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 agueous
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-methyl -3-trifl uoromethyl -1 H 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 becomnmi ng mai nstream of agri chePREQIFIGAIION ati 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 formulations 20 easily
cause wor kehQUEBQIES RUSPENSEQNt FORMURNEIQN HER Fokd AR ABPHEEAT SOR AT NGEC k0fe
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 wth the grg 25 of plants,
phot odetonposi tion on the phyl | opl 5 ,nﬁﬁﬂ}\ﬁ£gﬂaoff of the fungicidal
active ingrediept fromt eiggélloglane due to rainf on-systemc

l1. A
fungi ci de easil %rﬁ:f%ersgeéle_s &t,?'_ Bsgela sr%%i%g!qu%ﬂ‘lgcﬂlggﬁgg “Bue to
rainfal | b%S?H& af6n 3R 1129 1 3C LHYE 1 EQPPON ELd ST LLS QA clfisRGYL! opl ane
W t hout penetrati ng
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



and transferring into a plant. In order to maintain a predeterm ned
fungicidal effect, therefore, an excess of 5 agrichemcal is applied to

i npose nuch | abor and econonical |oad on a worker, thereby causing
environmental contam nation. It is known that a fungicidal active

i ngredient, (RS)-N-][2- 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
excellent effect on a wide variety of diseases (European Unexam ned Patent
Appl i cat i oanpuesidual @ffectiyrapss2yiue i sarfdlle hesaysendhesapplied

wat er -i nsol ubl e and has a high nelting point, and an aqueous suspensi on
fornulatioﬁchégeb@@WPOQRQMﬁQN9lP§rOHSF%Q PheLtepnmaitthoutoPeaetappingat i on.
However, 15 there is known only an aqueous suspension fornulation produced
by wet - gri ABEnErREE @I lAREoh anRLePtsi npP yOTRG g % MM 2dPaAt  accor di ng
to a general formula. In application of a |iquid nedicine containing the
conpound i REBAGEH M eH 1 phfeftr ole Pt s, at REEEFsPEt ency of the
ef fect significant] 0, decreased by.rainfall thereafter. In recent,._ various
reans. or CPEVERRMARE tocREIdEd 7o) HEPORE IS AE GFFLEEOROBIFaL LAt al)

have been studi ed., For ,.ex | e, . Japanese. Unexam ned Pat ent lication
pabl | oot oRAN. VoS n SRR Caud 3R ER LR AIRIC Cont R na By 2 O g

a 25 starch a”dIEhf%}%ﬁo‘dn“%@tg%o%agg'éﬁégt%ﬁgm%] ﬁi%ntpngfié?iﬁ-e -
Pat ent Applicatton Publication . 8- 0 i scloses wettabl e’ powders
cont ai ni ng (g, ROAFIRE ¥ i1Y13445phhe 33 LYP] OVIMGLEAL I a5 (e LBPERe tgPANCS
Unexam ned Patent Application Publication No. HOZ-40301 di scl oses water-
lH-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 aqueous 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.
S54-80423 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



di spersi bl e granul es containing pol yvinyl alcohol or carboxynethyl

cel lul ose added for inproving rain resistance by 5 enhancing sticking
tendency. Patent Application W97/46092 discloses enul sions, aqueous suspo
enul si ons, wettable powders, suspensions, and water-dispersible granules
each containing sorbitan trioleate addedd f or i nproving rain resistance.
However, when any one of the materials described in the 10 above-described
docunents or a comrercially avail able general spreadi ng agent functioning
as an adjuvant was used for the fungicidal active ingredient of the present
i nvent i on, imgrovigie madin wesisbandef orJapanas# iUngx@mipedvPagenti n resi st ance)
a decrease in the persistence of the effect of the conmpound due to 15

rai nfal | . APaligatiosc Bwbdiicakignplioes#0mOdN Wdgcphaseat wapbgrt cati on
Publ i cati on No. 854-80423N£Patent Docunment 2] Japanese Unexam ned Patent
Appl i cat i oflspeisitds 9nanNgdesssontadung xp yvdingdt abeehatner3] Japanese
Unexam ned Patent Application Publication No. H02-40301 [ Patent Docunent 4]
Pat ent AppfReRemne thyd7 ceddvioppatdded Hotu idmroyingy rapBake Shekatfh Y Pat ent
Application publication No. 0737682 25 Disclaosure of Invention An object of
the pr&sentPh3RGHMI GHicking SEBIRPREY an BRiRBuLPP1dG85dREB| BHOT 648094t i on

containing.a ngi ci dal. active in

f d t .
(RS) - N [ 2- ChsSLoRS R NPHSAOP) ¢ AFBPRERCS 4R |omilsdoRgy . Yettable 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



trifluoronethyl-IH 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 the active ingredient. As a result of
study for solving the above-described problem the inventors surprisingly
found that anong conventional known spreéding agents, only a

pol yoxyal kyl ene 10 resin acid ester or liquid paraffin can inprove the rain
resi stance of the agrichem cal active ingredient involved in the present
invention, leading to the achievenent of the present invention. Nanely, an
aqueous suspepension diommHiEatdenf gontainang asStupgleidal aretfivegilsigdeddrnthe
present invention conprises a fungicidal active ingredient, (RS)-N—[Z-(1,3
dlnethylbu(?S)tHTE%ﬁk#mﬁfﬁ%ﬂ@thlﬁﬁtﬁ9DtBl@PhﬁnQnﬁ t-Aymethyl-3-

pyr azol e- 4- car boxam de, and a pol yoxyal kyl ene resin acid ester or liquid
par af fin. EGlﬁ%@Oﬁﬁmﬁﬁhﬂl1¥ﬁnBHFﬁéﬁléaﬁ PRERPERNILIE o F¥3ne é@QE@H%@on
formul ati on_having i nproved rain resistance of the active gredlent

(RS) - N- [ 2- pdhesiponerh i 3AYVR dpAEREi®ny | qn jphylloplane in £317ar

thyl-3-trifl thyl - 1h Le-4-carb d | i
fol i ar %pp%beﬁ?%%”g%?m%@Q%a%%gﬁaxaﬁﬁh%@%%%%&ﬁa t PBerPEEREts.

