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DIRECCION DE NUEVAS CREACIONES

Superintendencia de Industria y Comercio SUPERINTENDENCIA DE INDUSTRIA Y COERCIO

E. S. D. it E Al
T
No. 11-178631- -0000 =
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im0 100, 0 TR
Act. 444 RESPUESTAREQUE  Folios: 63
Act. 444 RESPUESTAREQUE FoIio;(62/
Referencia . Expediente No. 11.178.631
Asunto . Solicitud de patente para COMPUESTO HIDRATO DE
SULFONILUREA, PROCEDIMIENTO PARA PRODUCIR EL
MISMO Y FORMULACION EN SUSPENSION QUE CONTIENE
EL MISMO
Solicitante : SUMITOMO CHEMICAL COMPANY, LIMITED
Clase . CO07D 487/000

Fecha de Solicitud : 06 de diciembre de 2011

CONTESTACION OFICIO No. 3935

1. Yo, Luz Clemencia de PAEZ, en mi condicién de apoderada de la sociedad
solicitante, SUMITOMO CHEMICAL COMPANY, LIMITED, al requerimiento efectuado por
este Despacho mediante Oficio No. 3935 notificado por fijacidon en lista del 12 de marzo
de 2012, para lo cual presento los siguientes documentos:

1.1. Un (1) documento en que consta la cesion del derecho a la patente efectuado
por los dos (2) inventores en favor de la sociedad SUMITOMO CHEMICAL COMPANY,
LIMITED.

Se presenta este documento en original, el cual fue debidamente suscrito,
notarizado y legalizado por Apostilla, junto con su correspondiente traduccion oficial al
espaniol.

. 2, Prioridad: Adicionalmente, presento con este escrito copia certificada de la
solicitud de patente No. 2010-289619 presentada en Japén el 27 de diciembre de 2010,
de la cual se reclama prioridad en esta solicitud de patente, junto con la correspondiente
traduccion al espariol.

La copia certificada del documento de prioridad esta siendo presentada dentro
del término legal correspondiente, esto es 27 de abril de 2012, de conformidad con lo
establecido en los articulos 10 y 11 de la Decision 486 de la Comisién de la Comunidad
Andina.

NIT. 860.041.367-3
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3. De acuerdo con lo anterior, comedidamente solicito a Usted proseguir con el
tramite de este asunto y ordenar la publicacion de la solicitud de la patente identificada en
la referencia.

Senor Director,

Jer2 @l ke
LUZ CLEMENCIA DE PAEZ

C.C. 35.456.344 de Usaquén

T.P.A. No. 23.555

{ §0Lo-178'18-so1-001-5

SDC\SCTID-214080\WPC17818
No. M-2012-214080\SDC
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LEGALIZACION

Pais: REPUBLICA DE COLOMBIA
(Country: - Pays:)

El presente documento publico
(This public document - Le présent acte public)

Ha sido firmado por: CALADO NOGUERA EDUARDO
(Has been signed by: - A été signé par:)

Actuando en calidad de: TRADUCTOR OFICIAL

(Acting in the capacity of: - Agissant en qualité de: )

Lleva el sello/estampilla de: TRADUCTOR E INTERPRETE OFICIAL

(Bears the seal/stamp of: - Est revétu du sceau de / timbre de:)

Certificado
(Certified - Attesté)

En: | BOGOTA D.C
(At:- A1)

El: 2/2/2012 12:36:01 p.m.
(On: - Le)

Por: APOSTILLA Y LEGALIZACION )
(By: The Ministry of Foreign Affairs of Colombia - Par: Ministére des Affaires Etrangéres de la Colombie )

No: LMCC12361650

(Under Number: - Sous le numéro:)

Nombre del Titular: 8295

(Name of the holder of document: - Nom du titulaire:)

Tipo de documento: TRADUCCION APOSTILLA

(Type of document: - Type du document:)

Numero de hojas: 3
(Number of pages: - Nombre de pages:)

01304100116685001313

Firmado Digitalmente por: (Digitally Signed by:)
Ministerio de Relaciones Exteriores de Colombia
AMPARO DE LA CRUZ TAMAYO RODRIGUEZ
Reason: DOCUMENT AUTHENTICITY
BOGOTA - COLOMBIA

La autenticidad de este documento puede ser verificada en el Registro Electrénico que se encuentra en la siguiente pagina
The authenticity of this document may be verified by accessing the e-Register on the following web site:
L'authenticite de cette document peut étre vérifiée en accédant I'e-Registre sur le site web suivant:

www.cancilleria.gov.co/legalizaciones
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CESION ASSIGNMENT

I (we), the undersigned
1- Yu YANAGISAWA

Yo, (nosotros) abajo firmado (s)

2- Daisaku KAMO

domiciliado(s) en Of

1- c/o SUMITOMO CHEMICAL COMPANY, LIMITED, 1-98,
Kasugadenaka 3-chome, Konohana-ku, Osaka-shi, Osaka 554-
8558 Japan

2- c/o SUMITOMO CHEMICAL COMPANY, LIMITED, 2-1,
Takatsukasa 4-chome, Takarazuka-shi, Hyogo 665-8555 Japan

declaro(amos) bajo juramento ser Gnico(s) y verdadero(s) inventor(es) state(s) under oath to be sole and true inventor(s) of the invention:

HYDRATE OF SULFONYLUREA COMPOUND, PROCESS
FOR PRODUCING THE SAME AND SUSPENSION

. | FORMULATION CONTAINING THE SAME

declaro(amos) asi mismo que cedo(emos) y transfiero(erimos), sin state as well, that assign, without reservations or limitations in favor

limitacion, a favor de la sociedad of

SUMITOMO CHEMICAL COMPANY, LIMITED

constituida y existente de conformidad con las leyes de a corporation constituted and existing in conformity with the laws of

Japan

domiciliada en domiciled in

27-1, Shinkawa 2-chome, Chuo-ku, Tokyo 104-
8260, Japan

todos los derechos inherentes a dicha invencién y que la citada
Compaiifa queda facultada para solicitar en su nombre la patente
de invencidn correspondiente en la Republica de Colombia.

all rights inherent to said invention and that the above mentioned
company hereby is enabled to apply, in its name, for the
corresponding patent invention, in the Republic,of Colombia

. Dado y firmado hoy/Given and signed this | g+h day of December, 2011
. en/in | .Osaka, Japan = " - LT T

borby YU YANAGISAWA

“OSAKALEGAL AFFAIRSEUREA ‘;\ Firma/Signature ﬂ% % .
NOTARY, | ot
=2, HIRANO-MACHI, 2-CHOME,

Dado y firmado hoy/Given and signed this 16th day of December, 2011

en/in - Hyogo, Japan

porby  Daisaku KAMO

Firma/Signature




BEEA MEERTWEKRMET.

