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Comercio SUKEPPEUSTRIA Y COERCiO 

SUPER I N T E N D EN C IA 
Padicacion  GKINOOD Fo1i:: 128 
Feba D}: 2805-02-22 16:28:44 
TTaite 

: 011 PCT-PATIENT 375 FSE HCI 411 PRESEENTAC 
Ppedncja: 2828 DIVISION DE IUEWS CRECIOIES 

FORMULARIO UNICO DE SOLICITUD DE PATENTE 
PCT 

ENTRADA EN FASE NACIONAL 
SOLICITUDDE: 

)T) N Patente de Invenciôn. El Patente de Modelo de Utilidad. 
El Cailtulo I. N Capitulo II. 

C) Nombre: BASF AKTIENGESELLSCHAFT IDENTIFicAcON 

SOLICITANTE sociedad consfituida 
y 

existente bajo las C.C. El NIT El 
Ieyes de la Republica Federal de Alemania. 

G.E. Otro DirecciOn: 67056 Ludwigshafen, 
RepUblica Federal de Alemania. Gual  

Domicillo: 67056 Ludwigshafen, 
Repciblica Federal de Alemania. NUmero  

IDENTIFICACION 
Nombre: EMILIO FERRERO 

NIT El 
REPRESENTANTE Direccion: Carrera 41. No. 72-35 C.C.N 
o APODERADO TelØfono: 3473611 G.E. El Otro [1 

Fax: 2179211 
E-mail: clientescamvo.com. Cual  
Domicilio: Bogota, Colombia. Nümero 438.019 T.P 31.929 

1. William B, O’NEAL 2. Elmar KIBLER 
4 102 Bay View Drive, Im Wachtelschlag 13, 

INVENTOR ’ES’ 
Chapel Hill, North Carolina 27516, 67454 Hassloch, 
Estados Unidos de America. RepUblica Federal de Alemania. 

(72) 3. Matthias WITSCHEL 4. Herve R. VANTIEGHEM 
Hohenweg 12b, Mörikestr. 5 
67098 Bad DOrkheim, 76297 Stutensee-Staffort, 

I RepUblica_ Federal RepUblica_ Federal _deAlemania. _deAlemania. 

(D PCT (86) 
Solicitud Internacional No. PCT/EP2003/007983 Fecha: 22 de julio de 2003 
PublicaciOn Intemacional No. WO 2004/008861 Al Fecha: 29 de enero de 2004 

Tltulo(54) CD MEZCLAS DE HERBICIDA QUE ACTUAN SINERGISTICAMENTE 

Clasificación Internacional (51) A01  43/80 

Prioridad (33) Pals de Origen (32) Fecha (31) NUmero de Solicitud 

us., 23 de julio de 2002 60/397.618 SIN NOD 

Comprobante de pago No.: 05� 11.164 Fecha: 14 de febrero de 2005 P 9 



CAVELIER ABOGADOS COLO: 0361-841-047-0 Mre/mrm-Id-3980 

(i.:) Anexos: 

II Comprobante de pago de la tasa de presentaciOn de la solicitud por $ 443.000.00. 

El Comprobante de pago por reivindicación de prioridad. 

IJ Documento que acredita la existencia y representaciOn legal cuando el solicitante sea persona 
jurIdica. 

[I Poderes, Si fuere el caso. 
El Documento de cesión del inventor al solicitante o a su causante. 

El Declaraciones. 

II Copia de la solicitud internacional. (Resumen, descripciôn, reivindicaciones, dibujos) 

lI TraducciOn de la solicitud intemacional al castellano. (Resumen, descripciOn, reivindicaciones, 
dibujos) 

1I Copia del examen preliminar efectuado por la IPEA. 

El Traducción del examen preliminar efectuado por la IPEA. 

El De ser el caso, copia del contrato de 

El De ser el caso, documento que acredite la licencia o autonzaciOn de uso de conocimientos 
tradicionales de las comunidades indIgenas. 

El De ser el caso, certificado de depósito del material biologico. 

II Artefinall2xl2 

El De ser el caso, informaciôn sobre otras solicitudes de patente o titulos obtenidos en el extranjero 
por el mismo titular o su causante, relacionadas parcial o totalmente con la invención de esta 
solicitud. 

El Otros 

(Z) 

12 Solicito la concesión de la patente, 

NOMBRE: EMLlO FERRERO 

FIRMA: ?: 

C.C. 438.019 de Usaquen T.P. 31.929 

I 

MRE/mrm-Id-3980 
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Patente, Modefleund Zeiehnen; Warenzeichen 
- BOCOT,. : tend Ser1ceze1chen }Iandelsnamen-und-zelchen). 

- 

REPRESENTACIONY!ODER VERTRETUNG UNDVOLLMACHT 

- Yo ooros) abajo hrmado s) Ich (wzr) unten Unterzelcbnender (de) 
BASF Aktiengesellschaft.........BASF.

 Akti  mrii’t 

domiciliado(s) en ..LudLg.s.ha.f ....Rep4b.i4 

................................................ 

por ci presente nombramos a GERMAN CAVELIEB, 
tpa, 832; GONZALO PERDOMO, tpa. 831 EBNESO 

� CAVELIER, tpa. 11519; y EMTf.TO FEBBEROJ tpa. 
31929; domiciliados en Ia Cariera 44 No 72-39, Bogota, 
Colombia, en obedecimiento a Jo dispuesto en ci path-
grafo 1Q del Artfculo 543 del Código de Comercio el 
primero como principal y los demas como suplentes, en 
su orden, como nuestros representantes en todos los 
asuntos de propiedad industrial con facultad Para recibir 
notificaciones y nombrar apoderados judiciales o cx-
trajudiciales. El primer representante suplente reem-
plazarÆ al principal en caso de ausencla o impedimento 
temporal o definitivo de aqua La inisma regla, se apli-
carª cuando el segundo representante suplente haya de 
reexnplaaar al primero, o el tercero al Segundo. En tales 
cases, el representante principal, o ci primero, o segun-
do suplente, en su caso, o -ambos, declararÆn su 
intenctón de no ejercer la representacióu mediante 
declaración autenticada por Notario Püblico en  Colom. 
bia, o por Notario u otro Funclonarlo Pàblieo,  o Cónsul 
de Colombia, en el extranjero; y ci Se tratare de be-
pedimento, con el certificado respectivo. Si alguno de 

- � 
- los nombrados faltare definitivamente, el siguiente to-

niarÆ su lugar. Cuando cesare la ausencia o impedi-
mento del representante principal, o de su primero o 
segundo suplente, en su caso, podran. ejercer Ia repre-
sentación, en  an orden, uno u otros segdn ci case, am-
zniØndola por el solo hecho de ejercerla, cesando en 
eec momento el ejercicio de in representación por el 
primero, segundo o tercer suplente en sit caso. 
AdexnÆs, y bajo las mismas regina, conferimos .poder a 
los abogados arriba nembrados, para obtener in pro-
tección de ml (nuestra) propledad Industrial y contra 
in competenciÆ deslea], a cuyo efecto autorizo (amos) 
a los dichos apoderader pare que me (nos) represeriten 
ante cualesquiera entidades o - personae, ejerzan o no 
jurisdicclon, especialmente ante las del orden adminis-
trativo, contencioso-adniinistratjvo todo lo ,. y judicial, en 
concerniente a -los siguientes asuntos: a) Obtención de 

. 

.. .... 

wohnhaft In Ludwisaf;..IepubicFe a..der’a1 
de Alemania - 

verleihen durch dieses Schrelben an - GERMAN CAVE-
LIES, tpa. 832; GONZALO PERDOMO, tpa. 831; ER-
NESTO CAVELIER, tpa. U519.uni1 EMILIG FEBBERO, 
tpa. 31929; wohnbaft in des Carrera 4 N912-35, Bogota, 
Kolumbien, urn the Verftigungdes-Absatzes 1 len Ar-, 
tikel 543 des Handelsgesetzbncth en beachten, der erste? 
ale Hauptvertreter und the tibrigen ale Stellvertreter., 
bezlehungswelse, ala unsere Verterter in allen was sich 
auf- des Industrielle Elgenturn bezieht, berechtigt Mel-
dungen---zu- emplangen und geri.ehtilche und ausserge-
richtilche Bevollmbgtlgte an ernennen. Der erste Stell-
vertreter wird den Hauptvertreter erseizen wegen 
zeitweiligen oder definitiven- Abwesenheit oder Hinder-
nisses des ersten. Dieselbe Regel wird angewandt wer-
den wenn der zweite Steflvertreter den ersten ersetzeri I 
muss, otter der dritte den zwelten. Iii sokhen ?1ie der. 
Hauptvertreter, oder der crate otter des zweite Stell-
ver-treter, bezlehungswelss, oder belde, werden ihre 
Absicht aussprechen urn nlcht die Vertretung auszuti-
ben mittelst Aussage notariell beglaubigt In Kolumbien, 
Oder vor Notar oder vor elneni -anderen Sifentlichen, 
Beamter, oder Kolurnblanlscherx Kensul be Ausiande; 
und wean es clii Hinderniss eel, mittels der befreffenden-- 
Beglaubigung. Wean elner derGeananten immerfort 
abwesend ware, der Folgenda wird ihn ersetzen. Im’ 
Falle dass die Abwesenhelt otter das Hiridernis des 
Hauptvertreters, oder diejenigen seines ersten, zweiten 
odes dritten Vertretere, beziehungsweise, beendeten, 
elner odes anderen, ordnungsweise werden die Vertr 
tung austiben und ale en sich nebmen nur auf Grund 
ie-auszpüben,  salt Aufh5ren-zur Zeit tier Ausfibung der 

. er on, den zweiten otter den 

i; Regein, wir verleihen 
Iie Vollmacht, trod urn 
industriellen Rigentum 
nteren Wettbewerb: an 
genannten Bevolimlich-

vor beliebigen Institu-
echtssprechung ausfiben 
enen mit Verwaitungs, 
juristisehem Charakter, 
ngelegenheiten bezieht, 

,on  n Patenten, Mod’ . - 

V›M% MO S Y UWUJU I und Zeichnungen; Reitcierurig von War-en-, Surihie1-
- ci registro de inarcas tie fabrics, colectivas, defensivas I Defensive- mid Scrvine-zcichen- Auibewahrung von Y de servicios; ci depóslto de nombres comerciales y 

enseflas; sui renovación, traspaso, cambio de nombre o 
Handelsnarnen- mid zeichen; Ihre Erneurerung mid 

- domicffio, cancelaclón voluntaria; y el registro de . 
I ljbertragung, Names-und Wohnsitzänderung, freiwillige 

cencias de use de - esos derechos; b) Las acciones de I Annulierung und the Reglstrlerung von Vertragsiizenz; 

oposición, caneelaeión, nulidad, medidas cautelares, con- I b) Die Oppositionsklagen, Arinulierung, Ungilltigkeit, 
cesión de licenclas y en general los juicios civiles, pa- I Vorslchtsmassnahmen,. tizeazen mid liii 1!gerneinen 

-nales, administrativos o contencioso-athninlstrativos the Zivil-, SIr-al-, Verwal-tungs-. oder streitigen Verwal-
relaclonados con estos derechos; acciones y Julcios que I tungsprozcsse, the mit dieseri -Rech-ten verbunden sind, 

-, - 

- promovamos o se nos prornuevan. y pars, que en todos Aktionen mid Verhandlungen, die wir vorantrciben 
los asuntos arriba determinados, puedan sustitofr ode I odes the man uris voranfreibt mid; e) dmt sic in allen 

f 
mandnto, fransigir, desistir, canceler, reciblr, renunciar, oben bestiæithten Angelegenbelten dieses Mandat er-set-

- 

. gen, -verzichten, Meldungen annehmen trod gerichtliche 
y ratificar los actos hechos por agentes oficiosos. zen, regein, davon Abstand nehinen, annulieren, cmpfan-

Dado y firmado hoy 17 
mid aussergerichtliche Bevoihthgtigte ernennen, und  - 
UJV £W1ULU.U5eU umv 1LdiUWUULUU V TeLeL ueIiiugeIL 

................................................ ------------------------------------------------ --Unterzeiehnet heute am 

en j  PAM Ludwigshafen 

� BASFktiengese11schaft - - 

- ----. 

-

7 . ..... 6-4). WSA ............. lz.5, ............. a ... ....... ..... 
ArIna ljnterschrift 

- ppa e1ze1 "ppa. Richter’s 
- -�-- - ,-

e 
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U R Nr 1107/89 - 

Ich beglaubige hiermit die Echtheit der vortL - 
eigenhändig vor mir volizogenen Unterschriften der fir 
die Firma BASF Aktiengesellschaft Ludwigshafexi: am Rhein 
handeinden Herren:  

1. Dr. Gunther W  1 ze 1’, Cherniker izFi 
Ludwigshafen am Rhein, 

2. Dr. Peter R i c h t e r s , Chemiker in 
Ludwigshafen am Rhein. 

Die Herren Dr. Weizel und Dr. Richters sind mir persönhich 
bekannt. 

Aufgrund heutiger Einsichtnahme in das Handeisregister 
beim Amtsgericht Ludwigshafen am Rhein HR B 3000 be-
scheinige ich, daB die Herren Dr. Weizel und Dr. Richters 
als Prokuristen gemeinschaftlich zur Vertretung und 
Zeichnung der Firma BASF Aktiengesellschaft mit dem 
Sitz in Ludwigshafen am Rhein berechtigt sind. 

Ludwigshafen am Rhein, den 17. März 1989 

COMO r43Tfj S)ij  
DE EGLTA I-ADO cy... t. J roc)d CO CiD rCI r 0 ;NAL7
  

/ rtrOter 
t8 FEj32Ofl 

A 
NOTARO 

Die Echtheit vorstehender Unterschrift des Notarassessors 

Thomas Walter 

als amtlich bestllter Vertreter des Notars Justizrat Dr. Kohler 
in Ludwigshafen am Rhein und die Echtheit des beigedruckten 
Dienststempels werden hiermit bestatigt. Zugleich wird bescheinigt, 

, daB der Vorgenannte zur Vor.nahme der Amtshandlung befugt war. 

Frankenthal (Pfalz), den einundzwanzigsten März neunzehnhundert-
neunundachtz i g 

( äsident des 

(Franz Serfas) 

rCA-
 ERAL 

Kostenvermerk: Gebühr 20,-- DM 
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CONSLJLADO GENERAL DE COLOMBIA -OO77 

El suscrjto Consul General de Colombia en Frankfurt 

am Main.)Reoii’olica Federal de Alemania, vistos lOS 

documentos presentados por los interesados, 

C E R T I F I C A: 

Que el seæor Thomas Walter -------------------------

quien como Notario en Ludwigshafen am Rhein- --------------

autentic6 la(s) firma(s) del(os) signatario(s) del 

.Poder precedente, ejercIa las funciones indicadas y 

su firma corresponde a la reistrada ante el Tribunal Re-

gional de Frankenthal (Pfalz) ----------------------------

que la compaflia BASE Aktiengesellchaft------------------

es irna sociedad constitulda de acuerd.o con las ley-es 

de la Rept.blica Federal de Alemania y cumple su objei 

conforiae a las mismas; que el(los) sefior(ee) Dr.’ Gunther 

WELZEL y el Dr. Peter AtCHTERS ---------------------------

quien(es). en sus carâcter(es) de apoderados -------- 

-y cuya(s) 

(fueron) autenticada(s) ante ci Notario !Thomas 

;;;(Ofl) au(s) 

reDtO te(s) legal(es) en este pals, 

El Cónsul General no asune responsabilidad or el co.-

(;’� \’ tenido del docurnento. 

Esta Certificaci6n se exide en Frankfurt am Main, 
/ 

el seis de Abril de mil novecientos ochenta y nneve 

Frank  turt . M 0 6 A2F 1989 
".,AL D, 0-0077 

RAPADO ILMPUESTO DE TIMBRE’
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. - IMe 1oinIai1th-Ikg 1st notwendig.--

� .NOTA P.I4EA M OR CONSUL COLOMBI&NO: Segin los artfculos 85 del C. do P. C. y  48 del C. de 
e poderenfie es una sociedad, el seæor Consul debe certificar quo tuvo a la vista las pruobas de 

su Fstenia, quo ejerce seqtc social, que qulen conhiere el poder es su representante y puede otorgar 
gtt la firma  de Øste. - -. 

.. ___ - -. . . ., � . �---.......  
-. - -� � -----------------------------------------t:. . --- - .. �. . . ..- -’� 
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TRADUCCIONOFICIAL NO.. 2056 

de un documento escrito en Alemtn, el cual para su iden-

tificaciOn sLe sella con el sello de la traductora., la mismo 

que la presente..-

(A continuaciOn del poder confeido a GERMAN CAVELIER., 60N-

ZALO PERDOMO., ERNESTO CAVELIER y EMILIO FERRERO damiciliados 

en la Cra.. 4 No. 72-35 BogotÆq el 17 de marzo de 1989, par 

la socledad BASE Aktiengesellschft4 domiciliada en 

Ludwigshafen, RFA:) 

qcolonQtarial No.. 1407/89 

Certifico la autenticidad de las firmas anteriores puestas 

ante mi, par los sePores: 

1.. Dr.. Gunther W e I z e 1 , quimico., domiciliado en 

Ludwigshafen am Rhein., 

2 Dr. Peter IS a. c h t r s quimico., dom 

AViSTA 
Ludwigshafen am Rhein 

1-3 FE 2005 

A los doctares Welzel y Richters los conozco 

OA1Off �, ’. 

1 



V. 

Cei’-tifico par haber tenido ala vista el registro de comer-

cio HR B 3000, del juqado de Ludwigshafen, que los dactores 

Wlzel y Richters, en su calidad de apoderados estÆn facul-

tados para representar conjuntamente y firmar par la sociedad 

BASF Aktiengesellschaft con sede en Ludwigshafen. 

Ludwigshafen am Rhein, 17 de marzo de 1989 

(sello redondo:) 

Dr.. Siegfried Kohler Fda..: firma ilegible 

Notaria de Ludwigshafen Th. Walter 

Asesor del notaria coma repre 

sentante oficialmente designado 

del notario Dr.. Siegfried Kohler 

Se certifica la autenticidad de la firma anterior del asesor 

del notario.1 consejero de justicia Dr.. Kohler, domiciliada en 

Ludwigshafen am Rhein, y la del sello oficial que la acorn-

paa.. Al misrno tiempa se certifica que eel mencionada notaria 

estaba facultado para realizar ese acto oficial. 

Frankenthal (Pfalz), veintiuno de 

ochenta y nueve 

marza de mil novecientos 

COMO flOTARtO XTU OE.. C.RULO 
� 

DE BOGOTA, A OCf4tAR Q U = I&A il 
FOTOCO’IA COflJ r CON EL OR1GI?ALi 

CIJENET 1OOAIVISTA 

18 2005 ’-I  

JUAN NUL ?OTE<O MEDIt\ 
1OTAPO 



�; : 

aiPresidente del .Tribunal Regional 

Fc’-’-.: firma ilegibie (sello redondo) 

(Franz Serf as) El Presidente del Tribunal Regional 

de Frankenthal (Pfalz) 

Nota: Derrechos 20.,-- DM 

EN ESPAOL: La legalizacion de las firmas anteriores par ci 

Consulado de General de Colombia en Frankfurt., bajo ci Na. 

0077 (Certificaciôn consular)  del 6 de abril de 1989 y del 

Ministeria de Relaciones Esteriores de Colombia baja ci No.. 

85061 del 24 de abril de 1989. 

F’agado impuesto dc timbre US$ 6,00 

ES TRADUCCION FIEL V COMPLETAq de la -cua--1 se deja copia en 

las archivos de estas o-ficinas para .su..cDfltrontación. 

Bogot., 26 de abril de 1989 

LUZ ARRIAGA PE HER8I( 

/) 
TIADUCTERUUE OfICIAL4 

- R61 Le6n N& 59 ustCIP 
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tEtASiNSTwccloNL GNERALES u. NESPALDO DL BORRADOR UE ESTE FORML,i.ARIO. 
’ 

FELJERDE QUE T3DOS LOSRENGLONES DESEN ESTAR UIUGENCW’OS CON ALGUN VALOR; EN CASO CONTRAR1O ESCRIBA CERO (0) 

7-- �c:  

881O51599954 TT 

MUM" 06 COLDMW DECLARACION Y PA’’ _] 
� - IMPUESTOD 16 013.O..004Si 

... 

TIMBR: .
-       

1  013,01 00(1H.)4.5 1 nimu  NAC10Nr%Aw--_�_-1 - 
Admlnlstraclón de Impuestos do: Côdlgo (j) TelŁfono 

EOWA 10J!i 2120109 
' Documento do ldentlflcaclón (marque Xl 0 Apellldos y Nombres 0 Razón Social doles panes (mâximo 60 carecteresLU

 

). 

C.C. 6 T.I. = Nrr. A]j NO. L3J CAVMM ABOGADOS 

______ ______ 
fiApellldosyNombreso Rezôn Social do In panes (mMmo BOcamcteres). 

C.C. 6 T.LI C Nrr. A No. 19’ 301.629 U DR0 FOC1A J4 

Direcciön
 We Is persona a entidad identificada on Is casilla 4) Municlplo Departamento () 

NrnerO documejitos 

(a. 4a. N6. n-es .,.M=A JMARCA raa 

(j) Releclone el(tosl tlpo(s) do dócumeæto(aL. Indicondo � fecl, Valor y naturaleza do to trenseccl6lyt 

TRE TBAUJCCIQN OFICIAL . 2056 DE ABRIL 26 DE 

� 

PAGO DEREGIOS TMWX DE UN PODER 

X’LD 0361-52-218-8 .------

SCIC D 
4 

Rosponeable del pago 

/ 

Nombre 

______________________________ 

1 VALOR DEL MPUESTOAAGAR 750 
2 SancioneS, . �0-

- 3 ntereses de m012 �0-

TOTALAPAGAR OrLOnCSOA2+3)  

Etectivu L 
Cique NO. 

°Banco  .750 
. . .. 

Usà DEL CCULO 
E 8O T4, !i 

%TOR t EL ONlGlN. .............. PJ  * . .-.......... 8FE82OQ5 - . DEM-31-V MH 16L"48� 48 COIUweju JAIARt1EROMDINA "3TARO � - . . . ....t. .� 



- CAVELIER 
ABOGADOS 

- TLEX ’ ’____j-_ - EDIFICIO SISKI 
3)74 

--.4 .. CARRERA 49, No. 72-35 
BOGOTA 8 COLOMBIA 

i 

Seæor Jefe de la 

DIVISION DE NUEVAS CREACIONES 

-Superintendencia de Industria y Comrcio 

E. S. D. 

Rode rdait e: BASF A1IEiGSELLSAF2 

-Ho 
CORREO ELECTRONIQ MUNDIAL CAVE 

TELEFON0 (57) (1) 2120100 
.4.4 

CAEEs CAVEL.E’IES 

.TPodt C ºido el: 17-03-89 

Yo, GERMAN CAVELIER, obrando en mi calidad deap 

principal del poderdante arriba meficiondo,t.EQ 
� . :. 

1anifJeSto a Usted que sustituyo el .poder,:tçorIf’  

doctor EMILIO FERRERO, Abogado con TarDeta Prof 

-.-No.- al.929, con todas las facultades-que me fuefm’on. DE EOtQ� 
OIJfl4 

ti 
Hago la anterior sustitución donforme al rtij.11.J 

c 
Código de Procedimiento Civil,. ya que los otro5 . S 

derado 

n1t 

’en el. 

., 

t’  0. 

’L faltan en este momento 

Seæor Jefe, .. 

GERMAI’1 AVELIJR - . - 

- T.P.A..--

C.C. No. 2.877.924 de Bogot 

Acepto 

EMILIO FERRERO 

T.P.A. N2 31.929 

C.C. No. 438.019 de UsaquØn 

....-- .-�. 

2e-780--2 

CAVEUER ABOGADOS NIT. 860.041.367-3 
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DILIGENCIA DE AUTENTCACQN b-8 FIRMA � 
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(54) Title: SYNERGISTICALLY ACTING HERBICIDAL MIXTURES 

(57) Absfrach A synergistic herbicidal mixture comprising: 
0 R1 A) at least one 3-heterocyclyl-substituted benzoyl derivative 

of the formula (1) in which the variables have the following 
meanings: R’, R3 are halogen, alkyl, haloalkyl, alkoxy, 
haloalkoxy, alkylthio, alkylsulfinyl or alkylsulfonyi; R2 is 
a optionally substituted heterocyclic radical selected from 

N 
/IN,

 

OH 
117LR3 the group: isoxazol-3-yl, isoxazol-4-yl, isoxazol-5-yl, 

4,5-dihydroisoxazol-3-yl, 4,5-dihydroisoxazol-4-yl and 

5 
-di 4,5hydroisoxazol-5-yl; R4 is hydrogen, halogen or alkyl; R5 R 

is alkyl; R’ is hydrogen or alkyl; or one of its environmentally 
compatible salts; and B) two herbicides selected from the group 

Cincluding imazapyr, imazaquin, imazamethabenz-methyl, imazamox, imazapic and imazethapyr, or one of its environmentally 
compatible salts; and, if desired, C) at least one further herbicidal compound in a synergistically effective amount Compositions 
comprising these mixtures, processes for the preparation of these compositions, and their use for controlling undesired plants 
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Synergistically acting herbicidal mixtures 

The present invention relates to a synergistic herbicidal mix-

ture comprising 

S 

A) at least one 3 -heterocyclyl- substituted benzoyl derivative 

of the formula I 

I 

10 i 

in which the variables have the following meanings: 

R, R3 are halogen, C,-C,-alkyl, CL-CG-haloal]cyl, C1-C6-alkoxy, 

C1-C6-haloalkoxy, C-C6-alkylthio, C1-C6-alkylsulfinyl or 

15 C1-05- alkyl sulfonyl; 

R2 is a heterocyclic radical selected from the group: iso-

xazol-3-yl, isoxazol-4-yl, isoxazol-5-y]., 4, 5-dihydro-

isoxazol-3-yl, 4, 5-dihydroisoxazol-4-yl and 4,5-

20 dihydroisoxazol-5-yl, it being possible for the six 

radicals mentioned to be unsubstituted or mono- or 

polysubstituted by halogen, C1-C4-alkyl, C-C4-alkoxy, 

;-.c4-haJ.oalkyl, C1-C4-haloalkoxy or d.-c4- alkylthio; 

25 R4 is hydrogen, halogen or C1-C6-alkyl; 

R5 is C,-C,-alkyl; 

R6 is hydrogen or C1-C6-alkyl; 

30 

or one of its environmentally compatible salts; 
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B) two herbicides selected from the group including itnazapyr, 

imazaquin, iinazametbaben.z -methyl, imazaxnox, imazapic and 

imazethapyr; 

5 or one of its environmentally compatible salts; 

and, if desired, 

C) at least one herbicidal compound from the group of the ace-

10 tyl-CoA carboxy].ase liihihitors (ACC), acetolactate synthase 

inhibitors (MS), amides, auxin herbicides, auxin transport 

inhibitors, carotexxoid biosynthesis h,Mhitors, enolpyruvyl-

sh.ik–mate 3-phosphate synthase hitors (EPSPS), glut-ine 

synthetase hThitors, lipid biosynthesis inhhitors, mito-

15 sis {nh4hjtos, protoporphyrinogen IX oxidase inhibitors, 

photosynthesis inhThitors, synergists, growth substances, 

cell wall biosynthesis imbihitors and a variety of other 

herbicides; 

20 in a synergistically effective amount. 