Best Mbde fg Carn¥ Cut t nventlon 5 The present |nvent|on relates to
an aqueous uEB%n #P5n for foliar application fungicide

conprising a fyng Cfeds"i‘llta%tf ‘é%uhﬁ)gESQi SMvi P4t RV yakkyl g resin acid
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 agueous suspension
formulation having improved rain resistance of the active
ingredient, (RS)-N-[2-(1,3-dimethylbutyl)thiophene-3-y1]-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



ester or liquid paraffin added for inproving rain resistance. 5 The

fungi cidal active ingredient, (RS -NJ[2-(1, 3-
di met hyl but yl ) t hi ophene-3-yl]-1-nethyl-3-trifluoronethyl-1H

pyrazol e- 4- car boxam de, used in the present invention is an effective
compound for a variety of diseases such a3 grape powdery nildew (Uncinul a
necator), apple powdery m | dew 10 (Podosphaera | eucotricha), apple scab
(Venturia inaequalis), apple alternaria blotch (Alternaria mali), apple
rust (Gymmosporangi um yamadae), apple blossomblight (Aclerotinia mali),
pear bl ack spotTHe\ pmyseart dnkektichnanelateearo sualaquedest enspenasdm col a) ,
pear rust (Gymmosporangi um haraeanum, 15 peach brown rot (Sclerotinia

ci nerea), pemwhlatiin (Wrndedjeri appliaapopni fungicisiec gopprispogdary m | dew
(Sphaerotheca fuliginea), tomato |leaf nold (C adosporiumful vam, eggpl ant
powdery n Furgiclidrl sigHeeciingseddont unnd @ Bokusxyallyilepei segineredd and

sclerotinia rot or stemrot (Sclerotinia sclerotiorum on 20 ve
as cucunmbefgter opmt beaidk pagrRdipi addednfoy r HiREOvVing, o8 peeds
an auxiliary agent for inparti

A

et abl es such
fNf@venti on,

the rain resistance to the_fungicidal

n € .
i ngredi®nt is t %H}Wéilkﬁlcgﬁ?éeréggﬁe%’c‘?‘& edB) O [Erélr Bgui d paraffin.

The pol yoxyal kyl ene resi.n .acid ester_is.produced .addi n n_al kyl ene

oxide to agFﬂg Ry 9?ﬂlk§h%ﬂ eeeéiéﬁﬁhé%'TﬁghXﬁi3{%%%%1??58??%832'}géin aci d

ester include po] yoxyethylene resin .acid _esters ohtained, by adding ethyl ene
PRy 1881 4Fngh
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resin aci STEers by "addi ng~ethyl ene oxl pro

powdery mildew (Uncinula necator), apple powdery mildew

t afnd

by
Oéypropylene
ne

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

(Exrysiphe 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,



oxide to resin acids. Polyoxyal kyl ene rosin acid esters are 5 produced by
addi ng al kyl ene oxides to rosin acid in resin acids. Exanples of the
pol yoxyal kyl ene rosin acid esters include polyoxyethylene rosin acid ester
obt ai ned by addi ng ethylene oxide to resin acids, polyoxypropylene rosin
acid ester obtained by adding propyl ene Bxi de to resin acids, and
pol yoxyet hyl ene 10 pol yoxypropyl ene rosin acid ester obtained by adding
et hyl ene oxide and propylene oxide to resin acids. The rosin acid is
nonocar boxylic acid-type diterpene acid distributed in pinus plants and
cont ai ni ngpabyesxyprepykermndesiimpacidacstens obtiainaddyedidding. pThpylene
pol yoxyal kyl ene rosin acid esters are 15 industrially avail able, and for
exanpl e, DRAiderbelueesiihaciARO agdeppdupxyeichisiene @lyoxyerppyéenesresin
available. In order to inprove the rain resistance of the fungicida
i ngr edi ent agé@oedteRs (P tdaes byeaddingetthvicng 1xisiefe Ryl @FEPYLEBEN aci d
esters and pol yoxyet hy| ene- pol yoxypr opyl ene. resin 20 acid esters anong the
pol yoxyal kgkéde F‘és?‘?ﬁ’dbi%?léisst-er§°§V@XY%}]§Y%‘?IF%&I°S&HU asddy 62 8L RYRERe rosin
acid ester and ol yoxyet hyl ene- pol yoxypropyl ene rosin acid ester are_nore
pr ef er red. PFRIRFRA e 1 Sh\?&l‘ftﬁ@ﬂ? 9 ﬂ‘@gt% I o RFdGhPe RESIBsPR1A9S
acid esters, a polyoxy resin acid_ester produced by adding.,1 to. 12 nol of
et hyl ene. obKABPLER Foi ths AIFORYALRALPhe pF O ALY G5 tarAnABERESt he 1 ai n
resi stance_of_the fungicidal .ingredien and 7. a | yoxyet hyl epe.rosin acid
ester prod88£ﬁof¥egﬁéﬁﬁﬂf:fqﬁ&nl ct Fs%?req%V?QH%P3§¥§@%6QPyﬁgﬁyﬁ?n?osin
Zg: g I's moLg: BECL§ LESkn ATt BE198LYBRYSHIMAS G A LGP LeRYLCBELLERLE
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 abietic 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



esters and the pol yoxyet hyl ene- pol yoxypropyl ene rosin acid ester, 5

pol yoxyet hyl ene- pol yoxypr opyl 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 resistance of the fungicidal ingredi@nt of the present invention, and a
pol yoxyet hyl ene- pol yoxypropyl ene 10 rosin acid ester having a HLB of 5 to
11 is particularly preferred. In the present invention, HLB is generally
used as a nunerical value which indicates hydrophilicity-hydrophobicity

bal ance of aapslydeytimtlent swsfiacaentl bstenepradiaad bysalddihg 15tbylbei ng