RO A F

A FZ@E LY A AOHEAMT., KKK

AEICDH D LRMFEADEL AN L

r\‘(.,

bOTHDIEEZBERTLI2EHMEL 2, —

iof:j’b%%@?ﬁﬁ_éo

¥R 2 3% 1 2 A 2 2 H

KNEANEBEEHFZE -BEHBITE W T,

KIEFHFREEHII2TH1IEF2S (ROBLEALRN)

KB &% R P&

N = 3 £ "
r &k 2 - e
A FEN By E 7P b G

S A

i PEN

RIRE L i B R IEASI




N

APOSTILLE

(Convention de La Haye du 5 octobre 1961)

Country: JAPAN

This public document

. has been signed by Koichiro SHIGEYOSHI
acting in the capacity of Notary Public of the Osaka
Legal Affairs Bureau
. bears the seal/stamp of Koichiro SHIGEYOSHI, Notary Public
Certified

at Osaka “ DEC.22 2011

. by the Ministry of Foreign Affairs

 No. §295

10. Signature:

O

Naomi ASANO

Seal/stamp:

For the Minister for Foreign Affairs




NOTARIAL ATTESTATION

REGISTER NUMBER: 730 72011

This is to certify that Nobuko INAMOTO, an agent of Yu YANAGISAWA and
Daisaku KAMO, has stated in my very presence that said Yu YANAGISAWA and

Daisaku KAMO acknowledged themselves to have signed the attached document.

At the Office of Koichiro SHIGEYOSHI, Osaka, Japan
on this 22nd day of December, 2011

L) hd ’

Koichiro SHIGEYOSHI
Notary attached to
The Osaka Legal Affairs Bureau

c/o Sawanotsuru Building
1-2, Hiranomachi 2-chome
Chuo-ku, Osaka, Japan

OsKALEGAL AFrARSBUREAY

. 'NOTARY, |
1-2, THIRANO-MACH], 2-CHOME,
CHUO-KU, OSAKA JAPAN
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CERTIFICATE

This is to certify that the annexed Notarial Certificate has
been executed by Notary, duly authorized and practising in Osaka,

Japan, and that the Official seal appearing on the same is genuine.

pate  DEC.22. 2011

Director of the Osaka Legal Affairs Burcau




TRADUCCION OFICIAL 047/2012 REALIZADA POR EDUARDO CALADO
NOGUERA, TRADUCTOR OFICIAL APROBADO POR RESOLUCION 541 DEL 27
DE FEBRERO DE 1976 EXPEDIDA POR EL MINISTERIO DE JUSTICIA Y
DEBIDAMENTE REGISTRADO ANTE EL MINISTERIO DE RELACIONES
EXTERIORES DE COLOMBIA, DE LOS SELLOS, AUTENTICACIONES Y
APOSTILLA QUE APARECEN EN UN DOCUMENTO ESCRITO EN INGLES Y EN
ESPANOL. POR EL CUAL 1- YU YANASIGAWA, 2- DAISAKU KAMO,
RESIDENTES RESPECTIVAMENTE EN 1- C/0O SUMITOMO CHEMICAL
COMPANY LIMITED, 1-98, KASUGADENAKA 3-CHOME, KONOHANA-KU,
OSAKA-SHI, OSAKA 554-8558, JAPON Y 2- C/0 SUMITOMO CHEMICAL
COMPANY, LIMITED 2-1, TAKATSUKASA 4-CHOME, TAKARAZUKA-SHI,
HYOGO 665-8555 JAPON, DECLARAN BAJO JURAMENTO SER LOS
INVENTORES UNICOS Y VERDADEROS DEL INVENTO: COMPUESTO HIDRATO
DE SULFONILUREA, PROCEDIMIENTO PARA PRODUCIR EL MISMO Y
FORMULACION EN SUSPENSION QUE CONTIENE EL MISMO, Y ADEMAS QUE
CEDEN, SIN RESERVAS NI LIMITACIONES A FAVOR DE SUMITOMO
CHEMICAL COMPANY LIMITED, UNA SOCIEDAD CONSTITUIDA Y
EXISTENTE DE CONFORMIDAD CON LAS LEYES DE JAPON, DOMICILIADA
EN 27-1, SHINKAWA 2-CHOME, CHUO-KU, TOKIO 104-8260, JAPON,
TODOS LOS DERECHOS SOBRE DICHA INVENCION.
DADO Y FIRMADO HOY 16 DE DICIEMBRE DE 2011 EN OSAKA, JAPON
POR YU YANAGISAWA. FIRMA ILEGIBLE
DADO Y FIRMADO HOY 16 DE DICIEMBRE DE 2011 EN HYOGO, JAPON
POR DAISAKU KAMO.
SELLO: OFICINA DE ASUNTOS JURIDICOS DE OSAKA, NOTARIO, 1-2,
HIRANO-MACHI 2-CHOME, CHUO-KU, OSAKA, JAPON
Epust, Clbadn ™
Béuarco Catnaw N@gﬁ&;}\
IRADUCTOR OFICLAL

