- 1 - Fungicidal Conpositions The present invention reiates to novel
fungi ci dal conpositions suitable for control of diseases caused by

phyt opat hogens, especially phytopathogenic fungi and to a nethod of
controlling diseases on useful plants, especially rust diseases on soybean
plants. It is known from WO 04/ 35589 and WD 06/ 37632 that certain tricyclic
am ne derivatives and m xtures conprising said am ne derivatives have

bi ol ogi cal activity agai nst phytopat hogenic fungi. On the other hand

vari oug fungichgdal & ounds of different chem cal classes are w dely known
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aspect s hemsesess mvpition relatastie npve tfungtplcﬂahéomgslthnﬁmlrtalaﬁtformgtr@mé for soybean
cul tur a r
Fecent 1 TR o o b B B e Y e
crops |cnntsdtngndm@fa§|es ©a usgfut plantsaesregielly wshdiseaiesioosoybeanpdatiyr hi zi

resulting in considerable yield | osses. Mst customary fungicides are

unsui table for controlling rust in soybeans or their action agai nst

Phak opdios &npwre fromhiVel 04/35289<mdi W 6X (Y 31682 timitcesaintthieyclibavinerderivatyaedntieeds
of agri r I ed
et ot (! @l s LarhlE do R Rike i AR DR REbRioddicR RS
t her e ifgngi.Han Bfegrteergrangd yediels fangicidalrapamoands ofrdiif¢renw@su¢aj clapsasrtreon a

novel f yt opat hogens
compr | Sy Ehcunt e G300 Bolor ARkl R voPbBe R oPAURB PR oY

phyt opdtdweyen srapanieransie @gd @ajivity agempormtbpathdgeniadiant fudgéde not dRayss

di f1 uorg [ u cand (B)
chl or oA i neclt of birdHBfePBRLNE in Ay i dorly ] Benckle! b Bt 3 et 1
conbi n@esion the mhsidowpdagmegion) fos apyheasicniings anecsudssiclusidndichyt enhance t he
ef fecti | r 999; @ggi i Iy,
t he rretpﬁg@sgt?o%est\?%\?gﬁ%‘?vﬁnm S e %c%ﬂgg’]eareg'ggb r?Sn %Fer%gg'ec r hémﬂlgf such
fungi tinfattionaof beybeenioepedn Gouth Amlmcblynlvehann@fule‘dnmBhakbpwiasadmihwd when
used s f t hod of

cont ol Tistio febitilcrebie IRREBEs Y. MARFuRIGRER A Db BBl P O o
caused cb;xtrqdhng mpbinsogeas on,them‘raod:ormpgalesiﬁabp:bgqralgad;hyrhlim usefisdfciphant s,

the | ocus thereof or propagation material thereof a conposition according
to the invention. Preferred is a nmethod, which conprises applying to the
usef ul Qpultantte arhovem@henécbm&dstdhegmﬂtunl pachasior insreased oragi tolgranoet he

i nventi is a

nmet hod aﬂ\E/]v,holr gﬁpegagfer%(rglg@é Xm%typ hﬁ(& ecg)‘?@;}té‘g Fgl#’h%g Fésro F%ﬁgc‘?\& 'rhﬁ?ie usef ul
pl ant s tIaaereathesa'fdJriemnopnsednrdacwgrdamce fdth |thla/me'sem1mveﬁhm e onps enahposifiorf or mul a |

cnant i N8 i b s R ST B BickeR EntBRR M over ol | such

st er emasrmrrmosntlanduntabk& for esnitdi ef disfaden cansed @t phytopatieogeds ngmpidsindie i nventi on
racem oun% ff forI r’r]JI a (1)" means a racem c m xture of conpounds of
for rrul ?Cg’ﬁamf" ormuia

D=

= X
O~ _N.

H (1,
R; S

\!
N—N_

CH,

wherein R; is difluoromethyl or trifluoromethyl and X is chloro, fluoro or bromo; and
(B) chiorothalonil.



A preferred enbodi nent of the invention is represented by those

conposi tions which conprise as conponent A) a conpound of formula (1),
wherein RL is difluoronethyl. Further preferred conpounds of fornula (1)
are: 3-difluoronethyl-1-nethyl-1H pyrazol e-4-carboxylic acid

(9-di chl oronet hyl i denebenzonor bor nene- 5-I ) am de (conpound A-1.1);

3-di fluoronet hyl-1-net hyl - 1H pyrazol e-4- carboxylic acid

(9-di fl uoronet hyl i dene-benzonor bor nene-5-Yl)am de (corrpound A-1.2); and
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The invention covers all such stereocisomers 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 1y;.

A preferred embodiment of the invention is represented by those compositions which
comprise as component A) a compound of formula (1), 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 fornula
(111), where X is as defined above, in the presence of NaN(TM5)2 at -10C to
anbi ent tenperature, preferably in dry-BHF, as described by J. Wang etal.
Synlett, 2001, 1485. Schene 2 Het an Alternatively, as shown in Schene
2, a conpound of formula (1), where Het is as defined in schene 1, Rl and X
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wher e Xiasge te shefd medniapove, in the presence of an activating agent, such as
BOP- ClI (bi s-(2-o0x0-3- oxazolidinyl)-phosphinic acid), and two equival ents of
a base, such as triethylamne, in a solvent, such as dichl oronethane (as
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novel conmpound and may be prepared as described with reference to Schene 3.
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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) chlorothalonil.

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)Jamide (compound A-1.1) and as component (B)
chlorothalonil.