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

wat er - i nsoingb| ef bgthsiene prddeppelri Bohheh BOFAIB agildidsi gorki ghefgneedal ue of
HLB used in the present invention is calculated by the follow ng equation
(1): 20 (Equatidmeng thes polyexyes By aenaeP @b OPUARTI6HE FPE18r 8Gpdpart/t ot al
nol ecul ar weight) x (100/5)_ In this _equation, the nolecular weight of a

hydr ophi | i 8St&F9uPRPatite RAFEBHETIY 1eser ReIROXRIPRY LGRS Jisidr adid esh§Fene
25 oxi de added. In order to _achieve the effect of inproving the rain

resi st ahcePBIYPRECHRNANG PALYCKIPEAPENENSf THE? AU S tehPeAPlon, 8 the
Fange of  1PPbYSe SRS RSP Og Rl SheckoTH A0 (PSS SAHD BPKAER
group. 1n @ﬁgt Lﬁ#&@éphi'l”e-tﬂ%o%%‘il%f Bal DEcEP! $P% M 0Se" Q2L BELd £3LEM O
pol yoxyet h n

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



5 pol yoxypropyl ene rosin acid ester, an adequate m xing anmount is in 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 viscosity of the suspension increases and as a consequence, the
physical 10 properties of the suspension Bends to degrade. The |iquid
paraffin exhibiting the sanme effect as that of the pol yoxyal kyl ene resin
acid esters contains al kyl napht henic hydrocarbons as a nai n conponent,

bel ongs to lubricants in view of the boiling point, and conprises a m xture
of liquid thesmiximgaamdydr efarthenpolwbkyatkyldénelrquim tagidTeeterqisd
paraffin is different frommaterials generally referred to as "nornal
paraf fi n" gedetatbypaimffhierrange ofdédr too70chirie Whavedighdcreghriipssvefig t he
rain resistance of the fungicidal ingredient of the present invention, 20
t he ni xi ngthaotype off | theiiad Kydearf OFoUR.- t hEn fRATRAGtliagh 18 §heRendel 9fin the
range of 1 to 80 parts by weight, and preferably in the range of 20 to 60
parts by vvéhghPOlmiaYﬁ)‘ﬂéslqj@atﬂOél&sthé £5 5o P BUMPFYeithyleae CRYSTOL N52,
CRYSTCOL N72, CRYSTOL N82, CRYSTOL N122, CRYSTOL N172, CRYSTOL 25 N262,
CRYSTQLS mszlyampmme STA?E%PG&GcﬁﬂtB&? B(‘kcfﬁi%’fﬂqeemlééng prgupt MO
VH TE P60, COSMO WHI TE P70, COSMD WHI TE P120, COSMO 9 VH TE P200, COSMO

WH TE Pzeolnaﬁlaecfﬁw Vi 0 3t5>o 5@pP6‘HGEeBYb‘§/e1%tsm Wth I?uB‘ll’r“(’:Bﬂt ameynt

Ltd) KPS, Dufn P15 KP32 KP68, Duf ny
KP100, Téﬁiﬁn &R PE:‘;‘ iff bgi 1% Pitn

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



5 Dufny G| CP32N (produced by ldemtsu Kosan Co., Ltd.);and MORESCO WH TE
P60, MORESCO WHI TE P100, MORESCO WHI TE P120, MORESCO WHI TE P230, and
MORESCO WHI TE P350P (produced by Matsumura G| Research Corp.). However,
the liquid paraffinis not limted to these exanples. 10 The aqueous
suspensi on fornul ation of the present invéntion can be produced by the
followng two nethods: A first nmethod of production conprises mxing the
fungi cidal ingredient of the present invention, the polyoxyal kyl ene resin
acid ester or liquid paraffin, a 15 surfactant, and ion-exchanged water, and
i f requiredWHIZE H200arCORMJEHTEAR@68n andi COSMQ i ML TRY&H0, (mrodyceddbyrg t he
resultant mxture to a desired particle dianmeter, and then m xing the
prepar ed nteemeeORntt lubridaniicefor- .agtidodis 20 sol ution containing an
antiseptic m | dewproofi nqs agent. A second net hod of production conprises
m xi ng the fungPetealObkthRee DNEPFdPeAt KPES s ruient &3l K&Rdd . PBAREx@hbnged
water, and if required, a defoam n% agent and an antifreezing agent, 25
wet - gri ndi K§68neDPERYI| @htKE,OO uPEtRY QideSP1 AN PRIl §PArBrefNdand t hen
further_ mxi ngyt he_ prepared m xture wi th an emul sion 10 separ tglné pr epar ed
u

fromthe pBRyBXyStkyf r @ HUgE) P L 8PMBESY | KRRATY GRaraf i) :8%8ur f act ant
antisopticm PECRpRs T ade. . BoRESPRBHE dod MRl B RE bR ™"
MORESCO WHITE P230, and MORESCO WHITE P350P (produced by
Matsumura 0Oil 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



