| MAZALI L COVPCOSI TI ONS COVPRI SI NG ALKOXYLATED AM NES [ 0001] The present
invention relates to the use of al koxylated am nes to enhance the 5
activity of fungicidal formrulations conprising the fungicidal conpound

imazalil. It also relates to formulations conprising inmazalil and
al koxyl ated am nes. These formnulations are useful to protect materials,
plants, fruits or seeds against fungi. [0002] Imazalll is a well known

system c fungicide with protective and curative action 10 and is used to
control a wi de range of fungi on fruit, vegetables, and ornanentals.

Il mazalil is also used as a seed dressing and for post harvest treatnent of
citrus, banana, and ot i Il mazalil 1s the
gener i & nane of M@ZAL@O%@B%HHN&?OI&BQ%F% ARBERATEI REMNES

1-[ 2- (2, 4- di chl or-ephery—2—(2properytoxyyethytt=tH+tmnmrdazol e, which may
be represented by the fornula 15 G N NCH-?H C Imazalll CH2- CH=CH2
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stabilizing formylatjons c rising. 14 1.2 . 4-triazole-|-at i.m dot hi oi c
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agai nst deterioration due to the action of fungi. And WO 03/ 065807 25
di scl oses formul ations conprising fungicidal triazoles and al koxyl at ed
ani nes for {0n82] pmetatis a el kfowhisystamc bingicideoithl prafeative ansitcetetivel agtieyai nst  f ungi .
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i nfl uence of'm%zﬁyéﬁ %%Péﬁ@?r?%%tfeegﬁfsﬁ%ﬂgrf?ripB% “awastéfﬁ?ta‘fz"t%g?' Of mance",
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(1989), the cbn’ﬂ&%dr\@"i- f—%zc,hf-diéi‘ﬁ’dr&&bﬁ&l)%{@ip%&ﬁy‘iﬁxﬂethﬁth-iﬁﬁaz%legwhiclﬁhé)} us 284 which
is a pol yethoxylate al I ow al kyl" am ne, ‘on physi cochem cal properties of
certain fungeEREREENted by eﬁ’é’“@?g. imazalil. Fromsurface tension and contact
angl e ne@surenents it was concluded that Atplus 284 was not a good wetter
-2- nor did it inprove spreading cékfficients. In "Part Il : influence on
bi ol ogi cal and system c geAivity", lished in Med. Fac. Landbouww.
Rijksuniv. Gent 54/2b, p.|2]8-CHGH Ci imazalil
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[0003] JP-61-151102 discloses the use of alkoxylated diamines for stabilizing
formulations comprising 1H-1,2,4-triazole-1-ethanimidothioic acid fungicides such as
20  imibenconazole.

[0004] EP-1,273,233-A1 discloses formulations comprising bethoxazin and
alkoxylated amines for the protection of objects made of wood, biodegradable material
and textiles against deterioration due to the action of fungi. And WO-03/065807

25  discloses formulations comprising fungicidal triazoles and alkoxylated amines for the
protection of living and non-living materials against fungi.

[0005] Steurbaut W. et al. describes in “Improvement of fungicide performance by
the addition of surfactants to the formulations. Part | : influence of physicochemical
30  properties and spray performance”, published in Med. Fac. Landbouww. Rijksuniv.
Gent 54/2a, p. 207 - 218 (1989), the influence of certain surfactants, such as e.g.
Atplus 284 which is a polyethoxylated tallow alkyl amine, on physicochemical
properties of certain fungicides, such as 6.g. imazalil. From surface tension and
contact angle measurements it was concluded that Atplus 284 was not a good wetter



232 (11989), Steurbaut W et al. describes the influence of the sane
surfactants on the |eaf penetration, phytotoxicity and fungitoxicity of
certain fungicides. No data are given 5 on the effect of Atplus 284 on the
fungitoxicity of imazalil. [0006] Surprisingly, it has been found that,
within certain broad limts of conposition (i.e. certain respective
proportions or anounts of the active ijngredients easily determ nable by

those skilled in the art) by addition of al koxyl ated ami nes of fornula 10

(1), the fungicidal efficacy of formulations conmprising imazalil is
significantly increased. Therefore the fungicidal fornulations of the
present invention conprise imazalil and al koxylated am nes of fornula (1)
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30 [0009] Imazalil has one asy metric car can therefore be used
in the enboliPREeTBIMFBUPENG Materials agpinst iypasl Wi aRd JaMA%: of both enanti oners,
in particd¢tular a racemc mxture, or in the formof a substantially pure

(R) - or (S5) - pagAt *rRé‘E{tufunéé?%QdouWrﬂﬁ%%a}Lfb?rés%ﬁm Itﬂ?%%'aké forrh §r ised in the

pr esent inventlon enant| oner or

m xture of (& fomof angcidaddifion s3lehelatierbping potaines. by["Eﬁ?ﬂ] of fdags REy | at ed
am nes of f owithdneappropridtasctd. Apropriatel aaidk banpgies) dor@karhipdd, inerganiRaéi®s, [ CH2CH( X) G aH

(r)y R such as the hydrohalic acids, i.e. hydrofluoric, hydrochloric, hydrobromic and

20  hydroiodic, sulfuric acid, nitric acid, phosphoric acid, phosphinic acid and the like; or
organic acids, such as, for example, acetic, propanoic, hydroxyacetic, 2-hydroxy-
propanoic, 2-oxopropanoic, ethanedioic, propanedioic, butanedioic, (Z)-2-butenedioic,
(E)-2-butenedioic, 2-hydroxybutanedioic, 2,3-dihydroxy-butanedioic, 2-hydroxy-1,2,3-
propanetricarboxylic, methanesulfonic, ethanesulfonic, benzenesulfonic, 4-methyl-

25  benzenesulfonic, cyclohexanesulfamic, 2-hydroxybenzoic, and the like acids.

[0008] Particular salt forms of imazalil are the sulfate, phosphate, acetate, nitrate or
phosphite salts.

30  [0009] Imazalil has one asymmetric carbon atom and can therefore be used in the
embodied compositions in the form of a mixture of both enantiomers, in particular a
racemic mixture, or in the form of a substantially pure (R)- or (S)-enantiomer.

[0010] Whenever the term ‘imazalil’ is used in the present invention, it is meant to
35 include any salt, enantiomer or mixture of (R)- or (S)-enantiomers thereof.



S wherein Rl is a C8-20alkyl, R2 is -[CHZCH(X)JbH (a-1) or -(CH2)f
N-[CH2CH(X) O bH (a-2) [CH2CH(X)OcH n is an integer from1l to 4; 10 each
a, b, and c independently are integers which can be 1 to 20; each X

i ndependently is selected fromthe group consisting of hydrogen, nethyl,
ethyl, and phenyl; with the proviso that the conpound wherein Rl is
Cl18-18al kyl, R2 is (a-1) and a and bzare the integer 1 is not included. 15
[0012] A group of interesting conmpounds of fornula (1) are those conpounds
of formula (1) wherein each a, b, and c independently are integers which
can be 1 to 6. [0013] Afirst particular group of alkoxylated am nes of
formul a (I) represents

r adi cal ié%"%ZEJ#‘ gi’ﬁf rrpagﬁgagﬁgowi h:’ﬁ‘featpéJ b%’ﬂﬁ? Q?Perﬁllfﬁrmfyal ated am nes of

formul a (1) are those conpounds of formula (1) wherein R2 represents

radi cal (a-2). [0015] More p&i-+OM.@HQOLexY! afigd amines of formula (1) are

t hose al koxyl ated 25 am nes 0&2 formula (1) wherein one or nore of the

following restrictions apply : a) nis an integer 2 or 3, preferably nis 3;

b) Xis hydrogeni, ¢) Ris a Cl0-20al kyl, preferably cocoal kyl ortallowal kyl.

