-OCF; EP-A 628 540
-8 NHCHs; [N 2-CHs, 4-OCH(CHz3)-C(CH3)=NOCHj3 EP-A 11 18 609
-9 NHCHs; [N 2-Cl, 4-OCH(CHz3)-C(CH3)=NOCHj3 EP-A 11 18 609
-10 NHCHs; [N 2-CHs, 4-OCH(CHz)-C(CH2CH3)=NOCHj3 EP-A 11 18 609
-11 OCHs CH |2,5-(CHs)2 EP-A 226 917
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Table 3
oAy
O A, OCH, N|\7T3Ra v
Y 2
\Y
No. \% Y T Ra Reference
V-1 OCHs CH N 2-OCHs, 4-CF3 WO 96/16047
V-2 OCHs CH N 2-OCH(CHs)., 4-CF3 WO 96/16047
V-3 OCHs CH CH 2-CF3 EP-A 278 595
V-4 OCHs CH CH 4-CF3 EP-A 278 595
IV-5 NHCH;3 N CH 2-Cl EP-A 398 692
V-6 NHCH;3 N CH 2-CF3 EP-A 398 692
V-7 NHCH;3 N CH 2-CF3, 4-Cl EP-A 398 692
V-8 NHCH;3 N CH 2-Cl, 4-CF3 EP-A 398 692
Table 4
R'l
.
O~ -OCH, v
\Y
No. \% Y R? B Reference
V-1 OCHz (CH CHs (3-CF3)CeHa EP-A 370 629
V-2 OCHz (CH CHs (3,5-Cl2)CeHs3 EP-A 370 629
V-3 NHCH3 [N CHs (3-CF3)CeHa WO 92/13830
V-4 NHCH3 [N CHs (3-OCF3)CeH4 WO 92/13830
V-5 OCHs [N CHs (3-OCF3)CeH4 EP-A 460 575
V-6 OCHs [N CHs (3-CF3)CeHa EP-A 460 575
V-7 OCHs [N CHs (3,4-Cl2)CeH3 EP-A 460 575
V-8 OCHs [N CHs (3,5-Cl2)CeHs3 EP-A 463 488
V-9 OCHs; |CH CHs CH=CH-(4-Cl)CeH4 EP-A 936 213
Table 5
R'l
3
O\N/)\//N\ oR
O Ay -0CH, R’ Vi
\Y
No. \% R? R2 R3 Reference
VI-1 OCHs CHs CHs CHs WO 95/18789
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No. \% R? R2 R3 Reference
VI-2 OCHs CHs CH(CHa)2 CHs WO 95/18789
VI-3 OCHs CHs CH>CHs CHs WO 95/18789
VI-4 NHCH;3 CHs CHs CHs WO 95/18789
VI-5 NHCH;3 CHs 4-F-CeHs4 CHs WO 95/18789
VI-6 NHCH;3 CHs 4-Cl-CeHs CHs WO 95/18789
VI-7 NHCH;3 CHs 2,4-CeHs CHs WO 95/18789
VI-8 NHCH;3 Cl 4-F-CeH4 CHs WO 98/38857
VI-9 NHCH;3 Cl 4-Cl-CeHs CH.CHs; |WO 98/38857
VI-10 NHCH;3 CHs CH.C(=CH)CH3 CHs WO 97/05103
VI-11 NHCH;3 CHs CH=C(CHs3) CHs WO 97/05103
VI-12 NHCH;3 CHs CH=C(CHs3) CH.CHs; |WO 97/05103
VI-13 NHCH;3 CHs CH=C(CH3)CH>CHj3 CHs WO 97/05103
VI-14 NHCH;3 CHs O-CH(CHs3) CHs WO 97/06133
VI-15 NHCH;3 CHs O-CH,CH(CHa)2 CHs WO 97/06133
VI-16 NHCH;3 CHs C(CH3)=NOCHj3 CHs WO 97/15552
Table 6
elt
O
O~ -OCH, Vil
\Y
No. \% Y Ra Reference
VII-1 NHCH;3 N H EP-A 398 692
VII-2 NHCH;3 N 3-CHs EP-A 398 692
VII-3 NHCH;3 N 2-NO EP-A 398 692
VIl-4 NHCH;3 N 4-NO EP-A 398 692
VII-5 NHCH;3 N 4-Cl EP-A 398 692
VII-6 NHCH;3 N 4-Br EP-A 398 692
Table 7 ,
0Tt
Q VI
No. Q Ra Reference
VIII-1 C(=CH-OCH3)COOCH3 |5-0-(2-CN-CeHa) EP-A 382 375
VIII-2 C(=CH-OCH3)COOCHs3 [5-0-(2-CI-CeHa) EP-A 382 375
VIII-3 C(=CH-OCH3)COOCHs |5-0-(2-CH3-CsH4) EP-A 382 375
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No. Q Ra Reference
VIliI-4 C(=N-OCH3)CONHCH3 | 5-0-(2-CI-CeHa) GB-A 2253624
VIII-5 C(=N-OCH3)CONHCH3 |5-0-(2,4-Cl>-CsH3) GB-A 2253624
VIII-6 C(=N-OCH3)CONHCH33 |5-0-(2-CH3-CsHa) GB-A 2253624

VII-7 C(=N-OCH3)CONHCH3 | 5-0-(2-CHs,3-CI-CeHs) GB-A 2253624

VIII-8  |C(=N-OCH3)CONHCH;  |4-F, 5-O-(2-CH3-CeHa) WO 98/21189

VIO |C(=N-OCH3)CONHCH;  |4-F, 5-0-(2-CI-CeH) WO 98/21189

VIII-10 | C(=N-OCH3)CONHCH3 |4-F, 5-0O-(2-CH3s,3-CI-CeH3) [ WO 98/21189

#
VIII-11 [O]N/KN-OCW Q1 [4-F, 5-0-(2-CI-CgHa) WO 97/27189
o
#
0
VII-12 [ ]N/KN-OCW Q11 4-F, 5-0-(2-CH3,3-CI-C¢Hs) | WO 97/27189
o
#
0
VII-13 [ ]N/KN-OCW Q1 4-F, 5-0-(2,4-Cl>-C¢Hs) WO 97/27189
o
Especially preferred are the strobilurins: Compound I1I-5 (pyraclostrobin), 1l1-1

(kresoxim-methyl), 11I-3 (dimoxystrobin), IlI-11 (ZJ 0712), IV-3 (picoxystrobin), V-6
(trifloxystrobin), V-9 (enestroburin), VI-16 (orysastrobin), VII-1 (metominostrobin), VIII-1
(azoxystrobin}, and VIII-11 (fluoxastrobin). Particularly preferred is pyraclostrobin (com-
pound 1I-5), kresoxim-methyl (compound IlI-1) or azoxystrobin (compound VIII-1), in
particular pyraclostrobin.