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-ylJamide (compound A-1.2) and as component (B)

chlorothalonil.

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

reaction Schemes 1 to 3.



As shown in Schene 3, the conpound of formula (H') may be prepared by a
Becharnp reduction or by other established nethods, for exanple, by

sel ective catal ytic hydrogenation, of the nitro-conpounds (E), (F) and (0).
- 6 - The 9-di hal onet hyl i dene-5-ni tro- benzonor bornenes (E), where X is
chloro, bromp or fluoro, may be obtained, by the Wttig olefination of the
ketones (D) with in situ generated di hal onet hyli dene

phosphor anesRM8P=C( R4) R5, where R' is triphenyl, tri Cl4 al kyl or
tridimethylamne and X is halo, according to or by analogy with the
procedures described by HD. Martin eta! StM&th Ber. 118, 2514 (1985), S.
Hayashi eta!, Chem Lett. 1979, 983, or M Suda, Tetrahedron Letters, 22,
1421 (1981). Conpounds of f 3 i )
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prepared as described in Exanple 6) in dichloronethiffe (10ml) was reacted
with 1-nmethyl-3- trifluoronethyl-1H pyrazol e-carboxylic acid (170ng, 0.874
nmmol, 1.2 eqg.) in the presence of bis-(2-0x0-3-o0xazolidinyl)-phosphinic
acid chloride (£/8 ﬁg>_5509 mmol, 1.5 eq.) and triethylamne (184 ng, 1.821

mml, 2.5 eq.) at anbi’ent tenperature under stirring for 23 hours. The
reacti on m xture was %m racted with saturated sodi um bi carbonate sol ution
and saturated brine, dgjed over Na2S01 and purified on silica gel in ethyl
acet at e- hexane-(1:1). 210 ngy (69% of theory) of
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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 (Iil), 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, ina
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 (lll), where X is as defined above, in the

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



This Exanple illustrates the preparation of
9-(3-pentyiidene)-5-nitro-benzonorbornene,: N2

9- (3-pentylidene)-5-nitro-benzonorbornadi ene (7.97 g prepared as descri bed
in Exanple 2) in THF (70ml) was hydrogenated at 20C in the presence of
Rh(PPh3)3CI (WI kinson's catal yst; 0.8-g)-. The reaction ceased after uptake
of one equival ent of hydrogen. Evaporation and filtration of the crude on
silica gel in ethyl acetate-hexane-(100:2) gave the desired product as an
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Tri phenylt@basphicherdrBetdage oBa2ced@itiieoi , 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-EtOAc-3:1 to
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tris-(dinethyl am no)-phosphane (Jsgﬁeleg at 97% equivalent to 11.2 nl, 60
mol) in THF (30 m) within 20 mi-nutes. To the resul ting suspension, after
stirring|for 1 hour at room tenperature, was added dropwi se a_,sol ution of
9- 0x0- 5 3 beffZb¥r bor ne 5. 109, 30mmol ; prepar gd A e [ [
Exanpl e in THE (20Ml) w 1) nutes fol | owed
hours. The SVispé&hsi was polred onto ice-water and extracted with ethyl
acetate. PurificatTes on sili@a gel in ethyl acetate-H¥xane-(1:4) vyielded
4.675 g oA 9- diftl uoronethyl Bdene-5-nitro-benzonorbornene (mp. 99-101C).
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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).



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

tri phenyl phosphine (14.46g, 55.1 mmol) in dichloronethane (30 nl) 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
dropw se and stirred for 20 hours at room tenperature. After aqueous

wor k-up (ice-water) and extraction with dichl oromet hane, the crude product
was purified on silica gel in ethyl acetate-hexane-(1:4) to obtain of the
desired 9- Dichl oronethylidene-5-nitro-benzonorbornene (1.83 g; mp
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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:



exchangeable wth D20, 2H), 7.18 (1,1H), 7.06 (d,l1 H), 4.00 (8,3H), 3.96
(m 2H), 2.12 (m 2H), 1.51 (m1/1), 1.39 (m1H). 8.06 (s,1 H, 7.68
(brd, exchangeable with D20,1H), 7.67 (d,1H), 7.14 (d,1H), 4,00 (5, 3H),
3.94 (m2H), 2.06 (m2H), 1.4a (m!| H), 1.36 im1H). 8.06 (s,1H), 7.71
(d,1H), 7.68 (brd, exchangeable with D2@,.1H), 7.18 (t,1 H), 7.05 (d,1 H),
4.00 (5,3H), 3,95 (r)1,1 H, 3.93 (m1H). 2.12 (71,2H), 1.50 (m1H, 1.38
(rmL1lH). - 10 - The conponent (B) is known and described in "The Pesticide
Manual " [ The Pestici de Manual - A Vwrld Conpendi um Thirteenth Edition;
Editor: C. D. S. Tomin; The Britis _Fg<:i3tectron Council], they are
descri bed therein under the ent he 142). Thr oughout thrs docunent
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bel f 780,

el ongidygodrtelfid p‘ahhéa’\brpgilrfé ﬁé%ﬁexa@%%ﬂ%é?&éﬁ% (66190 g}(\?ﬁnﬁ @Q'g@%ﬁ ) of

Podosphaera Erysi phe, Moni a, Uncin asi di onycet es
(e.qg. tth@d@rﬁdsﬁrmﬁ aepr il Rt EQ@IfGﬁraéroqnhtﬁﬂm@iﬂ@ (MPR: -G 5?) Usti | ago,
Tilletia); Fungi inperfecti (also known as Deuteronycetes; e.g. Botrytis,
Hel m nt hosporium Rhynchosporium ghUusapi g Septoria, Cercospora,

Al ternaria, Pyricularia and Pseudocercosporella); Qomycetes (e.g.

