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Dry Pestici@éal Conposition The present invention relates tajdhy?péstiei-dal”
.conpositions. In consideration of the environmental protection,_ water-based
formul ati ons containing no organic solvent are increasingly uéghzﬂﬁr
cortrolling pests, especially in public health. It is desired to solidrty

" these wat'er-based formul ati ons for the conveni ence of carriage.

Conventional dry fornul ations, however, Eave a problemof the insufficient
hardness and/or the low solubility in water. The present invention is

directed to a dry peStiCida!DQ?”?Q?Eléfﬁhi(Eoﬁﬁﬁgfé%éd.”9 pests (hereinafter
on) .

referred to as the conposition o e 1 nventi e conposition of the
I nvention contains an active ingredient for controlling pests, a
surfactant, a nodified starch, a carbonate, and a solid acid, wherein the

constituents of dile UGN Gr9anR8pcabloed LO9ELD IR of 2

wat er -sol ubl e p 'S SO 'n-a vo € solvent. The
conposition of the invention is rapidly dissolved in water to yield a water
- based foﬁﬁ%ﬂ%&q%ﬁionﬁfpical exanpl es of the active ingredient for
controlling pests in the conposition of the invention include pyrethroids,
or ganophosphor ousiie sigpRLderatéanbafathe, eantronmegntal protection,

water-based formulations containing no organic solvent are
increasingly used for controlling pests, especially in public
- health.

It is desired to solidify these water-based
formulations for the convenience of carriage. Conventional
dry formulations, however, have a problem of the insufficient
hardness and/or the low solubility in water.

The present invention is directed to a dry pesticidal
composition for controlling pests (hereinafter referred to as
the composition of the invention). The composition of the
invention contains an active ingredient for controlling.
pests, a surfactant, a modified starch, a carbonate, and a
solid acid, wherein the constituents of the composition are
combined together by means of a water-soluble polymer which

is soluble in a volatile solvent. The composition of the

invention is rapidly dissolved in water to yield a water -
based formulation.

Typical examples.of the active ingredien£ for
controlling pests in the composition of Fhe invention inc;ude

pyrethroids, organophosphorous compounds, carbamates, and



I nsect growm h regul ators. Typical exanples of the active ingredient are
gi ven befow. (1) 3-phenoxybenzyl chrysanthemate (2) 3-phenoxybenzyl
(1R)-chrysant hemate (3) 3-allyl-2-nethyl-4-oxocycl opent - 2- enyl

chrysant hemate (4) 3-allyl-2-nethyl-4-oxocycl opent -2-enyl (1R)
-chrysanthemate (5) 3-allyl-2-nethyl-4-oxocycl opent-2-enyl (1R trans)-
chrysanthemate (6) (S)-3-allyl-2-nethyl-4-oxocycl opent-2-enyl (IR trans)-

chr ysant heqgise dt7 JyroReh? r81 Wtods0X0Tdph 2akr eﬁxﬁ;[xhésysfoaﬁat adtefyl
(I R -chrysant hemate (8) 3-allyl-2-nmethyl-4-oxocycl opent - 2-enyl

2,2,3, 3- tetrggg%?*ﬁ&yg&gp %e%%%ggxylate (9)

1- ethynyl 2- pent chrysant hemate (10)

(i Ry - obr yodih héngﬁeer%éﬁ% %@%ﬁﬁ%%%ﬁaﬁswésgn?ﬂ‘”' SrunmEhy

2- (4-chl or ophenyl ) met hyl - but ate S) - a- cyano- 3- phenoxybenzyl
(9)-2-(4- cHﬁdr@é&Qﬁﬂ?ﬁM@enﬁéﬂh%ﬂ r?hﬁﬂéaPig?météyano 3- phenoxybenzyi
2,2,3,3-tetramet hyl cycl opropane carboxyl ate (15) 3-phenoxybenzyl
3- (2, 2- di chi3dr draliyl-2-hedinydt-dybxpclyciopenpadeenyboghrpsenthemate
.(4) 3-allyl-2-methyl-4-oxocyclopent-2-enyl (1lR)-chrysanthemate
(5) 3-allyl-2-methyl-4-oxocyclopent-2-enyl (1R, trans)-
chrysanthemate
(6) (S)—3-allylfz—methyl-4—oxocyclopent—2—enyl (1R, trans)-
chrysanthemate
(7) (S)-2-methyl-4-oxo-3-(2-propynyl)cyclopent-2-enyl
(1R) -chrysanthemate
(8) 3-allyl-2-methyl-4-oxocyclopent-2-enyl
2,2,3,3-tetramethylcyclopropanecarboxylate
(9) 1-ethynyl—Z;methyl—z—pentenyl (lR)—chrysanthemate.
(10) 5-benzyl-3-furylmethyl chrysanthemate
(11) 5-benzyl-3-furylmethyl (1lR)-chrysanthemate
(12) ao-cyano-3-phenoxybenzyl 2-(4-chlorophenyl)-3-methyl-
_ butyrate |
(13) (S)-o-cyano-3-phenoxybenzyl (S)-2-(4-chlorophenyl)-3-
meéhylbutyrate
(14) o-cyano-3-phenoxybenzyl 2,2,3,3-tetramethylcyclopropane
carboxylate | 5
(15) 3-phenoxybenzyl 3-(2,2-dichlorovinyl)-2,2-dimethylcyclo-

propanecarboxylate



3 (16) .a-cyano- 3- phenoxybenzyl 3-(2,2-dichlorovinyl)-2,2-

. di et hyl cycl opr opanecar boxyl ate (17) a-cyano-4-fl uoro-3-phénoxybenzyl
3-(2,2-dichlorovinyl)- 2,2-dinmethyl cycl opropanecar boxyl ate (18)

a- syano- 3- phenoxybenzyl chrysanthemate (19) a-cyano-3-phenoxybenzyl

(IR -chrysant hemate (20) a-cyano- 3-phenoxybenzyl

2- (4-di f 1 uor onet hoxyphenyl ) - 3- nethylbut§rate (21) a-cyano- 3- phenoxybenzyl

