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1. Me refiero a mi solicitud arriba nombrada de fecha 9 de Marzo de 2000 y

al auto notificado por Estado el 23 de Marzo del mismo afno.

2. Por medio del presente atentamente manifiesto a usted que, debidamente
autorizado por mi poderdante, maodifico el titulo de la solicitud con el objeto de dar

cumplimiento a las exigencias del sefior Examinador, para que quede como sigue:

' “COMPOSICIONES INSECTICIDAS SINERGICAS QUE COMPRENDEN UN

ANTAGONISTA DEL CANAL DE SODIO NEURONAL Y UN ARILPIRROL"”
3. Anexos me permito presentar a usted:

(1) Nuevo resumen objeto y finalidad de la invencién, el cual incluye

el nuevo titulo de la solicitud;

(2) Nuevas paginas 1, 7, 8,19, 20, 21, 22, 23, 24 y 25 de la
descripcion y las reivindicaciones, que reemplazan las
originalmente presentadas, bajo las mismo nUmeros, en las

cuales:
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(a) Se ha modificado la pagina 1 de la descripcion con el objeto

de incluir el nuevo titulo de la solicitud;

(b) Se han modificado las paginas 7 y 8 de la descripcién y la
reivindicacion 1, con el fin de reemplazar la expresion “X' y
Y’ son cada una independientemente H...” por la expresion
correcta "X y Y son cada una independientemente
H...””. Ademas, se ha reemplazado la expresion * Ry, , Ras,
Ras, Ras , Ra7, Rag Y Ryo” por la expresion correcta ™ Ras,
R24, R25, R26 ;, Ra7, Rag Y Rag”, las cuales fueron indicadas

de manera incorrecta debido a errores de transcripcion;

(c) Se ha eliminado el término “aproximadamente” de las

reivindicaciones 2 y 8;

(3) En original y dos copias, una de ellas de 6 cm x 6 cm, Artes
Finales (8) de las formulas quimicas estructurales, para la

publicacion en la Gaceta de la Propiedad Industrial;

(4) Extracto de la solicitud, en sus dos formas, que reemplaza el
originalmente presentado, el cua! incluye el nuevo titulo de la

presente invencidén y la reivindicacion 1 que ha sido modificada;

(5) Copias autenticas (2) de las primeras solicitudes de patente
presentadas para el invento arriba nombrado, respecto de las

cuales reclamo prioridad, a saber:

(a) Copia autentica debidamente certificada de la solicitud

estadinense nimero 60/124.228 del 12 de Marzo de 1999,



x

junto con su traducciéon oficial, correspondiente a las

legalizaciones y reivindicaciones de dicho documento;

(b) Copia autentica debidamente certificada de la solicitud
estadinense nimero 60/158.202 del 7 de Octubre de 1999,
junto con su traduccion oficial, correspondiente a las

legalizaciones y reivindicaciones de dicho documento;

(6) Copia debidamente autenticada por el Notario Sexto del Circulo de
Bogota, de los documentos que acreditan la calidad de Traductor
Oficial del sefior Eduardo Calado Noguera quién elabord las
traducciones de las solicitudes estadinenses numeros 60/124.228
y 60/158.202, respecto de las cuales se reivindica prioridad en el

presente caso.

4. Anexo también me permito acompafiar comprobante de pago ndmero
26.714 expedido por la Superintendencia de Industria y Comercio, que acredita
el pago de la tasa de tramitacidon correspondiente al excedente de palabras que
contiene el extracto que debe aparecer en la Gaceta de la Propiedad Industrial

en relacién con la presente solicitud.

5. Ruego a usted tomar atenta nota de lo anterior y obrar de conformidad.

Sefior Superintendente,

NIO LLOREDA
T.P. 10.784
Cddigo 231
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RESUMEN OBJETO Y FINALIDAD DE LA INVENCION

COMPOSICIONES INSECTICIDAS SINERGICAS QUE COMPRENDEN UN
ANTAGONISTA DEL CAN}AL DE SODIO NEURONAL Y UN ARILPIRROL

La presente invencién provee una composicion insecticida sinérgica que
comprende como ingredientes activos esenciales un antagonista del canal de sodio

6» ~neuronal y un insecticida de arilpirrol.
Tambien se proveen métodos para el control sinérgico de insectos vy

proteccién para los cultivos.
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COMPOSICIONES INSECTICIDAS SINERGICAS QUE COMPRENDEN UN
ANTAGONISTA DEL CANAL DE SODIO NEURONAL Y UN ARILPIRROL