The invention furthermore relates to herbicidal compositions 

comprising a herbicida].ly active amount of a synergistic herbi-

cidal mixture as defined above and at least one liquid and/or 

25 solid carrier and, if desired, at least one surfactant. 

Moreover, the invention relates to processes for the preparation 

of these compositions and to a method of controlling undesirable 

vegetation. 

30 

In crop protection products, it is always desirable to increase 

the specific activity of an active ingredient and the reliabil-

ity of action. It is an object of the present invention to in-

crease the activity and/or selectivity of the herbicidally ac-

35 tive 3-heterocyclyl-substituted benzoyl derivatives of the for-

mula I against undesirable harmful plants. 

We have found that this object is achieved by the mixtures de-

fined at the outset. We have furthermore found herbicidal compo-
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sitions which comprise these mixtures, processes for their 

preparation, and methods of controlling undesirable vegetation. 

In the last-mentioned cases, it is irrelevant whether the herbi-

cidally active compounds of the components A), B) and, if de-

5 sired, C) are formulated and applied jointly or separately and 

in which sequence they are applied in the case of separate ap-

plication. 

The mixtures according to the invention show a synergistic ef-

10 fect; the compatibility of the herbicidalJ.y active compounds of 

components A), B) and, if desired, C) for certain crop plants is 

generally retained. 

Suitable components C are, as acetyl-CoA carboxylase inhibitors 

15 (ACC), for etampl, cyclohexenone oxime ethers, phenoxyphenoxy-

propionic esters or axy].ininopropionic acids. The acetolactate 

synthase inhihitors (ALS) include, inter alia, imidazolinones, 

pyrimidyl ethers, sulfonamides or sulfonyl ureas. Relevant auxin 

herbicides are, inter alia, pyridine carboxylic acids, 2,4-D or 

20 benazolin. Lipid biosynthesis inhibitors which are used are, in-

ter alia, anilides, chioroacetanilides, thioureas, beafuresate 

or perfluidone. Suitable mitosis inhibitors are, inter alia, 

carbatnates, dinitroanilines, pyridines, butamifos, chiorthal - 

d.imethyl (DCPA) or maleic hydrazide. Examples of protoporphy-

25 rinogen IX oxidase inbibitors are, inter alia, diphenyl ethers, 

oxadiazoles, cyclic imides or pyrazo].es. Suitable photosynthesis 

irihihitors are, inter alia, propani]., pyridate, pyridafol, ben-

zothiadiazinones, dinitrophenols, dipyridylenes, ureas, phenols, 

chioridazon, triazine, triazinone, uracils or biscarbamates. The 

30 synergists are, inter alia, oxiranes. Examples of suitable 

growth substances are aryloxyalkanoic acids, benzoic acids or 

quinolinecarboxylic acids. The group "various other herbicide" 

is to be understood as meaning, inter alia, the classes of the 

active ingredients dicloropropionic acids, dihydrobenzofurans, 

35 phenylacetic acids and individual herbicides mentioned below 

whose mechanism of action is not (fully) understood. 

Other suitable components C) are active compounds selected from 

the group of the amides, auxin transport inhibitors, carotenoic 

It 
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� biosynthesis inhibitors, enolpyruvyishikimate 3-phosphate syn-
* thase inhibitors (EPSPS), glut2lnine synthetase inhibitors and 

cell wall synthesis inhihitors. 

5 Examples of herbicides which can be used in combination with the 

3-heterocyclyl-substituted benzoyl derivatives of formula I and 
the compound of formula II according to the present invention 

are, inter alia: 

10 Cl acety3. -00A carboxylase inhibitors (ACC), for example 

- cyclohexenone oxitne ethers, such as al].oxydim, cletho-

dim, cloproxydim, cycloxydim, sethoxydim, tralkoxydim, 

butroxydim, clef oxydim or tepraloxydim; 

- phenoxyphenoxypropionic esters, such as clodinafop-

15 propargi (and, if appropriate, c].oquintocet), cyhalo-

fop-butyl, diclof op-methyl, fenoxaprop-ethyl, feno-

xaprop-P-ethyl, fenthiapropethyl, f].uazifop-butyl, 

fluazifop-P-butyl, haloxyfop-ethoxyethyl, haloxyfop-

methyl, haloxyfop-P-methyl, isoxapyrifop, propaquiza-

20 fop, quizalofop-ethyl, quizalofop-P-ethyl or qLiizalo-

fop-tefuryl; or 

- arylaminopropioriic acids, such as flamprop-methyl or 

flamprop- isopropyl; 

25 C2 acetolactate synthase it1hhitors (MaS), for example 

- imidazolinones, such as itnazapyr, imazaquin, imaza-

methabenz-methyl (imazame), itnazamox, imazapic, 

imazethapyr or ituazamethapyr; 

- pyrimidyl ethers, such as pyrithiobac-acid, pyrithio-

30 bac-sodium, bispyribac-sodium, IIH-6127 or pyribenz-

oxym; 

- sulfonamides, such as florasulam, flumetsulam or meto-

sulam; or 

- - sulfonylureas, such as amidosulfuron, azimsulfuron, 

35 bensulfuron-methyl, chlorimuron-ethyl, chlorsulfuron, 

cinosulfuron, cyclosulfamuron, ethametsulfuron-methyl, 

ethoxysulfuron, flazasulfuron, halosulfuron-methyl, 

itnazosulfuron, metsulfuron-methyl, nicosulfuron, 

primisulfuron-methyl, prosulfuron, pyrazosuJ.furon-
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ethyl, rimsulfuron, sulfometuron-methyl, thifensulfu-

ron-methyl, triasulfuron, tribenuron-methyl, triflusul-

furon-methyl, N- ([[4-inethoxy-6- (trifluoroinethyl) -1,3,5-

triazin-2-yl] amino] carbonyl] -2- (trifluoromethyl) - 

5 bezizenesulfon-amide, sulfosulfuron or iodos’uJ.furon; 

C3 amides, for example 

- allidochior (CDA), benzoylprop-ethyl, brontobutide, 

chiorthiamid, cliphenamid, etobenzanid (benzchlomet), 

10 fluthiamide, fosamin or monalide; 

C4 auxin herbicides, for example 

- pyridinecarboxylic acids, such as clopyralid or piclo-

ram; or 

15 - 2,4-D obenazolin; 

CS auxin transport inhibitors, for example 

- xiaptalame or diflufenzopyr; 

20 C6 carotenoid biosynthesis inhibitors, for example 

- benzofenap, clomazone (dimethazone), diflufen.ican, 

fluoroch].oridone, fluridone, pyrazolynate, pyrazoxy-f en, 

isoxaflutole, isoxachiortole, ntesotrioue, su].cotrione 

(chiormesulone), ketospiradox, fliirtamone, norflurazon 

25 or amitrol; 

30 

C7 eno].pyruvylshikimate-3 -phosphate synthase hthibitors 

(EPSPS), for example 

- glyphosate or sulfosate; 

C8 glutamine synthetase inhibitors, for example 

- bilanafos (bialaphos) or glufosinate-ammonium; 

C9 lipid biosynthesis iiTh4bitors, for example 

35 - anilides, such as anilofos or mefenacet; 

- chloroacetanilides, such as diethi,Tnid, S-dimethen-

amid, acetochior, alachior, butachior, butenach].or, di-

ethatyl-ethyl, dimethachior, metazachior, meto].achlor, 



WO 2004/008861 PTIEP2003I007983 

6 

S-metolachlor, pretilachior, propachior, prynachior, 

terbuchior, thenyichior or xy].ach].or; 

- thioureas, such as butylate, cycloate, di-aJ.late, dime-

piperate, EPTC, esprocarb, tnolinate, pebulate, prosul-

S focarb, thiobencarb (benthiocarb), tri-a].late or var-

no].ate; or 

- benfuresate or perfluidone; 

do mitosis ii,hThitors, for example 

10 - carbamates, such as asulam, carbetaxnid, chiorpropham, 

orbencarh, pronamid (propyzatnid), prophaut or tiocarba-

zil; 

- dinitroanilines, such as benef in, butralin, dinitrami TI, 

ethalfiuralin, fluchioralin, oryzalin, pendimethalin 

15 prodiimiie or triflura].in; 

- pyridines, such as dithiopyr or thiazopyr; or 

- butamifos, chiorthal-dimethyl (DCPA) or maleic hy-

drazide; 

20 Cli protoporphyrinogen IX oxidase inhibitors, for example 

- diphenyl ethers, such as acifluorf en, acifluorfexi-

sodium, aclonif en, bifenox, ch].oznitrofen (ClIP), eth-

oxyf en, fluorodif en, fluoroglycof em-ethyl, fomesaf en, 

furyloxyf en, ]aetof en, nitrof en, nitrofluorf en or oxy-

25 fluorf en; 

- oxadiazoles, such as oxadiargyl or cxadiazon; 

- cyclic iniides, such as azafenidin, butafenacil, carf en-

trazone-ethyl, cinidon- ethyl, flumiclorac-pentyl, 

flumioxazin, flumipropyn, flupropacil, fluthiacet-

30 methyl, sulfentrazone or thidiazimin; or 

- pyrazoles, such as ET-751, sJV 485 or nipyraclof en; 

C12 photosynthesis inhibitors, for example 

- propamil, pyridate or pyridafol; 

35 - ben.zothiadiazinones, such as bentazone; 

- dinitrophenols, for example bromofemoxim, dinoseb, di-

noseb-acetate, dinoterb or DNOC; 

- dipyridylemes, such as cyperquat-chloride, difenzoquat-

methyl suif ate, diquat or paraquat-dichloride; 
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- ureas, such as chloxbromuron, chiorotoluron, 

difezioxuron, dimefuron, diuron, ethidimuron, ferniron, 

fluometuron, isoproturon, isouron, linuron, metha-

benzthiazuron, inetbazole, metobenzuron, metoxuron, 

5 monolinuron, neburon, siduron or tebuthiuron; 

- phenols, such as bromoxynil or ioxynil; 

- chioridazon; 

- triazines, such as ametryn, atrazine, cyanazine, des-

inetryn, dimethamethryn, hexazinone, prometon, prome-

10 tryn, propazine, siutazine, simetryn, terbwneton, tar-

butryn, terbutylazine or trietazine; 

- triazinones, such as tnetamitron or metribuzin; 

- uracils, such as broinaci]., lenacil or terbacil; or 

- biscarbainates, such as desinediphaut or phermiedipham; 

15 

C13 synergists, for example 

- oxiranes, such as tridiphane; 

C14 growth substances, for example 

20 - aryloxyalkanoic acids, such as 2,4-DB, c].omeprop, di-

chioxprop, dichlorprop-P (2, 4-DP-P), fluorozypyr, MCPA, 

MCPB, mecoprop, mecoprop-P or triclopyr; 

- benzoic acids, such as cbloraniben or dicamba; or 

- qiiinolinecarboxylic acids, such as quinclorac or quin-

25 merac; 

C15 cell wall synthesis iithThitors, for example 

- isoxaben or dichiobenil; 

30 C3.6 various other herbicides, for example 

- dichioropropionic acids, such as dalapon; 

- dihychobenzofurans, such as ethofumesate; 

- phenylacetic acids, such as chiorfenac (fenac); or 

- aziprotryn, barban, bensulide, benztbiazuron, bexizo-

35 fluor, buminaf Os, buthidazo].e, buturon, cafenstrole, 

chiorbuf am, chiorfenprop-methyl, chioroxuron, cm-

methyl in, cuinyluron, cycluron, cyprazine, cyprazole, 

dibenzyluron, dipropetryn, dyturon, eglinazin-ethyl, en-

dothall, ethiozin, flucahazone, fluorbentranil, flu-



WO 2004/008861 PCTIEP20031007983 

8 

� poxam, isocarbamid, isopropalin, karbutilate, inef].u-

� idicie, tnonuron, napropamide, napropanilide, nitra].in, 

oxaciclomefone, phenisopbaxn, piperophos, procyazine, 

prof].uralin, pyributicarb, secbumeton, sulfa].late 

5 (CDEC), terbucarb, triazif lain, triazofenamid or trime-

turon; 

or their environmentally compatible salts. 

10 The 3-heterocyclyl-substituted beuzoyl derivatives of the for-

mula I are disclosed in WO 96/26206, WO 97/41116, WO 97/41117, 

WO 97/41118 and WO 98/31681. 

The herbicidal].y active compounds from amongst groups B and C]. 

15 to C16 are described, for example, in 

"Herbizide [Herbicides]", Hock, Fedtke, Schmidt, ler edi-

tion, Thietne 1995 (s. "quinclorac" p. 238, "niolinat" p. 32, 

"butachior" p. 32, "pretilachior" p. 32, "dithiopyr" p. 32, 

20 "mefenacet" p. 32, "fenoxapropethyl" p. 216, "dimepiperate" 

p. 32, "pyrazolynate" p. 146, "pyrazoxyf en" p. 146, "bensul-

furonmethyl" p. 31, "pyrazosulfuron-ethyl" p. 31, "cimosul-

furon" p. 31, "benfuresate" p. 233, "bromobutide" p. 243, 

"dymron" p. 243, "dimethyametryn" p. 118, "esprocarb" p. 

25 229, "pyributicarb" p. 32, "cinemthylin" p. 32, propanil" 

P. 32, "2,4-D" P. 30, "beritazon" p. 30, "azimsulfuron (DPX-

A-8947)" P. 175, "mecoprop-P" p. 237, "chiorpropham" p. 205, 

"ethoxyfen" p. 30, "haloxyfop-P-methyl" p. 38, "haloxyfop-

ethoxyethyl" p. 38, "flumiclorac-pentyl" p. 35, "flu-

30 propacil" p. 143, "nipyraclofen" p. 145, "metosulam" p. 33, 

"ethametsulfuron-methyl" p. 36, "thifensulfuron-methy]." p. 

35, "pyrithiobac acid" p. 181); 

- "Agricultural Chemicals", Book II Herbicides, 1993 (s. 

35 "thiobencarb" P. 85, "benzofenap" p. 221, "napropanilid" p. 

49, "piperophos" p. 102, "anilofos" p. 241, "imazosulfuron 

(TH-913)" p. 150, "etobenzamid (HR-52)" p. 54, "sulcotrione 

(ICIA-0051)" p. 268, "poast" p. 253, "focus" p. 222, "di-

methenamid" p. 48, "sulfosate" p. 236, "2,4-DB" p. 10, "di-
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chlorprop-P" p. 6, "flupoxam" p. 44, "prosulfocarb" p. 84, 

"quinmerac" P. 233, "metazachlor" p. 64, "flurtainone" p 

265, "bromofenoxim" P. 228, "fomesafen" p. 248, "imazametha-

benz-methy]." p. 153, "clodinafop-propargyl" p. 214, "feno-

5 xaprop-P-ethyl" p. 208, "fluazifop-P-butyl" p. 207, "quiza-

lof op-P-ethyl" p. 210, "quizalofop-terfury]." p. 211, "flumi-

oxazin" p. 43, "flumipropyn" p. 267, "sulfentrazone" p. 261, 

"thiazopyr" p. 226, "pyrithiobac-sodiutn" p. 266, 

"flumetsulam" p. 227, "amidosuj.furon" p. 151, "halosulfuron-

10 methyl" p. 148, "rimsulfuron" p. 138, "tribenuron-methyl" p. 

139, "triflusulfuron-methyl" p. 137, "pritnisulfuron-methyl" 

p. 147); 

- "Agricultural Chemicals", Book II Herbicides, 13th Edition 

15 (s. "cafensole" p. 284; "suJ.fosulfuron" p. 145, "ethoxy-

suJ.furon" p. 149, "pyribenzoxym" p. 279, "diflu–enzopyr" 

p. 90, "ET-751" p. 278, "carfentrazone-ethyl" p. 267, "flu-

thiacetmethyl" p. 277, "imazapic" p. 160, "butenachior" p. 

54, "tiocarbazil" p. 84, "fluthiatnide" p. 62, "isoxaflu-

20 tole" p. 283, "butroxyditn" p. 259,) 

"Short Review of Herbicides & PGRs 1991, Hodogaya Chemicals. 

(s. "furyloxyfen" p. 142, "triazofenamid" p. 268, "thenyl-

chlorid (NSK-850)" p. 52, "cumyluron (C-940)" p. 90, 

25 "pendimethalin (AC-92553)" p. 58, "buthidazole" p. 88, 

"cyprazole" p. 38, "allidochior" p. 48, "benzoylprop-ethyl" 

p. 38, "chiorthiamid" p. 150, "diphenamid" p. 34, "flamprop-

methyl" p. 40, "fosamin" p. 232, "isoxaben" p. 42, "won-

alide" p. 32, "naptalam" p. 36, "pronauiid" p. 34, "bia-

30 laphos" p. 234, "glufosinate-ammonium" p. 234, "glyphosate" 

p. 232, "amitrol" p. 254, "clomeprop p. 20, "dichiorprop" p. 

6, "fenoprop" p. 8, "fluroxypyr" p. 156, "MCPA" p. 4, "MCPB" 

p. 8, "mecoprop p. 6, "napropamide" p. 16, "triclopyr" p. 

154, "chioramben" P. 28, "dicamba" p. 26, "clomazone" p. 

35 268, "diflufenicaxV’ p. 42, "fluroch1oridone" P. 266, 

"fluridone" p. 156, "asulam" p. 12, "barban" p. 100, "buty-

late" p. 106, "carbetamide" p. 6, "chiorobuf am" p. 100, 

"cycloate" p. 108, "desmedipliam" p. 104, "di-allate" p. 106, 

"EPTC" P. 108, "orbencarb" P. 112, "pebulate" P. 106, 
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"phenisopham" p. 118, "phenmedipham" p. 104, "propham" p. 

100, "sulfallate" p. 110, "terbucarb" p. 102, "tri-a].late" 

p. 108, "vernolate" p. 108, "acetochior" p. 48, "a].achlor" 

p. 46, "diethathyl-ethyl" p.48, "dimethacii].or" p. 50, "meto-

lachior" p. 46, "propachior" p. 44, "pyrnachior" p. 44, 

"terbuchior" p. 48, "xylachlor" p. 52, "alloxydim" p. 260, 

"clethodim" p. 270, "cloproxydim" p. 268, "tralkoxyditn" p. 

270, "dalapon" p. 212, "ethofumesate" p. 124, "benef in" p. 

54, "butralin" p. 58, "dinitramin" p. 56, "ethalfiuralin" p. 

60, "fluchioralin" p. 54, "isopropalin" p. 58, "nitralin" p. 

58, "oryzalin" p. 60, "prodiamine" p. 62, "profluralin" p. 

54, "trifluralin" p. 54, "dinoseb" p. 128, "dinoseb-acetate" 

p. 128, "dinoterb" p. 128, "DNOC" p. 126, "acifluorf en-

sodium" p. 142, "aclonifen" p. 146, "bifenox" p. 140, 

"ch1ornitrofn" P. 138, "difenoxuron" p. 76, "fluorodifen" 

p. 138, "fluoroglycofen-ethyl" p. 146, "lactofen" p. 144, 

"nitrofen" p. 136, "nitrofluorf en" p. 140, "oxyfluorfen" p. 

140, "cyperquat-chloride" p. 158, "difenzoquat-

methylsulfate" p. 160, "diquat" p. 158, "paraquat-

dichioride" p. 158, "benzthiazuron" p. 82, "buturon" p. 66, 

"chlorbromuron" p. 72, "chioroxuron" p. 76, "chlorotolu.ron" 

p. 74, "cycJ.uron" p. 84, "dimefuron" p. 88, "diuron" p. 70, 

"ethidimuron" p. 86, "fenuron" p. 64, "fluometuron" p. 68, 

"isoproturon" p. 80, "isouron" p. 88, "karbutilate" p. 76, 

"linuron" P. 72, "methabenzthiazuron" P. 82, "metoxu.ron" p. 

72, "monolinuron" p. 66, "monuron" p. 64, "neburon" p. 72, 

"siduron" p. 68, "tebuthiu.ron" p. 86, "trimeturon" p. 64, 

"isocarbamid" p. 168, "imazametbapyr" p. 172, "iznazapyr" p. 

170, "imazaquth" p. 170, "imazethapyr" p. 172, "methazole" 

p. 162, "oxadiazon" p. 162, "tridiphane" p. 266, "bro-

moxynil" p. 148, "ioxynil" p. 148, "diclofop-methyl" p. 16, 

"fexxthiaprop-ethyl" p. 20, "fluazifop-buty]." p. 18, "ha].oxy-

fop-methyl" p. 18, "isoxapyrifop" p. 22, "propaquizafop" p. 

24, "quiza].ofop-ethyl" p. 20, "chiorfenac" p. 258, "chior-

fenprop-methyl" p. 258, "chloridazon" p. 174, "maleic hy-

drazide" p. 162, "norfiurazon" p. 174, "pyridate" p. 176, 

"clopyra].id" p. 154, "picloram" p. 154, "chloriimiron-ethyl" 

p. 92, "chJ.orsulfuron" p. 92, "flazaaulfuron" p. 96, 

"metsulfuron-methyl" S.92, "n.icosulfuron" p. 96, "sulfometu-
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ron-methyl" p. 92, "triasulfuron" p. 94, "ametryn" p. 198, 

"atrazine" P. 188, "aziprotryne" p. 206, "cyanazine" p. 192, 

"cyprazin&" p. 192, "desmetryne" p. 200, "dipropetryn" p. 

202, "eglinazirie-ethy]." p. 208, "hexazinone" p. 208, "pro-

5 cyazine" p. 192, "prometone" p. 196, "prometryn" p. 196, 

"propazine" p. 188, "secbumeton" p. 196, "simazine" p. 188, 

"simetryn" p. 196, "terbumeton" p. 204, "terbutryn" p. 198, 

"terbutylazine" p. 190, "trietazine" p. 188, "ethiozine" p. 

210, "metamitron" P. 206, "metribuzin" p. 202, "bromacil" p. 

10 180, "lenacil" p. 180, "terbacil" p. 180, "benazolin" p. 

262, "bensulide" p. 228, "benzofluor" p.. 266, "butamifos" p. 

228, "DCPA" p. 28, "dichiobeni]." p. 148, "endotbal" p. 264, 

"mefluidide" p. 306, "perfluidone" p. 260, "terbuchior" p. 

48) 

15 

- "Global Herbicide Directory" First Edition, 1994 (s. "oxadi-

argyl" p. 96); 

- "European Directory of Agrochetnica]. Products" Volume 2 - 

20 Herbicides" Fourth Edition (a. "buminafos" P. 255). 

- "The Pesticide Maunal, 12th edition, 2000 (a. "bispyribac-

sodium" p. 97, "florasulatu" p. 420, "cyclosulfamuron" p. 

217, °pretilach].or" p. 755) 

25 

Moreover, the compound "DElI-liT’ is disclosed in European Patent 

Application EP-A 302 203. The compound "tepra].oxydim" is de-

scribed in DE-A 33 36 140; the compound "cinidon-ethy]." in DE-A 

36 03 789 and the compound "fluorbentranil" in EP-A 84 893. 

30 Other compounds are known from "Brighton Crop Protection Confer-

ence - Weeds - 1993" (S. "thidiazimiu" p. 29, "AC-322140" p. 41, 

"KIH-6127" p. 47, "prosu].furon" p. 53, "KIN-20230 p. 61, "meto-

benzuron" p. 67). The compound "carfenstrole (CH-900)" is men-

tioned in EP-A 332 133, and the compound N- Et 14-methoxy-6- (tn-

35 fluoromethyl) -1,3, 5-triazin-2-yl] amino] -carbony].] -2- (trifluoro-

methyl-benzenesulfonamide) is described in PCT/EP 96/03996. 

The assignment of the active ingredients to the respective 

mechanisms of action is based on current knowledge. If several 

It 



WO 2004/008861 PCT1EP20031007983 

12 

mechanisms of action apply to one active ingredient, this 

* substance was only assigned to one mode of action. 

The 3-heterocyclyl-substituted benzoyl derivatives of the for-

5 mula I can exist, or be used, in the form of the pure enanti-

omers and also as racemates or diastereotner mixtures. 

The 3-heterocyclyl-substituted benzoyl derivatives of the for-

mula I and/or the herbicidally active compounds from ameungs 

10 group B and/or the herbicidally active compounds from atuoungs 

groups Cl to C16 may also exist in the form of their environmen-

tally compatible salts. Suitable salts are, in general, the 

salts of those cations, or the acid addition salts of those ac-

ids, whose cations, or anions, respectively, do not adversely 

15 affect the h’erbicidal action of the active ingredients. 

