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COLOMBIA 

PODER 

El (los) Gregory W. Warren 
SYNGENTA PARTICIPATIONS AG 

Nornbran par et presente a XIMENA CASTELLANOS A. yb 
MARGARITA CASTELLANOS A. abogadas con olldnas en Ia 
Can-era  9 No. 93-09, Bogota-Colombia pare 

y pare obtener (a protecclón do mi (nuestra) propiedad 
Industrial y con este fin autorizamos a dichos apoderados pars 
quo nos representen ante cualesquiera autoridades a personas 
de los ôrdenes administrativo, contencloso �administrativo y 
judicial en todo lo. retacionado con los siguientes actos y 
gestiones: 
a) Obtención de patentes do invenclôn, modelos y dibujos 
industriales; registro do marcas do fabrics, cle serviclo, 
cotectivas a defensivas y tie denominaclones tie origen, 
depasito tie nombres y enseæas comerciales; su renovacion, 
prôrroga, inscripción do traspaso y cambio do nombre a 
domicillo, cancetaclôn voluntaria y el registro de ficencias de 
usa do esos derechos; b) Para (a obtenciôn tie registros 
sanitarlos; C) Acciones do oposiclôn, observaclón, cancelaciôn, 
nulidad, medidas cautelares y an general los juiclos civiles, 
penales, administrativoso contencioso - administrativos quo 
promovamos o so nos promuevan, pudiendo en todos los 
actos y gestiones arriba mencionados sustituir Øste mandato, 
transigir, desistir, recibir, cancelar, renunciar, aceptar 
notificaciones y nombrar apoderados judiciales y 
extrajudiciates. 

Dadoyflimadohoy 24 de l4arzo de 2004 

en Research Triangle Park, Carolina 
del Norte 27709 

par Gregory W Warren 

(El notarlo debe susciibir el documento en Is pagina siguiente) 

(So requiere Iegalizacion consular) 

L*IJI1IiI-0 Jt 

POWER OF ATTORNEY 

I (we) the undersigned Gregory W. Warren 
- Syngenta Participations AG 

hereby grant(s) Power of Attorney to XIMENA 
CASTELLANOS A. and /or MARGARITA CASTELLANOS a. 
attorneys residing at Can-era 9 No. 93-09, Bogota- Colombia, 
to prosecute 
and to obtain the protection of my (our Industrial Property, for 
which purpose we authorize the said attorneys to represent us 
before any authorities, or persons, specially those, 
administrative, contentious and judicial, in all matters 
concerning the following: 

a) Obtention of patents, models and designs, registration of 
trademarks, service, collective and defensive marks, and of 
designations of origin; the deposit of trade names and 
ensigns; its renewal, extension, rocordal of assignments, 
change of name or domicile, voluntary cancellation, and the 
registration of licenses of use of the above rights; b) For the 
obtention of Sanitary registrations; c) Actions of opposition, 
cancellation, nullity, infringement, granting of licenses; and in 
general the civil, criminal and administrative suits related to 
those rights; actions and suits instituted by us or against us; 
and that in all the above matters they may substitute this 
power, of attorney, compromise, desist, cancel, receive, 
renounce, accept notifications and appoint attorneys in fact, in 
or out of court. 

Given and signed this 24th March 2004 

In Research Triangle Park, North Carolina 27709 

by Gregory W. Warren (JJ. (,LhVtJAL�

(Notary shall execute on the other side) 

(Consular legalization required) 

Cairev 9 No. 93-09- P.O 80x 6349- Bagt8, Co1onzb 
Us.: (571)6107420160/80- Fax (571) 6100706- e-maIl aceI1tIlnpsaLnet.co 

Cop’s 
orOIJei 

qti 
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ts COLOMBIA 

CERTIFICADO NOTARIAL (Socledad) NOTARIAL (Corporation) 

Hoy 245rzqj5 aflo 2004 On this 24th day of March of 2004 personally appeared 
compareciô (eron) personalmente Gregory W. Warren Gregory W. Warren whom I know to be the 
a quienes conozco como la(s) personas qua firma(n) en person(s) who signed this document as representative(s) 
representaciôn de la Sociedad (Compafila denomlnada of the Corporation /Company. named Syngenta 
Certifico: Syngenta 

Participations. -,AG Participations AG 
a) Que as una sociedad/Compallla legelmente I certify: 

consbtuida y existente de acuerdo con las leyes do a) That Syngenta Participations AG is a corporation 
b) Qua at domicillo de dicha Socledad/Compattla as Basel, Suiza(Company legally constituted and in existence in 
c). Qua el objeto u objetos para los cuales Sc otorga el accordance with the laws of Basal, Switzerland 

presento poder estÆn comprendidos clentro del objeto b) That the domicile of said Corporation/Company is 
social do la mencionada Sociedad /Compaflla. Basal, Switzerland 

� d) Quo el Sr. Gregory W Warren C) That the purpose Or purposes for which the present 
esta autorizado pare otorgar el presents poder. Lo anterior Power of Attorney is granted are comprised within the eats probado por mono do los siguientes documentos, que object set forth in the charter of the mentioned 
certifico he visto* Corporation/Company. 

. d) That Mr. Gregory W. Warren 
Is (are) authorized to grant the present Power of Attorney. 

(Ciudad) REsearch Triangle Park The aforementioned. was duly proven through the following 
- documents and I duly certify having seen them*: on the 

(Estado) Carolina  del Norte 27709 241h day of March, 2004 In Research Triangle Park, North 

Roy del 24 de Marzo de 2004 
Carolina 27709. 

(City) Research Triangle Park 

(State) North Carolina, 27709 
(NotarioPOblico) LMEISHA C. HAYES 

*Los documentos debe identificarse con fecha y origen, 
this 24th day of March of the year 2004

 

(Notary Public) H&4L LAI 
OTA 

(an must be iden ad with date and origin 
a * * b+�  
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Wake County Register of Deeds 
Post Office Box 1897 

’v4’/AJ(E Raleigh, North Carolina  27602-1897 
COUNTY 
NOP.TL-I CAROLINA 

STATE OF NORTH CAROLINA 

WAKE COUNTY 

Laura M.Riddick 
Register Of Deeds 

CERTIFICATE OF REGISTER OF DEEDS THAT 
NOTARY PUBLIC WAS ACTING NOTARY 

AT TIME OF SIGNATURE 

I, LAURA M. RJDDICK, REGISTER OF DEEDS OF THE AFORESAID COUNTY AND 
STATE, DO HEREBY CERTIFY THAT Lane isha C. Hayes WAS, AT THE TIME OF 

SIGNING THE FOREGOING (OR ANNEXED) CERTIFICATE, A DULY COMMISSIONED 

AND QUALIFIED NOTARY PUBLIC IN AND FOR THE COUNTY OF WAKE, STATE OF 

NORTH CAROLINA, AND AS SUCH FULL FAITH AND CREDIT IS DUE TO HIS 

OFFICIAL ACTS; AND, FURTHER, THAT HIS SIGNATURE THERETO IS IN HIS OWN 

PROPER HANDWRITING. 

IN TESTIMONY WHEREOF, I HAVE HEREUNTO SET MY HAND AND SEAL OF 
OFFICE THIS, THE 30TH DAY OF MARCH, 2004. 

MID 
4�� \ 

I! 
(SEAL) OS j 

\.0 
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APOSTI LLE 
(Convention de La Haye 5 octobre 1961) 

1. COUNTRY: UNITED$TATES OF AMERICA 

2. This Public Document 
has been signed by__CARLA N. BROWN 

3. acting in the capacity of DEPUTY REGISTER OF DEEDS 
LAUBA-MRIDDICR, REG"T= OF DEb,----

4. bears the seal/stamp of COUNTY OF WAKE, NORTH CAROLINA 

CERTIFIED 

5. at Raleigh, North Carolina 

6. the 
1ST DAY OF APRIL, 2004 

7. by Deputy Secretary of State, State of North Carolina 
8117 - 

8. No.__________________ 

9. Seal/Stamp: 10. Signature 

ORAL YR1 

NOTAPO JIc 



TRADUCCION OFICIAL No. -040417-

de un documento escrito en INGLES, el cual para su identificación 

ileva el sello de la Traductora e IntØrprete oficial, Res. 2755/68 y 

01144/97 de Minjusticia, al igual que la presente ---------------------------

(Anexos a un poder otorgado por Syngenta 

Participations AG) 

(fdo) illegible 

3/24/04 Research Triangle Park, NC 27709 

ESTADO DE CAROLINA DEL NORTE 

CONDADO DE WAKE 

Yo, Laura M.Riddick, Registrador de Escrituras del condado y estado 

antes mencionados, certifico por media del presente que Laneisha C. 

