1 SPECI FI CATI ON AQUEQUS SUSPENSI ON FORMULATI ON FOR FOLI AR APPLI CATI ON

FUNG CIDE 5 Technical Field The present invention relates to an aqueous
suspension formulation for foliar application fungicide containing a

fungi cidal active ingredient, (RS)-N(2-(1, 3-

di met hyl but yl ) t hi ophene-3-yl]-1-nethyl-3-tlri fl uoronethyl-1H 10
pyrazol e- 4- car boxam de, and a pol yoxyal kyl ene resin acid ester or liquid
paraffin, and having inproved rain resistance. Background Art In recent
years, aqueous suspension formulations referred 15 to as "flowabl e" have
been becomi ng nmai nstream of agrichegpgakrréfffotgati ons for foliar
application. A main reason for this is that aqueous suspension fornul ations
cause no generation of dust and thus cause little worker exposure to dust,
while formul ati ons such as wettabl e powders and dust fornulations 20 easily

cause wor kepoB¥H0SUSESHENSIIN -FIRMULAG 16NN POR NBOGTAR NE METEGITEORNFONRTL CEDR
effect of a fungicidal active ingredient often decreases during the period

of foliar application. Possible causes for this include dilution of the
active ingredient on phylloplane with the growth 25 of plants,

phot odegonposi ti on on the phyl | opl geenhnad1wasdi@®ff of the fungicidal
active ingredient fromthe phylloplane due to rainfall. A non-systemc

fungi ci de easi| yhengeegens tnvactBitaelatied teShfluauebiscdisiinasndue to
rai nfall because the applied
formulation for foliar application fungicide containing a
fungicidal active ingredient, (RS)-N-[{2-(1,3-
dimethylbutyl)thiophene-3-yl]-1-methyl-3-trifluoromethyl-1H-

10 pyrazole-4-carboxamide, and a polyoxyalkylene resin acid ester

or liquid paraffin, and having improved rain resistance.

Background Art
In recent years, aqueous suspension formulations referred
15 to as "flowable" have been becoming mainstream of agrichemical
formulations for foliar application. A main reason for this is
that aqueous suspension formulations cause no generation of dust
and thus cause little worker exposure to dust, while
formulations such as wettable powders and dust formulations
20 easily cause worker exposure to dust.

On the other hand, the persistence of the effect of a
fungicidal active ingredient often decreases during the period
of foliar application. Possible causes for this include
dilution of the active ingredient on phylloplane with the growth

25 of plants, photodecomposition on the phylloplane, and wash-off
of the fungicidal active ingredient from the phylloplane due to

rainfall. A non-systemic fungicide easily undergoes a decrease



active conmpound remai ns on the phylloplane w thout penetrating and
transferring into a plant. In order to maintain a predeterm ned fungicidal
effect, therefore, an excess of 5 agrichem cal is applied to i npose much

| abor and economi cal |oad on a worker, thereby causing environnental
contamnation. It is known that a fungici dal active ingredient, (RS)-N][2-
(1, 3-di net hyl butyl ) thi ophene-3-yl]-1-nethyl-3-trifluoronethyl-

1H pyrazol e- 4- carboxam de, used in the present invention 10 exhibits an
excel l ent effect on a wi de variety of diseases (European Unexan ned Patent

Appl i cati Onlrgli@51 Qf%‘@ﬁ;g éf?(.ﬁ@:,z)due Hy %:a@.‘fﬁ:‘hgf 58BN HS a spF§>11ed

wat er - i nsol | e an has a mel ti ng pol nt an aqueous suspensi on

formul ati on,has,ePeBRpoihd0tEfal{R8 5itHe tﬂ?m%gﬁgﬂedwi%oﬁelﬁsé{e&%%n Gation.
However, 15 there Is known only an aqueous suspension for ation produced

by wet-gri rkﬂ'ld‘g:rtalﬂ%fégirﬁﬁg‘nﬂnt@ A48 BintS ”ﬁ'rmyo%b!?fgté gé{heeifnd according
to a general formula. In application of a liquid nedicine containing the

conpound i aer@érininblerRh§EE1da) | SARIHY Otnlc@e€bPBS, ah hexdEESist ency of the
effect significantly 20 decreased by rainfall thereafter. In recent, various

neans fe pHaviRMeigad d8CapPEEed td NGpar@ M 6Bbr ChA @ Chcshtinic 1 Aigaial |
have been studied. For exanple, Japanese Unexam ned Patent Application

Publ i cati onoNG: woPR4r804R8réby Ctasein AHNvERHneakat0abh PamBge e cont ai ni ng
a 25 starch and thus having high rain resistance. Japanese Unexam ned

Pat ent Appl i cat iteniBuRhbwat tidt NO. furhcli 62404 ctiecingesdvei ¢ ahirs pawgers
containing a powdery resin added for 3
(1,3-dimethylbutyl)thiophene-3-yl]-1-methyl-3-trifluoromethyl-
1H-pyrazole-4-carboxamide, used in the present invention
10 exhibits an excellent effect on a wide variety of diseases
(European Unexamined Patent Application publication No. 0737682).

This active compound is water-insoluble and has a high
melting point, and an aqueous suspension formulation has been
studied for using the compound for foliar application. However,

15 there is known only an agqueous suspension formulation produced
by wet-grinding the compound in water simply using a surfactant
according to a general formula. In application of a liquid
medicine containing the compound involved in the present
invention to crops, the persistency of the effect significantly

20 decreased by rainfall thereafter.

In recent, various means for preventing a decrease in the
agrichemical effect due to rainfall have been studied. For
example, Japanese Unexamined Patent Application Publication No.
$54-80423 discloses agrichemical coating agents containing a-

25 starch and thus having high rain resistance. Japanese

Unexamined Patent Application Publication No. S59-172401

discloses wettable powders containing a powdery resin added for



i nproving rain resistance. Japanese Unexam ned Patent Application
Publ i cati on No. HO2-40301 di scl oses water- dispersible granul es contai ning
pol yvi nyl al cohol or carboxynethyl cellul ose added for inproving rain

resi stance by 5 enhancing sticking tendency. Patent Application W97/46092
di scl oses enul si ons, aqueous suspo enul si ghs, wettable powders,

suspensi ons, and wat er-di spersi ble granul es each containing sorbitan
trioleate added for inproving rain resistance. However, when any one of the
materials described in the 10 above-described docunents or a comrercially

avai | abl e GeRRLIingSPReAIES f#8aHe f UNGIHAARBSBIUAExANi Bél Waiintvas used for
the fungicidal active ingredient of the present invention, no material was

found for pppieRhitien(PUBL YA A, HRD-2080¢EeHi dc1 86&4E 8asEer N t he
persi stence of the effect of the conmpound due to 15 rainfall. [Patent

Docunment 1]qikpReaaese eUgexanl € doditd£1HindPRollgtihon abebhdéradd on No.
SH54- 80423 [ Patent Docunent 2] Japanese Unexam ned Patent Application

Publ i cat i orcad¥dox$methy24041 261 dRataide DFoTeMbrd)idgPPaEs erddienaridee hyPat ent
Application Publication No. HO2-40301 [Patent Docunent 4] Patent

Appl i cabi orenWRYFi4g082 i ERaAE Nt el DENT PRt elittr AppANCANEXR WOEL 4éoent
Application publication No. 0737682 25 Di scl osure of Invention An object of
t he presentdisaleskisoBmusionp| Gydqukod sadgpeoemulsions, wettable powders,
suspensions, and water-dispersible granules each containing
sorbitan trioleate added for improving rain resistance.
However, when any one of the materials described in the
10 above-described documents or a commercially available general
spreading agent functioning as an adjuvant was used for the
fungicidal active ingredient of the present invention, no
material was found for preventing (improving rain resistance) a
decrease in the persistence of the effect of the compound due to
15 rainfall.
[Patent Document 1] Japanese Unexamined Patent Application
Publication No. S54-80423
[Patent Document 2] Japanese Unexamined Patent Application
Publication No. S59-172401
20 [Patent Document 3] Japanese Unexamined Patent Application
Publication No. H02-40301
[Patent Document 4] Patent Application W097/46092
[Patent Document 5] European Unexamined Patent Application
publication No. 0737682
25