30 [0016% Cg{me gi al |y avail abl e al koxyl ated am nes of formula (1) wherein
represent £ ¢ (a 1) are listed in the followng table : -4- Product

narre Cheni cd® |51ane[(H-ﬂ2IQHﬁ§)§)1bl-C/ 12 bi s- (fa-hydroxyet hyl ) cocoal kyl am ne

Et honmeen C/ 15 echo ated 5 cocoal k /am ne Ethonmeen C 25

et hoxyl at ed( 15) co@bal kyl am ne Et honeen 0112 bis-(2 hydroxyet hygol eyl amre

Et homeen 0/ 17 et hox | at ed I)-|O| e&) anm ne Et honmeen 0120 et hoxyl ated(10 ol e
ani ne Ho)r N—C 2CH(X)OJ,H

[CHzCH(X)Olc

nis an integer from 1 to 4;

10 each a, b, and ¢ independently are integers which can be 1 to 20;
each X independently is selected from the group consisting of hydrogen, methyl, ethyl,
and phenyl; with the proviso that the compound wherein R is C4¢_1galkyl, RZ is (a-1)
and a and b are the integer 1 is not included.

15 [0012] A group of interesting compounds of formula (1) are those compounds of
formula (1) wherein each a, b, and ¢ independently are integers which can be 1 to 6.

[0013] A first particular group of alkoxylated amines of formula (1) are those
compounds of formula (I) wherein R2 represents radical (a-1).

20
[0014] A second particular group of alkoxylated amines of formula (1) are those
compounds of formula (I) wherein R2 represents radical (a-2).

[0015] More particular alkoxylated amines of formula (1) are those alkoxylated
25  amines of formula (1) wherein one or more of the following restrictions apply :

a) nis aninteger 2 or 3, preferably nis 3;

b) Xis hydrogen;

¢) Risa Cqg.o0alkyl, preferably cocoalkyl or tallowalkyl.

30 [0016] Commercially available alkoxylated amines of formula (I) wherein R2
represents radical (a-1) are listed in the following table :



Et homeen S/ 15 et hoxyl at ed(5) soyaal kyl am ne Et honeen S/ 25 et hoxyl ate

JI 5~soyaal kyl am ne Ethoneen T112 bi- 2 h dro eth I allowal /am ne Ethoneen
T/ 15 et hoxyl atedm(5 tall owal kyl ami ne Et honmeen T/ 25

et hoxyl at ed- (15)t al | owal kyl am ne Et homeen HT/ 12 bis (2 hydroxyethyl)

hydr ogenat edt al | owal kyl am ne Et honmeen HT/ 14 et hoxyl ated 4

hydr ogenat edt al | owal kyl amme  Et honeen 4HT/ 17 et hoxyl at ed( 7)

hydrosenat edtal towal kylamine ......... ... . .. . . . . . . . . . . . . ..

Et homeen HT/ 20 et hoxylated( ._ 0) hydro~enatedtal | owal kylamine ......

Et honmeen HT/ 25 et hoxyl at ed( 15) hydrogenat edt al | owal kyl ami ne Et honeen HTI 30

4-4-0

et hoxyl at ed(jy (ix ratedt gt owat kAamme—Ethoneen— 12112
bi s- (2 hydr J& l'{(/\t Uuecyl ard eﬂ‘bca H]rQnrnnn 18/ 12

bi s- (2- hydr oxéi@qmﬁ?ﬂ%@ta mﬂmrﬁwethwm&malkmmr cially.availjabl e al koxyl at ed
am nes of forEthdna?ee(nD)15\/\A1er@|nqul&2d(5)ceqnalmﬂmbes r adi cal (a 2) are listed in the
foll owi ng t abdtfomecRCABUCT | diAatbdesTbdcBaIkykaiRe Pr opoduoneen C133

N,N,N-tri S(éwe%@%prope@_@h%h" E]Wdlé% jé 3=dirani nopropan Et hoduoneen

T11 nono (2 Ny Or-OXy- ety ) ar1-ov cht-ant nopt Upallc Etthoduoneen T13
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Et hoduomeen [TEtBOmMéeNO/20 - (ﬁﬂwwated(hﬁ?/)blemm@) N-t al | owal kyl - 1. B=di ani no-
propane Et hodetadmeeA SA53 | ethoxylated(5)soyaalkylamine

N,N,N-tris| et hy, I"am nopropane 0018] Mbst
preferred al @tz&?(é}ﬁ%ﬁédm éﬂkd}&l&t Eﬁ@g&géiﬂéﬁréj NN Nt s (2F hydr oxyet hyl ) -
N- cocoal kyl - %" 3?:’» pr%%g' drpeye Iﬁ%'uw'.. AN 13} [-0029}The conposi ti ons
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phyt ophat ogefktoorfiaendi25 As aihoayiplod(35)aflovaliylaminengi  t her e nay be naned
Asconycet es | Ktforleen YATIRUT || Bls-(29E0RRIMGIE hydiroghatsdtaMBRalikMaind | ni g, Uncinula,
Aur eobasi di Ufkygiasen B IPIR e BT SLIMESRISR e e I8 2, Rhi zoct oni a,

Pucci ni a, Cop ROt
Ethomeen HT/17 ethoxylated(7) hydrogenatedtallowalkylamine

Ethomeen HT/20 | ethoxylated(10) hydrogenatedtallowalkylamine
Ethomeen HT/25 | ethoxylated(15) hydrogenatedtallowalkylamine
Ethomeen HT/30 | ethoxylated(20) hydrogenatedtallowalkylamine
Ethomeen 12/12 bis-(2-hydroxyethyl)dodecylamine

Ethomeen 18/12 bis-(2-hydroxyethyl)octadecylamine

[0017] Commercially available alkoxylated amines of formula (I) wherein R2
represents radical (a-2) are listed in the following table :

Product name Chemical name

Propoduomeen C13 | N,N',N'-tris(2-hydroxypropyl)-N-cocoalkyl-1,3-diaminopropane
Ethoduomeen T11 mono-(2-hydroxyethyl)-N-tallowalkyl-1,3-diaminopropane
N,N',N'-tris-(2-hydroxyethyl)-N-tallowalkyl-1,3-diamino-

Ethoduomeen T13
» propane
Ethoduomeen T25 N,N',N'-polyoxyethylene(15)-N-tallowalkyl-1,3-diamino-
propane

Ethoduomeen C13 N,N',N'-tris(2-hydroxyethyl)-N-cocoalkyl-1,3-diaminopropane

[0018] Most preferred alkoxylated amine of formula (1) is N,N',N'-tris(2-hydroxyethyl)-
N-cocoalkyl-1,3-diaminopropane (= Ethoduomeen T13).