Phyt opI‘ItHermmﬁ@mostrme@the,pramammmmmrdeneelaamgabe&c&mmmm hi um
Pseudoscl er ospora, Pl asnopara). Accordrng to the invention "useful plants”

typically conprise the foll ow ng S pl ants: grape vines; cereals,
such as sugar beet or fodder

such as wheat, barley, rye or 0B

beet; fruits, such as pones, stong frurts soft fruits, for exanple

appl es, pears, plunms, peaches, nds, cherries, stramberries,

raspberries or blackberries; |egum’ous plants, such as beans, lentils,

peas org. (%oaea%aéne)sy-.hn@%@ﬁi%@dﬁﬁ&u.&% F7aRey pRefiad Ss JRRRBYd indbiargse 2)

sunfl owers, coconut, castor orlgglants cocoa beans orgﬁroundnuts cucunber
3,

pl ant s,in $HEK7QE!) wae hydogerated abe)"S iBiherrpernse of RBKPhs)EhtWikinseei$ as cot t on,

flax, h;eranjswo ) g} The eddtibg ceééédtafte? UBAKE ST S Malerlt %F'ﬁﬂﬁo egr apef r uI t or
nandarrns vegetabl es, such as spinach, |ettuce, asparagus,

carrot sEvaewiatm and dilietion of tf\scﬁreﬁ%@ss'hmmw a@retaﬁﬁab%aaa-m)%} say@éee such
as avoCRAAS pHIARRM dif(7 981Y) MMt sofBfiekon §t§|§kﬁﬁ%9t roahrttémpeeftdreeem 8935 cane;
tea; vines; hops; durian; bananas; natural rub plants; turf

ornanen@éls such as flomers shrubs, broad-1 eaved trees or evergreens, for
exanpl e conrfers. This |ist does not represent any limtation. The term
"useful plants" is to be understoggkaspipd udi ng al so useful plants that
have been rendered tolerant to herbicides |ike brornoxynii or classes of
her bi ciThésEXanmd illastratéotheeptaparbiion ¢iFPOxe-BHiithd-bemzonombenehi bit ors, for
exanpl e primsul furon, prosulfuron and trifl oxysulfuron, EPSPS

(5-enol - pyrovyt - shi ki mat e- 3- phosphate—~sAnt hase) inhibitors, GS (glutam ne
synt hetase) inhibitors or PPO (p /FOnogen- oxi dase) inhibitors) as a
result of conventional nethods of.b ng or genetic engineering. An
exanpl e of a crop that has been rendered toierant to i mdazoliriones, e.g.

i rnazarrox, by conventi onal nethodﬁozi breedi ng (mutagenesis) is
Clearfield(r) sumrer rape (Canol a) anpl es of crops that have been

render eg( BtGHand&ﬁeC}IBDn|fi6-{bbg£¢ri&l$orﬁéneld7&5§ eydmfnnht?-rmepard@ss Rgs@medtn c

engi neeri ng ngt ho include 0S an | uf osi pat e-resi st ant ze

vari et @@"@’&@éﬂ?ﬁogﬁ 3‘9%\'9[035% @bg "?'h%ndc ) W AERIAR (f;ﬂ

Her cul ex/rhiql )ocawiattLb&eéstpyshduﬁg tdbe gt ©% nm ‘dsebig urlitll aryessrsterst Bl &tﬁouﬂwber st ood

as |nclud|ng Iso useful plants E have been so tr b nE @y t he use

of recAPBPHEHINBRAPRRLAYYLS ”E'ﬂ‘é\th)t BS r%"@”&%‘ﬂﬂ‘ed" WER PEPEE" one or
nor e sejaeCTiiphehylpRedphitg (Bapd, I82.035HE0I, 351 826R) WaOUMed I tRY &imdeRatutd WA

toxrn producrng Bacterra especrally those of the genus Bacillus. The term
"useful plants" is to be understood as including also useful plants which
have been so transforned by the use of reconbi nant DNA techni ques that they

are capabl e of synthesising anti pat hogeni c substances having a sel ective

action, such as, for exanple, the so-called "pathogenesis-rel ated proteins”

(PRPs, see e.g. EP-A-0 392 225). Exanples of such antipat hogeni c substances




The conpositions of the present invention nmay 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 aninmal origin and their processed fornms,

whi ch have been taken fromthe natural l§fe cycle and for which long-term
protection is desired. Storage goods of vegetable origin, such as plants or
parts thereof, for exanple stal ks, |leafs, tubers, seeds, fruits or grains,

can be prot ect ed in the freshle;dharvested state or in rocessed form such

as pre- @HOIW@d to g e e 80-26 SrmAfien euaporgiasi dhe saivess b rS?'d'r‘%‘é@? Brified 08,