Disclosure of Invention

An object of the present invention is to provide an aqueous



4 suspension fornulation containing a fungicidal active ingredient,
(RS)-N-[2-(1, 3-di net hyl butyl )t hi ophene-3-yl]-1-nethyl -
trifluoronethyl-1H pyrazol e-4-carboxam de, having i nproved adhesion of the
active ingredient on phylloplane in foliar 5 application, and thus having

i nproved persistence of the effect of thd active ingredient. As a result of
study for solving the above-described problem the inventors surprisingly
found that anong conventional known spreadi ng agents, only a
polyoxyalkylene 10 resin acid ester or liquid paraffin can inprove the rain

resi stance Qfspie i 8Ar fsﬂﬁunl&@ioﬁ%aﬁ@afn&%e@ ¢thghi BYQLY €lct fvd hﬁ% @er?ﬂ:t n

i nventi on, Ieadlng to the achievenent of the preSent 1nvention

aqueous SUS(F?{%T)SNQTZf-@E”h”-@iﬁ&hiﬁuﬁﬁ')'tﬁ&opﬂxénép@lj{ri:ﬁf1%ﬁﬂi}lglﬁ' de of the
present invention conprises a Tfungicidal active ingredient, (RS)-N[2-(1,3

d'”Ethy|bukiﬁkhﬁb98ﬂgﬂﬁy§ Yﬁlpﬂréﬂﬁﬂ@ﬂ4‘%a&Bb&hHQ&Q”Eﬁ&U@ﬁd*improved

pyrazol e- 4- car boxam de, a pol yoxyal kyl ene resin acid ester or liquid

paraffin. 2{mEagoRr 6§e’@1t1e|£k\!@ﬂl'ré Ghhdr@idiRH@V bHCpR: ?1@6&@&&@ S/SRARKION
formul ati on having inproved rain resistance of the active ingredient,

(RS)-N-§2- Q&) 1¢bWRbRY| AN YERdD IRReREi3pYoled- persistence of the effect

nmet hyl - 3-trifluoronethyl -1H pyrazol e-4-carboxam de, on phylloplane in
foliar appldcahieonctapd ihgsedvaritng excellent 25 residual effectiveness.

Best Mbde for Carrying Qut the Invention
As a result of study for solving the above-described
problem, the inventors surprisingly found that among
conventional known spreading agents, only a polyoxyalkylene

10 resin acid ester or liquid paraffin can improve the rain
resistance of the agrichemical active ingredient involved in the
present invention, leading to the achievement of the present
invention.

Namely, an aqueous suspension formulation for foliar

15 application fungicide of the present invention comprises a
fungicidal active ingredient, (RS)-N-[2-(1,3-
dimethylbutyl)thiophene-3-yl]-1-methyl-3-trifluoromethyl-1H~
pyrazole-4-carboxamide, and a polyoxyalkylene resin acid ester
or liquid paraffin.

20 The present invention can provide an agqueous suspension
formulation having improved rain resistance of the active
ingredient, (RS)-N-{2-(1,3-dimethylbutyl)thiophene-3-yl]-1-
methyl-3-trifluoromethyl-1H-pyrazole-4-carboxamide, on
phylloplane in foliar application, and thus having excellent

25 residual effectiveness.

Best Mode for Carrying Out the Invention



5 The present invention relates to an aqueous suspension fornul ation for
foliar application fungicide conprising a fungicidal active ingredient, and
a pol yoxyal kyl ene resin acid ester or liquid paraffin added for inproving
rain resistance. 5 The fungicidal active ingredient, (RS-NJ[2-(1,3

di et hyl but yl ) t hi ophene-3-yl]-1-nethyl-3-t&ifluoronethyl-IH
pyrazol e- 4-carboxam de, used in the present invention is an effective
conmpound for a variety of diseases such as grape powdery m | dew (Uncinul a
necator), apple powdery m | dew 10 (Podosphaera |eucotricha), apple scab

(Venturia i naequfki prese@PPl et tiRNaehatBLOt6Nak A dSEAH | s dFlnslionaPp! €
rust (Gymmospor angli um yamadae), apple blossomblight (Aclerdtinia mali),

pear bl ack sfighu16Aibar PaF 1 fokidd EPpANat iBEAFuR§a81aé VEspr i mpshi col a),

pear rust (Gymosporangi um haraeanum), 15 peach brown rot (Sclerotinia

cinerea), pRAFIciaal &6t 20OSPRYrdiNertar RARNG! %Blyoﬁy&mpié& RRder cotdl dew
(Sphaerotheca fuliginea), tomato |eaf nold (O adosporium ful vam, eggpl ant

powdery nilgiaur GE' Y$hANE SALAOF BF QAAED £olt' @pHBl ing Bed 1y thess i i) and
sclerotinia rot or stemrot (Sclerotinia sclerotiorum) on 20 vegetabl es such

as cucusgbers, t opat eafigisidanieities inytddgeapss (rs) e @resent invention,
an auxiliary agent for inparting the rain resistance to the fungicidal

i ngredi ent dimethg1bpely PxNabKydenes 11as)i-1 -aeitbyesBetr of 1 idromd tdiyic 1ar af f i n.
The pol yoxyal kyl ene resin acid ester is produced by adding 25 an al kyl ene
oxi de to a pyasizivlecudcabtpegahide exavad €5 ahet beespnt yoxyahkidrenss ragsi n aci d
ester include polyoxyethylene resin

effective compound for a variety of diseases such as grape

powdery mildew (Uncinula necator), apple powdery mildew

10 (Podosphaera leucotricha), apple scab (Venturia inaequalis),
apple alternaria blotch (Alternaria mali), apple rust
(Gymnosporangium yamadae), apple blossom blight (Aclerotinia
mali), pear black spot (Alternaria kikuchiana), pear scab
(Venturia nashicola), pear rust (Gymnosporangium haraeanum),

15 peach brown rot (Sclerotinia cinerea), peach scab (Cladosporium
carpophilum), cucurbits powdery mildew (Sphaerotheca fuliginea),
tomato leaf mold (Cladosporium fulvam), eggplant powdery mildew
(Erysiphe cichoracoarum), grey mold (Botrytis cinerea) and
sclerotinia rot or stem rot (Sclerotinia sclerotiorum) on

20 vegetables such as cucumbers, tomatoes, strawberries, and grapes.

In the present invention, an auxiliary agent for imparting
the rain resistance to the fungicidal ingredient is the
polyoxyalkylene resin acid ester or the liquid paraffin.

The polyoxyalkylene resin acid ester is produced by adding

25 an alkylene oxide to a resin acid. Specific examples of the

polyoxyalkylene resin acid ester include polyoxyethylene resin

acid esters obtained by adding ethylene oxide to resin acids,



acid esters obtained by adding ethylene oxide to resin acids, 6

pol yoxypropyl ene resin acid esters obtained by addi ng propyl ene oxide to
resin acids, and pol yoxyet hyl ene pol yoxypropyl ene resin acid esters
obt ai ned by addi ng et hyl ene oxi des and propyl ene oxide to resin acids.

Pol yoxyal kyl ene rosin acid esters are 5 pmwoduced by addi ng al kyl ene oxi des
to rosin acid in resin acids. Exanples of the polyoxyal kyl ene rosin acid
esters include polyoxyethylene rosin acid ester obtained by addi ng et hyl ene
oxide to resin acids, polyoxypropylene rosin acid ester obtained by adding

propyl ene %ilgexyarsﬁi@n@cf&sin ald PRy @r¥ebByh ERea Ty Rl dAReY RI-pYh RE

rosin acid ester obtal ned by addi ng ethyl ene oxide and propyl Ene 0xide to

resin aci dgyyifRetbostRiRChidsS, mw&%&mkhgléﬁédpémfﬁwﬁ%% 2ekdn

distributed in pinus plants and containing abietic acid and pimaric acid as

mai n i ngr i @NksteFHCoPLAYRY K HRAA Y @¢hY18AE JoRBIEE Sarfi %ﬂ%ﬁ@%st rially
avai l abl e, and for exanple, DRA (produced by TOHO Chem cal I ndustry Co.,

LTd.) seri@xige ayakbabheacdds Or dJ1yokyaTRY¥Ret PEsIRI deiEdsticaicarl the
fungi cidal ingredient according to thé present invention, polyoxyethylene

resin agi dppegaceaany aAQhyRXYELRyl e okalavexyBr ee¥ €NEci®Sim 3 idCladiagt ers
anong the pol yoxyal kyl ene resin acid esters are preferred, and

pol yoxyet hyixenp168Sbh ké dp@Eydtyandlcpel Yoxyat Aylenes oty nqreRy! ene rosin
acid ester are nore preferred. In the present invention, anong the

pol yoxyet hydoagexiyeshfleRd S6sih efiitl Bstarpobyaxied €5y naddiny esigilepeoduced
by adding 1 to
oxide to resin acids, polyoxypropylene rosin acid ester obtained
by adding propylene oxide to resin acids, and polyoxyethylene
10 polyoxypropylene rosin acid ester obtained by adding ethylene
oxide and propylene oxide to resin acids. The rosin acid is
monocarboxylic acid-type diterpene acid distributed in pinus
plants and containing abijietic acid and pimaric acid as main
ingredients. The polyoxyalkylene rosin acid esters are
15 industrially available, and for example, DRA (produced by TOHO
Chemical Industry Co., LTd.) series is available.