Hayes, al momento de firmar este documento era un Notario Püblico  

debidamente comisionado y habilitado en y para el Condado de Wake, 

Estado de Carolina del Norte, y como tal debe dares plena fe y crØdito a 

sus actos oficiales, y ademÆs, que su firma en el mismo es de su propia 

letra. 

En testimonio de lo cual, he impuesto aqui ml firma y sello de oficio, 

hay dia 30 de Marzo de 2004. 

Laura M. Riddick, Registrador de Escrituras 

Par (fdo) ilegible 

� - :: 

P.’ COI cofl 

�2 OCT 



Delegado 

APOSTILLA 

(ConvenciOri de La Haya de octubre 5, 1961) 

1. Pals: Estados Unidos de AniØrica 

2. Este documento püblico ha sido firmado por CARLA N. BROWN 

3. actuando en su carÆcter de Delegado del Registrador de Escrituras 

4. ileva el seilo de Laura M. Riddick, Registrador de Escrituras 

Condado de Wake, Carolina del Norte 

CERTIFICADO 

5. En Raleigh. Carolina del Norte 

6. el dia 1 de Abril de 2004 

7. par ci Secretario de Estado Delegado, Estado de Carolina del Norte 

8. No. 8117 

9. Sello: (sello en oblea acre) 

(fdo) Rodney S. Maddox 

ES TRADUCCION FIEL Y COMPLETA, a la cual me remito, 

Bogota, Abril 15, 2004 ,4FIZk4. zp 
DORA OtJQUE DE ERNAL 
TCi; ET OMRPRETE CFCL 

ES. O27ss/ V 01144/97 

1?. E eOLO7[74A 

1’ CC.1’Ia roln�..’-’ 
t�VL� I J. vi;3. 
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(12) INTERNATIONAL APPLICATION PUBLISREI) UNDER THE PATENT COOPERATION TREATY (PCT) 

(19) World Intellectual Property Organization
International Bureau 6) iritil u iii iii 1110 11111 11111 1110 11111 liii 11111011111111 ii 

(43) International Publication Date (10) International Publication Number 
12 October 2006 (12.10.2006) PCT WO 2006/105873 A2 

(Si) International Patent Classification: 
AO1N 35/06(2006.01) A01P 13/02 (2006.01) 

(21) International Application Number: 
PCF/EP2006/002717 

(22) International Filing Date: 24 March 2006 (24.03.2006) 

(25) Filing Language: English 

(26) Publication Language: English 

(81) Designated States (unless otherwise indicate4 for every 
kind of national protection available): AB, AG, AL, AM, 
AT, AU, AZ, BA, BE, BG, BR, BW, BY, BZ, CA, CH, CN, 
CO, CR, CU, CZ, DE, DL DM, DZ, EC, BE, EG, ES, FL, 
GB, GD, GE, GH, GM, HR. HIT, ID, IL, IN, IS, JP, KB, 
KG, KM, KN, KP, KR, KZ, LC, LK, LR, LS, IT, LU, LV, 
LY, MA, MD, MG, ML MN, MW, MX, MZ., NA, NG, NI, 
NO, NZ, OM, P0, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SK, SL, SM, SY, TJ, TM, IN, TR, IT, TZ, UA, UG, US, 
UZ, VC, VN, YIJ, ZA, ZM, ZW. 

(30) Priority Data: 
0507093.3 7 April 2005 (07.04.2005) GB (M) 

(71) Applicant (for all designated States except US): SYN-
GENTA PARTICIPATIONS AG [CH/CH]; Intellectual 
Property Department, Schwatzwaldallee 215, CH-4058 
Basal (CID. 

(72) Inventor; and 
(75) Inventor/Applicant (for US only): 1RI4,NTO, Muham-

mad, Yuli [JD/ID}; Syngenta Agroservices AG, R & D 
Station, Desa Belong Gandu Jatisari, Cikampek West Java 
(ID). 

(74) Agents: SWIFT, Jane, Elizabeth at al.; intellectual 
Property Department, Syngenta Limited, P.O. Box 3538, 
Jealott’s Hill International Research Centre, Bracknell, 
Barks RG42 6YA (GB). 

Designated States (unless otherwise indicated for every 
kind of regional protection available): AEIPO (BW, Gil, 
GM, KB, LS, MW, MZ, NA, SD, SL, SZ, ’I’Z, UG, ZM, 
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European (AT, BE, BG, CH, CY, CZ, DE, DK, BE, ES, FL 
FR, GB, OR, HIT, 113, IS, IT, IT, LU, LV, MC, NL, PL, PT, 
RO, SE, ST, SK, TR), clAPI (BF, BJ, CF, CU, CI, CM, GA, 
ON, GQ, GW, ML, MR, NB, SN, TD, TG). 

Published: 
- without international search report and to be republished 

upon receipt of that report 

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes andAbbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette. 

(54) Title: WEED CONTROL 

(57) Abstract: A method for selectively controlling weeds in rice, in particular weeds in transplanted and dimbt-seeded rice, using 
a 2-benzoyl-1,3-cyclohexanedione derivative, in particular mesoirione, is disclosed. 
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WflD CONTROL 

The present invention relates Co a method for selectively controlling weeds in rice, 

in particular weeds in transplanted and direct-seeded rice, using a 2-benzoyl-1 ,3-

cyclobexanedione derivative, in particular mesotrione 

US 5,318,947 discloses a method for controlling. baimtb1 plants inrice with 2-

benzoyl-1,3-oyclobexanediofle derivatives 

It has now surprisingly been found by the present inventors that at least one 

10 particular 2-benzoyl-1,3-cyclohexaliedione derivative is highly toxic to rice crop, and in 

particular mdica rice, when applied by conventional methods, i.e. spraying 

Accordingly, the present invention provides a method for selectively controlling 

harmful plants in a rice crop, said method comprising applying a 2-benzoyl-1,3-

cyclohexauedione derivative directly into the paddy field water. Suitably, the 2-benzoyl-

15 1,3-cyclohexanedione derivative is applied by drip application, splash application or 

distribution of OR formulations. 

Drip application is the direct application of liquid products into the paddy water-

generally performed during the last levelling of the rice field. 

Splash application is the application directly into the paddy water by 

20 spreading/distributing the chemical either by handhold small bottles or spray guns 

Solid- Granular formulations are distributed by band or by machine directly into 

the paddy field. 

In one preferred embodiment of the irrvention, the rice crop comprises an mdica-

type or japonica-type rice, crop; preferably an Indies-type rice crop. 

25 Suitably, the 2-benzoyl-1,3-cyclobexanedione derivative is a compound of 

formula (I) 

&01( X 

(I) 

wherein X represerts a halogen atom; a straight-. or branched-chain alkyl or 

aikoxy group containing up to six carbon atoms winch is optionally substituted by one or 

30. more groups �OR1 or one or more halogen atoms; or a:group selected from nitro, cyano, -. 
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2 

CO2R2, S(0)mR1, 0(CH2)r0R’, -COR2, -NR2R3, 802NR2R3, -CONR2R3, CSNR2R3 

and �0S02R4; 

R’ represents a straight- or branched-chain alkyl group containing up to six 

carbon atoms which is optionally substituted by one or more halogen atoms; 

5 R and R3 each independently represents a hydrogen atom; or a straight- or 

branched-chain alkyl group containing up to six carbon atoms which is optionally 

substituted by one or more halogen atoms; 

R4 represents a straight-or branched-chain alkyl, alkenyl or alkynyl group 

containing up to six carbon atoms optionally substituted by one or more halogen atoms; 

10 or a cycloalkyl group containing from three to six carbon atoms; 

each Z independently represents halo, nitro, cyano, S(0)mR5, OS(0)mR5, C1..6 

alkyl, C1.6 alkoxy, C1.5 haloalkyl, C14 haloalkoxy, C14haloalkoxyCi4alkyl, carboxy, CI-6 

aikylcarbonyloxy, c14 alkoxycarbonyl, C1..6 alkylcarbony1 amino, C,4 alkylaininà, C,4 

dialkylaniino having independently the stated number of carbon atoms in each alkyl 