5 pol yoxyal kyl ene resin acid ester or liquid paraffin my be prepared by a
known net hod such as a phase inversion enulsification nethod or a
mechani cal erul sification nmethod. Exanpl es usable as the surfactant for the
aqueous suspension fornulation of the present invention include nonionic
10 surfactants such as sorbitan fatty aciif esters, pol yoxyet hyl ene sorbitan
fatty acid esters, sucrose fatty acid esters, polyoxyethylene fatty acid
esters, polyoxyethylene resin acid esters, polyoxyethylene fatty acid

di esters, pol yoxyethylene castor oil, polyoxyethylene al kyl ethers,

pol yoxyet hgeparabéky | prepartesh firoms thespo bydyvadietIgneemesdinalkyd phtayl or
ethers, formalin condensates of pol yoxyethyl ene al kyl phenyl ethers,

pol yoxyet h}ianéd ppayas&in o @y |sewdagitank . pang nien; exghgnged water, and a

pol yoxyet hyl ene- pol yoxypr opyl ene bl ock pol ynmer ethers, alkyl phenyl
poIyoxyethyhéﬁke%%¥y%ﬁ%&ﬂ%ﬁnﬂQ%ﬂi1§P0§Rngé¥9h%ﬁ %ﬂrﬂﬂQ#SQEilﬁolyoxyethylene

al kyl am nes, polyoxyethylene fatty acid am des, polyoxyethylene bi sphenyl
ethers, poMdI§HPROPEING RIPAR- pHBnRiSpRERRA. 18 SBPHISEPPeRE ?ryl phenyl
et hers,_and hi gher alcohol ol yoxyal kyl ene adduct- or pol, eth ene
other- r BOLEPRYSHEYIanT imastihACRALSFERE. SEir 1L khi r@&ﬁﬁ% BRToPe 5

f | k | f h | kyl h
Sui Fat Zs,s”%5%3%%%%??5F%ﬂs%iﬁrime*bﬁéﬁwaét At R e %ﬁﬁyoiyetyhy?ten?
bonzy| phelyy et ber el Slsifoal beoal XaENSL ML PGy P BIEAY el B8"

sul f at es, TEhe yoxyprop mer “sul ates paraffin
sulfonates Al f S, A Syl | alkylbenzene
sulfonates, nap enelgﬁﬁ)%hgfeg§e Qh?t§?4 h 92#@& %ﬁh%ﬁus

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 o0il, 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,



5 sulfonates, formalin condensates of naphthal ene sul fonates, al kyl

di phenyl ether disulfonates, lignin sulfonates, polyoxyethylene alkyl

phenyl ether sul fonates, polyoxyethylene alkyl ether sulfosuccinic acid
hal f esters, fatty acid salts, N nethyl-fatty acid sarcosinates, resin acid
salts, 10 pol yoxyethyl ene al kyl ether phosphates, pol yoxyethyl ene phenyl

et her phosphat es, pol yoxyet hyl ene di al kyl phenyl ether phosphates,

pol yoxyet hyl ene benzyl phenyl ether phosphates, pol yoxyethyl ene benzyl phenyl
phenyl ether phosphates, polyoxyethylene styryl phenyl ether phosphates,

pol yoxyet hpbépexgétlsy lend Hioryll phenyll ether bt .epolyokyeshgienéene

pol yoxypropyl ene bl ock pol ynmer phosphates, phosphati dyl chol i ne,

phosphat i dpblyoiypodpy Iene blawk @olkymephsyphates,; pauaffiiinosud fpobyeer
surfactants derived fromacrylic acid, acrylonitrile, and acryl am donet hyl
propanesul hdkpne agubEforpkemt iAO% c ddalkudt aw %P%HRQ?Q?iQﬂ:k?ﬂﬁwﬂgéﬂh9nannnniun1
chloride, nethyl polyoxyethyl ene al kyl anmoni um chl ori de, al kyl

N- et hyl py FR4EARaREDr dRENaGIeRemSURFPRARDRI Uit iYW, infPhthalene

di al kyl met hyl anmoni um chl or.i de, alkxégentaneth | propyl eneanmi ne dichl ori de,

al kyl di fret B}IL-B8R2 EP% onf AL HIMOBEenERY S ez AHIHNS ES SUHHESPREES - and

AR ATV N TR T A RN

benzol Sot hPALEPIFEESI S ARy TIeRERTng tARbNT. IR S R YO RRERY EbiBound.

the thiCkegikyfugphgé gﬁigggﬂg%igﬂglaggg Bgff 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



5 antifreezing agent such as propyl ene glycol may be added as occasion
demands. Although the present invention will be described in further detai
bel ow with reference to exanples, the present invention is not limted to

t hese exanples. 10 [ Conparative Exanple éﬂ Five parts by wei ght of
(RS)-N-[2-(1, 3- dinethyl butyl)thiophene-3t%I]-1-nethyl-3-trifluoronethyl-I|H
pyrazol e-4-carboxam de (referred to as a "fungicidal active 15 ingredient”
hereinafter), 5 parts by weight of sodiumsalt of naphthal enesul fonic acid
f ormal dehyde condensate, 1 part by weight of pol yoxyethyl ene aryl phenyl
ether, 5 paimitég teithdse afxgmpdpegl.ene gl ycol, 0.1 part by weight of a
silicon-based defoam ng agent, 0.2 part by weight of xanthane gum and 83.7
20 parts by weifhso of thermandhiseatdedmiddevpyeeting aaento suighmag l1slurry.
Then, the resultant slurry was wet-ground by Dyno M|l KDL (produced by