In order to improve the rain resistance of the fungicidal
ingredient according to the present invention, polyoxyethylene
resin acid esters and polyoxyethylene-polyoxypropylene resin

20 acid esters among the polyoxyalkylene resin acid esters are
preferred, and polyoxyethylene rosin acid ester and
polyoxyethylene-polyoxypropylene rosin acid ester are more
preferred.

In the present invention, among the polyoxyethylene resin

25 acid esters, a polyoxy resin acid ester produced by adding 1 to

12 mol of ethylene oxide per mol of resin acid is preferred for

improving the rain resistance of the fungicidal ingredient, and



12 nol of ethylene oxide per nol of resin acid is preferred for inproving
the rain resistance of the fungicidal ingredient, and 7 a pol yoxyethyl ene
rosin acid ester produced by adding 1 to 12 nol of ethyl ene oxide per nol
of rosin acid is nore preferred. Anong the pol yoxyet hyl ene- pol yoxypr opyl ene
resin acid esters and the pol yoxyet hyl ene-Ipol yoxypropyl ene rosin acid ester,
5 pol yoxyet hyl ene- pol yoxypropyl ene resin acid esters and

pol yoxyet hyl ene- pol yoxypropyl ene rosin acid esters each having a HLB

(Hydr ophi | e-Li pophile Bal ance) of 2 to 13 are preferred for inproving the

rain resi Staa%ﬁyek?réhﬁyiéﬂgifégﬁl 4G ediert pphatibéa %}ﬁsé‘dﬁirid“’lertfoi 99, and a
pol yoxyet hyl ene-pol yoxypropyl ene 10 rosin acid ester having a HLB of 5 to

11 i s partigedl 8%l ¥thplehsr 6£fde | fert MRIPLES@BLIhNYEN | P9 mdPB drefagreial |y
used as a nunerical value which indicates hydrophilicity-hydrophobicity

bal ance of a suphsffathe &Miﬁrﬁlfen@eﬁgﬁéx}?ﬁh%yiéﬁ@G@ﬁ heily being

| i pophiic when a HLB value is low, while a surfactant becones

wat er - i nsoldgle@sbunleithg. bMQ?@?ﬁéiﬁﬁldﬂ@boﬂﬁd&@g\f@berhé rés9h. adi® eaddie, of

HLB used in the present invention is calculated by the follow ng equation

(1): 20s5( EqatioggethytbBe =pé Ipdemtory 1enieg e soh By da opidis Lidup part/tot al
nmol ecul ar weight) x (100/5) In this equation, the nolecular weight of a

hydr ophi | i @olgosyp thglensopsEemeysiopyl dnke roslincatad setatd fcH hevamnlaykene
25 oxi de added.
HLB (Hydrophile-Lipophile Balance) of 2 to 13 are preferred for
improving the rain resistance of the fungicidal ingredient of
the present invention, and a polyoxyethylene-polyoxypropylene
10 rosin acid ester having a HLB of 5 to 11 is particularly
preferred.

In the present invention, HLB is generally used as a
numerical value which indicates hydrophilicity-hydrophobicity
balance of a surfactant. A surfactant becomes water-insoluble

15 by being lipophiic when a HLB value is low, while a surfactant
becomes water-insoluble by being hydrophilic when a HLB wvalue is

high. The value of HLB used in the present invention is

calculated by the following equation (1):

20 (Equation 1)
HLB = (molecular weight of hydrophilic group part/total
molecular weight) x (100/5)
In this equation, the molecular weight of a hydrophilic
group part corresponds to the molecular weight of the ethylene
25 oxide added.
In order to achieve the effect of improving the rain

resistance of the fungicidal ingredient of the present invention,



In order to achieve the effect of inproving the rain resistance of the

fungi cidal ingredient of the present invention, 8 the m xing anmount of the
pol yoxyal kyl ene resin acid ester is generally in the range of 1 to 70 parts
by wei ght regardl ess of the type of the al kylene group. In particular, in
the use of the polyoxyethylene rosin aci & ester or polyoxyethylene 5

pol yoxypropyl ene rosin acid ester, an adequate m xing anount is 1in the
range of 10 to 50 parts by weight. Wth a m xing anount |ess than this
range, the effect is unstable, while with a m xing anount of over this

range, the 6¥1iesﬁ|9§it£¥ &B%u%:?@ oﬁmegﬁil%x.&giﬁgﬁéﬁé Pé‘&'ix?zaec?icﬁ%?t%%”ﬁgce’ the

physi cal 10 properties t he susp fon“tends to degra I quid

paraf fin exaphirbhng iﬁlﬁl;%‘nrg‘jﬁ)ﬁ%% 123! 18! pBErs P ROLGHNAIJEHA8 S 621 N

acid esters contalns a enic hydro ons” as a mmi n conponent,

bel ongs to thdbkieaNEE {He V4 oi | FR9, QP d ' m xture
of liquid f?gsg?g?atedtﬁidfgﬁgkﬁﬁh?&%P h vgﬁypﬁ?gﬂé%ﬂﬁﬁijﬁp¥ﬂgg?&%u?g

paraffin igndi bbeysRyethplad@iRydidl ScaBNeERELYof 861y SkydthyA®ne NOT Mal
paraffin" and I')i sgpa?gfffrn@". In olr der to achi e(\)/ee%hei(ggf ectﬂofnei nprovi ng the

rain resi %@%ﬁygiob?seﬁgr!.gaﬁirﬁeac_iim_@rs%ir@nanoadé@@aw §8find AMRALEORs 20
the m xi ng ambunt of Tiquid paraffin in the fornulation is generally in the

range of 1iphotB@ Pahgs &F V@ihtso PadtsPbef REAGhY. | wihe 4 Y& neY afBuhe 60
parts by weight. Exanples usable as the Iiquid paraffin include CRYSTOL N52,

CRYSTOL N72esSR¥RARL thBe, r&AeST And\NbiZeceRYSTEhs N e, IS Owith a
mixing amount of over this range, the viscosity of the
suspension increases and as a consequence, the physical

10 properties of the suspension tends to degrade.

The liquid paraffin exhibiting the same effect as that of
the polyoxyalkylene resin acid esters contains alkylnaphthenic
hydrocarbons as a main component, belongs to lubricants in view
of the boiling point, and comprises a mixture of liquid

15 saturated hydrocarbons with very high purity. The liquid
paraffin is different from materials generally referred to as
"normal paraffin" and "isoparaffin".

In order to achieve the effect of improving the rain

resistance of the fungicidal ingredient of the present invention,

20 the mixing amount of liquid paraffin in the formulation is
generally in the range of 1 to 80 parts by weight, and
preferably in the range of 20 to 60 parts by weight.

Examples usable as the liquid paraffin include CRYSTOL N52,
CRYSTOL N72, CRYSTOL N82, CRYSTOL N122, CRYSTOL N172, CRYSTOL

25 N262, CRYSTOL N352, and CRYSTOL 542 (produced by Exxon Mobile
Co., Ltd.);

COSMO WHITE P60, COSMO WHITE P70, COSMO WHITE P120, COSMO



25 N262, CRYSTOL N352, and CRYSTOL 542 (produced by Exxon Mbile Co.,
Ltd.); COSMO WHI TE P60, COSMO WHI TE P70, COSMO WHI TE P120, COSMO 9 WH TE
P200, COSMO WHI TE P260, and COSMO WHI TE 350 (produced by Cosnmo Q|
Lubricants Co., Ltd.); Dufny G| KP8, Dufny G| KP15, Dufny G| KP32, Dufny
Gl KP68, Dufny Gl KP100, Dufny G| CP12N, Dufny G| CP15N, and 5 Dufny
O 1 CP32N (produced by lIdemtsu Kosan Co., Ltd.);and MORESCO WH TE P60,
MORESCO VWHI TE P100, MORESCO WHI TE P120, MORESCO WHI TE P230, and MORESCO