15 group, C,6 aikylcarbonylamino, C,.6 alkoxycarbonylarnillo, C,. 

alkylanafrioàarbonylan’thio,  C14 dialkylaminocarbonylatnino having independently the 

stated number of carbon atoms in each alkyl group, C,4 alkoxycarbonyloxy, C14 

alkylaminocarbonyloxy, C, dialkylcarbonyloxy, phenylcarbonyl, substituted 

phenylcarbonyl, phenylcarbonyloxy, substituted pbenylcarbonyioxy, 

20 phenylcarbonylamino, substituted phenylcarbonylamino, phenoxy or substituted 

phenoxy; 

R5 represents a straight-’ or branched-chain alkyl group containing up to six 

carbon atoms which is optionally substituted by one or more halogen atoms; each Q 

independently represents C1.4 alkyl or �0O2R6 wherein R6 is C,4 alkyl; 

25 m is zero, one or two; 

n is zero or an integer from one to four; 

r is one, two or three; and 

pis zero or an integer from one to six. 

Suitably, X is chioro, bronio, nitro, cyano, C14 alkyl, -CF3, -S(0)mR’, or �OR’; 

30 each Z is independently chloro, bromo, nitro, cyano, C14 ’Dik3Pl, -CF3, -CH2OCH2CF3, 

-OR’, OS(0)mR5 or �S(0)mR5; n is one or two; and p is zero. 
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Preferably, the 2-benzoyl-1,3-cyclohexanedione of formula (I) is selected from 

the group consisting of 2-(2’-nitro-4’-methylsulphonylbenzoyl)-1,3-cyclohexanedione, 2-

(2’-nitro-4’-methylsulphonyloxybenzoyl)-1,3-cyclohexanedione, 2-(2’-cbloro-4’-

methylsulphouylbenzoyl)-1 ,3-cyclohexancdione, 2-(2’-cbloro-3’-trifluoroethoxyrnethyl-

5 4’-methylsulphonylbenzoyl)-1,3-cyclohexanedione, 4,4-dimethyl-2-(4-

methznesulphonyl-2-nitrobenzoyl)-1,3-cyclohexanedione, 2-(2-chloro-3-ethoxy-4-. 

methanesulphonylbenzoyl)-5-methyl-1 ,3-cyclobexancdione and 2-(2-ch1oro-3-ethoxy-4-

ethanesulphonylbenzoyl)-5-methyl-1,3-cyclobexaneclione; most preferably is 2-(2’-nitro-

4’-inethylsulphonylbenzoyl)-13-cyclo4exanedione. 

10 The 2-benzoyl-1,3-cyclohexanedione of formula (1) may exist in enolic 

tautomeric forms that may give rise to geometric isomers. Furthermore, in certain cases, 

the various substituents may contribute to optical isomerism and/or stereoisometism. All 

such tautomeric forms, racemic mixtures and isomers are included within the scope of 

the present invention. 

15 The 2-benzoyl-1,3-cyclohexanedione may be present in either the acid (non-

chelated form) or as the metal chelated form. The metal chelated form of the 2-benzoyl-

1,3-cyclobexanedione may be made by adding a metal stabilizing salt to the 

suspoemulsion formulation. Examples of suitable stabilizing metal salts that may be used 

include calcium, beryllium, barium, titanium, magnesium, manganese, zinc, iron, cobalt, 

20 nickel and copper salts; most suitable are magnesium, manganese, zinc, iron, cobalt, 

nickel and copper salts; especially preferred is a copper salt, for example copper 

hydroxide. Suitably, the concentration of stabilizing metal salts in the suspoemulsion 

formulation of the invention is from 0.01 to 4.0%, and preferably from 0.02 to 1.5%. 

In a further embodiment of the invention, the 2-benzoyl-1,3-cyolobexanedione 

� 

25 may be applied in combination with one or more additional active ingredients. Such 

additional active ingredients include herbicides, fungicides, insecticides and the like. In 

particular, a chioroacetamide, for example pretilachior, butachior, s-metolacblor, 

acetochior, alachior etc., may be applied in combination with the 2-benzoyl-1,3-

cyclohexanedione. 

30 The 2-benzoyl-1 ,3-cyclohexauedione may be applied to the paddy field water 

either before or shortly after seeding. In a preferred embodiment, the 2-benzoyl-1,3-

cyclohexanedione derivative is applied before seeding or after seeding but pre-emergence 

of the rice crop. 
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The rate at which the 2-benzoyl-1,3-cyclohexanedione derivative is applied will 

depend on a number of factors, for example the weeds to be controlled, the climatic 

conditions etc. In general an application rate of between 0.5g al/ha and 500g al/ha is 

appropriate, for example between 50g and 250g al/ha. The specific rate to be applied will 

5 be readily determinable by the skilled person. 

Whilst the 2-benzoyl-1,3-cyclobexanedione derivative may be applied alone, in 

practice, the composition is applied as a formulation containing the various adjuvants and 

carriers known to or used in the industry for facilitating dispersion. The choice of 

formulation and mode of application for any given compound may affect its activity, and 

10 selection will be made accordingly. For example, the herbicidal composition of this 

invention may be a dustable powder, gel, a wettable powder, a water dispersible granule, 

a water-clispersable or water-foaming tablet, a briquette, an emulsifiable concentrate, a 

microemulsifiable concentrate, an oil-in-water emulsion, a water-in-oil emulsion, a 

0 dispersion in water, a dispersion in oil, a suspoemulsion, a soluble liquid (with either 

15 water or an organic solvent as the carrier), an impregnated polymer film, or other forms 

known in the art. These formulations may be suitable for direct application or maybe 

suitable for dilution prior to application, said dilution being made either with water, 

liquid fertilizer, micronutrients, biological organisms, oil or solvent The compositions 

are prepared by admixing the active ingredients with adjuvants including diluents, 

20 extenders, carriers, and conditioning agents to provide compositions in the form of 

finely-divided particulate solids, granules, pellets, solutions, dispersions or emulsions. 

Thus, it is believed that the active ingredients could be used with an adjuvant such as a 

finely-divided solid, a mineral oil, 
a 

liquid of organic origin, water, various surface active 

agents or any suitable combination of these. 

0 25 The active may also be contained in very fine microcapsules in polymeric 

substances. Microcapsules typically contain the active material enclosed in an inert 

porous shell which allows escape of the enclosed material to the surrounds at controlled 

rates. Encapsulated droplets are typically about 0.1 to 500 microns in diameter. The 

enclosed material typically constitutes about 25 to 95% of the weight of the capsule. The 

30 active ingredient may be present as a monolithic solid, as finely dispersed solid particles 

in either a solid or a liquid, or it may be present as a solution in a suitable solvent. Shell 

membrane materials include natural and synthetic rubbers, cellulosic materials, styrene-

butadiene copolymers, polyacrylonitriles, polyacrylates, polyesters, polyamides, 

polyureas, polyurethanes, other polymers familiar to one skilled in the art, chemically-
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modified polymers and starch xanthates. Alternative very fine microcapsules may be 

formed wherein the active ingredient is dispersed as finely divided particles within a 

matrix of solid material, but no shell wall surrounds the microcapsule. 

Suitable agricultural adjuvants and carriers that are useful in preparing the 

5 compositions of the invention are well known to those skilled in the art. 

