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
useful plants, especially rust diseases on soybean plants. It is known from
WO 04/ 35589 and WO 06/ 37632 that certain 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 n ! ts. However, crop tolerance
and activity agai nst phytopathogenic plant fungi do not always satisfy the
needs of agricultural practice in many incidents and aspects. For exanple,

i n the Thegredant mbentm&tela'temombaélﬂ‘urfg&gdamc*.mbommm&me ¢atl conir€lf No

econom cly signifi at hogens we weve rec t here
has bedirelnsy (hiseh BE PhyBadbedes, ce ety Bhoeeosn Ry Fen 2 P aidhiddsout n
Aner i caohtyolliftedibedset dh u%amgplanteh@dp@aisw RuspaisyyeBioni soesanl glartg i n
considerable yield | osses. Mdst customary fungicides are unsuitable for
controlling rust in soybeans or their action agai nst Phakopsora pachyrhi zi
i's uPsat |'s]§aém T w@%4/@$539m§1dﬁm\wmmg7nteﬁnamﬂl@cm% arﬁ@ltéidéh![/étlvéﬁbnd :
ractice for increased, crop tol erance and/or. increased. activi agaj ns
byt opABKERS:FOEPY R SaIKATE Re 46 VRIARE BRver RolBaIErAeHYT 3, 26 REP Y RathaRERIST or o

Pr 0pos &@ndi.OR EHeQstke Had Wakibud fiBgiBid 8IS crduﬁ&@ﬁi différent cEHéWﬁéaI @I@Q%&Sarél on
sui tabl e for control of diseases cause

en rising a
corrposﬂ’Y"i’%)h RQYY™ 2 PlaNkTHPgIEidRt f%PpB'fcaB‘i’%@a 8’8 %GP?}E' %ﬁf ‘hogens
conpri HdweveAkrad t@@?ﬁ?@é@ﬁd%ﬁtl\ﬁ@@@dln@t b fod&%dddnﬁ ﬂl&lﬂ?hﬁi ﬂddRﬂ\oﬂ Sways

di fluorornethyl or trifluororneth X i s chl oro or bro and
(B) f ersgigpthennesn of agrioultural praglice 'Bé'éﬁﬂyf'B‘Ejﬁ’Ri“i A aiﬂ?@%?@f SRS %’bﬂ"ént (B)

i N conya86hitmaktit P‘éﬂﬂﬂQ@@iBﬁs {of\)soﬁderaarouﬁuraglnzzs edbfbréigh sigaickal | y enhance
the effectiveness of the latter against fungi, and vice versa.

Addi t i ddlopgthogens wereheawes Hewever eesty doere aéPP%’& i ereagsithetVvese Wsker
spectr Uﬁféélfon§'é¢90)fvé86'créd§aﬁ seatn Aerfc@Byahe damhitifuhf\es PdKodsorh PpaE@Ehignt s of

this method, when used solely. A further aspect of the present invention is
a net hdas%tfngdﬁﬁf”ﬁ%‘l’?rﬁwe Yéﬁ'%'@é%%ss Mot w&mwﬁmm@es&reaﬁswgﬁa@at. on

mat er i donfrhfiERbt iRAE§EshRYr B 208h BESRAPhawbBbsdra PAERYHHIS @S uRRIRbATERE,. t O the

useful plants, the |ocus thereof or propagation material thereof a
conmposi tion accor di ng to the invention. Preferred is a nethod, which
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wherein R; is difluoromethyl or trifluoromethyl and X is chloro, fluoro or bromo; and

(B) fenpropimorph.



R. \L.N.., .1i',.K L, . CHThe invention covers all such stereoisoners
and m xtures thereof in any ratio. According to the invention "racemc
conpound of forrmula (I)" neans a racem ¢ m xture of conpounds of forrmula Il
and I1l1. A preferred enbodi nent of the invention is represented by those
conposi ti ons which conprise as conponent,A) a conpound of formula (1),
wherein Rl is difluoronethyl. Further ?ef erred conpounds of fornula (I)
are: 3-difluoronethyl-1-nmethyl-1H pyr azoI e-4-carboxylic acid

(9-di chl or orret hyfi denebenzonor bor nene- 5- ypan de (conpound A-1.1);

3- di f | utbhesrbédryfoudd tret thelusetef spmagngrd {B) in cambisrijon witaedrdponent (A)

(9-difl and
i 1 ST Bag dhd SR e At e SR e R (7 PR AR i Emlhice
(9-di br mrmreﬂtdd}tionallynébenetbm pbibe irvestidn rﬁleﬁamve@g@m@h@mmd spectrug) of suthe
desi gn S (o} o) n bot h
subst 1 A uebeaEsEeraRwh 88 sEINeOhSreglentls fiE oRAR DR TR S8,
invention is represented by t hose conp05|t|ons whi ch conpri se as conponent
A) a coppoun t

or ef er r.ggu%oeg,sg%er% ﬂg p?e = rruina H%g'u?égrﬁgjrhddsof dohfrbitey QEEIsBY bn JELKUF AISHts

1- met hybr & propddation orateriay thetedf pausexidiyephitapathiogrys, iwhichaiothprises applying to
(9-di chlara |id A ;

1- met hy il u¥ Iér&tﬁbﬁgﬁﬁc @%@5#)09 gptg{aggﬂéncﬁérg%ﬁm tﬂgregFQH@'ﬂH&Qtld% a{]ccépdmg
(9-dif I tocthe meehjdni Eaaie:b@mcmoeﬂhod ndmel’ﬁcqtﬁbrmedepplwomtmwmﬂllplayts Qe

1- met hy triflu

(9-di brkﬁg?%’tsﬁgﬁre‘g{e %ﬁ%&gﬁé%gﬁﬁé%%ﬁ'ng%gg?ﬁ%n%ounba%,& ti t%3 useIi_'%pem ally
preferr aldntsolﬁqlmuar brenﬁersedals @aanethnd, whicht d:mnprrseeapplwng totnerirggagatorc matesiabnt ( A)
a conpoy sel.e r - 1H pyrazol e-4-carboxylic
acid (9 ﬂgf’(‘:‘ﬁ?fg A%? ﬁfgm&’gﬁlgbrﬁ)é%%ﬁ qﬁ%’h’{é’ﬁgﬁ ypam de (conmpound A-1.1)
and 3-difluoronethyl-1- rret hyl - 1H pyr azoI e-4-carboxylic acid