VWH TE P350P (produced by Matsurmura O1 Research Corp.). However, the liquid

paraffin i tobpgit & wiese np : els Mo}
fornulatioﬁHg?Etﬁgbpféggﬁg inventF?ﬁ%'cgﬁab%égﬁggﬁ%ggyby tAZH?@ﬁpgaﬁﬁg t wo
net hods: Achbkhst offet DO daORUCt | R gcqnpri ses m xing the fungicidal
i ngredi ent of the present invention, the polyoxyal kyl ene resin acid ester

or liquid parafhhfnyaoib &y [ ariat 012NRph §N-SXENARGEd piber pugld bii
required, a defoam ng agent and an antifreezing ‘agent, wet-grinding the

resul tant !ﬁb%h?rﬁufﬂ%aoﬂfsﬂﬂﬁﬂ) PardenG ©11dcABN erpu@Aid dineepTisxi Nngnkhe
prepared m xture with a thickener aqueous 20 solution containing an

anti sepsi ¢ piichgewRi 0eh3 MY @aRIHuce P by TaBA1IFBE RS @y 0duald.gn sp@npri ses
m xi ng the fungicidal active ingrediént, a surfactant, and ion-exchanged
water, and if reorksed wirteeR MORRGEO! WAPEE 300, MORESCO WHITE P120,
MORESCO WHITE P230, and MORESCO WHITE P350P (produced by
Matsumura O0il Research Corp.). However, the liquid paraffin is
not limited to these examples.
10 The aqueous suspension formulation of the present invention
can be produced by the following two methods:
A first method of production comprises
mixing the fungicidal ingredient of the present invention,
the polyoxyalkylene resin acid ester or liquid paraffin, a
15 surfactant, and ion-exchanged water, and if required, a
defoaming agent and an antifreezing agent,
wet-grinding the resultant mixture to a desired particle
diameter, and then
mixing the prepared mixture with a thickener aqueous
20 solution containing an antiseptic mildewproofing agent.
A second method of production comprises
mixing the fungicidal active ingredient, a surfactant, and
ion-exchanged water, and if required, a defoaming agent and an
antifreezing agent,
25 wet-grinding the resultant mixture to a desired particle
diameter, and then

further mixing the prepared mixture with an emulsion



antifreezing agent, 25 wet-grinding the resultant m xture to a desired
particle dianeter, and then further m xing the prepared m xture with an
enul sion 10 separately prepared fromthe pol yoxyal kyl ene resin acid ester
or liquid paraffin, a surfactant, and ion-exchanged water, and a thickener
aqueous sol ution containing an antiseptictOm | dewproofing agent. In this

nmet hod, the enmul sion of the 5 pol yoxyal kyl ene resin acid ester or liquid
paraffin nmay be prepared by a known nmethod such as a phase inversion

enul sification nmethod or a nmechani cal emul sification nmethod. Exanples usable

as the surkaphaAteliQrpidfarti/aaitm thdSPBNFbRPalRy B AlH Ofadilie R BECBE
I nvention include nonionic 10 surfactants such as sorbitan fatty acid

esters, pohyeuyatpyrenein s dradtahnty aahdiést&ksha et efrat angaai d
esters, polyoxyethylene fatty acid esters, polyoxyethylene resin acid

esters, poknexyehByl egeeddd tso1aRidndicontalifiingohy oxyeidpgdiare castor oil,
pol yoxyet hyl ene al kyl ethers, polyoxyethylene al kyl 15 phenyl esters,

pol yoxyet hylieaewgirabkyhg phgstt . etiherhisf RefBbADN thONERMSALRS oFf the
pol yoxyet hyl ene al kyl phenyl ethers, polyoxyethyl ene-pol yoxypropyl ene bl ock

pol yners, a@biybxyatkyvyetfedanerdid wexypr opyl eqeid! skafxalny iy ®keher s,
al kyl  phenyl pol yoxyet hyl ene- pol yoxypropyl ene bl ock pol ynmer ethers, 20

pol yoxyet hypreparabkpl agi keswn ped thody eluleyl aseaf phaye achwbrlicies,
pol yoxyet hyl ene bi sphenyl ethers, pol yoxyal kyl ene benzyl phenyl ethers,
pol yoxyal kehaneisti gayiophesyhodktdieras meahdnhcgheemal sDhidation method.
Examples usable as the surfactant for the aqueous
suspension formulation of the present invention include nonionic

10 surfactants such as sorbitan fatty acid esters, polyoxyethylene
sorbitan fatty acid esters, sucrose fatty acid esters,
polyoxyethylene fatty acid esters, polyoxyethylene resin acid
esters, polyoxyethylene fatty acid diesters, polyoxyethylene
castor oil, polyoxyethylene alkyl ethers, polyoxyethylene alkyl

15 phenyl esters, polyoxyethylene dialkyl phenyl ethers, formalin
condensates of polyoxyethylene alkyl phenyl ethers,
polyoxyethylene-polyoxypropylene block polymers, alkyl
polyoxyethylene-polyoxypropylene block polymer ethers, alkyl
phenyl polyoxyethylene-polyoxypropylene block polymer ethers,

20 polyoxyethylene alkylamines, polyoxyethylene fatty acid amides,
polyoxyethylene bisphenyl ethers, polyoxyalkylene benzyl phenyl
ethers, polyoxyalkylene styryl phenyl ethers, and higher-alcohol
polyoxyalkylene adduct- or polyoxyethylene ether- or ester-type
silicon or fluorine surfactants composed of;

25 anionic surfactants such as alkyl sulfates, polyoxyethylene
alkyl ether sulfates, polyoxyethylene alkyl phenyl ether

sulfates, polyoxyethylene benzyl phenyl ether sulfates,



pol yoxyal kyl ene adduct- or pol yoxyethyl ene ether- or ester-type silicon or
fluorine surfactants conposed of; 25 anionic surfactants such as al kyl
sul f at es, pol yoxyet hyl ene al kyl ether sul fates, polyoxyethylene al kyl
phenyl ether sulfates, polyoxyethyl ene benzyl phenyl ether sulfates, 11
pol yoxyet hyl ene styryl phenyl ether sulfat®s, polyoxyethyl ene

pol yoxypropyl ene bl ock pol ynmer sulfates, paraffin sulfonates, al kane

sul fonat es, ACS, dial kyl sul fosuccinates, al kyl benzene sulfonates,
napht hal ene sul fonat es, dial kyl naphthal ene 5 sulfonates, fornmalin

condensat epodforgehh{ibd e 65 tSthlophlefy] eth&y| sdl phtedy) pilxydithylbaaat es,
lignin sul fonates, polyoxyethylene alkyl phenyl ether sulfonates,

pol yoxyet hpogpexyprépyleidaslsid fppdymeirnsal aatés hapdremtiar Ssulffanbyeagi d
salts, N nethyl-fatty acid sarcosinates, resin acid salts, 10

pol yoxyet hyllkaaeabyfordtes, HosspliEhdkylpetydayetdinetss plakyllbentzbae
phosphat es, pol yoxyet hyl ene di al kyl phenyl ether phosphates,

pol yoxyet hglaffenheagy | pastitha e suifoaphasesdiaoyy mamithdlene benzyl phenyl
phenyl ether phosphates, polyoxyethylene styryl phenyl ether phosphates,

pol yoxyet hyludfiendbesi yf gimdikeiny Icqndengla teshef papistitelass alfiomateshyl ene
pol yoxypropyl ene bl ock pol ynmer phosphates, phosphati dyl chol i ne,

phosphat i dylkgilhdihphenyd netheandisudflonpiesphaigsin pohMamatess pol ymer
surfactants derived fromacrylic acid, acrylonitrile, and acryl am donet hyl
pr opanesul frodivoxgetdylee catkwhipheawlf #thent susfiehates alpodtoxyexhiyyeaenoni um
chl oride, nethyl polyoxyethylene al kyl ammoni um chl ori de, al kyl
alkyl ether sulfosuccinic acid half esters, fatty acid salts, N-
methyl-fatty acid sarcosinates, resin acid salts,

10 polyoxyethylene alkyl ether phosphates, polyoxyethylene phenyl
ether phosphates, polyoxyethylene dialkyl phenyl ether
phosphates, polyoxyethylene benzylphenyl ether phosphates,
polyoxyethylene benzylphenyl phenyl ether phosphates,
polyoxyethylene styrylphenyl ether phosphates, polyoxyethylene

15 styrylphenyl phenyl ether phosphates, polyoxyethylene
polyoxypropylene block polymer phosphates, phosphatidylcholine,
phosphatidyl ethanol imine, and alkyl phosphates;

polyanionic polymer surfactants derived from acrylic acid,
acrylonitrile, and acrylamidomethyl propanesulfonic acid:;

20 cationic surfactants such as alkyltrimethylammonium
chloride, methyl polyoxyethylene alkylammonium chloride, alkyl
N-methylpyridinium bromide, monomethylammonium chloride,
dialkylmethylammonium chloride, alkylpentamethylpropyleneamine
dichloride, alkyldimethylbenzalkonium chloride, and benzethonium