Yoglés - Bspaiiol - Frglde
Res. 541 Pebrero de 1676



CERTIFICACION NOTARIAL
NUMERO DE REGISTRO 730/2011
Por la presente se certifica que NOBUKO INAMOTO, agente de Yu
YANAGISAWA Y DAISAKU KAMO ha declarado en nﬁ. presencia que
dichos seflores reconocieron haber firmado el documento
adjunto.
En la oficina de KOICHIRO SHIGEYOSHI, OSAKA, JAPON, el 22 de
diciembre de 2011.
FIRMADO: KOICHIRO SHIGEYOSHI, notario adjunto a la oficina de
Asuntos juridicos de Osaka.
C/o SAWANOTSURU BUILDING
1-2, HIRANOMACHI 2-CHOME
CHUO-KU, OSAKA, JAPON
SELLO: OFICINA DE ASUNTOS JURIDICOS DE OSAKA, NOTARIO, 1-2,
HIRANO-MACHI 2-CHOME, CHUO-KU, OSAKA, JAPON
CERTIFICACION
Por la presente se certifica que la certificacidén notarial
adjunta ha sido firmada por un notario debidamente autorizado
y practicante en Osaka, Japén y que el sello oficial que
aparece sobre el mismo es genuino. Fecha: 22 de diciembre de
2011. Director de la Oficina de Asuntos Juridicos de Osaka.
APOSTILLE

(CONVENCION DE LA HAYA DEL 5 DE OCTUBRE DE 1961)
1. PAIS: JAPON
ESTE DOCUMENTO PUBLICO:

2. HA SIDO FIRMADO POR KOICHIRO SHIGEYOSHI

S ontn Calads W

Beduardo Caiaao Noguera
TRADUCTOR OFICIAL
Inglés - Espafiol - Inglés

Res. 541 Febrero de 1976



3. QUIEN ACTUA EN SU CALIDAD DE NOTARIO PUBLICO DE LA OFICINA

DE ASUNTOS JURIDICOS DE OSAKA
4. LLEVA EL SELLO/ESTAMPILLA DE KOICHIRO SHIGEYOSHI, NOTARIO
PUBLICO
CERTIFICADO
5. EN OSAKA 6. 22 DE DICIEMBRE DE 2011

7. POR EL MINISTERIO DE ASUNTOS EXTERIORES.

«©

NO: 8295

9. SELLO/ESTAMPILLA: MINISTERIO DE ASUNTOS EXTERIORES DE
JAPON

10. FIRMA: NAOMI ASANO, A NOMBRE DEL MINISTRO DE ASUNTOS
EXTERIORES,

COLO-17818-801-001-5 1 HORA 20 MINUTOS. 500 PALABRAS
ECN\ECN\ID-209826\WPC17818

Bogotd, 2 de febrero de 2012.

WW%\,

Belmrrgo o - a0 MOgean
TRADUCTCR CFICIAL
Inglés - Hspaiiol - Ioaids
Res. 541 Febrero de 1976
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This is to certify that the annexed is a true copy of the following application as filed
with this Office.

OB £ A H
Date of Application:

B’ F 5

Application Number:

ADE 3 51l - %N BNOFE.]
RV BEEDFROER
A HEOEDT - FEHE
&5 '

The country code and number
of your priority application,
to be used for filing abroad
under the Paris Convention, is

ax FH A
Applicant(s):

Commissioner,

3 s
RPN

P

L oHHTERE

4 o >
- Japan Patent Office

2010%#12H27H

MBE2010—-289619

JP2010-289619

EREHRX ST

20114€11H28H

15894
WiEES HIFEFE2011-3045275
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DOCUMENT NAME: SPECIFICATION
TITLE OF INVENTION: HYDRATE OF SULFONYLUREA COMPCUND,
PROCESS FOR PRODUCING THE SAME AND SUSPENSION FORMULATION

CONTAINING THE SAME

FIELD OF THE INVENTION

[0001]

The present invention relates to a hydrate of
sulfonylurea compound having herbicidal activity, a process
for producing the same, an agueous suspension formulation

containing the same, and the like.

BACKGROUND OF THE INVENTION

[0002]

Recently, there is a need for a formulation that
allows a herbicidal compound to be sprayed in a more simple
way in order to control weeds because of the aging or
decreasing population of farmers, and the like. Regarding
a solid and poorly water-soluble herbicidal compound, for
example, aqueous suspension formulations containing said
compound, which can be sprayed directly from levee into
paddy field under flood irrigation, have been developed for
practical use.

Patent Literature 1 discloses a sulfonylurea compound

represented by formula (I):

2569
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which has herbicidal activity, and an aqueous suspension

formulation containing said compound.

Citation List
Patent Literature
[0003]

Patent Literature 1: JP 2004-123690 A

SUMMARY OF THE INVENTION
TECHNICAL PROBLEM

[0004]

Aqueous suspension formulations containing a
herbicidal compound can be produced by mixing a finely-
ground, solid and poorly water-soluble herbicidal compound,
a surfactant, a thickening agent, water, and the like.

In view of suspension stability, herbicidal activity,
spraying operability, and the like, a herbicidal compound
in an aqueous suspension formulation is needed to have a
small particle size (about 10 pm or less) immediately after

the production of the suspension formulation as well as

when using the aqueous suspension formulation after storage.
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In common agueous suspension formulations containing a
sulfonylurea compound represented by formula (I), particles
of the sulfonylurea compound tend to grow (i.e., the

particle size thereof tends to increase) in the aqueous

suspension formulations over time during the storage period.

If the agueous suspension formulations after storage are
applied, there are sometimes problems that (i) the nozzle
of sprayer used is clogged up by the particles, (ii) the

herbicidal activity is not sufficiently obtained, and (iii)

- a large amount of precipitate is formed after long storage.

It is thus necessary to contemplate the compositions of the
aqueous suspension formulations in order to prevent the

growth of particles in the aqueous suspension formulations.

SOLUTION TO PROBLEM

[0005]

In these circumstances, the present inventors have
éonducted intensive studies for overcoming the above
problems and finally found that when the present inventive
producf as described below is used as an active ingredient
for the preparation of an aqueous suspension formulation,
particles of the present inventive product in the agueous
suspension fofmulation are hardly grown over time, thereby
reaching the present invention.

[00006]
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Namely, the present invention provides the followings:
[1] A hydrate of a sulfonylurea compound represented by
formula (I) (hereinafter referred to as "the present

inventive hydrate")

/m— OCH,
x N

Hy CbS—*&—C N—4g ()
OCH;

[2] A mixture of the hydrate according to the above [1] and

a sulfonylurea  compound represented by formula (I)
(hereinafter referred to as "the present inventive
mixture").