[0019] The compositions of the present invention are active against a broad range of
10 phytophatogenic fungi. As examples of such fungi there may be named Ascomycetes
(e.g. Venturia, Podosphaera, Erysiphe, Monilinia, Uncinula, Aureobasidium,



Serpul a, Poria, Uonyces, d oeophyllum Lentinus, Coriolus, Irpex); Fung
inperfecti (e.g. Botrytis, Helm nthosporium Rhynchosporium Fusarium
Septoria, Cercospora, Aitemaria, Pyricularia, Penicillium Geotrichun). 5
[ 0020] The relative proportions of imazalil and al koxyl ated am nes of
formula (1) in the enbodi ed fungicidal conpositions are those proportions
which result in wunexpected enhanced.gfficacy, preferably synergistic,

agai nst fungi, when conpared to a conposition including, as an active
ingredient, either inmazalil alone or al koxylated 10 am nes of forrmula (I)
alone. As will readily be understood by those skilled in the art, the said

enhanced effi cac be obt ai ned w thin, variqu r.O tiaons of imazalil and
al koxyl at edsﬁlﬁ‘ioP(}él’@ggfyBaF'g'P'mﬂe%S??'? eW”‘i'ﬁgthlﬁﬁai'%%ﬂgﬁ’”’aggﬁﬂ gpﬁ' on, dependi ng
on the ki ndSemtiafRongugomypearGiesonhilerh Leftinug &ogoliss IprxtiSUng inrerfectt he substrate
to be treat gdy pbByR, HABABbSHorit IRByncRESYBNAY, FuddriuMBSeplfia, Curddspdi@t for nost

fungi the suitable_proportio b 1 i ght of the anobunt of imazalil to

al koxyl at edAﬁ?ﬁ’?f@sP}g’ ul '@rrbr‘fﬂ’cgl?”ﬂ%e?tﬂa("\f%’ﬁ conpositions of the present

i nventioR should lie in the range from5:1 to 1:50, referably 4:1 to 1:4.
[0021] The mmntThefelatmzrapqr!ionanﬂm@:aliltaﬂéa%w@iewaavr@aogfﬁﬁ%')m fornula (1),
in the 20 qREA®sliEd ARGCERS EMFdkichslar: theye pRipeditwhidAvesltinon Wi | | be so that

an effective fungici g(? effect i.s obtained. |r Al it js
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conpri se i migatdimpositiondnalugingeasfan@aiive irgeetiend either/imazal! ajorgxor gikepylatedpr ef er abl y
frogﬁ 0{ 08% Gihnes oftf@r_rriagaJ(%bM\é.VAswnﬁbmtwé aﬁ&s&m%m&wému&wmmgd a&t.; Ig itn igé}“
ready-t 0- use _CONMPOSI t i are present .in.a ran . (wLv) to 0
G- 95 o ereapagiapord e Sabh oo Wi RMob RE o) | 2
conposi t i onsikpatesaminsisobfomuds (Hyn he fungirisa) cemprasitiens dereadiagiothakbdi tion with an
?ppr opr ijalt e offfuhgi !fﬁwaﬁdé%icﬂ%{)ﬁc&yﬁb mé’&épr@ﬂ and tﬂ@aﬂ)ktrdt@tommtséatbmSA%SGfS t he

ungi ci dal conpgsitions tq be, used. direct rom
concentr at e§?'ﬁg§)‘a6%e’ggweév?bg MENRF 3?'$tlh5tbf ' c@%%@éﬂ.@rsgfaglse?&%p&g%ggn@?on
concent riat egveightof thelamobet ofimaealihio aikpeiatediapines af foimuladh e h aqueous or organic

nedi a, suchompifiend df BHe@resbitinvEntion skduftaid i the RAgERONES: @t D50t he term
conposition gi Lﬁeg1 t?thhe definitions of the present invention. Such
concentrat ed Can pe Fillited to a ready to use nmixture in a spray tank
shortly before use. Preferably the conpositions of the 35 invention should

cont ai n f r onae#p Uthe mdint bEim32:t 4 ofBé BiRéxylaifed amies offbmaRL() amthef i1 mazal il and
al koxyl aztoed cgr%or]sn i%nsoe];coér&ﬂgw tﬁe rgrggeht ih@%ﬁon%l?geesro%ét ¥n gﬂict?verﬁ?r{b%ﬁjai s fromO0.1

effect is obtained. In particular it is contemplated that the ready-to-use compositions

of the present invention comprise imazalil in a range from 0.001% (w/v) to 1% (w/v),

preferably from 0.01% (w/v) to 0.1% (w/v). Alkoxylated amines of formula (1) in such

ready-to-use compositions are present in a range from 0.01% (w/v) to 10% (w/v),

25  preferably from 0.1% (w/v) to 1% (w/v). Said ready-to-use compositions may be
obtained by diluting a concentrated composition with an appropriate diluent such as
e.g. water.

[0022] In many instances the fungicidal compositions to be used directly can be

30  obtained from concentrates, such as e.g. emulsifiable concentrates, suspension
concentrates, or soluble concentrates, upon dilution with aqueous or organic media,
such concentrates being intended to be covered by the term composition as used in
the definitions of the present invention. Such concentrates can be diluted to a ready to
use mixture in a spray tank shortly before use. Preferably the compositions of the

35  invention should contain from about 0.01 to 95% by weight of the combination of
imazalil and alkoxylated amines of formula (I). More preferably this range is from 0.1
to 90% by weight. Most preferably this range is from 1 to 80% by weight, depending



to 90% by weight. Most preferably this range is from1 to 80% by wei ght,
.depending -6- on the type of formulation to be selected for specific
application purposes, as further explained in details hereinafter. [0023]
An enul sifiable concentrate is a liquid, honogeneous formul ation of inmazalil
5 and al koxyl ated am nes of formula (1) to be applied as an emul sion after
dilution in water. A suspension conggntrate is a stable suspension of the
active ingredients in a fluid intended for dilution with water before use.
A sol ubl e concentrate is a liquid, honogeneous formulation to be applied as
a true solution of the active ingredi ents after dilution in water. 16

[ 0024] The fungi ci dal Sltl present inventi QN4 can al so be

f or mul at ed Oige W&%‘(%@OW"H'F%% bg ge %F?%??EQ[@Pe%P aB@'ﬁ?tPH@”rBf’seé %‘f Uit in

parti cul ar eiptainadinfdetaild her¢i@®@5] The carriers present in the corrposi tions of
the invention are any material or 15 substance with which the conposition
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liquid or as S Sorm he. the
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enul si ons, eftentiBitiéri imbRter.concentrates, oil niscibl e suspensi on concentr ates,
oil-msddble liquid, soluble concentrates, solutions, granulates, dusts,

sprays, aer @egd)sT h@féhél@@eﬂ corﬁdosiﬂ@%ﬂiﬁﬂw& predént [réhtion cdnLtidodeliemaiatedi er s for sol i d
formul ati ons
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sili cas for e at Qnac o s ear m ca
powder , nd® ‘Ebﬁé %’})"]Q@)Wh'c It AR Gt sul 'm?z %Bdnd%v\ﬂ%%te%agﬂe\gaﬁa EXLH’EL rcoal and
the |ike. Tidermulietincpreesia faeiitae ﬁﬁ%pb‘@t'me’élnﬁ‘m@rto theilgss P b8r i n conbi nati on
of two or nﬁéa&eosfwrﬁs@ﬁce[b@fa%zalvw@oa.emngabmmhg therssid terhpdsitieit)iafld/éror mul at i ons

are any liq a 0oes i ngredi ents, for
exanpl e, vaf f?C"Itaa? i ﬂ%?%e ?"SP°’E9<’¥‘§p‘ﬁ'"9 x't@%t ‘ﬁé%'”" 12 ﬁ‘ﬁ '1?\4'6 ethyl al cohol,
et hyl ene gl 9fiﬁqﬁtlven?ﬁso Bgid @prepigble carriers dag be g peidea '@P'?@bﬁ gas which has
20  been compressed to form a liquid, i.e. the compositions of this invention can suitably
be used as concentrates, emulsions, emulsifiable concentrates, oil miscible

suspension concentrates, oil-miscible liquid, soluble concentrates, solutions,
" granulates, dusts, sprays, aerosols, pellets, or powders.