25 chloride; and

ampholytic surfactants such as dialkyldiaminoethyl betain

and alkyldimethylbenzyl betain. However, the surfactant is not



N- net hyl pyri di ni um brom de, nononet hyl ammoni um chl ori de,

di al kyl met hyl anmoni um chl ori de, al kyl pent anet hyl propyl eneam ne di chl ori de,
al kyl di met hyl benzal koni um chl ori de, and benzet honium 25 chloride; and
anphol ytic surfactants such as di al kyl di amuzoet hyl betain and

al kyl di met hyl benzyl betain. However, the surfactant is not 12 limted to
t hese exanples. Al so, the antiseptic m | dewproofing agent such as 1, 2-
benzoi sot hi azol i ne-3-one, the defoam ng agent such as a silicone conpound,

t he thickeney,; s a and the 5 antifreezing agent such as
Dy 3 (AR AT

propyl ene glyco occasi on demands. Although the present
exampl o5, the proteR IHUoRPaRCEr R nbt L R o oy Bk PRI 20

i ot hy! but TR B e e R blery rHE. Btodhd dodly, Fuch % o silicone
her oi nat t or SO ¢ Ytd Brci@ekOgfinTas APPLAL adE: R, el Poni ¢ aci «

f or mal dehyde gggngg. | o) t e I enyl

et her, 5gpar Igp y Wel ;rfﬁ a]g(#%:)ﬁsg%l Sﬁgbgpi}iég{“‘“goﬂ%%ft %\%eiaad%dogga
S|I|con-basegcc féﬁﬂgéﬁé&gggﬂ, 0.2 part by weight of xanthane gum and 83.7
20 parts by weig of Ton-exchanged water were mxed to forma

Although the present invention will be described in further
detail below with refefence to examples, the present invention
is not limited to these examples.

10
[Comparative Example 1]

Five parts by weight of (RS)-N-[2-(1,3-
dimethylbutyl)thiophene-3-yl]}-1-methyl-3-trifluoromethyl-1H-
pyrazole-4-carboxamide (referred to as a "fungicidal active

15 ingredient" hereinafter), 5 parts by weight of sodium salt of
naphthalenesulfonic acid formaldehyde condensate, 1 part by
weight of polyoxyethylene aryl phenyl ether, 5 parts by weight
of propylene glycol, 0.1 part by weight of a silicon-based
defoaming agent, 0.2 part by weight of xanthane gum, and 83.7

20 parts by weight of ion-exchanged water were mixed to form a
slurry. Then, the resultant slurry was wet-ground by Dyno Mill
KDL (produced by Shinmaru Enterprise Co.,) using glass beads of
0.75 mm in diameter to prepare a fungicidal aqueous suspension
formulation.

25

[ Example 11 ]

Five parts by weight of the fungicidal active ingredient,



slurry. Then, the resultant slurry was wet-ground by Dyno MI|l RDL
(produced by Shinmaru Enterprise Co.,) using glass beads of 0.75 mmin

di aneter to prepare a fungicidal aqueous suspension fornulation. 25

[ Exanple 11 ] Five parts by weight of the fungicidal active ingredient, 13
40 parts by wei ght of a pol yoxyethyl ene rosith acid ester (nunber of noles
of ethyl ene oxi de added, 15), 5 parts by weight of sodiumsalt of

napht hal enesul foni ¢ aci d formal dehyde condensate, 1 part by wei ght of

pol yoxyet hyl ene aryl phenyl ether, 5 parts 5 by wei ght of propylene glycol,

0.1 part by wephopsrof %sdeliigﬁ@nofbgsg%il_-ﬂﬁefmmy_mgn@%@é-m GA Paste BY (Meiaht

of xant hane gum ™ and .7 parts by weight of "i on-exchanged water were m xed

to forma slugrye1dbess ddpg1easubkamd sddud,y 1%3s webs gF Ouid Y gRyngs M I |
KDL (produced by Shinmaru Enterprise Co.,) using glass beads of "10 0.75 nm

in diameter tq,pigRALL @ JAURGLRL AR o RBIEOME iRUSPEAS EQPna f HHAbbARensate,
[ Conparative Exanple 2) Five parts by weight of the fungicidal active

ingredient, 1, la.pagd fyighel gt palyéxpalimmeret Iax%,@ng%%ﬁ%i Rheny! 56@% 0.1

part by weight of a silicon-based defoam'ng agen 3.7 parts

vei ght of ¢ onpexghanged mahepMene y@&l,tco.flﬁr&@r@ Bl WidYghtTheNa st Econ-

resul tant slurfy waS wet-ground by ho MIl KDL (produced by Shinmaru
Enterprise CopgkelSHBEL RS a%%%g§ 0f 2 Qo MY i igArdbanelamde BLRPaE S an

aqueous suspension. The resul tan
43.7 parts by weight of ion-exchanged water were mixed to form a
slurry. Then, the resultant slurry was wet-ground by Dyno Mill
KDL (produced by Shinmaru Enterprise Co.,) using glass beads of

10 0.75 mm in diameter to prepare a fungicidal agueous suspension

formulation.

[Comparative Example 2]
Five parts by weight of the fungicidal active ingredient, 1

15 part by weight of a polyoxyethylene aryl phenyl ether, 0.1 part
by weight of a silicon-based defoaming agent, and 13.7 parts by
weight of ion-exchanged water were mixed to form a slurry. Then,
the resultant slurry was wet-ground by Dyno Mill KDL (produced
by Shinmaru Enterprise Co.,) using glass beads of 0.75 mm in

20 diameter to prepare an agueous suspension. The resultant
agueous suspension was mixed with an emulsion to prepare a
fungicidal aqueous suspension formulation. The emulsion was
prepared by mechanically emulsifying 40 parts by weight of
normal paraffin, 2 parts by weight of a polyanionic polymer

25 surfactant (produced by Kao Corporation), and 38.2 parts by
weight of ion-exchanged water with homo-mixer Mark-II (produced

by Tokushu Kika Kogyo Co., Ltd.).



aqueous suspension was mxed with an enulsion to prepare a fungicidal
aqueous suspension formul ati on. The emul sion was prepared by nechanically
enul sifying 40 parts by weight of normal paraffin, 2 parts by weight of a
pol yani oni ¢ pol yner 25 surfactant (produced_ by Kao Corporation), and 38.2
parts by weight of ion-exchanged water wi t h4hono- mi xer Mark-1 1 (produced
by Tokushu Ki ka Kogyo Co., Ltd.). 14 [Conparative Exanple 31 Five parts by
wei ght of the fungicidal active ingredient, 1 part by weight of a

pol yoxyet hyl ene aryl phenyl ether, 0.1 part 5 by weight of ~ silicon-based
def oam ng agent, and 13.7 parts by weight of ion-exchanged water were m xed
to forma slurry. Then, the resultant slurry was wet-ground by Dyno MII

KDL (produced CQM g%QgHggnggﬁbggpg se Co.,) using glass beads of 0.75 M in
di aneter to prepare an aqueous suspenS|on The resultant 10 aqueous

suspension was m xed MINRNLEMYLSERP 40 dHLRARG: &1 g UngiGidal n gﬁy&%&

suspensi on fornul ation.” The eful sion was prepared by nechanlca

enul si fying 40,pargs Jyigi 6t a0bo1|sepaiafifdng, a¥¥baﬁﬂénib’é%%%ghtooisf%{t

pol yani oni c polyner surfactant (produced by Kao rporation)
parts by 15 wel,gbti it ion ae&qhaegﬁdb»@é@rdém&aﬁlh@ngggwerarMarlls hl?épfg

by Tokushu Klka Kogyo Co. d.). [Ex le 1] Five parts by weight of t

fungi ci dal ac{Lygni ngf eﬁé@@xcha%@eﬁoweaéf Swdde WRix2ht +af féerOA ys%ﬁé,hyl %Hsn
rosin acid ester” (nunber . nol'es of ethyl ene oxi de added parts by
wei ght of

the resultant slurry was wet-ground by Dyno Mill KDL (produced
by Shinmaru Enterprise Co.,) using glass beads of 0.75 mm in
diameter to prepare an aqueous suspension. The resultant

10 aqueous suspension was mixed with an emulsion to prepare a
fungicidal aqueous suspension formulation. The emulsion was
prepared by mechanically emulsifying 40 parts by weight of
isoparaffin, 2 parts by weight of a polyanionic polymer
surfactant (produced by Kao Corporation), and 38.2 parts by

15 weight of ion-exchanged water with homo-mixer Mark-II (produced

by Tokushu Kika Kogyo Co., Ltd.).

