-. 1- "FUNG Cl DAL COVPGCSI TI ONS BASED ON.lPRODlCNE:ﬁ{gﬁcgﬁgﬁ?qt i nvention '
relates to new fungicidal conpositions based on i@&odi L di-one i's the
wel | - known nane for_the. agricultural fungicide |-isopropylcarbanoyl-3-(3.5-
5 di chl orophenriyl ) - hydantoi n.  This fungi cide has ‘an excellent activity ~
againqgifungal di seases in plants, in particular botrytis in vines.

e

Hither\Q, this fungicide has been marketed essentially in the form of
wet t abNet-powder. This 10 fornul ati on has the di sadvantage of di spersing
dust into the atnosphere when it;ja'ugndled, either whilst it is being put

I nto bags or whilst the wettable powder. is being diluted in water during
the preparation of a slurry. Furthernore, this fornulation can be washed 15
of f the surface of\the | eaves or seeds in the event of heavy rainfall. The
obj ect of the pres%ﬁ@uggggﬂhto&cuydsggmaggqggssbegg di sadvant,ages. The
present invention relates to gpropronE» agricultural fungicidal fluid
conposi tions based on I prodione, I'ch contaln (the percentages being by
wei ght ) : -2- (a) from20%to 40% of an active ingredi ent based on

The present invention iel&tes to new
fungicidal compositions based on iprodione.
Iprodione is the well-known name for the e
agricultural fungicide l-isopropylcarbamoyl-3-(3,5-
5 dichlorophenyl)-hydantoin. This.fungicide has an
| excellent activity against fungal diseases in plants.,
in particular botrytis in vines. |
. Hitherto, this fungicide has been marketed
.essentially in the form of wettable powder. This
10 formulation has the disadvantége of dispersing dust
into the atmosphere when it is handled, either whilst
(L it is being put into bags or whilst the wettable powder. {
is being diluted in'water during the preﬁaration of a
slurry. Furthermore, this formulation can-be washed
15 off the surface of the leaves or seeds in the event
of heavy rainfall.
The object of the present invention is to overcoﬁe
‘these disadvantages.
, The present invention relates to aqueous

20 agricultural fungicidal fluid compositions based on

iprodione, which contain (the percentages.béing by weight):



X : : : : : : -
| prodione, in the formof "solid particles which have an average di aneter of

| ess than 10 mi-crons, (b) -an""ovil-in-water" erul sion containing from Y to
160%, 5.relative to the iprodione, of an oil which can dissolve fro {L

'p5

g-0f iprodioneper litre of oi'l at anbient tenperature and of which
_hQH?ophiIic/Iipophilic bal ance (HLB) has a value of 8 to 12, and preferably

of 10 to 11,

on the HLB scale required for the preparation of an

"oil-in-water” 10 enulsion, (c) fromO0.1%to 2% of a non-ionic enulsifier
of the ethylene oxide/fatty alcohol condensate type, and (d) optionally
from0.5%to 2.5%of a substantially neutral, hydrophilic silica, 15 the
remai nder to {aft £08 !?b%napoi;oz@w ¥ GetdRid %%é/dié&evsaséanah,

addi t.i ves.

according to
Mar cel Dekker

The

ydrophi l'ic/lipophilic balance Is I ned and det erm ned

i§§é&ishd¢ far pneatform of \Wd d/FhMA KBS Uiieich PHEESERD by
nc New York 20 1973. The conpositions according to the

i nvention ar eagepagat aabhadtewspENIedds tiar WO MAOAS, an oi | -in-wat er
These fluid fornul at.ions are frequently referred to in practice
as "fluid pas{®}", ancredlsinewatertvemidsior? containing fiomtS@%eto 160%,

emul si on.

conpositions,

the active ingredient is based on iprodione in the form of

solid partbcleslabivé havehenipredigeedi afetary aifl Ivdsisch hean 1dissclvesframd

U
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l to 5 g of iprodione per litre of oil at ambient témperature
and of which the hydrophilic/lipophilic balance (HLB) has a

‘value of 8 to 12, and preferably of 10 to 11, on the HLB

 scale required for the preparation of an "oil-in-water"

emulsion,
(c) from o.i%_fo 2% of a non-ionic emulsifier of the
ethylene oxide/fatty alcohol condensate type, and
(d) optiéhally from 0.5% to 2.5% of a substantially neutral,
hydrophilic silica,
the remainder to 100% coﬁsisting of water and, optionally,
conventional additives. | "
The hydrophilic/lipophilic balance is defined
and determined according to "Pesticide formulation" - Wade
Van Walkenburg - published by Marcel Dekker.Inc.; New York
1973. |
The compositions according to the invention are
concentrated suspensions of iprodione in an oil-in-water
emulsibn. These fluid formulations are frequently referred
to in practice as "fluid pastes", "creams" or "fiowables".
In these compositions, the active ingredient is
based on iprodione in tﬁe'form of solid particles which

have an average diameter of less than 10 microns, and




" preferably have an average diameter of 1 to 5 microns. In these

susp/aaxons apart fromthe iprodione, the active ingredient can include.

.ot helf Agti ve substances such as, in particular, carbendazing, 5 bengnyl

or tW¥l - thi ophanate, or a copper-based conpound. a netal s .

et hyMehe- bi s-di t hi ocarbamat e such as naneb, zineb or mancozeb, or a

pht hal i m de derivative such as captan, captafol or fol pet. However, other .