(S)-2-(4-difluoromet hoxyphenyl)- 3-nethyl putyr at 22) . -
a-cyano-3-bh@ho%?ﬁ@ﬁ&?Tg?QQ@%#%ﬁﬁ?ﬁﬁY%i%%f%&%&éiéhﬁ vinyl)-2,2

br onoet hyl ) cycl opr opanecar boxyl ate (23) a-cyano- 3- phenoxybenzyl

2, 2- di net hgimetiiplencbepropanecarharirlafa hyl vi nyl ) cycl opr opanecar boxyl at e
(24) 2-(4-ethoxyphenyl)-2-methyl propyl 3-phenoxybenzyl ether (25)

2- et hyl - 3¢phpnyt-beganyt4¢ERibran3)pReioxiiveidyl -B- (2-2-dichlorovinyl) —-

chl oro-2-trifluoronethylvinyl)cycl opropanecar boxyl ate (26)

3,4,5,6-tesrab {3 Yeeidemat e (27
3,4,5,6-te%f%h%géggﬂ%£§#$E?%gﬂgéég%aéﬁﬁﬁ-chfisanthegaté (28)

\(/|S)ny?) C)Zlag?agHggﬁg%églggﬁ%%é%&%r%%&gIé@ﬁ%ﬁ{%ﬁ%% 6-tetrafl uorobenzyl

U Y bk RAIE PR 0
vi nyl ) -2, 2-di net hyl cycl opr opanecar boxyl at e
: (20) oa-cyano-3-phenoxybenzyl 2-(4-difluoromethoxyphenyl)-3-

methylbutyrate
(21) o~cyano-3-phenoxybenzyl (S)—2—(4-difluoromethoxyphenyl)—
3-methylbutyrate
(22) o~-cyano-3-phenoxybenzyl 2,2-dimethyl-3-(1,2,2,2-tetra-
bromoethyl) cyclopropanecarboxylate
(23) o-cyano-3-phenoxybenzyl 2,2-dimethyl-3-(2-chloro-2-tri-
fluoromethylvinyl)cyclopropanecarboxylate
(24) 2-(4-ethoxyphenyl)-2-methylpropyl 3-phenoxybenzyl ether
(25) 2-methyl-3-phenylbenzyl (1R, trans) -2, 2-dimethyl-3-(2-
chloro-2-trifluoromethylvinyl)cyclopropanecarboxylate
(26) 3,4,5,6-tetrahydrophthalimidomethyl chrysanthemate
(27) 3,4,5,6-tetrahydrophthalimidomethyl (1R)-chrysanthemate
(28) (S)-o-cyano-3-phenoxybenzyl (1R, cis)-3~-(2,2-dibromo-
vinyl)—2,2-dimgthylcyclopropanecarboxylate
(29) 2,3,5,6-tetrafluorobenzyl 3-(2,2-dichlorovinyl)-2,2-
dimethylcyclopropanecarboxylate
(30) 2,3,5,6-tetrafluorobenzyl (1R, trans)-3-(2,2-dichloro

vinyl) -2, 2-dimethylcyclopropanecarboxylate



(31) 0, 0-dimethyl O-(3-methyl-4-nitrophenyl) phosphorothioate (32)

, 0-di méthyl S-[1, 2-di (et hoxycarbonyl’)ethyl] phosphorodithioate (33)

, 0-di met hyl 0- (4-cyanophenyl) phosphorothioate (34) 0, 0-dinethyl

(a- et hoxycar bonyl benzyl) phosphorodithioate (35) 0, 0-diethyl
(2-isopropyl -4-nethyl -6-pyrimdinyl) phosphorothioate (36) 0, 0-dinethyl
[ 3- net hyl - 4- (et hyl t hi o) phenyl ] phosphdor ot hi oate (37)

(

4- br ono- - di chl y 0-di et hyl [ .
et howy- 4A0] 5 S LEROTRGTTOL (3-HaEhal M p PEESPRELOY S SendEptnioate
-(2,4,5-trighl orgphenyl hgsphor ot hi oat e (40). 0, O-di et h
-(3,5,6-tHP§HIg?gtg4B§F%§§l%'gﬂoébﬂb#%Eﬂ?%éf%g?ﬁﬂylb?€@%¥LethyI
-(3,5,6-trichloro-2-pyridyl) phosphorothioate (42) 0, O-di net hyl
-(4-bronDPQP§PéPéﬁﬂéﬁééﬁé ¢l ) phosphorot hi oate (43) di et hyl
2, 2-di chl orovi nyl phosphate (44) 0O, S-di net hyl N acetyl phosphor oam dot hi oat e
(45) 0- (2, 438i) chl, ordpmetthly)l O-dédhglyasophepyl) phlossabioeoeiithvabe e (46)
0, O-di met hyl S-(5-nmet hoxy-1, 3, 4-thi adi azol i n-2-o0on-3-yl - nethyl)
phosphor odi(ihi) ogt, ©-G4 Rk tliyIEShY -3t BoRyEaFEEh P1Behz PY AT Sy SE Y FORDERNOARL e
(48) 0O-ethyl O-(4-nitrophenyl) benzenephosphonot hi oate