[3] A process for producing the hydrate according to the
above [1l], comprising mixing a sulfonylurea compound
represented by formula (I) with water and stirring the
resultant mixture.

[4] A process for producing the mixture according to the
above [2], comprising mixing a sulfonylurea compound
represented by formula (I) with water and stirring the
resultant mixture.

[5] A process for producing the hydrate according to the
above [1], comprising dissolving a sulfonylurea compound
represented by formula (I) in a water-containing organic
solvent and precipitating a cryStal.

[6] An aqueous suspension formulation obtainable from the
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hydrate according to the above [1], a thickening agent, a
surfactant and water.

[7] An aqueous suspension formulation obtainable from the
mixture according'to the above [2], a thickening agent, a
surfactant and water.

[8] The aqueous suspension formulation according to the
above [7], wherein the mixture contains 0.2% by weight or
more of water.

[9] A process for producing an agueous suspension
formulation, comprising mixing the hydrate according to the
above [1], a thickening agent, a surfactant, and optionally
an agricultural formulation additive.

[10] A process for producing an aqueous suspension
formulation, comprising mixing the mixture according to the
above [2], a thickening agent, a surfactant, and optionally
an agricultural formulation additive.‘

Hereinafter the present inventive hydrate and the
present inventive mixture are collectively referred to as
"the present inventive product", and the agueous suspension
formulations according to the above [6] and [7] are

collectively referred to as "the present inventive agueous

suspension formulation".

EFFECT OF THE INVENTION

[0007]

B
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The present inventive product is hardly grown in an

aqueous suspension formulation over time during the storage

period and thus useful as a herbicidal ingredient for a

stable aqueous suspension formulation.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0008]

The present inventive mixture of the sulfonylurea
compound represented by formula (I) (i.ei, nonhydrate) and
the present inventive hydrate may contain the present
inventive hydrate in an amount of not less than 0.2% by
weight, preferably not less than 0.8% by weight. The
present inventive mixture includes a crystal composed of
the sulfonylurea compound represented by formula (I) (i.e.,
nonhydrate) and the present inventive hydrate.

The upper 1limit of the content of the present

inventive hydrate in the present inventive mixture is not

particularly limited, but may be not more than 100% by

weight.

[0009]

The present inventive hydrate can be produced by
dissolving the sulfonylurea compound represented by formula
(I) into a water-containing organic solvent, and
precipitating a crystal, i.e. recrystallizing. Namely, the

present inventive hydrate can be obtained, for example, by

2%



10

15

20

25

mixing the sulfonylurea compound represented by formula (I)
with a water-containing organic solvent, stirring the
resultant mixture at a temperature of 60°C to 80°C for 1 to
2 hours to dissolve the compound into the water-containing
organic solvent, allowing the resultant solution to cool at
room temperature, ice-cooling the resultant solution,
collecting the precipitated crystal by filtration, and then
drying the collected crystal under reduced pressure.

[0010]

The "organic solvent" to be used includes preferably
hydrophilic organic solvents, more preferably
tetrahydrofuran (THF), acetonitrile, methanol, ethanol,
dimethylsulfoxide, t-butanol, isopropyl alcohol, and the
like. The water content in the organic solvent 1is
preferably not less than 1 part by weight relative to 99
parts by weight of the organic solvent.

The amount of "water—containing organic solvent” to be
used may be an amount capable of dissolving and
recrystallizing the sulfonylurea compound represented by
formula (I). For example; when tetrahydrofuran is used to
recrystallize the sulfonylurea compound, the amount of the
water-containing organic solvent is generally from 11 mL to
25 mL felative to 1 g of a nonhydrate of the sulfonylurea
compound.

[0011]
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The present inventive product can be produced by
mixing the sulfonylurea compound represented by formula (I)
with water, and stifring the resultant mixture. The
stirring temperature is generally from 5°C to 95°C,
preferably from 20°C to 60°C. The stirring time 1is
preferably 7 days or more when preparing the present
inventive mixture, and 14 days or more when preparing the
present inventive hydrate. The amount of "water" to be
used is not limited as long as it does not cause any
trouble in the stiiring of the mixture.

[0012]

The present inventive hydrate can be produced in a
shorter time by adding the present inventive hydrate
produced separately to a mixture of the sulfonylurea
compound represented by formula (I) and a water-containing
organic solvent. In this process, the amount .of the
present inventive hydrate to be mixed is preferably not
less than 8 parts by weight relative to 92 parts by weight
of the sulfonylurea compound represented by formula (I).
The stirring time 1is preferably 7 days or more. The
stirring temperature 1is generally from 5°C to 95°C,
preferably from 20°C to 60°C.

The obtained present inventive product is separated
from water by filtration. The separated compound 1is

preferably dried under reduced pressure. The preferred
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temperature is from 20°C to 60°C.

[0013]

In the above production process, the conversion from a
nonhydrate (i.e., the sulfonylurea compound represented by
formula (I)) to the present inventive product may be
monitored by various analytical methods such as infrared
absorption spectrum analysis, water content measurement,
thermal analysis, X-ray powder diffraction analysis, and
the like.

[0014]

Namely, the increase in size or the shift of the peak
corresponding to water molecule in infrared absorption
spéctrum analysis, and the increase in water content in
water content analysis, compared with the nonhydrate show
the conversion from the nonhydrate to the present inventive
product.

[0015]

As to thermal analysis, the detection of an endotherm
peak in the vicinity of 136°C and the decrease in weight in
thermogravimetric analysis (TG) /differential thermal
analysis (DTA) show the conversion from the nonhydrate to
the present inventive product.

[0016]

As to X-ray powder diffraction (Cu-Ko) analysis, the

detection of peaks at 20 = 9.6°, 11.0° shows the conversion
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from the nonhydrate to the present inventive product.

[0017]

The sulfonylurea compound represented by formula (I)
to be used for producing the present inventive hydrate can
be produced, for example, by a method as described in JP
2004-123690 A.

[0018]

Hereinafter, the present aqueous inventive suspension
formulation will be explained.

