Fungi ci dal Conpositions The present invention relates to novel fungicidal
conpositions suitable for control of diseases caused by phytopat hogens,
especi al |y phyt opat hogenic fungi and to a nmethod of controlling di seases on
usefui plants, especially rust diseases on soybean plants It is known from
WD 04/ 35589 and WD 06/ 37632 that certaiq tricyclic amne derivatives and

m xtures conprising said am ne derivatives have biol ogical activity agai nst
phyt opat hogeni ¢ fungi. On the other hand various fungicidal conpounds of
different chem cal classes are w de known . as plant fungicides for
application in various crops gﬂm85¥£¥98¥@82393hts. However, crop tol erance
and activity agai nst phytopathogenic plant fungi do not always satisfy the

needs of agricultural practice in many incidents and aspects. For exanple,
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considerable yield | osses. Mdst customary fungicides are unsuitable for
controlling rust in soybeans or their action agai nst Phakopsora pachyrhi zi
i s unsdtis gxaéwm trom. W0m4/w5mwdamwmmitbat&xénaa€td®/cgé arapeidedldtivealnd
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t her eofcoptréiigoRsi .hlsepb@me@r dia"rgadum b@anstmbpma pREH e ieehdalsactart hod,
whi ch conprises applying to the useful plants or to the | ocus thereof a
conposition according to the invention, nore preferably to the useful
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propagation material of the usefu lants a co OSI i on accor to the
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The invenption covers such stereoi soners and m xtures thereof in any

ratio. SHEERRS &g qa@e?ﬁﬁ?éﬁ??%by‘ PR RARCSEH/FETRESBY fornula (1)" means a
racem @ dmgoeitien @hitahiP dbsteol of difeisddlcautdd BnphytddathdeRs 86MpRgsy enbodi ment
of the invention is re resented by those conpositions which conprise as
conponéfit @ AYMBOWKHdeRIdT fornula (1), wherein R is difluoronethyl .

Further preferred conpounds of formul a (l)xare:

3-di fl uoronet hyl-1-met hyl- 1H pyr s s
(9-di chl oronet hyl i denebenzonor bor hef -ylyam de (conpound A-1.1);

3-di fl uoronet hyl-1-nmet hyl- 14 pypazQl e-4- carboxylic acid

(9-di fluoronethylidene- benzonorb nee- 5- yl)anilge (conpound A-1.2); and

3-di fluoronethyl-1-methyl- 1Hgf ol e-4-carboxylic acid
(9- di br ononet hyl i denebenzonor bo \ne e-5-yl)am de (conmpound A-1.3). The
desi gnation of substituent X as fluor or brorno nmeans that both

substituents X have the sane neani ngs.
wherein R, is difluoromethyl or trifluoromethyl and X is chloro, fluoro or bromo; and

(B) bixafen.



A preferred enbodi nent of the invention is represented by those
conposi ti ons which conprise as conponent A) a conpound of formula (i),
wherein Rl is trifluoromethyl. Further preferred conpounds of formula (1)
are: 1l-methyl-3-trifluoronethyl-1H pyrazol e-4-carboxylic acid

(9-di chi oromet hyl i denehenzonor bor nene-5-y1 ) am de (conmpound A-1.4);

1-met hyl -3-trifluoronethyl-1H pyrazol e4- carboxyllc aci d
(9-difluoronethylidenebenzonorbor nene- 5-yparni de (conpound A-1.5); and
1-rnethyl -3-frifluoronethyl-1H pyrazol e-4-carboxyli¢c acid

(9- di br bhas heamipundithas theriss b coPRatRat )48 CAMPINITLHHERIARPIANE (A8) |
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3-di fluorornethyl-1- nethyl-1H pyrazo carboxylic, acid

(9-di fluoronet hyl i dene-benzonor bor nene- 5-ypai ni de, (corrpound A-1.2), and as

conponegiy {3} aBpetbeie pradchbRleBA®CA a{eltnbdnif%ﬁtrrdsm@ diseRes bh ueetal pisaer di ng
to the invention conprise as conponent (A) the co
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conmponent I xaf en he conpounds of formula ( LE are
descr | biodhne VRN PrelpierkisaBeined et srBaIsss ﬁ@ﬂ‘%‘@g (o 16 ugerdT plaREor g pare 1
As showpelidb SGh&ESs é]-corﬁpééﬂmﬁ%eyrd % th HeTHVehtibh) moretipéferdsly tanise Xeetile as

defi ned above, my nt hesi zed reacting a compound of for w&ﬁﬂﬁ,{,”)

R is aelaolsf Fwﬂ@ramﬁ%e i@ methpg, velcfscoavmgﬂes aWP'V'Hg thg prepagation ma

(111). ¥R Gseflufp l&ﬁsg%h@%gltlé‘rb%’&rdlié@totthé ifeRgsIce of NaN(TMs)2 at -10C to
anbi ent tenperature, preferably in dry THF, as described by .1Wang et al.

Synl ett, 2001, 1485. Schenme 2
The compounds of formula | occur in two dn‘ferent stereoisomers, which are described as the

single enantiomers of formulae |, and Iy:
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The invention covers all such stereoisomers and mixtures thereof in any ratio. According to
the invention “racemic compound of formula (1)’ means a racemic mixture of compounds of
formula I, and .

A preferred embodiment of the invention is represented by those compositions which
comprise as component A) a compound of formula (1), wherein R, is difluoromethyl. Further
preferred compounds of formula (l) are:

3-difluoromethyl-1-methyl-1H-pyrazole-4-carboxylic acid (9-dichloromethylidene-
benzonorbornene-5-yl)amide (compound A-1.1);3-difluoromethyl-1-methyl-1H-pyrazole-4-
carboxylic acid (9-difluoromethylidene-benzonorbornene-5-yl)amide (compound A-1.2); and
3-difluoromethyl-1-methyl-1H-pyrazole-4-carboxylic acid (9-dibromomethylidene-

benzonorbornene-5-yl)amide (compound A-1.3).
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The designation of substituent X as chloro, fluoro or bromo means that both substituents X

have the same meanings.

A preferred embodiment of the invention is represented by those compositions which
comprise as component A) a compound of formula (1), wherein R; is trifluoromethyl. Further
preferred compounds of formula (l) are:

1-methyl-3-trifluoromethyl-1H-pyrazole-4-carboxylic acid (9-dichloromethylidene-
benzonorbornene-5-yl)amide (compound A-1.4);
1-methyl-3-trifluoromethyl-1H-pyrazole-4-carboxylic acid (9-difluoromethylidene-
benzonorbornene-5-yl)amide (compound A-1.5); and
1-methyl-3-trifluoromethyl-1H-pyrazole-4-carboxylic acid (9-dibromomethylidene-
benzonorbornene-5-ylJamide (compound A-1.6).

Especially preferred compositions according to the invention comprise as component (A) a
compound selected from 3-difluoromethyl-1-methyl-1H-pyrazole-4-carboxylic acid (9-
dichloromethylidene-benzonorbornene-5-yl)amide (compound A-1.1) and 3-difluoromethyl-1-
methyl-1H-pyrazole-4-carboxylic acid (9-difluoromethylidene-benzonorbornene-5-yl)amide
(compound A-1.2), and as component (B) bixafen.

Further especially preferred compositions according to the invention comprise as component
(A) the compound 3-difluoromethyl-1-methyl-1H-pyrazole-4-carboxylic acid (9-
dichloromethylidene-benzonorbornene-5-yl)amide (compound A-1.1) and as component (B)
bixafen.

The compounds of formula (I) may be prepared as described below with reference to

reaction Schemes 1 to 3.



Alternatively, as shown in Schenme 2, a conpound of formula (1), where Het
is as defined in schene 1, RL and X are as defined above, nmay be prepared
by reacting a conpound of fornula (I1'), where Het is as defined above,
with an aniline of formula (111), where X is as defined above, in the
presence of an activating agent, such as, BOP-Cl (bis-(2-oxo-3-

oxazol i di nyl) - phosphinic acid), and two equival ents of a base, such as
triethylamne, in a solvent, such as dichloronmethane (as described, for
exanple, by J. Cabre eta!, Synthesis 1984, 413) or by reacting a conpound
of formula (11"), where Het is as defined®J5/e and Qis chloro, fluoro or
bromo, with an aniline of forrmula (111), where X is as defined above, in
t he presence of one quivalal; A a base, such as triethy ne or sodium

or potassium cHetboat® or )
di chl orornet hane, etbgl acetgte or hKhhlnethyIfornan1‘ preP%rany at -10
to 30C. The conpound of formgha (11") is obtainedd a cggpound of
formula (11°) by tdeat nent iﬁf a hal ogenati ng agen t hi onyl
chloride, thionyl bronide. oxalyl chloride, phosgenéet SF4/1 | F, DAST

((di et hyl arni no)sul phur trifiuoride), or Deoxo-Fluor(r)