(9-difl rorrethlld i d as
Componete taPauai CERFRERY e RRLAREC LR Mere ATERUE Bsttrbod e 111
accor di sugle(enavhtbmeweﬁfformulaedzrapd|I.se as conponent (A) the conpound

3-di fluoronethyl -1-net hyl - 1H pyr azol e- 4-car boxylic add (9-

di f I uor onet hyl i dene- benzonor bor Fiene- 5- Aani de (conpound A-1.2) and as

conmponent (B) fenpropirnorph. / conpounds of mul.a (1) may be prepared
as described below with reb\erénp 0 reactl @n ch l1to 3. - 4 - Schene
1 R
/—NH \
N)_\g X
\_T, b
CH,

The invention covers all such stereoisomers and mixtures thereof in any ratio. According to
the invention “racemic compound of formula (I)" means a racemic mixture of compounds of
formula |, and |;.

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



As shown in Schene 1, a conpound of fornula (1), where Rl and X are as

defi ned above, may be synthesized by reacting a conpound of forrmula (I11),
Rl is as defined above and R is Cl1_5 alkyl, with an aniline of formula
(1), where X is as defined above, in the presence of NaN(TM5)2 at -10C to
anbi ent tenperature, preferably in dry_3HF, as described by J Wang et al.
Synlett, 2001, 1485. Schene 2 ,0 Het OHt W) ix ? NH (ill) Rel Het+
(I'1") Aternatively, as shomn in Schene 2, a conpound of formula (1), where

Het is_as defined in schene and X are as defined, apove, ma
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above, niid fhedBmathédriigysof formula (I11), where X is as defined above, in
t he presence of an activating agent, such as BOP-Cl (bis-(2-o0xo0-3-
oxazol i di nyl) - phosphi nic acid), and two equival ents of a base, such as

triethyl [ﬁ‘@?eﬂ@d ehibodinfedh YEME inveHfidh BYesHeséHiad BWB%B@B@mb@éitldiﬁSMﬁ(tlbed for
exanpl e, Cabre eta!, Synthesis 1984, 41
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brono, pwrdbePtbrRttunbger @fmbr(aréa (111), where X is as defined above, in
t he pr esence of one equival ent of a base, such as tri ethhﬁ/J am ne or sodi um
or pot Ag8ethyh3-trifluoromet yl-1H-pyrazole-4-carboxylic acid (9-dichloromet ene-
benzonorbornene-5-yl)Jamide (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-yl)Jamide (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)Jamide (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) fenpropimorph.

Further especially preferred compositions according to the invention comprise as component
(A) the compound 3-difluoromethyl-1-methyl-1H-pyrazole-4-carboxylic acid (9-
difluoromethylidene-benzonorbornene-5-yl)amide (compound A-1.2) and as component (B)

fenpropimorph.

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

reaction Schemes 1 to 3.



carbonate or bicarbonate, in a solvent, such as dichl oronethane, ethyl
acetate or Af, Ndi nnet hyl formam de, preferably at -10 to 30C. The conpound
of formula (W is obtained froma conpound of formula (Il) by treatnent

wi th a hal ogenating agent such as thionyl chloride, thionyl brom de, oxalyl
chl ori de, phosgene, SF4/FIF, DAST ((dietrylan1no)sulphur trifluoride), or
Deoxo- Fl uor (r) abi s(2-nmet hoxyet hy) anni noi sul phur trifiuoride) in a solvent
such as tol uene, dichloronethane or acetonitrile. The conpounds (I1) and
(W are generally known conmpounds and nay be prepared as described in the
chemical literature or obtained from comfghemiedl sources. The conpound (I11)
is a novel conpound and may be prepared as described with reference to

Schenme 3. Schenme 3 ,© NH, }) As shown in Schem he xonmpound of
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9-di hal onet hyl i dengp5-ni tro- 5ﬁ?zonor bor nenes (E), \m/eré* X i chloro, brono
or fluoro, may be obtained b he Wttig ol efinati obetof the ketones (D)
with in situ generated di hal onet hyli dene phosphoranes R'3P=C(R4) R5, where
R'" is triphenyl, tri Cl1 4 alkyl or tridinmethylamne and X is hal o,
according to or Qg.&m Io y with the procedures described by HD. Mrtin at
al, Chem Bar. 118 2 (1985), S.Hayashi eta!, Chem Lett. 1979, 983, or
M Suda, Tetrahedron 1 ers, 22, 1421 (1981). Cbnpounds of formula (1) may
be obtai ned as descrlb 9 in exanples HlL to H7. EXAMPLE 1 This Exanple
illustrates the preparatton of 1-nmethyl-3-trifluoronethyl-1H pyrazole-4-
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may be syntheS|zed by reacting a compound of formula (I}, R, is as defined above and R' is
C15 alkyl, with an aniline of formula (l11), where X is as defined above, in the presence of
NaN(TMS), at -10°C to ambient temperature, preferably in dry THF, as described by J.Wang
et al. Synlett, 2001, 1485.

Scheme 2
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Alternatively, as shown in Scheme 2, a compound of formula (l), where Het is as defined in
scheme 1, Ry and X are as defined above, may be prepared by reacting a compound of
formula (11'), where Het is as defined above, with an aniline of formula (lIl), where X is as
defined above, in the presence of an activating agent, such as BOP-CI (bis-(2-oxo-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 (1I"), where Het is as defined above and Q
is chloro, fluoro or bromo, with an aniline of formula (lll), where X is as defined above, in the