25 [0026] Suitable carriers for solid formulations, such as dusts, dispersable or flowable
powders, are any dispersant that does not adversely affect the active ingredients, for
example, clays (for example, kaolin, bentonite, acid clay, and the like), talcs (for
example, talc powder, agalmatolite powder, and the like), silicas (for example,
diatomaceous earth, silicic acid anhydride, mica powder, and the like), alumina, sulfur

30  powder, activated charcoal, and the like. These solid carriers may be used either
singly or in combination of two or more species

[0027] Appropriate carriers for liquid formulations are any liquid that does not
adversely affect the active ingredients, for example, water, alcohols (for example,
35  methyl alcohol, ethyl alcohol, ethylene glycol, propylene glycol, diethylene glycol,
;- glycerin, etc.), ketones (for example, acetone, methyl ethyl ketone, etc.), ethers (for
example, dioxane, tetrahydrofurane, cellosolve, diethylene glycol dimethyl ether, etc.),
aliphatic hydrocarbons (for example, hexane, kerosene, etc.), aromatic hydrocarbons



glycerin, etc.), ketones (for exanple, acetone, nethyl ethyl ketone, etc.),
ethers (for exanple, dioxane, tetrahydrofurane, cellosolve, diethylene

gl ycol dinmethyl ether, etc.), aliphatic hydrocarbons (for exanple, hexane,
kerosene, etc.), aromatic hydrocarbons -7- (for exanple, benzene, toluene,
xyl ene,- sol vent napht ha, nethyl naphthal ene, etc.), hal ogenated

hydr ocarbons (for exanple, chloroforny-carbon tetrachloride, etc.), acid
am des (for exanple, dinethyl formadide, etc.), esters (for exanple, nethyl
acetate ester, ethyl acetate ester, butyl acetate ester, fatty acid
glycerin ester, etc.), and nitriles 5 (for exanple, acetonitrile, etc.).
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surfactants havi ng good enul sifying, dispersing and wetting properties. The
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ci rcunmst ances ? 0sitions according to the
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fruit, blosso I age, roots, tings, tubers of plants
or 25 cul tur'@V'bSIJ 900d TR isingy %Persr'f@r%&’ewg Qf@%et“feéy@& ‘HSP ?‘lﬂﬁ‘@t?"tsv%'br eby
| at er - gr mwi ngsopaluhderfiod aglcamprising mixtyredfeafetin@gai nst fungal infections, or
di seases and concom tant damage. [0031] As exanples of the w de variety of
culture plants in which the conpositions of the present jnvention can be
used, there [A839] pRensagipgithe Bature PhP FRMROaIfiRNg) the "‘éth@ds A GPRIFRIQE: SUblr | ey, rye,
oats, rice, RBepakingnatmitirghdustindsecattéringlospouding) arehosen irbecebrdance wito dder beet ;
pome and st AnEilohilalop BBeD BT b FevefingorciBliss. PO S, Pl uME, peaches.
al ronds, che trawberries, & , grapes, raspberries and
bl ackber® es: | eguni nous plants,

[0030] The fungicidal compositions according to the present invention possess

=
—

advantageous curative, preventive and antisporulant fungicidal activity to protect
plants, fruit and seeds. The present mixtures can be used to protect plants or parts of
plants, e.g. fruit, blossoms, flowers, foliage, stems, roots, cuttings, tubers of plants or
25  culture plants infected, harmed or destroyed by fungi, whereby later-growing parts of
plants are protected against fungal infections, or diseases and concomitant damage.

[0031] As examples of the wide variety of culture plants in which the compositions of
the present invention can be used, there may be named for example cereals, e.g.

30  wheat, barley, rye, oats, rice, sorghum and the like; beets, e.g. sugar beet and fodder
beet; pome and stone fruit and berries, e.g. apples, pears, plums, peaches, almonds,
cherries, strawberries, kiwi, grapes, raspberries and blackberries; leguminous plants,
e.g. beans, lentils, peas, soy beans; oleaginous plants, e.g. rape, mustard, poppy,
olive, sunflower, coconut, castor-oil plant, cocoa, ground-nuts; cucurbitaceae, e.g.

35  pumpkins, gherkins, melons, cucumbers, squashes; fibrous plants, e.g. cotton, flax,
hemp, jute; citrus fruit, e.g. orange, lemon, grapefruit, mandarin; vegetables, e.g.
spinach, lettuce, asparagus, brassicaceae such as cabbages and tumips, carrots,



e.g. beans, lentils, peas, soy beans; ol eagi nous plants, e.g. rape, nustard,
poppy, olive, sunflower, coconut, castor-oil plant, cocoa, ground-nuts;
cucur bitaceae, e.g. 35 punpkins, gherkins, nelons, cucunbers, squashes;
fibrous plants, e.g. cotton, flax, henp, jute; citrus fruit, e.g. orange,

| enon, grapefruit, mandarin; vegetables, e.g. spinach, |lettuce, asparagus,
brassi caceae such as cabbages and tucgips, carrots, -$- onions, tonatoes,
pot at oes, hot and sweet peppers; laurel-like plants, e.g. avocado,

ci nnanon, canphor tree; or plants such as mmize, tobacco, nuts, coffee,
sugar-cane, tea, vines, hops, bananas, rubber plants, as well as ornanental

plants, e.g. floywers, shrubs, decidyous trees and evergree rees such as
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bi ol ogi cal angkr&bi matic conditions of life of the causative fungus. The
antifungal conpositions though, can also be applied to the soil and get
into the plants through the root system (systemc activity), in case the
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sprayed Wi t ipa@atid ioRfRE 106 aftif@HIaRSmMpostioRs Bodghdah dish 86 Bpfiiad foake it the fruit
may be 20 coat eq.vm é?h Elw%ﬁ gﬁﬁf)goo?i' tlton hel I wiiy?r' vaxy, Gomosi tion
convenirentlf"fjge "B? &Q ] é" '8 é}ﬁﬁ%’"ﬁ‘y ?rﬁ&a% ué’b‘éﬁ?& on-concentrate with
a suitabl e Vvexplarfiie sprayadimith atifitheonipositiangr ihe cdinponents @recasided ¥ | cat i ons may

be prepafsed PR sdiid BimuRilioPé.g.an the WA RN §rakfatd eiNapdlicatién)g. an emul sifiabl e
concentrate, a suspension concentrate or a soluble liquid, wth an agueous

medi um Such concentrate in nost instances consists 25 of the active
i ngr edi ent s,[0@33Hi Biseantifumag! epmpssitinse adthmeresegtintentianuare particutarly useul inhi ckeni ng
agent, a snejobt-rARRStMeatentr S@H) bspebittly\eRils frui INBE lattBrdnstaRB the RRWiIIONal | y some
anti-freeze asﬁrenéd, iﬁ%d i\/vatder q [5%03,4 Tlheidf urnﬁl' & doa egrolrrg{%s tions of the
present i nv et 3?‘[ iR o e bo_é_ TaEEe 512 'Y 6? g _S_é%ni h _éfé . ég%ﬂ nst fungal
i nf ecti offs coatedwilnd walysempesdion. THhetlatter waxyfcempositine convertiently is

prepared by thoroughly mixing a suspension concentrate with a suitable wax. The

formulations for spray, dip or drench applications may be prepared upon dilution of a

concentrate such as, e.g. an emulsifiable concentrate, a suspension concentrate or a

soluble liquid, with an aqueous medium. Such concentrate in most instances consists