Suitable cations are, in particular, ions of the alkali metals, 

preferably lithium, sodium and potassium, of the alkaline earth 

metals, preferably calcium and magnesium, and of the transition 

20 metals, preferably manganese, copper, zinc and iron, and also 

ammonium, it being possible in this case, if desired, for one to 

four hydrogen atoms to be replaced by C1-C4-alkyl, hydroxy-C1-C4-

alkyl, C-C4-a1koxy-C1-C4-alkyl, hydroxy-C1-C4-alkoxy-C-C4-alkyl, 

phenyl or benzyl, preferably ammonium, isopropylammonium, di -

25 utethylaxnutoniunL, diisopropylammonium, tetramethylanimonium, tetra-

butylaxnmoniuiu, 2- (2 -hydroxyeth-1-oxy) eth-1-yl ammonium, di (2-

hydroxyeth- 1 -yl) ainmonium, trimethylbenzylammonium, furthermore 

phosphonium ions, sulfonium ions, preferably tn (C1-C4-alkyl) - 

sulfonium and sulfoxoniuxn ions, preferably, tn (C1-C4-alkyl) - 

30 sulfoxonium. 

Anions of suitable acid addition salts are mainly chloride, bro-

mide, fluoride, hydrogen sulfate, sulfate, dihydrogen phosphate, 

hydrogen phosphate, nitrate, hydrogen carbonate, carbonate, he-

35 xafluorosilicate, hexafluorophosphate, benzoate and the anions 

of C-C4-alkanoic acids, preferably formate, acetate, propionate 

and butyrate. 
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Preferred with regard to the synergistic herbicidal action of 

the mixtures according to the invention are those 3-hetero-

cyclyl-substituted benzoyl derivatives of the formula I in which 

the variables have the following meanings, either alone or in 

5 combination: 

P. halogen such as chlorine or bromine, C1-C6-alkyl such as 

methyl or ethyl or C1-C6-alkylsulfonyl such as methylsul-

fonyl or ethylsulfonyl; 

10 especially preferably chlorine, methyl or methylsulfony].; 

a heterocyclic radical selected from the group: isoxazol-3-

yl, isoxazol-5-yl and 4,5-dihydroisoxazol-3-yl, it being 

possible for the three radicals mentioned to be unsubsti-

15 tuted or moth- or polysubstituted by halogen, C,-C,-alkyl, 

C1-C4-alkoxy, C1-C4-haloalkyl, C-C4-ha1oalkoxy or C1-C4 - 

a].kylthio; 

especially preferably isozazol-5 -y]., 3-methyl -isoxazol-5 -yl, 

4, 5-dihydroisoxazol-3-yl, 5-methyl-4, 5-dihydroisoxazol-yl, 

20 5-ethyl-4, 5-dihydroisoxazol-3-yl or 4, 5-dimethyl-4,5-

dihydroisoxazol-3 -yl; 

R3 halogen such as chlorine or bromine or C-C6-alkylsulfonyl 

such as methylsu].fonyl or ethylsulfonyl; 

25 especially preferably chlorine, methylsulfonyl or ethyl-

sulfonyl; 

30 

R4 hydrogen or methyl; 

especially preferably hydrogen; 

R5 is C,-C,-alkyl, such as methyl, ethyl, propyl, 1-

mnethylethyl, butyl, l-methylpropyl or 2 -methyipropy].; 

especially preferably methyl, ethyl or 1-methylethyl; 

35 R6 hydrogen or C1 -C6-alkyl, such as methyl or ethyl; 

especially preferably hydrogen or methyl. 

Very particularly preferred are those 3-heterocyclyl-substituted 

benzoyl derivatives of the formula la, in particular the corn-
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pounds Ia.1 to Ia.47, which are mentioned in Table 1 which fol-

lows: 

S Table 1 

R 

I 

No. R’ W. 
. R3 F R F 

Ia. I CI 45-dihydroisoxazoI-3-yI SO2CH3 H CHI Cl-I3 

Ia..2 CI 4,5-dihydroisoxazol-3-yI 1CI H CH3 CH3 

Ia.3 CI 4,54hydroisoxazol-3-yI 
- S02CH3 H CH3 H 

Ia.4 CI 4,5-dihydro-5-methylisoxazol-3-yI S02cH3 H CH3 H 

Ia.5 CI 4,5-dihydro-5,5-dimethyiisoxazol-.3-yI tS02H3 H CH3 H 

Ia.6 CI 4,5-dihydro-5-ethylisoxazol-3-yI S02CH3 H CH3 H 

Ia.7 CI 4,5-dihydro--5,5-diethylisoxazol-3-yI SO2CH3 H CH3 H 

Ia.8 CI 4,5-dihydro-5-chloromethylisoxazol-3-yI S02CH3 H CH3 H 

Ja.9 CI 4.5-dihydro-5-ethoxyisoxazol-3-yI S02CH3 H CH3 H 

la.10 Cl 4,5-dihydro-5-methoxylsoxazol-3-yI S02CH3 H CH3 H 

Ia. II CI 4,5-dihydro-4,5-dimethylisoxazol-3-yI S02CH3 H Cl-I3 H 

Ia.2 CI 4,5-dihydro-5-thioethylisoxazol-3-yI S02CH3 H Cl-I3 H 

Ia.13 CI 4,5-dihydro-5-trifluoromethylisoxazol-3-yI S02CH3 H CH3 H 

Ia4 CI 4,54hydroisoxazol-3-yI S02CH3 H C2H5 H 

Ia.15 Cl 4,5-dihydroisoxazol-3-y] CI H c2H5 H 

la.16 Cl 4,5-dihydro-5-methylisoxazol-3-yl S02CH3 H C2Hs H 

la.17 CI 4,5-dihydro--5,5-.dimethylisoxazol-3-yI S02CH3 H c2Hs H 

Ia. 18 CI 4,5-dihydro-.5-ethylisoxazol-3-yI SO2CH3 H C2H5 H 

Ia.. 19 CI 4,5-dihydro-5,5-diethylisoxazol-3-yl S02CH3 H C2H5 H 

Ia.20 CI 4,5-dihydro-5-chloromethylisoxazol-3-yl S02CH3 H C2H5 H 
Ia.21 d 4,5-dihydroisoxazol-3-yl SOCH3 H C2H5 H 

Ia.22 CI 4,5-dihydro-5-ethoxyisoxazol-3-yI S03CH3 H C2Hs H 
lai3 CI 4,5-dihydro-4,5-dimethylisoxazol-3-yI S02CH3 H C3H5 H 
Ia.24 CI 4,5-dihydro-5-thioethylisoxazol-3-yI S02CH3 H C2FI3 H 
lai5 Cl 4,5-dihydro-5-tritluoromethylisoxazol-3.yJ SO2CH3 H C2H5 

H 
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la.26 CI 4,54hydroisoxazol-3-yI SO3CH3 H i-c4H9 H 

Ia.27 CH3 454hydroisoxazo1-3-yI SO-,CH3 H CH3 CH3 

Ia.28 Cl-I3 4,54hydroisoxazol-3-yI CI ff CH3 

Cl-I3 ,4,5-dihydroisoxazol-3-yI S02CH3 H Cl-I3 H 

la.30 Cl-I3 45-dihydro-5-methyIisoxazoI-3-y1 S02CH3 IH CH3 IH 

Ia.31 CH3 4,5-dihydro-5,5-dimethylisoxazol-3-yI S02CH3 H Cl-I3 H 

1a32 CH3 4,5-dihydro-5-ethylisoxazol-3-yI SO2CH3 H CH3 H 

la.33 CH3 4.5-dihydm-5,5-diethyIisoxazoI-3-yI S02CH3 H Cl-I3 H 

1a34 CH3 4,54hydroisoxazol-3-yI SO2CH3 H CH3 H 

Ia.35 CH3 4,5-dihydro-4,5-4imethylisoxazol-3-yI S02CH3 H Cl-I3 H 

Ia.36 Cl-I3 4.5-dihydroisoxazol-3-yI S02CH3 H C2H5 H 

la.37 CH3 4.5-clihydroisoxazol-3-yI 1CI ii c2H5 H 

Ia.38 CH3 45-dihydro-5-methylisoxazol-3-yl SO2CH3 H C2H5 H 

la.39 CH3 4,5-dihydro-5,5-.dimethylisoxazol-3--yl S02CH3 H CHs W 
IaAO CH3 45-dihy4o-5-ethyIisoxazol-3-yl S02CH3 H C2H5 H 

1a41 CH3 4,5-dihydro-5,5-diethylisoxazol-3-yI SOCH3 H C2!-!5 H 

Ia.42 Cl-i3 4,5-dihydro-4,5-dirnethylisoxazol-3-yl S02CH3 H C2!-!5 H 

1a43 Cf-I3 4,5-dihydroisoxazol-3-yI S02CH3 H i-C4H9 H 

laA4 C! 3-methylisoxazol-5-yI S02CH3 H CH3 H 

I&45 CI 3-methylisoxazol-5-yI SO2CH3 H C2H5 H 

I&46 CH3 3-methylisoxazol-5-yI S02CH3 H Cl-I3 H 

Ia.47 CH313-methylisoxazol-5--yl SO2CH3 H C2H5 H 

- Also very particularly preferred are the compounds lb, in 

particular the compounds lb.l to 1b.47, which differ from 

the compounds Ia.1 to Ia.47 only by the fact that they are 

5 present as the sodium salt: 

RI 

- Also very particularly preferred are the compounds Ic, in 

10 particular the compounds IC -1 to Ic.47, which differ from 

the compounds Ia.l to Ia.47 only by the fact that they are 

present as the lithium salt: 

m 
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- Also very particularly preferred are the compounds Id, in 

5 particular the compounds Id.]. to Id..47, which differ from 

the compounds Ia.]. to la. 47 only by the fact that they are 

present as the potassium salt: 

10 

15 

Id 

Also very particularly preferred are the compounds le, in 

particular the compounds Ie.1 to Ie.47, which differ from 

the compounds Ia.1. to Ia.47 only by the fact that they are 

present as the ammonium salt: 

le 

- Very particularly preferred are, especially, the compounds 

la, especially the compounds Ia.1 to Ia.47. 

20 

- Very particularly preferred are, moreover, the 3-

heterocyclyl-substituted beuzoyl derivatives of the formula 

I, where 
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- Very particularly preferred are, moreover, the 3-

heterocyclyl substituted benzoyl derivatives of the formula 

5 I where 

R2 is a heterocyclic radical selected from the group: 

isoxazol-3-yl, isoxazol-4-yl and isoxazel-5-yl, it be-

ing possible for the three radicals mentioned to be un-

10 substituted or mono- or polysubstituted by halogen, C,-

C4-alkyl, C1-C4-alkoxy, C1 -C4-haloalkyl, C-C, -haloalkozy 

or C1-C4-alky].thio. 

Very particularly preferred are, especially, the 3 -

is 

heterocrclyl’substituted benzoyl derivatives of the formula 

I, where 

R2 is isoxazo].-3-yl which can7 be unsubstituted or mono- or 

polysubstituted by halogen, C1-C4-alkyl, C1-C4-a1koxy, 

20 C1-C4-haloalky]., C1-C4-haloa].koxy or C-C4-a1kylthio; 

is hydrogen. 

Very particularly preferred are also, especially, the 

25 3-heterocyclyl-substituted benzoyl derivatives of the for-

mula I where 

R2 is isoxazol-5-yl, which can be unsubstituted or mono-

or polysubstituted by halogen, -C4-alkyl, C1-C4-alkoxy, 

30 C-C4-ha].oa1kyl, -C4-haloalkoxy or C1-C4-alkylthio; 

R4 is hydrogen. 

Most particularly preferred is 4-[2-ch.loro-3-(3-methyl-

35 isoxazol-5 -yl) -4-methylsulfonyl-benzoyl] -i-methyl-S -hydroxy-

1H-pyrazo].e. 

0 
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Most particularly preferred is also 4-. [2 -methyl-3- (3 -methyl-. 

isoxazol-5 -yl) -4 -methylsulfonyl-benzoyl] -1-methyl-5-hydroxy-

1H-pyrazole. 

5 - Very particularly preferred are, moreover, the 3-

heterocyclyl-substituted benzoyl derivatives of the formula 

I where 

R2 is a heterocyclic radical selected from the group: 

10 4, 5-dihydroisoxazol-3-yl, 4, 5-dihydroisoxazo].-4-yl and 

4,5-dihydroisoxazol-5-yl, it being possible for the 

three radicals mentioned to be imsthstituted or mono-

or polysubstituted by halogen, C-C4-a1kyl, C1-C4-alkoxy, 

C-C4-haloalkyl, C1-C4-haloa].koxy or C-C4-alky1thio. 

15 �1 

Very particularly preferred are, especially, the 3-

heterocycly].-substituted benzoyl derivatives of the formula 

I where 

20 R2 is 4, 5-dihydroisoxazol-3 -yl. which can be unsubstituted 

or mono- or polysubstituted by halogen, C,-C,-alkyl, 

C1-C4- a].koxy, C1-C4-baloalkyl, C-C4-haloalkoxy or C,-C4-

alkylthio 

25 R4 is hydrogen. 

Most particularly preferred are the 3-heterocyclyl-substi-

tuted benzoyl derivatives of the formula I where 

30 R’ is halogen or C,-C6-alkyl; and 

R2 is 4,5-dihydroisoxazol-3-yl which can be unsubstituted 

or mono- or polysubstituted by halogen, C,-C,-alkyl, 

C1-C4-alkoxy, C1-C4-haloalkyl, C1-C4-haloalkoxy or C2-C4-

35 alkylthio; 

i is C1-C6-alkylsulfonyl; 

R4 is hydrogen. 
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Most especially preferred is 4-(2-chloro-3-(4,5-dihydro-

isoxazol-3 -yl) -4-methylsulfonylbenzoyl] -1-methyl-5-hydroxy-

1E-pyrazole. 

Most particularly preferred is also 4-(2-tnethy].-3-(4,5-

dihydroisoxazol -3-yl) -4-methylsulfonyl -benzoyl] -1--tnethyl-5-

hydroxy-lH-pyrazole. 

10 Preferred with regard to the synergistic herbicidal action of 

the mixtures according to the invention are those mixtures corn-

prising as component B) imazapyr and imazethapyr, or imapzapyr 

and imazapic; especially preferred are those mixtures comprising 

as component B) imazapyr and imazethapyr. 

15 

In a further preferred embodiment, the synergistic herbicidal 

mixture comprises, three herbicidal active compounds, a compound 

of formula I (component A) and two herbicides selected from the 

group including imazapyr, ituazaquin, imazamethabenz-methyl, itna-

20 zamox, imazapic and imazetapyr (component B). 

- For particular preferred embodiments, the respective prefer-. 

ences described above apply analogously. 

25 In particular the synergistic herbicidal mixture comprises 

as component A 4-(2-methyl-3-(4,5-dihydroisoxazol-3-yl)-4-

methylsulfonyl-benzoyl] - 1-methyl -S -hydroxy-in-pyrazole and 

two herbicides selected from the group including imazapyr, 

itnazacluin, imazamethabenz-methyl, itnazamox, imazapic and 

30 imazethapyr (component B). 

Especially the synergistic herbicidal mixture comprises as 

component A 4- (2-tnethyl-3- (4, 5-dihydroisoxazo].-3-yl) -4-

tnethylsulfonyl-benzoyl] -1-methyl-S-hydroxy-1H-pyrazole and 

35 as component B) imazapyr and imazethapyr. 

In a further embodiment the synergistic herbicidal mixture 

especially comprises as component A 4-(2-methyl-3-(4,5-

dihydroisoxazol-3-yl) -4-methylsulfonyl-benzoyl) -1-methyl-5-
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hydroxy-111-pyrazole and as component B) imazapyr and inia-

zapic. 

In a further preferred embodiment, the synergistic herbicidal 

5 mixture comprises, at least four herbicidal active compounds, a 

compound of formula I (component A), two herbicides selected 

from the group including iniazapyr, imazaquin, iinazaxnethabenz-

methyl, itnazamox, imazapic and itnazethapyr (component B), and 

10 C) at least one herbicidal compound from the group of the ace-

tyl-CoA carboxylase inhibitors (ACC), acetolactate synthase 

4nhThitors (MaS), amides, auxin herbicides, auxin transport 

inhibitors, carotenoid biosynthesis inhibitors, enolpyruvyl-

shikimate 3 -phosphate synthase inhibitors (EPSPS), glutamine 

Lis synthet.se inhibitors, lipid biosynthesis 4 nhihitors, mito-

sis inhibitors, protoporphyrinogen IX oxidase inhibitors, 

photosynthesis inhibitors, synergists, growth substances, 

cell wall biosynthesis inhibitors and a variety of other 

herbicides. 

20 

With a view to the synergistic herbicidal action of the mix-

tures comprising a component A), B) and C) according to the 

invention, compounds from amongst groups C]. to C14 or C16, 

preferably from amongst groups C9 and C12, are preferred as 

25 component C). 

In particular, compounds from amongst the classes of active 

ingredients mentioned below are preferred, or the following 

compounds are very particularly preferred: 

30 

c1 acetyl -00A carboxylase inhibitors (ACC): 

- cyclohexenone oxime ethers, in particular cycloxy-

dim, sethoxydim or tralkoxydim, preferably sethoxy-

dim or tralkoxydim; or 

35 - phenioxyphenoxypropionic esters, in particular 

clodinafop-propargyl (and, if appropriate, do-

quintocet), fenoxaprop-ethyl or f enoxaprop -P- ethyl, 

preferably c].odinafop-propargyl (and, if appropri-

ate,
ppropri-ate,

 cloquintocet) or fenoxaprop-P-ethyl; 
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C2 acetolactate synthase inhibitors (J4LS): 

- imidazolinones, in particular itnazapyr, itnazaquin, 

imazatnethabenz, imazethapyr or itnazamox, preferably 

5 imazapyr; 

- pyrimidyl ethers, in particular pyrithiobac sodium; 

- sulfonamides, in particular florasulam, flumetsulam 

or metosulam, preferably metosulatn; or 

- sulfonylureas, in particular halosulfuron-methyl, 

10 nicosulfuron, priinisulfuron -methyl, prosulfuron, 

rimsulfuron, thifensulfuron-methyl, tribenuron-

methyl, N- tE(4-methoxy-6- (trifluoroiuethyl) -1, 3,5-

triazin-2-yll -amino] carbonyl] -2- (trifluoromethyl) - 

benzene sulfonamide or sulfosulfuron; 

15 

C3 amides: 

- fluthiamide; 

C4 auxin herbicides: 

20 - pyridinecarboxylic acids, in particular clopyralid; 

or 

- 2,4-D; 

CS auxin transport inhibitors: 

25 - diflufenzopyr; 

C6 carotenoid biosynthesis inhibitors: 

- isoxaf].utole, uiesotrione, isoxachioride, ketospira-

dox or sulcotrione (chiormesulone), in particular 

30 isoxafluto].e or sulcotrione; 

35 

C7 eno].pyruvylshikimate-3-phosphate synthase inhibitors 

(EPSPS): 

- glyphosate or sulfosate; 

C8 glutamin synthetase inhibitors: 

- glufosinate-ammonium; 

C9 lipid biosynthesis inhibitors: 
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� chloroacetanilides, in particular dimethnm(d, S-

* dimethenaxnid, acetochior, metolachior or S-

metolachlor, 

- thioureas, in particular benthiocarb; 

5 

ClO mitosis inhibitors: 

- dinitroauilines, in particular pendimethalin; 

Cli protoporphyrinogen IX oxidase jrhi hitors: 

10 - diphenyl ethers, in particular acifluorf en or aci-

fluorfen-sodiuta; 

- oxadiazoles, in particular oxadiargyl; or 

- cyclic itnides, in particular butafenacil, carf en-

trazone-ethyl, cinidon-ethyl or flumiclorac-pentyJ., 

15 ’preferably carfentrazone-ethyl, cinidon-ethyl or 

fluxnidorac’-pentyl; 

- pyrazoles, in particular ]V 85; 

C12 photosynthesis inhibitors: 

20 - pyridate or pyridafol, in particular pyridate; 

- ben.zothiadiazinones, in particular bentazone; 

- dipyridylenes, in particular paraquat -di chloride; 

- ureas, in particular diuron or isoproturon, pref-

erably diuron; 

25 - phenols, in particular bromoxynil; 

- chioridazone; 

- triazines, in particular atrazine or terbutylazine; 

30 

or 

- triazinones, in particular metribuzin; 

C13 synergists: 

- oxiranes, in particular tridiphane; 

C14 growth substances: 

35 - aryloxyalkaxioic acids, in particular fluoroxypyr, 

MCPA or mecoprop-P; 

- benzoic acids, in particular dicanba; or 

- quinolinecarboxylic acids, in particular quin-

clorac; 
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5 In particular, compounds from amongst the classes of active in-

gredients mentioned below are preferred, or the following corn-

pounds are very particularly preferred. 

C9 lipid biosynthesis inhibitors: 

10 - chloroacetani].ides, in particular dirnethenamid, S-

dimethenamid, acetochlor, metolach].or or S-rnetola-

chior; 

C12 photosynthesis Inhibitors: 

15 - ’pyridate; 

- benzothiadiazinones, in particular bentazone; 

- dipyridylenes, in particular paraguat-dichloride; 

- ureas, in particular diuron or isoproturon, pref-

erably diuron; 

20 - phenols, in particular bromoxynil; 

- chioridazon; 

- triazines, in particular atrazine or terbutylazine; 

or 

- triazinones, in particular metribuzin; 

25 

For particular preferred embodiments, the respective preferences 

described above apply analogously. 

Especially preferred are synergistic herbicidal mixtures which 

30 comprise as component A 4-(2-methyl-3-(4,5-dihydroisoxazo].-3-

yl) -4-methylsulfonyl-benzoyl] -1-methyl-5-hydroxy-1B-pyrazole; as 

component B two herbicides selected from the group including 

imazapyr, imazaquin, imazamethabenz -methyl, imazamox, imazapic 

and imazetapyr, in particular itnazapyr and imazetapyr or 

35 imazetapyr and irnazapic; and as component C a herbicidal com-

pound from the group C9, in particular a chioroacetanilide, es-

pecially acetoch].or. 
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In particular preferred are synergistic herbicidal mixtures 

which comprise as component A 4- [2-methyl-3- (4, 5-dihydroisoxa-

zol-3-yl) -4-methylsu].fonyl-benzoyl] -1-methyl-5-hydroxy-1B-

pyrazole; as component B imazapyr and imazetapyr; and as compo-

5 nent C a ch].oroacetanilide, especially acetochior. 

In particular preferred are synergistic herbicidal mixtures 

which comprise as component A 4-(2-methyl-3-(4,5-dihydrOisOXa-

zol13-yl) -4-methylsulfonyl-benzoyl] -1-methyl-5-hydroxy-1H-

10 pyrazole; as component B imazapyr and imazapic; and as component 

C a chloroacetanilide, especially acetoch].or. 

Also especially preferred are synergistic herbicidal mixtures 

which comprise as component A 4-(2-methyl-3-(4,5-dihydx’O 

� 15 isoxazol-3-y) -44rtethylsulfoflyl-benZOyl] -1-methy].-5-hydroxy-1H-

pyrazole; as component B two herbicides selected from the group 

including imazapyr, imazaquiri, imazamethabenz-methyl, iinazamox, 

itnazapic and imazetapyr, in particular imazapyr and imazetapyr 

or imazapyr and iniazapic; and as component C a herbicidal corn-

20 pound from the group C12, in particular a triazine, especially 

atrazine, or a benzothiadiazinone, especially bentazone. 

In particular preferred are synergistic herbicidal mixtures 

which comprise as component A 4-E2-methyl-3-(4,5dihYdrOiSOx 

25 zol-3 -yl) -4-methylsulfOflyl-beIiZOyl] -1-methyl-5 -hydroxy-lfl-

pyrazole; as component B imazapyr and imazetapyr; and as compo-

nent C a triazine, especially atrazine. 

Also in particular preferred are synergistic herbicidal mixtures 

30 which comprise as component A 4-[2-methyl-3-(4,5-dihYdXOi$OXa 

zol-3-yl) -4-methylsulfoflyl-beXiZOyl] -1-methyl-5-hydroXYlH-

pyrazole; as component B imazapyr and imazetapyr; and as compo-

nent C a benzothiadiazinone, especially bentazone. 

35 Also in particular preferred are synergistic herbicidal mixtures 

which comprise as component A 4-[2-methyl-3-(4,5-dihYdrOisOxa-

zol-3-yl) -4-methylsulfOnyl-beIlZOyl] -1-methyl-S-hydroxy-1H-

pyrazole; as component B imazapyr and irnazapic; and as component 

C a triazine, especially atrazine. 
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Also in particular preferred are synergistic herbicidal mixtures 

which comprise as component A 4-[2-methyl-3-(4,5-dihydroisoxa-

zol-3-yl) -4-methylsulfonyl-benzoylj -1-methyl-5-hydroxy-1H-

S pyrazole; as component B imazapyr and imazapic; and as component 

C a benzothiadiazinone, especially bentazone. 

The present invention also extends to herbicidal compositions 

which comprise a herbicidally active amount of a synergistic 

10 herbicidal mixture (comprising components A), B) and, if de-

sired, C) as described above), at least one liquid and/or solid 

carrier and, if desired, at least one surfactant. 

The herbicidal compositions and synergistic herbicidal mixtures 

15 according to’ the -invention can effect very good control of 

broad-leaved weeds and grass weeds in crops such as maize, cere-

als, rice and soya without damaging the crop plants, an effect 

observed especially even at low rates of application. 