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



.",.H CHa 9-Di chl oronet hyl ene-5-am no- benzonor bornene (175 ng, 0.729 mol,
prepared as described in Exanple 6) in dichloronethane (10nl) was reacted
with 1-nmethyl-3- trifluoronethyl-1H pyrazol e-carboxylic acid (170ng, 0.874
mmol, 1.2 eq.) in the presence of bis-(2-o0x0-3-o0xazolidinyl)-phosphinic
acid chloride (278 ng, 1.09 nmol, 1.5 eg.) and triethylam ne (184 ng, 1.821
nmmol, 2.5 eq.) at anbient tenperature under stirring for 23 hours. The
reaction m xture was extracted with saturated sodi um bi carbonate sol ution

and saturated brine, dried over Na2SO4 and purified on sili caI\PeI in ethyl
acet at earheRaAASr pmaipnatzm Fplyedosush ag ﬁ@@ng@,thane ethyl acetate or
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di met hoxyet hane was a dropw se within 8 m nutes whilst the tenperature

rose to 67C. After 30 mnutes the dark reacti on m xture was evaporated and
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9-(3-p %%ldl ?% drylnthra@db z%@%gorenagl eﬁ% 7. 9|7 rS eo?necga(r)eg eas descri bed

in Exanple 2) in THE (70m) was Ry¥medenat ed at 20C in the presence of

Rh(PPh3) 3¢1 (WI ki nson's cat aI yst; 0.8 g). The reaction ceased after uptake
2R kvapBration and filtrg

Xgie<( 10072y gave The ‘@
oil (7,

9 g
C). EXAMPLE 4 Th| npl e iNd,ustrates the preparati omMOpf
9- 0x0- 5-njtro- béﬁzonorborneng ‘NO2 943- pentylidene)-5-n, tro-benzonorbornene
(7.0 g, 27.2 mol ; prepared as described n Exanple 3) dissolved in
clichl or omet hane (300 m ) and nethanol (5nml) was ozoniged (2.81 02/mn, 100
Watt, corresponding to 9.7 g 03/h) at -70@ntite a persistent blue colour
was observed (after approximtely 15 mautes). The reafption m xture was
flushed with nitrogen gas. Triphenyl phosphine (8,4 2.03 nmol, 1,18 eq.)
was added and the tenperature was
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As shown in Scheme 3, the compound of formula (l1l) 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).

NH



- 8- allowed to warmup to 20-25C. After evaporation of the solvent the
residue was purified on silica gel in hexane-EtOAc-3:1 to give 5.2 g of
Compound 36.01 (m.p. 112-114C). EXAMPLE 5 This Exanple illustrates the
preparation of 9-difl uoronethylidene-5-nitro-benzonorbornene 11 NO2 To a
sol ution of dibronodifl uoronethane (6.3069, 30 mol ) at 0Cin THF (50 ml)
was added tris-(dinmethyl am no)-phosphane”(10.1 g at 97% equivalent to 11.2
m, 60 mmol) in THF (30 mM) within 20 m nutes. To the resulting suspension,
after stirring for 1 hour at roomtenperature, was added dropw se a

sol ut i ofhe9-dhatonoetbylidebe-6-riternibenronbrorrenes (6), Wbere X3Bramuirg, bporepar #ubras
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tetrachﬁogggﬁqy ?geﬂP"29&#ﬁ6%§q§§i?Q@agted with triphenyl phosphi ne (14. 469,

55.1 mmol) in dichloromethane (30 nml) at roomtenperature for 1 hour.
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hours at roomtenperature. After aqueous work-up (ice-water) and extraction

wi th di chl oronet hane, the crude pr odum%mri fied on silica gel in ethyl
esire

acet at e- hexane-(1:4) to obtain of the 9-
Di chl or tnie Exginplgdiustraiesithe preparationm of borateyhrd-t(iflucanethylmbbpyragde-#37 C). Sone
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tetrabromde (4.66 g at 98% 13.8 mmol) @as r@acted under stirring with
tri phenyl phosphine (7.23 g, 27,6 nrnol) in
m nutes at room tenperature, 9-0xo0-5-nitro- l
nmol ; prepared as described in Exanple i p._di chl oronet hane (10 m ) was
added dropwi se and stirred over night & t enperature. Agueous wor k- up
(ice-water) and extraction with di dl oromet hane fol |l owed by col um

chromat ogr aphy (ethyl acetate-pegxan %:9) of the crude product yielded the
desired product 9-Di bronornethyl -nitro-benzonorbornene (2,1 g;

e_
rri.p. 153-155 C). Table N“N

CH,

benzonor bonene (2.8 g, 13.8

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-ox0-3-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:



Table 1 shows nmelting point and NVR data, all with CDCl:sas the solvent,
unl ess otherw se stated, for conpounds of formula (1). In the table,
tenperatures are given in degrees Celsius, "NVMR' nmeans nucl ear nagnetic
resonance spectrum and the follow ng abbreviations are used: nip. = nelting
pointb.p. = boiling point, ssingletbr =7hroad d = doubl etdd = doubl et of
doublets t = tripletq = quartet mmul ti pl et ppm = parts per mllion THF =
tetrahydrofuran | H NAAR proton shifts 6 (ppm (CDCI4 8.06 (s,1H), 7.69 (d
over | apped by brd exchangeable with D20, 2H), 7.18 (t,1H), 7.06 (d, 1H),
4.00 (OH), 3.96 (m 21-1), 2.12-H .51 (m1H), 1.39 (m1H. 8.06
(8,1H), 7.68 (brd, exchangeabl e 20, 1H), 7.67 (d,11-1), 7,14 (d, 1H),
4.00 (8,3H), 3.94 (m2H), 2.06 (n , 1,48«rn,1H 1.36 (m11-1), 8,08
(5,1H), 7.71 (d,1H), 7.88 (ord, hangeabl e with 020, 1H), 7.18 (t,1H),
7.05 (d,1H), 4.00 (s,3H), 3.95 (m2®H), 3.93 (rn,1H. 2.12 (m2H), 1.60

(m 1H), - 10- - t bSdi yped in
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of t he tisé dediredaceduckas ag pikthakaollifiskdeah regop taneperatarea(spfie®t Cal  manner, i . e.
one after the other with a reasonably short period, such as a few hours or
days. The order of applying the corpoiepgs (A and (B) is not essential for
wor ki ng the present invention The TTOMpPoOSTtions according to the invention
are ef fiegd Exen@e Aubsited tePfroparbiich SfO-Gapdrdyidens) B hitradentaionmrgens: sns, t hat
cause phyt opat hogeni c di seases, in particul ar agai nst phytopat hogeni c fungi
and bacteria. The conpositions atcefdinng t/0 the invention are effective
especi al | y agai nst phyt opat hogen i elonging to the foll ow ng

cl asses: Asconmycetes (e.g. Ventu , Podos era, Erysiphe, Mnilinia,
Mycosphaerel | a, Uncinul a); Basidiggycetes (e.g. the genus Hemleia,

Rhi zoct oni a, Phakopsora, Puccinia, Ustilago, Tilletia); Fungi inperfecti

(al so @%‘éﬁl&;r@ﬁ%d %}Lﬁﬁiﬂmb%ﬁié‘rﬁirb&ngdier@(ﬂwé Sreprbdbo HBEFBEA ikample 2)

Rhynchos sarium Septoria, Cercospora, ternaria, Pyricularia and

Al
PseudodeTHESBOMEIvas)hydosapeied 65 2Q'€. g thepipseset i PireCd WWikipron's
Pseudoper yesPe L The! rBsdtn BL&E Siter DYlRE Bibndegudast!p hasBgém. Pl asnopara) .