(35) 0,0-diethyl O-(2-isopropyl-4-methyl-6-pyrimidinyl)

CQOOONOOOMOODN

phosphorothioate

(36) 0,0-dimethyl O-[3-methyl-4-(methylthio)phenyl]
phosphorothioate

(37) O-(4-bromo-2,5-dichlorophenyl) O,0-diethyl
phosphorothioate

(38) 2-methoxy-4H-1, 3,2-benzoxaphosphorin-2-sulfide

(39) 0,0-dimethyl 0-(2,4,5-trichlorophenyl) pﬁosphorothioate
(40) 0,0-~diethyl 0-(3,5,6-trichloro-2-pyridyl) phosphorothiocate
(41) 0,0~dimethyl 0-(3,5,6-trichloro-2~-pyridyl)
phosphorothioate

(42} 0,0~-dimethyl O-(4-bromo-2, 5-dichlorophenyl)
pﬁosphorothioate

(43) dimethyl 2,2-dichlorovinylphosphate

(44) 0O,S-dimethyl N-acetylphosphoroamidothioate

(45) 0—-(2,4-dichlorophenyl) O—eghyl é—propyl phosphorodithioate
(46) 0,0-dimethyl S-(5-methoxy-1,3,4-thiadiazolin-2-on-3-yl-
methyl) phosphorodithioate | |

(47) dimethyl 2,2,2-trichloro-l-hydroxyethylphosphonate

(48) O-ethyl O-(4-nitrophenyl) benzenephosphonothiocate



(49) 0;0-dinethyl S-(N-nmethylcarbanmoyl nethyl) phosphorodithioate (50)

2-Sec-butyl phenyl N-nethyl carbamate (51) 3-net hyl phenyl N-nethyl car bamat e

(52) 3, 4-dinethyl phenyl N-methyl carbamate (53) 2-isopropoxyphenyl

N-net hyl carbamat e (54) 1-naphthyl ‘N-met hyl carbamate (55) 2-isopropyl phenyl

N- net hyl carbamate (56) 2, 3-di hydro-2, 2-di met hyl - 7- benzof ur anyl _

N- di but yl am not hi o- N-nethylcarbanate (57% _

5- met hoxy- 3- ( 2- met hoxyphenyl ) - 1, 3, 4- oxadi azol -2 (3H) -one (58)

1-[3, 5- dlchHSiOOAOthmﬁthz $= (N1h¢ thoy brastbgmoYlmethyl)

pyri dyl oxy) phenyl | -3- (2, 6-di fl uorobenzoyl )urea (59)

1- (3, 5-di cphosphdrddithioatephenyl)-3-(2, 6-di fl uoro- benzoyl)urea (60)
3,5-dichloro-4-(1,1, 2,2-tetrafl uoroet hoxy) phenyl ]-3- (2,

fIuoro@gg;ongengat9§§Qe§§hMﬁ_£éﬁ > PhEAndienoxy) et hyl car bamat e (62)

1-[
? FL (2-chloro-4-trifluoronethyl phenoxy)-2-11 uoro-
h ] - 3- I
7%, 131 S5Hn &EFﬂégﬁﬁ%?%x%@@lﬁﬁ?% ik
4,7,9,12- 3,1 O (64
1-( chlo£25%2a§ ?e§£§§€%?HP$?%%fb§gﬁ%g$Y Qﬁ%éggaﬁﬁ ?sopropyl
( 4

2E, 4E) - 11- net hoxy-3, 7, 11-tri met hyl - 2, 4- dodecadi enoat e

(53) 2- lsopropoxyphenyl N—methylcarbamate

(54) l-naphthyl N-methylcarbamate

(55) 2-isopropylphenyl N-methylcarbamate

(56) 2,3-dihydro-2,2-dimethyl-7-benzofuranyl
N-dibutylaminothio-N-methylcarbamate

(57) 5—methoxy—3—(2-méthoxyphenyl)-l,3,4-oxadiazol—2(3H)-one
(58) 1-[3,5-dichloro-4-(3-chloro-5-trifluoromethyl-2-
pyvridyloxy)phenyl]-3-(2, 6-difluorobenzoyl)urea

(59) 1-(3,5-dichloro-2,4~-difluorophenyl)-3-(2,6-difluoro-
benzoyl)urea

(60) 1-({3,5-dichloro-4-(1,1,2,2~-tetrafluoroethoxy)phenyl]-3-
(2, 6-difluorobenzoyl)urea

(61) ethyl 2-(4-phenoxyphenoxy)ethcharbamate

(62) 1-[4-(2-chloro-4-trifluoromethylphenoxy)-2-fluoro-
phenyl]-3-(2, 6-difluorobenzoyl)urea

(63) 3,7,9,13-tetramethyl-5,11-dioxa-2,8,14-trithia-
4,7,9,12-tetraazapentadeca-3,12-diene-6, 10-dione

(64) 1-(4-chlorophenyl)-3-(2,6~-difluorobenzoyl)urea

(65) isopropyl (2E,4E)-ll-methoxy-3,7,1ll-trimethyl-2,4-

dodecadienocate



6 (66) eth
2-tert-but
tetrahydro
2- (2-pyrid
(70) N-cyc
I nvention

active ing
arbitrari

accordi ng

% by wei gh
t he conpos

sur fact ant
lignin sul
sul f at es,

esters of

al kyl ethe
styryl phen
and pol yox

yl (2E,4E)-3,7,11-trinmethyl -2, 4- dodecadi enoate (67)
yl i m no- 3-isopropyl -5-phenyl -3, 4,5, 6- o