[0019]

The present aqueous inventive suspension formulation
can be obtained by mixing the present inventive product,
i.e., the present inventive hydrate or the present
inventive mixture; a thickening agent; a surfactant; and
water; and optionally an agricultural formulation additive.
When the present inventive mixture is used, the present
inventive mixture contains the present inventive hydrate in

an amount of not less than 0.2% by weight and less than

100% by weight. Namely, the sulfonylurea compound
represented by formula (I) and the present inventive

hydrate are used in a weight ratio of preferably from
99.8 : 0.2 to 0 : 100, more preferably from 99.2 : 0.8 to
0 : 100 to produce the present aqueous inventive suspension

formulation.

When producing the present agueous inventive
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suspension formulation, the present inventive product is
used in an amount of 0.5 to 50% by weight, preferably 1 to
40% by weight, the thickening agent is used in an amount of
0.01 to 5% by weight, preferably 0.1 to 3% by weight, the
surfactant is used in an amount of 0.1 to 10% by weight,
and water 1s used in an amount of generally 30 to 90% by
weight, ‘preferably 50 to 80% by weight, based on the
present aqueous inventive suspension formulation.

[0020]

The present aqueous inventive suspension formulation
may contain other pesticidal compounds in addition to the
present inventive product. Examples of the ‘"other

pesticidal compound” include simetryn, dymron, propanil,

mefenaset, phentolazamide, ethobenzanide, swep,
oxadiclomefone, oxadiazolone, pyrazolate, prodiamine,
cafenstrole, pentoxazone, clomeprop, pyriphthalide,

benzobicyclon, bromobutide, pyraclonil, imazosulfuron,
sulfosulfuron, and the like.

[0021]

The present aqueous inventive suspension formulation
contains the present inventive product in an amount of
generally 0.5 to 50% by weight, preferably 1 to 40% by
weight. When the "other pesticidal compound" is contained
in the present aqueous inventive suspension formulation,

the total amount of the present inventive product and the
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"other pesticidal compound” is generally 0.5 to 50% by
weight, preferably 1 to 40% by weight, based on the present
aqueous inventive suspension formulation.

[0022]

Examples of the thickening agent to be used in the
present aqueous inventive suspension formulation include
xanthan gum, guar gum, gum arabic, casein, dextrin,
carboxymethyl cellulose, sodium carboxymethylstarch, sodium
alginate, hydroxyethyl cellulose, carboxyethyl cellulose,
methyl cellulose, hydroxypropyl cellulose, hydroxyethyl
cellulose, polyvinyl alcohol, polyacrylic acid or a
derivative thereof, montmorillonite, talc, saponite, and
the like.

In the present invention, carboxymethyl cellulose is
generally used in the form of a salt, specifically a sodium
salt and a calcium salt. The preferred carboxymethyl
cellulose salt to be used in the present invention includes,
for example, those having a relatively low viscosity when
being dissolved in water, specifically a viscosity of from

1 to 100 mPa-s (type B viscometer, 60 rpm, 25°C) in 2% by

weight aqueous solution.

Typical examples of carboxymethyl cellulose salt
include those commercially available, such as CELLOGEN 6A
(manufactured by Dai-ichi Kogyo Seiyaku Co., Ltd.),

CELLOGEN 7A (manufactured by Dai-ichi Kogyo Seiyaku Co.,
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Ltd.), CMC DAICEL 1110 (manufactured by Daicel Chemical
Industry, Ltd.) and CMC DAICEL 1210 (manufactured by Daicel
Chemical Industry, Ltd.).

The content of thickening agent in the present aqueous
inventive suspension formulation is generally 0.0l to 5% by
weight, preferably 0.1 to 3% by weight.

[0023]

Examples of the surfactant to be used in the present
aqueous inventive  suspension formulation include anionic
surfactants such as polyoxyethylene arylphenyl ether
phosphoric acid salts (e.g., NEWKALGEN FS-3EG, NEWKALGEN
FS-3PG, manufactured by Takemoto 0il & Fat Co., Ltd.),
alkylsulfuric acid salts (e.g., MONOGEN Y-500, manufactured
by Dai-ichi Kogyo Seiyaku Co., Ltd.), polyoxyethylene
arylphenyl ether sulfuric acid salts (e.g., AGRISOL FL-2017,
manufactured by Kao Corporation), polyoxyalkylene

arylphenyl ether sulfuric acid salts (e.g., NEWKALGEN FS-7,

manufactured by Takemoto 0il & Fat Co., Ltd.),
dioctylsulfosuccinic acid salts (e.qg., NEOCOL YSK:
manufactured by Dai-ichi Kogyo Seiyaku Co., Ltd., SANMORIN
OT70: manufactured by Sanyo Chemical Industries, Ltd.), and

the like; and nonionic surfactants such as sucrose fatty
acid esters (e.g., NEWKALGEN FS-100, manufactured by
Takemoto =~ 0il & Fat Co., Ltd.), polyoxyethylene

polyoxypropylene block polymers (e.qg., NEWPOL PE68:
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manufactured by Sanyo Chemical Industries, Ltd.),
polyoxyalkylene polyalkylene polyamine (e.g., NEWKALGEN D-
3020, manufactured by Takemoto 0il & Fat Co., Ltd.),
polyoxyethylene alkylphenyl ether (e.g., NEWKALGEN D-410,
manufactured by Takemoto 0il & Fat Co., Ltd.),
polyoxyethylene aryl phenyl ether formaldehyde condensates
(e.g., NEWKALGEN E-300, manufactured by Takemoto 0il & Fat
Co., Ltd.), and the like. The present aqueous inventive
suspension formulation may contain two or more surfactants
as mentioned above.

In the present invention, it is preferable to use a
combination of at least one anionic surfactant and at least
one nonionic surfactant.

The content of surfactant in the present aqueous
inventive suspension formulation is generally b.l to 10% by
weight.

[0024]

The water to be used is not particularly limited, but
includes those used for conventional herbicidal composition,
for example, tap water, well water, ion-exchanged water,
and the like.

The water content of the present aqueous inventive
suspension formulation is generally 30 to 90% by weight,
preferably 50 to 80% by weight.

[0025]

4x
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The present aqueous suspension formulation is obtained
by dispersing or dissolving the present inventive product,
a thickening agent, a surfactant, and optionally the other
pesticidal compound than the present inventive product, and
optionally an agricultural formulation additive as
described below, into water.