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 (5ml) 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



According to the invention "useful plants" typically conprise the follow ng
speci es of plants: grape vines; cereals, such as wheat, barley, rye or

oats; beet, such as sugar beet or fodder beet; fruits, such as cones, stone
fruits or soft fruits, for exanple apples, pears, plunms, peaches, al nonds,
cherries, strawberries, raspberries or blackberries; |egum nous plants,
such as beans, lentils, peas or soybeans? oil plants, such as rape,

nmust ard, poppy, olives, sunflowers, coconut, castor oil plants, cocoa beans
or groundnuts; cucunber plants, such as marrows, cucunbers or nelons; fibre
pl ant s, alkaedd tasvarmtupan 20f253Q, Aﬂtmwamra]imt@‘the:ismlvm tHfer nesitiye wae pudfisdooranges,

| emons, sﬂéaa@ %He}angrEtgﬁg%a{{o ve g%g;ec;f%g dunalé%taﬂ"%ﬁ'r gm ﬁa?nt d ettuce,

aspar agus, ages, carrots ni on pot'at’ cucu brts or

papri ka; Iauraceae such as avocados, cinnanon or canphor, mai ze; tobacco;
nuts; coffee; sugar cane; tea; vinEXA&ﬂﬂd&ﬁ durian; bananas: natural rubber
pIants turf or ornanentals, suc ﬁ B@BrUbS br oad- Iegved trees or
ever gr e8HE, XPB‘P'ee'l&%ﬁﬁﬁFeé tE%ﬁﬁpéF%'O“? ?é"ﬂUPEOcm‘%i enfsPNfiEpheIEaperogiene
limtation. The term"useful plantsl is to be understood as including also
useful plants that have been renderedg qyeﬁ‘nt to herbicides |ike
brornoxynil or classes of herbicildes gch as, for exanple, HPPD
inhibitors, ALS inhibitors, for exanple prlnEsquuron prosul furon and
trrfloxysulfuron EPSPS (5-enol - pyneyy! - shi ki mat e- 3- phosphat e- synt hase)

i nhi bitors, OS (glutanine synthetasef inhibitors or PPO

(prot opwp @Mutraﬁ@ﬁaubm&ﬁﬁe}ométharm (68059, 3@smol) @seia |nQ'fHFC((50\fﬁ§1Wa§Jaadied
nmet hods of breedin

geneti c _engi heerl An exa of a has
O B aPa e et GG Shafivalapt & RLD S, Blen e RHE LR  has,
et hods ndf withire 26l nilitdd. MdttRg RRARING busgenSioR 2dffer etiding YorSIWBTR Bt Foape ( Ganda) .
Exanpl es of crops that have bheen rendered toIeran to h@;brcrggﬁ or cl asses

of her bF%“Rfé%t”E?y Wasrrddeg deoRyYisRed PP Hoae-Sim %féz°§P BHSE5{&10Gnd
gl uf osi Bafol; Pedparéas &@dcﬁsed/mrmrﬁp@&mﬁrrmr(eoai)lthhm\@ hnltes forsed gyhe

trade nanes Roundu Rea Her cul ex | ( and Li bertyLink(r he term
et ul Sias 21 hebrs h6 SsnasF Er 4eh PRUraActe, RPHFTSIACE SKERRER WD ZRDS i oh
have beggetae. Pﬁﬁféﬁfl&{Gfﬁgrlréé’gélh%tﬂﬂ%c@faté ﬁ@@m‘el(mam?.elawﬂmrwwes that they

are capabl e of synthesi sing one or nore sel ectrgs y acting toxins, such as

are kno@ifuorogiethyiidens: %”'t@rttﬁ’???'%ﬁfp‘?fnﬁﬁ‘%ﬂ'ﬂr& eria, especially those of
the genus Bacillus. The term"useful plants” is to be understood as

i ncludi ng al so useful plants which_have been so transfornmed by the use of
recombi nant DNA techni ques that t hEXAMPLEGpabl e of synthesising

ant i pat hﬁ@%apreumﬁt@r&%e E?e\bbrw.oﬁ of &L BiRIbMAnHiibETb-5lRbezondrBbmaxa P! e,
the - 12 - so-called "pathogenesis-related proteins” (PRPs, see e.g.

EP- A-0 392 225). Exanpl es of such oat ewi ¢ substances and transgenlc
pl ants capabl e of synthesising sug Y
for exanple, fromEP-A-0 392 225, "W ;; and EP-A-0 353 191. The
met hods of produci ng such transgenig¢ plants are generally known to the
person skilled in the art and are d&&&sribed, for exanple in the
publications nentioned above. The te | ocus ant as_used

herei n P& fafpehigdachler '%rga%e??’tfﬁ@OBI“Qéée%ﬁﬁeWItQH'PPﬁ%V'Ri?éPfﬂPg plathe 2t

gr owi ngmmdIeihRlidnitPorRbiBhe F0ORR AR teRReRItIRIfSr Phodrh@Oxeatnitropl ants are
sown or where the plant progagatron materials of the useful plants will be

pl aced Pﬁ'@%?”PW@”LeGPIw 60y % sPasqd@s despiieddn FXAMPIE4dIM, on which crop

pl ants gjcRiotdrthale (100Q) Wes BlddY RBbwiBE AR Sftddfdr E@h@lﬁr’s @k roohstewryéeétareood to
denot e g?neratrve parts of the plant, such as seeds ch can be used for

the nul E¥BT AQUEPHHWOBUR figs- watﬁr)érnd eérract@eg@m'rworﬂﬁﬂ@w athe ciugepreduct ut t i ngs