Liquid carriers that can be employed include water, toluene, xylene, petroleum 

naphtha, crop oil, acetone, methyl ethyl ketone, cyolohoxanone, acetic anhydride, 

acetonitrile, acetophenone, amyl acetate, 2-butanone, chlorobenzene, cyclohexane, 

cyclohexanol, alkyl acetates, diacetonalcohol, 1,2-dichioropropane, diethanolaininc, p-

10 diethylbenzene, diethylene glycol, diethylene glycol abietate, diethylene glycol butyl 

ether, diethylene glycol ethyl ether, diethylene glycol methyl ether, N,Ndimethyl 

formamide, dimethyl sulfoxide, 14-dioxane, dipropylene glycol, dipropylene glycol 

methyl ether, dipropyleneglycol dibenzoate, diproxitol, alkyl pyrrolidinone, ethyl acetate, 

2-ethyl hexanol, ethylene carbonate, 1,1,1-trichioroethane, 2-heptanone, alpha pinene, d-

15 linionene, ethylene glycol, ethylene glycol butyl ether, ethylene glycol methyl ether, 

gamma-butyrolactone, glycerol, glycerol diacetate, glycerol monoacetate, glycerol 

triacetate, glycerol triacetate hexadecane, hoxylene glycol, isoamyl acetate, isobornyl 

acetate, isooctane, isophorone, isopropyl benzene, isopropyl myristate, lactic acid, 

lanrylamine, mesityl oxide, methoxy-propanol, methyl isoamyl ketone, methyl isobutyl 

20 ketone, methyl laurate, methyl octanoate, methyl oleate, methylene chloride, m-xylene, 

n-hexane, n-octylamine, octadecanoic acid, octyl amine acetate, oleic acid, oleylamine, 

o-xylene, phenol, polyethylene glycol (PEG400), propionic acid, propylene glycol, 

propylene glycol monomethyl other, propylene glycol mono-methyl ether, p-xylene, 

toluene, triethyl phosphate, triethylene glycol, xyleno sulfonic acid, paraffin, mineral oil, 

25 frichloroethylene, perchioroethylene, ethyl acetate, amyl acetate, butyl acetate, propylene 

glycol monomethyl ether and diethylene glycol monomethyl ether, methanol, ethanol, 

isopropanol, and higher molecular weight alcoholds such as amyl alcohol, 

tetrahydrofurlIiryl alcohol, hexanol, octanol, etc., ethylene glycol, propylene glycol, 

glycerine, N-methyl-2-pyrrolidinone, and the like. Water is generally the carrier of 

30 choice for the dilution of concentrates. 

Suitable solid carriers include talc, titanium dioxide, pyrophyllite clay, silica, 

attapulgite clay, kieselguhr, chalk, diatomaceous earth, lime, calcium carbonate, 

bentonite clay, 1uflefa earth, cotton seed hulls, wheat flour, soybean flour, pumice, wood 

flour, walnut shell flour, lignin, and the like. 
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A broad range of surface-active agents are advantageously employed in both solid 

and liquid compositions, especially those designed to be diluted with carrier before 

application. The surface-active agents can be anionic, cationic, nonionic or polymeric in 

character and can be employed as emulsifying agents, wetting agents, suspending agents, 

5 or for other purposes. Typical surface active agents include salts of alkyl sulfates, such as 

dicthanolan,moniinn lauryl sulfate; aikylarylsuifonate salts, such as calcium 

dodecylbenzenesulfonate; alkyiphenol-alkylenc oxide addition products, such as 

nonylphenol-C.sub. 18 ethoxylate; alcohol-alkylene oxide addition products, such as 

tridecyl alcohol-C.sub.16 ethoxylate; soaps, such as sodium stearate; 

10 akylnaphtha1enesuJfonate salts, such as sodium dibutyhiapbthalenesulfonate; dialkyl 

esters of sulfosuccinate salts, such as sodium di(2-ethylhexyl) sulfosuccinate; sorbitol 

esters, such as sorbitol oleate; quaternary amines, such as lauryl trimethylammonium 

chloride; polyethylene glycol esters of fatty acids, such as polyethylene glycol stearate; 

Sblock copolymers of ethylene oxide and propylene oxide; and salts of mono and dialkyl 

15 phosphate esters. 

Other adjuvants commonly utilized in agricultural compositions include 

crystallization inhibitors, viscosity modifiers, suspending agents, spray droplet modifiers, 

pigments, antioxidants, foaming agents, light-blocking agents, compatibilizing agents, 

antifoam agents, sequestering agents, neutralizing agents and buffers, corrosion 

20 inhibitors, dyes, odorants, spreading agents, penetration aids, micronutrients, emolients, 

lubricants, sticking agents, dispersing agents, thickening agents, freezing point 

depressants, antimicrobial agents, and the like. The compositions can also contain other 

compatible components, for example, other herbicides, herbicide safeners, plant growth 

regulants, fungicides, insecticides, and the like and can be formulated with liquid 

25 fertilizers or solid, particulate fertilizer carriers such as ammonium nitrate, urea and the 

like or mixed with sand, or dirt (in the case of solid - granular application). 

The present invention will now be illustrated further with reference to the 

following examples. 

30 Comparative Examn 

IR-64- indica rice was directly seeded in muddy soil and herbicide treatment was 

applied 12 days after the seeding. Treatment was carried out as spray over the top of 

plants with a 4001/ha spray solution. 



WO 2006/105873 
I 

PCT/EP2006/002717 

S 

Application method: spray at 400 I/ba; crop variety: wet sown rice/(R-64 

- Treatments Rate Application 
% % 

Weed control at 49-50 DAA  
MOOVA CYPER F)M14A ECHCG LIJDOC (g time (DAS) Phyto 

ai/ha) at 7-
10 
DAA I  

Mesotrione 50* 3 95 100 93 - 82 100 
SC100 6 92 93 90 92 50 95 

9 99 97 97 94 15 97 
12 97 95 90 1 90 40 97 

100 3 98 100 95 - 90 100 
6 96 94 93 94 60 97 
9 100 97 97 94 65 97 
12 99 99 93 92 87 97’ 

200 - 3 99 100 97 - 95 100 
6 98 98 97 .98 95 97 
9 100 99 97 98 94 99 
12 100 100 93 92 - 87 97 

Mesotrione 50+ 3 96 99 94 -’ 85 100 
SC100+ 25 6 83 87 83 85 50 85 
cloquintocet 9 93 93 60 60 30 15 
EC100  12 95 90 60 60 1 40 35 

100 3 97 100 94 
- 85 100 

+50 6 93 88 83 85 50 85 
9 100 100 99 97 100 99 
12 98 1 90 60 65 45 35 

200 3 100 100 96 - 96 100 
+ 6 95 90 83 87 55 85 
100 9 100 100 99 97 100 99 

12 99 90 60 67 
- 45 35 

Mesotrione 50 3 98 92 93 80 94 
’S680 6 75 75 70 70 55 70 

9 97 100 97 98 0 99 
12 87 90 85 90 0 1 90 

100 3 98 99 
. 95 - 90 100 

6 85 75 75 75 60 75 
9 100 100 97 ’ 96 97 99 
12 90’ 92 90 93 0 94 

200 3 100 100 100 
- 94 100 

6 98 97 97 98 
’ 

94 97 
9 

, 100 100 97 96 97 99 
�1  112 199 95 1 96  1 97 

- 30 . 98 
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Mesotrione 50+ - 3 97 95 92 - 70 95 
SC480+ 25 6 70 55 45 40 45 40 
cloquintocet 9 94 94 96 97 25 95 
EC100  12 83 95 94 95 20 96 

100+ 3 98 100 93 82 100 
50 6 80 60 47 45 45 40 

9 95 95 97 92 25 96 
12 93 99 95 - 97 20 92 

200+ 3 99 100 96 - 90 100 
100 6 90 92 95 95 50 97 

9 100 99 98 98 87 79 
12 199 1 99_ 1 95 1 97 1 25 

- 95 

5 

* with built-in surfactant 
DAS - Days After Sowing; DAA - Days After Application 

Example 

During the last levelling run for the seedbed preparation of the paddy field the 

undiluted chemical was applied directly to the paddy water by hanging the bottle up-side-

down to the tractor. The movement of the water during the levelling process distributes 

10 the product in whole paddy water. Al the same time the product is diluted in the large 

amount of the paddy water. The application should be made five to one days before 

seeding (bBS) to allow the product to settle to the soil. The remaining water is drained 

bfore seeding. Seeding of indica-type rice is carried out on treated muddy - dry soil. 

Mesotrione applied at last levelling on standing water then drain before sowing. 