[0026]

The present aqueous suspension formulation optionally
contains an agricultural formulation additive, which is
ﬁsed in a common agqueous suspehsion formulation. Examples
of the agricultural formulation additive include anti-
freezing agents, pH adjusters, antifoaming agents,
preservatives, and the like. These agricultural
formulation additives can be suitably selected depending on
the content of the present inventive product, the kind of
surfactant, and the like.

[0027)

Examples of the "anti-freezing agent” include ethylene
glycol, diethylene glycol, glycerin, propylene glycol, and
the like.

Examples of the "pH adjuster" include citric acid
monohydrate, sorbic acid, potassium sorbate, and the like.

Examples of the "antifoaming agent" include silicone-
based antifoaming agents, and the like.

Examples of the "preservative" include butylparaben
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(n-butyl para-hydroxybenzoate), sorbic acid, potassium
sorbate, and the like.

[0028]

When an anti-freezing agent 1is wused, the content
thereof is generally 1 to 20% by weight, preferably 3 to
12% by weight.

When a pH adjuster is wused, the content thereof is
generally 0.01 to 5% by weight, preferably 0.5 to 3% by
weight.

When an antifoaming agent is used, the content thereof
is generally 0.05 to 0.5% by weight, preferably 0.05 to
0.3% by weight.

When a preservative is used, the content thereof is
generally 0.01 to 3% by weight, preferably 0.01 to 1.5% by
weight.

[0029]

The present aqueous inventive suspension formulation
may be produced, for example, by the following processes.
<Formulation process No. 1>

A process comprising mixing the present inventive
product,'a thickening agent, a surfactant and water, and if
necessary, the other pesticidal compound than the present
inventive product and an agricultural formulation additive,
and then thoroughly stirring and mixing the mixture, for

example, by a high speed stirrer, and finely-grinding and
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dispersing the mixture, for example, by a wet-pulverizer
such as dynomill and micro-fluidizer.
<Formulation process No. 2>

A process comprising finely-grinding the present
inventive product by a dry-pulverizer such as Jjetmizer,
adding the resultant product together with other components
to water, and then stirring and mixing the mixture, for
example, by a high speed stirrer for about 30 to 90 minutes
to disperse the mixture.

In the present inventive agueous suspension
formulation, the present inventive product is dispersed in
water in the form of fine particles. The average particle
size of the fine particles is, for example, not more than
10 ym, preferably 0.2 pym to 5 um.

[0030]

The present aqueous inventive suspension formulation
can be used by spraying itself or, 1if desired, after
dilution with water, according to known methods. For
example, the present agueous inventive suspension
formulation can be sprayed directly from levee into paddy
field under flood irrigation and the like. In this case, a

vessel containing the present aqueous inventive suspension

formulation is shaken slightly before use, and then the

formulation is sprayed in portions along levee. When the

present aqueous inventive suspension formulation is sprayed
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after dilution with water, the water dilution is sprayed by
using known spraying devices on the surface of soil, stem
or leaves, or the like in paddy field, dry field, orchard,
turf, non-cultivated field, and the like. 1In addition, the
water dilution can be used in a seed treatment, nursery box

treatment, and the like.

EXAMPLES

[0031]

The present invention is further described below in
detail with reference to examples. The present invention
is not limited to the examples.

[0032]

For water content analysis, CA-07 type water-content
measuring instrument (manufactured by Mitsubishi Chemical
Corporation) was used.

[0033]

For infrared absorption spectrum analysis (IR),
Fourier transform infrared spectrophotometer, Varian Fast
Image 070-IR (manufactured by Varian Inc.) was used. The
measurement conditions were as follows:

- Detector: DTGS
- Scans: 32
- Scan speed: 5 kHz

[0034]

e
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For thermal analysis (TG/DTR), TG/DTA6200R

(manufactured by SII NanoTechnology Inc.) was used.

[0035]

For X-ray ©powder diffraction (Cu-Ko) analysis
(XRD(20)), powder X-ray diffractometer RINT2500V
(manufactured by Rigaku Corporation) was used. The

measurement conditions were as follows:
- Target: Cu-Ka
- Voltage: 40 kV
= Current: 300 mA

[0036]

For proton nuclear magnetic resonance spectrum
analysis (1H—NMR), DPX300 {(manufactured by Bruker
Corporation) was used. Tetramethylsilane was used as an
internal standard substance, and all delta values were
represented as ppm.

[0037]

Production Example 1

To 217.8 g of the sulfonylurea compound represented by

formula (I) (hereinafter referred to as ‘"sample A")

produced by a method described in JP 2004-123690 A was

radded 2413 mL of tetrahydrofuran (THF) having a water

content of 1.0% by weight. The resultant mixture was
stirred at 70°C for 1 hour to dissolve the sample A into

the above THF. The resultant solution was allowed to cool
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to room temperature, and then the cooled solution was ice-
cooled. After ice-cooling, the crystals precipitated by
recrystallization were collected by filtration, and the
collected crystals were dried under reduced pressure to
obtain 121.8 g of dried crystals (hereinafter referred to
as "sample B").

As test samples, the sample A and the sample B were
subjected to IR, TG/DTA, XRD(26) and 'H-NMR. As a result,
some characteristic values were obtained (see Table 1).

The NMR spectrum of the sample A was identical with
that of the sample B. On the other hand, peak
corresponding to water molecule in IR spectrum and water
content were different between the sample A and the sample
B. In addition, the sample A and the sample B had
different characteristics in terms of crystal diffraction
pattern by X-ray crystal diffraction analysis. Further,
the sample A and the sample B were different in endotherm
peaks observed by thermal analysis. Specifically, the
sample B had an endotherm peak at 136°C, in addition to an
endotherm peak at 208°C as observed in the sample A. TG
was decreaséd by 1.9%. Said value was identical with the
theoretical water content, 1.9%, of a hemihydrate of the
sample A. Therefore, it was.confirmed that the sample A
was in the form of a nonhydrate, and the sample B was in

the form of a hemihydrate.