or tubepas pliffieddrAdiRlagy PPl @SetatBRIx@nERY- 40 dasam bptneaeérﬂrd @xanpl e seeds
(in the strict sense), roots, fruits, tubers r,hi zomes and parts of

pl ants. Dﬁ‘é‘rqﬁ?’ﬁatf‘é'!ﬂ’eﬂﬁ'é_’rfi@o -RAEOPOTIRESIRAMSS G- P:h13§r1é37t &) Rome stAkiBfant ed

after ge({aq@r[éaﬁwg)q,pasaffeg@\yer@drer gence fromthe soil, may al so be nentioned.
These young plants nmay be protected before transplantatron by a total or

partial treatnment by imersion. Preferably "plant propagation material” is
understood to denote seeds. The copR@apigUgons of the present invention may
al so be used in the field of proteCting storage goods agai nst attack of
fungi. According to the present invention, the term"storage goods" is
understood to denote natural substances of vegetable and/or animal origin
and their processed forns, which have been taken fromthe natural life
cycle and for which long-termprotection is desired. Storage goods of
vegetabl e origin, such as plants or parts thereof, for exanple stalks,

| eaf s, tubers, seeds, fruits or grains, can be protected in the freshly




- 14 - Fusarium sem tecum Geotrichum candidum Monilinia fructicola,
Monilinia fructigena, Mnilinia |laxa, Micor piriforms, Penicilium
italicum Peniciliumsolitum Penicilliumdigitatumor Penicillium expansum
in particul ar agai nst pathogens of fruits, such as ponefruits, for exanple
appl es and pears, stone fruits, for exagple peaches and pluns, citrus,

nel ons, papaya, kiw, mango, berries, for exanple strawberries, avocados,
pomegr anat es and bananas, and nuts. The conpositions according to the

i nvention are partlcularly useful for_controlling the foll ow ng di seases on
the folThisixagirés Byirates the prraeralion sé Srldisromemetaylidengrer NERIEBNEOMAER ochyt a

speC| es in puI se crops; Bot ryt| S ginerea i FBIS'[ rawberries, tomatoes,

sunfl ower, pul se crops, vegetabl 3 450 apes, such as Botrytis cinerea on
peanpyt s; \Cochl i obol us sativus in cereals;

grape; Cercospora arachidicola i
Col I etotrichum species in pul se cyops; Erysﬁrphe species in cereals; such as

Erysi phe gram nis on wheat and Errq g phe gram nis on barley; Erysi phe
ci chor acearum and Sphaerot heca fulidinea in cucurbits; Fusarium species in

cer eal g0 taﬁé&—em.ﬁw&rwmm 3 ﬁh'?ﬂdl')‘ Wad fea6tel eabér s%%g' VAMMNS ;
Hel m nt hosporium species 1n naiz ce and potatoes; Hemleia vastatrix on

cof f eeirinbeayBRseRINGHT 238 LEE m’ﬁok)\ﬁb%if’h'arﬁﬂ‘e}ﬂwe (RA) EVSBRER PlYtes t "PPNnsi s in

bananajeFRAkRRS AL 6xSBSRIRBeriBnSBYRRAB $2.8% 45 safmbY BlepRRRI & dRebdd Al i N
soybeans; Puccinia species in cereals, broadleaf crops and perenni al

pl ant s Exameke Adn digeleramethanedd A} wasaddaskdiopwisp @py ﬁt'rae%?\ﬁnnf%# A '998 wheat

and PugGh U g r& G@b&@w@r’k Jb?(heeWateB%?lH%Qﬁ@étféﬁ%ﬂtwoﬁﬂﬂl&oﬁ@%hé%lb{heé99ea' s,
such as Pseu ocercos or el otrichoides in wh i um

nucr on&@'UFﬂnlQﬁ"(Pfﬁ%tégfaPPbéQib!ﬂﬁa@tﬁ -keyapedE9) f the giuds; er&WS@ﬁ%F@P Gsedes in
bar | ey ro%detkr %@MB%&%@&%Qﬁ.&refbeﬂao,hﬁsérﬁxne /1 hHlpanbg188yepe in rice;
Ramul a la collo-cygni I'n barley; Rhizoctonia species in cotton, soybean,
cereals, mmize, potatoes, rice and | awns, such as Rhizoctonia sol ani on

pot ato Tablecf, turf and cotton; Rhynchospori um secal is on barl ey,

Rhy hcrs*po‘r‘r um secalis on rye; Sclerotinia species in |awns, |ettuce,

veget afflable tastdwsi reltieg: pointgrs), NMBRctata gl StheG ek as theselverbunigssimihemvies | seed
rape a

oy beatoicty G snrdhias OERAGA T i tble, oFRALIR PP BRLA R SR OB s dor um
on whedNM&\hedeptnociear rgagmtnessmnns@ym%mm aspﬁae@lbwm@br@dlatlonaﬁée in

mai ze; 1’ le etia species in cereals; Uncinula necator, Quignardia bidwellii
and Phom)p5| s viticola in vines; Uocystis occulta in rye; Uromnmyces species
in beans; myst#| ayttingmeiites in cereal s an8-pret zegilingspninlr i a species in

fruits, sucg as g glgturl a inequalis on appl e,_ I\/@r@ahl nia species on fruits;
Peni ci I ['ium speC| s on citrus and appl es. In general, the weight
ratio of cordpenenubl¢td) to conponent (B) i dd 7 odeund®f doublets1 : 1000. A

non- I|mt|nq exg{ﬁ?éte for such weight ratiog is,ggmpound of fornula I
conpound of for a 0-2 is 10:1. The weigh 9| o of component (A) to
conmponent (m)=i snylipddéter ably from 100: 1 mmml . pargopermaitien pr ef erably from 20
:1tol5 IL und, surprisingly, that certain weight ratios of
conponent 9'(-'A) tg&ﬁag 'e%rﬂ"er%'ﬁ) (B) are able to give rise to synergistic
activity. Therefore, a further aspect of the invention are conpositions,
wherei n conponent (A) and conponent (B) are present in the conposition in
anount s_producing a synergistic effect. This synergistic-activity is
appar e ¢ fromthe fa®(€hat the fungici Heﬂ'MBd%’P'&R"ﬁj“GF 5(RBMonposi ti on
conpri|s ‘ng%ﬂponent (A) and| conponent (B) is gepeygr than the sumof fhe

f ungi ¢irdat—actijvitiesof —con I(Ié.IH
synergi stic actlivity extends fﬁ

This
of t
conponentA-(.B) i|n t wo9wtBis. F ,_E 3.9 QI% hﬁﬁézsu)gg %1)_6 fg@gzg’% 8§1ﬁgonponent