- Treatment Rate App? % Phyto at  
% 

Weed control at ......DAS  
(g time DAS MOOVA CYPER FIMMI Grasses ECI{CG LEPCH 
al/ha) (DBS) DAS 

% 

30 50 30 50 30 50 30 50 50 
Mesotrione 50 3 15 0 87 83 87 84 89 91 88 87 88 
Sc100  
Mesotrione 25 3 4 0 60 83 90 60 
3C480 10 0 

15 0 1 1
50 3 4 0 73 85 90 68 

10 0 
1 

15 0  
75 3 4 0 83 90  921 - 71 

10 0. 
1 

15 0  
100 3 4 12 84 92 95 78 

10. 10 
15 5  
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150 3 4 15 87 95 96 83 

10 12 
15 5  

50 5 4 0 63 80 85 60 

10 0 
15 10  

100 5 4 0 75 89 72 
10 0 

192 

15 0  
50 1 4 8 78 88 93 78 

10 10 
15 0  

ioO 1 4 17 79 90 94 84 
10 14 
15 7  

DBS - Days Before Sowing; DAS - Days After Sowing 
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Claims 

1. A method for selectively controlling harmful plants in a rice crop, said method 

comprising applying a 2-bcnzoyl-1,3-cyclobexanediofle derivative directly into the paddy 

5 field waters 

2. A method according to claim 1, wherein the 2-benzoyl-1,3-cyclobexanedione 

derivative is a compound of formula (1) 

(I) 
(Q)P do 

10 wherein X represents a halogen atom; a straight- or branched-chabt alkyl or alkoxy group 

containing up to six carbon atoms which Is optionally, substituted by one or more groups 

or one or more halogen atoms; or a group selected from nitro, cyano, -0O2R2, - 

S(0),R’, -O(CH2)0R’, -COR2, -NR2R3, -SO2NR2R3, -CONR2R3, -CSNR2B? and - 

0S02R4; 

15 R1 represents a straight- or branched-chain alkyl group containing up to six carbon atoms 

which is optionally substituted by one or more halogen atoms; 

R2 and R3 each independently represents a hydrogen atom, or a straight- or branched-

chain alkyl group containing up to six carbon atoms winch is optionally substituted by 

one or more halogen atoms; * 

20 R4 represents a straight-or branched-chain aikyl, alkenyl or alkynyl group containing up 

to six carbon atoms optionally substituted by one or more halogen atoms, or a cycloalkyl 

group containing from three to six carbon atoms; 

each Z independently represents halo, intro, cyano, S(0)mR5, OS(0)mR.5, C1 alkyl, C1 

aikoxy, C1 haloalkyl, C1 haloalkoxy, carboxy, Ci4aloalkoxyCi4alkyl, C1 

25 alkylcarbonyloxy, C1 aikoxycarbonyl, Cl-6 alkylcarbonyl, amino, CI$ alkylamiDo, C16 

dialkylammo having independently the stated number of carbon at=34 in each alkyl 

group, C alkylcarbonylamino, C1 alkoxycarbonylarnino, C1 

a&ylammocarbony1mmio, C16 dialkylaminocarboflYlalfliflO having independently the 

stated number of carbon atoms in each alkyl group, C1 alkoxycarbonyloxy, C1.6 
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alkylanimocarbonyloxy, C14 dialkylcarbonyloxy, phenylcarbonyl, substituted 

phenylcarbonyl, phenylcarbonyloxy, substituted phenylcarbonyloxy, 

phenylcarbonybmuno, substituted pbenylcarbonylinmo, phenoxy or substituted 

phenoxy 

5 R5 represents a straight- or branched-chain alkyl group containing up to six carbon atoms 

winch is optionally substituted by one or more halogen atoms, each Q independently 

represents Ci.t alkyl or �0O2R6 wherein R6 is C14 alkyl, 

mis zero, one or two; 

is zero or an integer from one to four, 

10 r is on; two or three, and 

p is zero or an integer from one to six. 

3. A method according .to claim 2, wherein the 2-benz9yi-1,3-cyclohexanedione 

derivative is selected from the group consisting of 2-(2’-mtro4’-

15 mcthylsulphonylbenzoyl)-1,3-cyclobexanedione, 2-(2’-mlro-4’-

rnethylsulpbonyloxybenzoyl)-1,3-cyclobexanedione, 2-(2’-chloro-4’-

methylsulphonylbenzoyl)-1,3-cyclohexaneclione, 2-(2’-cb1oro-3’-tnuIuoroethoxymethy-

4’-methylsuiphoiiylbenzoyl)-1,3-cyclobexanedione, 4,4-dimethyl-2-(4-

rnethancsuiphonyl-2-nitrobenzoyl)-1,3-cyclobexanedione, 2-(2-chloro-3-ethoxy-4. 

20 methanesulphonylbenzoyl)-5-methyl-1,3-cyclohexanedione and 2-(2-chloro-3-ethoxy-4-

ethauesulphonylbenzoyl)-5-methyl-1,3-cyclohexanedione 

4 A method according to claim 3, wherein the 2-benzoyl-1,3-cyolohexanedione 
� derivative is 2-(2’-mtro4’-methylsulphonylbenzoyl)-1,3-cyclobexanedione 

25 

S. A method according to any one of claims 1 t 4, wherehi the 2-benzoyl-1,3-

cyclohexanedione derivative is applied in combination with one or more additional active 

ingredients. �. 

30 6.. A method according to claim 5, wherein the one or more additional active 

ingredients is a cbloroacetariide. 
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7. A method according to any one of claims 1 to 6, wherein the 2-benzoyl-1 ,3-

cyclohexanedione derivative is applied either before or shortly after seeding. 

8. A method according to claim 7, wherein the 2-benzoyl-1,3-cyclohexanedione 

5 derivative is applied before seeding. 

9. A method according to claim 7, wherein the 2-benzoyl-1,3-cyclobexanedione 

derivative is applied after seeding but before the rice crop emerges. 

10 10. A method according to any one of claims 1 to 9, wherein the 2-benzoyl-1,3-. 

cyclohexaned.ione derivative is applied at a rate of between 0.5g ai/ha to 500g ai/ha. 

15 

11. A method according to any one of claim 1 to 10, wherein the rice crop is an 

indica-type or japonica-type rice crop. 

12. A method according to claim 11, wherein the rice crop is an indica-type rice crop. 
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En una forma de reahzación prefenda de la ;nvenciOn, el cultivo de arroz 

comprende un cultivo de arroz de tipo indica o de tipo japonica, con preferencia, 

un cultivo de arroz de tipo indica. 

De modo apropiado, el derivado de :2-benzoil-1 ,3-ciclohexanodiona. as un 

5 compuesto de la fØrmula (I) 

en donde X representa un Worno de halogeno; un grupo alquilo 0 aicoxi de 

cadena lineal o ramificada que contiene haste seis atomos de carbono, que es. 

10 opcionalmente sustituido con uno o varios grupos -0R1 o uno o vanos Ætomos de 

halOgeno, o un grupo sefeccionado de nitro, ciano, -0O2R2, S(0)mR1, 

0(CH2)rORt, -COW, NR2R3, 802NR2R3, CONR2R3, CSNR2R3 y 0802R4, 

R1 representa un grupo aiquilo de cadena lineal o ramlficada qua contiene haste 

seis atomos de carbono qua estÆ opcionalmente sustituido con uno o varios 

15 Ætoniôs de halógeno; 

R2 y R3 representan cada uno, de modo independiente, un Ætomo de hidrógeno, a 

un grupo alquilo de cadena lineal o ramificada que contiene haste seis Ætomos de 

carbono qua ŁstÆ opcionalmente sustituido con uno o varios Ætomos de haiOgeno; 

R4 representa un grupo alquilo, alquenilo o aiquindo de cadena lineal o ramificada 

20 que contiene haste seis Ætomos de carbono opcionalrnente sustituldos con uno o 

varlàs Ætornös de .halôgeno; o  un grupo cicloalquilo que contiene tres a .seis 

Ætomos de carbono; 

cada Z representa, de modo independiente, halo, nitro, ciano, S(0)MW, 

OS(0)mR5, alquilo C, alcoxi C, ha.loatquilo C1,�hatoalcoxi C1, haloalcoxi C1.-

25 alquilo C1, carbóxi, aiqulI C1-carbpniloxi, alcoxi C1-carbonhlo, aiquil C-
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carbonilo, amino, aiquil C1-amtno, dialquit C1 -amino que tiene, de modo 

independiente, el numero establecido de Ætomos de carbono an cada grupo 

aiquilo, aiquti C1-carbonIIamino, alcoxi C1-carboniIamino, aiquil C1-

aminocarbonilamino, diaIquiI C1-aminocarbonitamino quo tiene, de modo 

5 independiente, el nUmØro establecido do Ætomos do carbono en, cada grupo 

aiquito, alcoxi C14-carbonhloxl, aiquil C1-aminocarbonHoxi, diatquil C-

carboniloxi, fenilcarbonilo, fenilcarbonilo sustituido, fenilcarboniloxi, fenilcarbonitoxi 

sustituido, fenticarbonilamino, fenilcarbonilamlno sustituido, fenoxi o fenoxi 

sustituido; 

10 R5 representa an grupo alquito do cadena lineal o ramificada quo contiene hasta 

seis Ætomos de carbono quo estÆ opcionalmente sustituido con uno o varios 

ªtomos do haJOgeno; cada Q representa, de modo independiente, alquilo Ci o 

CO2R6, an donde R6 as aiquilo 01; 

m es ceo, uno o dos; 

15 n escero oun niimero entero de uno a cuatro; 

res uno, dos otres;y 

p as cerp 0 Ufl nümero entero de uno a seis. 