20 Taking into consideration the variety of application method in 

question, the herbicidal compositions and synergistic herbicidal 

mixtures according to the invention can additionally be employed 

in a further number of crop plants for eliminating undesirable 

plants. Examples of suitable crops are the following: 

25 Allium cepa, Ananas comosus, Arachis hypogaea, Asparagus offici-

nalis, Beta vulgaris asp. altissitna, Beta vulgaris sap. rapa, 

Brassica napus var. napus, Brassica napus var. napobrassica, 

Brassica rapa var. silvestris, Camellia sixiensis, Carthamus 

tinctorius, Carya illinoinexisis, Citrus limon, Citrus sinensis, 

30 Coffea arabica (Coffea canephora, Coffea liberica), Cucumis sa-

tivtis, Cynodon dactylon, Daucus carota, Elaeis guineensis, Fra-

garia vesca, Glycine max, Gossypiutn hirsututn, (Gossypium ar-

boreum, Gossypiutn herbaceum, Gossypiurn vitifolium), Helianthus 

annuus, Hevea brasiliensis, Hordeurn vulgare, Humulus lupulus, 

35 Ipomoea batatas, Juglans regia, Lens culinaris, Linum usitatjs-

simum, Lycopersicon lycopersicurn, Malus app., Manihot escuj.enta, 

Medicago sativa, Musa app., Nicotiana tabacum (N.rustica), Olea 

europaea, Oryza sativa, Phaseolus lunatus, Phaseolus vulgaris, 

Picea abies, Pinus app., Pisurn sativum, Prunus avium, Prunus 

It 
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persica, Pyrus cotnmunis, Ribes sylvestre, Ricinus cotnmunis, Sac-

charum officinarum, Secaleceraale, Solanum tuberosum, Sorghum 

bicolor (s. vu].gare), Theobroma cacao, Trifolium pretense, Tn-

ticum aestivum, Tniticum durum, Vicia faba, Vitis vinifera und 

S Zea mays. 

Moreover, the herbicidal compositions and synergistic herbicidal 

mixtures according to the invention can also be used in crops 

which tolerate the action of herbicides due to breeding, includ-

10 ing genetic engineering methods. 

The mixtures according to the invention, or the herbicidal corn-

positions comprising them, can be employed, for example, in the 

form of directly sprayable aqueous solutions, powders, suspen-

15 sions, also high]r-concentrated aqueous, oily or other suspen-

sions or dispersions, emulsions, oil dispersions, pastes, dusts, 

materials for spreading or granules, by means of spraying, atom-

iing, dusting, spreading or pouring.. 

20 The use forms depend on the intended purposes; in any case, they 

should guarantee the finest possible distribution of the active 

ingredients according to the invention. 

Suitable inert auxiliaries are mineral oil fractious of medium 

25 to high boiling point such as kerosene and diesel oil, further-

more coal tar oils and oils of vegetable or animal origin, ali-

phatic, cyclic and aromatic hydrocarbons, e.g. paraffins, tetra-

hydronaphthalene, alkylated naphthalenes and their derivatives, 

alkylated benzenes and their derivatives, alcohols such as 

30 methanol, ethanol, propanol, butanol and cyclohexanol, ketones 

such as cyclohexanone, strongly polar solvents, such as N-

methylpyrrolidone and water. 

Aqueous use forms can be prepared from emulsion concentrates, 

35 suspensions, pastes, wettable powders or water-dispersible gran-

ules by adding water. To prepare emulsions, pastes or oil dis-

persions, the substances, as such or dissolved in an oil or sol-

vent, can be homogenized in water by means of wetting agent, 

tackifier, dispersant or emulsifier. However, it is also possi-
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ble to prepare concentrates composed of active substance, wet-

ting agent, tackifier, dispersant or emulsifier and, if appro-

priate, solvent or oil, and these concentrates are suitable for 

dilution with water. 

S 

Suitable surfactants are the alkali metal, alkaline earth metal 

and ammonium salts of aromatic sulfonic acids, e.g. ligno-, phe-

nol-, naphthalene- and dibutylnaplithalenesulfonic acid, and of 

fatty acids, of alkyl- and alkylaryl sulfonates, of alkyl sul-

10 fates, lauryl ether sulfates and fatty alcohol sulfates, and 

salts of sulfated hexa-, hepta- and octadecanols, and of fatty 

alcohol glycol ether, condensates of sulfonated naphthalene and 

its derivatives with formaldehyde, condensates of naphthalene, 

or of the naplitbalenesulfonic acids, with phenol and formalde-

15 hyde, polyox\rethylene octyiphenyl ether, ethocylated isooctyl-, 

octyl- or nonyiphenol, alkylphenyl and tributylphenyl polyglycol 

ether, alkylaryl polyether alcohols, isotridecyl alcohol, fatty 

alcohol/ethylene oxide condensates, ethoxylated castor oil, 

po].yoxyethylene alkyl ethers or polyoxypropylene alkyl ethers, 

20 lauryl alcohol polyglycol ether acetate, sorbitol esters, lig-

nin-sulfite waste liquors or inethylcellulose. 

Powders, materials for spreading and dusts can be prepared by 

mixing or concomitantly grinding the synergistic herbicidal mix-

25 tu.re or the individual active ingredients with a solid carrier. 

Granules, e.g. coated granules, impregnated granules and homoge-

neous granules, can be prepared by binding the active ingredi-

ents to solid carriers. Solid carriers are mineral earths such 

30 as silicas, silica gels, silicates, talc, kaolin, limestone, 

lime, chalk, bole, loess, clay, dolomite, diatomaceous earth, 

calcium sulfate, magnesium sulfate, magnesium oxide, ground syn-

thetic material, fertilizers such as ammonium sulfate, ammonium 

phosphate, ammonium nitrate, ureas and products of vegetable 

35 origin such as cereal meal, tree bark meal, wood meal and nut-

shell meal, cellulose powders or other solid carriers. 

The concentrations of the mixtures according to the invention in 

the ready-to-use products can be varied within wide ranges. In 
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general, the formulations comprise from 0.01 to 95%- by weight, 

preferably 0.5 to 90%- by weight, of the mixture according to the 

invention. 

5 The components A) and B) and, if desired, C) can be formulated 

jointly, but also separately, and/or applied to the plants, 

their environment and/or seeds jointly or separately. It is 

preferable to apply the active ingredients simultaneously. How-

ever, it is also possible to apply them separately. 

10 

Also the two herbicides of component B) can be formulated sepa-

rately, and/or applied to the plants, their environment and/or 

seeds jointly or separately. 

15 Moreover, it  maybe advantageous to apply the herbicidal compo-

sitions and synergistic herbicidal mixtures according to the in-

vention, jointly or separately, with additional other crop pro-

tection agents, for example with pesticides or agents for con-

trolling phytopathogenic fungi or bacteria. Also of interest is 

20 the miscibility with mineral salt solutions which are employed 

for treating nutritional and trace element deficiencies. Non-

phytotoxic oils and oil concentrates can also be added. 

The mixtures according to the invention and the herbicidal corn-

25 positions can be applied pre- or post-emergence. If the active 

ingredients are less well tolerated by certain crop plants, ap-

plication techniques may be used in which the herbicidal compo-

sitions are sprayed, with the aid of the spray apparatus, in 

such a way that they come into as little contact, if any, with 

30 the leaves of the sensitive crop plants while reaching the lea-

ves of undesirable plants which grow underneath, or the bare 

soil (post-directed, lay-by). 

In the case of a post-emergence treatment of the plants, the 

35 herbicidal compositions according to the invention are prefera-

bly applied by foliar application. Application may be effected, 

for example, by usual spraying techniques with water as the car-

rier, using amounts of spray mixture of approx. 100 to 1000 

1/ha. The compositions may also be applied by the so-called 
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].ow-volume" and ’ultra-low-vo1uine methods, or in the form of 

so-called granules. 

As a rule, the synergistic herbicidal mixtures comprise compo-

5 nents A), B) and, if desired, C) in such weight ratios that the 

synergistic effect takes place. 

The ratios of component A) and B) in the mixture preferably 

range from 1:0.001 to 1:500, preferably from 1:0.01 to 1:100, 

particularly preferably from 1:0.1 to 1:50. 

10 The ratios of components A) and C) in the mixture preferably 

range from 1:0.002 to 1:800, preferably from 1:0.003 to 1:250, 

especially from 1:0.003 to 1:160, particularly preferably from 

1:0.02 to 1:250, especially particularly preferably from 1:0.02 

to 1:160. 

15 a 

The rate of application of pure synergistic herbicidal mixture, 

i.e. without formulation auxiliaries, amounts to 0.2 to 5000 

g/ha, especially to 1 to 2000 g/ha, preferably to 2 to 2000 

g/ha, in particular to 8 to 1500 g/ha, of active substance 

20 (a .s.), depending on the intended aim, the season, the target 

plants and growth stage. 

The rate of application of 3-heterocyclyl-substituted benzoyl 

derivative of the formula I is 0.1 to 250 g/ha, as a rule 0.5 to 

25 250 g/ha, especially 5 to 250 g/ha, preferably 10 to 150 g/ha, fl 
of active substance (a.s.). 

The preferred rate of application of component B) is 0.1 to 250 

g/ha, as a rule 0.5 to 120 9/ha, especially 1 to 120 g/ha, pref-

30 erably 10 to 100 g/ha, of active substance (a.s.) 

The preferred application rate of the active ingredients of the 

optional component C) are compiled in Table 2. 
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Table 2 

C 

Component C Class of active ingredient Active ingredient Rate of application 
(g/ha) 

Cl acetyl-CoA carboxylase inhibitors 25400 
cyclohexenone oxime ethers 100-400 

cycloxydim 100-400 
sethoxydim 100-400 
tralkoxydim 100-400 

phenoxyphenoxypropionic esters 25-300 
clod inafpop-P-propargyl° 25-100 
fenoxaprop�ethyl 50-300 
fenoxaprop-P-ethyl 25-150 

C2 acetolactate synthase inhibitors (ALS) 0.2-800 
imidazolinones 0.2400 

imazapyr 03-400 
imazaquili 0.5-300 
imazamethabenz 1-800 
imazapic 0.2-400 
imazethapyr 0.3-150 
imazamox 0.2-120 

pyrimidyl ethers 2-120 
pyrithiobac-sodium 2-120 

sulfonamides 1-225 
florasulam 1-20 

w 
0 



flumetsulam 25-225 

metosulam 1-60 
suLfonylureas 1-120 

halosulfuron-methyl 5-120 
nicosulfuron 1-120 
primisulfuron-methyl 10-120 
prosulfupn 10-120 
rimsuU’uron 5-120 
thifensulfuron-methyl 10-60 

tribenuron-methyl 10-60 
N-[[[4-methoxy-6-(trifluoro- 
methyl)-1 ,3,5-triazin-2-yl]amino]-
carbonyl]-2-(trifluoromethyl)-
benzenesulfonamide 

5-120 

sulfosulfuron 10-60 
C3 amides 250-2000 

- fluthiamlde 250-2000 

C4 auxin herbicides -. 25-750 
pyridinecarboxylic acids 25-750 

clopyralid 25-750 

- 2,4-D 50-750 
CS auxin transport inhibitors 15-100 

- diflufenzopyr 15-100 
C6 carotenoid biosynthesis inhibitors 25-600 

- soxaflutole 25-200 

0 

I 

I 



( C 

- sulcotrione 100-600 

- mesotrione 25-300 

- isoxachiortole 25-200 

- ketospiradox 25-300 

C7 enolpyrLlvylshtkimat-3-phosphate 

synthase inhibitors (EPSPS)  

360-1080 

- gIyphose 360-1080 

- sulfosate 360-1080 

C8 glutamine synthetase inhibitors 10-600 

- glufosinate-ammonium 10-600 

C9 lipid biosynthesis inhibitors 604000 

chloroacetanil ides 604000 

dimethenamid 60-2000 

S-dimethenamid 60-2000 

acetochlor 2504000 

metolachlor 604000 

S-rnetolachlor 604000 

thioureas 1004000 

benthiocarb 1000-4000 

CIO mitosis inhibitors 375-3000 

dinitroanilines 375-3000 

pendimethalin 375-3000 

Cli protoporphyrinogen IX oxidase 
inhibitors  

0.5-600 

diphenyl ethers 50-300 

I 

II’ 



acifluorfen 50-300 
acifluorfen-sodium 50-300 

oxadiazoles 50-600 
oxadiargyl 50-600 

cyclic imides 
11 

0.5-300 

carfentrazone-ethyl 0.5-35 
cinidon-ethyl 3-35 
flumiclorac-pentyl 3-35 
butafenacil 5-300 
JV 485 50-300 

C12 photosynthesis inhibitors 15-4000 
- pyridate 250-1500 

pyridafol 250-1000 
benzothiadiazinones 30-1440 

bentazone 30-1440 

dipyridylenes 100-800 

paraquat�dichloride 100-800 

ureas 250-1600 
diuron 250-1600 

isoprotoron 250-1600 

phenols  100-700 
bromoxynil 100-700 

chloridazon 500-4000 

triazines 154000 

atrazine 15-4000 

I 



( C 

terbutylazine 250-4000 
triazinone 30-300 

metribuzin 30-300 
C13 synergists 500-1500 

oxiranes 500-1500 

tridiphane 500-1500 
C14 growth substances 25-1200 

aryloxyalkanoic acids 50-1200 
fluoroxypyr 50-400 
MCPA 400-1200 
mecoprop-? 400-1200 

benzoic acids 75-800 
dicamba 75-800 

quinolinecarboxylic acids 25-600 

quinclorac 25-600 
CI 6 various other herbicides 

� triaziflam 50-750 

If appropriate, 10-50 g/ha cloquintocet may also be added. 

k1k 
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The mixtures according to the invention were applied pre- or 

post-emergence (f oliar treatment). The herbicidal compounds o 

5 component B and, if desired, of component C were applied in the 

formulation in which they are present as commercially available 

product. 

The herbicidally active compounds of components A), B) and, if 

10 desired, C) were applied in succession or jointly, in the latter 

case in some cases as a tank mix and in some cases as a ready-

mix, in the form of emulsions, aqueous solutions or suspensions, 

the vehicle being water (300 - 400 1/ha). In the case of the 

field trials, application was effected with the aid of a mobile 

15 plot spraye. 

The test period extended over 3 to 8 weeks, and the stands were 

also observed at later points in time. 

20 Damage by the herbicidal compositions was evaluated with refer-

ence to a scale of 0’ to 100k in comparison with untreated con-

trol plots. 0 means no damage and 100 means complete destruction. 

of the plants. 

25 The following examples will demonstrate the action of the herbi-

cidal compositions which can be used according to the invention, 

without excluding the possibility of other uses. 

In these examples, the value E at which only an additive effect 

30 of the individual active ingredients is to be expected was cal-

culated by the method of S. R. Colby (Calculating synergistic 

and antagonistic responses of herbicide combinations, Weeds 15, 

20 pp (1967)). 

35 This was done using the formula 

XY 
E=X+Y -- 

100 
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where 

X = Percentage of the herbicidal action of X at an application 

5 rate of x; 

Y = Percentage of the herbicidal action of Y at an application 

rate of Y; 

10 E = expected herbicidal action of X + Y at rates of application 

x + y (in ); 

or the formula 

%- (XT + ZZ + TZ) ZTZ 

E=X+Y+Z- + 
100 10000 

15 

where 

X = Percentage of the herbicidal action of X at an application 

20 rate of x; 

Y = Percentage of the herbicidal action of Y at an application 

rate of y; 

25 Z = Percentage of the herbicidal action of Z at an application 

rate of Z; 

E = expected herbicidal action of X + Y + Z at rates of applica-

tion x + y + z (in  

30 

If the value observed exceeds the value E calculated in accor-

dance with Colby’s formula, then synergism is present. 

The herbicidal mixtures according to the invention exert a 

35 greater herbicidal action than would have been expected accord-

ing to Colby on the basis of the observed effects of the indi-

vidual components when used alone. 
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The results of the tests are shown in Tables 3 to 17 below. 

In these studies, the following plants were used: 

Scientific name Common name 

butilon theophrasti Velvetleaf 

Amaranthus retroflexus Pigweed 

Avena fatua Wild oat 

Brachiaria plantaginea Alexandergrass 

Comznelina benghalensis Bengal cominelina 

Echinochloa crus-galli Barnyardgrass 

Galium aparine Catchweed 

Pharbitis purpurea Common morningglory 

Polygonum persicaria Ladysthutnb 

10 Table 3: Herbicidal action of compound 1a.29 and imazapyr and 

imazethapy3:2 (post-emergence treatment; greenhouse) 

Application Abutilon Colby 

rate theophrasti Value 

[g/ha ail B Damage (] 

Ia.29 0.98 30 - 

imazapyr 

+ 0.98 20 - 

imazethapyr 

Ia.29 0.98 

+ + 

imazapyr 55 44 

+ 0.98 

imazethapyr 

15 
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Table 4: Herbicidal action of compound 1a.29 and imazapyr and 

imazethapyr1 (post-emergence treatment; greenhouse) 

Application Conmtelina Colby 

rate beughalensis Value 

(g/ha ail E Damage [1 

Ia.29 3.91 50 - 

imazapyr 

+ 3.91 10 - 

imazethapyr 

Ia.29 3.91 

+ + 

imazapyr 70 55 

+ 3.91 

imazethapyr - 

Table 5: Herbicidal action of compound la. 29 and imazapic and 

ituazapyr2 (post-emergence treatment; greenhouse) 

Application Avena Colby Amaranthus Colby 

rate fatua Value B retroflexus Value B 

Eg/ha ail Damage [] Damage E] 

Ia.29 0.98 0 - 60 - 

imazapic 

0.98 10 - 20 - 

imazapyr 

Ia.29 0.98 

+ + 

imazapic 40 10 75 68 

+ 0.98 

imazapyr 
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Table 6: Herbicidal action of compound 1a.29 and imazapic and 

imazapy32 (post-emergence treatment; greenhouse) 

Application Avena Colby 

rate fatua Value 

(g/ha ail B Damage (] 

Ia.29 1.95 10 - 

imazapic 

+ 1.95 25 - 

imazapyr 

Ia.29 1.95 

+ + 

ituazapic 60 33 

+ 1.95 
S 

imazapyr 

Table 7: Herbicidal action of compound 1a.29, imazapyr and 

imazethapyr’, and atrazine (post-emergence treatment; 

10 greenhouse) 

Application Amaranthus Colby Galium Colby 

rate retroflexu.s Value E aparine Value B 

Eg/ha ail Damage [] Damage [] 

Ia.29 0.98 60 
- 20 - 

imazapyr 

+ 0.98 20 
- 20 - 

imazethapyr 

atrazine 15.6 40 
- 0 - 

Ia.29 0.98 

+ + 

imazapyr 

+ 0.98 85 81 50 36 

imazethapyr 

+ +_ 

atrazine 15.6 
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Table 8: Herbicidal action of compound 1a.29, iuiazapyr and 

imazetbapyr1, and atrazine (post-emergence treatment; 

greenhouse) 

Application Galium Colby 

rate aparine Value E 

Ig/ba ail Damage (%] 

Ia.29 1.95 30 - 

itnazapyr 

+ 

1.95 40 - 

itnazethapyr 

atrazine 31.25 20 - 

Ia.29 1.95 

+ + 

ilnazapyr 

+ 1.95 70 66 

imazethapyr 

+ + 

atrazine 31.25 

5 

Table 9: Herbicidal action of compound 1a.29, irnazapic and ima-

10 zapyr2, and atrazine (post-emergence treatment; green-

house) 

Application Abutilon Colby 

rate theophrasti Value B 

Eg/ha ail Damage [] 

Ia.29 7.83. 85 - 

iuiazapic 

+ 7.81 70 - 

imazapyr 

atrazine 125 30 - 

Ia.29 7.81 

+ + 
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+ 7.81 100 97 

imazapyr 

+ + 

atrazine 125 

PCTLEP2003/007983 

5 Table 10: Herbicidal action of compound 3.a.29, imazapyr and 

imazethapyr1, and atrazine (post-emergence treatment; 

greenhouse) 

Application Brachiaria Colby Echinochloa Colby 

ràte plantaginea Value crus-galli Value 

(g/ha a!] E E Damage () Damage [] 

Ia.29 7.81 

+ + 

imazapyr 85 - 80 - + 

7.81 

itnazethapyr  

Atrazine 125 25 - 30 

Ia.29 7.81 

+ + 

imazapyr 

+ 7.81 100 89 100 86 

iniazethapyr 

+ + 

atrazine 125 

10 

15 
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Table 11: Herbicidal action of compound la.29, .imazapyr and 

imazethapyr, and atrazine (post-emergence treatment; 

greenhouse) 

Application Galium Colby Polygonum Colby 

rate aparine Value persicaria Value 

[g/ha ail E B Damage Damage (] 

Fe 
LU 

Ia.29 7.81 

+ + 

imazapyr 70 - 75 

+ 7.81 

imazethapyr 

atrazine 125 60 - 60 

Ia.29 7.81 

+ + 

imazapyr 

+ 7.81 98 88 100 90 

imazethapyr 

+ + 

atrazine 125 

5 

10 Table 12: Herbicidal action of compound la..29, imazapyr and 

imazethapyr’, and atrazine (post-emergence treatment; 

greenhouse) 

Application Echirioch].oa Colby Pharbitis Colby 

rate crus-gal].i Value purpurea Value B 

[S/ha ail B Damage [] Damage [’s] 

Ia.29 3.91 

+ + 

imazapyr 85 - 50 - + 

3.91 

imazethapyr 

atrazine 62.5 20 - - 80 
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Ia.29 3.91 

+ + 

imazapyr 

+ 3.91 95 88 100 90 

imazethapyr 

+ + 

atrazine 62.5 

5 Table 13: Herbicidal action of compound la.29, imazapyr and 

itnazØthapyr1, and atrazine (post-emergence treatment; 

greenhouse) 

Application Polygonum Colby 

rate persicaria Value E 

[g/ha ail Damage (] 

Ia.29 3.91 

+ + 

imazapyr 70 - + 

3.91 

imazethapyr 

atrazine 62.5 40 

Ia.29 3.91 

+ + 

imazapyr 

+ 3.91 100 82 

imazethapyr 

+ + 

atrazine 62.5 

10 
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� Table 14: Herbicidal action of compound la.29, imazapic and ima-

* zapyr2, and atrazine (post-emergence treatment; green-

house) 

Application Echinochloa Colby Abutiloa Colby 

rate crus-galli Value theophrasti Value E 

Ig/ha ail E Damage PWF Damage [] 

la.29 7.81 

+ + 

imazapic 80  

+ 7.81 

iuiazapyr 

atrazine 125 30 
- 30 

la.29 7.81 

+ + 

imazapic 

+ 7.81. 100 86 100 90 

imazapyr 

+ + 

atrazine 125 

10 Table 15: Herbicidal action of compound la.29, imazapic and ima-

zapy-r2, and atrazine (post-emergence treatment; green-

house) 

Application Galium Colby 

rate aparine Value E 

[g/ha ail Damage [] 

la.29 7.81 

+ + 

imazapic 80 - + 

7.81 

imazapyr 

atrazine 125 60 
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Ia.29 7.83. 

+ + 

imazapic 

+ 7.83. 98 92 

imazapyr 

+ 

4-

atrazine 125 

PCT1EP20031007983 

5 Table 16: Herbicidal action of compound la.29, imazapic and ima-

zapyx2, and atrazine (post-emergence treatment; green-

house) 

Application Brachiaria Colby Echinochloa Colby 

rate plantaginea Value crus-galli Value B 

(g/ha ail E Damage [] Damage RI 

Ia.29 3.91 

+ + 

imazapic 85 - 80 - + 

3.91 

imazapyr 

atrazine 62.5 20 - 20 

Ia.29 3.91 

+ + 

imazapic 

+ 3.93. 100 88 98 84 

imazapyr 

+ + 

atrazine 62.5 

10 
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Table 17: Herbicidal action of compound 2.a..29, imazapic and ima-

zapyr2, and atrazine (post-emergence treatment; green-

house) 

Application Polygonum Colby 

rate persicaria Value E 

[g/ha ail Damage [%] 

Ia.29 3.92. 

+ + 

imazapic 70 - + 

3.91 

imazapyr 

atrazine 62.5 40 

Ia.29 3.92. 

+ + 

imazapic 

+ 3.91 100 82 

imazapyr 

+ + 

atrazine 62.5 

imazapyr : imazethapyr = 1 : 3 
2 imazapic : imazapyr = 3 1 

4. 
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claim: 

synergistic herbicidal mixture comprising 

S A) at least one 3-heterocyclyl-substituted benzoy]l, deriva-

tive of the formula I 

I 

10 in %whiclk the variables have the following meanings: 

R1, R are halogen, C1-C6-alkyl, C1-C6-haloal]cyl, Ct-C,-

alkoxy, C1-C4-haloalkoxy, C1-C6-alkylthio, C1-C6-

alkylsulfiny]. or C1- C6-alkylsulfonyl; 

15 

R2 is a heterocyclic radical selected from the group: 

isoxazol-3-y]., isoxazol-4-yl, isoxazo].-5-y]., 4,5-

dihydroisoxazol-3-yl, 4, S-dihydroisoxazol-4-yl and 

4,5-dihydroisoxazol-5-yl, it being possible for 

20 the six radicals mentioned to be unsubstituted or 

mono- or polysubstituted by halogen, C1-C4-alkyl, 

C1-C4-alkoxy, C1-C4-haloa].kyl, C1-C4-baloalkoxy or 

- alky].thio; 

25 R4 is hydrogen, halogen or ;-C6-alkyl; 

30 

R5 is C1-C6-alkyl; 

R6 is hydrogen or C1-C6-a2.kyl; 

or one of its environmentally compatible salts; 

-Th 
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B) two herbicides selected from the group including ima-

zapyr, imazaquin, imazainethabenz -methyl, imazamox, ima-

zapic and imazethapyr; 

5 or one of its environmentally compatible salts; 

and, if desired, 

C) at least one herbicidal compound from the group of the 

10 acetyl-CoA carboxylase 4rih4 bitors (ACC), acetolactate 

synthase 1-rthibitors (LS), amides, auxin herbicides, 

auxin transport inhibitors, carotenoid biosynthesis in-

hibitors, enolpyruvy].shikimate 3-phosphate synthase in-

hibitors (EPSS), glutiinine synthetase inhi biters, 

15 lipid biosynthesis iih4hitors, mitosis inhibitors, pro-

toporphyrinogen IX oxidase 41ah4bitors, photosynthesis 

iThihitors, synergists, growth substances, cell wall 

biosynthesis inhibitors and a variety of other herbi-

cides; 

20 

in a synergistically effective amount. 