25  of the active ingredients, a dispersing or suspending agent (surfactant), a thickening
agent, a small amount of organic solvent, a wetting agent, optionally some anti-freeze
agent, and water.

[0034] The fungicidal compositions of the present invention can also be used for

30  protecting seed against fungal infections or fungal diseases. To that effect the present
fungicidal compositions can be coated on seed, in which case the seed grains are
drenched consecutively with a liquid composition of the active ingredients or if they are
coated with a previously combined composition.

35 [0035] The fungicidal compositions of the present invention are also useful to protect
metal working fluids, paints and coatings, in-tank/in-can protection of aqueous
functional fluids, e.g. polymer emulsions, water based paints and adhesives, glues,



fungi ci dal conpositions can be coated on seed, in which case the seed grains
~are drenched consecutively with a liquid conposition of the active
ingredients or if they are coated with a previously conbi ned conposition.
35 [0035] The fungicidal conpositions of the present invention are al so
useful to protect netal working fluids, paints and coatings, in-tankfin-can
protection of aqueous functional flgids, e.g. polyner enulsions, water
based paints and adhesives, glues, -9- starch slurries, thickener solutions,
gel ati ne, wax emrul sions, inks, fount solutions, polishes, pignent and
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bactericides, acari cl nemat oci des nsecticides or herbicides, in
partlcularm@u%@méﬁwﬁ% These additional biocidal agents are used to w den
the 10 spectrum of action and/or to prevent the build up of resistance. In
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(AC-902202); cis-(}1-(4-chlorophenyl)-2-

(1H 1, 2, 4- {008z &is-addijdna-bioctlblagerts tieel may BSEerisiiRled pfodbcto ofdhd- [ ( 3, 5- di net hyl -
25 1 so0oxazo ; 1]-2,2-difluoro-5H 1, 3-di oxol o[ 4, 5-f] benzi m dazol e;

6- chl o)rﬁg SW%@?@I;S%&

di et hyl - 4-i soxazol yl ) sul fonyl] -2, 2-di fl uoro-5H 1, 3-di oxol o[ 4, 5-f] benzi m daz
ol e; 1- ne{desd)ly Flhgicidedol e- 3- car boxylic acid nmethyl ester;
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(B)-02 deo-)%‘drgxyqumohne éul;;hg?et 4-3-(3,4- dy methoxyphelnyl) 3-P- 4-fluorophenyl)-

20 acryloyllmorpholine (SYP-L190); 2-(thiocyanatomethyithio)benzo[d]thiazole (TCMTB);
4,7-dimethyl-1H-indole-2-carboxylic acid, methyl ester (OK-9601); 1-(2,6-dichloro-
phenyl)-3,4-dihydro-6,7-dimethoxy-isoquinoline (NSC-338509); 1-[(4-chlorophenyl)-
methyl]-4-phenyl- piperidine dodecanoate (AC-902202); cis-(+)-1-(4-chlorophenyl)-2-
(1H-1,2,4-triazol-1-yl)-cycloheptanol (SSF-109); 6-bromo-5-[(3,5-dimethyl-4-

25  isoxazolyl)sulfonyl]-2,2-difluoro-5H-1,3-dioxolo[4,5-flbenzimidazole; 6-chloro-5-[(3,5-
dimethyi-4-isoxazolyl)sulfonyl]-2,2-difluoro-5H-1,3-dioxolo[4,5-flbenzimidazole; 1-
methoxy-1H-indole-3-carboxylic acid methyl ester; N-cyclohexylbenzofb]thiophene-2-
carboxamide 1,1-dioxide; (E)-O-2-deoxy-2-[(1-ox0-9-octadecenyl)amino]3-D-
glucopyranosyl-(1—-4)-0-2-(acetylamino)-2-deoxy-3-D-glucopyranosyl-(1—-»4)-0-2-

30  (acetylamino)-2-deoxy- B -D-glucopyranosyl-(1—4)-2-(acetylamino)-2-deoxy-D-
glucose; (2S)-N-[2-[4-[[3-(4-chlorophenyl)-2-propynyl]oxy]-3-methoxyphenyl]ethyl]-3-
methyl-2-[(methylsulfonyl)amino]butanamide; (3-chloro-6-hydroxy-2-methylphenyl)-
(2,3,4-trimethoxy-6-methylphenyl)methanone; 2,4-dihydro-5-methoxy-2-methyl-4-[2-
[[[[1-[3~(trifluoromethyl)phenyl]ethylidenelamino]oxy]methyl)phenyl]-3H-1,2,4-triazol-3-

35  one; [(18)-1[[(1R)-1-(6-fluoro-2-benzothiazolyl)ethylJamino]carbonyl]-2-methylpropyl]-
carbamic acid 1-methylethyl ester; 2,6-dichloro-N-[[3-chloro-5-(trifluoromethyl)-2-
pyridinylJmethyl]-benzamide; N-(6-methoxy-3-pyridinyl)-cyclopropanecarboxamide
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30  phosdiphen, phthalide, picobenzamid, pimaricin, piperalin, piroctone olamine, polyoxin,
polyoxorim, probenazole, prochloraz, procymidone, propamocarb, propineb, propyl
gallate, proquinazid, pseudomycin, pyrazophos, pyributicarb, pyrifenox, pyrimethani,
pyroquilon, pyrrolnitrin, quinoclamine, quinoxyfen, quintozene (PCNB), resveratrol,
rustmicin, salicylanilide, silthiofam, spiroxamin, sulphur and sulphur preparations,