[(Example 1]
Five parts by weight of the fungicidal active ingredient,

20 40 parts by weight of a polyoxyethylene rosin acid ester (number

of moles of ethylene oxide added, 12), 5 parts by weight of

sodium salt of naphthalenesulfonic acid formaldehyde condensate,

1 part by weight of polyoxyethylene aryl phenyl ether, 5 parts

by weight of propylene glycol, 0.1 part by weight of a silicon-
25 Dbased defoaming agent, 0.2 part by weight of xanthane gum, and

43.7 parts by weight of ion-exchanged water were mixed to form a

slurry. Then, the resultant slurry was wet—-ground by Dyno Mill



sodi um salt of naphthal enesul fonic acid fornml dehyde condensate, 1 part by
wei ght of pol yoxyet hyl ene aryl phenyl ether, 5 parts by weight of propyl ene
glycol, 0.1 part by weight of a silicon 25 based defoam ng agent, 0.2 part
by wei ght of xanthane gum and 43.7 parts by wei ght of ion-exchanged water
were mixed to forma slurry. Then, the rEsultant slurry was wet-ground by
Dyno MII 15 KDL (produced by Shinmaru Enterprise Co.,) using glass beads
of 0.75 mmin dianmeter to prepare a fungicidal aqueous suspension
formulation. 5 [ Exanple 2] The sanme operation as that in Exanple 1 was

perforned ko1 PpEH@ICed ﬁ}ﬁ@ii@iﬂﬁé“u RBAHEOPE1 §ESEENS) ik i YPlaskhBeads BRI S
by weight of a polyoxyethylene rosin acid ester (nunber of noles of

et hyl ene oyi.de mdded: dfamevas tseprebarbExarphgi Sladi Ryystdss shspwakebh Of
the fungicidal active ingredient, 1 part by weight of a pol yoxyethyl ene
aryl phenykoginitati®n2 part by wei ght of xanthane gum 0.1 part by weight
of a silicon-based 15 defoam ng agent, and 33.7 parts by wei ght of
i on-exchanged water were mxed to forma slurry. Then, the resultant slurry
was wet-ground by Dyno MII| KDL (produced by Shinmaru Enterprise Co.,)
usi ng ot assERempe02]10.75 mMmin dianmeter to prepare an agueous suspensi on.
The resul tant aqueous suspension was mxed 20 with an emul sion to prepare a
fungi ci dal aqueDhe sampeniratiohoasulthttonn FkamEralllsivas \pes fprmpdr ed by
phase inversion
prepare a fungicidal agqueous suspension except that 40 parts by
weight of a polyoxyethylene rosin acid ester (number of moles of
ethylene oxide added: 6) was used.
10
[Example 3]
Five parts by weight of the fungicidal active ingredient, 1
part by weight of a polyoxyethylene aryl phenyl ether, 0.2 part
by weight of xanthane gum, 0.1 part by weight of a silicon-based
15 defoaming agent, and 33.7 parts by weight of ion-exchanged water
were mixed to form a slurry. Then, the resultant slurry was
wet-ground by Dyno Mill KDL (produced by Shinmaru Enterprise
Co.,) using glass beads of 0.75 mm in diameter to prepare an
aqueous suspension. The resultant aqueous suspension was mixed
20 with an emulsion to prepare a fungicidal agqueous suspension
formulation. The emulsion was prepared by phase inversion
emulsification of 40 parts by weight of a polyoxyethylene rosin
acid ester (number of moles of ethylene oxide added: 3), 2 parts
by weight of polyoxyethylene aryl phenyl ether sulfate, 2 parts
25 by weight of polyoxyallyl ether polymer, and 16 parts by weight

of jion-exchanged water.



enul sification of 40 parts by weight of a pol yoxyethylene rosin acid ester
(nunber of noles of ethyl ene oxide added: 3), 2 parts by weight of

pol yoxyet hyl ene aryl phenyl ether sulfate, 2 parts 25 by wei ght of

pol yoxyal | yl ether polynmer, and 16 parts by weight of ion-exchanged water.
16 [Exanple 4] The sane operation as thatéin Exanple 3 was perforned to
prepare a fungicidal aqueous suspension fornulation except that 15 parts by
wei ght of a pol yoxyethyl ene rosin acid ester (nunber 5 of noles of ethylene
oxi de added: 3) was used. [Exanple 5] Five parts by weight of the

fungi ci dal [gaghinpeei Bgredi ent, 40 parts by weight of a polyoxyethylene

pol yoxypropyl ene rosin 10 acid ester (nunber of noles of ethylene oxide

added, 12; nunbefe Ofam®| Sser@ft iRmORY! @REtOXH dExAREL, 3 dHPRrEolheddtparts by
wei ght of sodium salt of naphthal enesul fonic acid fornal dehyde condensate,

1 part by yeeghteOh pohyDXVEINHRIRDUY BuspBRBYOn LéRAILathdifldxzepy RAGNt Of
propyl ene glycol, 0.1 part by weight 15 of a silicon-based def oam ng agent,

0.2 part byswphght Bf weiglitiae QyolysrgetBylenarissity awidstelr (number
i on-exchanged water were mxed to forma slurry. Then, the resultant slurry

was wes - gogumndlby &Fnetigidndlldxi(@y addead By whs niesdl. Enterprise Co.,)
using gl ass beads of 0.75 mmin dianeter to prepare a 20 fungicidal aqueous
suspensi on fornul ati on. [Exanple 6] Five parts by weight of the fungicidal
active ingredient, 1
[Example 5]
Five parts by weight of the fungicidal active ingredient,
40 parts by weight of a polyoxyethylene polyoxypropylene rosin
10 acid ester (number of moles of ethylene oxide added, 12; number
of moles of propylene oxide added, 6)(HLB 9.1), 5 parts by
weight of sodium salt of naphthalenesulfonic acid formaldehyde
condensate, 1 part by weight of polyoxyethylene aryl phenyl
ether, 5 parts by weight of propylene glycol, 0.1 part by weight
15 of a silicon-based defoaming agent, 0.2 part by weight of
xanthane gum, and 43.7 parts by weight of ion-exchanged water
were mixed to form a slurry. Then, the resultant slurry was
wet-ground by Dyno Mill KDL (produced by Shinmaru Enterprise

Co.,) using glass beads of 0.75 mm in diameter to prepare a

20 fungicidal aqueous suspension formulation.

[Example 6]
Five parts by weight of the fungicidal active ingredient, 1
part by weight of a polyoxyethylene aryl phenyl ether, 0.2 parts
25 by weight of xanthane gum, 0.1 part by weight of a silicon-based
defoaming agent, and 33.7 parts by weight of ion-exchanged water

were mixed to form a slurry. Then, the resultant slurry was



part by weight of a polyoxyethylene aryl phenyl ether, 0.2 parts 25 by

wei ght of xanthane gum 0.1 part by weight of a silicon-based defoam ng
agent, and 33.7 parts by weight of ion-exchanged water were mxed to forma
slurry. Then, the resultant slurry was 17 wet-ground by Dyno MII| KDL
(produced by Shinnmaru Enterprise Co.,) usfing glass beads of 0.75 mmin

di aneter to prepare an aqueous suspension. The resultant aqueous suspensi on
was mixed wth an enmulsion to prepare a fungicidal aqueous suspension 5
formul ati on. The emul sion was prepared by phase inversion enulsification of

40 parts byeweggbtin@fby pale axiviat KpienerofacydXyprsiptnedie: Eosilefrpadisd est er
(nunber of noles of ethylene oxide added, 12; nunber of noles of propylene

oxi de addedp.,120$ith® gldys beqisr o€ DOy 76einghin odiqmmd texx et prlepaeeannl phenyl
10 ether sulfate, 2 parts by weight of polyoxyallyl ether polynmer, and 16
parts by weaggbbusf susperexicirangdthesaesnltpik aapheodd siispesmienogasamirgadas
that in Exanple 6 was prefornmed to 15 prepare a fungicidal aqueous

suspensi onwiithnahaémobhsbxcept priegpiare4@ fangichjalvergidous suspehngdonet hyl ene
pol yoxypropyl ene rosin acid ester (nunmber of noles of ethylene oxide added,
3; nunber fofrmmbhtsoni [Flop\drension desavdedardd (b brhde iwmyversied. 20

[ Exanpl e 8] Five parts by weight of the fungicidal active ingredient, 1

part by weeghisdfiaapbdyoxfyetthyasrts dyyiWeppbhyof et hprlydxye tharlieneby wei ght
of a silicon-based defoam ng agent, and 13.7 parts by weight of

i on- exchangedyesyeropelenerisasin @didr esges| (nuybefhefh moles of ethylene

oxide added, 12; number of moles of propylene oxide added,
12)(HLB 7.0), 2 parts by weight of polyoxyethylene aryl phenyl
10 ether sulfate, 2 parts by weight of polyoxyallyl ether polymer,

and 16 parts by weight of ion-exchanged water.