According to the present invention, for combating Esca, the above described com-
pounds, particularly the strobilurins and preferred strobilurins, can also be used to-
gether with other active ingredients, for example with herbicides, pest control agents
(such as insecticides and acaricides), growth regulators, fungicides and fertilizers.
When mixing the compounds used according to the present invention, particularly a
strobilurin as described above, or the compositions comprising them, with one or more
such further active ingredients, in particular fungicides, in many cases an expansion of
the fungicidal spectrum of activity is achieved and/or the development of pathogen tol-
erances can be avoided. In many cases, synergistic effects are achieved.

Thus, in a further aspect, the present invention provides the use of at least one com-
pound that inhibits the mitochondrial breathing chain at the level of the b/cs complex,
particularly a strobilurin as defined above, together with at least one further active in-
gredient, particularly a fungicide, for combating Esca. Particularly, the invention pro-
vides the use of a fungicidal composition, comprising at least one compound that inhib-
its the mitochondrial breathing chain at the level of the b/cs complex, particularly a stro-
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bilurin as defined above, optionally together with at least one further active ingredient,
particularly a fungicide, and at least one solid or liquid carrier for combating Esca.

Preferably, the at least one further active ingredient is selected from the group consist-
ing of carboxylic acid amides, azoles, nitrogen-containing heterocyclic compounds,
carbamates, dithiocarbamates and other fungicides selected from dodine, iminocta-
dine, guazatine, kasugamycin, polyoxine, streptomycin, validamycin A, fentin salts,
isoprothiolane, dithianon, edifenphos, fosetyl, fosetyl-aluminium, iprobenfos, pyrazo-
phos, tolclofos-methyl, phosphoric acid and the salts thereof, thiophanate methyl,
chlorothalonil, dichlofluanid, tolylfluanid, flusulfamide, phthalide, hexachlorobenzene,
pencycuron, quintozene, binapacryl, dinocap, dinobuton, bordeaux mixture, copper
acetate, copper hydroxide, copper oxychloride, basic copper sulfate, sulfur, spiroxam-
ine, cyflufenamide, cymoxanile and metrafenone.

More preferred, the at least one further active ingredient is selected from the following
list of fungicides:

carboxylic amides

- carboxylic acid anilides: benalaxyl, benalaxyl-M, benodanil, bixafen, boscalid,
carboxin, mepronil, fenfuram, fenhexamid, flutolanil, furametpyr, metalaxyl,
ofurace, oxadixyl, oxycarboxin, penthiopyrad, thifluzamid, tiadinil, 2-amino-4-
methyl-thiazole-5-carboxylic acid anilide, 2-chloro-N-(1,1,3-trimethyl-indan-4-yl)-
nicotinamide, 4-difluoromethyl-2-methyl-thiazol-5-carboxylic acid-(4’-bromo-
biphenyl-2-yl)}-amide, 4-difluoromethyl-2-methyl-thiazol-5-carboxylic acid-(4'-
trifluoromethyl-biphenyl-2-yl}-amide, 4-difluoromethyl-2-methyl-thiazol-5-
carboxylic acid-(4’-chloro-3’-fluoro-biphenyl-2-yl)-amide, 3-difluoromethyl-1-
methyl-pyrazol-4-carboxylic acid-(3’,4’-dichloro-4-fluoro-biphenyl-2-yl)-amide, N-
(3',4'-dichloro-5-fluoro-biphenyl-2-yl)-3-difluoromethyl-1-methyl-1H-pyrazole-4-
carboxylic acid amide, N-(2-(1,3-dimethyl-butyl)-phenyl)-1,3,3-trimethyl-5-fluoro-
1H-pyrazole-4-carboxylic acid amide, N-(4'-chloro-3',5-difluoro-biphenyl-2-yl)-3-
difluoromethyl-1-methyl-1H-pyrazole-4-carboxylic acid amide, N-(4'-chloro-3',5-
difluoro-biphenyl-2-yl)-3-trifluoromethyl-1-methyl-1H-pyrazole-4-carboxylic acid
amide, N-(3',4'-dichloro-5-fluoro-biphenyl-2-yl)-3-trifluoromethyl-1-methyl-1H-
pyrazole-4-carboxylic acid amide, N-(3',5-difluoro-4'-methyl-biphenyl-2-yl)-3-
difluoromethyl-1-methyl-1H-pyrazole-4-carboxylic acid amide, N-(3',5-difluoro-4'-
methyl-biphenyl-2-yl)-3-trifluoromethyl-1-methyl-1H-pyrazole-4-carboxylic acid
amide, N-(2-bicyclopropyl-2-yl-phenyl)-3-difluoromethyl-1-methyl-1H-pyrazole-4-
carboxylic acid amide, N-(cis-2-bicyclopropyl-2-yl-phenyl)-3-difluoromethyl-1-
methyl-1H-pyrazole-4-carboxylic acid amide, N-(trans-2-bicyclopropyl-2-yl-
phenyl)-3-difluoromethyl-1-methyl-1H-pyrazole-4-carboxylic acid amide, 3,4-
dichloro-isothiazol-5-carboxylic acid-(2-cyano-phenyl}-amide;

- carboxylic acid morpholides: dimethomorph, flumorph;
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benzoic acid amides: flumetover, fluopicolide (picobenzamid), fluopyram, zox-
amide, N-(3-Ethyl-3,5-5trimethyl-cyclohexyl)-3-formylamino-2-hydroxy-
benzamide;
other carboxylic acid amides: carpropamide, diclocymet, mandipropamid, oxytet-
racyclin, silthiofam, N-(6-methoxy-pyridin-3-yl) cyclopropanecarboxylic acid am-
ide, N-(2-(4-[3-(4-chloro-phenyl)-prop-2-inyloxy]-3-methoxy-phenyl)-ethyl)-2-
methanesulfonylamino-3-methyl-butyramid, N-(2-(4-[3-(4-chloro-phenyl)-prop-2-
inyloxy]-3-methoxy-phenyl)-ethyl)-2-ethanesulfonylamino-3-methyl-butyramide;