2. A synergistic herbicidal mixture as claimed in claims 1, 

25 comprising, as component A), a 3-.heterocyclyl-substituted 

benzoyl derivative of the formula 1, where R4 is hydrogen. 

3. A synergistic herbicidal mixture as claimed in any of claims 

1 to 2, comprising, as component A), a 3-heterocyelyl-

30 substituted benzoyl derivative of the formula I, where 

35 

R1 is halogen, C,-C6-alkyl or C-C6-alkylsulfony1; 

R3 is halogen or C-C6-alkylsulfony1; 

4. A synergistic herbicidel mixture as claimed in any of claims 

1 to 3, comprising, as component A), a 3-heterocycly].-

substituted benzoyl derivative of the formula I, where 
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R2 is a heterocyclic radical selected from the group: 

isoxazol-3-yl, isoxazol-5-yl and 4,5-dihydroisoxazol-3-

yl, it being possible for the three radicals mentioned 

to be unzubstituted or mono- or polysubstituted by 

halogen, C1-C4-alkyl, C-C4-alkocy, C1-C4-haloalkyl, C-

C4-haloalkoxy or C1-C4-alkylthio. 

S. A synergistic herbicidal mixture as claimed in any of claims 

3. to 4, comprising, as component A), a 3-heterocyclyl-

10 substituted benzoyl derivative of the formula I, where 

R3 is isoxazol-5-yl, 3-methyl-isoxazol-5-yl, 4,5-

dihydroisoxazol-3-yl, 5-methyl-4, 5-dihydroisoxazol-3-

yl, 5-ethyl-4, 5-dihydroisoxazol-3-yl or 4, 5-dimethyl-

15 4, 9-dihydroisoxazol-3-yl. 

6. A synergistic herbicidal mixture as claimed in any of claims 

1 to 5, comprising, as component A), 4- (2-chloro-3- (4,5-

dihydroisoxazol-3-yl) -4 -methylsulfonyl-benzoyl] -1-methyl-5-

20 hydroxy-1H-pyrazole. 

7. A synergistic herbicidal mixture as claimed in any of claims 

1 to 5, comprising, as component A) 4-E2-methyl-3-(4,5-

dihydroisoxazol-3 -yl) -4 -methylsulfonyl-benzoyli -1-methyl- 5-

25 liydroxy- 1H-pyrazole. 

S. A synergistic herbicidal mixture as claimed in any of claims 

1 to 7, comprising as component B) imazapyr and imazethapyr. 

30 9. A synergistic herbicidal mixture as claimed in any of claims 

1 to 7, comprising as component B) imazapic and itnazapyr. 

10. A synergistic herbicidal mixture as claimed in any of claims 

2. to 7, comprising, three active ingredients, a 3-

35 heterocyclyl-substituted benzoyl derivative of the formula I 

(component A) as claimed in claims 1 to 7 and iniazapyr and 

imazethapyr (component B). 
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� 11. A synergistic herbicidal mixture as claimed in any of claims 

� 1 to 7, comprising, three active ingredients, a 3-

heterocyclyl-substituted benzoyl derivative of the formula I 

(component A) as claimed in claims 2. to 7 and imazapic and 

5 imazapyr (component B). 

12. A synergistic herbicidal mixture as claimed in any of claims 

1 to 7, comprising, at least four active ingredients, a 3-

heterocyclyl-substituted benzoyl derivative of the formula I 

10 (component A) as claimed in claims 1 to 7; 

two herbicides selected from the group including imazapyr, 

imazaquin, imazamethabenz -methyl, imazamox, imazapic and 

imazethapyr (component B) as claimed in claims 1; 

15 and 

C) at least one herbicidal compound from the group of the 

acetyl-CoA carboxylase {tThi hitors (.CC), acetolactate 

synthase I ihihitora (LS), amides, auxin herbicides, 

20 auxin transport inhibitors, carotenoid biosynthesis in-

hibitors, enolpyruvyishikimate 3 -phosphate synthase in-

hibitors (EPSPS), glutamine synthetase inhibitors, 

lipid biosynthesis inhibitors, mitosis inhibitors, pro-

toporphyrinogen IX oxidase inhibitors, photosynthesis 

25 inhibitors, synergists, growth substances, cell wall 

biosynthesis irihThitors and a variety of other herbi-

cides. 

2.3. A synergistic herbicidal mixture as claimed in claim 1 or 12 

30 comprising, as component C), at least one herbicidal com-

pound from the groups Cl to C16: 

Cl acetyl-CoA carboxylase Inhibitors (ACC): 

cyclohexenone oxime ethers, phenoxyphenoxypropionic es-

35 ters or arylaminopropionic acids; 

C2 acetolactate synthase inhibitors (MIS): 

iinidazolinones, pyrimidyl ethers, sulfonamides or 
sal-

foriylureas; 
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C3 amides; 

C4 auxin herbicides: 

5 pyridinecarboxylic acids, 2,4 -ID or benazolin; 

C5 auxin transport inhibitors; 

CE carotenoid biosynthesis inhibitors; 

10 

C7 enolpyruvyishikimate 3-phosphate synthase inhibitors 

(EPSPS); 

C8 glutainine synthetase inhibitors; 

15 

C9 lipid biosynthesis inhibitors: 

arii].ides, chioroacetanilides, thioureas, benfuresate or 

perfluidone; 

20 CIO mitosis in-bibitore: 

carbaniates, dinitroanilines, pyridines, butamifos, 

chiorthal-diniethyl (DCPA) or maleic hydrazide; 

Cu. protoporphyrinogen IX oxidase inhibitors: 

25 diphenyl ethers, oxadiazoles, cyclic imides or pyra-

zoles; 

C12 photosynthesis inhibitors: 

propanil, pyridate, pyridaf 01, benzothiadianinones, di-

30 nitrophenols, dipyridylenes, ureas, phenols, chJ.orida-

zon, triazines, triazinones, uracils or biscarbantates; 

35 

C13 synergists: 

oxiranes; 

C14 growth substances: 

aryloxyalkaxioic acids, benzoic acids or quinolinecar-

boxylic acids; 



WO 2004/008861 PCT1EP20031007983 

52 

C15 cell wall synthesis iTh4hitors: 

C16 various other herbicides: 

dichloropropionjc acids, dihydrobenzofuras, phenylace-
5 tic acids or aziprotryn, barban, bensulide, benzthia-

zuron, benzofluor, bum(i,cas, buthidazole, buturon, 
cafenstrole, chiorbuf am, chiorofenprop-methyl, chlo-
roxuron, cinmethylin, cumyluron, cycluron, cyprazine, 
cyprazo].e, dibenzyluron, dipropetryn, dymron, eglina-

10 zin-ethyl, endothafl, ethiozin, f].ucabazone, fluorben-
tranil, flupoxam, isocarbamid, isopropalin, karbuti-
late, mefluidide, inonuron, napropauiide, napropanilide, 

nitralin, oxaciclomef one, phenisopham, piperophos, pro-
cyazine, profluralin, pyributicarb, secbumeton, sulfaJ.-

15 late (cDEC), terbucarb, triazofenauiide, triazif lam or 

trimeturon; 

or their environmentally compatible salts. 

20 14. A synergistic herbicidal mixture as claimed in claims 1 or 

12, comprising, as component C), at least one herbicidal 

compound from the groups Cl to C16: 

Cl acetyl-Co. carboxylase inhibitors (ACC): 

25 - cyclohexenone oxime ethers: 

a].loxydim, clethodim, cloproxydim, cycloxydim, 

sethoxydim, tralkoxydim, butroxydim, clef oxydim or 

tepraloxydim; 

- phenoxyphenoxypropionic esters: 

30 clodinafop-propargyl (and, if appropriate, cia-

quintocet), cyhalofop-butyl, diclofop-methyl, 

fenoxaprop-ethyl, fenoxaprop-P-ethyl, f en-

thiapropethyl, fluazifop-butyl, fluazifop-P-butyl, 

haloxyfop-ethoxyethyl, haloxyf op-methyl, haloxy-
35 fop-P-methyl, isoxapyrif op. propaquizaf op. qui-

zalof op-ethyl, quizalofop-p-ethyl or quizalofop-

tefuryl; or 

- arylaininopropionic acids: 

flamprop-methyl or flamprop-isopropy].; 
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C2 acetolactate synthase inhibitors (ALS): 

- imidazolinones: 

itnazapyr, imazaquin, imazainetba:benz -methyl, ima-

5 zamox, imazapic or imazethapyr; 

- pyrimidyl ethers: 

pyrithiobac-acid, pyrithiobac-sodium, bispyribac-

sodium, KIH-6127 or pyribenzoxym; 

- sulfonamides: 

10 f].orasulam, fluinetsulam or inetosulam; or 

- sulfony].ureas: 

amidosulfuron, azitnzulfuron, bensulfuron-methyl, 

chiorimuron-ethyl, chiorsulfuron, cinosulfuron, 

cyclosulfamuron, ethametsulfuron-methyl, ethoxy-

15 suluron, flazasulfuron, halosulfuron-methyl, ima-

zosulfuron, met sulfuron-methyl, nicosulfuron, 

primisulfuron-methyl, prosuJ.furon, pyrazosulfuron-

ethyl, rimsulfuron, sulfometuron-methyl, thif en-

sulfuron-methyl, triasulfuron, tribenuron-methyl, 

20 triflusulfuron-methyl, N- U (4-methoxy-6-

(trifluoromethyl) -1,3, 5-triazin-2-y13 amino] - 

carbonyl] -2- (trifluoroinethyl) -benzenesulforTn{de, 

sulfosulfuron or iodosu].furon; 

25 C3 amides: 

- allidochJ.or (cDA), benzoylprop-ethyl, brotnobutide, 

ch].orthiamid, diphenamid, etobeuzanid (benzchlomet), 

fluthiamide, fosiniyi or ijde; 

30 C4 auxin herbicides: 

- pyridine carboxylic acids: 

clopyralid or picloram; or 

- 2,4-D or benazolin; 

35 CS auxin transport Inhibitors: 

- naptalatne or diflufenzopyr; 

C6 carotexioid biosynthesis inh hitors: 
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- beizofexzap, clomazone (dimethazone), dif luf enican, 

fluorochioridone, fluridone, pyrazolynate, pyra-

zoxyfen, isoxaflutole, isoxachlortole, mesotrione, 

sulcotrione (chiorinesulone), ketospiradox, flurta-

5 mone, norfiurazon or amitrol; 

10 

C7 exlolpyruvylshikimate-3-phosphate synthase irihThitors 

(EPSPS): 

- g].yphosate or sulfosate; 

Ca glutamine synthetase inhibitors: 

- bilanafos (bialaplios) or glufosinate-ammonium; 

C9 lipid biosynthesis ihibitors: 

15 - aniUdes: 

anilofos or inefenacet; 

- chloroacetanj].jcjes: 

ditnethenamjd, S-dimethenaniid, acetochlor, 

alach].or, butachior, butenachlor, dietbatyl-ethyl, 

20 diinethachlor, metazachior, ntetolach].or, S-

metolachior, pretilachior, propach].or, prynachior, 

terbuch].or, thenylch].or or xylachlor; 

- thioureas: 

butylate, cycloate, di-aflate, ditnepiperate, EPIC, 

25 esprocarb, inolinate, pebulate, prosulfocarb, 

thiobencarb (benthiocarb), tri-allate or var-

nolate; or 

- benfuresate or perfluidone; 

30 CIO mitosis i7hthitors: 

- carbamates: 

asulain, carbetatnid, ch].orprophain, orbencarb, 

pronainid (propyzainid), propham or tiocarbazil; 

- dinitroanilines: 

35 benefin, butralin, dinitrainin, ethalflura].in, flu-

chioralin, oryzalin, pendimethalin, prodiatnine or 

trifluralin; 

- pyridines: 

dithiopyr or thiazopyr; or 
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- butamifos, chlorthal-dimethyl. (DCPA) or ma2.eic hy-

drazide; 

Cii protoporphyrinogen IX ozidase inhi itors: 

5 - diphenyl ethers: 

acifluorfen, acifluorfen-sodium, aclonifen, 

bifenox, chiornitrofen (CLqP), ethoxyferi, fluoro-

dif en, fluoroglycof en-ethyl, fontesaf en, furyloxy-

f en, lactof en, nitrofen, nitrofluorf en or oxy-

10 fluorf en; 

- oxadiazo].es: 

oxadiargyl or oxadiazon; 

- cyclic iinides: 

azafenidin, butaEenacil, carfentrazone-ethyl, 

15 ’ cinLdon-ethyl, flunticlorac-pentyl, fiutnioxazin, 

flutnipropyn, flupropacil, fluthiacet-tuethyl, sul-

fentrazone or thidiazimin; or 

- pyrazoles: 

ET-751, JV 485 or nipyraclof en; 

20 

C12 photosynthesis ivihThitors: 

- propanil, pyridate or pyridafol; 

- berizothiadiazinones: 

bentazone; 

25 - dinitrophenols: 

bromofenoxim, dinoseb, dinoseb-acetate, dinoterb 

or ENOC; 

- dipyridylenes: 

cyperqjaat-chloride, ditenzoquat -methylØulf ate, 

30 diquat or paxaquat-dichloride; 

- ureas: 

chlorbrotuuron, chiorotoluron, difenoxuron, dimefu-

ron, diuron, ethidiinuron, fenuron, fluometuron, 

isoproturon, isouron, linuron, methabenzthiazuron, 

35 inethazo].e, metobenzuzon, inetoxuron, tnonolinuroæ, 

neburon, siduron or tebuthiuron; 

- phenols: 

bromozynil or ioxynil; 

- ch].oridazon; 
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- triazines: 

ametryn, atrazine, cyaxiazine, desmetryn, di-

methamethryn, hexazinone, prometon, prontetryn, 

propazine, simazine, simetryn, terbumeton, ter-

5 butryn, terbutylazine or trietazine; 

- triazinones: 

metamitron or metribuzine; 

- uracils: 

brotnacil, lenacil or terbacil; or 

10 - biscarbaxnates: 

desmedipham or phentnedipham; 

C13 syuergists: 

- oxiranes: 

15 ’ tridiphane; 

C14 growth substances: 

- aryloxyalkanoic acids: 

2,4-DB, c].omeprop, dichiorprop, dichlorprop-P 

20 (2, 4 -DP-P), fluoroxypyr, MCPA, MCPB, mecoprop, me-

coprop-P, or triclopyr; 

- benzoic acids: 

chloratnben or dicaniba; or 

- quinolinecarboxylic acids: 

25 quinclorac or quininerac; 

C15 cell wall synthesis inhibitors: 

- isoxaben or dichiobenil; 

30 C16 various other herbicides: 

- dichioropropionic acids: 

dalapon; 

- dihydrobenzofurans: 

ethofumesate; 

35 - phenylacetic acids: 

chiorfenac (fenac); or 

- aziprotryn, barban, bensulide, beuzthiazuron, ben-

zofluor, buminafos, buthidazole, buturon, caf en-

strole, chiorbufam, chiorfenprop-methyl, chj.o-
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roxiron, cinmethylin, ciimyluron, cycluron, 

cyprazine, cyprazole, dibenzyluron, dipropetryn, 

dymron, eglinazin-ethyl, endothall, ethiozin, flu-

cabazone, fluorberitranil, flupoxam, isocarbamid, 

5 isopropalin, karbutilate, mefluidide, tnonuron, 

napropamide, napropanilide, nitralin, oxaciclome-

f one, phenisopham, piperophos, procyazine, proflu-

ralin, pyributicarb, seebumeton, sulfaflate 

(cDEC), terbucarb, triazoferiamid, triaziflan or 

10 trimeturon; 

or their environmentally compatible salts. 

15. A synergistic herbicidal mixture as claimed in 12, compris-

15 ing, as’compenent C), at least one herbicidal compound from 

the groups C9 or C12 as defined in claim 12. 

16. A synergistic herbicidal mixture as claimed in claim 12 

comprising, as component A) 4-[2-methy].-3-(4,5-dihydroisoxa-

20 zol-3-yl) -4-methylsulfox2.yl-benzoyl] -1-methyl-5-hydroxy-1H-

pyrazole; as component B) two herbicides selected from the 

group including imazapyr, imazaquin, imazamethabenz-methyl, 

imazamox, imazapic and imazethapyr; and as component C) a 

herbicidal compound from the group C9. 

25 

17. A synergistic herbicidal mixture as claimed in claim 12 

comprising, as component A) 4- [2 -methyl-3- (4, 5-dihydroisoxa-

zo].-3-yl) -4-methylsulfonyl-benzoyl] -1-methyl-5-hydroxy-1H-

pyrazole, as component B) imazapyr and imazethapyr or irna-

30 zapic and imazapyr, and as component C) a chloroacetanilide. 

18. A synergistic herbicidal mixture as claimed in claim 12 com-

prising, as component A) 4-(2-methyl-3-(4,5-dihydroisoxa-

zol-3-yl) -4-rnethylsulfonyl-benzoyl] -1-methyl-5-hydroxy-1H-

35 pyrazole, as component B) imazapyr and imazethapyr as compo-

nent C) acetochlor. 

19. A synergistic herbicidal mixture as claimed in claim 12 corn-

prising, as component A) 4-[2-methyl-3-(4,5-dihyd.roisoxa-
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zol-3-yl) -4-methy].sulfonyl-benzoyl] -1-methyl-5-hydroxy-lH-

pyrazole, as component B) imazapic and imazapyr, and as com-

ponent C) acetochior. 

5 20. A synergistic herbicidal mixture as claimed in claim 12 

comprising, as component A) 4- [2 -methyl-3- (4, 5-dihydroisoxa-

zol-3-yl) -4-methylsulfonyl-benzoyl] -1-methyl-5-hydroxy-1H-

pyrazole; as component B) two herbicides selected from the 

group including imazapyr, imazaquin, imazazietbabenz -methyl, 

10 ittiazamox, imazapic and itnazethapyr; and as component C) a 

herbicidal compound from the group C12. 

21. A synergistic herbicidal mixture as claimed in claim 12 

comprising, as component A) 4-[2-methyl-3-(4,5-dihYdrOisoxa-

15 zol-3 -y].) -4-methylsulfonyl-benzoyl] -1-methyl-5-hydroxy-1H-

pyrazole, as component B) imazapyr and imaze�hapyr, and as 

component C) a benzothiadiazone or a triazine. 

22. A synergistic herbicidal mixture as claimed in claim 12 

20 comprising, as component A) 4-(2-methyl-3-(4,5-dihydrOiSOXa 

ze].-3-yl) -4-methylsulfony].-benzoyl] -1-methyl-5-hydroxy-32-

pyrazole, as component B) imazapyr and imazetbapyr, and as 

component C) bentazone. 

25 23. A synergistic herbicidal mixture as claimed in claim 12 

comprising, as component A) 4- (2 -methyl-3- (4, 5-dihydroisoxa-

zol-3-yl) -4-inethylsulfonyl-benzoyl] -1-methyl-5-hydroxy-lff-

pyrazole, as component B) imazapyr and imazetbapyr as compo-

nent C) atrazine. 

30 

24. A synergistic herbicidal mixture as claimed in claim 12 com-

prising, as component A) 4-[2-tnethyl-3-(4,5-dihydrOisoxa-

zol-3-yl) -4-methylsulfofly].-benzoyl] -1--methyl-5-hydroxy-1H-

pyrazole, as component B) imazapic and imazapyr, and as corn-

35 ponent C) a benzothiadiaz one or a triazine. 

25. A synergistic herbicidal mixture as claimed in claim 12 

comprising, as component A) 4-[2-methyl-3-(4,5-dihydroiSOxa-

zol-3-yl) -4-methylsulfOflyl-benzoyl] -1-methyl-5-hydrOxy-1H-
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pyrazo].e, as component B) imazapic and imazapyr, and as com-

ponent C) bentazone. 

26. A synergistic herbicidal mixture as claimed in claim 12 

5 comprising, as component A) 4-(2-methyl-3-(4,S-dihydroisoxa-

zol-3-yl) -4-methylsulfonyl-benzoyl] -1-methyl-5-hydroxy-1H-

pyrazole, as component B) imazapic and imazapyr as component 

C) atrazine. 

10 27. Synergistic herbicidal mixture as claimed in any of claims 1 

to 26, wherein component A) and B) are present in a weight 

ratio of 1:0.001 to 1:500. 

28. Synergistic herbicidal mixture as claimed in any of claims 

15 12 to 26, wherein component A) and component C) are present 

in a weight ratio of 1:0.002 to 1:800. 

29. A herbicidal composition comprising a herbicidally active 

amount of a synergistic herbicidal mixture as claimed in any 

20 of claims 1 to 28, at least one inert liquid and/or solid 

carrier and, if desired, at least one surfactant. 

30. A process for the preparation of herbicidal compositions as 

claimed in claim 29, wherein component A), component B), if 

25 desired, component C), at least one inert liquid and/or 

solid carrier and, if appropriate, a surfactant are mixed. 

31. A method of controlling undesired vegetation, which com-

prises applying a synergistic herbicidal mixture as claimed 

30 in any of claims 1 to 28 before, during and/or after the 

emergence of undesired plants, it being possible for the 

herbicidally active compounds of components A), B) and, if 

desired, C) to be applied simultaneously or in succession. 

35 32. A method of controlling undesired vegetation as claimed in 

claim 31, wherein the leaves of the crop plants and of the 

undesired plants are treated. 

0 
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Reasoned statement with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 
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lmazamethabenz or Imazethapyr. The herbicidal mixtures according to independent 
claim 1 differ from the compositions described in Dl in that the compositions of the 
present invention comprise at least two imidazolinone compounds. The mixture 
according to claims 12-26 and 28 further comprises a compound c). Thus the claimed 
subject-matter of 1-32 is novel vis-à-vis Dl (Art. 33(2) PCT). 

Given the teaching of Dl which is considered as the closest prior art, the problem 
underlying the present invention may be seen as that of providing synergistic 
compositions having improved herbicidal activity. 
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(I) and one single imidazolinone compound described in Dl, no unexpected effect 
resulting from the use of a mixture of two imidazolinone compounds (B) has been 
demonstrated. Thus the subject-matter of claims 1-11, 27, 29-32 cannot be 
considered as being inventive (Art. 33(3) PCT). 
The quaternary mixtures according to claims 12-26 and 28 can be considered as being 
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The subject-matter of claims 1-32 is considered to be industrially applicable and the 
present application is therefore considered to satisfy the criterion set forth in Article 
33(4) PCT. 
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20.049 MIEZCLAS DE RERBICIDA QUE ACTUAN SINERGICAMENTE 

La presente invención se refiere a mezclas herbicidas sinergisticas 

que comprenden 

A) por lo menos un derivado de benzoilo sustituido por 3-heterociclilo de 

la formula I 

I 

en donde las variables tienen los significados siguientes: 

Ri, R3 son halógeno, alquilo C1 -C6, haloalquilo C1 -C6, alcoxi Cl-

C6, haloalcoxi C1 -C6, alquiltio C1 -C6, alquilsulfmilo Cl-

C6 o aiquilsulfonilo Cl-C6; 

R2 es un radical heterocIclico seleccionado del grupo: isoxazol-

3-ilo, isoxazol4-ilo, isoxazol-5-ilo, 4,5-dihidroisoxazol-3 - 

ilo, 4,5-dihidroisoxazol-4-ilo y 4,5-dihidroisoxazol-5-ilo, 

pudien-do los seis radicales mencionados estar no 

sustituidos o mono o poli-sustituidos por halOgeno, alquilo 

Cl -C4, alcoxi Cl -C4, haloalquilo Cl -C4, haloalcoxi Cl -C4 

o alquiltio Cl -C4; 

R4 es hidrógeno, halOgeno o alquilo Cl-C6; 

R5 es alquilo C1 -C6; 

1 
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R6 es hidrógeno o aiquilo Cl-C6; 

o una de sus sales compatibles con el medio ambiente; 

VA 

B) dos herbicidas seleccionados del grupo que comprende: imazapir, 

imazaquin, imazametabenz-metilo, imazamox, imazapic y iniazetapir; 

o una de sus sales compatibles con elmedio ambiente; 

y, en caso de desearlo, 

C) por lo menos un compuesto herbicida del grupo de los inhibidores de 

acetil-CoA carboxilasa (ACC), inhibidores de acetolactato sintasa 

(ALS), amidas, herbicidas de auxina, inhibidores de transporte de 

auxina, inhibidores de la biosmntesis de carotenoides, inhibidores de 

enolpiruvilshikimato 3-fosfato sintasa (EPSPS), inhibidores de 

glutamina sintetasa, inhibidores de la biosIntesis de ilpidos, 

inhibidores de la mitosis, inhibidores de protoporfirinógeno IX 

oxidasa, inhibidores de la fotosIntesis, sustancias sinergistas, 

sustancias de crecimiento, inhibidores de la biosmntesis de la pared 

celular y una variedad de otros herbicidas; 

en una cantidad sinergIsticamente efectiva. 

La invención se refiere, ademÆs, a composiciones herbicidas, que 

comprenden una cantidad activa como herbicida de una mezcla herbicida 

sinergIstica como se define arriba, y por lo menos un vehiculo lIquido yb 

sólido y, en caso de desearlo, por lo menos un surfactante. 

Adicionalmente, la invención se refiere a un procedimiento para la 

preparación de estas composiciones y a un mØtodo para controlar la 

vegetación indeseada. 