- m xtures containing iprodione in association with 10 ot her fungicides can-
be fornulated according to the present .invention. The oil which is used in

t he conpositions according to the invention can be of a variety of types,

provided that it can dissolve &r@gn=l to 5 g of iprodione 15 per litre of

S

~oil at ordinary (i.e. anbient) tenperature, and its bydrophilic/lipophilic
bal ancepxdféaliby havel an aefage 8lameterpref & Ao \5 alidsdn®. 11, on the
HLB scal e required for the preparation of an "oil-in-water" enuI5|on

preferably the oiInhtheaevsuspensions bapasin f20m Qe Aprdione. These

. oils can be nmineral oils such as refined petroleumoils, commonly referred
to as he active imgredient| cap mné,@dsr athereaetI® and 400[err] C at

at nospheric pressure,_ and having a hi proportlon of 25 paraffinic

hydr oc BURSEARFe S S‘Eﬁ’-bfe#abﬁ-? Parﬁﬁ-ﬁﬂaﬁﬂﬁ dAriMe 02% of materi al E

whi ch t b honat e
SIC %aenr{]gny eorsumg Oni‘ th:.ophanate. or a eopper-based

compound. a metal ethylene-bis-dithiocarbamate sueh _ QJ
as maneb, zineb or mancozeb, or a phthalimide derivative
such as captan., captafel or folpet. However, othei_.
mixtures eonfaining ipfodione in association with
10 other fungicides can be formulated according to the .
present invention.
~ . The oil which is used in the compositions
according to the invention can be of a variety of types.
provided that it can dissolve from 1 to 5 g of iprodione
15 per litre of oil a£ orxdinary (i.e. ambient) temperature,
.and,ite hydrophilic/lipophilic balance (HLB) has a value
of 8 to 12, and preferably of 10 to 11, on the HLB
scale required for the preparation of an "oil-in-water”
emulsion; preferably the oil has a viscosity of between
20 20 and 30 cst.
_These_oile can be_mine:al'oils such as refined
yetroleuﬁ.oils.necmmonly_refer:ed to as white |
oils, with a boiling radge'ef_hetween 300 and 400°C at
atmospheric pressure, and having a high proportion of
25 pareffinic hydroca:bens with..p:efe:ably, a minimum

pioportion of 92% of materials which canﬁot be sulphonated.



[} .

-4- .Certain vegetable oils, of which the hydrophilic/ |ipophilic balance
has a.val ue within the range specified above, can al so be used, such as,__~
fsor- exampl e, "groundgut oil, maize germoil or colza oil. 5 - .Tﬁe
et Ryl ene oxi de/ffatty al cohol condensate emulsifier incorporated in t / -
conpositions according to the invention is preferably a condensate of

or nore straight- or branched-chain fatty al cohols containing 12 to 14
(preferably 13) carbon atons with 10 from8 to 12 nols (preferably from?9
to 10 nols) of ethylene oxide. Such a pog-iLonic enulsifier provides the
stability of the concentrated suspension of iprodione in the oil-in-water
emul si on by act¢ewe®bhvegetaBlereitshoofewhieh ahenhydrophiaiicgyf odi one and
enul sifier for the binary "oil-water" system In certain cases,
if it is desirelipophilienbabaneevhas af valibei withder the ranhgec specified
possi bl e phytotoxicity, without detracting fromthe biol ogi cal properties
of the fornul atalbovei tcannabaoatieansedeosuchoas,t Soxdexample . o 2. 5% by

wei ght of a substantially neutral, hydrophilic silica to_the fornulation.
In the context groundnut @ik imaizengerw: Ailhedr eod2Ai @idi-lica” is to be
understood as neaning a silica preferabléFzﬁnthetic) uch as an ultra- 25

as an 15

fine hydrat®d precipitat cih€j eFR¥IeRe 0%

atty.pdee QISGPPq%§§§§Fba of

the order of 200 tDes &ﬁfﬁé&éﬂbrﬁ?&é“iﬁdme compositions according
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to the invention is preferably a condensate of one or
more straight- or branched-chain fatty alcchols
containing 12 to 14 {preferably 13) carbon atoms wj.th'

from 8 to 12 mols (preferably from 9 to io mols) of
ethylene oxide. Such a non-ionic.emulsifier provides..
the stability of the concentrated suspension of iprodione’
in the oil-in-water emulsion by acting both as a |
disperSing—wetting agent.for the iprodione and as an :
emulsifier for the binary "oil-water" system.

In certain cases, if it is desired to 1e$sen
the amount of oil in order to reduce any possible
phytotoxicity, without detracting from the biplogical
properties of the formulation. it can be,advantageouﬁ'
to add 0.5% to 2.5% by weight of a
substantially neutral, hydrophilic silica to the

formulation. In the context of this invention, the term

"hydrophilic silica" is to be understood as meaning a

silica (preferably synthetic) such as an ultra-
fine hydrated precipitated silica with a high spedific

surface area of the order of 200 to 3QQ mz/g. measured

L



according to the B.E.T. nethod. A silica of this type is substantially
neutral, i.e. its pHin agueous suspension is 7+ 0.5 In practice, a -