azoles

triazoles: azaconazole, bitertanole, bromuconazole, cyproconazole, difenocona-
zole, diniconazole, diniconazole-M, enilconazole, epoxiconazole, fenbuconazole,
flusilazole, fluquinconazole, flutriafol, hexaconazole, imibenconazole, ipconazole,
metconazole, myclobutanil, oxpoconazole, paclobutrazole, penconazole, propi-
conazole, prothioconazole, simeconazole, tebuconazole, tetraconazole, triadi-
menol, triadimefon, triticonazole, uniconazole, 1-(4-chloro-phenyl)-2-
([1,2,4]triazol-1-yl)-cycloheptanol;

imidazoles: cyazofamid, imazalil, imazalil-sulphate, pefurazoate, prochloraz,

triflumizol;

benzimidazole: benomyl, carbendazim, fuberidazole, thiabendazole;
others: ethaboxam, etridiazole, hymexazole;

nitrogen-containing heterocyclic compounds

pyridines: fluazinam, pyrifenox, 3-[5-(4-chloro-phenyl)-2,3-dimethyl-isoxazolidin-
3-yl]-pyridine, 2,3,5,6-Tetrachloro-4-methanesulfonyl-pyridine ,3,4,5-Trichloro-
pyridine-2,6-dicarbonitrile, N-(1-(5-Bromo-3-chloro-pyridin-2-yl)-ethyl)-2,4-
dichloro-nicotinamide, N-((5-Bromo-3-chloro-pyridin-2-yl)-methyl)-2,4-dichloro-
nicotinamide;

pyrimidines: bupirimat, cyprodinil, diflumetorim, ferimzon, fenarimol, me-
panipyrim, nitrapyrin, nuarimol, pyrimethanil;

piperazines: triforin;

pyrroles: fludioxonil, fenpiclonil;

morpholines: aldimorph, dodemorph, dodemorph-acetate, fenpropimorph,
tridemorph;

dicarboximide: fluoroimide, iprodion, procymidon, vinclozolin;

others: acibenzolar-S-methyl, anilazin, blasticin-S, captan, chinomethionate,
captafol, dazomet, debacarb, diclomezine, difenzoquat, difenzoquat methyl
sulphate, fenoxanil, folpet, oxolinic acid, piperalin, fenpropidin, famoxadone,
fenamidone, octhilinon, probenazol, proquinazid, pyroquilon, quinoxyfen, tricycla-
zol, 5-chloro-7-(4-methylpiperidine-1-yl)-6-(2,4,6-trifluorophenyl)-
[1,2,4]triazolo[1,5-a]pyrimidine, 2-butoxy-6-iodo-3-propyl-chromen-4-one, 3-(3-
bromo-6-fluoro-2-methyl-indole-1-sulfonyl)-[1,2,4]triazole-1-sulfonic acid dimethy-
lamide;



10

15

20

25

30

35

40

WO 2007/110354 PCT/EP2007/052643

13

carbamates and dithiocarbamates

dithiocarbamates: ferbam, mancozeb, maneb, metiram, metam, methasulpho-
carb, propineb, thiram, zineb, ziram;

carbamates: diethofencarb, flubenthiavalicarb, iprovalicarb, propamocarb, pro-
pamocarb hydrochloride, 3-(4-chloro-phenyl)-3-(2-isopropoxycarbonylamino-3-
methyl-butyrylamino)-propionic acid methylester, N-(1-(1-(4-
cyanophenyl)ethanesulfonyl)-but-2-yl) carbamic acid -(4-fluorophenyl)ester;

other fungicides

guanidines: dodine, dodine free base, iminoctadine, iminoctadine-triacetate, imi-
noctadine-tris(albesilate), guazatine, guazatine-acetate;

antibiotics: kasugamycin, kasugamycin-hydrochloride-hydrate, polyoxine, strep-
tomycin, validamycin A;

organometallic compounds: fentin salts, e.g. fentin acetate, fentin chloride, fentin
hydroxide;

sulfur-containing heterocyclic compounds: isoprothiolan, dithianon;
organophosphorous compounds: edifenphos, fosetyl, fosetyl-aluminium, ipro-
benfos, pyrazophos, tolclofos-methyl, phosphoric acid and the salts thereof;
organo-chloro compounds: thiophanate methyl, chlorothalonil, dichlofluanid, di-
chlorophen, tolylfluanid, flusulfamid, phthalide, hexachlorbenzene, pencycuron,
pentachlorophenole and salts, quintozen, N-(4-chloro-2-nitro-phenyl)-N-ethyl-4-
methyl-benzenesulfonamide;

nitrophenyl derivatives: binapacryl, dinocap, dinobuton, dicloran, nitrothal-
isopropyl, tecnazen;

inorganic active ingredients: Bordeaux mixture, copper acetate, copper hydrox-
ide, copper oxychloride, basic copper sulfate, sulfur;

others: spiroxamine, cyflufenamide, cymoxanil, metrafenone, biphenyl, bronopol,
diphenylamine, mildiomycin, oxin-copper, prohexadione calcium, Tolylfluanid, N-
(Cyclopropylmethoxyimino-(6-difluoromethoxy-2,3-difluoro-phenyl)-methyl)-2-
phenyl acetamide, N'-(4-(4-chloro-3-trifluoromethyl-phenoxy)-2,5-dimethyl-
phenyl)-N-ethyl-N-methyl formamidine, N'-(4-(4-fluoro-3-trifluoromethyl-phenoxy)-
2,5-dimethyl-phenyl)-N-ethyl-N-methyl formamidine, N'-(2-methyl-5-trifluormethyl-
4-(3-trimethylsilanyl-propoxy)-phenyl)-N-ethyl-N-methyl formamidine, N'-(5-
difluormethyl-2-methyl-4-(3-trimethylsilanyl-propoxy)-phenyl)-N-ethyl-N-methyl
formamidine.

More preferably, the at least one further fungicide is selected from nitrogen-containing
heterocyclic compounds, carbamates, dithiocarbamates and morpholines, in particular
selected from diethofencarb, flubenthiavalicarb, iprovalicarb, propamocarb, 3-(4-chloro-
phenyl)-3-(2-isopropoxycarbonylamino-3-methyl-butyrylamino)-propionic acid methyl
ester, N-(1-(1-(4-cyanophenyl)ethanesulfonyl)-but-2-yl} carbamic acid-(4-fluorophen-
ylhyester, ferbam, mancozeb, maneb, metiram, metam, propineb, thiram, zineb, ziram,
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aldimorph, dodemorph, fenpropimorph, tridemorph and folpet, especially preferred are
metiram, fenpropimorph and folpet.

In one preferred embodiment of the present invention, a two-component composition is
used for combating Esca, which comprises one of the strobilurins as defined above
together with one active ingredient selected from the further fungicide compounds as
defined above. In another preferred embodiment of the present invention, a three-
component composition is used for combating Esca, which comprises one strobilurin
as defined above together with two active ingredients selected from the further fungi-
cide compounds as defined above. Particularly preferably used are such mixtures,
wherein the strobilurin is selected from the preferred strobilurins as outlined above,
preferably Pyraclostrobin.