Shi nmar u Ehesepisethi@zolingsirgngl. asbepdaficaming e timauch @safeséiicene
prepare a fungicidal aqueous suspension fornulation. 25 [ Conparative
Exanpl e 2] cPmpeundr t he)tRFGKAREToFUCRe aF UKERERRRE HER ARG fdfedi ent, 13 40
parts by weight of a gol oxyet hyl ene rosin acid estenﬁ%;unber of nol es of
et hyl eme oRPdétRegeiny 13gents SSpPrRRY §FRe oI Y| bg adged as

napht hal enesul f oni c_aci d. f or mal dehyde condensate, 1 part by wei ght of

pol yoxyet h§FEABLAPVHEPRIRA ether, 5 parts

Although the present invention will be described in further
detail below with reference 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
[Comparative Example 2]

Five parts by weight of the fungicidal active ingredient,



5 by wei ght of propylene glycol, 0.1 part by weight of a silicon- based

def oam ng agent, 0.2 part by weight of xanthane gum and 43.7 parts by

wei ght of ion-exchanged water were nmxed to forma slurry. Then, the
resultant slurry was wet-ground by Dyno M1l KDL (produced by Shinmaru
Enterprise Co.,) using glass beads of 10 0. 75 mmin dianeter to prepare a
fungi ci dal aqueous suspension formnulation. [Conparative Exanple 3] Five
parts by weight of the fungicidal active ingredient, 1 15 part by wei ght of
a pol yoxyet hyl ene aryl phenyl ether, 0.1 part by weight of a silicon-based
def oam ng 4fepartsiney Meighiacifs abpolyekyathpiene rasdchanjdd esdesr (nemnkeni xed
to forma slurry. Then, the resultant slurry was wet-ground by Dyno MII
KDL ( pr odue&dmobgs pf refdhrvliene @xgdesadded, )13k iy RALESS be@gdabt 0f75 nmin
20 di aneter to prepare an agueous suspension. The resultant aqueous
suspensionsﬂﬁéuﬁiﬁ%%Fvﬁﬁrﬂ%ﬁ%t@ﬁ&P§P6H fonpf epard prmalsigheidgarongarsate
suspension_fornul ati on, The enul_si on was rgggred by mechani cally

emul si fyi n§ BBTpaPY WoiSRleidfh PO OXY Rl epar2FFt Phenyiafthepy wrePghtsSof a
arte By BB RLOST o age s MBPLr (i | PHShESh SRR Pl SLBORCad
i gt of PRESRUNGTEFUEIY RSEe Pagr BAFBNEY Hei9ith ST gRe ghna ana” ™
ot bam ng Aencrabrn DR 8% goflshapRbhoed R iile HiaBachoL P8R s
to forma §hH££y: T*ﬁ%h, 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 aqueous suspension

formulation.

[Comparative Example 3]
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 agqueous suspension. The resultant
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
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.).



the resultant slurry was wet-ground by Dyno MII KDL (produced by Shinmaru
Enterprise Co.,) using glass beads of 0.75 mmin dianmeter to prepare an
aqueous suspension. The resultant 10 aqueous suspension was nxed with an
enul sion to prepare a fungicidal aqueous suspension fornulation. The

enmul sion was prepared by nmechanically emtf si fying 40 parts by weight of

i soparaffin, 2 parts by weight of a polyanionic polyner surfactant
(produced by Kao Corporation), and 38.2 parts by 15 wei ght of ion-exchanged
water with homo-m xer Mark-11 (produced by Tokushu Ki ka Kogyo Co., Ltd.).

[ Exanpl e 1] Five parts by weight of the fungicidal active ingredient, 20 40
parts by weight of a polyoxyethylene rosin acid ester (nunmber of noles of
et hyl ene okXfdepav@ieive Erampdepdrlts by wei ght of sodium salt of

napht hal enesul foni ¢ aci d fornmal dehyde condensate, 1 part by weight of

pol yoxyet hyl enef By |PHHenPY ¥epght ofphie sfungicGigiadh@cyiver éE?F%‘gbe’g? ychl ,
0.1 part by weight of a silicon_25 based, def oam ng _agent, 0.2 part by wei ght
of xant hanBaﬁﬁngya‘FﬁilglhtS.of FaPCdYBFYGEPEHENS faTHh An§&hehat 8r L WREEL ni xed

AR GRS TR B L A
g et er | SoBAEPAP Uil BAIRSUS.IUREIRLR, SR 2y O WEsATPI ©
a1 9o, RAUERUSL PAPRRERY, GHSERhs UPbufE P ARPh HOBE! (Bhoflucea
by Shinmaru Enterprise Co.,) using glass beads of 0.75 mm in
diameter to prepare an agueous 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



et hyl ene oxi de added: 6) was used. 10 [Exanple 3) Five parts by weight of
the fungicidal active ingredient, 1 part by weight of a pol yoxyethyl ene
aryl phenyl ether, 0.2 part by weight of xanthane gum 0.1 part by wei ght
of a silicon-based 15 defoam ng agent, agﬂ%33.7 parts by wei ght of

i on- exchanged water were mxed to form lurry. Then, the resultant slurry
was wet-ground by Dyno MII| KDL (produced by Shinmaru Enterprise Co.,)
usi ng gl ass beads of 0.75 mmin dianmeter to prepare an agueous suspensi on.
The resul tant aqueous suspension was m xed 20 with an enul sion to prepare a
f ungi ci dal KRfuépoeducepdnsiShinmagunBnserpnisaheo enulusiing wdasgr bpadsdoby
phase inversion enulsification of 40 parts by wei ght of a pol yoxyethyl ene
rosin aci 8-28tBR {puHRetsT 9 @§eBﬁrétﬁyf%ﬁﬂ9QﬁGéia%ﬂﬂﬁgﬁﬁ §pSpPengieRs by
wei ght of pol yoxyet hyl ene aryl phenyl ether sulfate, 2 parts 25 by wei ght of
polyoxyalI%Pr@P%%Fl%%iyner, and 16 parts by weight of ion-exchanged water.
16 [ Exanpl e 4] The sane operation as that in Exanple 3 was perforned to
prepare a fungicidal aqueous suspension formrul ati on except that 15 parts by