([ bi s(2-net hoxyet hyl)) am no] sul phur trifluoride) in a solvent such as

t ol uene, dichlom&geﬁh ne/or acetonitrile. The conpounds (Il1) and (11') are
general |y known conpoyn and may be prepared as described in the chem cal
literature or obtaine N rom commerci al sources. The conpound (111) is a
novel compound and may jje prepared as described with reference to Schene 3.
Schene 3 CM', ci psel i né As shown in Schenme 3, the conpound of fornula
(rer) Wslbcﬁurpih%éﬁé hy o@naeoh@arpformmaa:n) ivairere R, Iayd (Xtahelas eefiraol absived
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R' is bfdpbenett 2001 14854 al kyl or tridi met hyI am ne and X i s hal o,
according to or by anal ogy with the proced%res described by HD. Martin
etal, Chem Ber. 118, 2514 (1985), yas eta!, Chem Lett 1979 983,
or M Suda, Tetraheggdron Letters, 22, 1421 (1981). Co Xfornul a (1)
may be obtained asjdescribed G es Hl to H7. 1 Thi s Exanpl e
iliustrates tHe& prepar &t ion &; y1--3=trifttor onethyl - p’§/r azol e- 4-
carboxylic acid (9-®ichloro yI'i dente- benzonorborm3$£N§{yl)amide (conpound
A-1.4): (11" NH,

(1)

Het

Het—<O + (HI)
ar)

Alternatively, as shown in Scheme 2, a compound of formula (1), where Het is as defined in
scheme 1, R; and X are as defined above, may be prepared by reacting a compound of
formula (II'), where Het is as defined above, with an aniline of formula (ll), where X is as
defined above, in the presence of an activating agent, such as BOP-CI (bis-(2-ox0-3-
oxazolidinyl)-phosphinic acid), and two equivalents of a base, such as triethylamine, in a
solvent, such as dichloromethane (as described, for example, by J. Cabré et al, Synthesis
1984, 413) or by reacting a compound of formula (II"), where Het is as defined above and Q
is chloro, fluoro or bromo, with an aniline of formula (Ill), where X is as defined above, in the

presence of one equivalent of a base, such as triethylamine or sodium or potassium



Cl....a 0F.O0ON '"NCH3 9-D chl oronet hyl ene-5-am no- benzonor bornene (175
ng, 0.729 mmol, prepared as described in Exanple 6) in dichloronethane
(10nl) was reacted with 1-methyl-3- trifluoronmethyl-1H pyrazol e-carboxylic
acid (170ng, 0.874 mmol, 1.2 eq.) in the presence of

bi s- (2- oxo- 3-oxazol i di nyl) - phosphinic agid chloride (278 ng, 1.09 nmmol, 1.5
eq.) and triethylamne (184 ng, 1.821 mmol, 2.5 eq.) at anbient tenperature
under stirring for 23 hours. The reaction m xture was extracted W th

sat urat ed sodi um bi carbonate sol ution apd saturated prine, yf over
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di met h&X{Hefifgk 8" Peexcnlyorad(bisg "}fﬂﬂﬁ%favléa'wf‘oléu'Hh‘t‘frtﬂﬁﬁ'ﬂfﬁ’%ﬂ' ﬁ) ?C&Veé&?%Fh( 2,76

g, 1 easkoladsk, RidtodbRERNAS f ¥@Réhitife. 45 g of 79% purity, 2.5 eq.) dissolved
in 25 m dirnet hoxyet hane was added dropwi se within 8 m nutes whil st the

tenperature rose to 67C. After 30 mnutes the dark reaction m xture was

evapor athedo uﬁ/c(‘)}'sfcllpbﬁ@(l%ré'dehén%llﬁﬁﬁowmcd?ﬁa@ﬂésQﬁ@)ﬂay&f‘eﬁirééé?e& go: 1) to

give 3.02 9 desired Wgro uct as an oil that solidified at room
t enper é’@ﬁ?@e@rﬂfﬂu the cheous ieyatureyenpplained fromh FQMmREGH SAUICES-uier SMPoURthe
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9-(3-pentyliderie) tro- benzonorbornadlene (7.97 g prepared as descri bed
in Exanple 2) in THF (70m) was #Sdenated at 20C in the presence of

Rh( PPh3) (Wl kinson's catalyst; 0.8 g). The reaction ceased after uptake
of one eguivarPéntctoNohydr o ap@ation and filtr of fhe crude on
silica gelllin et-l'ry-l—acet at e-Y100. gave the ug&' pr oduct as an
oi | (7.90 g)ndt hat' j dill edfon starfding at roomtenperature Tnlp 69- 56
C). EXAMPLE A Th| npl e iMdustrates the preparati omN&®f 9-0xo0-5-nitro- en
nor bor neng B c

CH,NO,, piperidine

[
o e

g NO,

NO,
D
(III)
As shown in Scheme 3, the compound of formula (lll) may be prepared by a Bechamp

reduction or by other established methods, for example, by selective catalytic hydrogenation,
of the nitro-compounds (E), (F) and (G).



NO2 943-pentylidene)-5-nitro-benzonorbornene (7.0 g, 27.2 mml; prepared as
described in Exanple 3) dissolved in dichloronethane (300 nil) and net hanol
(5rni) was ozonized (2.8 I 02/mn, 100 Watt, corresponding to 9.7 g 03/ h)
at -70C until a persistent blue colour was observed (after approximtely 15
mnutes). The reaction mxture was flushed wth nitrogen gas.
Tri phenyl phosphine (8.4 g, 3103 nmol, 1.18 eq.) was added and the
tenperature was - 8 - allowed to warmup to 20-25C. After evaporation of
the solvent the residue was purified on silica gel in hexane-Et0OAc-3:1 to
g: ;/e 5. D% 9dincomssiyiderss5-itra-penzonorbermenasi(), wirstaRFE Ehigro, Prando e5diase.e
illustr
9-difl u@%gge%ﬁgl r%&%ﬁﬂﬁ%Wﬁ/ O%Tﬂ gtrllozno%foﬂr]%léert?l%enseml)—'Wlth g g(inerated NO2 To a
sol ut :j odlhaibmdtﬂyhdﬁmchhbsmlmfmm'é\aﬁeq%)BSOW@eFeEi@' mfﬂpbenat trpC-4 #kYFPE (50 i)
mas a on o 11.2
" G0 igietutarhElg Rl 1t BElo"GucaRIAS BGHES cnpiloy e BOCe R HeER o) N on.
af t er sIt-I+D rNIarg\ ébal ChérouBerat 18, 86 {1985 rSaltlavashi elead Céfmd-e&r‘tﬂ?\& 8@&3. or

solutio 5-ni ne (6.10g, 30mmvl; prepared as
describ dgF A ?qgoql;' q?eﬁgﬂ%q?g{)ﬁ%ﬁ& thin 25 mnutes fol | owed by
stirring for 21 hours. The suspension was poured onto ice-water and
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acetate
di f1 uoronet hyl i dene 5-ni tro-benzonorbornene (mp. 99-101C). EXAMPLE 6 This
Exanple illustrates the preparation ofEXAMPLE 1

9- Di chl or onet hyl i dene- 5-ni tro-benzonor bor nene
This Example illustrates the preparation of 1-methyl-3-trifluoromethyl-1H-pyrazole-4-

carboxylic acid (9-dichloromethylidene-benzonorbornene-5-yl)amide (compound A-1.4):
Cl Cl

CH,

9-Dichloromethylene-5-amino-benzonorbornene (175 mg, 0.729 mmol, prepared as
described in Example 6) in dichloromethane (10ml) was reacted with 1-methyl-3-
trifluoromethyl-1H-pyrazole-carboxylic acid (170mg, 0.874 mmol, 1.2 eq.) in the presence of
bis-(2-oxo-3-oxazolidinyl)}-phosphinic acid chloride (278 mg, 1.09 mmol, 1.5 eq.) and
triethylamine (184 mg, 1.821 mmol, 2.5 eq.) at ambient temperature under stirring for 23
hours. The reaction mixture was extracted with saturated sodium bicarbonate solution and
saturated brine, dried over Na,SO, and purified on silica gel in ethyl acetate-hexane-(1:1).
210 mg (69% of theory) of 1-methyl-3-trifluoromethyl-1H-pyrazole-4-carboxylic acid (9-
dichloromethylidene-benzonorbornene-5-yl)amide (compound A-1.4, m.p. 179-181 °C) was

obtained.

EXAMPLE 2

This Example illustrates the preparation of 9-(3-pentylidene)-5-nitro-benzonorbornadiene:



N2 Dry carbon tetrachloride (5.9 g, 33 nmmol) was reacted with

tri phenyl phosphine (14.46 g, 55.1 mmol) in dichloronethane (30 mM) at room
tenperature for 1 hour. 9-0xo0-5-nitrobenzonorbornene (5.60g, 27.56muol ;
prepared as described in Exanple 4) in dichloronethane (10 m) was added
dropwi se and stirred for 20 hours at rogmtenperature. After agueous

wor k-up (ice-water) and extraction with dichl oronethane, the crude product
was purified on silica gel in ethyl acetate-hexane-(1:4) to obtain of the
desired 9- Dichl oronet hybdene 5-nitro- benzonor bornene (1.83 g; mo. 136-137

C). Some starting material > r@gcovered. - 9 - This Exanple
illustrates the preparation of
9- Di br onor net hyl i dene- 5-ni tr o- benzonor bor NC2 Car bon tetrabrornide

(4.66 g at 98% 13.8 mml) was reggeted under stirring with
tri phenyl phosphine (7.23 g, 27.6 m?ol) i n dichloronethane (50 m) for 50

i nut esodf wémamefd%maﬁbpl%sperﬁylﬁme ?z ™M Fn'i 0| @édil;ﬁmm@@foﬂ?élﬁar(ez(sﬁ nﬂ) at13 8
' ar e escri or onet hane
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(i ce-wabes ﬂurﬁ'ﬁqz §é& § él@&dl\%?:l |W2“5hnlcﬂlrﬁgihgkﬁmfehﬁ§%dtdgh|o?<¥ﬁﬂs@\)6ltrﬁ@bum
chromat ogr ap é q;f/ acet at e- hexane- g 9:20r the crude product yielded the
W t|St € Vil erH

desir emmtea BPSFRVASL RS t%@n@ Eﬁﬁi%é?’ﬁd??fé‘ﬁ@ miture Was m p.
153- 155V90rat-5§t¥n@ purifidy c§h dili hBlahbRehyPRidthte 06 1 NWRyidERS B2 ge{bé%‘j\bi h
CDCl 3as the solvent, unless herw se stated, for conpounds of fornmula (I).