2 



En productos fitosanitarios siempre es deseable incrementar la 

actividad especIfica de un ingrediente activo y la fiabilidad de la acción. La 

presente invención tiene por objetivo aumentar la actividad y/o selectividad 

de los derivados de benzoilo sustituidos por 3-heterociclilo de acción como 

herbicida de la formula I contra plantas nocivas indeseadas. 

Se ha encontrado, que este objetivo se alcanza con las mezclas 

defmidas al comienzo. AdemÆs, se han encontrado, composiciones 

herbicidas que comprenden estas mezclas, procedirnientos para su 

preparación, y mØtodos para controlar la vegetación indeseada. En los 

Æltimos casos mencionados, no tiene relevancia silos compuestos de efecto 

herbicida de los componentes A),B) y, opcionalmente, C) estÆn formulados 

y aplicados conjuntamente o separadamente, o en que secuencia son 

aplicados en caso de una aplicaciOn separada. 

Las mezclas segÆn la invención muestran un efecto sinergIstico; la 

compatibilidad de los compuestos de efecto herbicida de los componentes 

A), B) y, opcionalmente, C) para ciertas plantas de cultivo es mantenida en 

general. 

Los componentes C apropiados son como inhibidores de acetil-CoA 

carboxilasa (ACC), por ejemplo, ciclohexenonoxim Øteres, Østeres 

fenoxifenoxipropiónicos o Æcidos arilaminopropiOnicos. Inhibidores de 

acetolactato sintasa (ALS) incluyen, entre otros, iniidazolinonas, Øteres 

pirimidIlicos, sulfonamidas o sulfonilureas. Herbicidas de auxina relevantes 

son, entre otros, Æcidos piridincarboxIlicos, 2,4-D o benazolma. Inhibidores 

de la biosIntesis de ilpidos que pueden ser usados son, entre otros, anilidas, 

cloroacetanilidas, tioureas, benfuresato o periluidona. Inhibidores de la 

3 



mitosis apropiados son, entre otros, carbamatos, dinitroanilinas, piridinas, 

butamifos, clortal-dimetilo (DCPA) o hidrazida maleica. Ejemplos de 

inhibidores de protoporfirinógeno IX oxidasa son, entre otros, Øteres 

difenflicos, oxadiazoles, imidas cIclicas o pirazoles. Inhibidores de la 

fotosIntesis apropiados son, entre otros, propanilo, piridato, piridafol, 

benzotiadiacinonas, dinitrofenoles, dipiridilenos, ureas, fenoles, 

cloridazona, triacina, triacinona, uracilos o biscarbamatos. Los sinergistas 

son, entre otros, oxiranos. Ejemplos de sustancias de crecimiento 

apropiadas son ac ariloxialcanoicos, Æcidos benzoicos o Æcidos 

quinolincarboxIlicos. El grupo "varios otros herbicidas" se refiere, por 

ejemplo, a las clases de ingredientes activos, Æcidos dicloropropiónicos, 

dihidrobenzofuranos, Æcidos fenilacØticos y herbicidas individuales abajo 

mencionadas, cuyos mecanismos de acción no estÆ (completamente) 

entendida. 

Otros componentes C apropiados son los compuestos activos 

seleccionados del grupos de las aniidas, inhibidores del transporte de 

auxina, inhibidores de la biosIntesis de carotenoides, inhibidores de 

enolpiruvilshikimatos 3�fosfato sintasa (EPSPS), inhibidores de glutaniina 

sintetasa e inhibidores de la sintesis de la pared celular. 

Ejemplos de herbicidas, que pueden ser usados en combinación con 

los derivados de benzoilo sustituidos por 3-heterociclilo de La formula I  el 

compuesto de la formula II segün la presente invención son, por ejemplo: 

Cl inhibidores de acetil-CoA carboxilasa (ACC), por ejemplo: 

Ø - teres de ciclohexenonoxima, como p.ej. aloxidima, clethodima, 

cloproxidima, cicloxidima, sethoxidima, tralkoxidima, 

4 
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butroxidima, clefoxidima o tepraloxidima; 

Østeres fenoxifenoxipropiónicos,  como p.ej. clodinafop-

propargilo (y,en caso dado, cloquintocet), cyhalofop-butilo, 

diclofop-metilo, fenoxaprop-etilo, fenoxaprop-P-etilo, 

fentiapropetilo, fluazifop-butilo, fluazifop-P-butilo, haloxifop-

etoxietilo, haloxifop-metilo, haloxifop-P-metilo, isoxapirifop, 

propaquizafop, quizalofop-etio, quizalofop-P-etilo o quizalofop-

tefurilo; 

- Æcidos arilaminopropiónico, tal como flarnprop-metilo o 

flamprop-isopropilo 

C2 inhibidores de acetolactato-sintasa (ALS), por ejemplo 

- imidazolinonas, tales como imazapir, imazaquin, imaza-

methabenz-metilo (imazame), imazamoc, imazapic, imazethapir 

o imazamethapir; 

Ø - teres pirimidIlicos, tales como Æcido piritiobac, piritiobac-sodio, 

bispiribac-sodio, KIH-6 127 o piribenzoxima; 

- sulfonarnidas, tales como florasulam, flumetsularn o metosulam; 

- sulfonilureas, tales como amidosulfurona, azimsulfurona, 

bensulfuron-metilo, clorimuron-etilo, clorsulfurona, 

cinosulfurona, 

etoxisulfurona, 

imazosulf’urona, 

ciclosulfamurona, 

flazasulfurona, 

etametsulfuron-metilo, 

metsulfuron-metilo, 

primisulfuron-metilo, prosulfurona, 

rimsulfurona, sulfometuron-metilo, 

5 

halosulfuron-metilo, 

nicosulfurona, 

pirazosulfuron-etilo, 

tifensulfuron-metilo, 



il 

triasulfurona, tribenuron-metilo, triflusulfuron-metilo, N-[[[4-

metoxi-6-(trifluorometil)-1 ,3 ,5-triazin-2-il]-amino]carbonil]-2-

(trifluorometil)-bencensulfonamida, sulfosulfurona o 

iodosulfurona; 

C3 aniidas, por ejemplo: 

- allidoclor (CDAA), benzoilprop-etilo, bromobutida, clortiamida, 

difenamida, etobenzanida (benzchlomet), flutiamida, fosamina o 

monalida; 

C4 herbicidas de auxina, por ejemplo: 

- Æcidos piridincarboxulicos, como clopiralida o picloram o 

- 2,4-D o benazolina 

C5 inhibidores del transporte de auxina, por ejemplo: 

- naptalame o diflufenzopir; 

C6 inhibidores de la biosintesis de carotenoides, por ejemplo 

- benzofenap, clomazona (dimetazona), diflufenican, 

fluorocloridona, fluridona, pirazolinato, pirazoxifena, isoxaflutol, 

isoxaclortol, mesotriona, sulcotriona (clormesulona), 

cetospiradox, flurtamona, norflurazona o amitrol; 

C7 inhibidores de enolpiruvilshikimato-3-fosfato sintasa (EPSPS), por 

ejemplo 

- glifosato o sulfosato; 

C8 inhibidores de glutamina sintetasa, por ejemplo 

- bilanaphos (bialafos) o glufosinato de atnmonio 

C9 inhibidores de la biosintesis de ilpidos, por ejemplo 

- anilidas, tales como anilofos o mefenacet; 



- cloroacetanilidas, tales como dimetenarnida, S-dimeten-amida, 

acetoclor, alaclor, butaclor, butenaclor, dietatil-etilo, dimetaclor, 

metazaclor, metolaclor, S-metolaclor, pretilaclor, propaclor, 

prinaclor, terbuclor, thenilcior o xilaclor; 

- tioureas, tales como butilato, cicloato, di-alato, dimepiperato, 

EPTC, esprocarb, molinato, pebulato, prosulfocarb, tiobencarb 

(bentiocarb), tri-alato o vemolato; o 

- benfuresato o perfluidona; 

C 1 mhibidores de la mitosis, por ejemplo 

- carbamatos, como asulam, carbetamida, clorprofam, orbencarb, 

pronamida (propizamida), profam o tiocarbacilo; 

- dinitroanilinas, como benefina, butralina, dirntramina, 

etalfiuralina, flucloralina, orizalina, pendimetalina, prodiamina o 

trifluralina; 

- piridinas, como ditiopir o tiazopir; o 

- butamifos, clortal-dimetilo (DCPA) o hidrazida maleica; 

Cli inhibidores de protoporfirinógeno IX oxidasa, por ejemplo 

- Øteres difenulicos, como acifluorfeno, aóifluorfeno sódico, 

aclonifeno, bifenox, clornitrofeno (CNP), etoxifeno, 

fluorodifeno, fluoroglicofen-etilo, fomesafeno, furiloxifeno, 

lactofeno, mtrofeno, nitrofluorfeno u oxifluorfeno; 

- oxadiazoles, como oxadiargilo o oxadiazona; 

- imidas cIclicas, como azafenidina, butafenacilo, carfentrazon-

etio, cinidon-etilo, flumiclorac-pentilo, flumioxacina, 

flumipropina, flupropacilo, flutiacet-metilo, sulfentrazona o 
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tidiazimitia; o 

- pirazoles, como ET-75 1, JV 485 o nipiraclofeno; 

C12 inhibidores de la fotosintesis, por ejemplo 

- propanilo, piridato o piridafol; 

- benzotiadiacinonas, tal como bentazona; 

- dinitrofenoles, por ejemplo bromofenoxim, dinoseb, dinoseb-

acetato, dinoterb o DNOC; 

- dipiridilenos, tales como cyperquat-cloruro, difenzoquat-

metilsulfato, diquat o paraquat-dicloruro; 

- ureas, tales como clorbromurona, clorotolurona, difenoxurona, 

dimefurona, diurona, etidimurona, fenurona, fluometurona, 

isoproturona, isourona, linurona, metabenz-tiazurona, metazol, 

metobenzurona, metoxurona, mono-linurona, neburona, sidurona 

o tebutiurona; 

- fenoles, tales como bromoxinilo o ioxinilo; 

- cloridazona; 

- triazinas, tales como ametrina, atrazina, cianazina, des-metrina, 

dimetametrina, hexacinona, prometon, prometrina, propazina, 

simazina, simetrina, terbumeton, terbutrina, terbutilazina o 

trietazina; 

- triacinonas, tales como metamitron o metribuzin; 

- uracilos, tales como bromacio, lenacio o terbacilo; o 

- biscarbamatos, tales como desmedifain o fenmedifam; 

C13 sinergfstas, por ejemplo 

- oxiranos, como tridifano; 

N. 



C14 sustancias de crecimiento, por ejemplo 

- Æcidos ariloxialcanoicos, como 2,4-DB, clomeprop, diclorprop, 

diclorprop-P (2,4-DP-P), fluoroxipir, MCPA, MCPB, mecoprop, 

mecoprop-P o triclopir; 

- Æcidos benzoicos, como cloramben o dicamba; o 

- Æcidos quinolincarboxilicos, como quinclorac o quinmerac; 

C15 inhibidores de la sintesis de la pared celular, por ejemplo 

- isoxabeno o diclobenilo; 

C16 otros diversos herbicidas, por ejemplo 

- Æcidos dicloropropiónicos, como dalapon; 

- dihidrobenzofuranos, como etofumesato; 

- Æcidos fenilacØticos, como clorfenac (fenac); o 

- aziprotrina, barban, bensulida, benztiazurona, benzo-fluora, 

buminafos, butidazol, buturona, cafenstrol, clorbufam, 

clorfenprop-metilo, cloroxurona, cinmetilina, cumilurona, 

ciclurona, cipracina, ciprazol, dibencilurona, dipropetrina, 

Li dimrona, eglinacin-etilo, endotall, etiozin, flucabazona, 

fluorbentranilo, flupoxam, isocarbamida, isopropalina, 

carbutilato, mefluidida, monurona, napropaniida, napropanilida, 

nitralina, oxaciclomefona, fenisofam, piperofos, prociazina, 

profluralina, piributicarb, secbumetona, sulfallato (CDEC), 

terbucarb, triaziflam, triazofenaniida o trimeturona; 

O sus sales compatibles con el medio ambiente. 

Los derivados de benzoilo sustituidos por 3-heterociclilo de la 

formula I se revelan en WO 96/26206, WO 97/41116, WO 97/41117 WO 
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97/41118yWO 98/31681. 

Los compuestos activos como herbicidas entre los grupos B y Cl a C16 se 

describen, por ejemplo, en: 

- "Herbizide [Herbicides]", Hock, Fedtke, Schmidt, la edición, Thieme 

1995 (s. "quinclorac" p. 238, "molinat" p. 32, "butachior" p. 32, 

"pretilachior" p. 32, "dithiopyr" p. 32, "mefenacet" p. 321 

"fenoxapropethyl" p. 216, "dimepiperate" p. 32, "pyrazolynate" p-

1465 "pyrazoxyfen" p. 146, "bensulfuronmethyl" p. 319 

"pyrazosulfuron-ethyl" p. 31, "cinosulfuron" p. 31, "benfuresate" p-

233, "bromobutide" p. 2439 "dymron" p. 243, "dimethyametryn" p. 

1181 "esprocarb" p. 229, "pyributicarb" p. 32, "cinemthylin" p. 32, 

"propanil" p. 32, "2,4-D" p. 30, "bentazon" p. 309 "azimsulfuron 

(DPX-A-8947)" p. 175, "mecoprop-P" p. 237, "chiorpropham" p. 205, 

"ethoxyfen" p. 30, "haloxyfop-P-methyl" p. 38, "haloxyfop-

ethoxyethyl" p. 38, "flumiclorac-pentyl" p. 35, "flupropacil" p. 143, 

"nipyraclofen" p. 145, "metosulam" p. 33, "ethamet-sulfuron-methyl" 

p. 36, "thifensulfuron-methyl" p. 35, "pyrithiobac acid" p. 181); 

- "Agricultural Chemicals", Book II Herbicides, 1993 (s. "thiobencarb" 

p. 85, "benzofenap" p. 221, "napropanilid" p. 49, "piperophos" p. 102, 

"anilofos" p. 241, "imazosulfuron (TH-913)" p. 150, "etobenzamid 

(HW-52)" p. 54, "sulcotrione (ICIA-0051)" p. 268, "poast" p. 253, 

"focus" p. 222, "dimethenamid" p. 48, "sulfosate" p. 236, "2,4-DB" p. 

10, "dichlorprop-P" p. 6, "flupoxam" p. 44, "prosulfocarb" p. 84, 

"quinmerac" P. 233, "metazachlor" p. 64, "flurtamone" p. 265, 

"bromofenoxim" P. 228, "fomesafen" p. 248, "imazamethabenz-
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methyl" p. 153, "clodinafop-propargyl" p. 214, "fenoxaprop-P-ethyl" 

p. 208, "fluazifop-P-butyl" p. 207, "quizalofop-P-ethyl" p. 2109 

"quizalofop-terfuryl" p. 211, "flumioxazin" p. 43, "flumipropyn" p. 

267, "sulfentrazone" p. 2619 "thiazopyr" p. 226, "pyrithiobac-sodium" 

p. 266, "flumetsulam" p. 227, "amidosulfuron" P. 151, "halosulfuron-

methyl" p. 148, "rimsulfuron" p. 138, "tribenuron-methyl" p. 139, 

"triflusul-furon-methyl" p. 137, "primisulfuron-methyl" P. 147); 

- "Agricultural Chemicals", Book II Herbicides, 13a edición (s. 

"carfenstole" p. 284, "sulfosulfuron" p. 1451 "ethoxy-sulfuron" P. 149, 

"pyribenzoxym" p. 279, "diflufenzopyr" p. 90, "ET-751" p. 278, 

"carfentrazone-ethyl" p. 267, "fluthiacet-methyl" p. 277, "imazapic" 

p. 160, "butenachlor" p. 54, "tiocarbazil" p. 84, "fluthiamide" p. 629 

"isoxa-flutole" p. 283, "butroxydim" p. 259); 

- "Short Review of Herbicides & PGRs 1991, Hodogaya Chemicals (s. 

"furyloxyfen" p. 142, "triazofenamid" p. 268, "thenylchlorid (NSK-

850)" p. 52, "cumyluron (JC-940)" p. 90, "pendimethalin (AC-

92553)" p. 58, "butbidazole" p. 88, "cyprazole" p. 38, "allidochior" p. 

48, "benzoylprop-ethyl" p. 38, "chiorthiamid" p. 150, "diphenamid" 

p. 34, "flamprop-methyl" p. 40, "fosamin" p. 2329 "isoxaben" p. 429 

"monalide" p. 32, "naptalam" p. 36, "pronamid" p. 34, "bialaphos" p. 

234, "glufosinate-ammonium" p. 234, "glyphosate" p. 232, "aniitrol" 

p. 254, "clomeprop p. 20, "dichiorprop" p. 61 "fenoprop" p. 81 

"fluroxypyr" p. 156, "MCPA" p. 4, "MCPB" p. 8, "mecoprop" p. 6, 

"napropamide" p. 16, "triclopyr" p. 154, "chioramben" p. 28, 

"dicamba" p. 26, "clomazone" p. 268, "diflufenican" p. 42, 
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"fluorochioridone" p. 266, "fluridone" p. 1569 "asulam" p. 112, 

"barban" P. 100, "butylate" p. 106, "carbetamide" p. 362 

"chiorobufam" p. 100, "cycloate" p. 108, "desmedipham" p. 104, "di-

allate" p. 106, "EPTC" p. 108, "orbencarb" p. 1125 "pebulate" p. 106, 

"phen-isopham" p. 118, "phenmedipham" p. 104, "propham" p. 100, 

"sulfallate" P. 110, "terbucarb" p. 102, "tri-allate" p. 108, "vernolate" 

p. 108, "acetochlor" p. 48, "alachlor" p. 46, "diethathyl-ethyl" p.48, 

"dimethachior" p. 509 "metolachior" p. 46, "propachior" p. 44, 

"pymachlor" p. 44, "terbuchlor" p. 48, "xylachlor" p. 52, "alloxydim" 

p. 260, "clethodim" p. 270, "cloproxydim" p. 268, "tralkoxydim" p. 

270, "dalapon" p. 212, "ethofumesate" p. 124, "benefm" p. 54, 

"butralin" p. 58, "dinitramin" p. 56, "ethalfiuralin" p. 609 

"fluchioralin" p. 54, "isopropalin" p. 58, "nitralin" p. 589 "oryzalin" 

p. 60, "prodiamine" p. 62, "profluralin" p. 54, "trifluralin" p. 549 

"dinoseb" p.. 128, "dinoseb-acetate" p. 128, "dinoterb" p. 128, 

"DNOC" p. 126, "acifluorfen-sodium" p. 142, "aclonifen" p. 146, 

"bifenox" p. 1409 "chiornitrofen" p. 138, "difenoxuron" p. 769 

"fluorodifen" p. 138, "fluoroglycofen-ethyl" p. 146, "lactofen" p. 144, 

"nitrofen" p. 136, "nitrofluorfen" p. 140, "oxyfluorfen" p. 140, 

"cyperquat-chloride" p. 158, "difenzoquat-methylsulfate" p. 160, 

"diquat" p. 158, "paraquat-dichloride" p. 158, "benzthi-azuron" p. 82, 

"buturon" p. 66, "chlorbromuron" p. 72, "chloroxuron" p. 769 

"chiorotoluron" P. 74, "cycluron" p. 84, "dimefuron" p. 88, "diuron" 

p. 70, "ethidimuron" p. 86, "fenuron" p. 64, "fluometuron" p. 68, 

"isoproturon" p. 80, "isouron" p. 88, "karbutilate" p. 76, "linuron" p. 
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72, "methabenzthiazuron" p. 82, "metoxuron" p. 72, "monolinuron" p. 

66, "monuron" p. 64, "neburon" p. 72, "siduron" p. 68, "tebuthiuron" 

p. 86, "trimeturon" p. 64, "isocarbamid" p. 168, "imazamethapyr" p-

172, "ima.zapyr" p. 170, "imaza-quin" p. 170, "imazethapyr" p. 172, 

"methazole" p. 1629 "oxadiazon" p. 162, "tridiphane" p. 266, 

"bromoxynil" p. 148, "ioxynil" p. 148, "diclofop-methyl" p. 16, 

"fenthiaprop-ethyl" p. 20, "fluazifop-butyl" p. 18, "haloxyfop-methyl" 

p. 18, "isoxapyrifop" p. 22, "propaquizafop" p. 249 "quizalo-fop-

ethyl" p. 20, "chiorfenac" p. 258, "chiorfenprop-methyl" p. 258, 

"chloridazon" p. 174, "maleic hydrazide" p. 162, "norflurazon" P. 

174, "pyridate" p. 176, "clopyralid" p. 154, "picloram" p. 154, 

"chiorimuron-ethyl" p. 92, "chlorsulfuron" p. 92, "flazasulfuron" p. 

96, "metsulfuron-methyl" S.92, "nicosulfuron" p. 96, "sulfometuron-

methyl" p. 92, "tria-sulfuron" p. 94, "ametryn" p. 198, "atrazine" p. 

188, "aziprotryne" p. 206, "cyanazine" p. 192, "cyprazine" p. 192, 

"desmetryne" p. 200, "dipropetryn" p. 202, "eglinazine-ethyl" p. 208, 

"hexazinone" p. 208, "procyazine" p. 192, "prometone" p. 196, 

"prometryn" p. 196, "propazine" p. 188, "secbumeton" P. 196, 

"simazine" p. 188, "simetryn" p. 196, "terbumeton" p. 204, 

"terbutryn" p. 198, "terbutylazine" p. 190, "trietazine" p. 188, 

"ethiozine" p. 210, "metamitron" p. 206, "metribuzin" p. 202, 

"bromacil" p. 180, "lenacil" p. 180, "terbacil" p. 180, "benazolin" P. 

262, "bensulide" p. 228, "benzofluor" p. 266, "butamifos" p. 228, 

"DCPA" p. 28, "dichlobenil" p. 148, "endothal" p. 264, "mefluidide" 

p. 306, "perfluidone" p. 260, "terbuchlor" p. 48); 
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- "Global Herbicide Directory" primera edición, 1994 (s. "oxadi-argyl" 

p. 96); 

- "European Directory of Agrochemical Products" Volumen 2 - 

Herbicides" cuarta edición, (s. "buminafos" p. 255). 

- "The Pesticide Manual,12a edición, 2000 (s. "bispyribac-sodium" p. 

97, "florasulam" p. 420, "cyclosulfamuron" p. 217, "pretiachlor" p. 

755). 

AdemÆs, el compuesto "DEH-1 12" se describe en la solicitud de 

patente europea EP-A 302 203. El compuesto "tepraloxydim" estÆ descrito 

en DE-A 33 36 140; el compuesto "cinidon-etilo" en DE-A 36 03 789 y el 

compuesto "fluorbentranil" en EP-A 84 893. Otros compuestos se conocen 

a partir de "Brighton Crop Protection Conference - Weeds - 1993" (S. 

"thidiazimin" p. 29, "AC-322140" p. 419 "KIH-6127" p. 47, "prosulfuron" 

p. 53, "KIH-2023" p. 619 "metobenzuron" p. 67). El compuesto 

"carfenstrola (CH-900)" se menciona en EP-A 332 133, y ci compuesto N-

[{[4-metoxi-6-(trifluorometil)- 1,3 ,5-triazin-2-ii]aminojcarbonil]-2-

(trifluorometilbencensuifonamida) se describe en PCT/EP 96/03996. 

La asignación de los ingredientes activos a los respectivos 

mecanismos de acción se basa en los conocimientos actuales. Si diferentes 

mecanismos de acción corresponden a un ingrediente activo, entonces se 

asignó a esta sustancia ilnicamente un modo de acción. 

Los derivados de bemzoilo sustituidos por 3-heterociclilo de la 

formula I pueden estar presentes o ser usados en forma de los enantiómeros 

puros y tambiØn como racematos y mezcias diastereómeras. 

Los derivados de benzoilo sustituidos por 3-heterocicliio de la 
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formula I y/o el compuesto activos como herbicidas entre el grupo B yb 

los compuestos de efecto herbicida entre los grupos Cl a C16 tambiØn 

pueden existir en la forma de sus sales compatibles con el medio ambiente. 

Las sales apropiadas son, generalmente, las sales de aquellos cationes, o las 

sales de adición Æcida de aquellos Æcidos, cuyos cationes o aniones, 

respectivamente, no afectan adversamente la acción herbicida de los 

ingredientes activos. 

Cationes apropiados son, especialmente, los iones de metales 

alcalinos, preferentemente, litio, sodio y potasio, de metales alcalinotØrreos, 

preferentemente, calcio y magnesio, y los metales de transición, 

preferentemente, manganeso, cobre, cinc e hierro, y tambiØn amonio, en 

cuyo caso es posible, cuando esto se desea, que uno a cuatro Ætomos de 

hidrOgeno sean reemplados por alquilo Cl-C4, hidroxialquilo Cl-C4, 

alcoxi(Cl-C4)alquilo Cl-C4, hidroxialcoxi(Cl-C4)alquilo Cl-C4, fenilo 0 

bencilo, preferentemente, amonio, isopropilamonio, dimetilamonio, 

diisopropilamonio, tetrametilamonio, tetrabutilamonio, 2-(2-hidroxiet- 1-

oxi)et-1-il amonio, di(2-hidroxiet-1-il)amonio, trimetilbencilamonio, 

ademÆs, iones fosfonjo, iones sulfonio, preferentemente, iones tri(alquil 

Cl -C4)sulfonio y sulfoxonio, preferentemente, tri(alquil Cl -C4)sulfoxonio. 

Aniones de sales de adiciOn Æcjda apropiadas son, mayormente, 

cloruro, bromuro, fluoruro, sulfato Æcido, sulfato, fosfato djÆcjdo, fosfato 

Æcido, nitrato, bicarbonato, carbonato, hexafluorosilicato, 

hexafluorofosfato, benzoato y los aniones de Æcjdo alcanoicos Cl-C4, 

preferentemente, formiato, acetato, propionato y butirato. 