wei ght of ol yoxyet hyl ene rosin acid ester (nunmber 5 of noles of ethylene
oxi de égdegggéngﬁsftsed. [ Exanpl e 5] Five parts by weight of the fungicidal

active ingrediept 40 parts . by wei g f.a po xyet hyl ene_pol voxypropyl ene
rosin 10 aci de'g%%esfar?enuorﬁ%:rat& b egﬁ%ﬁ) ot h%?’f ;-‘%31 saggf]e:g?r%ﬁ;é ﬁ?mber

prepare a fungicidal aqueous suspension except that 40 parts by

(DI

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
agqueous suspension. The resultant aqueous suspension was mixed

20 with an emulsion to prepare a fungicidal agueous 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 ion-exchanged water.



of noles of propyl ene oxi de added, 6)(HLB 9.1), 5 parts by weight of sodium
salt of naphthal enesul fonic acid fornmal 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 15 of a silicaon-based defoam ng agent, 0.2 part
by wei ght of xanthane gum and 43.7 parfgsby wei ght of ion-exchanged wat er
were mxed to forma slurry. Then, the resultant slurry was wet-ground by
Dyno M1 KDL (produced by Shinmaru Enterprise Co.,) using glass beads of
0.75 mmin dianeter to prepare a 20 fungicidal aqueous suspension
fornmul ati ohExpERdeptk 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 well@tsafte qpanadengam thal parkxagpleiyymasopeztermpdohobased
def oam ng agent, and 33.7 parts by weight of |on-exchanged water were m xed
to forma BFEPRYE FhEMItHEale SAUEINE SPEPPYSIRR oAk RECERLDVRBEM | |
KDL (produced by Shinnmaru Enterprise Co. g usi ng gl ass bheads  of ?.75 nmin
di anet er t&%?é%ﬁ? ePRveighte Afs 3 ROFEREY BRIV IeRE 1 I &%t19a§5465s (8¥8Pehsi on

was m xed ith_an epul sion to prepare _a_fupgicidal ueous suspension 5
fornulé?ioﬂ%nWﬂ%eﬁnﬂgzkéhV ﬁ&%§§r8§d89’pﬂgé¥9§rﬂﬁﬁ'1 on enulsification of
40 parts by wei ght of a pol yoxyet hyl ene pol yoxypropylene rosin acid ester
(nunber of noles of ethylene oxide added, 12; nunber of noles of propyl ene

oxi de addeg a%éiékg 7.0), 2 parts by weight of polyoxyethylene aryl phenyl
10 ether s Ffa , 2 parts by weight of polyoxyallyl ether polyner, and 16

parts by “eighth&eiﬁgkfg“ﬂyaﬂgﬁ%hwabfrthe 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



[ Exanpl e 7] The sanme operation as that in Exanple 6 was prefornmed to 15
prepare a fungicidal aqueous suspension fornulation except that 40 parts by
wei ght of a pol yoxyet hyl ene pol yoxypropyl ene rosin acid ester (nunber of
nol es of ethyl ene oxi de added, 3; nunber _ of noles of propyl ene oxi de added,
3)(HLB 4.5) was used. 20 [Exanple 8] Fi ve”parts by wei ght of the fungicidal
active ingredient, 1 part by weight of a pol yoxyethylene aryl phenyl ether,
0.1 part by weight of a silicon-based defoam ng agent, and 13.7 parts by
wei ght of ion-exchanged water were mxed to forma slurry. Then, 25 the
resul tant wetrgyowrd hwetDyncodtid 1b¥DDy hpreflicek iy (SPricwhagad Enjygreniiaear u
Enterprise Co.,) using glass beads of 0.75 nmin dianmeter to prepare an
aqueous suSPensi BRLNGHELFSS eadst 0£80ad 0Bl sin BFEeiedh tRaPTRPRER @Rt h an
enul sion to prepare a fungicidal aqueous suspension fornul ation. The
emul si on wAFUePre PIRRLTHA Mechdhec AEFYLEART sAIYRMP ANSPEISd OBy Wis| Bhkedf
liquid paraffin étrade nhame COSMO VWHI TE P?O_éﬁgoduced % Cosnmo 5. G|
Lubri cant sWEBD apiemylsion 1o preparfep htngtCiidlh 3RBIGWT SUSPENFARR
sur f act ant roduced by Kao Cor.pqration), and %f.Z parts .by wei ght of
on. exChanGEEMILE Lo § TR0 ORHRSER. NARKEFERATS S 00 By SFURKSRIMKI ka Kogyo
Co., Ltd.). 1 anpl e 9]. The sane eratio that, in le 1 was
per f or med F@ugf}%@%ﬁl% fc{f‘nd‘i cip3§ltsa§ el %gl%ﬁscgénasip(?nl yé’)%‘é’%ﬁ g}iﬁg? 20 parts
by wei ght L, QUi ffin.(tr | T ( pL=0 y
o o By 2R ] 8 TR TR BHR BE00URfTen?
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