I'n theth%@ﬁséredtpé‘?ﬁ%?%ﬁ%n@%thé? eoligifigd @t rwrut@gmsé%tur@e(nbp fD-6% FEIWR nmeans

nucl ear magnetic resonance spectrum and the foll ow ng abbrevi ations are
used: mp. = nelting pointb.p. = BoidmPREROIiNt. s = singletbr = broad d =
doubl etdd = doubl et of doublets t =tripletq = quartet m = mul ti pl et ppm
= part ShpcExamglé illostrdtéd-Re prépetratamyad OeBtpentylidée)ibunitio-benzonorbornene:

NO,

9-(3-pentylidene)-5-nitro-benzonorbornadiene (7.97 g prepared as described in Example 2)
in THF (70ml) was hydrogenated at 20°C in the presence of Rh(PPh3);Cl (Wilkinson’s
catalyst; 0.8 g). The reaction ceased after uptake of one equivalent of hydrogen.
Evaporation and filtration of the crude on silica gel in ethyl acetate-hexane-(100:2) gave the
desired product as an oil (7.90 g) that solidified on standing at room temperature (m.p. 69-56
°C).

EXAMPLE 4

This Example illustrates the preparation of 9-Oxo-5-nitro-benzonorbornene

O

NO,

9-(3-pentylidene)-5-nitro-benzonorbornene (7.0 g, 27.2 mmol; prepared as described in
Example 3) dissolved in dichloromethane (300 ml) and methanol (5mi) was ozonized (2.8 |
O,/min, 100 Watt, corresponding to 9.7 g O3/ h) at =70°C until a persistent blue colour was
observed (after approximately 15 minutes). The reaction mixture was flushed with nitrogen

gas. Triphenylphosphine (8.4 g, 32.03 mmol, 1.18 eq.) was added and the temperature was



mp (t) A-1.1 179-181 A-1.2 137-143 A-1.3 198-200 - 10 - The conponent (B)
is knowmn. (3-difluoronethyl-1-nmethyl-1H pyrazol e-4-carboxylic acid

(3,4 -dichloro-5-fluoro-1, 1" -bi phenyl-2-yl)-am de; "bixafen") is

regi stered under CAS-Reg. No.: 581809-46-3 and described in WO 03/ 70705.
Throughout this docunent the expression gconposition"” stands for the
various m xtures or conbinations of conponents (A) and (B), for exanple in
a single "ready-m x" form in a conbined spray m xture conposed from

separate fornulations of the single active ingredient conponents, such as a
"t ank- malioweddawarm ua te BAtASHE dAftas @varroratinn ofithe;salvest thevesinke Wag Perifies ahen
appl i edgj G IROARBRS givd 5.89 ADHLRE 35108 (L. pET12M 14Pc). T easonably
short p%"r"%o%flﬁguc HgsﬂgA@vn\Pﬁ)o I\Fés org (gayg?dc The or de(r Ef appl yidzg t he
conponents (A) and (B) is not essential for working the present invention.
The conpositions according to the EXAMBLES are effective especially

agai nst _phyt opat hogeni c fungi bel onging to the follpw cl ;
AacomycEEE oA TR e PrpsrBepRasr R o RridfyHee RErdegnoomens
Mycosphaerel I a, Uncinula); Basidion (Cele (erg. the genus Henileia, _

Rhi zoct oni a, Phakopsora, Puccini @ 9 ‘5 Tilletia); Fungi inperfecti

(al so known as Deuteronycetes; elg. B i S, Hel mnthosporium
Rhynchosporium Fusarium Septoria,] Cer cospo‘? a, Alternaria, Pyricularia and
Pseudocer cosporel | a); Qonycetes (eng, Phytophthora, Peronospora,

Pseudoper onospora, Al bugo, Brem a, Pythium Pseudoscl erospora, Pl asnopara).
Accor di mg atsalutibe of div@ntddiffucrasethare (BL30ng,30 mypi) @adICyin dbiipis se) wasafiddd owi ng
speci es, of

| ants: . i nes. 0B , )
oot s: * pubrichdnalSe R 06 S PEH R e T 1 Bl ool Bty THERRE!
st one f Filli withird20 sirfuted. Moithe reslilting euspepbien agfter etirring éarishoupktimem peaches,

| nond herr i t i ber ki b Les: i
ol ant s, tectreree: tias addBebes a SHERIRS Q5 slic?bBHEREbRhERe QI e ape,
nust ar d 30PeeR\prepiréd &S destxibéd pVBasple oG THF, (20@métwithind?d minutestfsljoneddya beans

or groungdnuts; cunb pl ants, such as marrows, .cu [ . s; fibre
pl ants, Stérﬂﬁ%%égqg’t?f‘fsoﬁ?'ePP%&"SWQWES@PUI%OQO PR aﬁ@{‘%@( Fr ’aétgggv htﬂ%éh or anges,
| enons, agstaeePutification omeilickagé!ns sthylegetatdhesned g yiakled giaTaghof 9-et t uce,

aspar agus, cabbages arrots, onjons ona o Ot at oes, cucurbits or

papr i kagﬁ'PﬁrﬁFﬁm ?deéé-eﬁro%engg%cghﬂggr:\e {ﬁ"ﬁnéﬁfgﬁ " canphor; maize. tobacco;
nuts; coffee; sugar cane; tea; vines; hops; durian; bananas; natural rubber
plants; turf or ornanentals, such %zﬁ@hﬁﬁiés, shrubs, broad-|eaved trees or
evergreens, for exanple conifers. ' does not represent any

|i m t at iTAR.ExBR®Id iflighatdsthé Blreppladh ®f J-Bichiorddeethylidersbaittb-benzonoburtieng al so
useful plants that have been rendered tolerant to herbicides |ike
bronoxyni |l or classes of herbicides g Clf or exanpl e, HPPD i nhi bitors,
ALS inhibitors, for exanple prims§g s ptosul furon and

trifloxysul furon, EPSPS (5-enol -pyr i ki n@t e- 3- phosphat e- synt hase)
inhibitors, GS (glutam ne synthetas5%hinhibitors or PPO

(pr ot opor phyri nogen- oxi dase) i nhi bi s) as a result of conventional

met hods _of br eedi ng or tig engineering. A le of a h ha
been rZP&\é?@' OR Eﬂltr@fghajﬂf'dqggffﬂ’:%a'?ﬂﬁhmsr{?a .e%‘,"’ﬂli‘ ﬁﬁi%lmofPh'B§?£§%%éhﬁ'%naIS
met hofls nﬂﬁ?lbrneﬁdildwmémuﬂagmﬁmsm)odnstdeﬁlp@(a;atﬁrielefbd( h@urs&r@:}mrs-piapg (Canal ia) )
Exanpl es of crops that een rendered tol erant to herhicides or classes
of We)r b%&ﬂ%?é@fb&g%"eg‘éﬂgtﬁf)e'a%ﬁaé)'n@8v Pfﬁﬁ’af?éjtq?o‘iﬁcﬁ%egl 'UEtéaE'P%p‘ﬁénsat e- and

gl uf osi ARhRréMSthata (10 Mfivas adéed Gopwise @adBrBred for LY hauiat adxine tammubeatutene

trad RoundupReady, Her cul ex. 10 . ib Link& The t "usef ul
bl ant s~ AT pa-us HRdHS oniretes) SHcarariog wCEeTBrainane AiE s AR o been
S0 transfaerplifiedon silex ¢ ¢ ethylraesathaant-( DMt ebtdinbfjiresietinat 94 hey are

capabl e of synthesj si one or re sel i vel t] i ns uch as are
known, gthﬁgﬁ&ygem%wﬁp%pﬁrﬁ?@dwe ‘%éa%l’%é @%’L%Q'%?W?s?ﬁ@§e of the
genus Bagdtbidl$4.08 hewaeratoverséf ul pl ains” is to be understood as including
al so useful plants which have been so transfornmed by the use of reconbi nant
DNA t echni ques that they are capabl e of synthesising anti pathogenic

subst ances having a selective acti @xAMRIEh7as, for exanple, the so-called
"pat hogenesi s-rel ated proteins" (PRPs, see e.g. EP-A-0 392 225). Exanples
of such anti pat hogeni ¢ substances and transgeni c plants capabl e of