(A) and conponent (B) are lo whi I'st "t He acti'on remal ns qua y gopd,

nmeani ng—that e—active—ingt Xt dalé b}l‘ Hbls 7(6?9(8 of
phyt opat I}\og? ontrp37_e4(;an wh ﬁ4 1g)4t(ﬁ# rg v 05|_§ ﬁ-.vﬁ-l) ecomne
totallly fectlve |n such al 48 ;nom ran eécon , ‘there
Lgntariuu%;jalul ;/n;:’ﬁp;;gé;:ngf § | c 7Z¥§ '1@87%3)( r‘dPS)kd[ﬁ‘éﬁgé éw%?q;g:lvge
. ' 1. ]

el dori et AL T R T

i ngredi ent conbi nati on obeys the So- cal I ed CO_BY for mJI a and can be

cal culated as follows (COLBY, S.R "Calculating synergistic and

ant agoni sti c responses of herbicide conbination". Weds, Vol. 15, pages
20-22: 1967): ppm=mlligrans of active ingredient (= at) per liter of
spray mxture X = A, action by active ingredient A) using p ppmof active



However, besides the actual synergistic action with respect to fungicidal
activity, the conpositions according to the invention can al so have further
sur pri sing advant ageous properties. Exanples of such advant ageous
properties that nay be nentioned are: nore advantageuos degradability;

i nproved toxicol ogi cal and/or ecotoxi col ggi cal behaviour; or inproved
characteristics of the useful plants |néBuding: energence, crop yields,
nore devel oped root system tillering increase, increase in plant height,

bi gger | eaf blade, | ess dead basal |eaves, stronger tillers, greener |eaf
colour| less fertilizers need@d8 (deish, Bée{sd eetateablervathdd A Uid), i7\68

tillers, earlier flowering,

(1 odgi ng) chr pasedgshapt 9 g@(ﬂﬁ ﬂ{)n%qggﬂd%p?rgmd o&ér?ap?é%ﬁém\eﬁz}é ?;e/ZH)’
germ nat i 8% sofre conposi ti ong.cddent id), 8P4t(m, tHie 3i78\(=8H), @1 th@v.eH, t§st e ¢
action| and can be used as folli ar,, Sﬁbé anlghseed treatment fungicides. Wth
t he conpositiong according to ('Phé_l) r(ﬂll is possible to inhibit pr
destroy t he phy opat hogeni ¢ m7caso@rigbnNT.2ontbrahexcharaeatie with ICANKE 7A9 i n
parts R a,\g (frygt q3bl ossoprd,s, 1H0aV.as (t, tH)emo, (brdlsetts), 7,.00¢d,3)),i308
differ ent U pl ants, whi | ématH}, 3e35ayeH), B/72 (§,8H),[2a04 8n,8H),dl.4nt s wh| ch
grow | pter are al so protected(mre) age&akiH)y phyt opat hogeni c
m croof gani sns. | The conposi t i gy® @citd) Tr o ori Cexichangeavieniithdd,G; 8i1), Be3%app| i ed
to the ph%(t OéDat nogeRke 1B Cr ooKigrams, tHIB7.17 g1 His 2.oal(d,pHAM &1, (brdhe, 1HR AUSS

t hereof, BHe pr opagati on mat e(malH)f fien eaf1H)s3. 02 agsH)yaddmzH ) eShiinct),
materipl s threatened by m croargpam, si).att ack. The conpositions accordipng to
the invention nmay be applied before or after infection of the useful

pl ants, the propagation material thereof, storage goods_or technical

mat er i aTke WPW“M@@)MWWSCW inhomPegicids MewsbdTe Bestigided¥ianualy t o

the 'nve gsncﬁﬁﬂlﬂﬁﬁeen\m Ehuftlgﬁﬂf‘d‘ﬂr@r)\/%r rQMfn: fﬁfétBHtéh cRégh as the

corrpoun rrp oye e subject of the treatment, such as, for exanple

pl ants, qutlooﬁoye@msundqﬁéhqgrpiy mimheré3d4ent, such as, for exanpl e

sprayi nghro%'l%dt ﬂﬂs p&icﬁ%‘fitf@ Rds3fn “E&HRp MTOHO%nG’J foHH:e Jahigad MBitires BHCh as,

for exanpl e prophylactic or thera eutlc the type of fungi to be controlled

or the ewpbinatisnsehcempenents (Al and (B expppiedr atstmatenseasyeni fopnaiftes

gg:?logﬁ ar%‘%%%ﬁt %Yr%g%l c!anX%Q&; Lr&(rt s%bal%ter ﬂ‘rﬁulgflon% &f"?neng?%e Qcieli p%redient

typl cal cqmponeam@mmas @ﬁaw -ofix’ 1artddn5c;@mtg1eélusméthqmgle émvarimqiecze'ﬂfé 2000 g
plitd%h a8Qen ﬁQIQnarﬁ%Q’l elgﬂgaft%%)g%h@r ith B onSOPRAAEREdL) . I n

agrl cuI ura?ppractl cé the appl'ication rates o e composli tions according
to the supheasta few Rinpeacdays. Theeondgpef aﬁmlymtéepomegnmw)@ﬁd (B)ipinekl |y range
from 20 on per hectare. Wen the conpositions
accordi (relégégjtnfo}g'fP e\g?rg@g?lrﬁg#ﬁsgrﬁrem%@{e'mfor treating seed, rates of 0.001 to 50
g of a compound of conponent (A) per kg of seed, pref erably from0.01 to

| O per per
kg of s-é-ﬁ%(:%?é%@%agl%wfj Qg%’éw '?Véﬁogggg%fger(:ﬁ go Sggﬁmfﬁgrﬁle&%;gé%nrlsgn@y

suf fi ci euh, aSTm@ergﬁmimQ, it catiset phytopathngenigniseasesh & ratitula/againgt any