35  tecloftalam, tecnazene, terpineol, terpinen-4-ol, theophylline, thiabendazole, thicyofen,
thiophanate-methyl, thiram, tiadinil (NNF-9850), tolclophos- methyl, tolylfluanid,
triazoxide, trichlamide, tricyclazole, tridemorph, triflumizole, triforine, umbelliferone,



hydroxi de, copper napht henate, copper oxychloride, copper sul phate, copper
oXxi de, 25 oxi ne-copper and Bordeaux m xture, mancopper, nancozeb, maneb,
mepani pyrim rmepronil, netal axyl, nethasul focarb, methfuroxam netiram
metr af enone, netsul fovax, myclobutanil, nabam natanycin, nicke

di met hyl di t hi ocar bamate, nitrothal-isopropyl, nuarinmol, NZ-1012,

oct hilinone, ofurace, oxadi xyl, oxampcarb, oxycarboxin, pefurazoate,
pencycuron, pental ongin, penthiopyrad, phonal actone, 30 phosdi phen,
pht hal i de, picobenzam d, pimaricin, piperalin, piroctone ol am ne, polyoxin,
pol yoxorim probenazol e, prochloraz, procynidone, propanocarb, propineb,

propyl gallate .proguinazid pseudo razophos buti carb,

pyri fenox, Vﬁﬁamgﬁa\ﬂ?o}oﬁmp@r?egqﬂrafno‘?? yrzrogféﬁ? ??’é)goxa 'de %%thﬁm ne,

qui noxyf en,and benrisothiardonerRiENB)ivesseehasr @g.rl- benZ'ﬁQi@@WlQE‘B l(BlT)sbl’raﬂ%/I ani | i de,

tSI | t hi of am 1t SEnzi8NABEZdbneSMEIRIINY 4, @mm&wzmu&ylpz(maéoaﬁ]z%ge (Dd'iﬁ)l‘t)fd OI L al arr}
ecnazene, | i,abendazol e i cyof en,

t hi ophanate ﬁ%%?‘ﬁﬁi %(ﬁ't") Cﬁﬁ'azt“a%ioﬂj[ fu?%ﬁ%ﬁ)gézﬁﬁs Su? ?ScﬁZS%‘Hst? nmet hyl ,

t ol yl f | Panitifertanpl bramusdnaizele, xprashibagelp.difenoceraggle| dipjaohazolet r i denor ph,

tri flbum zole%om&ornhiow feﬂ@nmdllMhédnéﬂeoﬂ\ﬁumcdh&zolé/ﬂbdllﬂ@l&/ﬁdtﬂ'hfd}\ Vi ncl ozolin,
Zi ne Zlr

benzi sot hi 3%}5? % %eP‘i"\?a‘PP te“ : i 'kgtgcoaazo% ?e%ghaﬁlgdfl%ﬁg% rI"IOne (BI'T),

N-al kyl  1,pisenazolscneintenazdie n@plcomue;cmﬂgoconazole simeconazole,
421, !(3 di chl ort@ouaor(aaoue Qét%éﬁéna%l@ fd)auinmnhinaﬁr?ér%n and mg'ﬂole fuAgitldal ]
n- oc 0 ungi Ci rl ol es,.SUCNh as
-azacon a% I et”azé%lﬁ_qnf"écﬁqeg H'Ibqa""z %qrgﬁﬂ%&o&%-g-ﬂtéoropg dﬁlé Fi’p'parfdfrg ljoconazol e,
di ni conazol (1.2, 48frzeiol Sripywmiinef Sphiorp-he(R,2 2ftl@fhmddn%tlzmtm'l -6-(24fui nconazol e,
flusi | azol esifivbloghdnl®i b, 4]tnaE&6[@S%5§%Hrﬁ~7-dnfﬂeb%ﬂ&Bﬂl@292- i pconazol e,

or opi conazdTUoRRN B RALeins R meRdith2Akhegul 4SRRIt 0. 1ot aconazol e.

tri adi mef orfungiddabitiienapiernidinened liker6-shlase Araropdxy:3-rrepylihishela,B-dgrimidin-

tri azol gpyri(i)ydnaatobiuffs such as azoxystrobin, d|moxystrob|n enestroburln (SYP-
5-chl oro- Giog r|d|n

2-[1,2, 4]trd ai)oélugr?trgbngt]nb c;muﬁq gﬁr}é%wsas robin, pyraglostroblg resoxm m thy)
5- chl or o- N-t(ifloxgstrobin, pichxygisetdn, 2-(fepeiopydpyi(ryrieshogephenyliminolretinfithisbr ophenyl ) -

[1,2, 4] tri agahydlo m'éth%hﬁ%'iﬂ %@btuanz%naaeeaeacndiin&m SR (DBK-207 ard ( EE )

oo R0 AR B H LB . > 1P i

6-chl or &L 2- l}?ﬂlﬁﬂ@@@ﬁﬁﬁ"q@rﬂdﬁ;ﬁ%k hi eno[ 2, 3-d] pyrimi din 15 4(3H)-one;
strobilurines such as azoxystrobin, di noxystrobin, enestroburin (SYP- Z071),

fl uoxast r ol t omi.nost robi n, orysast r obi n, pyracl ostrobin,
Kresoxi m nglp‘ﬂ‘?] nﬁacerng? oxyst r obi n, picoxyst r obi n,

2-[[]j cycl opreiepdl]dichlorapher iFrpmyenyrickelidimet yivihieaaramateokasugamycin,
met hyl ] a- (demtiReney TR EAHRRAI: aH@ RZRAGRBFEMN, isfeAShydinREIBHIant $her ( UBF- 307) and

(E E)- sulphate and other copper preparations.

[0040] Insecticides/Acaricides/Nematicides :
abamectin, AC 303 630, acephate, acrinathrin, alanycarb, aldicarb, alphamethrin,
amitraz, avermectin, AZ 60541, azadirachtin, azinphos A, azinphos M, azocyclotin,
30 Bacillus thuringiensis, bendiocarb, benfuracarb, bensultap, beta-cyfluthrin, bifenthrin,
BPMC, brofenprox, bromophos A, bufencarb, buprofezin, butocarboxin,
butylpyridaben, cadusafos, carbaryl, carbofuran, carbophenothion, carbosuifan,
cartap, CGA 157 419, CGA 184699, chloethocarb, chlorethoxyfos chlorfenvinphos,
chlorfluazuron, chliormephos, chlorfenapyr, chlorpyrifos, chlorpyrifos M,
35  cis-resmethrin, clocythrin, clofentezine, cyanophos, cycloprothrin, cyfluthrin,
cyhalothrin, cyhexatin, cypermethrin, cyromazine, deltamethrin, demeton-M, demeton-
S, demeton-S-methyl, diafenthiuron, diazinon, dichlofenthion, dichlorvos, dicliphos,



a- (met hoxyi m no)-N-nethyl -2-[QL-[3-(tri

1 uor onet hyl ) phenyl ] et hoxy] i m no] met hyl] 20 benzeneacet am de ( MA-565).