synt hesi si ng such




- 12 - antipathogeni c substances are known, for exanple, from EP-A-0 392
225, WD 95133818, and EP-A-0 353 191. The nethods of producing such
transgenic plants are generally known to the person skilled in the art and
are described, for exanple, in the publications nentioned above. The term
"l ocus" of a useful plant as used hereig.is intended to enbrace the place
on which the useful plants are grow ng, where the plant propagation
materials of the useful plants are sovvn or where the plant propagation

materials of the useful plants wll aced . An exanple for
such a Thsderamale HupralpRheareRARIR ergoﬁ&' Br hﬁlﬂsnﬁ-‘émrrr%aenzrﬂgfbpmeﬁr "pl ant
propagation material"™ is understoed to, denofe generative parts of the

pl ant, such as seeds, which can Q{l the nultiplication of the
|atter, and vegetative material, % ttings or tubers, for exanple
pot at oes. There nmay be nentioned fjor exarrpl%r seeds (in the strict sense),
roots, fruits, tubers, bulbs, rhigges and parts of plants. Germ nated

pl ants and young pl ants whi ch are t8 be transpl anted after germ nation or
af t eL @%cﬁﬁt@ﬁ'ﬁ%ﬁogﬁcgé s sai 98% YER/8 arrﬁcﬂ) \st rabied Uinaer strTmﬁ\mtryoung pl ant sb
may be protected before trans ato 0 rti reat ment by
i mer sinenBPReANS (y- 234, QHPVE Béfbg'f"“ ?‘ﬂ}%éﬁm' {s’ 8& @?% BHPY denot e

seeds. téfrhserﬁwr@@o&wnﬁtrebemaommet(zlsrqueter mmonppeparmdowesaamu inn t he
field of protect attac f fun to the

d di
pr esentEx?ﬁ‘P@n‘i)i'BH'cglo?fté'}‘)étgg’rﬁ 85?"6'5&’3%%8%@“"’7‘@9@1? ér'g%g\?ft"&pﬁﬁéﬁ o nat ur al

subst angfgerafurd SRiedls FoAGH @de- @érbrredndchtractrbnaﬁrm didredromptHaee ssipdet oy s,
whi ch have been taken fromthe nat ural

h | ong-term
pr ot ectcPlAN ra@aiogeaphy S?tBY'é&%taéedB@?“ST“ &Qfef‘élﬁf‘é’ecﬂ’ p@cﬁyreﬁc\fgg ﬁhedgesﬁ'ggm s or
parts tR&IRPH-Dibremomediléhest-AltteSoenz6@drbornbHO €. 5 g; ®8LAS3-1660C).S or grains,
can be protected in the freshly harvested state or in processed form such
as pre-dried, noistened, conm nuted, ground, pressed or roasted. Al so
falli ng-agu.der the definition of storage goods is tinber, whether in the

formof—crude tinber, such as construction_ tinber, el ect ricity pylons and
bar ri er@blect shaws melting painband NMRdriar alrwithFlels as thersolient. wpiess gie™yse obj ect s

made f o499 on%d?fn@g@f Raada (9finand fBle, M J%rﬁtu?ésebr@b%ﬁm Y&pbdeCelsiul! S,

hairs an t'he . The conpositions accordin resent invention can

pr event NYIRS mrstragl@aumaemt@d@sor@aéﬁ seactyst tharfel@mm%hhrwt@mﬁfﬁ d.
PreferqPE& ‘storage goods"” is understood to denote nat ural substances of
vegetabl e origin and/or their processed forns, nore preferably fruits and
their profeRs&d maftingspoidluch as - 13 - péiesT BelREPIRli ts, soft fruits and
citrus fruits- a@% dieir processed forms. Igp angidagr preferred enbodi ment of
the i nvention rage goods" is understood to denote wood. Therefore a
further aspécfF dbubhé present invention i §da neewRief dhdopblelSect i ng st orage
goods, which coqp&épes applying to the st opageq gagds a conposition
according to the 1nvention. The conpositions of t he present invention may
al so be usedt Fn rodléplet el d of protecting PRBHNI eals PeitBHiPAl agai nst attack
of fungi. ﬁecorqé RfiAF Present invention, the term"technical nmaterial”

i ncl udes paper; carpets; constructions; coolrng and heating systens;

wal | - boar ds; ventilation and air condrtronrng systens and the |ike;

preferably "technical material” is understood to denote wal I -boards The
conpo i-t-i-ons—accordi ng the p acsant |n\lnnf on S

ef f ect|s %ﬁﬁ’g"gs dec'Q;P(G?sco oration or HﬁWP‘B p’?mrﬁmﬁg&@ha;;v;eeg?drng to

the inv ere partr cular|y effective agai ngcpgydery m | dews; rusts;
| eaf sp S ! QWWM SREsHR BberaQ nBst Septoria

Puccini a, Erysiphe, %renophaéﬁcr@n&e fith ®,0N219e7 el B 1H T raleapsien a4 b0

soybeans A | ei a 1#-48K f ee spim)agryeqhvmr?@rzaﬁﬁ%w s¢rmarrH)a1 B9 pot at oes,
tomatges and cucurbits; Sclef 911;'|1p||)a in tur veget abl sunfl ower and| oi |
seed Tape “DrackTr ot red T 8 0RO G g&ur@eérzch RIpR BRTHETS7aT M
di sease i\ nej Bolgni4s ci ey aa) '7“14 S4.0 ), Blga (APEH), LIbel (ks and
Peni cill hum Spp.|in fruits. T 4§dﬁpﬂs)| '3%%511”]4’ ording to'thé invention|are
furt hernmore particutarty eff -'Blors\(g.] tl‘%{_, g%grg gﬁg‘aﬁ LA IOLAR

di seages, h as ria a t
Cer cospo_rpéﬁ}séf)p., C]Alla%sﬁg%%s puk 1ﬁH{31 6 ?%’:)gﬁﬁ&oyu ’38%9? gg@?ﬂ)c num

spp., ‘Eptreoccumspp—Fusari JIII ot ollll rlear urr; Fusartum o 1 TOHTE Fusari urn
oxysporum Fusarium proliferatum Fusarium solani, Fusarium subgl utinans,
Gaumannonyces gramnis , Hel m nthosporiurn app., M crodochiurn nivale,
Phoma spp., Pyrenophora gram nea, Pyricularia oryzae, Rhizoctonia solani,
Rhi zoctonia cerealis, Sclerotinia spp., Septoria spp., Sphacel ot heca
reilliana, Tilletia app., Typhula incarnate, Urocystis occulta, Ustilago




In general, the weight ratio of conmponent (A) to conponent (B) is from 2000
1to 1 1000. Anon-limting exanple for such weight ratios is conpound of
formula I: conpound of fornmula B-2 is 10:1. The weight ratio of conponent
(A) to conponent (B) is preferably from100: 1 to 1 : 100; nore preferably
from20: 1 to 1: 50, It has been found, Burpr|3| ngly, that certain weight
rati os of conmponent (A) to conponent (B) are able to give rise to
synergistic activity. Therefore, a further aspect of the invention are
conposi tions, wherein conponent (A) and conponent (B) are present in the

conpos| tion in anounts produdi7atd @.)nBrYilrdi exchangaable with RO Yl @9st |

activity,is apparent [1om Lhe @G yNRka (R #09E0GIa0RE hfhinka ol arhe
conpos| ti gny, gonpri siag18®mpon reater t he
sum of | the fungicidal activi ti4e¥® (Of 1|dbﬁ1%r(é‘n‘tH)( BY724a8Hdf2. %é’h@n‘t 5% B)
This synergistic activity ext ?deH“i‘@ Qﬁ of action of conponent (A)|and
conponent (B) in two ways. Fi \) % rates of application of conponent
(A) and component (B) are | owdr&ddvitil)l 370 (e, exchangeablerini®Qetfilal139 goopd,
meani ng that.the actgyessngr edbrersthii X181 7101 (brts, B)ed.08 (hilgh 3@%r ee of
phyt opat hogénh control even whéme1th8.33o, 1MdBvi2dadH).codpondrl. J.4%ave becone
totally ineffective in such a(ingwd)apgbimdtilon rate range. Secondly, there
is a substantial broadening of7.2hg, $1)et 70 (brd ofxchanygeaptvithdess 1 hdt39can| be
control | eg;1§ syner gistkg ef f|élod se¥l)s 797 \hEheV.OR (d.N8).acd T (rd 9fiHAR.S&t i Ve
i ngred| ent” conbi nation i s gredmnerH) Blan (miél)sun2 ¢f.3Hheé. 1ddmi.2Hs1.60 (miv),
i ndi vi dual conponents. The actlid3(m,tHbe expected E for a given active
i ngredi ent conbi nation obeys the S0- cal l ed COLBY fornmula and can be

cal cul ated as foll ows S R "Calculatin nergistic a ,
ant agoni 8% FeMPYEHbIDEY PWHe(@tﬁ'fH%‘%!“‘EtBWﬂ 'ﬁ'ﬁf"ﬁybﬂ* p¥ 'g %‘?Xypcl%c'd pages