-2H 1, 3, 5-t hi adi azi n-4-one (68) 4-phenoxyphenyl

yl oxy) propyl ether (69) 2-phenoxy-6-(nheopentyl oxymet hyl ) pyrid
| ohexyl -1, 3,5-triazine-2,4,6-triam ne The conposition of the

may i nclude one active ingrediént or a conbi nation of two or

B BERy A LRETE PR T A o e el Lt " SR ¥ nea

i ne

nor e

tao_th f the actiye ingredient, but is generally 0.01 to 50
ﬁ§7§r2r%¥§§r§u6¥21an§0¥@&59 R hT RS bt the 1 ¥t al  wei ght  of
ition of the invention. The surfactant used in the invention can
enul sify abetserhydsperlely ReSathiediantpettian® and the other constituents
of the composition. Typical exanples of the surfactant include anionic

g68lch-pheabkyphanyl s { prpyesdy bdky) pragmht heithearesul f onat es,
fonates, dial kyl sul fosuccinates, polyoxyethyl eneal kyl aryl et

o3l i2-%bﬁbx?abt-$n@ép§ﬁ@91&£f?g%tgﬁﬁlt/)iﬁ&&'i‘c@i&i@xy| group, and

fatty acids, and nonioni¢” sur S such as pol yoxyet hyl ene

her

RN b R i Tt A e i PR AT

yethylggg composition of the invention may include one active
ingredient or a combination of two or more active
ingredients. The mixing ratio of the combination is selected
arbitrarily. The content of the active ingredient may be
determined according to the type of the active ingredient,
but is generally 0.01 to 50 % by weight, preferably 0.1 to 30
% by weight based on the total weight of the composition of

the invention.

The surfactant used in the invention can emulsify and/or

disperse the active ingredient and the other constituents of
the composition. Typical examples of the surfactant include
anionic surfactants such as alkyl arylsulfonates, alkyl
naphthalenesulfonates, lignin sulfonates, dialkyl
sulfosuccinates, polyoxyethylenealkylaryl ether sulfates,
alkali metal salts of copolymers having carboxyl group, and
esters of fatty acids, and nonionic surfactants such as
polyoxyethylene alkyl ethers, polyoxyethylene alkyl phenyl
ethers, polyoxyethylene styrylphenyl ethers, polyoxyethylene

alkyl esters, sorbitan alkyl esters, and polyoxyethylene



7 sorbitan al kyl esters. A cationic surfactant or anphoteric surfactant nmay
al so be-applicable according to the requirements. The conposition of the

i nvention may include one surfactant or a conbination of two or nore
surfactants. The content of the surfactant is generally 0.1 to 60% by

wei ght, preferably 1 to 50% by wei ght based on the total weight of the
conmposi tion of the invention. Exanples ofl the nodified starch applicable to
the invention anlugﬁ a-starch, dextrin, degradation products of starch,

starch oxi §O¥PiAAR Sk¥ihegERFTat | feSatEphier ERAFRGtANGI PR IBPRRBEFIEd
starches, for exanple, PINEFLOW (Matsutani Chem cal Corporation) may be
used as ressinfagtanthmagonilent bef appéigediei adcerdind @ Terally 10 to
80% by wei ght, preferably 20 to 70% by wei ght based on the total weight of
t he conposireiquirehenlts.i nTaet compodheicar bonshe isvenefen atey fncabdal i
nmetal, alkaline earth netal or ammoni um carbonate, hydrogencarbonate or

sesqui car bgRat 8urkreicaak 8xaBPkefibhatNEnCatbeRet &r anptd CabELatLahPE. |
i nvention include sodi um carbonate, potassium carbonate, |ithium carbonate,

A R e S R et
BB BB B LD SERTHACTRPoRE an B oA TRD 0k
weight of the composition of the invention.

Examples of the modified starch applicable to the
invention include a-starch, dextrin, degradation products of
starch, starch oxides, and starch derivatives. Commercially
available modified starches, for example, PINEFLOW (Matsutani
Chemical Corporation) may be used'as received. The content
of the modified starch is generally 10 to 80% by weight,
preferably 20 to 70% by weight based on the total weight of
the composition of fhe invention.

The carbonate is preferably an alkali metal, alkaline
earth metal or ammonium carbonate, hydrogencarbonate or
sesquicarbonate. Typical examples of the carbonate applicable
to the invention include sodium carbonate, potassium carbonate,
lithium carbonate, ammonium'carbonate, calcium carbonate,
sodium hydrogencarbonate, potassium hydrogencarbonate, lithium
hydrogencarbonate, ammonium hydrogencarbonate, sodium
sesquicarbonate, potassium sesquicarbonate, and ammonium
sesquicarbonate. Sodium carbonate, potassium carbonate,

sodium hydrogencarbonate, and potassium hydrogencarbonate are



sodi_.um hydr ogencar bonat e, and pot assi um hydrogencarbonate are .8

especi ally preferable. The carbonate preferably contains at |east 50% by
wei ght, preferably at |east 70% by wei ght of particles having a diameter of
74 to 2,000 pm In order to inprove the honogeneity of mxing, the
carbonate preferably contains 5% or |ess by weight, nore preferably 3% or

| ess by weight, of particles having a di 8neter of 1,000 pmor greater. The
conposition of the_invention may include only one carbonate or a

combi nat i oRSBECEAd1¥r PRELETeRLBonalle GrKlenadite preferabhy Contd s Bhanpl es
of the solid acid applicable to the conposition of the invention include