15 [ Exanpl e 10] The sanme operation as that in Exanple 1 was perfornmed to
prepare a fungicidal aqueous suspension except that 40 parts by weight of
liquid paraffin (trade name MORESCO WHI TE O L P230 20 (produced by Matsumura
Ol Research Corp.)) was used. [Test Exagfle 1] Evaluation of rain

resi stance The fungi ci dal aqueous suspen %n fornul ation prepared in each
of Conparative Exanples 1 to 4 and Exanples 1 to 10 was 25 diluted with tap
wat er so that the concentration of the fungicidal active ingredient was 100
ppm Then, foliar application was perfornmed in such a manner that 40 ml of
the 19 di |l etgdogs| suspengiem was pdikegl wihthdan vemblesirppltanterepeseyhedon
stage) in each of two pots, after cotyledon | eaves of bean plants were
spreaded. Euegdaydaltaqued s @uspensicn fasmabptien. e 2oudsdgnewadr om an
artificial rainfall apparatus. After 5 drying in air, six cqtﬁledon | eaves
were cut oPreraredt ke meghandcdldive SMYLSEAEANY et RARL S wed@ghlhy OAREA METER
mkt (produced by DELTA-T DEVICES LTD). Then, the |eaves were _imersed in
75% net handilapdf rarekiin (trade pame CREMENWH T P70 dproducesd PycEoqmse

filtered with gauze and a syringe filter of 10 0.45 pmto prepare a, sanple.
The depdsi PLof LRRELRMGE Gt LHRc0Dve i RGP BAVSHIH@T el YaRLoRtSsur ed

by hi gh- f i qui h t hj | ysis . t diti
el o, andPOTRECF CSPEATU L | -RACCER BHl KPe dQubOrTi g 1o Mo SBaPcBRELT on

equation (gl DEhGMt JPedPdiinded RARUR Wi e ARGtk MEIMATTON 2)

(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 0il 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 0Oil Research Corp.)) was used.

[Test Example 1] Evaluation of rain resistance
The fungicidal aqueous suspension formulation prepared in
each of Comparative Examples 1 to 4 and Examples 1 to 10 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



Resi dual ratio = (deposit of fungicidal active ingredient after

rai nfal | /deposit of fungicidal active ingredient before rainfall) x 100 20
Condi ti ons of HPLC 25 Mobil e phase; nethanol : water = 75:25(v/v)

Wavel engt h; 250 run Flowrate; 1.0 m/mn. Columm; Waters Symmetryshild RP
8.5, dianmeter 4.6 mm |ength 250 nm Pun'd;9 LC- 6A produced by Shi madzu
Corporation Detector; SPD 6A produced by Shimadzu Corporation 20 Table 1
M xed mat eri al Nunbers of nol es of M xi ngResi dual et hyl eneanpbuntrati o oxi de
and propyl ene(Parts(% oxide addedby wei ght) Conp. 020 Exanple 1

Conp. Pol yoRjdthed esel Bxiop 2o podc pllantedr Evdheate phandes 180828edon
Conp. Nor mal paraffin3024 Exanple 3_ Conp.|lsoparaffin_3026 Exanple 4 Exanpl e
1Pol yoxyet byheadEinyéagie ofkitie pp4G39after cotyledon leaves of bean

plants were spreaded. One day after, 20 ml of rain was applied
for 20 minutes from an artificial rainfall apparatus. After
5 drying in air, six cotyledon leaves were cut off, and the
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 8.5,
25 diameter 4.6 mm, length 250 mm
Pump; LC-6A produced by Shimadzu Corporation

Detector; SPD-6A produced by Shimadzu Corporation



rosin acid ester Exanple 2Pol yoxyet hyl eneEt hyl ene oxi de 64042 rosin acid
ester Pol yoxyet hyl ene Exanple 3rosin acid esterEthyl ene oxide 34046 Exanpl e
4Pol yoxyet hyl eneEt hyl ene oxi de 31540 rosin acid ester

Pol yoxyet hyl eneEt hyl ene oxi de 12 Exanpl e 5pol yoxypr opyl ene4042 rosin acid
est er Propyl ene oxi de 6 Pol yoxyet hyl ene | e 6pol yoxypropyl eneEt hyl ene

oxi de 124044 Propyl ene oxide 12 rosin acid ester Pol yoxyethyl eneEt hyl ene

oxi de 3 Exanpl e 7pol yoxypropyl ene4049 rosin acid esterPropyl ene oxide 3
Exanpl e 8Li quid paraffin-4049 Exanpl e 9Liquid paraffin-2042 Exanple 10Liquid
paraffi n-404B1l¢Test Exanple 2] Effect on bean grey nold Two bean plants were
pl anted in one pot [hamixga @adéﬁimteLNmﬁbafs 6t tmaaws &F ghtyximd | | Regadiof the
aqueous suspension | fornul ation prepared éthydead of Exampbest 1| Fatdo and 8
per four| plastic pots was applied {exb®amrnaopydpgdene | eqeestd k| dngg)bean

"Green Top" variety, spreaded cotyl edon d:@a¥esddedOne day Bfter rainfall of
20mm of rain was applied over 1 hour froman 10 arti fi cieaidghtai pf al |
apparatuscofpfer drlying in air, the|bean 0 20
FExample 1
comp.. Polyoxythylene Ethylene oxide 15 40 26
Example 2 rosin acid ester
Comp. Normal paraffin _ 30 24
Example 3
Comp. Isoparaffin _ 30 26
Example 4
Example 1 | Lolyoxyethylene | ... ., e oxide 12 40 39
rosin acid ester
Example 2 Polyoxye?hylene Ethylene oxide 6 40 42
rosin acid ester
Example 3 Polyoxye?hylene Ethylene oxide 3 40 46
rosin acid ester
Example 4 Pol¥oxythylene Ethylene oxide 3 15 40
rosin acid ester
Example 5 Pgiygxyxype;gﬂilﬁe Ethylene oxide 12 40 42
P p Y . Py Propylene oxide 6
rosin acid ester
Example 6 Pgiyﬁxyef-gylfzﬁe Ethylene oxide 12 40 44
anp p ¥ xyp‘ 24 Propylene oxide 12
rosin acid ester
Example 7 Pgiygxyxype?c:ﬂigie Ethylene oxide 3 40 49
P p ¥ . 2 Propylene oxide 3
rosin acid ester
Example 8 Ligquid 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