[ 0039] Bactericides : bronopol, dichlorophen, nitrapyrin, nickel

di et hyl di t hi ocar bamat e, kasugamycin, octhilinone, furanecarboxylic acid,
oxytetracyclin, streptonycin, tecloftalam copper 25 sulphate and ot her
copper preparations. [0040] Insecticjxdes/ Acaricides/Nematicides : abanectin,
AC 303 630, acephate, acrinathrin, alanycarb, aldicarb, alphanethrin,
amtraz, avernectin, AZ 60541, azadirachtin, azinphos A, azinphos M
azocyclotin, 30 Bacillus thuringiensis, bendiocarb, benfuracarb, bensultap,
beta-cyfluthrin, bifenthrjin, BPM_ .brofenprox, bro os A, bufencarb,

bupr of ezi nd mﬁﬂl5@%FEE%WﬁmﬁﬁﬁFyFﬁy¢mﬁ§ﬁ@%gm@&ﬁQQQFﬁéﬁgggpﬂaryI, car bof uran
car bophenotdisuiftgn, edifieliesi leframgctincesfanagieratE@thidfetar] Sthio@holBr®89,

chl oet hocarggp aaﬁﬂoer&ﬁrn,%yff&%m%wﬁénsﬁwu.npmtatm SO fenlrb@Hr on, chli or mephos,

chl orf enapyr, rifo s-resmet hrin, clocythrin,

cl of ent ezi ﬁ%‘ObW@n{?Bﬁwgca%ﬁ‘,‘P’S’ﬁ?rB'tfﬁ?ﬁ’(??aﬁ‘ff?fﬁ?’mrﬁ&lf‘?‘f‘pymé‘?ﬁt&l othrin, cyhexatin,
cyper nebhr ifenthiay feoveterate,diprodit fitazmanhiucycloxdendlucthrivhte dfepbxunen, S,

demet on- S- 'ﬂ@fe}%)ﬂ)x fIWaﬁ’rfa?J‘?ohdebQ RormBihidR) 15ilazadl fﬁBﬂeﬂfr@mJFétﬁ]Gcartd' chlorvos,

di cl i phos, dicroto di et hi on, difl ubenzuron, dj methoat e,

di met hyl vi Af5ihbBerterophos: @ﬂymuroa' %ﬁ?'ﬁ’f%ﬁm‘déﬁ?ﬂ"@ﬁﬂﬁ?@hseﬁ%ﬁ‘?@'??ﬁ n,
esf enval er afofsnpledshisepr@abaistkathisnhivamectin tamide-aypabityin, leedopr, ophos, etri nphos,

f enam phos ,maﬁa‘?rﬁéhz AL Bam fn%WH’hBB@st }n@s@féﬁ;ﬂiﬁs nje%eWc%t Rk Erifos,

f enobucar b, f enot hi ocar ycarb, f gropat fenE%/nr)ad fenpyroxi mte, 5
f ent hi of, F’&W&'@P%ﬁsemeq"fjﬁt%'ﬁnmeth"?"?[?a?' Hany! Eft‘ﬂa/tblnﬁ' SHY flucythrinate,
f I uf enoxur amnocrétoptosnpexiectinf halsdaNC r184, &l 25, oitapiras, orhatnazty, bxamyl, f ost hi azat e,

fubf enpr ox, é&défh@fhgﬁ MC%err ngratﬁﬁpheﬁb‘?ﬁﬂ&?M e @hdn PrinfidateNEXYT hi azox,

i m dacl opri r oben

i sof enphos W‘%’ﬁﬁr%ﬁ?“ﬂ‘er g@i'ﬁ?"h‘?'@ﬁ"h"‘@ﬂ%@?‘?"ﬁ“ IPERRIR: BORBRISMr i n, | uf enur on,
mal at hi on, piriedgob Angrofanifas, prpinesarb, pepaphbs priposyr, prattictbs] projrdete, net hacri f os, 10

met ham Gophgserdifl wréiﬁiomog npm.g%hmtm&a[igesm.n %Véthrurﬁjﬁ/ﬁéa%@ﬁ b, mi | berectin,

nonocr ot ophos, . hoxi'd * t ran} onet hoat e,
oxanyl , oWHB'H‘ﬁ“hWHp’W eB,Q/NaIBRest BY 59974 salithiAngsebifos, ﬁ%ﬁﬂﬁgﬁ? P pernet hrin,
phent hoat e, sulppfosy taltudenopitdstafeppyrad, MbommphospHQMpmmomutlmmom m pirimcarb,
pi rim phos t%eph@é Eérﬁgrrpmfd% te?édﬂfoﬁ«ﬂlgf]&sthlaférnw&\ox% QhgHcY,, Propoxur,

pr ot hi of os, grot oat trozin ty opho py'r i daphéent hi on,
pyr esmet hr Ittﬂ f; wrtglpwpthm tl'mp,ap@éwﬁglensm alomethrin, trlarafhen triazophos,

20  triazuron, trichlorfon, triflumuron, trimethacarb, vamidothion, XMC, xylylcarb,
zetamethrin.

[0041] An interesting combination of imazalil and alkoxylated amines of formula (1),
which comprises an additional biocidal agent is the combination wherein said

25  additional biocidal agent is a fungicide selected from boscalid, fenhexamid,
pyrimethanil and thiabendazole.

Experimental part

Experiment 1 : Poison plate assay
30  [0042] Activity against growth of Microdochium nivale was determined with the

poison plate assay. A calculated amount of a stock solution (containing either imazalil
or an alkoxylated amine of formula (1) dissolved in dimethyl sulfoxide was pipetted into
multiwell plates. Culture medium (potato dextrose agar) was added aseptically and
uniform distribution was obtained by shaking. The plates were inoculated with the test

35 fungus Microdochium nivale (suspension of 6.105 spores/ml). The multi-well plates
were kept in the dark at 21°C and a relative humidity of 75%.




pyri'm difen, pyriproxifen, quinalphos, RH 5992, salithion, sebufos,

si | af |l uof en, sul f ot ep,

sul prof os, t ebuf enozi d, t ebuf enpyr ad, t ebupi ri m phos, t ef | ubenzuron, tefluthrin,

t emephos, terbam terbufos, tetrachl orvinphos, thiafenox, thianmethoxam

t hi odi carb, thiofanox, thionethon, thionazin, thuringiensin, tralornethrin,
triarathen, triazophos, 20 triazuromstrichlorfon, triflunuron,

trimethacarb, vam dothion, XMC, xylylcarb, zetanethrin. (0041] An

I nteresting conbination of Imazalil and al koxyl ated am nes of formula (1),
whi ch conprises an additional biocidal agent is the conbination wherein said

25 additio ent |safun i de se act e Qm bgscal i d,
f enhexam dq&hsﬁ ﬂﬁgfoﬁaﬁoqlﬁ'oréﬁodn RN TEs :(Jét ancef—_li 'é)P Pﬁszfo{)g?m W§$t Experiment 1
. Poi son plrigetedds SiaynuBie]l Daias in oxder fovpacy aégﬁtﬁwong?fttfﬁi!%'fdﬁ“x M cr odochi um

ni val e was dderbyingistps raging fré 6.66/8005 975, 2.8t 21B&fiays8 pprcal cul ated amount of a
stock solution (containing either imazalil or an alkoxylated am ne of

ol os. CulPBUE Rl i g@*ﬂ%‘“&?ﬁ%‘%@'w@ RS SRR ALy cally and

uni f or m di @aqeamtlp@ﬁ 8R4 prmwas piesite)ip t%qm'k' WRY Plategdn iefiereachs ﬁ,ﬂal nocul at ed
Wi th the tasdcaerftiatgus sivbedrabing blepsrangingsoen 165865 2ROG 5.00,afl.26, 105 spores/ ).