Con respecto a la acción herbicida sinergistica de las mezclas segün 
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� la invención se prefieren aquellos derivados de benzoilo sustituidos por 3-

heterocicilo de la formula I, en los que las variables tienen los 

significados siguientes, ya sea solos o en combinación: 

Ri halógeno, como cloro o bromo, aiquilo C1 -C6, como metilo o etilo o 

aiquilsulfonio Cl -C6, como metilsulfonilo o etilsulfonilo; 

muy preferentemente, cloro, metilo o metilsulfonilo; 

R2 un radical heterocIclico seleccionado del grupo: isoxazol-3-ilo, 

isexazol-5-ilo y 4,5-dihidroisoxazol-3-ilo, pudiendo los tres radicaless 

mencionados estar no sustituidos o mono o polisustituidos por 

halOgeno, alquilo-C 1 -C4, alcoxi-C 1 -C4, haloalquilo-C 1 -C4, 

haloalcoxi-C 1 -C4 o alquiltio-C 1 -C4; 

muy preferentemente, isoxazol-5-ilo, 3-metil-isoxazol-5-ilo, 4,5-

dihidroisoxazol-3-ilo, 5-metil-4,5-dihidroisoxazol-ilo, 5-etil-4,5-

dihidroisoxazol-3�ilo ó 4,5-dimetil4,5-dihidro-isoxazol-3-ilo; 

R3 halógeno, como cloro o bromo o alquil(C 1 -C6)sulfonilo, como 

metilsulfonilo o etilsulfonilo; 

muy preferentemente, cloro, metilsulfonilo o etil-sulfonilo; 

R4 hidrógeno o metilo; 

muy preferentemente, hidrógeno; 

R5 es alquilo C1 -C6, como metilo, etilo, propio, 1-metiletilo, butilo, 1-

metilpropilo ó 2-metilpropilo; 

muy preferentemente, metilo, etilo ó 1 -metiletilo; 

R6 hidrógeno o alquilo-C1-C6, p.ej. metilo o  etilo; 

muy preferentemente, hidrógeno o metilo. 

Se prefieren, especialmente, aquellos derivados de benzoilo 
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sustituidos por 3-heterociclilo de la formula Ta, sobre todo, los compuestos 

Ia. 1 a Ia.47, que se mencionan en la siguiente Tabla 1: 

Tabla 1 

I 

No. Ri R2 R3 R4 R5 R6 

Ia.1 CI 4,5-dihidroisoxazoi-3-io S02CH3 H CH3 CH 
3 

Ia.2 CI 4,5-dihidroisoxazol-3-io Ci H CH3 CH 
3 

Ia.3 Cl 4,5-dihidroisoxazol-3-io S02H3 H CH3 H 

Ia.4 Cl 4,5-dihidro-5-metilisoxazol-3-io S02H3 H CH3 H 

Ia.5 Cl 4,5-diliidro-5,5-dimetilisoxazol-3-io S02H3 H CH3 H 

Ia.6 Cl 4,5-dihidro-5-etilisoxazol-3-ilo S02H3 H CH3 H 

Ia.? Cl 4,5-dihidro-5,5-dietilisoxazol-3-io S02CH3 H CH3 H 

Ia.8 Cl 4,5-dihidro-5-clorometilisoxazol-3-io S02H3 H CH3 H 

Ia.9 Cl 4,5-dihidro-5-ethoxiisoxazol-3-io S02H3 H CH3 H 

laJO Cl 4,5-dihidro-5-methoxiisoxazol-3-ilo S02CH3 H CH3 H 

Ia.1 1 Cl 4,5-dihidro-4,5-dimetilisoxazol-3-ilo S02H3 H CH3 H 

Ia.12 Cl 4,5-dihidro-5-tioetilisoxazol-3-io S02H3 H CH3 H 

Ia.13 Cl 4,5-dihidro-5-trifluorometilisoxazol-3-io S02H3 H CH3 H 

Ia.14 Cl 4,5-dihidroisoxazol-3-io S02H3 H C2H5 H 

Ia.15 Cl 4,5-dihidroisoxazol-3-io Cl H C2H5 H 

Ia.16 Cl 4,5-dihidro-5-metilisoxazol-3-ilo S02H3 H C2H5 H 

Ia.17 Cl 4,5-dihidro-5,5-diinetilisoxazol-3-io S02H3 H C2H5 H 

Ia.18 Cl 4,5-dihidro-5-etilisoxazol-3-ilo S02H3 H C2H5 H 

Ia.19 Cl 4,5-dihidro-5,5-dietilisoxazol-3-io S02H3 H C2H5 H 

Ia.20 Cl 4,5-dihidro-5-clorometilisoxazol-3-io S02C113 H C2H5 H 

Ia.21 Cl 4,5-dihidroisoxazol-3-io SOCH3 H C2H5 H 
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Ia.22 Cl 4,5-dihidro-5-ethoxiisoxazol-3-ilo S02H3 H C2H5 H 

Ia.23 Cl 4,5-dibidro-4,5-dimetilisoxazol-3-jlo S02H3 H C2H5 H 

Ia.24 Cl 4,5-dihidro-5-tioetilisoxazol-3-io S02H3 H C2H5 H 

Ia.25 Cl 4,5-dihidro-5-trifluorometilisoxazol-3-io S02H3 H C2H5 H 

Ia.26 Cl 4,5-dihidroisoxazol-3-io S02CH3 H i- 
C4H9 

H 

Ia.27 CH3 4,5-dihidroisoxazol-3-io S02CH3 H CH3 CH 
3 

Ia.28 CH3 4,5-dihidroisoxazol-3-io Cl H CH3 CH 
3 

Ia.29 CH3 4,5-dihidroisoxazol-3-io S02CH3 H CH3 H 

Ia.30 CH3 4,5-dihidro-5-.metilisoxazol-3-io S02CH3 H CH3 H 

Ia.3 1 CH3 4,5-dihidro-5,5-dimetilisoxazol-3-io S02H3 H CH3 H 

Ia.32 CH3 4,5-dihidro-5-etilisoxazol-3-ilo S02CH3 H CH3 H 

Ia.33 CH3 4,5-dihidro-5,5-dietilisoxazol-3-io S02CH3 H CH3 H 

Ia.34 CH3 4,5-dihidroisoxazol-3-io S02CH3 H CH3 H 

Ia.35 CH3 4,5-do-4,5-diinetilisoxazol-3-ilo S02CH3 H CH3 H 

Ia.36 CH3 4,5-dihidroisoxazol-3-io S02CH3 H C2H5 H 

Ia.37 CH3 4,5-dihidroisoxazol-3-io Cl H C2115 H 

Ia.38 CH3 4,5-dihidro-5-metilisoxazol-3-ilo S02CH3 H C2115 H 

Ia.39 CH3 4,5-dihidro-5,5-dimetilisoxazol-3-ilo S02CH3 H C2H5 H 

Ia.40 CH3 4,5-dibidro-5-etilisoxazol-3-ilo S02CH3 H C2H5 H 

Ia.41 CH3 4,5-dihidro-5-dietilisoxazol-3-io S02CH3 H C2H5 H 

Ia.42 CH3 4,5-dihidro4,5-dimetilisoxazol-3-ilo S02CH3 H C2H5 H 

Ia.43 CH3 4,5-dihidroisoxazol-3-io S02CH3 H i- 
C4H9 

H 

IaA4 Cl 3-metilisoxazol-5-io S02CH3 H CH3 H 

Ia.45 Cl 3-metilisoxazol-5-ilo S02CH3 H C2H5 H 

Ia.46 CH3 3-metilisoxazol-5-io S02CH3 H CR3 H 

Ia.47 CH3 3-metilisoxazol-5-io S02CH3 H C2H5 H 

- TambiØn son especialmente preferidos los compuestos Tb, sobre todo 

los compuestos lb. 1 a 1b.47, que se diferencian de los compuestos Ia. 1 

a Ia.47 ünicamente por el hecho que estÆn presentes como la sal sódica: 

E1 



R 

- TambiØn son especialmente preferidos los compuestos Ic, sobre todo 

los compuestos Ic. 1 a Ic.47, que se diferencian de los compuestos Ia. 1 

a Ia.47 inicamente por el hecho que estÆn presentes como la sal de 

litio: 

Ic 

- TambiØn son especialmente preferidos los compuestos Id, sobre todo 

los compuestos Id. 1 a Id.47, que se diferencian de los compuestos Ia. 1 

a Ia.47 ünicamente por ci hecho que estÆn presentes como la sal de 

potasio: 

Id 

- TambiØn son especiahnente preferidos los compuestos Ic, sobre todo 

los compuestos le. 1 a Ie.47, que se diferencian de los compuestos Ia. 1 a 
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Ia.47 ulmicamente por ci hecho que estÆn presentes como la sal de 

FTeits)d 

le 

- Se prefieren, especialmente, los compuestos Ia, sobre todo, los 

compuestos Ia. 1 a Ia.47. 

- Adicionalmente, son especialmente preferidos los derivados de 

benzoilo sustituidos por 3-heterociclilo de Ia formula I, donde 

R4 es hidrOgeno. 

- Adicionalmente, son especialmente preferidos los derivados de 

benzoiio sustituidos por 3-heterociclilo de Ia formula I donde 

R2 es un radical heterociclico seleccionado del grupo: 

isoxazol-3-ilo, isoxazol-4-ilo y isoxazol-5-ilo, pudiendo los tres 

radicales mencionados ser no sustituidos o mono o polisustituidos 

por halógeno, aiquilo C1 -C4, alcoxi C1 -C4, haloalquilo Cl-C4, 

haloalcoxi C1 -C4 o alquiitio C1 -C4. 

Son especialmente preferidos, sobre todo, los derivados de benzoilo 

sustituidos por 3-heterociclilo de la formula I, en donde 

R2 es isoxazol-3-ilo que puede ser no sustituido o mono o 

polisustituido por halógeno, alquilo-C 1 -C4, alcoxi-C 1 -C4, 

haloaiquilo-C 1 -C4, haloalcoxi-C 1 -C4 o alquiltio-C 1 -C4; 

R4 es hidrógeno. 
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Adicionaimmente, son especialmente preferidos, sobre todo, 

los derivados de benzoilo sustituidos por 3-heterociclilo de la formula I, 

donde 

R2 es isoxazol-5-ilo, que puede estar no sustituido o mono o poli-

sustituido por halógeno, alquilo C1 -C4, alcoxi C1 -C4, haloalquilo Cl-

C4, haloalcoxi C1 -C4 o alquiltio C1-C4;R4 es hicfrógeno. 

Es especialmente preferido el 4-[2-cloro-3-(3-metil-isoxazol-5-il)-4-

metilsulfonil-benzoil]- 1 -metil-5-hidroxi- 1H-pirazol. 

TambiØn es especialmente preferido el 4-[2-metil-3-(3-metil-isoxazol-5-il)-

4-metilsulfonil-benzoil]- 1 -metil-5-hidroxi- 1 H-pirazol. 

- Adicionalmente, son especialmente preferidos los derivados de 

benzoilo sustituidos por 3-heterociclio de la formula I, en donde 

R2 es un radical heterocIclico seleccionado del grupo:4,5-

dihidroisoxazol-3-ilo, 4,5-dihidroisoxazol4-ilo y 4,5-

dihidroisoxazol-5-ilo, pudiendo los tres radicales mencionados 

estar no sustituidos o mono o poli-sustituidos por halógeno, 

alquilo C1 -C4, alcoxi C1 -C4, haloalquilo C1 -C4, haloalcoxi Cl-

C4 o alquiltio C1 -C4. 

Son especialmente preferidos, sobre todo, los derivados de benzoilo 

sustituidos por 3-heterociclilo de la fOrmula I donde 

R2 es 4,5-dihidroisoxazol-3-ilo que puede estar no sustituido o mono 

o polisustituido por halOgeno, alquilo C1 -C4, alcoxi C1 -C4, 

haloalquilo C1 -C4, haloalcoxi C1 -C4 o alquiltio C1 -C4; 

R4 es hidrógeno. 

Son sumamente preferidos los derivados de benzoilo sustituidos por 3-
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heterociclilo de la formula I donde 

RI es halógeno o aiquilo C1 -C6; y 

R2 es 4,5-dihidroisoxazol-3-ilo que puede estar no sustituido o mono 

o poli-sustituido por haiógeno, aiquilo  Cl-C4, aicoxi CI -C4, 

haloalquilo C1 -C4, haloalcoxi C1 -C4 o alquiltio C1 -C4; 

R3 es aiquilsulfonilo C1 -C6; 

R4 es hidrOgeno. 

Es especialmente preferido ci 4-[2-cloro-3 -(4,5-dihidro-isoxazoi-3 - 

il)-4-metilsulfonilbenzoii]- 1 -metil-5-hidroxi- 1 H-pirazol. 

TambiØn es especialmente preferido el 4-[2-metil-3-(4,5-

dihidroisoxazol-3-il)-4-metilsulfonii-benzoil]- 1 -metil-5-hidroxi- 1H-pirazol. 

Con respecto a su acción herbicida sinergistica de las mezclas segiln 

la invención se prefieren aquellas mezclas que comprenden como 

componente B) imazapir e imazetapir, o imapzapir y imazapic; 

mayormente preferido son aquellas mezclas que comprenden como 

componente B) imazapir y imazetapir. 

En otra realizaciOn preferida, la mezcia herbicida sinergistica 

comprende tres compuestos de acción herbicida, un compuesto de la 

fOrmula I (componente A) y dos herbicidas seleccionados del grupo que 

comprende: imazapir, imazaquin, imazetabenz-metilo, imazamox, irnazapic 

and imazetapyr (componente B). 

Para determinadas realizaciones preferidas valen anÆlogamente para 

las respectivas preferencias arriba descritas. 

Especialmente, la mezcla herbicida sinergistica comprende como 

componente A, 4-[2-metil-3-(4,5-dihidroisoxazol-3-il)-4-metilsulfonjl-
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benzoil]-.1-metil-5-hidroxi-1H-pirazol y dos herbicidas seleccionados del 

grupo que comprende imazapir, imazaquin, imazametabenz-metilo, 

imazamox, imazapic and imazethapyr (componente B). 

Especialmente, la mezcla herbicida sinergIstica comprende como 

componente A 4-[2-metil-3-(4,5-dihidroisoxazol-3-il)-4-metjlsulfonil-

benzoil]-1-metil-5-hidroxi-1H-pirazol y como componente B) imazapir e 

imazetapir. 

En una realización adicional, la mezcla herbicida sinergistica 

comprende como compuesto A 4-[2-metil-3 -(4,5-dihidroisoxazol-3 -il)-4-

metilsulfonil-benzoil]-1 -metil-5-hidroxi-1H-pirazol y como componente B) 

imazapir e imazapic. 

En otra modalidad preferida, la mezcla herbicida sinergØtica 

comprende tres compuestos de acción herbicida, un compuesto de la 

formula I (componente A), dos herbicidas seleccionados del grupo, que 

comprende: imazapyr, imazaquin, imazethabenz-metilo, imazamox, 

imazapic and imazetapyr (componente B) y 

C) por lo menos un compuesto herbicida del grupo de los inhibidores de 

acetil-CoA carboxilasa (ACC), inhibidores de acetolactato sintasa 

(ALS), amidas, herbicidas de auxina, inhibidores del transporte de 

auxina, inhibidores de la biosintesis de carotenoides, inhibidores de 

enolpiruvilshikimato 3-fosfato sintasa (EPSPS), inhibidores de 

glutamina sintetasa, inhibidores de la biosintesis de lIpidos, 

inhibidores de la mitosis, inhibidores de protoporfirinOgeno IX 

oxidasa, inhibidores de la fotosmntesis, sinergistas, sustancias de 

crecimiento, inhibidores de la biosintesis de la pared celular y una 
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variedad de otros herbicidas. 

Con respecto a la acción herbicida sinergfstica de la mezclas que 

comprenden un componente A), B) y C) segün la invención, se prefieren 

los compuestos entre los grupos Cl a C14 o C16, preferentemente entre los 

grupos C9 y C12 como componente Q. 

Se prefieren, especialmente, los compuestos entre las clases de 

ingredientes activos abajo mencionadas o los compuestos siguientes son 

muy especialmente preferidos: 

Cl inhibidores de acetil-CoA carboxilasa (ACC): 

- Øteres de ciclohexenonoxima, especialmente, cicloxidima, 

setoxidima o tralcoxidima, preferentemente, setoxidima o 

tralcoxidima; 0 

Ø - steres fenoxifenoxipropiónicos, especialmente, clodmafop-

propargilo (y, en caso dado, cloquintocet), fenoxaprop-etilo o 

fenoxaprop-P-etilo, preferentemente, clodinafop-propargilo (y, 

en caso dado, cloquintocet) o fenoxaprop-P-etilo; 

C2 inhibidores de acetolactato sintasa (ALS): 

- mndazolmonas, especialmente, imazapir, miazaqum, 

imazametabenz, imazetapir o ima.zamoc, preferentemente, 

imazapir; 

- Øteres piriinidIlicos, especialmente, piritiobac sódico; 

- sulfonamidas, especialmente, florasulam, flumetsulam o 

metosulam, preferentemente, metosulam; o 

- sulfonilureas, especialmente, halosulfuron-metilo, nicosulfurona, 

primisulfuron-metilo, prosulfurona, rimsulfurona, tifensulfuron-
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metilo, tribenuron-metilo, N-[[[4-metoxi-6-(trifluorometil)- 1,3,5-

triazin-2-il]-amino]-carbonil]-2-

(trifluorometil)bencensulfonamjda o sulfosulfurona; 

C3 amidas: 

- flutiamida; 

C4 herbicidas de auxina: 

Æ - cidos piridincarboxIlicos, especialmente, ciopiralida; o 

- 2,4-D; 

CS inhibidores del transporte de auxina: 

- diflufenzopir; 

C6 inhibidores de la biosmntesis de carotenoides: 

- isoxaflutol, mesotriona, isoxacloruro, quetospiradox o 

sulcotriona (clormesulona), especialmente, isoxaflutol o 

sulcotriona; 

C7 inhibidores de enolpiruvilshikimato-3-fosfato sintasa (EPSPS): 

- glifosato o sulfosato; 

C8 inhibidores de glutamina sintetasa: 

- glufosinato-amonio; 

C9 inhibidores de la biosIntesis de ilpidos: 

- cloroacetanilidas, especialmente, dimetenamida, S-

dimetenamida, acetocloro, metolacloro o S-metolacloro, 

- tioureas, especialmente, bentiocarb; 

CIO inhibidores de la mitosis: 

- dinitroanilinas, especialmente, pendimetalina; 

Cli inhibidores de protoporfirinógeno IX oxidasa: 
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kin 

- Øteres difenilicos, especialmente, acifluorfeno o acifluorfeno 

sódico; 

oxadiazoles, especialmente, oxadiargilo; o 

imidas cIclicas, especialmente, butafenacilo, carfentrazon-etilo, 

cinidon-etilo o flumiclorac-pentilo, preferentemente, 

carfentrazon-etilo, cinidon-etilo o flumidorac-pentilo; 

- pirazoles, especialmente, JV 85; 

C12 inhibidores de la fotosIntesis: 

- piridato o piridafol, especialmente, piridato; 

- benzotiadiazinonas, especialmente, bentazona; 

- dipiridilenos, especialmente, paraquat-diclouro; 

- ureas, especialmente, diurona o isoproturona, preferentemente, 

diurona; 

- fenoles, especialmente, bromoxinilo; 

- cloridazona; 

- triazinas, especialmente, atrazina o terbutilazina; o 

- triazinonas, especialmente, metribuzina; 

C13 sinergistas: 

- oxiranos, especialmente, tridifano; 

C14 sustancias de crecimiento: 

- Æcidos ariloxialcanoicos, especialmente, fluoroxipir, MCPA o 

mecoprop-P; 

- Æcidos benzoicos, especialmente, dicamba; o 

Æ - cidos quinolincarboxilicos, especialmente, quinclorac; 

C16 varios otros herbicidas: 
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- triaziflam. 

Se prefieren, especialmente, los compuestos entre las clases de 

ingredientes activos abajo mencionadas o los compuestos siguientes 

son muy preferidos especialmente: 

C9 inhibidores de la biosIntesis de lipidos: 

- cloroacetanilidas, especialmente, dimetenamida, S-

dimethenarnida, acetocloro, metolacloro o S-metolacloro, 

C12 inhibidores de la fotosintesis: 

- piridato; 

- benzotiadiacinonas, especialmente, bentazona; 

- dipiridilenos, especialmente, paraquat-dicloruro; 

- ureas, especialmente, diurona o isobroturona, preferentemente, 

diurona; 

- fenoles, especialmente, bromoxinilo; 

- cloridazona; 

- triazinas, especialmente, atrazina o terbutilazina; o 

- triazinonas, especialmente, metribuzina. 

Para determinadas realizaciones preferidas valen anÆlogamente las 

respectivas preferencias arriba descritas. 

Son especialmente preferidas las mezclas herbicidas sinergIsticas 

que comprenden como componente A 4-[2-metil-3-(4,5-dihidroisoxazol-3-

il)-4-metilsulfonil-benzojl]- 1 -metil-5-hidroxi- 1 H-pirazol como componente 

B, dos herbicidas seleccionados del grupo que comprende imazapir, 

imazaquin, imazametabenz-metilo, imazamox, imazapic e imazetapir, 

especialmente, imazapir e imazetapir o imazetapir y imazapic; y como 
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componente C un compuesto herbicida del grupo C9, especialmente una 

cloroacetanilida, especialmente, acetocloro. 

Especialmente preferidas son las mezclas herbicidas sinergIsticas 

que comprenden como componente A 4-[2-metil-3-(4,5-dibidroisoxazol-3-

il)-4-metilsulfonil-benzoil]- 1 -metil-5-hidroxi- 1 H-pirazol; como 

componente B imazapir e imazetapir; y como componente C especialmente 

una cloroacetanilida, especialmente, acetocloro. 

Especialmente preferidas son las mezclas herbicidas sinergisticas 

que comprenden como componente A 4-[2-metil-3 -(4,5-dihidroisoxazol-3-

il)-4-metilsulfonil-benzoil]- 1 -metil-5-hidroxi- 1 H-pirazol; como componen-

te B imazapir e imazapic; y como componente C una cloroacetanilida, 

especialmente, acetocloro. 

TambiØn son especialmente preferidas las mezclas herbicidas 

sinergIsticas que comprenden como componente A, 4-[2-metil-3-(4,5-

dihidroisoxazol-3-il)-4-metilsulfonil-benzoil]- 1 -metil-5-hidroxi- 1 H-pirazol, 

como componente B dos herbicidas seleccionados del grupo que 

comprende: imazapir, imazaquin, imazetabenz-metilo, imazamox, imazapic 

e imazetapir, especialmente, imazapir e imazetapir o imazapir e imazapic; y 

como componente C un compuesto herbicida del grupo C12, especialmente 

una triazina, especialmente, atrazina o una benzotiadiazinona, 

especialmente bentazona. 

Especialmente preferidas son las mezclas herbicidas sinergIsticas que 

comprenden como componente A 4-[2-metil-3 -(4,5-dihidroisoxazol-3-il)-4-

metilsulfonil-benzoil]- 1 -metil-5-hidroxi- 1 H-pirazol; como componente B 

imazapir e imazetapir; y como componente C una triazina, especialmente, 
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atrazina. 

Especialmente preferidas son ademÆs las mezclas herbicidas 

sinergisticas que comprenden como componente A 4-[2-metil-3-(4,5-

dihidroisoxazol-3 -il)-4-metilsulfonil-benzoil]- 1 -metil-5-hidroxi- 1 H-

pirazol; como componente B iniazapir e imazetapir; y como componente C 

una benzotiadiazinona, especialmente bentazona. 

Especialmente preferidas son ademÆs las mezclas herbicidas 

sinergfsticas que comprenden como componente A, 4-[2-metil-3-(4,5-

dihidroisoxazol-3 -il)-4-metilsulfonil-benzoil]- 1 -metil-5-hidroxi- 1 H-

pirazol; como componente B imazapir e imazapic; y como componente C 

una triazina, especialmente, atrazina. 

Especialmente preferidas tambiØn son las mezclas herbicidas 

sinergIsticas que comprenden como componente A, 4-[2-metil-3-(4,5-

dihidroisoxazol-3 -il)-4-metilsulfonjl-benzo ii]- 1 -metil-5-hidroxi- 1 H-

pirazol; como componente B imazapir e imazapic; y como componente C 

una benzotiadiazinona, especialmente bentazona. 

La presente invención se extiende tambiØn a composiciones 

herbicidas que comprenden una cantidad activa como herbicida y una 

mezcla herbicida sinergIstica (que comprende los componentes A), B) y, si 

se desea, C) arriba descritas), por lo menos un vehIculo lIquido y/o sólido 

y, si se desea, por lo menos un surfactante. 

Las composiciones herbicidas y mezclas herbicidas sinergisticas 

segân la invención pueden efectuar un control muy bueno de hierbas 

latifoliadas y gramfneas en cultivos, tales como maIz, cereales, arroz y soja 

sin daæos las plantas de cultivo, un efecto que se observa, sobre todo con 
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bajas proporciones de aplicación. 