20-22; éls%?alchmra-ﬂ@orahmbwhenﬁ 20§1)- Qr‘ﬁtdlerbl)daﬂﬂf')eiglrég’iéter(eE uﬁdérOAWegHter of
spray m X by active_ingredient A using p ppmof active

i ngr edi E'ﬁt 5‘?'1809’/36&@@P663W'b§€ﬂﬁ\’)’é39?( PE® ent B) using g ppm of active
i ngredient. According to COLBY, the expected (additive) action of active

i ngredi ents A)+B) using p+g ppm of active jngredie t isE =X+ Y XY 100
If the ABROUBROUISEPTUNSED S PSS FAMRRSHioNe Ptapdsfer '}?e"aé&b%@l’@ﬂe%ﬂ i on

(B), thS&nblhﬁtlcﬁ*ﬁtdf@&n@énén'fkﬁ(ﬁ()%ﬁ@'(B?Fdr%ﬂaﬂn&eﬁhlB%fngﬁﬁ%édy\:fﬁlx forf, intshere is a
syner gl stic effect In mat hematical terns rm%ner | Sm car I’eSEOI’l st

posi ti vEORRINEE SPraY MirwrefoMnoses FamaeppriedPrmilationseof dhassingle a é‘i‘@feg'ent
conpl enggthgénentddidd £&a abniafiit’Vadd % domoReetRd dleid é{hglé’)actn/%&thgiedibrﬁtfser ence
(0-E) is zero. A negative val ue of said difference go 9na|s a |l oss of
acti vi t yhewapelieddn @ @efﬂtr?@t'awﬁ@meéd 2 0P gitgryhe otheq with Fe%%o PRIEPRAd: ¢ he
actual sydesa R Iﬁ"ou?§6t' dH]/sV\Tﬁé'orrd@SSIGé?ﬂplyHg thel BEMmpbkHts @QTahMI(B)Vs nbhe
conpositions according to the invention can al so have further surprising
advant aeﬁﬁﬁ‘ﬁa'ﬁ%\fb@'f‘mg@ PERBHPTEStidt such advant ageous properties that may
be nentioned are: nore advant ageuos degradability; inproved toxicol ogical
and/ or ecot oxi col ogi cal behaviour; or inproved characteristics of the
useful plants including: emergence, crop yields, nore devel oped root

system thé bbfﬁbb%nls%e&am to tHCIh i8N bt ditcdtile E6icBially adtind @hytbeahoddridle,
| ess dead basal | eaves ronger tillers, greener |eaf_col our, |ess

fertili Mngsbelerangto th%@o‘é’@é Sﬁ%‘ed‘éGOmYRﬂt?ﬁ (§rp YeBiuraePedospiassa. ear i er
floweri pgsigpar MBmﬁ’r‘hé’”l\Wyd@bhHérélbé Uh@iﬁﬁlaPleéQ'Hlo\ﬁ%ét%s((é gd@k Yehus HamN&ased

shoot growth, ngr oved pl ant vi %{ﬁé and earee/ germ natjon. Sone
conposi Rhzastonigc 'Ffl‘iioﬁ&)f?op yosinia. iatlagp oHllatig) uagegreeﬁﬁ?tt(aﬁetkne\ﬂn 88d can be
used as Dfeme'réh“l)r1 cetd b gaBBtrAREHeiniRRbSPRIMT RAHBbERFiuMFUSarfuie Septapiasi tions

according to the invention it Is possible to inhibit or destroy the

phyt opatREGERTe. MMernasi: 5&?‘#%W‘i’i"c?‘?”é%%‘iospﬁreﬂ?)aﬁloﬁqyé?teﬂﬁ%arts of plants
(fruit, phklaﬁﬁtﬂafa Pér%ﬁwp%ra ais%Gaopér&%F&a A%\Q;\Eé)Brbﬁuéj'Pfyfrﬁﬂrﬁnt useful plants,
while at the sane tinme the parts of plants ich grow | ater are also

pr ot ect BgeydasaieeasparekPBFMPRFBOpat hogeni ¢ i croor gani sns. The conposi tions
according to the invention can be applied to the phytopathagenic

nicroor%enlsns t he useful plants, the | ocus thereof, the propagation
mat er | aPCedEng e thegnvantier ussbrinlapts” tvpicali comprisaihg folPwing RPeciRseRl RIRNS;

m croor gaiNeSRER! Edekis, sLBE aswmeﬁbraﬂéwyea&%fsdba& s&htd%esulgamé& bPfbdaBY be
appl i ed before or after infection of the useful plants, the propagation
material thereof, storage goods or technical naterlals by the

m cr oor gani sns. The anount of a conposition according to the invention to
be applied, will depend on various factors, such as the conpounds enpl oyed;
the subject of the treatnent, such as, for exanple plants, soil or seeds;
the type of treatnent, such as, for exanple spraying, dusting or seed

)




-17- association with5000 g a.i../ha, particularly 2 to 2000 g ail ha, e.g.
100, 250, 500, 800, 1000, 15009 a.iof conmponent (B). In agricultural
practice the application rates of the conpositions according to the
i nvention depend on the type of effect desired, and typically range from 20
to 4000 g of total conposition per hecitgre. When the conpositions according
to the invention are used for treating seed, rates of 0.001 to 50 g of a
conpound of conponent (A) per kg of seed, preferably from0.01 to | Qg per
kg of seed nd 0.0 of co B er kg
93" TRe0 sy ot Neth Rlis Sy SRS DS HIDSRL P RE 9, OF
fThe COpRastHds| Qrmoﬂtrstdmerﬁee¥amwm|é§apasbbemepbayle&bemagregommogatplanml form
or exa n t ormof a tw C a po or seed tr.eat ment
(5 < 3P ieblatsnientp. i epubiaheit nanss, RENE sopm Sl GBRPr 8 o seed
tr %t rre]ghﬂdwaia dcoaormj ¢Hstar il folintss eecbat trealats e gtouati@)ts; cﬂrfcwaberr pladimts Peichiakl e
powder for seed treatnent capsul e suspe or seed. tr atnent
COF) " aagiams, GRouRHa: O DePhBriore BRSS, S amAciBn o e s Bk cieiity
suspensuéemas 6RRges, Nerthend, Sfapefrait St MaAd ! eégytat(l&i)sucraa@apﬁadhereaue@ensu on
(CS), a water dig ersible ranuleméyga, aq enul si fi bIe nuﬂe EG an
enul si GAPARELS CaPhAsS| CqrEad ? onigns gfnaiges nPotgioes; WCHEPE 8P’ E’%’\?a qura
m cr _oI S0t 86 gtlibdaIU’Eé,,crrﬁi&nwn|or@bﬁipﬁ6rS el fdBaccaMu) boffdes suddreaihé; cwabl e (OF),
an oil mscible I]j

concentrate n u tra | ow
ol urre B8 eRRS GHnabgnans: SR bBel DarSaer Gy sud pR LA Ea)
concentshabs, Iﬁr-'élﬁl-leaﬂedtr&@@bﬁé@r??eéﬁm(f&f&xéﬁip% ¢dAfers. Aninatitdrk @oppeen{ WP) or
any technically feasible formulation in conbination with agriculturally
accept &BY MiaiBvants. Such conpositions may be produced in conventional
manner, e.g. by mxing the active ingredients W th at | east one appropriate
i nert fornulatlon adj uyant (for, exanpl e, |Iue§ Iventqi fil|ers and
opt i ondiheyerdt Hsefu B'@Hﬁl éﬁtPn’% YndgrstRpdeasiacluqing alse u§% %tE'Pta a hayg BesNes,

anti - f reQRRed Rldraies hertiicf'k!é‘s‘ﬂlk@‘brr&n@@ﬁll 6PETRSIERAT hbibidedR!(Ovdhdes, &sH uvancy
effects). Al so conventional slow re|ease fornulat ons naglbe e oned wher e

| ong | &é‘?mﬁ@ BPPPJakiitrs, Ml @ﬁ@éﬁ"s fﬁéPt‘?’EﬂPﬂ'm}sq B P2E 8{5@”? be appl i ed

i N spr aydRgsdifRFdrs EPSPE 5ah0nayre uamﬁnert@e HOsEIRISS thaéee;wtﬁtogs d¥, sC [OC
D, SE, EV\?SEC and fﬁg ‘A?} W | e p?\/\degs anwi granu es contain

sur f act(a'Hta@'%‘EléwtréPéa%ét"th mg?r%%t’ %‘PéEfQF@PFFﬁ‘YE{@%Qﬂ"? eb‘f‘h‘@““&b‘?&%(ﬁﬁﬂ‘g t hat
provi dey aghhvenasrkar niRtfdetcs breddihg ctrtgenswvétrg{rﬁ@nh EMAPEREE oPd clopith@Highyde -