Fal | ngg;pny gggn.éﬁ%ﬁ&fetm& BONoQivess O1gad T aRdRd B6.0t iWber112nhyatcegr in the
form of o cr such as “construction tinber, electricity pylons and
barriers, in the formof finished articles, such as furniture or objects
made from vvood St orage goods of aBXAMPI?gin are hi des | eat her, furs,

or event 1F EXAVRI HSUDS (61 PBRRERT oo ?‘?fﬁﬁ@?&f@?f"%%}ﬁ% FEREshRtEhRe oo

Preferably "storage goods"” is und ou to lenote natural substances of
vegetabl e origin and/or their pr 5, nore preferably fruits and
their processed forns, such as peges; ruits, soft fruits and citrus
fruits and their processed forms. Tn anot her pr ef erred enbodi ment of the
invention "storage goods" is underRpgod to denote wood. Therefore a
further aspect of the present invention is a nethod of protecting storage
goods, ma@bmomrpf disemaaiiffubydinmghare (689 gtS@rmmgel) gb@@sn dHFd&P oY) vapadded

di 95, t
2 so el Bt B FdEhare B Eat Tl cERRIRLs T .G al Y RAE P, T2
of fungml) witro2@ mirgutdso Tb ies mselsaglsuspmelnmaﬁershmeg faerinhdur ettepimcal mat eri al ™

i ncl ud ; :
wal | - botErEratyien rCaca CEed 3 SQbTe: 3Rk e peBRa g G f
pr ef er aBhnimot; @edparebds descebédin' Examp\lmd)en JHEQE0MY witbindtSeminatds-foltsameddy The

t din t h t {
o f oot s Wi BT Fabts) FnoiPEeBnEPE Mes PRb R s S st RS ST ARN BT
the i nvedfétatenParrfE:aﬁm bri silidzagél yn ethflecktaiehagae{$i) welddéﬂyc‘ﬂﬁlg oféns; rusts;

| eaf h d |1 [ S ia,
Pace: ni ATeRyaTE e BB EE TR EL cal s “phakopsor a i n-

soybeans; Her n| I e| a in coffee; Phragmdiumin roses; Alternaria in

pot at oes, tomatoes and cucurbits; Emég ainturf, vegetables,

sunfl ower and oil seed rape; black fire, powdery mldew, grey nold
and deatth@EXafipieinsaratds thié pRipaRaibh W iSDichibrinesahylidefie-Ginitsy-bévznndrbainangpa. i n
fruits and Penicilliumspp. in fruits. The cogposi tions according to the
invention are furthernore particul ° ve agai nst seedborne and

soi i borne di seases, such as Aiter o, \Ascochyta spp., Botrytis

ci nerea, Cercospora spp., C avicepsypurpurea,CiCochli obol us sativus,

Col l etotrichurn spp., Epicoccurn sop., Fusarium gram nearum Fusarium

nmoni | i forme, Fusari urn oxXysporum FO%r i um proliferatum Fusarium solani,

S T e e R R S R

oryzae, rrﬁ?h‘r'bl)zmcmmrdremsmbaﬂ(ao rFil)laz mbhomna)emimeafbn thoﬁcg@mﬁ -nitra- spp.

Septoria s Sphac rei |.i ana,, Ti | a i ncar nat e,
Ur ocyst %@”%BEHQ{'E? lﬁg‘pﬁg 2%3% o, BfePaHY 3% (%qs?%%e%@%%?mpl n‘BB'ErU cul ar
agai nst d%ﬁb?@ﬂﬁﬁéneoﬁ OGﬁID ®as sddaumprSe\aindatlrred)ﬁ)r ernpunsyaé raam GenpEratoee. ze;

rice; cotton; urf u se
crops, g{f}gﬁa%%% ‘H% %9~ ngteg) a%? fﬁﬁ%% W'%Cgaﬁ g‘\%é‘? ptﬂ[?%é‘%% rocgg::tt i ons
accor di Rgstparifidteon ﬁmemel Onethyl ecétatd-hedane( ¢ 4pmrabtmmbamb>deeurréoba{ i ve agai nst

Gur vul a9 P Ra e e CarRo AT e MERUIATE ST RER P &

fructi cohalerid/pnod gnwas facowdregena, Mnilinia | axa, Micor piriforms,
Peniciliumitalicum Penicilium&Alum Penicilliumdigitatumor Penicillium
expansumin particul ar agai nst pathogens of fruits, such as ponefruits, for
- 14 - exanple apples and pears, sSEXMMPLET7tsS, for exanple peaches and

pl uns, citrus, melons, papaya, kiw, mango, berries, for exanple
strawberries, avocados, ponegranates and bananas, and nuts. The
conpositions according to the invention are part cularly useful for
controlling the foll ow ng di seases on the following crops: Alternaria
species in fruit and vegetabl es; Ascochyta species in pulse crops; Botrytis
cinerea in strawberries, tonmatoes, sunflower, pulse crops, vegetables and
grapes, such as Botrytis cinerea on grape; Oercospora arachidicola in




p-fg ppmof active ingredient isE = X +X | |If the action actually observed
(0) is greater than the expected action (E), then the action of the
conbination is super-additive, i.e. there is a synergistic effect. in

mat hematical terns, synergi smcorresponds to a positive value for the
difference of (0-E). In the case of pure.y conplenmentary addition of
activities (expected activity), said difference (0-E) is zero. A negative
val ue of said difference (0-E) signals a | oss of activity conpared to the

expected. activity. - 16 - However,, besides the actual, synergistic action
b e S T i o e R s e e e

i nvention can al so have further pr i si ng gdvant ageous properties.