. citric aci deasticéPfi byawedghtial prefarablyfamaleastaci® hwurwaight azf d,
oxalic acid, malonic acid, nmalic acid, adipic acid, boric acid, sodium

di hydr ogenphesphate, hpotiagskudi ddyes ogenNPhosP Bl @00 henzoi n atder std f ani ¢
acid, salicylic acid, ascorbic acid, glutamc acid, aspartic acid, sorbic

actd, i cotpievactfle ABHqBRRBYLICEEISi ard, WAL Asratisho frmeLcan O,

citric aci succi ni ¢ acl aci aric acid

The conposi tion.of e inyention may Jjnclude only.on olid acid or .a
conbi nat | ofCBEHS P Abr Yo8si Bl ARYeREr HEfe Hdr il 8 Y LisdE By
total content of the carbonate and the solid acid is generally 0.1 to 70%
by wei ght, WBi@PEr aBfyP25ti6la80hpying a diameter of 1,000 um or

greater. The composition of the invention may include only one
carbonate or a combination of two or more carbonates mixed at
an arbitrary ratio.

Examples of the solid acid applicable to the
composition of the invention include citric acid, succinic
acid, maleic acid, fumaric acid, tartaric acid, oxalic acid,
malonic acid, malic acid, adipic acid, boric acid, sodium
dihydrogenphosphate, potassium dihydrogenphosphate, benzoic
acid, sulfémic acid, salicylic acid, ascorbic acid, glutamic
acid, aspartic acid, sorbic acid, nicotinic acid, and
phenylacetic acid. Maleic acid, fumaric acid, citric acid,
succinic acid, malic acid, and tartaric acid are preferable.
The composition of the invention may include only one solid
acid or a combination of two or more solid acids mixed at an
arbitrary ratio.

The total content of the carbonate and the solid acid
is generally 0.1 to 70% by weight, preferably 10 to 40% by
weight based on the total weight of the composition of the

invention. The weight ratio of the carbonate to the solid



wei ght based on the total weight of the conposition of the invention. The
wei ght ratio of the carbonate to the solid 9 acid is generally 1:5 to
5:1, preferably 1:3 to 3:1. The water-sol uble polymer which is soluble in a
vol at'i | e .sol vent used in the invention, is highly soluble, preferably

sol ubl e at. a concentration of at least 0.1 % by weight, preferably at |east
1% by wei ght, in a non-aqueous sol vent hé%ing a boiling point of 100[err]C
or less. Exanples_of_ the lj cahl e wat er-sql ubl e pol yners i ncl ude

- hydr oxypr op%ﬁlci:eﬁ UQ%%%a%@Fyi/‘lciap oPE§ r‘?&fﬁ’ﬁré{t Bry%mg& Pulq'oSe, and

hydr oxypropyl nethyl cellul ose. Polyvinyl pyrrolidone _is_preferable since
it gives both thefR3ifvf3Egemio il oo vies Mﬁécﬁi@ﬁ welaP oM@ ity to the
. conposition of the invention. The content of the water-soluble polyner is
general | y OGrdlatwi Ro%diventd giagd pirefuhealingebtiionl 5%sbhiwbilyhiscBadde, on t he
total weight of the conposition of the invention. The conposition of the

i nvention igrdfenaild sdiublxale cditadlittatdohhe fagti Yeashgoedi @by the
surfactant, the nodified starch, the carbonate, the solid acid, the

wat er - sol uble pol yrpre Ml adn § Sathildhloe 6l ‘15:%' ?veiti h#,Vqhab lngnS@q‘é%lBh’s and

the volatile solvent (for exanple, methanol’, ethanol, isopropyl™ alcohol,
Lt el PR, o R €001 0,05 B8 SO ERET 8L ortsigbeLaLino
the applicable water-soluble polymers include hydroxypropyl
cellulose, polyvinyl pyrrolidone, methyl cellulose, and
hydroxypropyl methyl cellulose. Polyvinyl pyrrolidone is
preferable since it gives both the sufficient hardness and
the high water solubility to the composition of the invention.

The coﬂtent of the water-soluble polymer is generally
0.1 to 20% by weight, preferably 1 to iS% by weight based on
the total weight of the composition of the invention.

The composition of the invention is prepared, for
example, by mixing the active ingredient, the surfactaﬁt, the
modified starch, the carbonate, the solid acid, the
water-soluble polymer which is highly soluble in a volatile
solvent, and the volatile solvent (for example, methanol,
ethanol, isopropyl alcohol, tert-butanol, acetone,
chloroform, or methylene chloride) and evaporating the
volatile solvent. The volatile solvent is preferably a non-
aqueous solvent having a boiling point of 100°C or less.

Another solvent in which the active ingredient is dissolved,

silica, a mineral carrier, an antiseptic, and a stabilizer



LN

aqueous -sol vent: having a boiling point of 100[err]C or |ess. Another

sol vent *in which the active ingredient is dissolved, silica, a m neral
.carrier, an antiseptic, and a stabilizer 10 may al so be added accordi ng

to the requirenments. The conposition of the invention may be manufactured
~in the shape of blocks, granules, tablets and the |ike. Al though the

I nvention is further described in detail pased on the foll ow ng exanples,

these exanples are only illustrative and not restrictive in any sense. In

the descri pidywralsd de ddied acrvordings'tor eheeseqisrepnants. by wei ght'.