The mul ¢ ek Ak RS KE Rl blpkllf (Kb, o Shine Bl i Lve hum di Y

of 75% 13 concentration
of 2000 pprhtpdd eashgféhw%llswnt@wegbﬁmmawmnd@!kang%eqaw@ﬁ@er to reach a final
test comcentration in six decreasing steps ranging from6.66, 5.00, 3.75,
-2.81, 2.11 rising an

al koxyl at eo[e‘mré‘] nTehéq?vpe?mongﬁnirQ%ﬁ)g e%n%SFéO%ﬁgunﬁ% I{ g’l’&”g%“g%qgooo ppm was

pi petted i rPoMpRUNARsufficigel tp inhibi vieisleigrowdy warsrtakep ap g Ennigumiinkibitory t est

concent rat | @ficentfation IMIGE CThe AT NGrethi®N 3 BRIYBINGOOf BEtvity. Zndpoints26h 0, 15. 00,

11.25, 4c%mbﬂ£'t% ?6 ﬁrﬁaz%@%tﬂ@ﬁ%ﬁ&&l&e@%mfn ttﬁrnﬂla {@?%h%é a.t"ﬁ’a%ékgé%/La.t ﬁgzal .

am ne of f

and al kbxy|wihdw %Jﬁi’ﬁ@ts(qf}hese@@t opasH whersemployed indivighd¥nt r at i on of each test

conpound or m xture of test conpounds sufficient to inhibit visible growh

was taken akebleHe MiGavalugs i nhibitory concentration (MC). The MC were taken

as end points of _activity. End points for the conbinations of imazalil with
an al koxyl ated 3nt@€ombodrar mula (1) were then conpared

imazalil 2.81 ppm

ethomeen C12 >26.7 ppm

ethoduomeen T13 >26.7 ppm

ethomeen C12 + imazalil 2.11 ppm

ethoduomeen T13 + imazalil 2.11 ppm

20  Experiment 2 : Poison plate assay
[0046] A similar poision plate assay was run as described in Experiment 1, but the
final concentrations of imazalil now ranged from 10, 7.50, 5.63, 4.22, 3.16 to 2.37 ppm.
The final concentrations of alkoxylated amine of formula (1) now ranged from 40, 30,

22.50, 16.88, 12.66 to0 9.49 ppm.
25

Table 2 : MIC-values

Test Compound

imazalil 3.16 ppm
ethoduomeen C13 >40 ppm

ethoduomeen C13 + imazalil < 2.37 ppm




15 with the end points for these test conpound when enpl oyed i ndividually.
Table 1 : M C-val ues Test Conpound imazalil 2.81 ppm...........

et homeen C12 >26.7 ppm ethoduonmeen T13 >26.7 ppm et honeen Cl2 + i mazalil
2.11 ppm ethoduoneen T13 + inmazalil 2.11 ppm 20 Experinment 2 : Poison

pl ate assay [0046] A similar poisionlptate assay was run as described in
Experinment 1, but the final concentrations of inazalil now ranged from 10,
7.50, 5.63, 4.22, 3.16 to 2.37 ppm The final concentrations of al koxyl ated
amne of formula (1) now ranged from 40, 30, 22.50, 16.88, 12.66 to 9.49
ppm 25 Tabgigimd: M Cvalues Test Conpound inmazalil 3.16 ppm ethoduoneen
Cl3 >40 ppm ethoduoneen C13 + imazalil a 2.37 ppm14 dCainms 1. A

R Copo .;;@@@ﬁ%@%gg&%gwm@ oh ARG Blels A HoSb bRl s of formula
-[CH2CH(X) O bH (a-1) or - ?ﬁqgﬁwmq H(a-2) [CH2ZCH(X)OOH n is

an integer froml to 4; 10 %a c independently are integers which
can be 15to 20;

wherein
R1is a Cg_ogalkyl;
R%is  —[CH,CH(X)OJ,H (a-1)
or
"(CHz)n—|I\|_[CH20H(X)O]bH (@-2)
[CH,CH(X)O]oH
n is an integer from 1 to 4;
10 each a, b, and ¢ independently are integers which can be 1 to 20;

each X independently is selected from the group consisting of hydrogen,
methyl, ethyl, and phenyl, with the proviso that the compound wherein R! is
Cyp.18alkyl, R? is (a-1) and a and b are the integer 1 is not included, |
in respective proportions such as to provide an enhanced antifungal effect of
15 imazalil.

2. A composition according to any of claims 1 to § wherein the ratio of imazalil to
alkoxylated amines of formula (1) ranges from 5:1 to 1:50, preferably 4:1 to 1:4.

20 3. A composition according to claim 1 wherein R? is a radical formula (a-1).
4. A composition according to claim 1 wherein R? is a radical formula (a-2).

5. A composition according to claim 1 wherein the alkoxylated amine of formula (1) is
25 N,N',N'-tris(2-hydroxyethyl)-N-cocoalkyl-1,3-diaminopropane.

6. A composition according to claim 1 wherein the alkoxylated amine of formula (1) is
N,N’,N'-tris-(2-hydroxyethyl)-N-tallowalkyl-1,3-diaminopropane.

30 7. A composition according to claim 1 further comprising an additional biocidal agent.

8. A composition according to claim 7 wherein the additional biocidal agent is
selected from boscalid, fenhexamid, pyrimethanil and thiabendazole.



each X independently is selected fromthe group consisting of hydrogen,

met hyl, ethyl, and phenyl, with the proviso that the conpound wherein Rl is
C18 18alkyl, R2 is (a-1) and a and b are the integer 1 is not included, In
respective proportions such as to provide an enhanced antifungal effect of
15 imazalil. 2. A conposition according to any of clains 1 to 5 wherein the
ratio of imazalil to al koxyl ated airisres of forrmula (1) ranges fromb5:1 to
1: 50, preferably 4:1 to 1:4. 20 3. A conposition according to claim!|
wherein R2 is a radical forrmula (a-1). 4. A conposition according to claim1l
wherein R2 is a radical formula (a-2). 5. A conposition according to claim1l

wherein the abé@&?glk%%@edaémlﬂe% oPoreb q‘;‘éls @ef{nlea in a:%lm 4% enhance the

N,N,N-tris g/rox N- cocoa I am nopr opane. 6. A

corrp05| tion a@B% ichl A 'f‘yoo 8? RAF{tiPns AQBPY W"T‘F?é"“'d‘fhﬁwwhﬁt’@ %nine of formula
(1) is N N aiRdxylated amipas ofifeimabeykp toiybaadii sush thatal dapbnckd Bntdirgall nopr opane. 30
7. A conp05|t&ﬂﬁugg&ggqhqgmh@dclaln11 further conprising an additional

bi oci dal. agent . A conposition according to claim7 wherein the
addltlonal 8|0Cldal _ggﬁ%ﬂag sel ected fronlbosc lid fenhexanld

pyri met hanitP- HFRACHPL (woereinfiag alepxylgiedargipe g RFBWVI Bf%d anmines of formula
(I') as defi neld,N,N-tdd(2hydrdxyétoyl eitHoaaoaleyl il 3edidmingpropatial activity of conpositions
conprising inazalil whereby the ratio of alkoxylated am nes of fornula (1)

to imzali I11I ﬁn@u@bot;&a@t&ctﬁ@puam@ameplsea@waﬁdémagau inREARS br ddeabdwrzal il is
obt ai ne e al koxyl ated am ne of

Cor mul 40(1 ) 1 ShioRed Sooroes degigna o e Rt PCAF oo 4 BEBER A 1 a0 | am

i no- propane. ddimeg\nrapy bistairef 1 oot ecti ng pl ants, fruit or seed agai nst fungal
i nfections or diseases 10 which method conprises applying to the plants,
fruit or seed a conposition as clained in any of clains 1 to 8. 15

15