Exanpl es of such advant ageous pr[p i glat may be nentioned are: nore

@ % %ogi cal and/or ecot oxi col ogi cal

advant ageuos degradability; inpriQved-tgxic
behavi our; or inproved characterigtics of tHe useful plants including:

energence, crop yields, nore devehmged root system tillering increase,
increase in plant height, bigger |eaf blade, |ess dead basal | eaves,

st r ongeZarbor leerasronidee@as g hegd% c18.8 uimol) wasrdaetedidndaestsrimeggted, | ess seeds
needed

. t i ti Ll , I fl ' gr.ai turity,
oo R ePeg e SRR TS oo AR AR  BRP SUSBL B o
and eanérnipgrature.rlBOke8-nithpben2noosidnedPs (a6 @ imdy ptepatdtcad dusenbédin have a

system_c action and can pbe used as foliar, sojl and_.seed tre nt

o ciEdaapen SEflrdtBBed FOGnE Vet GufH crgPtise Rl SHRSE R G B ReMhossi bi o
tlo i nhit&hbgr@furél%t{ubﬁ%(s wlbﬂx-mcrdfwatbmm&r&x&acﬂo@rm?,rq;afkbrsnﬁthahieWlo@/éauuy in
plants or in . parts o ts uj t, ssons, | eaves tens, .tubers,
Poots) cBlmi arPaneie Zreli i eblaishermnt O3 6 P oSSy TSR g daares

pl ant s prddueho Witrsmbaletylidére-Rheo-HEmebestbedehd @M g hHack58M59Rg). opat hogeni ¢

m cr oor gani sn& The conpositions according to the invention can be applied
to the phyt opat hogeni c m croorgani sns, the useful plants, the |ocus

t her eofTabi® propagati on material thereof, storage goods or technical

mat er i s_l E t hr eat ened by ni croorgani sm attack, The conpositions according to
t he i nv@Rls bRy EIENGBRINS 2 MM%&%@@" with: &PCls 3% Bersolgnbrniepe olhsByiss

pl ant s stdté@ o RRBALEOBF IORHEE (B! In e8RS tenficPitalR BOGNEN H ddRENEEBLS,

mat erial s by the mcroorganj sns. The anpunt of a conposition according to

t he i nveMR &7Fans nyeleaprgR]lic rapnanaR peardUBTRRAIPE fRloWMnabbrayiatione Areas t he
conpoungdsd-enpl oyed; the subject of the treatnent, such as, for exanple

pl ants, soil or seeds; the type of treatnent, such as, for exanple

sprayi ng, "Risti LB R¥Ed dressing; the Pl fosOIBII RHE: t r eat nent, such as,
for exanpl egpropfpyleactic or therapeutic; the:typgqof fungi to be controlled
or the application tinme. - 17 - association with 1 to 5000 g all ha,
particularl§ 2 d8uBl®00 g a.i./ha, e.g. 1068d sdoublgief dgddets 1000, 1500 ¢
a.i.lha of qoapeqgst (B). In agricultural pracgigrtithe application rates of
t he conpositions according to the invention depend on the type of effect
desired, an® Typiutilety range from 20 to PRIOG gP#ts Restillioronposi ti on per
hectare. Yhen=t hanQd@AFh4 I Ons 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 fromO0.01 to 109 per kg of seed, and 0.001 to 50 g of a
conpound of conponent (B), per kg of seed, preferably fromO0.01 to 10g per

kg of rseed,—are—genergbly—suffiecient—Fhe_caonpositiop—aofthe—i+nvention may
be em)l@a(,?; uhd |any 8 veht i onal form fH‘FN“@&’ﬁBPé' $his PAPRISE & twi n plack,
a powder r drly seed treatnent (DS), an enul sijopcipr seed treatnment ([ES),
a flowabl'e congentrate Tor slegds {4, ¢, T (d(vSMapprdH9oAd SigRall OF Seed
treatment (LS), a water di SpesghbhdeaBRWIE! DI 2HHERA8(HAAL MBBYd IMP)4.0R
capsulle $uspensi on 8r1&eed tenhneos (), 22 2 ,gi.g,m.gpggml),e]aggrent (GF),
an emil si on concentrate (EC)| n@1gyspension concentrate ( O, a
suspo-{emul'sion [(SE), a capsul o5y PR ¥\ bkdekehangWalIE Wit D3Pers ¢ drjanul e
(WG), |an eyl sif i ablag-gsanul igq(465) 7.187d 8PV S0PR, 3188 81 (noHh! 506 Bd)or)an
emul sijon, oil ijn water (EW,| f48V®&@)eTHs Hhal) ME)', an oil "di spersionh |(OD),
an oi [~ niscibl'e fTowabl e (OR)g ogtls 7(1715(9!1@] ﬁ_bgf}g&%k@,}\%ﬁ@mwbi e

concentr at. Sh) Wanr a- | t ol une
l'iquid (%‘L?,S( a %ecﬁrr?istﬂgo con%%(,ﬁﬁ%’(as_l ﬁ?rzz%,_%é)g%?ﬁﬁj?;ggg %ﬁ"gwé'y( DO) ,

a wet tabte powder (WP) or any technicalty teasrore tornmutatton 1n
conbination with agriculturally acceptabl e adjuvants. Such conpositions may
be produced in conventional nmanner, e.g. by mxing the active ingredients
with at | east one appropriate inert formnulation adjuvant (for exanple,

di luents, solvents, fillers and optionally other formulating ingredients
such as surfactants, biocides, anti-freeze, stickers, thickeners and




wi t h napht hal ene sul phonate, an al kyl aryl sul phonate, a |ignin sul phonate, a
fatty al kyl sul phate, and et hoxyl ated al kyl phenol and an ethwojl ated fatty
al cohol . The conpositions according to the invention may al so conpri se
further pesticides, such as, for exanple, fungicides, insecticides or