Exanple 1 Three parts of d-allethrin (3-allyl-2-methyl-4-oxo-

cycl opent - 2- eny| frlRPMIFIGRE TR @he InRBRESoAf mdy BBERSABERBtured in
(3- phenoxybenzyl (1R)-chrysanthemate), 0.6 parts of "BHT (antiseptic), and

25 parts o:‘)\;ehl—éi 'ﬂa}éeljogf Syhact @%%nmggt agggﬁgﬂ abénglggl?gl\/p{geYUSHl - SEl YAKU

CO., LTD.) re mxed under ml'd’heating’t nogeneous sol ution
After addition of 9 parts of polyvinyl pyrrolidone, the,mxture S,

di ssolved in 24 6&#@?“@%‘§%ea&@W§H§FBPh§ﬁoFuﬁFgEH gﬁFﬁF%Bﬁé(ﬁ?vgégi}; on
the other hand, thirty two parts of PINEFLOW (nodified starch manufactured
by Mat sut aias@eesire sihecdioddoatingnpxamplesy t §hefesedpuRt-ear 86RaPBlYand 14. 4

parts of -
illustrative and not restrictive in any sense. In the

description below, the term 'parts' represents 'parts by
weight'.
Example 1

Three parts of d-allethrin (3-allyl-2-methyl-4-oxo-
cyclopent-2-enyl (lR)-chrysanthemate), 3 parts of d-
phenothrin (3-phenoxybenzyl (1R)-chrysanthemate), 0.6 parts of
BHT (antiseptic), and 25 parts of Himal 1119 (surfactant
manufacturéd by MATSUMOTO YUSHI-SEIYAKU CO.,LTD.) were mixed
under mild-heating tolyield a homogeneous solution. Af?er
addition'of 9 parts of polyvinyl pyrrolidone, the mixture was
dissolved in 24 parts of an acetone/ethanol mixed solution
(v/v=1/1).

On the other hand, thirty two parts of PINEFLOW
(modified starch manufactured by Matsutani Chemical
Corporation), 13 parts of sodium carbonate, and 14.4 parts of
succinic acid were mixed with a blender, to which the
solution prepared above was added. The obtained mixture was
put in a cylindrical vessel having the diameter of

approximately 5 cm, allowed to stand still, and dried under



succinic acid were mxed with a blender, to which the solution prepared
above was added. The obtained mixture was put in a cylindrical vessel
havi-ng the dianeter of approximately 5 cm allowed to stand still, .and
dried under reduced pressure to yield the conposition of the invention.
Exanple 2 A mxture including 1.5 parts of prallethrin ((S)-2-

met hyl - 4-oxo0- 3- (2- propynyl ) cycl opent - 2-ehyl (1R)-chrysanthenmate), 3 parts
of cyphenothrin (a-cyano-S-pheanxbenzyI (IR -chrysanthemate), 0.5 parts of
BHT (anti s&pAberd REGSFRIBales Yorldi Faf ¢ampositidmceAnthaniiyaRtieRd by
MATSUMOTO YUSHI - SEI YAKU CO., LTD.) was bl ended well under mld-heating to
yield a hoBxgepdeud solution. After addition of 7 parts of polyvinyl
pyrrolidone, the m xture was dissolved in 20 parts of the acetone/ethanol

m xed sol ution (@ wikture Oacthainghershpagtsfoftyraywetris ofsPHAEFLONV
(rmodified starch manufactured by Matsutani Chem cal Corporation), 9 parts

of sodiun1ﬁg&ﬁgaaheoxen@-k@rgéeb§ngi)égeg'ﬁéﬁta@lgn%@re mxed with a

bl ender, to i'ch the sol ution pfepare ove was added. The obt ai ned

appr oxt mat a 7Ry SaRbRRAERT T aRRREr: PP CBhAR B haer educes
pressure t3&Wé§5%05@9p%22233£%£2§1OQ1%?9CLQ§§2£€§QmaE§??p6?sgparts of
BHT (antiseptic), and 17 parts of Himal 1187 (surfactant
manufactured by MATSUMOTO YUSHI-SEIYAKU CO.,LTD.) was blended
well under mild-heating to yield a homogeneous solution. After
addition of 7 parts of polyvinyl pyrrolidone, the mixture was
dissolved in 20 parts of the acetone/ethanol mixed solution
(v/v=1/1).
On the other hand, fifty two parts of PINEFLOW
(modified starch manufactured by Matsutani Chemical
Corporation), 9 parts of sodium carbonate, and 10 parts_of
succinic acid were mixed with a blender, to which the
solution prepared above was added. The obtained mixture was
put in a cylindrical vessel having the diameter of
approximately 7 cm, allowed to stand still, and dried uqder
reduced pressure to yield the composition of the invention.
Example 3
A mixture including 2.2 p;rts of d-allethrin, 2.2 parts
of d-phenothrin, 0.4 part of BHT (antiseptic), and 17.6 parts

of Himal 1119 (surfactant manufactured by MATSUMOTO YUSHI-

SEIYAKU CO.,LTD.) was blended well under mild-heating to



L

A mxture including 2.2 parts of d-allethrin, 2.2 parts of d-phenothrin,
+ 0.4 part of BHT (antiseptic); and 17.6 parts of H mal 1119 (surfactant
manuf act ured by MATSUMOTO YUSHI - SEI YAKU CO., LTD.) was bl ended wel | under

m | d-"heat.ing to 12 yield a honbgeneous solution. After addition of 6.2
parts of polyvinyl pyrrolidone, the m xture was dissolved in 30 parts of

t he acet one/ et hanol m xed solution (v/v=121). On the other hand, 53.6 parts
of PI NEFLOWN_ nodi fied starch manufactured by Mtsutani Chemi cal