According to one embodiment of the present invention, it is preferred to use a stro-
bilurin selected from pyraclostrobin, kresoxim-methyl, dimoxystrobin, picoxystrobin,
trifloxystrobin, enestroburin, orysastrobin, metominostrobin, azoxystrobin, and fluox-
astrobin together with one or two further active ingredients as defined above, wherein
pyraclostrobin is a particularly preferred strobilurin compound. Specific examples of
preferred two-component compositions used according to the present invention com-
prise pyraclostrobin and metiram, azoxystrobin and metiram, kresoxim-methyl and
metiram, pyraclostrobin and folpet, azoxystrobin and folpet, kresoxim-methyl and fol-
pet.

According to the present invention, the compounds detailled above are useful for com-
bating Esca in different kinds of vines. Examples for vine varieties are white vines and
red vines, for example Muller-Thurgau, Bacchus, Riesling, Scheurebe, Silvaner and
Dornfelder, Lemberger, Tempranillo, Trollinger, respectively.

The vinegrapes can be treated before infection takes place, for example three weeks to
one week before the expected Esca attack, i.e. the treatment is protective. During such
timeframe, one to 10 applications, more specifically one, two, three, four or five applica-
tions during one season are preferably carried out. A markedly reduced susceptibility of
the plant to Esca diseases is observed. In another embodiment, the vinegrapes are
treated curatively, i.e. when the vinegrapes are already attacked by the fungi, wherein
preferably one, two, three, four or five applications during one season are carried out.

In one preferred embodiment of the present invention the method according to the in-
vention is preferably carried out as foliar application or spray application, respectively.
Preferably, one, two, three, four, five and up to ten applications during one season are
carried out, specifically more than two applications, and up to 10 applications. Also
preferred more than two applications, and up to 5 applications during a season are
carried out.
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One specific application mode is the injection of the compound that inhibits the mito-
chondrial breathing chain at the level of the b/c1 complex, particularly the strobilurin or
the composition containing a strobilurin as defined above, into the vines, preferably
directly into the trunks. Usually, the active ingredients are present in the form of a for-
mulation that can be easily injected into the vines.

According to a further embodiment of the present invention, the compound/s or compo-
sitions are used by applying the same to the roots of the vines, particularly by applica-
tion of the active ingredients/formulation to the soil sorrounding the roots. The soil near
to the plants is preferably treated with one, two or three, specifically two or three appli-
cations of the active ingredients and active ingredient formulations, respectively, during
one season.

The application rates are usually between 0.01 and 2.0 kg, preferably up to 1.0 kg of
active ingredient per hectare.

The compounds used according to the present invention, particularly compounds |, can
be converted into the formulations conventionally used for fungicides, for example solu-
tions, emulsions, suspensions, dusts, powders, pastes and granules. The use form
depends on the particular purpose; in any case, it should ensure fine and uniform dis-
tribution of the compound according to the invention.

Best results are obtained when a formulation is used which supports the transport of
the active compounds into the plants, and the distribution within the entire plant.

The formulations can be prepared in a known manner (see e.g. for review US
3,060,084, EP-A 707 445 (for liquid concentrates), Browning, "Agglomeration”, Chemi-
cal Engineering, Dec. 4, 1967, 147-48, Perry’s Chemical Engineer's Handbook, 4th
Ed., McGraw-Hill, New York, 1963, pages 8-57 and et seq. WO 91/13546, US
4,172,714, US 4,144,050, US 3,920,442, US 5,180,587, US 5,232,701, US 5,208,030,
GB 2,095,558, US 3,299,566, Klingman, Weed Control as a Science, John Wiley and
Sons, Inc., New York, 1961, Hance et al., Weed Control Handbook, 8th Ed., Blackwell
Scientific Publications, Oxford, 1989 and Mollet, H., Grubemann, A., Formulation tech-
nology, Wiley VCH Verlag GmbH, Weinheim (Germany), 2001, 2. D. A. Knowles,
Chemistry and Technology of Agrochemical Formulations, Kluwer Academic Publish-
ers, Dordrecht, 1998 (ISBN 0-7514-0443-8), for example by extending the active com-
pound with auxiliaries suitable for the formulation of agrochemicals, such as solvents
and/or carriers, if desired emulsifiers, surfactants and dispersants, preservatives, anti-
foaming agents, anti-freezing agents.
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Examples of suitable solvents are water, aromatic solvents (for example Solvesso
products, xylene), paraffins (for example mineral oil fractions), alcohols (for example
methanol, butanol, pentanol, benzyl alcohol), ketones (for example cyclohexanone,
gamma-butyrolactone), pyrrolidones (NMP, NOP), acetates (glycol diacetate), glycols,
fatty acid dimethylamides, fatty acids and fatty acid esters. In principle, solvent mix-
tures may also be used.

Suitable emulsifiers are nonionic and anionic emulsifiers (for example polyoxyethylene
fatty alcohol ethers, alkylsulfonates and arylsulfonates).

Examples of dispersants are lignin-sulfite waste liquors and methylcellulose.

Suitable surfactants used are alkali metal, alkaline earth metal and ammonium salts of
lignosulfonic acid, naphthalenesulfonic acid, phenolsulfonic acid, dibutylnaphthalene-
sulfonic acid, alkylarylsulfonates, alkyl sulfates, alkylsulfonates, fatty alcohol sulfates,
fatty acids and sulfated fatty alcohol glycol ethers, furthermore condensates of sul-
fonated naphthalene and naphthalene derivatives with formaldehyde, condensates of
naphthalene or of nhaphthalenesulfonic acid with phenol and formaldehyde, polyoxy-
ethylene octylphenol ether, ethoxylated isooctylphenol, octylphenol, nonylphenol, alkyl-
phenol polyglycol ethers, tributylphenyl polyglycol ether, tristearylphenyl polyglycol
ether, alkylaryl polyether alcohols, alcohol and fatty alcohol ethylene oxide conden-
sates, ethoxylated castor oil, polyoxyethylene alkyl ethers, ethoxylated polyoxypropyl-
ene, lauryl alcohol polyglycol ether acetal, sorbitol esters, lignosulfite waste liquors and
methylcellulose.