her bi ci des. A seed dressing fornulatioq1b§ applied in a manner known per se
to the seeds enpl oying the conpositions according to the invention and a
diluent in suitable seed dressing forrmulation form e.g. as an agueous
suspension or in a dry powder form having good adherence to the seeds. Such

seed dressing fbrmulations af & Mrdvitr)i h79 fedaxcharseabledyi@dhiH 6=3%ul at i ons

may contain the|single active,pargei . i d #6mird aciHyv e
i ngredj enfs jn encapsaaged féﬁrrﬁ]%,@Qf.qggt,ﬂf)bzvhfggg%gﬁgg surlnesr or )

m crocapsul €s. | n general, thd.00dmitihBidrs. 1icBdddsBHdR T 01 30 Bbds by
wei ght| of active agent, from thﬁzpzp%/g?,gqi ulturally acceptable surfactant
and 10 to 99.99% solid or liqguid Fornulation inerts and adjuvant(s), the
active| agent consisting of at 71%ddt1H), Taopudirkcbangse O’Yi@rﬁ?zcghlé)v Zq'git her
with al coppound| of gegpasent |(1BY,s, Uhd7.6p(l Uhal 10y (lrdisetH)aé 0D 1#%)9{- ,
particll arly’ mi ¢robi oci des orn (mohidkBvest (Mue), 8r72t(a3H).i k@4 ("G8HbdrtS at ed for s
of conpositions|generally confmiti)i h36éniEbn about 2 and 80% preferably
bet weef about 5|and 70% by wei7gi®t(dotfH)at 79 (rd agpehangeaplsl withed®ib it 3% of
fornul atign gy | for 1gxa8pl e ¢dorda, tH) 7.3(01H)1 7108 (20bb, 70 Wergydt H). 5x % er abl y
from 0/ 017t'0° 5% by wei ght of |4&wotiH)e3.84émt1H)VBER éadH)k 8ritdme2ti) 150 dedt)s | wi 1 |
preferably be fornul ated as c¢dml9m,fldl.es, the end user will normally ehpl oy
diluted formul ati ons. The nmethods according to the invention, also allows
good control of other harnful fungi freguently encountered 4n, soybean

pl ant s. TirREoHBRACT (RS Kapyn @%@%ﬂcﬂm%&%fﬁ%@g@@@%@ Q&erflgeswg{opsor a
pachyr hi\/%hualMAPWB%ﬂg%ngiuH; ThitecRBI RSP0 Editdfi € UD NG, TdBeling Dise BridshsDjopna,
Septoria %I yci nes and |l etotrichumtruncatum  sone, of 1\9@%% conprise the
so- cal | Beptegtion Coyipgild fheyipreciaseriRashiherein unden ierqhity MWMBSE €' “Rhi zoct oni a

sol ani , TRRILYAGEANG BoSRsEt kkObdresBnetempditons elafaotdr ticvarians niBelres osi um
rolfsii. As descri bed above for the term "Ps,ef ul qﬁ)eje‘gnt N t erm "soybean

. th
pl ant" cembigatensAf compgmdh(A2aA(B). &FXaMmpPie/q 4 ?aqyﬁ'mxu&"ﬂgmtar ansgeni ¢

pl ants. JQEink&5Pray FANBRAHNHRBE frohKEpHERS formDRALR dfthgbigls@stiesingredienant
soybean pl ants. 19 - By "

/ "glyphosate tolerant is nmeant that the plants for
use in Fﬁl@pmﬂ*ﬁ)%c%ﬁ%a?/’éﬁg'ﬁt"&n?”q'8ag"?%?‘bm’(‘)"égtfs@ 03[5% ?'B%{?iaBﬁVGdPngS'gaéant of
gl yphosglgn aﬁél)ﬂahl‘?5%%Suérﬂibﬁrh_§ﬁﬂerpilé%'&hé aftbetheter with erraadonablyghymbedad, e by
conventional breeding or having a transgenjc event t?@&)apnrgg\éides gi yphosat e

resi st afee 2SRV BRURPT 8aysof Ne Qider Bt RRAYING e CPIRSBRIN SRV ng

transgergggen%gﬁa;ﬁo,tkn@tthgg;gsgﬁt iNenpbesat e resi stance 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; 59312, 910; 5, 310,667; 5,188,642; 5, 145,783; 4,971,908 and

4,940, 335. The use of "stacked" transgenic events in the plant is also

contenpl ated. Stacked transgeni c events ipcl udi ggqq%ﬂdi ti_or}al h .

her bi ci déercempssitions accaiding ta ianinyantica are phertke £ HapARPiRnYippathogenic

sul f O”Y'ﬂ]]riyi Séﬁsn?iﬁ%ltd He36IRM R Aadebr ANy Bts 83§ Wirdlelay Pusephasd, descri bed
a

i aval e resources. The stacked transgenic eventnga e%l so be

in readi (
di r ect edErysiohs: MenilipiasMyeqsgbagraly. dnginulay, BasfdomyGelss (9. fedsaup

ner nat i QA ionfa) PELIdHEBra, PLECiHiS USHIRIOC Tilletid)! BlhgiybepRcirplsd knowaaisvent i onal
breedi ng or 1 ntroduci n%‘?? transgeni ¢ event. Lines of t ansl?ne]n%c %%phosate
a t eeot%

t ol er antDesitaspmptelen: €3 Giotrgifp Helreathpeporiyse Fihr)f”‘_fh?ép%{"h sy sent
i nventi Qi LRGhHARitedfia, P{ABRAS aftPHEElIR cER3sHIreIRP YRt efdd-(892. A