L r weakly acidic silicais preferred. 5 ' The .
in;)ons according to the invention can al so contain convehtional

such as viscosity nodifiers (in general fromO0.05%to 0.1% by

of the polysaccharide type, in particul ar heteropol ysacchari des
resulting fromthe fernentati on of carbohydrates by a 10 m croor gani sm of
the Xanthononas type, dispersing- fluidising agents of the ethylene
oxi de/ pol yaryl phenol condensate 5ype preferably in the acid phosphate form
(in general fromO.5%to 2. 5@6by |-fre§z agents such as

b g copptafonci eca"z*fﬂ o Reilgenf Bl o ol
i | | - S u | era rom
u zl.&;mw ERReLaL T TeiReRba £980\3hp BEIH AR ol oY
t 2%.b t h
prol | Feratlans bl geperab. 510 H%R DAk byl by such as

f or mal ns accordi ng to the invention

~can be dﬁgﬂ%qg %fg f?%r égéggeateps The first step consists in

prepari SIOﬂ In a tank equi pped with a nmeans of
Vi gor ous ag'tat'g?h oﬁyaﬁiﬁﬂohﬁeaébbrdﬂhg tle the idhRntiWH ai ning the

ot her wat er-solu Ives and contingently the emnulsifier.
can also contain conventzonal adjuvants such as viscosity

modifiers (in general from 0.05% to 0.1% by weight) of
the polysaccharlde type. in particular heteropolysaccharldes
resultzng from the fermentatlon of carbdhydrates by a
10 mlcfoorganlsm of the Xanthomonas type. dispersing-

| fluldlszng agents of the ethylene ox;de/polyarylphenol
condensate type. preferably in the acid phcsPhate form
(in general from 0.5% to 2.5% by weight), anti-freeze
agents such as ethylene glycol or propylene glycol (in -

15 general from 5% to 10% by welght). anti-foam agents such ]
as 5111cone 011 emulsions (generally from O. 2% to 0.6% by | o
weight), and preservatives for combatt;ng'mlcroblal
prollferatlons (in general from O. l% to 0.2% by welght).
such as formaldehyde. | '

20 : The compositions according to the invention -
can be prepared. for example. in three steps.

The first step consxsts in preparing the
”01l-in-water“ emu151on in a tank eqpipped with a means
of v1gorous agltatlon. hy tunnlng the oil into the

25 water'COntaining the other weter-SOluble additives and-

contingently the emulsifier.



n@flned in. amll, e.g. of the ball mlIl type such as the 5 DY

Inythe third and flnal step, the viscosity nodifier of the
heteropolysaccharlde type is dispersed in a small anount of water
containing the preservative (e.g. a 40% aqueous 'sol ution of fornaldehyde)
and/or 10 t he neutral hydrophilic silica. This dispersionis

i ncorporated into the suspension of iprodione previously obtained. Apart
from having the advantage of being flui~d® ornul ati ons, which are easier to

handl e than wettable 15 owders, the oily conpositj,ons of ipraogdi one
according to the inventio havéeFF?Eda&\F&Pt'ag’eo Pé‘l’éérﬂ%fcé’cf urfgine dal

'?LL;,S?%2’23255“5%6%%2#8%@%%85%%9&%9”%@3#? Sk i AP e
L1 eee Pea 09, g eiflh, | #ob pydBirbisel pifhith 1 .‘%%%ﬂ%é’cﬂy

The fol l-ow ng Eéaﬂﬁ'is élﬁéusbgartﬁel BL9qi Qﬂilf Ltlﬁ)g mo%l |{.§ﬁs according to

6- In a second step, the iprodione, as a fine powder, is dispersed i ke
oily enuIS|on with continued agitation. The suspension obtained is t EEELE
L

the invention 2 and t preparati on.
5 DYNO-MILL.

ﬁ _ In the third and final step, the viscosity
~ modifier of thé heteropolysaccharide type is dispersed
in a small amount of water cohtaining the preservative
(ng. a 40% aqueous solution of formaldehyde) and/or
10 _the neutral hydrophilic silica. This dispersion is
incorporated into the suspension of iprodione previously
obtained.
Apart from having the advantage of being fluid
formulations, which'are easier to handle than wettable
15 powders, the oily_cﬁmpositions of iprodione accérding_
; to the invention have the advantage of an enhanced
fungicidal efficacy when they Are applied in a spraying
treatment for combatting fungal diseases in plants (vines,

lettuces, tcmatoes. strawberry plants, trees bearing

20 small fruits, and the like) and in particular for

combatting botrytis (Botrytis cinerea) without exhibiting
phytotoxlclty. |

The following Examples illustrate 1prodlone
fluid ccmpos;tlons_accordlng to the invention

25 and their preparation.



-7- EXAMPLE 1 A concentrated oily suspension is prepared which has the

fol l owing percentage conposition by weight: 5 ‘iprodione Mﬁth a particle

di ang\ery, of the order of 2 microns ....................... . .~ 25.0 ‘
paraffimjc m neral oil containing nore than 70% of paraffln hHV|ng a w
hydroxhi4ic/ |ipophilic balance with a-value of 10.5, and 10 solub|I|S|ng