{3
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[0038]
Table 1
Sample A Sample B
"H-NMR (DMSO- |0.70 (3H, t, J = 7.3 |0.70 (3H, t, J = 7.3
dg, O) Hz}, Hz) ,
1.4 - 1.5 (2H, m), 1.4 - 1.5 (2H, m),
2.6 - 2.7 (2H, m), 2.6 - 2.7 (2H, m),
3.97 (6H, s), 3.97 (6H, s),
6.08 (1H, s), 6.08 (1H, s),
7.57 (1H, d, J = 9.4 7.57 (1H, d, J = 9.4
Hz), Hz),
8.26 (1H, d, J = 9.4 |8.26 (lH, d, J = 9.4
Hz), Hz),
10.68 (1H, brs), 10.68 (1H, brs),
13.4 - 13.5 (1H, m) 13.4 - 13.5 (1H, m)
IR 3649 cm’? 3638 cm -
Water content |0.06% 1.90%
XRD (28) 6.2 9.6
8.6 11.0
9.1
13.7
15.4
TG/DTA 208°C (endotherm) 136°C (endotherm,
decrease of TG: 1.9%)
208°C (endotherm)
[0039]

Production Example 2

Firstly, 852 mg of the sample A was mixed with 50 mL

of a deionized water, and then the resultant mixture was

“started to stir by a stirrer at room temperature. Two (2)

days, 7 days and 14 days after the start of stirring, each
10-mL portion of the resultant mixture was collected. The
collected mixtures were independently subjected to
filtration, collected the precipitated crystals obtained by

recrystallization, and then dried the collected crystals
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under reduced pressure to obtain 107 mg, 143 mg and 144 mg
of dried crystals in the order of collection (hereinafter
referred to as "sample C", "sample D" and "sample E",
respectively). For each sample, XRD(28) Qas measured. As
a result, it was confirmed that the sample C was a
nonhydrate, the sample D was a mixture of a hemihydrate and
a nonhydrate, containing 9.1% by weight of the hemihydrate,
and the sample E was a hemihydrate.

[0040]

Some of the other present inventive mixtures are shown
in Table 2 along with the "sample symbol" and the "content

(% by weight) of hemihydrate in the mixture".

[0041]
Table 2
Sample Content (% by weight) of
symbol hemihydrate in the mixture
Sample G 7.9
Sample H 5.7
Sample I 5.6
Sample J 0.9
Sample K 0.5
Sample L 0.3
Sample M 0.2
[0042]

Production Example 3

A mixture obtained by mixing 1.8 parts by weight of
the sample B as produced in Production Example 1, 0.1 parts
by weight of sorbic acid, 0.3 parts by weight of a

silicone-based antifoaming agent (Antifoam E-20,
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manufactured by Kao Corporation), 0.5 parts by weight of
sucrose fatty acid ester (NEWKALGEN FS-100, manufactured by
Takemoto 0Oil & Fat Co., Ltd.), 1.5 parts by weight of
polyoxyethylenearyl phenyl ether phosphoric acid salt (NEW
KALGEN FS-3PG, manufactured by Takemoto 0il & Fat Co.,
Ltd.), 0.35 parts by weight of sodium montmorillonite
(KUNIPIA F, manufactured by Kuminine Industries Co., Ltd.),
and 30.45 parts by weight of ion-exchanged water, and they
were mixed and dispersed, then, wet-pulverized using
Dynomill KDL (manufactured by Shinmaru Enterprises
Corporation) to obtain an aqueous suspension (1) of the
sample B.

On the other hand, 1.0 part by weight of sodium
carboxymethylcellulose (CELLOGEN 74, manufactured by Dai-
ichi Kogyo Seiyaku Co., Ltd.), 0.65 parts by weight of
sodium montmorillonite (KUNIPIA F, manufactured by Kuminine
Industries Co., Ltd.), and 0.1 parts by weight of xanthan
gum (Rhodopol 23, manufactured by Rhodia Nicca) were added
to 56.65‘parts by weight of ion-exchanged watef, dissolved
and dispersed to obtain a solution (1) of thickening agent.

Then, 58.4 parts by weight of the thus obtained
solution (1) of thickening agent, 35 parts by weight of the
aqueous suspension (1) of the sample B as obtained above,
and 6.6 parts by weight of propylene glycol were mixed to

become 100 parts by weight in total, and then stirred and

i

\
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mixed the resultant mixture to obtain an aqueous suspension
formulation (1) containing the sample B in an amount of
1.8% by welight.

[0043]
Production Example 4

An agueous suspension formulation (2) was produced in
the same manner as Production Example 3, except for using
the sample G instead of the sample B.

[0044]
Production Example 5

An aqueous suspension formulation (3) was produced in
the same manner as Production Examplé 3, except for using
the sample H instead of the sample B.

[0045]
Production Example 6

An aqueous suspension formulation (4) was produced in
the same manner as Production Example 3, except for using
the sample I instead of the sample B.

[0046]
Production Example 7

An aqueous suspension formulation (5) was produced in
the same manner as Production Example 3, except for using
the sample J instead of the sample B.

[0047]

Production Example 8
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An aqueous suspension formulation (6) was produced in
the same manner as Production Example 3, except for using
the sample K instead of the sample B.

[0048]

Production Example 9

An aqueous suspension formulation (7) was produced in
the same manner as Production Example 3, except for using
the sample L instead of the sample B.

[0049]

Production Example 10

An aqueous suspension formulation (8) was produced in
the same manner as Production Example 3, except for using
the sample M instead of the sample B.

[0050]

Comparative Production Example 1

An aqueous suspension formulation (9) was produced in
the same manner as Production Example 3, except for using
the sample A instead of the sample B.

[0051]

Test Example 1 (Particle Size Measurement)

For the aqueous suspension formulations (1) to (9,
the ©particle size (volume median diameter (um) ) of
particles 1in each suspension formulation was measured

immediately after the production, and after storage in a

certain condition. The results are shown in Tables 3 and 4.

&4
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<Particle Size Measurement Method>

The volume median diameter was measured by using a
laser diffraction type particle size distribution
measurement apparatus (HEROS & RODOS, manufactured by Japan
Laser Corp., measurement conditions: focus length 20 mm,
dispersing medium is ion-exchanged water).