Substances which are suitable for the preparation of directly sprayable solutions, emul-
sions, pastes or oil dispersions are mineral oil fractions of medium to high boiling point,
such as kerosene or diesel oil, furthermore coal tar oils and oils of vegetable or animal
origin, aliphatic, cyclic and aromatic hydrocarbons, for example toluene, xylene, paraf-
fin, tetrahydronaphthalene, alkylated naphthalenes or their derivatives, methanol, etha-
nol, propanol, butanol, cyclohexanol, cyclohexanone, isophorone, highly polar solvents,
for example dimethyl sulfoxide, N-methylpyrrolidone or water.

Also anti-freezing agents such as glycerin, ethylene glycol, propylene glycol and bacte-
ricides such as can be added to the formulation.

Suitable antifoaming agents are for example antifoaming agents based on silicon or
magnesium stearate.

Suitable preservatives are for example Dichlorophen und enzylalkoholhemiformal.
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Powders, materials for spreading and dustable products can be prepared by mixing or
concomitantly grinding the active substances with a solid carrier.

Granules, for example coated granules, impregnated granules and homogeneous
granules, can be prepared by binding the active compounds to solid carriers.

Examples of solid carriers are mineral earths such as silica gels, silicates, talc, kaolin,
attaclay, limestone, lime, chalk, bole, loess, clay, dolomite, diatomaceous earth, cal-
cium sulfate, magnesium sulfate, magnesium oxide, ground synthetic materials, fertiliz-
ers, such as, for example, ammonium sulfate, ammonium phosphate, ammonium ni-
trate, ureas, and products of vegetable origin, such as cereal meal, tree bark meal,
wood meal and nutshell meal, cellulose powders and other solid carriers.

In general, the formulations comprise from 0.01 to 95% by weight, preferably from 0.1
to 90% by weight, of the active compound(s). In this case, the active compound(s) are
employed in a purity of from 90% to 100% by weight, preferably 95% to 100% by
weight(according to NMR spectrum).

The compounds used according to the present invention, particularly the strobilurins, or
mixtures containing the same as defined above can be used as such, in the form of
their formulations or the use forms prepared therefrom, for example in the form of di-
rectly sprayable solutions, powders, suspensions or dispersions, emulsions, oil disper-
sions, pastes, dustable products, materials for spreading, or granules, by means of
spraying, atomizing, dusting, spreading or pouring. The use forms depend entirely on
the intended purposes; they are intended to ensure in each case the finest possible
distribution of the active compound(s) used according to the invention.

Aqueous use forms can 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 a wetter, tackifier, dispersant or emulsifier.
However, it is also possible to prepare concentrates composed of active substance,
wetter, tackifier, dispersant or emulsifier and, if appropriate, solvent or oil, and such
concentrates are suitable for dilution with water.

The active compound concentrations in the ready-to-use preparations can be varied
within relatively wide ranges. In general, they are from 0.0001 to 10%, preferably from
0.01 to 1% per weight.

The active compound may also be used successfully in the ultra-low-volume process
(ULV), it being possible to apply formulations comprising over 95% by weight of active
compound, or even to apply the active compound without additives.
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The following are examples of formulations: 1. Products for dilution with water for
foliar applications.

A)  Water-soluble concentrates (SL, LS)

10 parts by weight of the active compound(s) are dissolved in 90 parts by weight of
water or a water-soluble solvent. As an alternative, wetters or other auxiliaries are
added. The active compound(s) dissolves upon dilution with water, whereby a formula-
tion with 10 % (w/w) of active compound(s) is obtained.

B) Dispersible concentrates (DC)

20 parts by weight of the active compound(s) are dissolved in 70 parts by weight of
cyclohexanone with addition of 10 parts by weight of a dispersant, for example polyvi-
nylpyrrolidone. Dilution with water gives a dispersion, whereby a formulation with 20%
(w/w) of active compound(s) is obtained.

C) Emulsifiable concentrates (EC)

15 parts by weight of the active compound(s) are dissolved in 7 parts by weight of xy-
lene with addition of calcium dodecylbenzenesulfonate and castor oil ethoxylate (in
each case 5 parts by weight). Dilution with water gives an emulsion, whereby a formu-
lation with 15% (w/w) of active compound(s) is obtained.

D) Emulsions (EW, EO, ES)

25 parts by weight of the active compound(s) are dissolved in 35 parts by weight of
xylene with addition of calcium dodecylbenzenesulfonate and castor oil ethoxylate (in
each case 5 parts by weight). This mixture is introduced into 30 parts by weight of wa-
ter by means of an emulsifier machine (e.g. Ultraturrax) and made into a homogeneous
emulsion. Dilution with water gives an emulsion, whereby a formulation with 25% (w/w)
of active compound(s) is obtained.

E) Suspensions (SC, OD, FS)

In an agitated ball mill, 20 parts by weight of the active compound(s) are comminuted
with addition of 10 parts by weight of dispersants, wetters and 70 parts by weight of
water or of an organic solvent to give a fine active compound(s) suspension. Dilution
with water gives a stable suspension of the active compound(s), whereby a formulation
with 20% (w/w) of active compound(s) is obtained.

F)  Water-dispersible granules and water-soluble granules (WG, SG)

50 parts by weight of the active compound(s) are ground finely with addition of 50 parts
by weight of dispersants and wetters and made as water-dispersible or water-soluble
granules by means of technical appliances (for example extrusion, spray tower, fluid-
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ized bed). Dilution with water gives a stable dispersion or solution of the active com-
pound(s), whereby a formulation with 50% (w/w) of active compound(s) is obtained.

G) Water-dispersible powders and water-soluble powders (WP, SP, SS, WS)

75 parts by weight of the active compound(s) are ground in a rotor-stator mill with addi-
tion of 25 parts by weight of dispersants, wetters and silica gel. Dilution with water
gives a stable dispersion or solution of the active compound(s) , whereby a formulation
with 75% (w/w) of active compound(s) is obtained.

2. Products to be applied undiluted for foliar applications.

1) Dustable powders (DP, DS)

5 parts by weight of the active compound(s) are ground finely and mixed intimately with
95 parts by weight of finely divided kaolin. This gives a dustable product having 5%
(w/w) of active compound(s)

J}  Granules (GR, FG, GG, MG)

0.5 part by weight of the active compound(s) is ground finely and associated with 95.5
parts by weight of carriers, whereby a formulation with 0.5% (w/w) of active com-
pound(s) is obtained. Current methods are extrusion, spray-drying or the fluidized bed.
This gives granules to be applied undiluted for foliar use.

K} ULV solutions (UL)

10 parts by weight of the active compound(s) are dissolved in 90 parts by weight of an
organic solvent, for example xylene. This gives a product having 10% (w/w) of active
compound(s), which is applied undiluted for foliar use.