Cor por at i o)ield @ [ﬁ%ﬂngyaqyﬁdﬁ@%ﬂ&épbenaﬁéteénéd@%Qlﬁﬁr?§ 8#2sna&tfi €faci d
were blended well with a mxer, to which the solution prepared above was
added. The poityaiimad mytneld deae, pthei niztuyei walsi dhssobved| ihadPngatrhe

di aneter of approximately 5 cmand dried at roomtenperature and

subsequent Iof WhEeradea @ th=e93Unexb8 ¥oehdibhe (epePgifion of the
I nvention as tablet. The tabl et of the invention thus obtained in Exanple 3

was shaken in watgy aggegu ug ko hHgi i (W V) of
d-allethrin and O. 2@6(m/ ; %aﬁgﬁeggtﬁr?%fe%hgftglﬁg?iggs ggﬁplégg |y

s o o A A o e EpEbY L B 0 20
(antiseptic), and SRRl 5,2 1119 Gourict apt mmoutact ured by

were blended well with a mixer, to which the solution
prepared above was added. fhe obtained ﬁixture was put in a
cylindrical vessel having the diameter of approximately 5 cm
and dried at room temperature and subsequently under reduced
pressure to yield the composition of the invention as tablet.

The tablet of the invention thus obtained in Example 3
was shaken in water to prepare an aqueous solution containing
0.2% (w/v) of d-allethrin and 0.2% (w/v) of d-phenothrin.
The tablet was completely dissolved in water after seven
minutes. |
Example 4

A mixture including 2.0 parts of d-allethrin, 2.0 parts
of d-phenothrin, 0.4 parts of BHT (antiseptic), and 15.8
parts of Himal 1119 (surfactant manufactured by MATSUMOTO
YUSHI-SEIYAKU CO.,LTD) was blended well under mild-heating to
yield a homogeneous solution. After addition of 5.6 parts of
polyvinyl py:rolidone, the mixture was dissolved in 30 parts
of the acetone/ethanol mixed solution (v/v=1/1).

On the other hand, 48.4 parts of PINEFLOW (modified



YUSHI - SEI YAKU CO., LTD) was bl ended wel | under mild-heating to yield a
honogeneous sol ution. After addition of 5.6 parts of polyvinyl pyrrolidone,
“the m xture was dissolved in 30 parts of the acetone/ethanol m xed sol ution
(v/v=1/1), On the other hand, 48.4 parts of PINEFLON nodified 13 starch
manuf act ured by Matsutani Chem cal Corporation), 12.9 parts of sodi um
carbonate, and 12.9 parts of succinic acpd were blended well with a m xer,
to which the soution prepared above was added. The .obtained m xture was put
in a cylindrtiarath wearsafadtudery byhMatisarandr Chkmappilogbrpoeayibngm 12l.Bowed
to stand still, and dried under reduced pressure to yield the conposition

of the i nvqmmfn @& dohlet .cabibonaakl etanaf 1£he bavest bgnstibysnebt aicied in
Exanpl e 4 was shaken in water to prepare an aqueous sol uti on cont ai ni ng

0.2% (W V) | drfidy Iwbla_n%f&r@% ), Of od7/RR EBOEHE:' gou'tfhent abhgtar\%s

conpl etely |sso ved in water after seven m nutes. t he tabl et

conpositions Qf the | i on, bt ai.ned i.n | es 1 t ough_4 had
sufficient W he & BiefeF§b|§t&%P8& E&F$§§8 5858 % Eg 8xcel | ent wat er
solubility, thereby haV|ng hi gh val ue_of commodity. The tablet of the

i nventi on cBtlEineEEgat %@Vﬁﬁ§ Ghes SLeRgter ﬂétéPpFBXbFéE§#¥ &ncm,
aqueous sol ution contalnlng 0.1% (wv) of d-allethrin and 0.1% (w v) of

d- phenot hriaklowed to stand still, and dried under reduced pressure to

yield the composition of the invention as tablet.

The tablet of the invention thus obtained in Example 4
was shaken in water to prepare an aqueous solution containing
0.2% (w/v) of d~allethrin and 0.2% (w/v) of d-phenothrin.

The tablet was completely dissolved in.water after seven
minutes.

All the tablet compositions of the invention obtained
in Examples 1 through 4 had sufficient hardness and
preferably dried surface as well as excellent water
solubility, thereby having high value of commodity.

The tablet of the invention obtained in Example 3 was
dissolved in water to prepare an aqueous solution containing
0.1% (w/v) of d-allethrin and 0.1% (w/v) of d-phenothrin.

The aqueous solution was directly sprayed onto six American
cockroaches to result in the fatal rate of 100%.