convent in the formof a twin pack, a powder for dry
seed trégﬁ% &{%‘aﬁ)fm%r?ﬂé%u ﬁon for seed treatnment (ES), a flowable
concentrate for seed treatnent (FS), a solution for seed treatnent (LS), a
wat er di for
Secd ¢ r 00 RO Rl BHERHIoG % LRR ek AL et eI A B AR ot e
(EQ), afungbhaonginmtodon towingtclseSCAscamyestgrocamylesiuga, KPsphaeraapsul e
?léég)en?% r?&l\?g‘ﬂ/lomﬁm Wos&a%?& PE’&?UIQ %g*rcriﬁln( I\é%i}]es (é‘pl t‘ﬁg}%bleﬁbg H@R}léagr agul e
m cro- eRblmctonla(RE&)KOPaQTaonccmlalelaggnTlﬂiﬂa) Fuagi igiperfastit@lselkeown esab| é (OF),
o O, BRBhdhfeeldetliotob ik, B TRbULA ORGP sartin Ueelel 0"
concent Catcmspd'rk()Alteln@hasBemmlalla@r@d?ﬂeeldwei@@p(ﬂlbﬂ?) Ogmyeetealtd.@. powder (WP) or

any techpj f C griculturally
acceptaEﬂg8§§h§$ﬁﬁgﬁhB§§>%QQQME ér h&a QEBBQQ%?QQB?Qﬁhfﬁ conventi onal
nanner,Peegkwb@mnpmwn@bBMQpaablve |ngred|ents with at | east one appropriate
inert fornulation adjuvant ([or exanple, diluents, solvents, fillers and
optionally other formulating ingredients such as surfactants, biocides,
anti-freeze, stickers, thickeners and conpounds that provi de adjuvancy
effects). Al so conventional slow release fornulations may be enpl oyed where
|l ong lasting efficacy is intended. Particularly formulations to be applied
in spraying fornms, such as water dispersible concentrates (e.g. EC, SC, DC,
0D, SE, EW EC and the like), wettable powders and - 18 - granules, may




The met hods according to the invention also allows good control of other
harnful fungi frequently encountered in soybean plants. The nbst i nportant
fungal diseases in soybeans bei ng Phakopsora pachyrhizi, M crosphaera

di ffusa, Cercospora kikuchi, Cercospora sojina, Septoria glycines and

Col l etotrichum truncatum sonme of whichygonprise the so-called "late season
di sease conpl ex", and furthernore Rhizoctonia solani, Corynespora
cassiicola, Sclerotinia sclerotiorum and Sclerosiun1ro|fsii - 19 - As
descri bed above for the term "useful plant" % erm "soybean_pl ant”

i ncl udé@ScdNgLB fiseareBPanyse U ANk’ YRy @Pmagseﬁ ﬁé?'@mwgsp)épﬁﬁggglﬁn@ pl ants.

The teg P@ges\ﬁr%%eéé}eﬁlsaéﬂch ds et @By NEE brbaty, aley RUGIS A Sudeplbeebditfosmybean
pl ant s hosate tolerant' is meant that the plants for use in the

et hod?eﬁgé’ Uﬁ%ﬁ“%@ ah Pomes. G sHB4IS18 sab Hite 426 BRMBIE IRPISSy RARMS oF! UBPyphosat e.

A yphosahsndsOhifionds, dhefidlsSstrvibenmsie rdspbarria®br biacieyitiorgliMirdys primwkent i onal
breedi ng or having a transgenic event that provides gl i%gglosat e resistance.

Sone exHApPRREYTS BbE. PRASIESPEREANE RIRIRHP SUSD 28 T3Pen BIHSHE tRORRYGENEE event s
t hat cephfywed} mb&iﬁtésf&%ﬂ?ﬁf&@oé{ Ehedps oF gRRAdAS; Léu@l.lmﬁ’é‘rtpIar'?tLG)Ssuch as
5,914, 451; 506, 775. 5, 804, 4 76, 760; 5,633,435;: 5,627,061; 483, 175;
5, 312, GIATFOWS, QURINERSTS OMelgps:dibpe Plgntpagchgas: Colton, fiaxgrm Ariule; gﬁre'Sé@ﬁ The

use of gigf askRfged NANSHUEBidpeBYR B &ah@aﬁﬁ%evédééﬂled sud sPspidtherrlLed, ed
St acked transgeni ¢ events including additional herbicide-resistant traits

such a$SPHapYy £ARRAGES: 40MLs jORIANGI tpmaéoesSmtﬁ@ﬁ§1 CUGHPHS Or BRRITKEs BHACBA%Nd

br onnoxyah bs 8ictakbs &inhaHRbr Bk pASS ﬁ{d.ié%bbecd ﬂafy l:dffe%V&Jda@lébﬁe rgHour ces.
The stacked transgenic events may al so be directed to ot her pestl ci de

resi st Aiest hegst duriagy banagas; nfwat fubbereplantar tHE or eingeentali greh as flowers.

resi st 3RaRs, MG LAVBY trBss Hiaét}’er@%eﬁsoWeéibhﬁléaéonhér%eﬁhlggstqoeb Pbf RPFEEAD a
transgeni ¢ event. Lines of transgenic glyphosate tolerant crop plants

cont enN#li@#ady use in the nethods of the present invention include, for
exanpl e, Roundup Reati C Soybean 40-3-2. A "transgeni c pl ant ref ers to a
plant that contains genetic material not found (i.e. exo nous") in a

wi i d-t yijpe tpinaiksetd Plenis” isdmbedindersiopd aganeleding ahsoe@?fvl %mts é\agfé @]N c

mat eri abndByd lorhitds hérbwé%amsrsﬁ‘om&&nn BP@A4de8 MR hefoRitfeRqENSSAsS rgvent (such
as by transposon or T-DNA insertional nutagenesis an activation tagging
sequen&gamalentiPEDdahibiisedceinhipitersntsr sxaoele pe bFeat ProRUBRMENGr a

sequen mat eri al
e Doa G o R O ot hod
can be (wywlmsmt&e)mmmra wl?l?@ (@rptoppmgm@e@soxmse)ﬂah@wﬁ)@s pregstt may
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The term "useful plants” is to be understood as including also useful plants which have been
so transformed by the use of recombinant DNA techniques that they are capable of

synthesising antipathogenic substances having a selective action, such as, for example, the
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The term “locus” of a useful plant as used herein is intended to embrace the place on which
the useful plants are growing, where the plant propagation materials of the useful plants are
sown or where the plant propagation materials of the useful plants will be placed into the soil.