[Example 7]
The same operation as that in Example 6 was preformed to
15 ©prepare a fungicidal aqueous suspension formulation except that
40 parts by weight of a polyoxyethylene polyoxypropylene rosin
acid ester (number of moles of ethylene oxide added, 3; number

of moles of propylene oxide added, 3)(HLB 4.5) was used.

20 [Example 8]

Five parts by weight of the fungicidal active ingredient, 1
part by weight of a polyoxyethylene aryl phenyl ether, 0.1 part
by weight of a silicon-based defoaming agent, and 13.7 parts by
weight of ion-exchanged water were mixed to form a slurry. Then,

25 the resultant slurry was wet-ground by Dyno Mill KDL (produced
by Shinmaru Enterprise Co.,) using glass beads of 0.75 mm in

diameter to prepare an aqueous suspension. The resultant



25 the resultant slurry was wet-ground by Dyno M| KDL (produced by

Shi nmaru Enterprise Co.,) using glass beads of 0.75 mmin dianeter to
prepare an aqueous suspension. The resultant 18 aqueous suspension was

m xed with an enulsion to prepare a fungicidal aqueous suspension
formul ati on. The enul sion was prepared by &@chanically enmul sifying 40 parts
by weight of 1liquid paraffin (trade name COSMO VWH TE P70 (produced by Cosno
5 Gl Lubricants Co., Ltd.)), 2 parts by weight of a polyanionic polyner
surfactant (produced by Kao Corporation), and 38.2 parts by weight of

i on- exchanged awakelsWst Bp&esabriveer mvRek- b th (i eeuesdoRytd okrsiurKiaka Kogyo
Co., Ltd.). 10 [Exanple 9] The sane operation as that in Exanple 1 was
performed to fphgRai@ad AqnghG Galspadyeen st SHENeRSLAN exgepdminaton2Qapart s
by weight of liquid paraffin (trade nane COSMO WH TE P70 (produced by
Cosmo G| Lub 'r%?@ﬁ:éd@yméél’%r)ﬂca‘&@% éﬁ@ﬂsi%;ﬁr{gE)ﬁ@”Blaﬁté%yT\li@igﬁﬁn%f
operation as that in Exanple 1 was perforned to prepare a fungi cidal

aqueous SUSpeQ%h_@r@de&SSEQEfirﬁ‘aGtr‘h@epﬁéhé BysMyeights ofol !(@%ailé@a @Jﬁ/‘ iR shbr ade
name MORESCO WVHI'TE O L P230 20 (produced by Matsumura G1 Research Corp.))

was used. 5[ Test Exappkendd &val uali.on,op paivs nesietgnee.dhe gda%%n%%h

aqueous suspension formulation prepared in each of Conparative anples 1

to 3 and Exanplagmért Quitadesnt 2prdidubbadoi kdb taRpsRhelosp, tihad 3o parts
concentration of "the
by weight of ion-exchanged water with homo-mixer Mark-II

(produced by Tokushu Kika Kogyo Co., Ltd.).

10 [Example 9]
The same operation as that in Example 1 was performed to
prepare a fungicidal aqueous suspension except that 20 parts by
weight of liquid paraffin (trade name COSMO WHITE P70 (produced

by Cosmo 0Oil Lubricants Co., Ltd.)) was used.

15
[Example 10]
The same operation as that in Example 1 was performed to
" prepare a fungicidal aqueous suspension except that 40 parts by
weight of liquid paraffin (trade name MORESCO WHITE OIL P230
20 (produced by Matsumura 0il Research Corp.)) was used.

[Test Example 1] Evaluation of rain resistance
The fungicidal aqueous suspension formulation prepared in
each of Comparative Examples 1 to 3 and Examples 1 to 11 was
25 diluted with tap water so that the concentration of the
fungicidal active ingredient was 100 ppm. Then, foliar

application was performed in such a manner that 40 ml of the



fungi ci dal active ingredient was 100 ppm Then, foliar application was
performed in such a manner that 40 m of the 19 diluted solution per one
pot planted two bean plants (cotyledon stage) in each of two pots, after
cotyl edon | eaves of bean plants were spreaded. One day after, 20 m of rain
was applied for 20 minutes froman artifl®ial rainfall apparatus. After 5
drying in air, six cotyledon |eaves were cut off, and the surface area of
each | eaf was neasured by AREA METER nk2 (produced by DELTA-T DEVI CES LTD)
Then, the | eaves were imrersed in 75% nmethanol for 1 minute to extract the

chem cal , @RdyutBe §31H8Lén fddld §Rd prahle§atiés BE%h G Bt q&oftih 86N Of
10 0.45 mto prepare a sanple. The deposit of the fungicidal active

i ngredi ent seagkheiheayes ¥aStwE LA alty i thgfé&&'i B s |dfdWeln _
chromat ographi ¢ anal ysi s under the conditions below, and the residual ratio

was cal cul @tlaeltacceeféigrgré@dé&te_ GHC Hadt BEReredP@tmP ok Z2a e vl apﬂ@iéasul ts
are shown in Table 1. 15 (Equation 2) Residual ratio = (deposit o

fungi ci dal faet byemingtesi £rdm i tait iraicibal LASRPASI tagbardai@i.Ci dategctive
i ngredient before rainfall) x 100 20 Conditions of HPLC Mobil e phase;

met hanod : gegtiay En72i2d(¥i¥)cotiMiengeavedSWefd EhOVOFRL &indl then / mi n.
Col um; Waters Symretryshild RP 8.5s, 25 dianeter 4.6 nm |length 250 nm
surface area of each leaf was measured by AREA METER mk2
(produced by DELTA-T DEVICES LTD). Then, the leaves were
immersed in 75% methanol for 1 minute to extract the chemical,
and the extract was filtered with gauze and a syringe filter of
10 0.45 pym to prepare a sample. The deposit of the fungicidal
active ingredient on the leaves was measured by high-performance
liquid chromatographic analysis under the conditions below, and
the residual ratio was calculated according to the calculation
equation (2) below. The results are shown in Table 1.
15 (Equation 2)
Residual ratio = (deposit of fungicidal active ingredient

after rainfall/deposit of fungicidal active ingredient before

rainfall) x 100

20 Conditions of HPLC

Mobile phase; methanol : water = 75:25(v/v)

Wavelength; 250 nm
Flow rate; 1.0 ml/min.
Column; Waters Symmetryshild RP 8.5y,
25 diameter 4.6 mm, length 250 mm
Pump; LC-6A produced by Shimadzu Corporation

Detector; SPD-6A produced by Shimadzu Corporation



Punp; LC-6A produced by Shimadzu Corporation Detector; SPD 6A produced by
Shi madzu Corporation 20 Table 1 M xed material Nunbers of noles of M xing
Resi dual ethylene anobunt ratio oxide and propylene (Parts (0) oxide added
by weight) Conp. 0 20 Exanple 1 Exanple 11 Pol yoxyet hyl ene Et hyl ene oxi de
15 40 26 rosin acid ester Conp. Normal paraffin _ 30 24 Exanple 2 Conp.

| soparaffin _ 30 26 Exanple 3 Exanple 1 Pol yoxyet hyl ene Ethyl ene oxide 12
40 39 rosin acid ester Exanple 2 Pol yoxyet hyl ene Ethyl ene oxide 6 40 42
rosin acid ester Exanple 3 Pol yoxyet hyl ene Ethyl ene oxide 3 40 46 rosin
acid ester Pol yaxyethyl ene Exanple 4 rosin acid ester Ethylene oxide 3 15

laa gl - e S P PR | 19 1 L ol vy \vWana A0 A2
40 Pol yoxyetrhytene Ethyrgig P3Rde A S RTRIes "o P QY PRIFSRS 1 et
ethylene amount ratio
oxide and propylene (Parts (%)
oxide added by
weight)
Comp. - _ 0 20
Example 1
Example 11 { Polyoxyethylene ]
i ) rosin acid ester Ethylene oxide 15 40 26
Comp. Normal paraffin _ 30 24
| Example 2 . ‘
Comp. Isoparaffin _ 30 26
Example 3
Polyoxyethylene .
; Example 1 rosin acid ester Ethylene oxide 12 40 39
Polyoxyethylene .
Example 2 rosin acid ester Ethylene oxide 6 40 42
Polyoxyethylene o
Example 3 rosin acid ester Ethylene oxide 3 40 46
Polyoxyethylene ;
Example 4 rosin acid ester Ethylene oxide 3 15 40
Pol hyl .
Example 5 p§1§§§§§§o§ lene | Ethylene oxide 12 40 12
P YOXYPLOPY Propylene oxide 6
rosin acid ester
Example 6 PgiYngeizleZEe Ethylene oxide 12 40
P P Yo yp. Py Propylene oxide 12 44
rosin acid ester
rate 1 | mobtogei e [thytene oside s |, |
P P Y_ YPIOPY Propylene oxide 3
rosin acid ester _
Example 8 Liquid paraffin - 40 49
Example 9 Liquid paraffin - 20 42
Example 10 | Liquid paraffin - 40 47