1 g of iprodione per litre ..... 33.0 emul sifier based on condensates of
9-10 nols of ethylene oxide with synthetic Cl3 al cohols ..
................ : 0.8 phosphate of ~et hyl ene oxi de/ pol ystyryl phenol 15

condensate ...... -7 5 2.5 ethylene

oxi de/ pol yal kyl phenol condensate . 0.5 ethylene glycol ........ :
................... . 5.0 hegxampiEy3accharide (Rhodopol 23) . e
0. 065 fornal dehyde (40% aqueous solution) ......... : 0. 15 20 silicone

oil emulsion A concentrated.oily. suspensiof. isnprepared . . ......
'g.s.p. 100 Firstly, the water, the glycol, the silicone enmulsion and the
sur f acevhiicth \hasgehe sfol howingrpernentagengrappsition ®yhi xed in a. t ank.
‘The mixture is agitated until total dispersion has taken place, and the
weight: : - _ o
5 iprodione with a particle diameter of the
orderOf 2 microns :......-‘.I‘........‘.......0l...‘... - 25.0 ) SQ.
paraffinic mineral oil containing more than
70% of paraffin, having a hydrophilic/
lipophilic balance with a value of 10.5, and
10 solublllslng 1 g of iprodione per litre ..... - 33.0
' emulsifier based on cohdensates of 9-10 | |
mols of ethylene oxide with synthetlc
013 alc°h°ls ’l.........................O'Q....O... O.B

phosphate of ethylene oxide/polystyrylphenol

15 condenSate';.;;.....;;.Q;...........f;......;' 2.5 -
ethylene oxide/polyalkylphenol condensate ... 0.5 - o
-ethylene glycel'.......;..;a...........;...;. 5.0
heteropolysaccharide (Rhodopol 23) ceeescesos 0.065
formaldehyde (40% aqueous solution) ..ieeees. = 0.15

20 silicone o0il emulsion .....ccecccccsccscccses 0.5

WAEET cececscceccssccccestecccsssasasseda8.p. 100"
Pirstly, the water, the glycol, the silicone
. emulsion and the surface-active"agents} including the
25 emulsifier, are mixed in a tank. The mixture is

agitated until total dispersion has taken place. and the



-8- oil is then run into the mxture. The iprodione is then added with
conti nued agitation. An enulsion is obtained which is ground in a DYNO-M LL
L0 give a concentrated suspension of iprodione. 5 In the third
an final step; t'he viscosity nodifier (heteropolysaccharide), predispersed
in"a small anount of water containing the preservative (a 40% a '
for mal dehyde solution), is incorporated into the suspension of /i
give, finally, a fluid 10 'paste or concentrated di spersion _
for use. EXAMPLE 2 Fol | owing the procedure of Exanple 1, a conCentrated

oi |y suspension is prepared which has < e <ol | owi ng percentage conposi tion

by weight: 15 iprodione ...... ... ... .. . . .. .. .. : . 30.0
m neral oil cofdd disnFhesy Fumdntrodkhe Marimen. having a

hydrophi lic/lipophilic balance w t.h the value of .10, and dISSO]VIn 1.2 g
of iprodione per litre oﬁha|¥9:9¢%93e.¥s eQﬂWﬁ#@e Qﬁ%ﬂ*ﬁg
.......................... onden ate of 8-10.mpl.s of eth ng_ oxi de
W th synt het i c 28+53%108no| &0 .e.m.ufi.s.:..o.n. L= %&qla'rb}ﬁ}%p'rﬁt%r 1¥n€ I ene

oK ol - | L4 RREML WYV concentiated suspepgton of tprodidad?
5 In the third and final step, the viscosity
. modifier_(heterqpolysaccharide). predispersed in a
~ small amount of water containing the preservative (a 40%
aqueous formaldehyde solution). is incorporated into the
suspehsion of iprodione to give, finally, a f£fluid
10 paste or concentrated dispersion which is'ready for use.
EXAMPLE 2
Following'the.procedure'of EXample 1, a
concentrated oily suspension is prepared whieh has
' the following percentage composition by weight:
15' IPTOAIONE +everrernneeecnneonecsocesnasscennaes  30.0
(U mineral oil containing more than 70% of
paraffin. having a hydiophilicllipophilic'
balance with the value of 10, and dissolving
1.2 g of iprodione per~litfe of 0il ceveececen 20.0
.20 ethylene glycol'se.cececeeaceccnccaioncnecacas 5.0
condensates of 8-10 mols of ethylene &
oxide with synthetic C,, alcohois ceessascsess 0.8
acid phosphate of ethylene oxide/poly-
styrylphenol condensate .................;.... : 1..2

25 gilicone 0il EMULBION ecoecsccnccnncveccccesees 0.5



-9- synthetic neutral hydrophilic silica (B.E T surface area:’ 200

mMerr]/qg) ................ 2.0 water . ...

N PS 100 EXAMPLE 3 5 Follomnng t he procedure of Exanple
ntrated oily suspension is prepared which has the foll owi ng :
¢ conposition by weight: iprodione ...37.5 mneral oil containing

oil..

condensates of 9-10 nols of et hylgene oxide 15 wth synt hetic C13 al cohol s

"ynthetic neuf&éiiﬂ?&&&gﬁfiggﬂéificﬁthyl?n? oxi de/ pol ystyryl phenol

20.0 et hyl ene glycol ......