"transgeni c BFant refers’to a plant that contains erlgtl,c mat eri al not

f ound (iRrwtOphm(ﬁg&emr@SporanP%qﬂpP%rﬂﬂW%|PéfPH9°onet"ﬁ% A speci es, variety
or cui tiﬂg@hdosﬂlé?o&?%tﬁlé‘sn%taﬁ‘d)j al may include a transgene, an insertional
nmut agenesi s event (such as by transposon or T-DNA insertional mnutagenesis),
an activation taggi ng sequence, a nutated sequence, a honol ogous

recombi nal.,AfhAYERY inQéntf%n_S‘@éHﬁﬂ%t@%iédll?@oﬁ]ﬂriﬁ‘ﬂhé'ﬁ@roﬁ'mgaéﬁe)ties Typiacal |y,

the foreign genetic material has been introduced into thezﬁlant gg(punan
mani pul aarermvings; cereals. arahasdviash hsgeyidwelonRatyheehsuek At pUgGas PERkPTdPqaer
recogni 2gs. itk 'RBE 96 Bbimeb) He A IF QBH Rulls, 38k SARTPRSSIPNSE, e Oluras,

cassette. The expression cassette typically conprises a

pol ypepti de- encodi ng sequence operably linked (i. a, under regulatory
control of) to appropriate inducible or constitutive regul atory sequences
that allow for the expression of the pol ypeptide. 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



sodi um | auryl sulfate3 %% sodi um di i sobutyl napht hal enesul f onatel0 ./c.
(7-8 nmol of ethylene oxide) highly dispersed silicic acid5%d0 % kaol i n62 %
The active ingredient is thoroughly m xed with the other fornulation
conponents and the m xture is thoroughly ground in a suitable mll,
affording wettable powders that can be.gqluted with water to give

suspensi ons of the desired concentration. Powders for dry seed
treatmenta)b) active ingredient [A) : B) 1:3(a), 1:1(b)]25%5% i ght

m neral_o0il5 5 %) hih%hh% iS errrsed S| kuiac.i C a@i d&ﬁ%)elgagl i n65 % t?%tsczo The
act i ve PEAYISdP P<CFHE o {ﬁ(ﬁ%‘? i EFPRPY S PhREBTIRETSt SPHUTSEP 8 "Conponent s
and t heuoh #$ beang, entiBppeasghrlspylgraoenal plante, suichtaalbbhpe, mustard gfdppy,dilings, powder s
t hat can be used direct ho% eed treat nment. EHUI sifiab eéﬁor{cent hat e
act i ve SHATRUERIT SRECTYL) castsy” ol PRNEy $BCQR RN I0h HEWSF i1 S SUROP MR 31 316812t her 3
% (4- 5 nantowal cedumbleenor mlode)fibeaplahismsuhtacdttbe fzanestp bojst; edruddwist or ol |
I 0, 0,

polygl ysﬁgrh ase E)ltla%léeé, eSmgr?s!, g(r)a];pe?rut%!' %gﬁdgr)l(r{s(;j\%g%ta{glgg,/ %La‘haeg( gpqr?anc%?%ttt{ge,

asparagus, cabbages, carrots, onions, tomatoes, potatoes, cucurbits or paprika; lauraceae,

such as avocados, cinnamon or camphor; maize; tobacco; nuts; coffee; sugar cane; tea;

vines; hops; durian; bananas; natural rubber plants; turf or ornamentals, such as flowers,

shrubs, broad-leaved trees or evergreens, for example conifers. This list does not represent

any limitation.

The term "useful plants"” is to be understood as including also useful plants that have been
rendered tolerant to herbicides like bromoxynil or classes of herbicides (such as, for
example, HPPD inhibitors, ALS inhibitors, for example primisulfuron, prosulfuron and
trifloxysulfuron, EPSPS (5-enol-pyrovyl-shikimate-3-phosphate-synthase) inhibitors, GS
(glutamine synthetase) inhibitors or PPO (protoporphyrinogen-oxidase) inhibitors) as a result
of conventional methods of breeding or genetic engineering. An example of a crop that has
been rendered tolerant to imidazolinones, e.g. imazamox, by conventional methods of
breeding (mutagenesis) is Clearfield® summer rape (Canola). Examples of crops that have
been rendered tolerant to herbicides or classes of herbicides by genetic engineering
methods include glyphosate- and glufosinate-resistant maize varieties commercially

available under the trade names RoundupReady® , Herculex I® and LibertyLink®.

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 one or more selectively acting toxins, such as are known, for example, from

toxin-producing bacteria, especially those of the genus Bacillus.

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
so-called "pathogenesis-related proteins” (PRPs, see e.g. EP-A-0 392 225). Examples of
such antipathogenic substances and transgenic plants capable of synthesising such

antipathogenic substances are known, for example, from EP-A-0 392 225, WO 95/33818,
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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
and/or their processed forms, more preferably fruits and their processed forms, such as
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.
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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, GAumannomyces 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,
Monilinia laxa, Mucor piriformis, Penicilium italicum, Penicilium solitum, Penicillium digitatum

or Penicillium expansum in particular against pathogens of fruits, such as pomefruits, for
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example apples and pears, stone fruits, for example peaches and plums, citrus, melons,
papaya, kiwi, mango, berries, for example strawberries, avocados, pomegranates and

bananas, and nuts.

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.

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
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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 - %

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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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 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
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 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.

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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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 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%
(4-5 mol of ethylene oxide)

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

cyclohexanone 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) 02 %
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 Septoria tritici (leaf blotch):.