Apropiadamente, X as cloro, bromo, nitro, clano, aiquilo C1, -CF3, 

u -OR’; cada Z as, do modo independlente, dora, bromo, nitro, ciano, 

20 alquilo C1, -CF3, -CH20CH2CF3, -OR’, -OS(0)mR5 0 S(0)mR5, n es uno o dos, y 

pescero 

� Con preferencia, Is 2-benzoil-1 ,3-ciclohexariodiona de la formula (I) estÆ 

seleccionada del grupo qua consiste en 2-(2’-nitro-4’-metilsulfonilbenzoil)-1 ,3-

ciclohexanodiona, 2-(2’-nitro-4’-metilsulfondoxibenzod)-1,3-ciclohexanodiona, 2-(2’-

25 cloro-4’-metilsulfonilbenzoil)-1 ,3-c1c!ohexanodiona, 2-(2’-.cloro-3’-tnfluoroetoximetd4’-

metilsulfonilbenzoil)-1 ,3-ctclohexanodiona, 4 ,4-dimetil-2-(4-metansulfonil-2-

nitrobenzoil)-1 ,3-ciclohexanodiona, 2-(2-cloro-3-etoxi-4-metansUlfonilben2ofl)-5-
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metil-1 ,3-ciclohexanodiona y 2-(2-cloro-3-etoxi-4-etansulfonilbenzoil)-5-metil-1 ,3 

ciclohexanodiona; goza de maxima preferencia la 2-(2’-nitro-4’-

metilsulfon ilbenzoil)-1 ,3-ciclohexanodiona. 

La 2-benzoil-1 ,3-ciclohexanodioria de la formula (I) puede existir en formas 

5 tautomØricas enOlicas que puedan originar los isOmeros geometricos. Por otra 

parte, en algunos casos, los diversos sustituyentes pueden contribuir a la isomerla 

ôptica  Y/o la estereoisomerIa. Todas estas formas tautomØricas, mezclas 

racØmicas e isOmeros estÆn incluidos dentro del alcance de la presente invención. 

La 2-benzoil-1 ,3-ciclohexanodiona puede estar presente ya sea en forma 

10 Æcida (forma no quelada) o como forma quelada metÆlica. La forma quelada 

metÆlica de la 2-benzoil-1 ,3-ciclohexanodiona se puede preparar agregando una 

sal estabilizante de metales a la formulaciOn suspoemulsionada. Los ejemplos de 

sales estabilizantes de metales de sales estabilizantes de metales apropiadas que 

se pueden usar incluyen sales de caiclo, de berillo, de barb, de titanbo, de 

15 magneslo, de manganeso, de cinc, de hierro, de cobalto, de niquel y de cobre; las 

mÆs apropiadas son sales de magnesio, de manganeso, de cinc, de hierro, de 

cobalto, de niquel y de cobre; se prefiere en especial una sal de cobre, por 

ejemplo, hidrOxido de cobre. De modo apropiado, la concentraciOn de las sales 

estabilizantes de metales en la formulaciOn suspoemulsionada de la invenciOn va 

20 del 0,01 al 4,0%, y con preferencia del 0,02 al 1,5%. 

� En otra forma de realizaciOn de la invenciOn, la 2-benzoil-1 

ciclohexanodiona se puede apticar en combinaciOn con uno o varios ingredientes 

activos adicionales. Estos ingredientes activos adicionales incluyen herbicidas, 

fungicidas, insecticidas y similares. En particular, se puede aplicar una 

25 cloroacetamida, por ejemplo pretilaclor, butaclor, s-metolaclor, acetoclor, alaclor, 

etc., en combinaciOn con la 2-benzoil-1 ,3-ciclohexanodiona. 
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La 2-benzoil-1 ,3-ciclohexanodiona se puede aplicar al agua del arrozal ya 

sea antes o brevemente despuØs de la siembra. En una forma de reaHzaciOn 

preferida, el derivado de 2-benzoil-1 ,3-ciclohexanodiona se aplica antes de la 

siembra o despuØs de la siembra, pero antes de la emergencia del cultivo de 

5 arroz. 

La tasa a la que se aplica el derivado de 2-benzoil-1 ,3-ciclohexanodiona 

dependerÆ de una variedad de factores, por ejemplo, las malezas por controlar, 

las condiciones climÆticas, etc. En general, una tasa de aplicación de entre 0,5 g 

al/ha y 500 g al/ha es apropiada, par ejemplo, entre 50 g y 250 g al/ha. La tasa 

10 especifica para aplicar serÆ fÆcilmente determinable por la persona experta en el 

arte. 
40 

Mientras que el derivado de 2-benzoil-1 ,3-cictohexanodiona se puede 

aplicar solo, en la prâctica,  la composición se aplica como una formulación que 

contiene diversos coadyuvantes y portadores conocidos o usados en la industria 

15 para facilitar la dispersion. La elecciôn de la formulaciOn y el modo de aplicaciOn 

para cualquier compuesto dado puede afectar su actividad, y la selecciOn se hank 

de conformidad con ello. Por ejemplo, la composición herbicida de esta invenciOn 

puede ser un polvo espolvoreabte, gel, un polvo humectable, un grÆnulo 

dispersable en agua, un comprimido dispersable en agua o espumante en agua, 

20 una briqueta, un concentrado emulsionable, un concentrado microemulsionable, 

10 una emulsiOn de aceite en agua, una emulsion de agua en aceite, una dispersion 

en agua, una dispersiOn en aceite, una suspoemulsiôn, un liquido soluble (ya sea 

con agua 0 Ufl solvente orgÆnico como portador), una pelicula polimØrica 

impregnada u otras formas conocidas en el arte. Estas formulaciones pueden ser 

25 apropiadas para la aplicaciOn directa o pueden ser apropiadas para diluir antes de 

aplicarlas, preparando dicha solución ya sea con agua, fertilizante lIquido, 

micron utrientes, organismo biolOgicos, aceite o solvente. Las composiciones se 



preparan mezclando los ingredientes activos con coadyuvantes, incluyendo 

diluyentes, extendedores, portadores y agentes acondicionantes para proveer 

composiciones en forma de sólidos particulados finamente divididos, grÆnulos, 

pellets, soluciones, dispersiones o emulsiones. De esta forma, se cree que los 

5 ingredientes activos se podrian usar con un coadyuvante tales como un sólido 

finamente dividido, un aceite mineral, un lIquido de origen orgÆnico, agua, 

diversos agentes tensioactivos o cualquier combinaciOn adecuada de Østos. 

El ingrediente activo tambiØn puede estar contenido en microcÆpsulas muy 

finas en sustancias polimØricas. Las microcÆpsulas contienen tipicamente el 

10 material activo incluidas en una cubierta porosa inerte que permite que el material 

Sincluido se escape a los airededores a velocidades controladas. Las gotitas 

encapsuladas tienen tipicamente un diÆmetro aproximado de 0,1 a 500 micrones. 