70% of 10 paraffins and having a hydrophrlrc/
ith a value of 11 and drssolvrng 1 g of iprodione per litre of

| i pophi.lic
5.0

condensg ....... 5 silicone oil- enulsron

0.5 neuggak, By IigtplEidde’ d¥ieaf pzzd@tfzi/;r 168,20, . (B.ET

2/ g)

q.s.p. wELeBXAVRLE .4 .Rall.ow.ng the procedure .of, &xaipl e 1oo0a concent r at ed
oily suspension is prepared which has the 25 follomnng percentage

conposi tion by weight: EXAMPLE 3 _
5 Following the procedure of7Examp1e 1, a

10
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concentrate¢ oily_sﬁbpension is prepared which has the

foliowing percentage composition by weight:
~iprodione .,...}...,..,...,.,..,.,..,...;,.....
mineral oil containing more than 70% of
paraffins and having a hydrophilic/

lipophilic balance with a value of 1l and

37.5

dzssolving 1l g of lprodlone per litre of oil .. 20.0

ethylene leCOl $0 600 scecrscssnssstovesccnssnbes

‘condensates of 9-10 mols of ethylene oxide

. With sy!’.thetic 013 aJ.COhO].S @S0 000 ess00000nsnoes

acid phosphate of ethylene oxide/polystyryl

phen°l condensate .o_ooo.'_.oooo..'.o_o.o_ooo.oc-coo--o

| SiliCOne Oil emuJ.Sion 000_000o--.oo.’..'q.cooo-..oo‘

neutral hydrophilic precipitated silica

(B.EfT. surface area: 300 mz/g) ceessensecsanee:

1.0

1.25

water .....C...........6........‘....._.....'.q.s.p. Do

EXAMPLE 4

Following the procedure oijxample=l.-a'

[}

concentrated oily suspension is prepared which has the

following percentage composition by weight:



T10- iprodione ... 37.5 industrial groundnut
oil salubilising 3.5 g of iprodione per litre

i......s..f ....... B 20. 0 et hyl ene gl ycol

................. e 5.0 5 condensates of 9-10 nDI
ethylene oXide with synthetic C13 alcohols .....................
~aci d phosphate of ethyl ene oxi de/ pol ystyryl- phenol condensate
2.0 silicone oil emulsion ................. - 0.5 10 neut r al
hydrophilic silica ....... 1.0 water - 10 ' g.s.p. 100
EXAMPLE 5 Fol | owi ng the procedure of Exanple 1, a concentrat ed oily
suspension is pﬁﬁ?é&ﬂénéhLCh .has.the.15...Lallqui.ng .per .Gant.age conwig i on
by weight: iprodione ........................ 26.0 paraffinic mneral
oi | (containi nginguetirhah gféuntnper oilli soladildgiagy 3.5 ¢l ue of 10.5 and
solubi'lising 4.5 g of iprodione 20 per litre) ............. 32.2

emul sifier basedfoiprodileneaper dit#elQ.rwls .ot.ehhyhene.oxhdeamttﬂo 0
synthetic C13 alcohols ... . ... ... . ... 0.8
phosphate of et%#hﬁhenexgﬂv¢pblystypykphenek-25---Gondensabe--- 5.0

5 condensates of 9-10 mols of ethylene ox;de

with synthetic cl3. AlcOhOlS cececccccccvacncacas 1.0

_K/; acid phosphate of ethylene oxide/polystyryl-
Phenol condensate ...........‘.............‘...... 2.0

s%licone Oil emulsSion .ccccccecccccscscccccsccans 0.5
10 neutral hydrophilic silica .cccecceccccccccccces 1.0
WALEY ccceccccccsecsccacscsncsccscssscscsseFeS.p. 100
EXAMPLE 5
Following the procedure of Example 1, a
concentrated oily suspension is prepared which has the
15 following percentage composition by weight: |
| iprodione ....ceceecececccccnccccccecccccscancnne 26.0
paraffinic mineral oil (containing more
than 70% of paraffin, having an HLB value
of 10.5 and solubilising 4.5 g of iprodione
20 POT LitT@) seeceeeesensacosoosionscasscnssensans  32.2
emulsifier based on condensates of 9-10
mols of ethylene oxide with synthetic
Ci3 2lcOhOlSs ccceccrencicceccocnccccneconncannas 0.8
. phosphate of ethylene oxide/polystyrylphenol

25 condensate .....................Q.........I...... ’ 2.5



ethylene oxi de/ pol yal kyl phenol condensate .....
............................. 5.0 het eropol ysacchari'de .
23) 0. 65 formal dehyde (40% agueous sol ution)

1.5 5 wat er

0.5 propyl ene

R . 100 EXAMPLE 6 Fol | owi ng the procedure of
a concentrated oi l'y suspension is prepared which has the

follomnng per cent age conposition by wei ght and in which the iprodione is
ated with another active.l§1 i nNgredient, carbendazime. and the

associ

adjuvants are identical to those of Exanple 5: iprodione ....:

.ethylend. thdeﬁpomyllkylphenol condensate .cecece . . ..
parafflnlc m neral oi

28.0 15

enul si fpropyltenel ghycohdensates.ef..gwlo [RGB «Gfe satsbyd @ne 0X§ 2 with

synthetic Cl13 al cohol s.

0. 8 phosphate of ethyl ene OX|de/ponstyryI

3.0

phenol !Sacdharide.(thdqppl.23).p&qqqaqqqq--. @ &5 hyl ene
OX|de/ponaIk pheno ndensate .. ... 5 20 propylene yco
............. xe ] 40%aguaens, esapyéeeaham-de «(*Rhodopol glz-
............ ' 1 3 fornaldehyde (40% aqueous sol ution e
maﬁer “‘?@?.f°°°'°°°'°q°s pe 100 *Rrodapol* si*s 8" st H®Y Trade Mark.