[Test Example 2] Effect on bean grey mold
Two bean plants were planted in one pot having a diameter
5 of 7.5 cm. Eighty milliliters of the aqueous suspension
formulation prepared in each of Examples 1, 3, 5, and 8 per four
plastic pots was applied to bean cotyledon leaves (kidney bean
"Green Top" variety, spreaded cotyledon leaves). One day after,
rainfall of 20mm of rain was applied over 1 hour from an

10 artificial rainfall apparatus. After drying in air, the bean



rosin acid ester Propyl ene oxide 6 Pol yoxyethyl ene Ethyl ene oxide 12 Exanple
6 pol yoxypropyl ene propyl ene oxide 12 40 44 rosin acid ester

Pol yoxyet hyl ene Exanpl e 7 pol yoxypropyl ene Ethyl ene oxide 3 40 49 rosin
acid ester Propylene oxide 3 Exanple 8 Liguid paraffin - 40 49 Exanple 9
Liquid paraffin - 20 42 Exanple 10 Liqui 1paraffin - 40 47 [Test Exanple
2] Effect on bean grey nold Two bean plants were planted in one pot having a
dianeter 5 of 7.5 cm Eighty mlliliters of the aqueous suspension

formul ation prepared in each of Exanples 1, 3, 5, and 8 per four plastic
pots was apmiiy@ddon hearwesowylredont | @B emd pldiced haaa clése@nvdsyEl Vardeety,
spreaded cotyl edon | eaves). One day after, rainfall of 20nmm of rain was
appl i ed ovetup dWw chr dm dhahétear) i dorctiainirg mealttedaphatat usaped i erOrdriyhieng
inair, the bean 21 cotyl edon | eaves were cut off and Placed in a closed
vessel (i ceothmip haindd amspordi suepenygiaordaltaing ngelik2d” /ml tofr spapes. ofn t he
ot her hand, a spore suspension containing 1x106/m of spores of grey nold
fungi (Bot rgteyw meildefaayinwdBoprepihs eclinaredh )f iWase préppapd; ahd 8f ihtem

di aneter inpregnated with the spore suspension was placed on the bean

| eaves Hor papeoulced iBomm Ant diamétert ebtmmegnedied alittbwetiet speransusperionf or 4
days in the dark, the dianeter of a spot was neasured to determ ne a
preventive was yelaced on the bean leaves for inoculation. After the leaves

were allowed to stand at 20°C for 4 days in the dark, the
diameter of a spot was measured to determine a preventive value
according to the equation (Equation 3) below. The results are
10 shown in Table 2.

(BEquation 3)

Preventive value = (spot diameter in untreated region -
spot diameter in treated region)/spot diameter in untreated
region x 100

15



according to the equation (Equation 3) below. The results are 10 shown in
Table 2. (Equation 3) Preventive value = (spot dianeter in untreated region
- spot dianeter in treated region)/spot dianeter in untreated region x 100
15 22 Table 2 Concentration Preventive valye (ppn) Suspension in 25 94
Exanple 1 50 96 100 99 25 78 Suspension in 50 88 Exanple 3 100 91
Suspension in 25 92 Exanple 5 50 98 100 98 Suspension in 25 84 Exanple 8
50 94 100 99 25 59 Suspension in Conparative 50 65 Exanple 1

Table 2
Concentration | Preventive value
(ppm)
. . 25 94
Suspension 1n
£ le 1 50 96
xampLe 100 99
25 78
Suspension in 50 88
Example 3 . 100 91
5 ion in 25 92
Euspe?s g i 50 ag
xamp-e 100 98
s . ‘0 25 84
-Euspe$51gn i 50 94
xamp-e 100 99
25 59
Suspension in
Comparative 20 65
Example 1
100 72
25 61
Suspension in
. 50 72
Example 11
100 84
25 50
Suspension in
Comparative 50 70
' Example 2
100 89

Tables 1 and 2 indicate that in foliar application of the
fungicidal suspension of the present invention containing the
5 polyoxyethylene rosin acid ester, polyoxyethylene
polyoxypropylene rosin acid ester having a HLB of 2 to 13, or
liquid paraffin, the rain resistance is significantly improved,
as compared with foliar application of the suspension not
containing the polyoxyethylene rosin acid ester, polyoxyethylene
10 polyoxypropylene rosin acid ester having a HLB value of 2 to 13,

or liquid paraffin.



100 72 25 61 Suspension in Exanple 11 50 72 100 84 25 50 Suspension in
Conparative 50 70 Exanple 2 100 89 Tables 1 and 2 indicate that in foliar
application of the fungicidal suspension of the present invention
containing the 5 polyoxyethylene rosin acid ester, polyoxyethyl ene

pol yoxypropyl ene rosin acid ester having a3HLB of 2 to 13, or liquid
paraffin, the rain resistance is significantly inproved, as conpared with
foliar application of the suspension not containing the pol yoxyethyl ene
rosin acid ester, polyoxyethylene 10 pol yoxypropyl ene rosin acid ester
having a HLB value of 2 to 13, or |iqu affin. 23 CLAIMS 1. An
aqueous suspension formulation for foliar "application fungicide, conprising
a fungicidal active ingredient, (RS -N-[2- 5

(1, 3-di net hyl butyl ) thi ophene-3-yl)-1-nmethyl-3-trifluoronethyl -

Lt pyrazol e-fi- carboxanlde, ANddAGY PHAIIMARG 831 RAGLY ERNSLPLhT Ui d
paraffin. 2.7 The aqueous ‘'suspension formulation for folTar applfication
fungicide, comprising a fungicidal active ingredient, (RS)-N-[2-
5 (1,3-dimethylbutyl)thiophene-3-yl]l-1l-methyl-3-trifluoromethyl-

lH-pyrazole-4-carboxamide, and a polyoxyalkylene resin acid

ester or liquid paraffin.

2. The aqueous suspension formulation for foliar application
10 fungicide according to claim 1, wherein the polyoxyalkylene
resin acid ester is a polyoxYethylene resin acid ester or a

polyoxyethylene polyoxypropylene resin acid ester.

3. The aqueous suspension formulation for foliar application

15 fungicide according to claim 2, wherein the polyoxyethylene
resin acid ester or polyoxyethylene polyoxypropylene resin acid
ester is a polyoxyethylene rosin acid ester or a poiyoxyethylene

polyoxypropylene rosin acid ester.

20 4. The aqueous suspension formulation for foliar application
fungicide according to claim 3, wherein the average number of
moles of ethylene oxide added to the polyoxyethylene rosin acid

ester is 1 to 12 per mole of rosin acid.

25 5. The aqueous suspension formulation for foliar application
fungicide according to claim 3, wherein the polyoxyethylene

polyoxypropylene rosin acid ester has a HLB of 2 to 13



10 fungicide according to claim1, wherein the polyoxyal kyl ene resin acid
ester is a polyoxyethylene resin acid ester or a polyoxyethylene
pol yoxypropyl ene resin acid ester. 3. The aqueous suspension fornul ation for
foliar application 15 fungicide accordlng to claim?2, wherein the
pol yoxyet hyl ene resin acid ester or pol yékyet hyl ene polyoxypropylene resin
acid ester is a polyoxyethylene rosin acid ester or a pol yoxyet hyl ene
pol yoxypropyl ene rosin acid ester. 20 4. The aqueous suspension fornul ation
for foliar application fungicide according to claim3, wherein the average
nunber of Jamlcelatbachbybeden@xtslarddod 1baihfeegahydxyet hyl ene rosin acid
ester is 1 to 12 per nole of rosin acid. 25 5. The aqueous suspensi on
formul ati onEguatfiehi ay application fungicide according to claim3, wherein
t he pol yoxyet hyl ene pol yoxypropyl ene rosin acid ester has a HLS of 2 to 13
24 cal cul at ed gcBoed{(mgléculdre Wellghawolfghgguapholic gdttiaidtal mblEcBlar
(nol ecul ar wei ght of hydrophilic part/total nolecular weight) x (100/5) 5
6. The aqueeighzyspesoonsformnul ation for foliar application fungicide
according to claim1, conprising 1 to 70 parts by weight of the
pol yoxygl kyl ene resin acid ester or 1 to 80 parts by weight of the liquid
paraffin. 10

6. The aqueous suspension formulation for foliar application

fungicide according to claim 1, comprising 1 to 70 parts by
weight of the polyoxyalkylene resin acid ester or 1 to 80 parts
by weight of the liquid paraffin.

10