An example for such a locus is a field, on which crop plants are growing.

The term “plant propagation material” is understood to denote generative parts of the plant,
such as seeds, which can be used for the multiplication of the latter, and vegetative material,
such as cuttings or tubers, for example potatoes. There may be mentioned for example
seeds (in the strict sense), roots, fruits, tubers, bulbs, rhizomes and parts of plants.
Germinated plants and young plants which are to be transplanted after germination or after
emergence from the soil, may also be mentioned. These young plants may be protected
before transplantation by a total or partial treatment by immersion. Preferably “plant

propagation material” is understood to denote seeds.

The compositions of the present invention may also be used in the field of protecting storage
goods against attack of fungi. According to the present invention, the term “storage goods” is
understood to denote natural substances of vegetable and/or animal origin and their
processed forms, which have been taken from the natural life 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
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pomes, stone fruits, soft fruits and citrus fruits and their processed forms. In another

preferred embodiment of the invention “storage goods” is understood to denote wood.

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,
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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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In general, the weight ratio of component (A) to component (B) is from 2000 : 1 to 1 : 1000.
A non-limiting example for such weight ratios is compound of formula | : compound of
formula B-2 is 10:1. The weight ratio of component (A) to component (B) is preferably from
100: 1 to 1: 100; more preferably from 20 : 1 to 1 : 50.

It has been found, surprisingly, that certain weight ratios of component (A) to component (B)
are able to give rise to synergistic activity. Therefore, a further aspect of the invention are
compositions, wherein component (A) and component (B) are present in the composition in
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 q ppm of active ingredient.

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

p+q ppm of active ingredientis E=X+Y - )1(—0;—

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
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negative value of said difference (O-E) signals a loss of activity compared to the expected

activity.

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.
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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 (EQO), 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 ultra-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
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granules, may contain surfactants such as wetting and dispersing agents and other
compounds that provide adjuvancy effects, e.g. the condensation product of formaldehyde
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 0 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.
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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.

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
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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.

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 a) b)
active ingredient [A): B) = 1:3(a), 1:1(b)] 25 % 75 %
sodium lignosulfonate 5% -
sodium lauryl sulfate 3% 5%
sodium diisobutylnaphthalenesulfonate - 10 %

(7-8 mol of ethylene oxide)

highly dispersed silicic acid 5% 10 %

kaolin 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 a) b)
active ingredient [A) : B) = 1:3(a), 1:1(b)] 25 % 75 %
light mineral oil 5% 5%
highly dispersed silicic acid 5% -
kaolin 65 % -
talc - 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) 10 %
octylphenol polyethylene glycol ether 3%
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(4-5 mol of ethylene oxide)

calcium dodecylbenzenesulfonate 3%
castor oil polyglycol ether (35 mol of ethylene oxide) 4%
cyclohexanone 30 %
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
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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

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 Gaeumannomyces graminis (Take-all of cereals):

Mycelial fragments 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 Tables B1:

Tables B1: Fungicidal action against Gaeumannomyces graminis:

Table B1.1:
Compound A-1.2 Fenpropimorph
ppm ppm % activity

0.5000 70
2.0000 20
1.0000 0
0.5000 0
0.2500 0 expected action (Colby)

0.5000 2.0000 90 76
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Example B2: 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

Tables B2:

Tables B2: Fungicidal action against Cercospora arachidicola:

Table B2.1:
Compound A-1.2 Fenpropimorph
ppm ppm % activity

0.2500 70
0.1250 20
0.0625 0

0.5000 50

0.2500 20

0.1250 0

0.0625 0 expected action (Colby)
0.2500 0.0625 90 70
0.1250 0.5000 70 60
0.1250 0.2500 50 36
0.1250 0.1250 50 20
0.2500 0.2500 90 76
0.1250 0.0625 50 20
0.0625 0.2500 50 20

Example B3: 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

Tables B3:

Coni di a

After placing a (DMSO solution of the test

eval uated after 3 days.

1.
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Tables B3: Fungicidal action against Monographelia nivalis:

Table B3.1:
Compound A-1.1 Fenpropimorph
ppm ppm % activity
0.1250 90
0.0625 50
0.5000 0
0.2500 0
0.1250 0
0.0625 0 expected action (Colby)
0.1250 0.5000 100 90
0.1250 0.2500 100 90
0.1250 0.1250 100 90
0.0625 0.2500 70 50
0.0625 0.1250 70 50
0.0625 0.0625 70 50
Table B3.2:
Compound A-1.2 Fenpropimorph
ppm ppm % activity
2.0000 70
1.0000 50
2.0000 0
1.0000 0
0.5000 0 expected action (Colby)
2.0000 2.0000 100 70
2.0000 1.0000 90 70
2.0000 0.5000 90 70
1.0000 2.0000 90 50
1.0000 1.0000 70 50

Example B4: fungicidal action against Colletotrichum lagenarium (syn.Glomerella lagenarium),

Anthracnose of cucurbits:

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
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incubated at 24 C and the inhibition of growth is evaluated after 3 days. The results are given in

Tables B4:

Tables B4: Fungicidal action against Colletotrichum lagenarium:

Table B4.1:
Compound A-1.2 Fenpropimorph
ppm ppm % activity
1.0000 50
0.5000 20
2.0000 20
1.0000 20
0.5000 0
0.2500 0 expected action (Colby)
1.0000 2.0000 70 60
1.0000 1.0000 70 60
1.0000 0.5000 70 50
1.0000 0.2500 70 50
0.5000 2.0000 50 36
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5. Acompositionaccordingto claim 1, wherein component (A) is a compound of formula (1), wherein R, is difluoromethy!
and X is bromo.

6. Acomposition accordingto claim 1, which comprises as compenent (A) a compound selected from 3-difluoromethyl-
1-methyl-1H-pyrazole-4-carboxylic acid (9-dichloromethylidene-benzonorbornene-5-yljamide and 3-difluoromethyl-
1-methyl-1H-pyrazole-4-carboxylic acid (9-difluoromethylidene-benzonorbornene-5-yl)amide, and as component
(B) fenpropimorph.

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-benzonorbomene-5-yl)amide and as component (B) fenpropi-
morph.

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

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 12, wherein the phytopathogen is Phakopsora pachyrhizi.