10

‘18

20

EXAMPLE 6

Following the procedure of Example 1, a

concentrated oily squension.is prepared which has the

following petcentage composition by weight and in

which the iprodione is associated with another active

ingredient, carbendazime, and the edjuvants are identical
 to those of Example 5:

ipr°di°ne 6..;....0.0.....0&-oooo..o.obo..o.o...

carbendazime ..ccccecccecscccccesccncccnssscasns
paraffinic mineral Oil e.cecececcssccencscccacs
emulsifier based on condensates of 9-10 mols
of ethylene oxide with synthetic C13 alcdhols..
phosphate of ethylene oxide/polystyryl-

phenocl condensate.{..s.;......;...;.......;..,.
ethylene oxide/polyalkylphenol condensate ....;
propylene glycol R R L PR PR

heteropolysaccharide (Rhodopol 23) .ceecevcecees.

formaldehyde (40% agueous solution) eceeecececcess

Water .oo..o-ootoooo.edo-ooooe.odoododeooq.sopo'

"Rhodopol" is a registered Trade Mark.

18.0
9.5
28.0

008

2.5
0.5
5.0
1.3
3.0
100
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-12- The following tests illustrate the biological properties of iprodione
'conposrtioqs of- the present invention. Qpen-air fungicide tests on Botrytis
ginerea.in vines 5 - These tests were carried out on 50~
nperr] vine plots by appl yi ng, for conparison purposes, an equal dos \ge\\
heCtare of a commercial wettable powder containing 50% by wei ght of( 9
| prodi one, and of a conposition according to Exanple 1, according to

foll owi ng treatnent programre: 10 First treatnent Wen the
flower caps fall, in order to purify the dehydrated flower parts which can
remain attached to the seeds and prote"étl h€ stal k. -Second treatnent 15

Fﬁfe"éfﬁf L‘:bi’“;“g?afyl g, i i o%qelJr%wipw‘?{‘%%#ﬂiygafﬁ pty BRERITebReRIoC"
. Thi 20
{ﬁ; fru:{ bgggﬁis seﬁ%&%g E%§E§§héi P%éﬁsmé?gkﬁgs %§§§0n5?8|e f or

grey rot in. Vinggy, ﬁ§?g A h treatnent About three weeks before the vintage,
in order to ensure that the harvest is in a heal thy condition, at 25

a period when tdpreridyit of@ﬂgf@dd@ndegts 'S Botepdibi ifiepba LhOQUABEI Y Very
favour abl e for -he—dewvetoprenrt-—ot

5 ) ‘These tests were carried out oh.so m2 vine plots
W by.applying. for comparison purposes, an equal dose per
hectare of a commercial wettable powder ccntaining 50%
by weight of iprodione, and of a composition according to
Example 1, according to the following treatment programme:
- 10 First treatment -
When the flower caps fall, in order to purify
the dehydrated flower parts which can remain attached to
the seeds and protect the stalk.. ' :
1ls . Before the bunch fills out, i.e. as long as it
isstill possible to reach the stalk by spraying., in order
to protect it against a premature attack of rot.
' Third treatment |
When r;penlng starts, i.e. as from the tlme when
20 .the frult becomes sensitive to attack by botrytls. which
is responsible for grey rot in vines. ' |
Fourth treatment-
Abcut.tﬁree”weeks before the Qihtage,'in order
to ensurs-that the harvest is in a hsalthy'condition, at
25 a period when the physiological and climatic_conditions
are frequently very favourable for the development of

the fungus.



the fungus ~ -13- These treatnents were carrled out by pneumatic .spraying
at a | ow vol une/ hectare, i.e. from 100 to 300 I|tres/ha dirrected t owar ds

of 5 750 g of active ingredient per hect ar e. Cbntan1nat|og‘
I s took place naturally in the course of the nonths of Septenber
per, which were danp with frequent night fogs. O course, sone

¥re left without treatment 10 to act as controls. Wen
harvesting, the degree of rot in the fruit, conpared with control plots of
cont ani nat ed and untreated vinesT hAs™ evaluated Under these conditions, it
was observed that untreate%icontrol

vi nes were attaCkeJ%ﬁ??lEﬁ??*ﬁ%ﬁ@?tveﬁ? ﬁi@rgaﬁd°“
t h t h
or 1T oacy BEAEEY o i el HocEREL] LEb.TErEnn 200 koM FRGEN BVS20°
Exanpl e &igyg%/é%% %g '%b&g§ Othécareﬁ b?gtﬁg'ﬁﬁhéhE%Ctare effects
on o Yo rt

a protecti er nor e, Pe conposition according to Exanple 1

proved tqiRR41GisEd Yassl REd £ ¥6nON ahaeét &rassai pef:uegeeedenttestfs on
BOtI‘ytIS cinerea in beans .

5 750 g of active 1ngredient per hectare.

COntamination by botrytis took place naturally

in the course of the months of September and 0ctober.
which were damp With frequent night fogs.
| © Of course,'some plots were left without treatment
10  to act as controls. | |
When harvesting, the degree of rot in the fruit,
compared with control plots of contaminated and untreated
vines,.was evaluated. | | | | |
Under these conditions, it was observed that:
15 - the plots of untreated control vines were
attacked with an 1ntenszty of 41%, and | | _ W

- the commercial composition of iprodione as a
50% strength wettable powder has an average efficacy or
_ protection of 34%, whereas the compos;tion according to
20 | Example 1, applied at the same dose of active 1ngredient/
hectare, effects a protection of 61%. |
Furthermore, the composition according to

Example l proved to be totally selective on vines.