The note mentioning the effect of an active compound that inhibits the mitochondrial
breathing chain at the level of the b/c1 complex, specifically of a strobilurin or the mix-
tures containing such compounds for combatting Esca may be present as a label on
the packaging or in product data sheets. The note may also be present in the case of
preparations which can be used in combination with the active ingredients.

The activity of compounds that inhibit the mitochondrial breathing chain at the level of
the b/cy complex, particularly of strobilurins and mixtures containing at least one such
compound and at least one further active ingredient against Esca was demonstrated by
the following experiments:
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Examples

Use example 1 — Field trial

1 Material, methods and test conditions

The trials were done on a full production vineyard with the presence of the disease
symptoms in the previous years, placed in Requena (Valencia, Spain), using the vari-
ety Tempranillo grafted on 110-Ritcher, 25 years old, in an espalier formation, with
dripping irrigation and a plantation frame of 2,5 x 2,5 m that means 1600 vines/ha.

The recorded environmental conditions during the trial were taken from the meteoro-
logical station of ‘El Cerrito’ — Requena (Valencia), obtaining the data on temperature
(°C) and rainfall (mm) (see Table A).

According to the spread symptoms of the disease the trial was set on bands (blocks
divided on four subplots of 20 vines each), with a surface per block of 500 m? (80
vines), with the intention to have a great number of vines with symptoms.

The spraying equipment was a hydraulic sprayer model “Maruyama”, with a tube of 50
m, nozzle of ceramic disc of 1 mm diameter and a working pressure of 20 bars.

The moment of application was decided according to the vineyard growth stage evolu-
tion (see Table A) and the use of preventative criteria of fight against Esca, according
the existing sap movement in the vine along its crop cicle, being these moments the
most active for the above mentioned fungus.

A fungicidal mixture of Pyraclostrobin (compound II-5) with metiram (5%+55%), applied
at a dose rate of 0.2% (0,2 kg of commercially available formulation (tradename: Cab-
rio Top®, a WG of BASF Aktiengesellschaft) per 100 | water) in a program of four
treatments was used in the trials. An untreated plot was used as a control. The active
compounds used were applied as commercially available formulations.

The applications were carried out in the different growth stages A, B, C and D (see
table A).
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Table A
BBCH Coding for
month Growth stages of growth stage Environmental conditions
vines (application during application
moment)
¢ 800 | water/ha
March lethargy: winter 00 ® <1 m/s wind speed
buds (A) e temperature 14 °C
¢ humidity 73 %
¢ 1000 | water/ha
May inflorescence, 51-53 ¢ <1 m/s wind speed
clearly visible (B) ¢ temperature 24 °C

¢ humidity 65 %
* 1000 | water/ha

fruit setting, the

) ) 71-73 ¢ <1 m/s wind speed
June young fruits begin
1o swallow (©) ¢ temperature 22 °C
¢ humidity 75 %
_ ¢ 1000 | water/ha
beginning of _
A 81-83 ¢ <1 m/s wind speed
August | grapes ripening
(D) e temperature 25 °C

(change of colour)

¢ humidity 66 %

BBCH-Coding: Compendium of Growth Stage ldentification Keys for Mono-and Dicoty-
ledoneus Plants; Autumn 1994, compiled by Reinhold Stauss, Ciba Geigy AG, Post-
fach, CH-4002 Basel.

2 Results

2.1 Selectivity

7 to 14 days after each application, the selectivity was recorded visually. No injuries of
the vines were observed, i.e. there were not observed any phytotoxicity symptoms re-
sulting from the inventive application of the above active ingredient formulation.

2.2 Efficacy

The efficacy of the treatment was assessed by observing the frequency and the inten-

sity of Esca attack. All the elemental plots were assessed by evaluating all the shoots
per vine according a non linear scale of 5 classes, see Table B
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Table B:
Scale for the different kinds of shoots that were tested
class description

1 healthy shoot

2 shoot with 1-25 % of visi-
ble injuries

3 shoot with 26-50 % of visi-
ble injuries

4 shoot with >50 % of visible
injuries

5 dry shoot

a) Frequency of Esca attack

Table C:
frequency of Esca attack
% frequency of attack transformed data’ average
growth AlB|lc|Dbp|a|B|cCc]| oD
stage >

control | 40.31 | 50.0 [56.52 [ 62.73 [ 39.41 | 45.0 [ 48.75 [ 52.37 | 46.38 a2

invention | 16.39 [ 10.88 [ 10.67 [ 11.71 [ 23.88 [ 19.26 | 19.07 [ 20.01 | 20.55b

1 data transformed by arcseny(X/100)

2 the figures followed by the same letter are not significantly different according to LSD
test (P=0,05)

b) Intensity of Esca attack

Table D:
intensity of Esca attack
% intensity of attack transformed data’ average
growth Al B | c | Db | al|lB ]| c | oD
stage >

control 18.99 | 22.79 | 21.96 | 37.95 | 25.83 | 28.51 | 27.91 | 38.03 | 30.08 a?

invention 840 | 272 | 267 | 473 [16.85( 9.49 | 9.40 [1256 | 12.07Db

1 data transformed by arcseny(X/100)

2 the figures followed by the same letter are not significantly different according to LSD
test (P=0,05)
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The assessment of the frequency and the intensity of Esca attack showed that the

treatment according the present invention resulted in a surprisingly effective control of
the disease compared to the control plants (95 % difference between the vines treated
according to the present invention and the control vines). Furthermore, there were not
observed any phytotoxicity symptoms using the inventive method for combating Esca.

Use example 2 - Microtitre test to evaluate the efficacy of fungicides against
Phaeoacremonium aleophilum and Phaeomoniella chlamydospora, two fungi of the
esca-complex

The products were provided as technical quality active ingredient. Stock solutions of
the active ingredients were prepared in DMSO at a concentration of 10 000 ppm a.i.
All products were tested at 125, 31, 8, 2, 0.5 and 0.125 ppm a.i.; the DMSO concentra-
tion was the same in all dilutions.

Spore suspensions of the test fungi were prepared in a yeast extract, Bacto peptone
and glycerol liquid medium.

Equal volumes of test compound and spore suspension were added, in triplicate, to the
wells of 96-well microtitre plates. The optical densities of the wells were measured with
the aid of a photometer at 405 nm immediately after preparation.

Incubation of the plates followed at 23°C. Further optical density measurements were
made after 7 and 14 days' incubation. Growth in the treated wells was compared with
the growth in the control (= water) wells.

In this test, the inhibition of the growth of Phaeomoniella chlamydospora was strong to
very strong by active compounds kresoxim-methyl, and pyraclostrobin, resp.; and the
inhibition of the growth of Phaeoacremonium aleophilum was strong to very strong in-
hibited by active compound pyraclostrobin.