18 - with naphthal ene sul phonate, an al kyl aryl sul phonate, a Ilgné
sul phorbgfeerertsier%qtpyer%rttrt?rmlgarqtrn%rteé e §ntnazaRoxy Preenlions| mRkRES ohnd an
et hoxy lpadRfhd @«ﬁdt %eﬂe@.ebtel CledMEIOURMSerirh S EC AN ENatipléDoftdi6pd tRMEEviEON MRy

al so conprise f esticides, such as, for exanple, fungicides,

i nsect |b@reaéend@re%@teﬁrttrt@rBgrb'crxi%@é&'aa%%%ﬁ't?gb'FIS?%r gendiF engingdifNid ed in a

nmanner KONy |H@Iﬁdéélybﬁbstaﬂae ahB Al FoSREL-PHiNEn RS 2€ 04ARESS EbAmeradigor di ng to
the invention and a luent in suitable seed dressrna}fornulatlon form

e.g. a§Valiﬁb&]w&ﬁJ§\%f€@q§emeﬁ1R@rn¢UﬁRaa®f®/ Hermler [ animliva®iBk@ood adher ence
to the seeds. Such seed dressing formul ations are known in the art. Seed
dressing fornul ati ons nmay contain the single active ingredients or the

conbi ndthedermpfusatid plasts’ inglodi undesstqad asraelpding atsediselyt piants wiichaRave|begn

rel easg 0 i ncl ude
From 081 5058 B HRLnT Tt ten SO bt Do a R Ll tural |y
accept a;bhtdaesalng aoe anmoaenaele_cllvetv a@t)ﬂ@@%!@otsuqlt asrare koewrel fercﬁmmpéﬁ if®mM i nerts
and adj; t t |l east a conpound of
conpone&¥ﬁ?k%ﬁlmag%§t e é%ﬁc%ggﬁhgggﬂﬁé?%h@%ﬁgéﬁgnt (B), and optionally
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be dilu water to give suspensi ons of desired concentration.
Powder sprogessgdyforsse whichdaverbeeralalsgn from the natural I|fe cycle and for which long-term

protection is desired. Storage goods of vegetable origin, such as plants or parts thereof, for
example stalks, leafs, tubers, seeds, fruits or grains, can be protected in the freshly
harvested state or in processed form, such as pre-dried, moistened, comminuted, ground,
pressed or roasted. Also falling under the definition of storage goods is timber, whether in
the form of crude timber, such as construction timber, electricity pylons and barriers, or in
the form of finished articles, such as furniture or objects made from wood. Storage goods of
animal origin are hides, leather, furs, hairs and the like. The compositions according the
present invention can prevent disadvantageous effects such as decay, discoloration or mold.
Preferably “storage goods” is understood to denote natural substances of vegetable origin

and/or their processed forms, more preferably fruits and their processed forms, such as
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directly for seed treatnment. Enulsifiabjg¢_ concentrate active ingredient
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Therefore a further aspect of the present invention is a method of protecting storage goods,

which comprises applying to the storage goods a composition according to the invention.

The compositions of the present invention may also be used in the field of protecting
technical material against attack of fungi. According to the present invention, the term
“technical material” includes paper; carpets; constructions; cooling and heating systems;
wall-boards; ventilation and air conditioning systems and the like; preferably “technical
material” is understood to denote wall-boards. The compositions according the present

invention can prevent disadvantageous effects such as decay, discoloration or mold.

The compositions according to the invention are particularly effective against powdery
mildews; rusts; leafspot species; early blights and molds; especially against Septoria,
Puccinia, Erysiphe, Pyrenophora and Tapesia in cereals; Phakopsora in soybeans; Hemileia
in coffee; Phragmidium in roses; Alternaria in potatoes, tomatoes and cucurbits; Sclerotinia
in turf, vegetables, sunflower and oil seed rape; black rot, red fire, powdery mildew, grey
mold and dead arm disease in vine; Botrytis cinerea in fruits; Monilinia spp. in fruits and
Penicillium spp. in fruits.

The compositions according to the invention are furthermore particularly effective against
seedborne and soilborne diseases, such as Alternaria spp., Ascochyta spp., Botrytis cinerea,
Cercospora spp., Claviceps purpurea, Cochliobolus sativus, Colletotrichum spp., Epicoccum
spp., Fusarium graminearum, Fusarium moniliforme, Fusarium oxysporum, Fusarium
proliferatum, Fusarium solani, Fusarium subglutinans, Gdumannomyces graminis ,
Helminthosporium spp., Microdochium nivale, Phoma spp., Pyrenophora graminea,
Pyricularia oryzae, Rhizoctonia solani, Rhizoctonia cerealis, Sclerotinia spp., Septoria spp.,
Sphacelotheca reilliana, Tilletia spp., Typhula incarnata, Urocystis occulta, Ustilago spp. or
Verticillium spp.; in particular against pathogens of cereals, such as wheat, barley, rye or
oats; maize; rice; cotton; soybean; turf; sugarbeet; oil seed rape; potatoes; pulse crops, such
as peas, lentils or chickpea; and sunflower.

The compositions according to the invention are furthermore particularly effective against
post harvest diseasese such as Botrytis cinerea, Colletotrichum musae, Curvularia lunata,

Fusarium semitecum, Geotrichum candidum, Monilinia fructicola, Monilinia fructigena,
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The compositions according to the invention are particularly useful for controlling the
following diseases on the following crops:
Alternaria species in fruit and vegetables; Ascochyta species in pulse crops; Botrytis cinerea
in strawberries, tomatoes, sunflower, pulse crops, vegetables and grapes, such as Botrytis
cinerea on grape; Cercospora arachidicola in peanuts; Cochliobolus sativus in cereals;
Colletotrichum species in pulse crops; Erysiphe species in cereals; such as Erysiphe
graminis on wheat and Erysiphe graminis on barley; Erysiphe cichoracearum and
Sphaerotheca fuliginea in cucurbits; Fusarium species in cereals and maize;
Gaumannomyces graminis in cereals and lawns; Helminthosporium species in maize, rice
and potatoes; Hemileia vastatrix on coffee; Microdochium species in wheat and rye;
Mycosphaerella fijiensis in banana; Phakopsora species in soybeans, such as Phakopsora
pachyrizi in soybeans; Puccinia species in cereals, broadleaf crops and perennial plants;
such as Puccinia recondita on wheat, Puccinia striiformis on wheat and Puccinia recondita
on barley; Pseudocercosporella species in cereals, such as Pseudocercosporella
herpotrichoides in wheat; Phragmidium mucronatum in roses; Podosphaera species in fruits;
Pyrenophora species in barley, such as Pyrenophora teres on barley; Pyricularia oryzae in
rice; Ramularia collo-cygni in barley; Rhizoctonia species in cotton, soybean, cereals, maize,
potatoes, rice and lawns, such as Rhizoctonia solani on potato, rice, turf and cotton;
Rhynchosporium secalis on barley, Rhynchosporium secalis on rye; Sclerotinia species in
lawns, lettuce, vegetables and oil seed rape, such as Sclerotinia sclerotiorum on oilseed
rape and Sclerotinia homeocarpa on turf; Septoria species in cereals, soybean and
vegetables, such as Septoria tritici on wheat, Septoria nodorum on wheat and Septoria
glycines on soybean; Sphacelotheca reilliana in maize; Tilletia species in cereals; Uncinula
necator, Guignardia bidwellii and Phomopsis viticola in vines; Urocystis occulta in rye;
Uromyces species in beans; Ustilago species in cereals and maize; Venturia species in
fruits, such as Venturia inequalis on apple; Monilinia species on fruits; Penicillium species on

citrus and apples.
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t of the invention are

amounts producing a synergistic effect. This synergistic activity is apparent from the fact that
the fungicidal activity of the composition comprising component (A) and component (B) is
greater than the sum of the fungicidal activities of component (A) and of component (B). This
synergistic activity extends the range of action of component (A) and component (B) in two
ways. Firstly, the rates of application of component (A) and component (B) are lowered
whilst the action remains equally good, meaning that the active ingredient mixture still
achieves a high degree of phytopathogen control even where the two individual components
have become totally ineffective in such a low application rate range. Secondly, there is a

substantial broadening of the spectrum of phytopathogens that can be controlled.

A synergistic effect exists whenever the action of an active ingredient combination is greater
than the sum of the actions of the individual components. The action to be expected E for a
given active ingredient combination obeys the so-called COLBY formula and can be
calculated as follows (COLBY, S.R. "Calculating synergistic and antagonistic responses of
herbicide combination”. Weeds, Vol. 15, pages 20-22; 1967):

ppm = milligrams of active ingredient (= a.i.) per liter of spray mixture

X = % action by active ingredient A) using p ppm of active ingredient

Y = % action by active ingredient B) using g ppm of active ingredient.

According to COLBY, the expected (additive) action of active ingredients A)+B) using

p+q ppm of active ingredient is E=X+Y- %

If the action actually observed (O) is greater than the expected action (E), then the action of
the combination is super-additive, i.e. there is a synergistic effect. In mathematical terms,
synergism corresponds to a positive value for the difference of (O-E). In the case of purely
complementary addition of activities (expected activity), said difference (O-E) is zero. A
negative value of said difference (O-E) signals a loss of activity compared to the expected

activity.
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However, besides the actual synergistic action with respect to fungicidal activity, the
compositions according to the invention can also have further surprising advantageous
properties. Examples of such advantageous properties that may be mentioned are: more
advantageuos degradability; improved toxicological and/or ecotoxicological behaviour; or
improved characteristics of the useful plants including: emergence, crop yields, more
developed root system, tillering increase, increase in plant height, bigger leaf blade, less
dead basal leaves, stronger tillers, greener leaf colour, less fertilizers needed, less seeds
needed, more productive tillers, earlier flowering, early grain maturity, less plant verse

(lodging), increased shoot growth, improved plant vigor, and early germination.