Open-air fungicide tests on otgzgis cinerea in beans
25 | | . . 2
o These tests were carried out on 5 m- plots planted

with beans, by applying, for comparison purposes, an equal



25 These tests were carried out on 5 mplots planted wth beans, by

appl yi-ng, for conparison purposes, an equal - 14 - dose per hectare of a
gomerci al wettabl e- powder containing 50% by wei ght of iprodione. and of a
cQgﬁosition accbrding to Exanple 1, according to the follow ng progr

each treatnent being carried out by 5 - pneumati c sprayi ng at
vol une/ha (from 100 to 300 litres/ha), at a dose of 750 g/ha. First{~
‘treatment: when flowering starts. Second treatnent: when flowering
Sonme plots were left without treatnent to 10 act as controls.
Cont ani nation took place naturally. Underl4 tese conditions, it was found
when harvesting that: - the control plots were attacked to {he 15

_extent of about 99P® Per hectane,f & TG iR RRWSGEX\et t abl e

wd . , ked . h f .gb 15% d - h I d
W th | prodi onc FORFRLINES SORMY MPABTY RF (TREIAITIe 1and BE fRiced 1o the
extent 20 QUi Yockididdded BbhrgSd o 2edPafily Y 0cT 05

B tomato plants
following programme, each treatment being carried out by

5 pneumatic spraying at a low volume/ha (from 100 to 300
litres/hai. at a dose of 750 g/ha.
"First treatment: when flowering starts.
Second treatment: when flowering'ends.
‘Some plots were left without treatment to
10 ‘act as controls. |
| Contamination took place naturally.
*Unaer theSé conditions, it was found when
harvesting that: !
u - the control plots were attacked to the
15 extent of about 27%,
i,?_ : - - the plots treated with iprodione as a wettable
powder were attacked  the extent of about 15%, and
' = the plots treated with iprodione formulated |
according to the invention were attacked to the extent
20 of only 4.5%. _
Test for rain resistance
15 cm high Eurocross B tomato plants were
sprayed respectively with iprodione as a commercial
wettable powdér (50% by weight), and with iprodione
25 formulated as in Example 1, the two formulations being

applied at the same dose of 375 g of active ingredient per



sprayed respectively with iprodione as a commercial wettable powder (50% by

wei ght), and with iprodi one 25 fornul ated as i'n Exanple 1, the two
ions being applied at the sanme dose of 375 g of active ingredient
45 - 1000 litres. The |eaves were left to dry. A few plants werg, -
cted to different levels of artificial rainfall with the aid of a

f or mul
per

t hen
rain-
rai nf

then left to incubate for 4 day

ating apparatus. Leaf sanples were taken for each case of
i nocul ated with 5

pl ugs of Botrytis cinerea mycelium and
20[err]Cin an illum nated atnosphere

S
saturated with noisture. AttacE-gg fhe di sease was then checked. Under

2 With mi: d ; ) A AT
Lnee oY  Pllroh ! ‘BieobaRLLSt MR 16KL 1o arf ) A AR HEYE!©

with 5

ring

(b)

for 5 Myl ehahobly;bBEeatn! &l riteeahtd 1uveld WRUANEAS A VELLRbLEY

-powder were attacke

e extent of 56% i n contrast to oﬁ?§

those t r@féledtu@taiaS?f a ralifCtgdmanatiegaoat tia.or (ﬁéﬁftéhr?@es

i nvention, and (c)

or 10 mmof rainfall, the sanples treated wt

h

i prodi ongee takeht fbrceachieasecot zaintedd ,t dridtmletedtwith 87%in

~contrast to only 31%for those treated with iprodione fornul ated according
5to the i plagsi of Barvtis cinerea myddkiumsdrd ctlen ! YesHovot he significant
and surprising inprovenment nade t

10

15

20

the efficacy of ipiodione
incubate for 4 days at 20°C in an illuminated atmosphere

saturaied with moisture. Attack by the-disease was then
cheéked. .

Under these conditions, it was obsefved that:
(a) as from watering with 5 mm of rainfall, the éontrols
were completely contaminated,
(b) for s_mmqu rainfall, the samples treated with
iprodione as a wettable powder were attacked to the extent
of 56% in contrast to 6.1'11y 36% for those -treated with
iprodione.formmlated according to the invention, and

(c) for 10 mm of rainfall, the samples treated with

" iprodione as a wettable powder were attacked to the

extent of 87% in contrast to only 31% for those treated

with iprodione formulated according to the invention.
The tests clearly show the significant and

surprising improvement made to the efficacy of iprodione

by using fluid compositions according to the invention.

4

*®



by u5|ng fluid conpositions according to the i-nvention. - 16 - CLAIMS 1.
An aqueous agriccul tural fluid fungicidal conposition which contains, the
percentages being py weight: (a) from20%to 40% of an active ingredient
based on iprodi‘one in the formof solid particles which have an 5 av
diZmeter of less than 10 nicrons, (b) an "oil-in-water" enulsion ¢
containing from50%to 160% relative to the iprodione, of an oi
dissolve from1l to 5 g of iprodione per litre of oil at anbient
t enperature and of which the hydrophi = &8 i=pophi | i ¢ bal ance 10 (HLB) has a
value of 8 to 12 on the scale of HLB val ues for the preparation of an
"oi | -in-water" enul sion,. (c) from 0. 18EAEMB, of a non-ionic enul sifier of

t he et hyl ene oxide/fatty al cohol condensate type, and (d) optionally from
0.5%to 2.5%of a substantially 15 neutral, ~hydrophilic silica, the