El material incluido constituye tipicamente aproximadamente el 25 al 95% del 

peso de la cÆpsu!a. El ingrediente activo puede estar presente como un sôlido 

15 monolItico, como partIculas sólidas finamente dispersas ya sea en un sólido o  un 

liquido, o puede estar presente como una soluciôn en un solvente apropiado. Los 

materiales de La membrana de cubierta incluyen gomas naturales y sintØticas, 

materiales celulósicos, copolimeros de estireno-butadieno, poliacrilonitrilos, 

poliacrilatos, poliØsteres, poliamidas, poliureas, poliuretanos, otros polimeros 

20 familiares para los especialistas en el arte, polimeros qulmicamente modificados y 

xantatos de almidón. Se pueden formar microcÆpsulas muy finas alternativas, 

donde el ingrediente activo se dispersa como particulas finamente divididas 

dentro de una matriz de material sólido, pero ninguna pared de cubierta rodea la 

microcÆpsula. 

25 Los coadyuvantes y portadores agricolas apropiados que son de utilidad 

para preparar las composiciones de la invención son bien conocidos por los 

especialistas en el arte. 
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Los portadores liquidos que se pueden emplear incluyen agua, tolueno, 

xileno, nafta de petróleo, aceite de cultivo, acetona, metiletilcetona, 

ciclohexanona, anhIdrido acØtico, acetonitrilo, acetofenona, acetato de amilo, 2-

butanona, clorobenceno, ciclohexano, ciclohexanol, acetatos de aiquilo, alcohol 

5 de diacetona, I ,2-dicloropropano, dietanolamina, p-dietilbenceno, dietilenglicol, 

abietato de dietilenglicol, butilØter de dietilenglicol, etilØter de dietilenglicol, 

metilØter de dietilenglicol, N,N-dimetilformamida, dimetilsulfôxido, I ,4-dioxano, 

dipropilenglicol, metiØter de dipropilenglicol, dibenzoato de dipropilenglicol, 

diproxitol, pirrolidinona de aiquilo, acetato de etilo, 2-etilhexanol, carbonato de 

10 etileno, I ,1,1-tricloroetano, 2-heptanona, alfa-pineno, dilmoneno, etilenglicol, 

butilØter de etilenglicol, metilØter de etilenglicol, gamma-butirolactona, glicerol, 

diacetato de glicerol, monoacetato de glicerol, triacetato de glicerol, hexadecano, 

hexilenglicol, acetato de isoamilo, acetato de isobornilo, isooctano; isoforona, 

isopropilbenceno, miristato de isopropilo, Æcido lÆctico, laurilamina, óxido de 

15 mesitilo, metoxi-propanol, metilisoamilcetona, metilisobutilcetona, laurato de 

metilo, octanoato de metilo, oleato de metilo, cloruro de metileno, m-xileno, n-

hexano, n-octilamina, Æcido octadecanoico, acetato de octilamina, Æcido oleico, 

oleilamina, o-xileno, fenol, polietilenglicol (PEG400), Æcido propiónico, 

propilenglicol, monometilØter de propilenglicol, p-xileno, tolueno, trietilfosfato, 

20 trietilenglicol, Æcido xilensulfOnico, parafina, aceite mineral, tricloroetileno, 

percloroetileno, acetato de etilo, acetato de amilo, acetato de butilo, monometilØter 

de propilenglicol y monometilØter de dietilenglicol, metanol, etanol, isopropanol y 

alcoholes de mayor peso molecular tales como alcohol amilico, alcohol 

tetrahidrofurfurilico, hexanol, octanol, etc., etilenglicol, propilenglicol, glicerina, N-

25 metil-2-pirrolidinona, y similares. El agua es generalmente el portador de ejecciôn 

para la diluciOn de concentrados. 
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Los portadores sOlidos apropiados incluyen talco, diôxido de titanlo, 

pirofihita, silice, attapulgita, kieselguhr, tiza, tierra de diatomeas, piedra caliza, 

carbonato de calcio, bentonita, tierra de Fuller, cÆscaras de semillas de algodón, 

harina de trigo, harina de poroto de soja, piedra pómez, harina de madera, harina 

5 de cÆscaras de nuez, lignina, y similares. 

Se emplean ventajosamente una amplia gama de agentes tensloactivos 

tanto en composiciones sólidas como liquidas, en especial aqueHos diseæados 

para ser diluidos con portadores antes de la aplicaciOn. Los agentes tensioactivos 

pueden tener un carÆcter aniónico, catiOnico, no iOnico o polimØrico y se pueden 

10 emplear como agentes emulsionantes, agentes humectantes, agentes de 

suspensiOn o para otras finalidades. Los tipicos agentes tensloactivos incluyen 

sales de sulfatos de aiquilo, como laurilsulfato de dietanolamonio; sales de 

alquilarilsulfonato, como dodecilbencensulfonato de calcio; productos de adiciOn 

de alquilfenol-Oxido de alquileno, coma etoxilato de nonilfenol C18; productos de 

15 adición de alcohol-Oxido de alquileno, como etoxilato de alcohol tridecIlico C16; 

jabones como estearato de sodlo; sales de alquilnaftalensulfonato, como 

dibutilnaftalensulfonato de sodio; dialquilØsteres de sales de sulfosuccinato, como 

di(2-etilhexil)sulfosuccinato de sodlo; Østeres de sorbitol, como oleato de sorbitol; 

aminas cuatemarias, tales como cloruro de lauriltrimetilamonio; Østeres de 

20 polietilenglicol de Æcidos grasos, como estearato de polietilenglicol; copolimeros 

� de bloque de Oxido de etifeno y Oxido de propfleno; y sales de Østeres de mono- y 

dialquilfosfato. 

Otros coadyuvantes utilizados comünmente en composiciones agrIcolas 

incluyen inhibidores de la cristalizaciOn, modificadores de la viscosidad, agentes 

25 de suspension, modificadores de las gotas de roclo, pigmentos, antioxidantes, 

agentes espuma ntes, agentes fotobloqueantes, agentes compatibilizantes, 

agentes antiespumantes, agentes secuestrantes, agentes neutralizantes y 



1. 

MØtodo de aplicaciOn spray a 400 I/ha, 

vanedad de cuitivo arroz de siembra humeda /_IR-64 

Tratamientos Tasa Tiempo de % % de control de malezas a 49-50 DAA 

(g apiicaclon de fito MOOVA CYPER FIMMA ECHCG LUDOC 

al/ha) (DAS) a 7-

10 
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Mesotriona 50* 3 95 100 93 - 82 100 

SCIOO 6 92 93 90 92 50 95 

9 99 97 97 94 15 97 

12 97 95 90 90 40 97 

100 3 98 100 95 - 90 100 

6 96 94 93 94 60 97 

9 100 97 97 94 65 97 

12 99 99 93 92 87 97 

200 3 99 100 97 95 100 

6 98 98 97 98 95 97 

9 100 99 97 98 94 99 

12 100 100 93 92 87 97 

Mesotriona 50+ 3 96 99 94 - 85 100 

SCIOO+ 25 6 83 87 83 85 50 85 

cloquintoceto 9 93 93 60 60 30 15 

ECIOO 12 95 90 60 60 40 35 

100 3 97 100 94 - 85 100 

+50 6 93 88 83 85 50 85 

9 100 100 99 97 100 99 

12 98 90 60 65 45 35 

200 3 100 100 96 - 96 100 

+ 6 95 90 83 87 55 85 

100 9 100 100 99 97 100 99 

12 99 90 60 67 45 35 



67, 

11 

Mesotriona 50 3 98 92 93 - 80 94 

SC480 6 75 75 70 70 55 70 

9 97 100 97 98 0 99 

12 87 90 85 90 0 90 

100 3 98 99 95 - 90 100 

6 85 75 75 75 60 75 

9 100 100 97 96 97 99 

12 90 92 90 93 0 94 

200 3 100 100 100 - 94 100 

6 98 97 97 98 94 97 

9 100 100 97 96 97 99 

12 99 95 96 97 30 98 

Mesotriona 50 + 3 97 95 92 - 70 95 

SC480 + 25 6 70 55 45 40 45 40 

cloquintoceto 9 94 94 96 97 25 95 

ECIOO 12 83 95 94 95 20 96 

100+ 3 98 100 93 - 82 100 

50 6 80 60 47 45 45 40 

9 95 95 97 92 25 96 

12 93 99 95 97 20 92 

200+ 3 99 100 96 - 90 100 

100 6 90 92 95 95 50 97 

9 100 99 98 98 87 79 

12 99 99 95 97 25 95 

* con tensioactivo incorporado 

DAS - dias despuØs de la siembra; DAA - dIas despuØs de la aplicación 



Mesotnona aphcada en Ia uttima nsvelaciôn en agua quieta, luego drenaje 

despuØs de siembra 

Tratamiento Tasa Tiem- % de fito a % de control demalezasa IDAS 

(9 po de DAS MOOVA CYPER FIMMI Pas- ECH LEF 

al/ha) aptic  tos CG CH 

(DBS) DAS % 30 50 30 50 30 50 30 50 1.50. 