Use example 3 - Efficacy of pyraclostrobin against the growth of mycelium of different
pathogens associated with esca in grapes

Test pathogens were Phaeoacremonium sp., Phaemoniella chlamydospora and Fomi-
tiporella vitis (pathogens associated with the Esca disease) as well as Cylindrocarpon
destructans and Botryosphaeria sp. (pathogens frequently isolated from vine wood with
Esca symptoms).

In this experiment 5 mm diameter disks obtained from pure cultures of the fungi were
deposited at the centre of 90 mm Petri dishes containing a solution of potato dextrose
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agar (PDA) to which different concentrations of pyraclostrobin were added (three repe-
titions).

Pyraclostrobin was used as Comet®, a commercial formulation of BASF Aktiengesell-
schaft containing 250g/ pyraclostrobin. Pyraclostrobin was applied in concentrations of
0, 0.1, 1,10, 100, and 1000 ppm active ingredient. The concentrations of active ingre-
dient added to the culture medium were determined previously by diffusion of the prod-
uct in agar inoculated for the corresponding species.

Subsequently the diameters of the pathogen growths (mm) were determined visually
until the test material (pathogen in PDA medium without fungicide) fully colonised the
Petri dishes. This growth was compared with that obtained from the different concen-
trations of pyraclostrobin, determining the effectiveness of the fungicide as the propor-
tion between the diameter achieved by the test substance (without application of fungi-
cide product) and the growth diameter of the fungus at a particular concentration.

The level of inhibition of mycelium growth of the different pathogens for pyraclsotrobin
are as follows:

Levels of inhibition of mycelium growth for different fungal species in relation to fungi-
cide concentration. The results are expressed as percentages and represent the mean
of 3 repetitions

Percentage mycelium inhibition: pyraclostrobin

Conc. [ppm] 0 0.1 1 10 100 1000

Botryosphaeria sp. 0.00 | 23.14 | 48.04 |66.08 | 88.43 100.00
Ganoderma sp. 0.00 |21.18 |65.88 |91.37 | 100.00 | 100.00
Fomitiporella vitis 0.00 (4647 |92.75 |98.62 | 100.00 | 100.00
Cylindrocarpon destructans 0.00 [33.33 | 69.61 |86.67 |90.59 100.00
Phaeoacremonium sp. 0.00 | 3565 [61.00 |77.27 | 88.28 100.00
Phaeomoniella chlamydospora | 0.00 [ 64.91 | 93.57 | 95.32 | 96.49 100.00

This experiment shows that pyraclostrobin provided a good activity on all tested patho-
gens associated with the esca disease in grapes.
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Claims

1. Use of an active compound that inhibits the mitochondrial breathing chain at the
level of the b/cy complex for combating Esca.

2. The use of claim 1, wherein the active compound is a strobilurin.

3. The use of claim 1 or 2, wherein the active compound is a compound of the for-
mula I

in which
X is halogen, C1-Cs-alkyl or trifluoromethyl;
m isOorf1,

Q  is C(=CH-CHs)-COOCHSs, C(=CH-OCHs)-COOCHS,
C(=N-OCHs)-CONHCHs, C(=N-OCH3)-COOCH; , N(-OCHa)-COOCH;, or a

group Q1
#
[O%N-OCHS Q1
-N
O

wherein # denotes the bond to the phenyl ring;

A s -O-B, -CH,0-B, -OCH,-B, -CH,S-B, -CH=CH-B, -C=C-B,
-CH,0-N=C(R")-B, -CH,S-N=C(R")-B, -CH,O-N=C(R")-CH=CH-B, or
-CH,0-N=C(R")-C(R2)=N-OR3, wherein

B is phenyl, naphthyl, 5-membered or 6-membered heteroaryl or 5-membered
or 6-membered heterocyclyl, containing one, two or 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, two or three radicals R2:

R2 is independently cyano, nitro, amino, aminocarbonyl, aminothiocar-
bonyl, halogen, C+-Ce-alkyl, C1-Ce-haloalkyl, C4-Ce-alkylcarbonyl, C+-
Ce-alkylsulfonyl, C1-Cs-alkylsulfinyl, Cs-Cs-cycloalkyl, C1-Cs-alkoxy,
C1-Cs-haloalkoxy, C1-Ce-alkyloxycarbonyl, C1-Cs-alkylthio, C1-Cs-
alkylamino, di-C+-Ce-alkylamino, C+-Ce-alkylaminocarbonyl, di-C1-Ce-
alkylaminocarbonyl, C1-Ce-alkylaminothiocarbonyl, di-C4-Cse-
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alkylaminothiocarbonyl, C,-Cs-alkenyl, C>-Ce-alkenyloxy, phenyl,
phenoxy, benzyl, benzyloxy, 5- or 6-membered heterocyclyl, 5- or 6-
membered heteroaryl, 5- or 6-membered heteroaryloxy, C(=NOR?)-R®
or OC(R?),-C(RP)=NOR?, the cyclic radicals, in turn, being unsubsti-
tuted or substituted by one, two or three radicals R®:

is independently cyano, nitro, halogen, amino, aminocarbonyl, ami-
nothiocarbonyl, C+-Ce-alkyl, C1-Ce-haloalkyl, C4-Cs-alkylsulfonyl, C1-
Ce-alkylsulfinyl, C3-Ce-cycloalkyl, C4-Ce-alkoxy, C1-Cs-haloalkoxy, C1-
Cs-alkoxycarbonyl, C1-Cs-alkylthio, C1-Ce-alkylamino, di-C4-Cs-
alkylamino, C+-Cs-alkylaminocarbonyl, di-C4-Cs-alkylaminocarbonyl,
C1-Ce-alkylaminothiocarbonyl, di-C4-Cs-alkyl-aminothiocarbonyl, Co-
Cs-alkenyl, C»-Cs-alkenyloxy, Cs—Ce—cycloalkyl, Cs—Cs—cycloalkenyl,
phenyl, phenoxy, phenylthio, benzyl, benzyloxy, 5- or 6-membered
heterocyclyl, 5- or 6-membered heteroaryl, 5- or 6-membered het-
eroaryloxy or C(=NORA*)-RB;

RA, RB are independently hydrogen or C+-Cs-alkyl;

is hydrogen, cyano, C+-Cs-alkyl, C4-Cs-haloalkyl, Cs-Ce-cycloalkyl,
C1-Cs-alkoxy, or C41-Cs-alkylthio;

is phenyl, phenylcarbonyl, phenylsulfonyl, 5— or 6-membered heteroaryl, 5-
or 6-membered heteroarylcarbonyl or 5—- or 6-membered heteroaryl-
sulfonyl, the ring systems being unsubstituted or substituted by one, two or
three radicals R?,