Some compositions according to the invention have a systemic action and can be

used as foliar, soil and seed treatment fungicides.

With the compositions according to the invention it is possible to inhibit or destroy the
phytopathogenic microorganisms which occur in plants or in parts of plants (fruit, blossoms,
leaves, stems, tubers, roots) in different useful plants, while at the same time the parts of

plants which grow later are also protected from attack by phytopathogenic microorganisms.

The compositions according to the invention can be applied to the phytopathogenic
microorganisms, the useful plants, the locus thereof, the propagation material thereof,

storage goods or technical materials threatened by microorganism attack.

The compositions according to the invention may be applied before or after infection of the
useful plants, the propagation material thereof, storage goods or technical materials by the

microorganisms.

The amount of a composition according to the invention to be applied, will depend on various
factors, such as the compounds employed; the subject of the treatment, such as, for
example plants, soil or seeds; the type of treatment, such as, for example spraying, dusting
or seed dressing; the purpose of the treatment, such as, for example prophylactic or

therapeutic; the type of fungi to be controlled or the application time.

When applied to the useful plants component (A) is typically applied at a rate of 5 to 2000 g
a.i./ha, particularly 10 to 1000 g a.i./ha, e.g. 50, 75, 100 or 200 g a.i./ha, typically in
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association with 1 to 5000 g a.i./ha, particularly 2 to 2000 g a.i./ha, e.g. 100, 250, 500, 800,
1000, 1500 g a.i./ha of component (B).

In agricultural practice the application rates of the compositions according to the invention
depend on the type of effect desired, and typically range from 20 to 4000 g of total
composition per hectare.

When the compositions according to the invention are used for treating seed, rates of 0.001
to 50 g of a compound of component (A) per kg of seed, preferably from 0.01 to 10g per kg
of seed, and 0.001 to 50 g of a compound of component (B), per kg of seed, preferably from
0.01 to 10g per kg of seed, are generally sufficient.

The composition of the invention may be employed in any conventional form, for example in
the form of a twin pack, a powder for dry seed treatment (DS), an emulsion for seed
treatment (ES), a flowable concentrate for seed treatment (FS), a solution for seed treatment
(LS), a water dispersible powder for seed treatment (WS), a capsule suspension for seed
treatment (CF), a gel for seed treatment (GF), an emulsion concentrate (EC), a suspension
concentrate (SC), a suspo-emulsion (SE), a capsule suspension (CS), a water dispersible
granule (WG), an emulsifiable granule (EG), an emulsion, water in oil (EO), an emulsion, oil
in water (EW), a micro-emulsion (ME), an oil dispersion (OD), an oil miscible flowable (OF),
an oil miscible liquid (OL), a soluble concentrate (SL), an uitra-low volume suspension (SU),
an ultra-low volume liquid (UL), a technical concentrate (TK), a dispersible concentrate (DC),
a wettable powder (WP) or any technically feasible formulation in combination with

agriculturally acceptable adjuvants.

Such compositions may be produced in conventional manner, e.g. by mixing the active
ingredients with at least one appropriate inert formulation adjuvant (for example, diluents,
solvents, fillers and optionally other formulating ingredients such as surfactants, biocides,
anti-freeze, stickers, thickeners and compounds that provide adjuvancy effects). Also
conventional slow release formulations may be employed where long lasting efficacy is
intended. Particularly formulations to be applied in spraying forms, such as water dispersible
concentrates (e.g. EC, SC, DC, OD, SE, EW, EO and the like), wettable powders and
granules, may contain surfactants such as wetting and dispersing agents and other

compounds that provide adjuvancy effects, e.g. the condensation product of formaldehyde
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with naphthalene sulphonate, an alkylarylsulphonate, a lignin sulphonate, a fatty alkyl
sulphate, and ethoxylated alkylphenol and an ethoxylated fatty alcohol.

The compositions according to the invention may also comprise further pesticides, such as,

for example, fungicides, insecticides or herbicides.

A seed dressing formulation is applied in a manner known per se to the seeds employing the
compositions according to the invention and a diluent in suitable seed dressing formulation
form, e.g. as an aqueous suspension or in a dry powder form having good adherence to the
seeds. Such seed dressing formulations are known in the art. Seed dressing formulations
may contain the single active ingredients or the combination of active ingredients in

encapsulated form, e.g. as slow release capsules or microcapsules.

In general, the formulations include from 0.01 to 90% by weight of active agent, from O to
20% agriculturally acceptable surfactant and 10 to 99.99% solid or liquid formulation inerts
and adjuvant(s), the active agent consisting of at least a compound of component (A)
together with a compound of component (B), and optionally other active agents, particularly
microbiocides or conservatives or the like. Concentrated forms of compositions generally
contain in between about 2 and 80%, preferably between about 5 and 70% by weight of
active agent. Application forms of formulation may for example contain from 0.01 to 20% by
weight, preferably from 0.01 to 5% by weight of active agent. Whereas commercial products
will preferably be formulated as concentrates, the end user will normally employ diluted

formulations.

The methods according to the invention, also allows good control of other harmful fungi
frequently encountered in soybean plants. The most important fungal diseases in soybeans
being Phakopsora pachyrhizi, Microsphaera diffusa, Cercospora kikuchi, Cercospora sojina,
Septoria glycines and Colletotrichum truncatum, some of which comprise the so-called “late
season disease complex”, and furthermore Rhizoctonia solani, Corynespora cassiicola,

Sclerotinia sclerotiorum and Sclerosium rolfsii.

As described above for the term “useful plant’, the term “soybean plant” includes all soybean
plants and all varieties, including transgenic plants. The term “soybean plant” includes

especially glyphosate tolerant soybean plants.
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By "glyphosate tolerant" is meant that the plants for use in the methods are resistant to
glyphosate application or tolerant of glyphosate. Glyphosate tolerant plants are made
tolerant to glyphosate by conventional breeding or having a transgenic event that provides
glyphosate resistance. Some examples of such preferred transgenic plants having
transgenic events that confer glyphosate resistance are described in U.S. Pat. Nos.
5,914,451; 5,866,775, 5,804,425; 5,776,760; 5,633,435; 5,627,061; 5,463,175; 5,312,910;
5,310,667, 5,188,642; 5,145,783; 4,971,908 and 4,940,835. The use of "stacked"
transgenic events in the plant is also contemplated.

Stacked transgenic events including additional herbicide-resistant traits such as resistance to
HPPD-inhibitors, sulfonyl-ureas, glufosinate and bromoxynil are widely used and described
in readily available resources. The stacked transgenic events may also be directed to other
pesticide resistant traits, such as insecticide, nematicide, fungicide, etc resistance, which
may be made by conventional breeding or introducing a transgenic event.

Lines of transgenic glyphosate tolerant crop plants contemplated for use in the methods

of the present invention include, for example, Roundup Ready® Soybean 40-3-2.

A "transgenic plant” refers to a plant that contains genetic material not found (i.e.
"exogenous") in a wild-type plant of the same species, variety or cultivar. The genetic
material may include a transgene, an insertional mutagenesis event (such as by
transposon or T-DNA insertional mutagenesis), an activation tagging sequence, a
mutated sequence, a homologous recombination event or a sequence modified by
chimeraplasty. Typically, the foreign genetic material has been introduced into the plant
by human manipulation, but any method can be used as one of skill in the art
recognizes. A transgenic plant may contain an expression vector or cassette. The
expression cassette typically comprises a polypeptide-encoding sequence operably
linked (i. e., under regulatory control of) to appropriate inducible or constitutive regulatory
sequences that allow for the expression of the polypeptide. The expression cassette can
be introduced into a plant by transformation or by breeding after transformation of a
parent plant. As previously described a plant refers to a whole plant, including seedlings
and mature plants, as well as to a plant part, such as seed, fruit, leaf, or root, plant
tissue, plant cells or any other plant material, e. g., a plant explant, as well as to progeny
thereof, and to in vitro systems that mimic biochemical or cellular components or

processes in a cell.
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The Examples which follow serve to illustrate the invention, "active ingredient” denotes a

mixture of component (A) and component (B) in a specific mixing ratio.

Formulation Examples

Wettable powders
active ingredient [A): B) = 1:3(a), 1:1(b)]

sodium lignosulfonate

sodium lauryl sulfate

sodium diisobutylnaphthalenesulfonate
(7-8 mol of ethylene oxide)

highly dispersed silicic acid

kaolin

a) b)
25% 75%
5 % -
3% 5%

- 10%
5% 10%
62 % -

The active ingredient is thoroughly mixed with the other formulation components and the

mixture is thoroughly ground in a suitable mill, affording wettable powders that can be diluted

with water to give suspensions of the desired concentration.

Powders for dry seed treatment
active ingredient [A) : B) = 1:3(a), 1:1(b)]

light mineral oil

highly dispersed silicic acid
kaolin

talc

a) b)
25% 5%
5% 5%
5% -
65 % -
- 20

The active ingredient is thoroughly mixed with the other formulation components and the

mixture is thoroughly ground in a suitable mill, affording powders that can be used directly

for seed treatment.