. i nd to 100% t iy
o oes 1 RO ono el v, Bl ra%%qau;%ﬁar%ia#%f%é&ﬂas .
hyd hilic/ b | A
Compostt i on S2ERRRHtBR REIRA e Wl sio el Yerbbrithqlls 1iding by yeight:
A conposi ti Ovayccegemngo%%s' 40% L£0hr? ackivl GhdriRidde vasey&aptable .

oil.

iprodione in the form of solid particles which havg an
ky} 5 average diameter of less than 10 microns, |
(b)  an "oil-in-water" emulsion containing from 50% to 160%,
relative to the iprodione, of an oil which can dissolve
from 1 to 5 g of iprodione per litre of oil at ambient
temperature and 6f which the hydrophilic/lipophilic balance
10 (HLB) has a value of 8 to 12 on the scale of HLB values for
the preparation of an Yoil-in-water" emulsion,
(¢) from 0.1% to 2% of a non-ionic emulsifier of the
ethyiene oxide/fatty alcohol condensate type, and
(d) optionally from 0.5% to 2.5% of a substantially
15 'neutral, hydrophilic silica, the remainder to 100% consisting
of water and, optionally, conventional additives. |
2. A composition according to claim 1 in which
the oil has a hydrophilic/lipophilic balance with a value
of 10 to 11.
20 ~ 3. A composition according to claim 1 or 2 in
which the oil is a mineral oil.
4. A composition according to claim 1 or 2 in

which the oil is a vegetable oil. . .

* [ L M S *



" oxi de/. pol yaryl ften

-17 - 5. A conposition according to any one of clains 1 to 4 in which the
oil has a viscosity between 20 and 30 cst. 6. A'conpositioh according to
any on claims 51 to 5in which the non-ionic enulsifier is a = . i
\of one or nore fatty alcohols containing from12 to 14 carbon g;
8 to 12 nols of ethylene oxide. 7. A conposition dccording to
which the enulsifier is a condensate of synthetic al cohols 10.
cont aiNgig 13 carbon atons with 9-10 noles of ethylene oxide. 8 A
conposition according to any one Y <lains 1 to 7 in which the silica
optionally present in the conposition is a hydrated precipitated silica
havi ng a 15 B. ESL ®Hexmpasstidmcaceoeding £60any 8@ of/ gladms A _
- conposi tion according to any one of clains 1 to 8 in which solid particles
of | plodicode iimodvigdy dthel ol ths canpbstosbhy hbetweanaddr apd di aneter of 1
to 5 mcrons. 10. A conposition according to any one of the 20 preceding
cl ai mOwsiSthr i ncl udes as an adj uvant one or nore of viscosity nodifiers of
t he pol ysaccharide type, a . djspersing-fluyidising agent of. the ethylene
WP ?réhnﬁnF?-g?¥e9§eaB§nF,a&ﬁwanti-foam

08Nt 104 2 PLES AL Yhd HoSOIBRIL | BTbEEEREL SR BERLEES:

one or more fatty aleohols containing from 12 to 14 carbon

ondensa Bags In the

atoms with 8 to 12 mols of ethylene oxide.
7. A composition according tQ-claim'G:in'which
the emulsifier is a condensate of synthetic alcohols
10. containing 13 éarbon atoms with 9-~10 moles of ethylene
| okide; |
8. A composition according to any one 6f claims 1
to 7 in which the silica optionally present in the
' composition is a hydrated precipitated silica having a
15 B.E.T. specific surface area of 200 to 300 mz/g.'
9. A“coﬂpésition according to any one of claims
1 to 8 in which solid particles of iprodione incorporated
in the composition'havé an average diameter of 1 to 5 microns.
10. A-compdSition according to any one of the
20 preceding claims which includes as an adjuvant one or more
| of viscosity modifiers of the polysaccharide type, a |
dispersing-fluidising agent of the ethylene oxide/
polyarylphenol condensate type, an anti-freeze agent, an
anti-foam agent or a presérvative3for combatting microbial
25 proliferations in the composition.

1l. A composition according to claim 10 in which

% ¢ L.-M 5 %




11 A conmposition according to claim10 in which 11111111 111111
111111111111111% 2 18 - the 'viscosity nodifier is a heteropol ysacchari de
result|ng fromthe fernentation of carbohydrates by a microorgani smof the
hononas type. 12. A conposi tion according to any one of clains 5 1 to
1 |n whi ch carbendazime is, as an active ingredient, included in %
conposition. 13. A fung|C|daI conposi tion according to claim1l :
substantially as herei nbefore described in any one of Exanples 1 10
14. A nethod of protecting plants agai¥t=fungal diseases which conprlses
applying to the plants a fluid fungicidal conposition as clained in any one
of clains 1the viscosity modifier is a heteropolysaccharlde resulting

from the fermentation of carbohydrates by a microorganism
of the xanthonomas type.
12. A composition according to any one of claims
5 1 to 11 in which carbendazime is, as an active ingredient,
included in the composition. |
L/ ' 13. A fungicidal composition according to c¢laim
1 substantially as hereinbefore described in any one of
Examples 1 to 6. |
10 14. A method of protecting plants against
fungal diseases which comprises applying to the plants
a fluid fungicidal composition as claimed in any one of

- claims 1 to 13.
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