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
expected fungicidal action is calculated according to the Colby method. The results are given
in Tables B1:

Tables B1: Fungicidal action against Septoria tritici:

Table B1.1:
Compound A-1.1 Chlorothalonil
ppm ppm % activity
0.5000 90
0.2500 70
0.1250 50
0.1250 0
0.0625 0 | expected action (Colby)
0.5000 0.1250 100 90
0.2500 0.1250 90 70
0.2500 0.0625 90 70
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Compound A-1.1 Chlorothalonil

0.1250 0.1250 70 50

Example B2: Fungicidal action against Pseudocercosporella herpotrichoides (syn. Tapesia

yallundae), eye spot 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 expected fungicidal action is calculated according to the Colby method. The results are

given in Tables B2:

Tables B2: Fungicidal action against Pseudocercosporella herpotrichoides:

Table B2.1:
Compound A-1.1 Chlorothalonil
ppm ppm % activity
0.0313 20
0.0156 20
0.0078 0
0.0313 50
0.0156 0 | expected action (Colby)
0.0313 0.0313 70 60
0.0313 0.0156 50 20
0.0156 0.0313 70 60
0.0078 0.0313 70 50
Table B2.2:
Compound A-1.2 Chlorothalonil
ppm ppm % activity
0.1250 0
0.0625 0
0.0313 0
0.0156 0
0.1250 90
0.0313 50 expected action (Colby)
0.1250 0.1250 100 90
0.1250 0.0313 90 50
0.0625 0.1250 100 90
0.0625 0.0313 70 50
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Compound A-1.2 Chlorothalonil
0.0313 0.1250 100 90
0.0313 0.0313 70 50
0.0156 0.0313 70 50

Example B3: Fungicidal action against Pyrenophora teres (Net blotch):

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
expected fungicidal action is calculated according to the Colby method. The results are given

in Tables B3:

Tables B3: Fungicidal action against Pyrenophora teres:

Table B3.1:
Compound A-1.1 Chlorothalonil
ppm ppm % activity
2.0000 70
1.0000 70
0.5000 70
0.2500 50
0.1250 20
0.5000 20 expected action (Colby)
2.0000 0.5000 100 76
1.0000 0.5000 100 76
0.5000 0.5000 100 76
0.2500 0.5000 100 60
0.1250 0.5000 100 36
Table B3.2:
Compound A-1.2 Chlorothalonil
ppm ppm % activity
2.0000 70
1.0000 50
0.5000 50
0.2500 20
0.1250 20
0.5000 20
0.2500 0 expected action (Colby)
2.0000 0.5000 90 76
1.0000 0.5000 90 60
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Compound A-1.2 Chlorothalonil
0.5000 0.5000 100 60
0.2500 0.5000 100 36
0.2500 0.2500 50 20
0.1250 0.5000 100 36




3. Aconposition according to claim1, wherein conponent (A) is a conpound
of formula (1), wherein :Pilis difluoronethyl and X is chloro. 4. A
conposition according to claim 1, wherein corn pollen? (A is a conmpound of
fortnu la (1), wherein 1-11 is difluédfonethyl and X is fluor. 6, A
conposi tion according to clai mwherein conpone A) is a conpound of form
Lila (1gmmwherein A |s difluoromethyl and X is bromp. 6. A conposition
according to claim1l1, which conprises as conponent (A) a conpound sel ected
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chl orothaionil. A composition according to %Ia|n11 whi ch conpri ses as
conponent (A) the conmpound

3-ditiuoronethyl-1-nmethyi 1H pyrazo! itgxylic acid

(3-di chl oronet hyl i dene- benzonor bor nene- 5- Aam de and as conponent (B)

ohl orothalonil. a A conposifion af dibng to claim 1, which conprises as
conponent (A) the conpound

3- dlfluoronethyl-l-nethyl1Fprf%z & 4- cat hoxyl i ¢ add

(4-di fluoronet hyl i done-benzonort rdimehe- 5- 0erni de and as conponent
(B)chiorothalonil. 9, A conposition &fording t@yclaim1, wherein the

wei ght ratio of (A) to (B) is from2000 : to 1 : 1000 10. A nethod of
controlling diseases on useful plants or on propagation material thereof

caused by QQ%EFMEWB%%ﬁ§mW%ﬁW%ﬁmE@WﬁWW§%@m&ﬂﬁW H %¥9 he useful pints, the

| ot us there ?%% mat eri al thereof a conposition according to
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phytope%hoge conprlses a Te soybean pl ants or to the

| ocus t5‘9!&@Mposﬁaorpaedmm%b&d.rﬁ)ﬂw@%%%{é& (A Ba &hnduRBokermdy, wherdiet, Ratlorsamr di ng to
claim 11, \whiEhebr | e phytopat hogen i s Phakopsore pachyrh|2|.

4. Acompositionaccordingto claim 1, wherein component (A) is a compound of formula (1), wherein Ry is difluoromethyl
and X is fluoro.

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

6. Acomposition according to claim 1, which comprises as component (A) a compound selected from 3-difluoromethyl-

1-methyl-1H-pyrazole-4-carboxylic acid (9-dichloromethylidene-benzonorbornene-5-yl)amide and 3-difluoromethyl-
1-methyl-1H-pyrazole-4-carboxylic acid (9-difluoromethylidene-benzonorbornene-5-yl)amide, and as component
(B) chiorothalenil.

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-benzonorbarnene-5-yl)amide and as component (B) chio-
rothalonil.

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

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 compositicn

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 Phakopsara pachyrhizi.