Polyethylene glycol (PEG2000) which is a water—-soluble
polymer and solid at ordinary temperature, was added in place
of the modified starch in Examples 3 and 4 to prepare

comparative compositions. Each comparative composition was



- The aqueous solutlon was directly sprayed onto six American cockroaches to
result in the fatal rate of 100% Pol yethylene glycol (PE&000) which is a
wat er - sol ubl e polynmer and solid at ordinary tenperature, was added in place
of -the nodified starch in Exanples 3 and 4 to prepare conparative

conposi tions. Each conparative conposition was 14 shaken in water to
prepare an aqueous solution containing 034% (W v) of d-allethrin and 0.2%
(wv) of d-phenothrin. It took nore than 30 minutes to conpletely dissolve
t he conpar ajHaleerc dirposE et iprapalirer anOadgukeust Belukadd, coatpdnhdhigve
tablets were prepared by sinply mxing the constituents of Exanples 3 and 4

respectively, {4 hgy AR £ URONAHh A% @fﬁ”@' o3 3wty HrbutpRehoeaminned iy
means of the mater-soluble polyner) The conparative tablets had

insufficie rgﬂg fiyve I |m ter to
prepare anq%qﬁgous sgiu I on %g%%gk%.%é 6%%%1%“fﬁ§sdﬁggg ??n and 0. 2%
(w'v) of défhenot rin. It took .nore than 30 mnutes to conpletely di ssol ve

“the conpar 8 CIPRRkEens inyaterp §ry pesticidal conposition

conprising an active
On the other hand, comparative tablets were prepared by

simply mixing the constituents of Examples 3 and 4
respectively (the same component as Examples 3 and 4 but not
combined by means of the water-soluble polymer). The
comparative tablets had insufficient hardness. Each
comparative tablet was shaken in water to prepare an aqueous
solution containing 0.2% (w/v) of d-allethrin and 0.2% (w/v)
of d-phenothrin. It took more than 30 minutes to completely

dissolve the comparative tablets in water.

~




i ngredi.ent for controlling pests, a surfactant, a nodified starch, a
carbonate, and a solid acid, wherein said constituents of said conposition
are conbi ned toget her by means of a water-soluble Hulnlrmnum”muumsol ubl e
in:a volatile solvent. 2. A conposition according in the
wei ght percentage of the active ingredient is within therafge®of*0.01 to
50% the weight percentage of the surfact@nt is within the range of 0.1 to
60% the weight percentage of the nodified starch is within the range of 10
to 80% the total weight percentage ofCka&iditarbonate and the solid acid is
within the range of 0.1 to 70% the weight ratio of the carbonate to the
solid acid i s withAndrgeprahjgeidal lcampos btilon aremphiss g (gn et itedat age of
the water-soluble polymer is within the range of 0.1 to 20% 3. A

conposi ti O'ing%@aliéhﬁg fbe ebatPblliMgepesps) hg yerfddtaet centmgeidiedhe
active ingredient is within the range of 0.1 to 30% the weight percentage

of the surf t LS he nge 0%mndhe; S percentage of
t he nDdIfleggégngh ng%PP £RlY é&rgnagi%% ég ?o 70@6 t%f%total wei ght
per cent age of %hg carbon te a d t he so L d_aci of 10 to

th
20% the wePBRL EHERESoP T fBL aFBEB%Fé 160 05bS eoml Adh 4Lk aPOS, O

range of 1:3 to 3:1, and the melg 16 percentage of the vater-soluble
pol yner ,Sm@ppﬁ|ﬁftﬁewg§ﬁ§esolub e polymer which 1S soluble in

: volatile solvent.

2. A composition according to cléim 1, wherein the weight
percentage of the active ingredient is within the range of
0.01 to 50%, the weight percentage of the surfactant is
within the range of 0.1 to 60%, the weight percentége of the
modified starch is within the range of 10 to 80%, the total
weight percentage of the carbonate and the solid acid is
within the range.of 0.1 to 70%, the weight ratio of the
carbonate to the solid acid is within the.range of 1:5 to
5:1, and the weight percentage of the water-soluble polymer is
within the range of 0.1 to 20%.

3. A composition according to claim 1, wherein the weight
percentage of the active ingredient is within the range of
0.1 to 30%, the weight percentage of the sqrfactant is within
the range of 1 to 50%, the weight percentage of the modified
starch is within the range of 20 to 70%, the total weight
percentage of the carbonate and the solid acid is within the
range of 10 to 40%, the weight ratio of the carbonate to the

solid acid is within the range of 1:3 to 3:1, and the weight



of 1 to 15% 4. A conposition according to any one—of clains 1 to 3,
wherei n the water-sol ubl e pol yner conprises hydro;'ﬂmgm, cel | ul ose,

pol yvi nyl pyrrolidone, nmethyl cellulose or hydro MHE J“ﬂtl | ul ose.

5.; A conposition according to any one of clains
wat er - sol ubl e pol yner conprises polyvinyl pyrrolidone. 6. A process for the
preparation of -a conposition according t o, @ny one of the precedi ng cl ai s,
whi ch process conprises mxing an active ingredient for controlling pests,
a surfactanpergefiedibi 66 ghar whte-SSIROTEISol PnsP! 14 Roirhn @t £ingo! ubl e
polymer which is soluble in a volatile solvent, and said volatile sol event,
and evapor agkopgethesyol atile sol vent.

4. A composition according to any one of claims 1 to 3,
wherein the water-soluble polymer comprises hydroxypropyl
cellulose, polyvinyl pyrrolidone, methyl cellulose or
hydroxypropyl methyl cellulose.

K 5. A composition according to any one of claims 1 to 3,
wherein the water-soluble polymer comprises polyvinyl
pyrrolidone. |

6. A process for the preparation of a composition
according to any one of the preceding claims, which process
comprises mixing an active ingredient fof controlling pests,
a surfactant, a modified starch, a carbonate, a solid acid, a
water-soluble polymer which is soluble in a volatile solvent,
and said volatile solevent, and evaporationg the volatile

solwvent.
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