Considerando la variedad de mØtodos de aplicación en cuestión, las 

composiciones herbicidas y mezclas herbicidas sinergIsticas segtn la 

invención pueden ser usadas adicionalmente en otros cultivos de plantas 

adicionales para eliminar plantas indeseadas. Ejemplos de cultivos 

apropiados son los siguientes: Allium cepa, Ananas comosus, Arachis 

hypogaea, Asparagus officinalis, Beta vulgaris ssp. altissima, Beta vulgaris 

ssp. rapa, Brassica napus var. napus, Brassica napus var. napobrassica, 

Brassica rapa var. silvestris, Camellia sinensis, Carthamus tinctorius, Carya 

illinoinensis, Citrus limon, Citrus sinensis, Coffea arabica (Coffea 

canephora, Coffea liberica), Cucumis sativus, Cynodon dactylon, Daucus 

carota, Elaeis guineensis, Fragaria vesca, Glycine max, Gossypium 

hirsutum, (Gossypium arboreum, Gossypium herbaceum, Gossypium 

vitifolio), Helianthus annuus, Hevea brasiliensis, Hordeum vulgare, 

Humulus lupulus, Ipomoea batatas, Juglans regia, Lens culinaris, Linum 

usitatissimum, Lycopersicon lycopersicum, Malus spp., Manihot esculenta, 

Medicago sativa, Musa spp., Nicotiana tabacum (N.rustica), Olea europaea, 

Oryza sativa, Phaseolus lunatus, Phaseolus vulgaris, Picea abies, Pinus 

spp., Pisum sativum, Prunus avium, Prunus persica, Pyrus communis, 

Ribes sylvestre, Ricinus communis, Saccharum officinarum, Secale 

cereale, Solanum tuberosum, Sorghum bicolor (s. vulgare), Theobroma 

cacao, Trifolium pratense, Triticum aestivum, Triticum durum, Vicia faba, 

Vitis vinifera y Zea mays. 

AdemÆs, las composiciones herbicidas y mezclas herbicidas 

sinergisticas segün la invención tambiØn pueden ser usadas en cultivos de 

30 



plantas que toleran la acción de herbicidas debido a la especie, incluyendo 

mØtodos de ingenierla genØtica. 

La mezclas segün la invención, o las composiciones herbicidas que 

las contienen pueden ser usadas, por ejemplo, en forma de soluciones 

acuosas, polvos, suspensiones directamente pulverizables, tambiØn como 

acuosas, oleosas altamente concentradas u otras suspensiones o 

dispersiones, emulsiones, dispersiones oleosas, pastas, polvos, materiales 

de dispersion o granulos, por pulverización, atomización, espolvoreo, 

dispersion o regado. 

Las formas de uso dependen del fm de aplicación deseado; en todo 

caso deberÆ estar asegurada la distribución mÆs fma posible de los 

ingredientes activos segün la invención. 

Los auxiliares inertes apropiados son fracciones de aceite mineral de 

punto de ebullición mediano o elevado, tales como keroseno y aceite diesel, 

ademÆs, aceites de alquitrÆn de carbon o aceites de origen vegetales o 

animal, hidrocarburos alifÆticos, cIclicos y aromÆticos, p.ej. parafmas, 

tetrahidronaftaleno, nafialenos aiquilados y sus derivados, bencenos 

aiquilados y sus derivados, alcoholes tales como metanol, etanol, propanol, 

butanol y ciclohexanol, cetonas, como ciclohexanona, solventes 

fuertemente polares, como N-metilpirrolidona y agua. 

Las formas de aplicaciOn acuosas pueden ser preparadas a partir de 

concentrados de emulsion, suspensiones, pastas, polvos humectables o 

granulos dispersables en agua, por la adiciOn de agua. Para preparar 

emulsiones, pastas o dispersiones de aceite se pueden homogeneizar las 

sustancias como tales o disueltas en un aceite o solvente, en agua por 
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medio de un agente humectante, viscosantes, dispersante o emulsionante. 

Sin embargo, tambiØn es posible preparar concentrados compuestos por la 

sustancia activa, agente humectante, viscosante, dispersante o emulsionante 

y, en caso dado, solvente o aceite; y estos concentrados son apropiados 

para ser diluidos con agua. 

Los surfaxctantes apropiados son las sales de metal alcalino, metal 

alcalinotØrreo, amónicas de Æcidos sulfónicos aromÆticos, por ejemplo 

Æcido ligno-, fenol-, naftalen- y dibutilnaftalensulfónico, y de Æcidos grasos, 

de sulfonatos de aiquilo y alquilarilo, de sulfatos de aiquilo sulfatos de 

lauril Øter y sulfatos de alcoholes grasos, y sales de hexa-, hepta- y 

octadecanoles y de Øter de glicol alcoholes grasos, condensados de 

naftaleno sulfonatado y sus derivados con formaldehido, los condensados 

de nafialeno o de los Æcido naftalensulfónico con fenol y formaldehIdo, 

Øteres de polioxietilenoctilfenol, eØter de isooctil-, octil- o nonilfenol 

etoxilados, aiquilfenol y tributilfenolpoliglicol Øter, alcoholes de 

alquilarilpoliØter, alcohol isotridecIlico, condensados de alcohol 

graso/óxido de etileno, aceite de ricino etoxilado, polioxietilen aiquil Øteres 

o polioxipropilenaiquil Øter, acetato de alcohol laurulico poliglicol Øter, 

Østeres de sorbitol, las lejIas residuales de sulfito de celulosa o 

metilcelulosa. 

Los polvos, materiales para la dispersion y polvos fmos se pueden 

preparar, mezclando o moliendo conjuntamente las mezclas herbicidas 

sinergisticas o los ingredientes activos individuales con un vehiculo sólido. 

Los grÆnulos, por ejemplo grÆnulos recubiertos, grÆnulos 

impregnados y grÆnulos homogØneos, se preparan uniendo el principio 
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activo a un vehIculo sóiido. Los vehiculos sólidos son tierras minerales, 

tales como silicas, silicagel, silicatos, talco, kaolin, caliza, cal, tiza, bob, 

loess, arcilia, dolomita, tierra diatomea, sulfato de calcio, suifato de 

magnesio, óxido de magnesio, material sintØtico molido, fertilizantes tales 

como suifato de amonio, fosfato de amonio, nitrato de amonio, ureas y 

productos de origen vegetal tales como harina de cereales, polvos de 

corteza de Ærboles, harina de madera y harina de cÆscaras de nueces, polvos 

de celulosa u otros vehiculos sólidos. 

Las concentraciones de las mezclas segün la invención en los 

productos listos para ci uso pueden variar dentro de intervalos amplios. En 

general, las formulaciones comprenden de 0,01 a 95% en peso, 

preferentemente, 0,5 a 90% en peso, de la mezcla segün la invención. 

Los componentes A) y B) y, eventualmente, C) pueden ser 

formulados conjuntamente, pero tambiØn separadamente, y/o aplicados 

conjunta o separadamente sobre las piantas, su habitat yio las semillas. 

Preferentemente, se aplican los ingredientes activos simultÆneamente. Sin 

embargo, tambiØn es posible aplicarbos separadamente. 

Los dos herbicidas del componente B) tambiØn pueden ser 

formulados separadamente y/o aplicados conjunta o separadamente sobre 

las plantas, su habitat y/o las semillas. 

AdemÆs, puede ser ventajoso aplicar las composiciones herbicidas y 

mezclas herbicidas sinerglsticas segün la invención, conjunta o 

separadamente, con otros agentes fitosanitarios adicionales, por ejemplo 

con pesticidas o agentes para controlar hongos o bacterias fitopatógenos.  

TambiØn es de interes la miscibiidad con soluciones de sales minerales que 
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se emplean para tratar deficiencias nutritivas y de oligoelementos. 

Igualmente, se pueden agregar aceites no fitotóxicos y concentrados de 

aceite. 

Las mezclas segimn la invención y las composiciones herbicidas 

pueden ser aplicadas antes o despuØs de que emerjan. Si los ingredientes 

activos son menos tolerados por ciertas plantas de cultivo, entonces se 

pueden usar tØcnicas de aplicación en las que se pulverizan las 

composiciones herbicidas con la ayuda de pulverizadores de tal manera, 

que no entren en contacto, o en el menor grado posible, con las hojas de las 

plantas de cultivo sensibles, mientras que alcanzan las hojas de las plantas 

indeseadas que crecen debajo de las plantas de cultivo o sobre el suelo 

descubierto(dirigido posteriormente, a los costados). 

En caso de un tratamiento posterior a que emerjan las plantas, las 

composiciones herbicidas segiin la invención son aplicadas, 

preferentemente, sobre las hojas. La aplicación se puede efectuar, por 

ejemplo, utilizando las tØcnicas de pulverización usuales con agua como 

vehiculo, usando cantidades de la mezcla de pulverización de 

aproximadamente 100 a 1000 1/ha. Las composiciones pueden ser aplicadas 

tambiØn mediante los mØtodos llamados de "volumen bajo" y "volumen 

ultra-bajo", o en forma de los llamados grÆnulos. 

Por regla general, las mezclas herbicidas sinergisticas comprenden 

los componentes A), B) y, eventualmente, C) en una relación ponderal tal, 

que tenga lugar el efecto sinergistico. Las relaciones ponderales de los 

componentes A) y B) en la mezcla varla, preferentemente, de 1:0,001 a 

1:500, preferentemente, de 1:0,01 a 1:100, muy preferentemente, de 1:0,1 a 
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1:50. 

Las relaciones ponderales de los componentes A) y C) en la mezcla 

varia, preferentemente, de 1:0,002 a 1:800, preferentemente, de 1:0,003 a 

1:250, especialmente de 1:0,003 a 1:160, muy preferentemente, de 1:0.02 a 

1:250, muy especialmente de 1:0,02 a 1:160. 

La cantidad de aplicación de la mezcla herbicida sinergistica pura, es 

decir, sin los auxiliares de formulación, alcanza de 0,2 a 5000 g/ha, 

especialmente de 1 a 2000 g/ha, preferentemente, de 2 a 2000 g/ha, 

especialmente, de 8 a 1500 g/ha, de sustancia activa (s.a.), dependiendo del 

fm de aplicación, de la Øpoca, de las plantas objetivo y de su grado de 

crecimiento. 

La cantidad de aplicación del derivado de benzoilo sustituido por 3-

heterociclilo de la formula I es 0,1 a 250 g/ha, generalmente, 0,5 a 250 

g/ha, especialmente 5 a 250 g/ha, preferentemente, 10 a 150 g/ha, de 

sustancia activa (s.a.). 

La cantidad de aplicación preferida del componente B) es 0,1 a 250 

g/ha, generalmente, 0,5 a 120 g/ha, especialmente 1 a 120 g/ha, 

preferentemente, 10 a 100 g/ha, de sustancia activa (s.a.) 

La cantidad de aplicación preferida de los ingredientes activos del 

componente C opcional figuran en la Tabla 2. 
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Tabla 2 

Componente C Clase de ingrediente activo Ingrediente activo Cantid. de aplicación 
(g/ha) 

Cl Inhibidores de acetil-CoA carboxilasa   25-400 

dteres de ciclohexenonoxima  100-400 

cicloxidima 100-400 

setoxidima 100-400 

tralcoxidima 100-400 

Østeres fenoxifenoxipropiónicos  25-300 

clodinafpop-P-propargiloa 25-100 

fenoxaprop�etilo 50-300 

fenoxaprop-P-etilo 25-150 

C2 Inhibidores de acetolactato sintasa (ALS)   0,2-800 

imidazolinonas  0,2-800 

imazapir 0,3400 

imazaguin 10,5-300 

36 



imazametabenz 1-800 

imazapic 0,2400 

imazetapir 0,3-150 

imazamox 0,2-120 

dteres pirimidflicos  2-120 

piritiobac sódico 2-120 

sulfonamidas  1-225 

florasulam 1-20 

flumetsulam 25-225 

metosulam 1-60 

sulfonilureas  1-120 

halosulfurona-metilo 5-120 

nicosulfurona 1-120 

Primisulfuron-metilo 10-120 

Prosulfurona 10-120 

rimsulfurona 5-120 - 
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tifensulfuron-metilo 10-60 

tribenuron-metilo 10-60 

N-[[[4-metoxi-6-(trifluorometil)- 
1,3,5-triacin-2-i1amino}carboni1]-
2-(trifluorometil)bencensulfonamjda  

5-120 

______________________________________________  

sulfosulfurona 10-60 

C3 amidas   250-2000 

- flutiamida 250-2000 

C4 herbicidas de auxina   25-750 

Æcidos piridincarboxulicos  25-750 

Clopiralido 25-750 

- 2,4-D 50-750 

CS inhibidores del transporte de auxina   15-100 

- diflufenzopir 15-100 

C6 inhibidores de la biosintesis de 
carotenoides  

25-600 

- isoxaflutol 25-200 

- sulcotriona 100-600 
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- mesotriona 25-300 

- isoxaclortol 25-200 

- guetospiradox 25-300 

C7 inhibidores de enolpiruvilshikimato-3- 
fosfato_sintasa (EPSPS)  

360-1080 

- glifosato 360-1080 

- sulfosato 360-1080 

C8 inhibidores de glutamina sintetasa   10-600 

- glufosinato-amonio 10-600 

C9 inhibidores de la biosintesis lfpida   604000 

cloroacetanilidas  604000 

dimetenamida 60-2000 

S-dimetenamida 60-2000 

acetochioro 250-4000 

metolacloro 604000 

S-metolacloro 604000 

tioureas  100-4000 
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bentiocarb 1000-4000 

CIO inhibidores de mitosis   375-3000 

dinitroanilinas  375-3000 

pendimetalina 375-3000 

Cli inhibidores de protoporfirinógeno IX 
oxidasa  

0,5-600 

Øteres difenflicos  50-300 

acifluorfeno 50-300 

acifluorfeno sódico 50-300 

oxadiazoles  50-600 

oxadiargilo 50-600 

imidas cfclicas  0,5-300 

carfentrazona-etilo 0,5-35 

cinidon-etilo 3-35 

flumiclorac-pentilo 3-35 

butafenacilo 5-300 

JV 485 150-300 - 
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C12 inhibidores de la fotosfntesis   15-4000 

piridato 250-1500 

piridafol 250-1000 

benzotiadiacinonas  480-1440 

bentazona 480-1440 

dipiridilenos  100-800 

paraguat�dicloruro 100-800 

ureas  250-1600 

diurona 250-1600 

isoprotorona 250-1600 

fenoles  100-700 

bromoxinilo 100-700 

cloridazona  500-4000 

triacinas  15-4000 

atracina 154000 

terbutilacina 2504000 - - 
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triacinona  30-300 

metribuzin 30-300 

C13 sinergØticos   500-1500 

oxiranos  500-1500 

tridifano 500-1500 

C14 sustanicas de crecimiento   25-1200 

Æcidos ariloxialcanoicos  50-1200 

fluoroxipir 50400 

MCPA 400-1200 

mecoprop-P 400-1200 

Æcidos benzoicos  75-800 

dicamba 75-800 

Æcidos guinolincarboxflicos  25-600 

guinclorac 25-600 

C16 varios otros herbicidas 
- triaziflam 50-750 

De ser apropiado, se pueden agregar adicionalmente 
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Ejemplos de aplicación 

Las mezclas segin la invención se aplicaron antes o despuØs de que 

emergieron (tratamiento foliar). Los compuestos herbicidas del 

componente B y, en caso de desearlo, del componente C se aplicaron en la 

formulación en las cuales estn presentes como producto comercialmente 

disponibles. 

Los compuestos de acción como herbicida de los componentes A), 

B) y, opcionalmente, C) se aplicaron sucesivamente o conjuntamente, en el 

ultimo caso a veces como mezcla de tanqüe y en algunos casos como 

mezcla lista, en forma de emulsion, solución acuosa o suspensiones, usando 

agua como vehIculo (300 - 400 1/ha). En los ensayos en el campo, se 

aplicaron los compuestos con la ayuda de pulverizadores de parcela 

móviles. 

El periodo de ensayo durO 3 a 8 semanas y los sitios tambiØn se 

observaron en diferentes momentos ma’s tardlos. 

Los dafios causados por las composiciones herbicidas se evaluaron 

con referencia a una escala de 0% a 100%, en comparación con parcelas de 

control no tratadas. 0 significa ningÆn daæo y 100 significa destrucciOn 

total de las plantas. 

Los ejemplos siguientes demostrarÆn la acción de las composiciones 

herbicidas que pueden ser usadas segiin la invención, sin que se excluya la 

posibilidad de otros usos. 

En estos ejemplos, el valor E al cual se puede esperar un efecto aditivo de 

los ingredientes activos individuales se calculó segÆn el mØtodo de S. R. 

Colby (Calcular las respuestas synergistas and antagonistas de 



combinaciones de herbicidas, Malezas 15, 20 pp (1967)). 

Esto se realizó usando la formula 

xy 
E = X + Y --

100 

donde 

X = porcentaje de acción como herbicida de X alcanzado con una cantidad 

de aplicaciOn de X; 

Y = porcentaje de acción como herbicida de Y alcanzado con una cantidad 

de aplicación de Y; 

E = acción como herbicida esperada de X + Y alcanzado con cantidades 

de aplicación de X + Y (en %). 

o la formula 

E=X+Y+Z-[(XY+XZ+YZ)/1 OO1-I-(XYZ/10000) 

X = porcentaje de acción como herbicida de X alcanzado con una cantidad 

de aplicación de X; 

Y = porcentaje de acción como herbicida de Y alcanzado con una cantidad 

de aplicación de Y; 

Z= porcentaje de acción como herbicida de Z alcanzado con una cantidad 

de aplicación de Z; 

E = acción como herbicida esperada de X + Y + Z alcanzado con 

cantidades de aplicación de X + Y + Z (en %). 
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Si el valor observado excede el valor E calculado segün la formula 

de Colby, entonces el sinergismo estÆ presente. 

Las mezclas herbicidas segOn la invenciOn ejercen una acción 

herbicida mÆs alta, que aquella que puede ser esperada segÆn Colby sobre 

la base de los efectos observados de los componentes individuales cuando 

estos se usan por si solos. 

Los resultados se muestran en las Tablas 3 a 17 que siguen. 

Para estos estudios, se utilizaron las siguientes planta: 

Nombre cientIfico Nombre comün 
Abutilon theophrasti alcotÆn 
Amaranthus retroflexus amaranto 
Avena fatua avena silvestre 
Brachiaria plantaginea pasto de Alejandro 
Commelia benghalensis comelia de Bengal 
Echinochloa cruz-galli pasto de corral 
Galium aparine Maleza atrapante 
Pharbitis purpurea Enredadera de campanillas comÆn 
Polygonum persicaria Persicari 

Tabla 3: Acción como herbicida del Oompuesto Ia.29 y imazapir y 

imazetapir’ (tratamiento posterior a que emeijan; invemadero) 

Cantidad de aplica- Abution theophrasti Valor Colby de E 
ción [g/ha ai] Daflo  

Ia.29 0,98 30  
Jmazapir 

+ imazeta- 0,98 20 - 
pir  
Ia.20 

+ imazapir 
+ 0,98+0,98 55 44 

imazetapir  

Tabla 4: Acción como herbicida del compuesto Ia.29 y imazapir y 
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F, 
imazetapir’ (tratamiento posterior a que emerjan; invemadero) 

Cantidad de aplica- Commelia Valor Colby de E 
ción bengbalensis  

Ia.29 3,91 50 - 
Imazapir + imazeta- 3,91 10 - 
pir  
Ia.29 + imazapir + 3,91+3,91 70 55 
imazetapir  

Tabla 5: Acción como herbicida del del compuesto Ia.29 y imazapic y 

imazapir’ (tratamiento posterior a que emerjan; invemadero) 

Cantidad de Avena fatua Valor Colby Amaranthus Valor 
aplicación Daflo [%] de E retroflexus Colby 

Daflo [%] de E 
Ia.29 0,98 0 - 60 - 
Imazapic 

+ 0,98 10 - 20 - 
iniazapir  
Ia.29 0,98 

+ + 

imazapic 40 10 75 68 
+ 0,98 
imazapir I

Tabla .6: Acción como herbicida del compuesto Ia.29 y imazapic y 

imazapir2 (tratamiento posterior a que emerjan; invemadero) 

Cantidad de Avenua fatua Valor Colby de 
aplicación  [g/ha ai] Daflo [%} E 

Ia.29 1,95 10 - 
imazapic 

+ 1,95 25 - 
imazapir  
Ia.29 1,95 

+ + 

imazapic  60 33 

46 



31 

+ 1,95 
ima7.apir 

Tabla 7: Acción como herbicida del compuesto Ia.29 y imazapir y 

imazetapir1 y atrazina (tratamiento posterior a que emerjan; invernadero) 

Cantidad de Amaranthus Valor Colby Galium Valor 
aplicación retroflexus de E aparine Colby 
[g/ha ai] Daflo [%]  Daflo [%] de E 

Ia.29 0,98 60 
- 20 - 

Jmazapir 
+ 0,98 20 

- 20 - 
imazetapir  
atrazina 15,6 40 

- 0 - 
Ia.29 0,98 

+ + 

ima7.apr 
+ 0,98 85 81 50 36 
imazetapir + + 

atrazina 115,6 1

Tabla 8: Acción como herbicida del compuesto Ia.29 y imazapir y 

imazetapir’ y atrazina (tratamiento posterior a que emeijan; invemadero) 

Cantidad de Galium aparine Valor Colby de E 
aplicación [g/ha au Daæo  

Ia.29 1,95 30 - 
1ma7ipir 

+ 1,95 40 - 
imazetapir  
Atrazina 31,25 20 - 
Ia.29 1,95 

+ + 

imazapir 
+ 1,95 70 66 
imazetapir + + 

atrazina 131,25  
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Tabla 9: Acción como herbicida del compuesto Ia.29 y imazapic y 

imazapir2, y atrazina (tratamiento posterior a que emerjan; invemadero) 

Cantidad de Abutilon theophrasti Valor Colby 
aplicación [g/ha ai] Daæo [%] de E 

Ia.29 7,81 85 - 
imazapic 

+ 7,81 70 - 
iniazapir  
atrazina, 125 30 - 
Ia.29 7,81 

+ + 

imazapic 
+ 7,81 100 97 
imazapir + + 

atrazina 125  

Tabla 10: Acción como herbicida del compuesto Ia.29 y imazapir y 

imazetapir’ y atrazina (tratamiento posterior a que emerjan; invemadero) 

Cantidad de Brachiara Valor Colby Echinochloa Valor 
aplicación plantaginea de B cruz-galli Colby 

Daæo [%]  de E 
Ia.29 7,81 

+ + 85 
- 80 - 

imazapir 
+ 7,81 
imazetapir  
Atrazina 125 25 

- 30 - 
Ia.29 7,81 

+ 

imazapir + + 
7,81 100 89 100 86 

imazetapir + + 

atrazina. 125  

Tabla 11: Acción como herbicida del compuesto Ia.29, imazapir y 
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imazetapir’ y atrazina (tratamiento posterior a que emerjan; invemadero) 

Cantidad de Galium Valor Colby Polygonum Valor 
aplicación aparine de E persicaria Colby 
[g/ha] Dano [%]  Daflo [%] de E 

Ia.29 7,81 
+ + 

imazapir 70 
- 75 - + 

7,81 
imazetapir  
Atrazina 125 60 

- 60  
Ia.29 7,81 

+ + 

imazapir 
+ 7,81 98 88 100 90 
imazetapir + + 

atrazina 1125 1

Tabla 12: Acción como herbicida del compuesto Ia.29, imazapir y 

imazetapir’ y atrazina (trataniiento posterior a que emerjan; mvemadero) 

Cantidad de Echinochloa Valor Colby Pharbitis Valor 
aplicación cruz-galli de E purpurea Colby 
[g/ha. ai] Daæo [%]  Daflo [%} de E 

Ia.29 3,91 
+ + 

imazapir 85 
- 50 - + 

3,91 
imazetapir  
Atrazina 62,5 20 

- 80  
Ia.29 3,91 

+ + 

imazapir 
+ 3,91 95 88 100 90 
imazetapir + + 

atrazina 162,5 1  

Tabla 13: Acción como herbicida del compuesto Ia.29, imazapir y 
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imazetapir’ y atrazina (tratarniento posterior a que emerjan; invemadero) 

Cantidad de Polygonum Valor Colby de B 
aplicación  [g/ha au] persicaria 

Daflo  
Ia.29 3,91 

+ + 

imazapir 70 - + 
3,91 

imazetapir  
Atrazina 62,5 40  
Ia.29 3,91 

+ + 

imazapir 
+ 3,91 100 82 
imazetapir + + 

atrazina 162,5  

Tabla 14: Acción como herbicida del compuesto Ia.29, imazapic y 

imazapir2 y atrazina (tratamiento posterior a que emerjan; invernadero) 

Cantidad de Echinochloa Valor Colby Abutilon Valor 
aplicación cruz-galli de B theophrasti Colby 
[g/ha aij Daflo [%]  Daæo [%] de E 

Ia.29 7,81 
+ + 

imazapic 80 
- 85 - + 

7,81 
imazapir  
atrazina 125 30 - 30 - 
Ia.29 7,81 

+ + 

imazapic 
+ 7,81 100 86 100 90 
imazapir + + 

atrazina 1125  

Tabla 15: Acción como herbicida del compuesto Ia.29, imazapic y 
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� imazapir2 y atrazina (tratamiento posterior a que emerjan; mvemadero) 

Cantidad de Galium aparine Valor Colby 
aplicación  [g/ha ail Daæo [%] de E 

Ia.29 7,81 
+ + 

imazapic 80 - + 
7,81 

imazapir  
atrazina 125 60  
Ia.29 7,81 

+ + 

imazapic 
+ 7,81 98 92 
imazapir + + 

atrazina 1125  

Tabla 16: Acción como herbicida del compuesto Ia.29, imazapic y 

imazetapir2 y atrazina (tratamiento posterior a que emerjan; invernadero) 

Cantidad de Brachiaria Valor Colby Echinochloa Valor 
applicación plantaginea de E cruz-galli Colby 
[gfha ai] Daæo [%]  Daæo [%] de B 

Ia.29 3,91 
+ + 

iniazapic 85 
- 80 - + 

3,91 
imazapir  
Atrazina 62,5 20 

- 20  
Ia.29 3,91 

+ + 

imazapic 
+ 3,91 100 88 98 84 
imazapir + + 

atrazina 162,5  

Tabla 17: Acción como herbicida del compuesto Ia.29, imazapic y 

imazapir2 y atrazina (tratamiento posterior a que emerjan; invemadero) 
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