Mesotriona 50 3 15 0 87 83..87- 84 89 91 88 87 88 

sC100  

Mesotrlona 25 3 4 0 60 83 90 60 

SC480 10 0 

0 3 4 0 73 85 90 68 

10 0 

15 0 - - - - - 

75 3 4 0 83 90 92 71 

10 0 

15 0 
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100 3 4 12 84 92 95 78 
10 10 
15 5 

150 3 4 15 87 95 96 83 
10 12 
15 5 

50 5 4 0 63 80 85 60 
10 0 
15 0 

100 5 4 0 75 89 92 72 
10 0 
15 0 

50 1 4 8 78 88 93 78 
10 10 
15 0 

100 1 4 17 79 90 94 84 
10 14 
15 7 

DBS - dIas antes de la siembra; DAS - dias despuØs de la siembra 

PA 
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REIVINDICACIONES 

1. Un mØtodo para controlar selectivamente plantas daæinas en un cultivo 

de arroz, que comprende Ia aplicación de un derivado de 2-benzoil-1 ,3-

ciclohexanodiona directamente en el agua del .arrozal. 

5 2. Un mØtodo de aôuerdo con  la reivindicaciOn I, en donde el derivado de 

en doride X representa un Ætorno de halogeno; un grupo alquilo o alcoxi de 

cadena lineal o ramificada que contiene hasta seis Ætomos de carbono, que estÆ 

10 opcionalmente sustituido con uno o varios grupos -OR’ o uno o varios Ætomos de 

halogeno; 0 Un grupo seleccionado de nitro, ciano, -0O2R2, S(0)mR1, - 

O(CH2)rOR1, -COR2, -NR2R3, -SO2NR2R3, -CONR2R3, -CSNR2R3 y 0S02R4; 

R1 representa un grupo alquilo de cadena lineal o ramificada que contiene hasta 

seis Ætomos de carbono que estÆ opcionalmente sustituido con uno o varios 

15 Ætomos de halógeno; 

R2 y R3 representari cada uno, de modo independiente, un Ætomo de hidrOgeno; o 

un grupo alquilo de cadena lineal o ramificada que contiene hasta eels Ætomos de 

carbono que estÆ opcionalmente sustituido con uno o varios Ætomos de halógeno; 

R4 representa un grupo alquilo, alquenilo o aiquinilo de cadena lineal a ramificada 

20 que contiene hasta seis Ætomos de carbono opcionalmente sustituidos con uno o 

varios Ætomos de halogeno; o Un grupo cicloalquilo que contiene tree a seis 

Ætomos de carbono; 

cada Z representa, de modo independiente, halo, nitro, ciano, S(0)mR5, 

OS(0)mR5, alquilo C1, alcoxi C, haloalquilo C1, haloalcoxi C1, .carboxi, 

25 haloalcoxi C1-alquilo Cj..6, alquil C1-carboniIoxi, alcoxi C1-carbonilo, alquil C1..6-
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carbondo, amino, aiquil C14-amino, dtatquil C1 -amino que tiene, de modo 

independiente, el nümero establecido de Ætomos de carbono en cada grupo 

alquilo, aiqufi C1-carbonilamino, alcoxi C1-carbondamino, aiqufi Ci-

aminocarbonhlamino, dialqutl C14-aminocarbonilamino que tiene, de modo 

5 independtente, el nUmero establecido de Ætornos . de carbono en cada grupo 

aiquilo, alcoxi C1-carboniloxi, alquil C1.6-aminocarbonfloxi, dialquil C1 

carboniloxi, fendcarbondo, fenilcarbonilo sustituido, fenilcarbondoxi, fenilcarbondoxi 

sustituido, fendcarbonilamino, fenilcarborulamino sustituido, fenoxi o ferioxi 

sustituido, 

10 R5 representa un grupo alqullo de cadena lineal o ramificada que contiene hasta 

seis ÆtornQs de carbono que estÆ opôionalmente sustituido con uno . o varios 

Ætomos de halógeno, cada Q representa, de modo independiente, aiqutlo C1 o - 

CO2R8, en donde R6 es aiquilo Cj, 

m es cero, uno a dos, 

15 n es cero o un. nCimero öntero de uno a cuatro; 

res uno, dos otres, y 

p es cero o un numero entero de uno a seis 

3 Un mØtodo de acuerdo con la reivindicaclón 2, en donde el derivado de 

2-benzoil-1 ,3-ciclohexanodiona estÆ seleccionado del grupo que consiste en 2-(2’-

20 nttr64’-mettlsulfonilbenzoil)-1 ,3-ciclohexanodiona, 2-(2’-nrtro-4’metilsutfonil6xibenzoil)-

I ,3-ciclohexanodiona, 2-(2’-cloro-4’-metilsulfonilbenzoil)-1 ,3-ciclohexanod,ona, 2-

(2’-cloro-3’-tnfluoroetoximetil-4’-metilsulfonhlbenzoIl)-1 ,3-ciclohexanodiona, 

4,4-dimetil-2-(4-metansulfonil-2-nitrobenzoil)-1 ,3-ciclohexanodlona, 2-(2-cloro-3-

etoxi-4-metansulfonilbenzoil)-5-metd-1 ,3-cfclohexanodiona y 2-(2-cloro-3-etoxi4-

25 etansulfonilbenzoal)-5-metd-1 ,3-ciclohexanodiona 
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4. Un mØtodo de acuerdo con la reivindicación 3, en . donde el 

derivado de. 2-benzoil1 ,3-ciclohexanodiona es 2(2’-nitro-4’-metllsuIfOnilbenzoil)-

I ,3-ciclohexanodio.na. 
. 

... .. 

5.. Un :rnØtodo de acuerdo con: óualquiara de las reMndicaciones l.a 4, en. 

5 donde . el derivado de 2-benzoil-1 ,3-clohexanodiofla se apilca en cornbinacin. 

con :uho o varios ingredientes activos adicionales. , � 

6. Un’ rnØtodó . de acuerdo con la reMndicaciOn 5 en donde uno 0 varios 

Ingredientes activos adictonales son una cloroacetamida 

7 Un mØtodo de acuerdo con .cUalquiera de las reivindicaciones I a 6 en 

10 donde, el derivado de 2-benzoil-1,3-ciclohexanodiona se aplica ya sea antes. o 

� poco despus de iasIembra . . . ., . . 

8 Un mØtodo de acuerdo con Ia reivindicación 7, en donde el derivado de 

2-benzoil-I ,3-c,clohexanodiona se apkca antes de Ia siembra 

9. Un mØtodo de acuerdo con la reMndl ación 7, en donde el derivado de 

15 2-benzo11-1,3-ciclohexanodiona se aphca despuØs de Ia siembra pero antes de 

que emerjael cultivo de arroz.  

10. Un mØtodo de acuerdo con cualquiera de las reMndicaciones I a 9, en 

donde elderivado de 2-benzoil-1,3-ciclohexanodiona se aplica a unavelacidad de 

entre 015 g al/ha a 500 g al/ha. . . . . .. . . .. 

20 .. 11, Un mØtodo de acuerdo con.cualquiera de las reMndicaciônes I a 101 

en donde el cultivo de arroz es un cultivo de arroz de tipo indica o de tipo 

japoflica.. .. . � . . 

12 Un mØtodo de acuerdo con la reivindicaciôn II, en donde el cultivo de 

arroz es iin cultivo de arroz de tio ind!ca. � . : . 
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RESUMEN 

Un mØtodo para controlar selectivamente malezas en arroz, en particular 

malezas en arroz trasplantado y sembrado directamente, usando un derivado de 

2-benzoil-1 ,3-ciclohexanodiona, en particular, mesotriona. 
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