21 cotyl edon | eaves were cut off and placed in a closed vessel (ice cup of
9 cmin dianeter) containing wetted filter paper. On the other hand, a
spore suspension contai ning 1x106/m of spores of grey nold fungi (Botrytis
cinerea) was prepared, and filter 5 paper._of 8 nmin di aneter inpregnated
with the spore suspension was placed on?lhe bean | eaves for inocul ation.
After the leaves were allowed to stand at 20C for 4 days in the dark, the
di aneter of a spot was neasured to determ ne a preventive value according
to the equation (Equation 3) below. The results are 10 shown in Table 2.
(Equat i on GytFreimntlieayesawere=citpotf dirdril@cead ipnar edveddr egssel - ( Spot
dianeter in treated region)/spot dianeter in untreated region x 100 15 22
Tabl e 2 Comepref £ iashPheddameteryaforta Pgpi)g Jedtedsifad ten2BapeExarfPn ethiess096

10099 2578 Suspension i n5088 Exanpl e 310091 2592 Suspepsi on in5098
other hand, a spore suspension containing 1x10°/ml of spores of

grey mold fungi (Botrytis cinerea) was prepared, and filter
5 paper of 8 mm in diameter impregnated with the spore suspension
was placed 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.
(Equation 3)
Preventive value = (spot diameter in untreated region -
spot diameter in treated region)/spot diameter in untreated
region x 100

15



Exanpl e 510098 Suspensi on i n25 84 5094 Exanpl e 810099 2559 Suspension in
Conpar ati ve5065 Exanple 1 10072 2561 Suspension in Conparative5072 Exanple 2
10084 2550 Suspension in Conparative5070 Exanple 3 10089 Tables 1 and 2
indicate that in foliar application of the fungicidal suspension of the
present invention containing the 5 polyddethylene rosin acid ester,

pol yoxyet hyl ene pol yoxypropyl ene rosin acid ester having a HLB 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 yoxyet hfhbhe Rosin acid ester, pol yoxyethylene 10 pol yoxypropyl ene rosin

acid ester| having a HLB vebaen@tra¥idd | PZeventive value
(ppm)
. . 25 94
Suspension in
Example 1 50 96
*amp 100 99
25 78
Suspension in 50 88
Example 3 100 91
. . 25 92
Suspension in
Example 5 >0 98
*amp 100 98
. . 25 84
Suspension in
Example 8 50 94
*amp 100 99
25 59
Suspension in
Comparative 50 65
Example 1
100 72
25 61
Suspension in
Comparative 50 72
Example 2
100 84
25 50
Suspension in
Comparative 50 70
Example 3
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.



or liquid paraffin. 23 CLAIM5 1. An aqueous suspension formnul ation for
foliar application fungicide, conprising a fungicidal active ingredient,
(RS)-N-12 5 (1, 3-di et hyl butyl )t hi ophene-3-yl]-1-nethyl-3-trifluoronethyl -
1H pyrazol e- 4- carboxam de, and a pol yoxyal kyl ene resin acid ester or liquid
paraffin. 2. The aqueous suspension formA&tion for foliar application 10
fungi cide according to claim1l, wherein the pol yoxyal kyl ene resin acid ester
is a pol yoxyethylene resin acid ester or a polyoxyethyl ene pol yoxypropyl ene
resin acid. 3. The aqueous suspension fornulation for foliar application 15
fungi ci de according to claim2, wherei GLAOESpol yoxyet hyl ene resin acid ester
or pol yoxyet hyl ene pol yoxypropylene resin acid ester is a pol yoxyethyl ene
rosin acid ester or a pol yoxyethyl ene pol yoxypropylene rosin acid ester. 20
4. The aqueous suspension formulation for foliar application fungicide
accor di ng t olel afm Juehts suspeRsignefagaubhaien fofir fipdlias eppdingtior oxi de
added to the pol yoxyethylene rosin acid ester is 1 to 12 per nole of rosin
aci d. 25 5furgichirie RAEMEUSIATsPofupairiiat | et imgreddieaspl (B&) r¥nl2-
fungi ci de according to claim3, wherein the pol yoxyethyl ene

pol yoxyPr o+ SrEIFSSRRL B EBioPnRRS - 4- Vi b bimertg - tra tdupsamatianl -
according to the foll ow ng_equati.on: &Equation 1). HLB = gnnLecuIar wei ght
of hydr ophitHr BYpaFe+¢ ot-gamhs) (gr and 4 polyoxydlkylene 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.

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 polyoxyethylene

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



wei ght) x (100/5) 5 6. The aqueous suspension fornulation for foliar

application

fungi cide according to claiml, conprising 1 to 70 parts by

wei ght of the pol yoxyal kyl ene resin acid ester or 1 to 80 parts by weight

of the liquid paraffin. 10

10

24

calculated according to the following equation:

(Equation
HLB

weight) x

6. The
fungicide
weight of

by weight

1)
(molecular weight of hydrophilic part/total molecular

(100/5)

aqueous suspension formulation for foliar application
according to claim 1, comprising 1 to 70 parts by
the polyoxyalkylene resin acid ester or 1 to 80 parts

of the liquid paraffin.