[0052]

[Table 3]

Agqueous suspension | (1) (2) (3) (4) (5)
formulation

Immediately after
production

50°C, 1 week

50°C, 2 weeks

60°C, 1 week

NN D
oOJolw|lw| O
NINININL -
win NN
NN N
mloyojo| O
NINININ -+
(S22 621 ' =N =) BERVe}
NN
~ ooyl ©@©

60°C, 2 weeks

[0053]

[Table 4]

Agueous suspension
formulation

5
~
j
E
5

Immediately after

production 2.0

50°C, 1 week 2.8

50°c¢C, weeks 13.5

11.4

WIWININ] N
NINjwlw|] O
Wl -
OOl lWw)
WlWININ] -
OoO|O|jw|loop oo

2
60°C, 1 week
2

60°C, weeks 11.3

INDUSTRIAL APPLICABILITY
[0054]
The present inventive product is useful for the

preparation of an aqueous suspension formulation, because
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the growth of particles is hardly occurred in the aqueous
suspension formulation after storage (a certain period of

time).

&S
[
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DOCUMENT NAME: ABSTRACT

PROBLEM: To provide a herbicidal compound useful for the
preparation of an aqueous suspension formulation in which
the growth of particles is hardly occurred after storage.
SOLUTION: A hydrate of sulfonylurea compound represented by

formula (I)

Cl OCH

2 0,S—N -C—N—<\ )
OCHs

and a mixture of said hydrate and a sulfonylurea compound
represented by formula (I) are useful for as a herbicidal
component for an aqueous suspension formulation, because
the growth of particles is hardly occurred in an agqueous
suspension formulation comprising said hydrate or said
mixture after storage.

SELECTED FIGURE: None
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DOCUMENT NAME: CLAIMS

1. A hydrate of a sulfonylurea compound represented

by formula (I):

= LT
2 Cl OCH3
/C\C \N/N\%'

HC G Hou N
2 OQS—N_C—_N—<\ / (D
N
OCH;
2. A mixture of the hydrate according to claim 1 and

a sulfonylurea compound represented by formula (I):

2 cl OCHs

HiC G H O H
2 OQS—N—C—-N—<\ / (D
N
OCH;
3. A process for producing the hydrate according to

claim 1, comprising mixing a sulfonylurea compound

represented by formula (I):

2 Cl OCH,4
/C\C \N/N\%i

HC T HoH N
12 028—N—C—N—<\ / (D
N
OCHs

with water and stirring the resultant mixture.
4. A process for producing the mixture according to
claim 2, comprising mixing a sulfonylurea compound

represented by formula (I):

=3
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\\ _N
H2 028——N-*C N——{g 0
OCH4

with water and stirring the resultant mixture.
5. A process for producing the hydrate according to
claim 1, comprising dissolving a sulfonylurea compound

represented by formula (I):

s O

2 Cl OCH

/C\ A /N\%i 3
¢ N H O

HaC H N=—
2 CbS*N—{}—N—4§ / (N
N
OCH4

in a water-containing organic solvent and precipitating a
crystal.

6. An agueous suspension formulétion obtainable from
the hydrate according to claim 1, a thickening agent, a
surfactant and water.

7. An aqueous suspension formulation obtainable from
the mixture according to claim 2, a thickening agent, a
surfactant and water.

8. The aqueous suspension formulation according to
claim 7, wherein the mixture contains 0.2% by weight or
more of water.

9. A process for producing an agueous suspension

formulation, comprising mixing the hydrate according to
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claim 1, a thickening agent, a surfactant, and optionally
an agricultural formulation additive.

10. A process for producing an aqueous suspension
formulation, comprising mixing the mixture according to

claim 2, a thickening agent, a surfactant, and optionally

an agricultural formulation additive.
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NOMBRE DEL DOCUMENTO: REIVINDICACIONES

1. Un hidrato de un compuesto de sulfonilurea representado por la férmula (1):
ZA NN
‘12 ~ N =Cl CHs
Hy O, —-N—-C~N—-<\ 85
N
OCH,
2. Una mezcla del hidrato de acuerdo con la reivindicaciéon 1 y un compuesto

de sulfonilurea representado por la férmula (l):

@
Hy o ) OCH3
5020 \%—c N

HyC HQH
Mo osN-c— ) o
N
OCH;
3. Un proceso para producir el hidrato de acuerdo con la reivindicacion 1, que

comprende mezclar un compuesto de sulfonilurea representado por la

férmula (1):
m OCH,
/C\C %, N

o,s~—~-c~~——<\ )
OCH;8 Cymyw z

HiC

Mond.
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10.

con agua y agitar la mezcla resultante.

Un proceso para producir la mezcla de acuerdo con la reivindicacion 2, que
comprende mezclar un compuesto de sulfonilurea representado por la

férmula (1):
H f\@' ol OCH
2 3
,G\C X ,N\g‘ N

HOH
M 08 —N—C—N—{ W
N

OCH4
con agua y agitar la mezcla resultante

Un proceso para producir el hidrato de acuerdo con la reivindicacion 1, que
comprende disolver un compuesto de sulfonilurea representado por la

formula (1):
_ # NN
/gz < A Cl OCH,
2 0, wN-—C--'N-—<\ )
N
OCH;

en un disolvente organico que contiene agua y precipitar un cristal.

Una formulacién en suspension acuosa que se puede obtener a partir del
hidrato de acuerdo con la reivindicacién 1, un agente espesante, un
tensoactivo y agua.

Una formulacion en suspension acuosa que se puede obtener a partir de la
mezcla de acuerdo con la reivindicacion 2, un agente espesante, un
tensoactivo y agua.

La formulacion en suspensiéon acuosa de acuerdo con la reivindicacion 7,
en donde la mezcla contiene 0.2% en peso 0 mas de agua.

Un proceso para producir una formulacién en suspension acuosa, que
comprende mezclar el hidrato de acuerdo con la reivindicacion 1, un agente
espesante, un tensoactivo, y opcionalmente un aditivo para formulacion
agricola

Un proceso para producir una formulacion en suspension acuosa, que
comprende combinar la mezcla de acuerdo con la reivindicacion 2, un
agente espesante, un tensoactivo, y opcionalmente un aditivo para
formulacién agricola
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