Emulsifiable concentrate

active ingredient (A): B) = 1:6)

octylphenol polyethylene glycol ether

(4-5 mol of ethylene oxide)

calcium dodecylbenzenesulfonate

castor oil polyglycol ether (35 mol of ethylene oxide)

cyclohexanone

10 %
3%

3%
4%
30 %
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xylene mixture 50 %
Emulsions of any required dilution, which can be used in plant protection, can be obtained

from this concentrate by dilution with water.

Dustable powders a) b)
active ingredient [A) : B) = 1:6(a), 1:10(b)] 5% 6 %
talcum 95 % -
kaolin - 94 %

Ready-for-use dusts are obtained by mixing the active ingredient with the carriers and
grinding the mixture in a suitable mill. Such powders can also be used for dry dressings for

seed.
Extruded granules % wiw
active ingredient (A) : B) = 2:1) 15 %
sodium lignosulfonate 2%
sodium alkyl naphthalene sulfonate 1%
kaolin 82 %

The active ingredient is mixed and ground with the other formulation components, and the

mixture is moistened with water. The mixture is extruded and then dried in a stream of air.

Suspension concentrate

active ingredient (A) : B) = 1:8) 40 %
propylene glycol 10 %
nonylphenol polyethylene glycol ether (15 mol of ethylene oxide) 6 %
sodium lignosulfonate 10 %
carboxymethylcellulose 1%
silicone oil (in the form of a 75 % emulsion in water) 1%
water 32%

The finely ground active ingredient is intimately mixed with the other formulation
components, giving a suspension concentrate which can be diluted in water at any desired
rate. Using such dilutions, living plants as well as plant propagation material can be treated
and protected against infestation by microorganisms, by spraying, pouring or immersion.

Flowable concentrate for seed treatment
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active ingredient (A) : B) = 1:8) 40 %
propylene glycol 5%
copolymer butanol PO/EO 2%
tristyrenephenole ethoxylate (with 10-20 moles EO) 2%
1,2-benzisothiazolin-3-one 0.5%
monoazo-pigment calcium salt 5%
silicone oil (in the form of a 75 % emulsion in water) 0.2 %
water 45.3 %

The finely ground active ingredient is intimately mixed with the other formulation
components, giving a suspension concentrate which can be diluted further in water to be
applied to seeds. Using such dilutions, propagation material can be treated and protected

against infestation by microorganisms, by spraying, pouring or immersion.

Biological Examples

Example B1: fungicidal action against Cercospora arachidicola (syn.Mycosphaerella arachidis),

Brown leaf spot of groundnut {(peanut):

Conidia of the fungus from cryogenic storage are directly mixed into nutrient broth (PDB potato
dextrose broth). After placing a (DMSO) solution of the test compounds into a microtiter plate
(96-well format) the nutrient broth containing the fungal spores is added. The test plates are
incubated at 24 C and the inhibition of growth is evaluated after 7 days. The results are given in
Table B1:

Table B1: Fungicidal action against Cercospora arachidicola:

Table B1.1:
Compound A-1.1 Bixafen
ppm ppm % activity
0.0313 70
0.0156 20
0.0078 0
0.0039 0
0.0313 70
0.0156 20
0.0078 0
0.0039 0 expected action (Colby)
0.0313 0.0156 90 76
0.0156 0.0313 90 76




50 20 0.0313 0.0625 50 20 24 Clains 1. A conposition suitabie for control
of di seases caused by phyt opat hogens conprising (A ) a conpound of formula
(0, wherein RL is difluoronethyl or trifluoromethyi and X is chicro, fluor
or brorno: and (B) the conpound bi xaf en. 2. A conposition accordingto
cialm1, wherein conponent (A) isaconpoyfd of formula (1), wherein P. is

di fluoronetnyl. 3. Aconposition according to claim1, wherein conponent

(A)is a conmpound offormula (1), wherein R is difluoronmethyl arid X is
chl or 4. Aconposition_according to claim1; wherein conponent (A) is

aconp undC@f‘P‘PW'a Alilg ), mheBiHTeﬂ Ris dill uoronmethyl and X is fluoq.
AconpdsitionO4t&6rding to clai®®56 whereiln cofflonent (A) is ¥onmpourid of
formulla (0, WHPEEIin R |s alti®edifet hyl and X5Ps bronp. 6, AR&onpositijon
according to0d18fm 1, whi ch cdh3%es as [conpdfent (A) a comdbund sei ected
from 3-dtfl u6rd®78et hyl-| 1- r neth@1561H pyr azol a58- car boxylic aifl d
(9-di ghl or ometad®gbi dene- benzandi.@théene- 5- ygam &6 and 20
3-di fl uoronet hyl -nmetnyl -1 H pyrazol e-4-carboxyiic acid
(9-di fluoronethyl i dene-benzonor bor neri e-5-yharni de, and as conmponent (B)
bi xaf en.

Example B2: fungicidal action against Monographella nivalis (syn. Microdochium nivale,

Fusarium nivale), snow mould, foot rot of cereals:

Conidia of the fungus from cryogenic storage are directly mixed into nutrient broth (PDB potato

dextrose broth). After placing a (DMSO) solution of the test compounds into a microtiter plate
(96-well format) the nutrient broth containing the fungal spores is added. The test plates are
incubated at 24 °C and the inhibition of growth is evaluated after 4 days. The results are given in
Table B2:

Table B2: Fungicidal action against Monographella nivalis:

Table B2.1:
Compound A-1.1 Bixafen
ppm ppm % activity

0.0625 50
0.0313 20

0.2500 20

0.1250 0

0.0625 0

0.0313 0 expected action (Colby)
0.0625 0.2500 90 60
0.0625 0.1250 90 50
0.0625 0.0625 70 50
0.0625 0.0313 70 50
0.0313 0.1250 50 20
0.0313 0.0625 50 20




A conposition according to claim11, which conprises as conponent (A) the
conpound 3-difluorornothyl- | -methyl- 111-pyrazol e-4-carboxylic acid
(9-clichlorornot hyl i dene-banzonor nor Béne- 6- Aat ni de and as conponent (B)
bi xateri. 8. A conposition according to claim1, which conprises as
conponent (A) the compound 3-difluoronethyl-1-nethyll
Fl - pyr @apise- 4- car boxylic acid
(9-difiuoronethylidene-benzonorbornene-519arni cte and as conponent (B)
bi xef @n.Acgmpogiiopeyitgde &r tonteshp! dizsesey adisaitpy Piytopdthapans ceprighsf@icanredrgonigeT it rati o
ot (A to (B) is from2000: 1 to 1: 1000. 10. A nethod of controlling
di seases on usefui plants or on propattatj(on mat eri al thereof caused by
phy: t opat hogens. which conpri ses ug' ng to the usefui plants, the |ocus
t hereof or propagation material thered , conposition according to P.:aim
1, 11. A nethod of controlling di seases on soybean pients caused by
phyt opat hogens, whi ch conpri ses’ Hying to the soybean piants or to the
| ocus thereof a conposition gcco ding to claiml1l. 12. A nethod according to
claim 11, wherein the pnytopath@ggn is Phakcpsora pachythizi,

N=N

Y

"CH, n

wherein R; is difluoromethyl or trifluoromethyl and X is chloro, fluoro or brome; and (B) the compound bixafen.
2. Acompositionaccordingto claim 1, wherein component (A) is acompound of formula (1), wherein R, is difluoromethyl.

3. Acomposition accordingto claim 1, wherein component (A) is a compound of formula (1), wherein R, is difluoromethyl
and X is chloro.

4. Acomposition according to claim 1, wherein component (A) is a compound of formula (1), wherein R, is difluoromethyl
and X is fluoro.

5. Acomposition according to claim 1, wherein component (A) is a compound of formula (1), wherein R, is diffuoromethyl
and X is bromo.

6. Acomposition according to claim 1, which comprises as component (A) a compound selected from 3-diflucromethyl-
1-methyl-1H-pyrazole-4-carboxylic acid (9-dichloromethylidene-benzonorbomene-5-yl)amide and 3-difluoromethyl-
1-methyl-1H-pyrazole-4-carboxylic acid (9-difluoromethylidene-benzonorbornene-5-yl)amide, and as component
(B) bixafen.

7. A composition according to claim 1, which comprises as component (A) the compound 3-difluoromethyl-1-methyl-
1H-pyrazole-4-carboxylic acid (9-dichloromethylidene-benzonorbornene-5-yl)amide and as component (B) bixafen.

8. A composition according to claim 1, which comprises as component (A) the compound 3-difluoromethyl-1-methyl-
1H-pyrazoie-4-carboxylic acid (9-diflucromethylidene-benzonorbornene-5-yl)amide and as component (B) bixafen.

9. A composition according to claim 1, wherein the weight ratio of (A) to (B) is from 2000 : 1 to 1 : 1000.
10. A method of controlling diseases on useful plants or on propagation material thereof caused by phytopathogens,
which comprises applying to the useful plants, the locus thereof or propagation material thereof a composition

according to claim 1.

11. A method of controlling diseases on soybean plants caused by phytopathogens, which comprises applying to the

soybean plants or to the locus thereof a composition according to claim 1.

12. A method according to claim 11, wherein the phytopathogen is Phakopsora pachyrhizi.