C1-Cqo-alkyl, Cs-Cs-cycloalkyl, Co-Cio-alkenyl, Co-C1o-alkynyl, C1-C1o-
alkylcarbonyl, C>-C1g-alkenylcarbonyl, Cs-Cqe-alkynylcarbonyl, C1-C1o-
alkylsulfonyl, or C(=NOR?)-R®, the hydrocarbon radicals of these groups be-
ing unsubstituted or substituted by one, two or three radicals Re:

Rc

is independently cyano, nitro, amino, aminocarbonyl, aminothiocar-
bonyl, halogen, C+-Ce-alkyl, C1-Ce-haloalkyl, C4-Cs-alkylsulfonyl, C1-
Ce-alkylsulfinyl, C4-Ce-alkoxy, C1-Cs-haloalkoxy, C1-Ce-alkoxy-
carbonyl, C-Cs-alkylthio, C1-Cs-alkylamino, di-C+-Cs-alkylamino, C+-
Ce-alkylaminocarbonyl, di-C4-Ce-alkylaminocarbonyl, C1-Ce-alkyl-
aminothiocarbonyl, di-Cs-Ce-alkylaminothiocarbonyl, C>-Cs-alkenyl,
C,-Cs-alkenyloxy,

Cs-Ce-cycloalkyl, Cs-Cs-cycloalkyloxy, 5- or 6-membered heterocyclyl,
5- or 6-membered heterocyclyloxy, benzyl, benzyloxy, phenyl,
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phenoxy, phenylthio, 5- or 6-membered heteroaryl, 5- or 6-membered
heteroaryloxy and heteroarylthio, it being possible for the cyclic
groups, in turn, to be partially or fully halogenated or to have attached
to them one, two or three radicals R?; and

is hydrogen, C1-Cs-alkyl, C,-Cs-alkenyl, C,-Cs-alkynyl, the hydrocarbon
radicals of these groups being unsubstituted or substituted by one, two or
three radicals Re.

4, The use of claim 3, wherein in formula | the index m is zero and the substituents
have the following meanings:

is C(=CH-CH3)-COOCH3, C(=CH-OCHj3)-COOCHj5,

C(=N-OCH3)-CONHCH3, C(=N-OCH3)-COOCHj3 , or N(-OCH3)-COOCHz3;

is -O-B, -CH,0-B, -OCH-B, -CH-O-N=C(R')-B, or

-CH>0O-N=C(R")-C(R2)=N-OR?, where

Q

A

R3

B

R

R2

is phenyl, pyridyl, pyrimidyl, pyrazolyl, triazolyl, these ring systems

being unsubstituted or substituted by one to three radicals R?;

is hydrogen, cyano, C1-Cs-alkyl, C4-C4-haloalkyl, Cs-Cs-cycloalkyl, or

C1-Cs-alkoxy;

is C1-Ce-alkyl, C>-C1o-alkenyl, C3-Ce-cycloalkyl, these groups being

unsubstituted or substituted by one or two radicals R

RY is C4-Ce-alkyl, Cs-Cs-cycloalkyl, C1-Cs-alkoxy, C1-Cs-haloalkoxy,
benzyl, phenyl, or phenoxy;

phenyl, which is unsubstituted or substituted by one or two radicals

R2; and

is C4-Ce-alkyl, Co-Cs-alkenyl, or C>-Ce-alkynyl.

5. The use of claim 1 or 2, wherein the active compound is a compound of formula

in which
is a carbon or a nitrogen atom,

is halogen, methyl and trifluoromethyl,
is zero, 1 or 2,

is as defined for formula I,

is zero, 1,2,3or4

is used.

T

R¥

y
Rb
X

O._N_(R%
= )f\l y

O _N. T= Il
oo, T Yw,
OCH

3
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The use of claim 1 or 2, wherein the active compound is a compound of formula

Il
0]
0 \Y/OCH@R .
in which

T is a carbon or a nitrogen atom,

R2  represents one or two identical or different groups selected from halogen,
C1-Ce-alkyl, C4-Cs-alkoxy, halogenmethyl, halogenmethoxy, methyl and
trifluoromethyl, which R2 groups are unsunstituted or substituted by a
C1-Cs-alkoxyimino group;

\Y is OCHa, or NHCHj3; and

Y is CHor N;

is used.

The use of claim 1 or 2, wherein the active compound is a strobilurin compound
selected from pyraclostrobin, kresoxim-methyl, dimoxystrobin, 2-(ortho-((2,5-
Dimethylphenyl-oxymethylene)phenyl)-3-methoxy-acrylic acid methyl ester, pi-
coxystrobin, trifloxystrobin, enestroburin, orysastrobin, metominostrobin, azox-
ystrobin and fluoxastrobin.

The use of claim 1 or 2, wherein the active compound is a strobilurin compound
selected from azoxystrobin, pyraclostrobin, and picoxystrobin.

The use of claim 1 or 2, wherein the strobilurin compound is selected from (2-
chloro-5--[1-(3-methyl-benzyloxyimino)-ethyl]-benzyl)-carbamic acid methyl ester,
(2-chloro-5-[1-(6-methyl-pyridine-2-ylmethoxyimino)-ethyl]-benzyl)-carbamic acid
methyl ester, 2-(ortho-((2,5-dimethylphenyl-oxymethylene)phenyl)-3-methoxy-
acrylic acid methyl ester, 2-(2-(6-(3-chloro-2-methyl-phenoxy)-5-fluoro-pyrimidin-
4-yloxy)-phenyl)-2-methoxyimino-N-methyl-acetamide, and 3-methoxy-2-(2-(N-(4-
methoxy-phenyl}-cyclopropanecarboximidoylsulfanylmethyl)-phenyl)-acrylic acid
methyl ester.

The use of any one of claims 1 to 9, wherein the active compound that inhibits
the mitochondrial breathing chain at the level of the b/ci complex is used together
with at least one further active ingredient.

The use of claim 10, wherein the at least one further active ingredient is selected
from metiram, fenpropimorph and folpet.
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12. A method for combating Esca, which comprises treating the fungi, their habitat or
the plants, soils and/or materials to be kept free therefrom with an effective

amount of at least one active compound that inhibits the mitochondrial breathing
chain at the level of the b/c1 complex.



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - claims
	Page 27 - claims
	Page 28 - claims
	Page 29 - claims
	Page 30 - claims