Antecedentes de la Inventién
Si bien se han desarroliado agentes y composiciones insecticidas para

controlar las plagas de insectos tales como plagas higiénicas o plagas de
agrohorticultura, y en la practica se han usado como agente simple o mixto,
todavia se estan buscando composiciones para el control de insectos que sean
ecoldgicamente seguras y econbmicamente eficientes. Las composiciones
insecticidas que permiten obtener régimenes de dosis eficaces reducidas,
‘ aumento de la seguridad ambiental y menor incidencia de resistencia de ios
L insectos, son sumamente deseables. Puede adoptarse la aplicacion rotacional de
agentes para el contro! de insectos que tienen diferentes modos de accién lo cual
constituye una buena practica de manipulacion de las plagas, pero sin embargo
esta realizacién no necesariamente proporciona un control de insectos
satisfactorio. Las combinaciones de agentes para el control de insectcs han sido
estudiadas pero sin embargo no siempre se ha obtenido una marcada accion
sinérgica. La obtencion de una composicion insecticida que demuestre que no hay
resistencia cruzada para los agentes insecticidas existentes, ningun problema de

toxicidad y poco impacto negativo sobre el ambiente es extremadamente dificil.
F. Por lo tanto es un objeto de esta invencion proveer una composiciéon
insecticida sinérgica que demuestre un alto efecto controlador con concomitante
reduccion del costo de produccion de los cultivos y reduccidon de la carga

AF ambiental.

204420 ‘ _ : - . : ,
Es otro objeto de esa invencion proveer metodos para el control sinérgico

de insectos y para mejorar la proteccion de los cultivos.
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enlacualWes 00 S:

X" e Y” son cada una independientemente H; halogeno; CN; SCN, alquilo
C1-Cs opcionalmente substituido con uno o mas grupos halogeno, NO,, CN, alcoxi
C1-C-4, alquiltio C4-C-4, fenilo, halofenilo, alquilsulfonilo C;-C-4, haloalquilsulfonilo
C1-C-4, 0 alcoxicarbonilo C1-C-4

alquenilo C2-C-4; haloalquenilo C,-C-4: alquinilo C2-C-4; haloalquinilo C,-C-4:
cicloalquilo C3-Ceg; halocicloalquilo C3-Cs; fenilo opcionalmente substituido con uno
0 mas grupos halégeno, CN, NO, alquilo C1-C-4, haloalquilo C1-C-4, alcoxi C1-C-
4, halo, alcoxi C1-C-4, alquiltio C4-C-y4, alquilsulfonilo C1-C-4, o]
haloalquilsulfonilo C;-C-4; 0 NR2sR2g;

m es un numero entero de 1, 2, 3, 4 6 B

G’ es fenilo opcionalmante substituido con uno o mas grupos que pueden ser
iguales o diferentes seleccionados de X"

un anillo heteroaromatico de 5 miembros que contienen uno o dos heteroatomos
seleccionados de 0 & 1 atomos de oxigeno, 0 6 1 atomos de azufre y0, 1062
atomos de nitrégeno, estando unido dicho anillo heteroaromatico de 5 miembros a
través de carbono y estando opcionalmente substituido con uno o mas grupos
que pueden ser iguales o diferentes seleccionados de X" 0

un anillo heteroaromatico de seis miembros que contiene uno o dos heteroatomos
seleccionados de 0 ¢ 1 &tomos de oxigeno, 0 6 1 atomos de azufrey 0, 1 6 2

atomos de nitrégeno, estando unido dicho anillo heteroaromatico de 6 miembros a

=
&
g
g
=

LN



través de carbono y estando opcionalmente substituido con uno o mas grupos
que pueden ser iguales o diferentes seleccionados de X”:

Q" es H; alquilo C4-Ce opcionalmente substituido con uno o mas grupos haldgeno,
CN, alcoxi C4-C3, alcoxicarbonilo C4-Cs, o fenilo opcionalmente substituido con
uno o mas grupos haldégeno, CN, NO;, alquilo Ci-C-s, haloalquilo C1-C-4,

alquilsulfonilo C4-C-4, o alquilsulfinilo C4-C-g4;

-alquenilo C2-Cs; alquinilo C,-Cg; 0 fenilo opcionalmente substituido con uno a tres

grupos, que pueden ser iguales o diferentes, seleccionados de X"

R23,R24, R2s, Ros, R27, R2s, ¥ Rae son cada uno independientemente H ¢ alquilo
C1-C4; y la configuracion de la linea de puntos C = N representa un doble
enlace o un enlace simple ( es decir C-N o C=N); o un estereoisémero del mismo.

Otros compuestos antagonistas del canal de sodio neuronal preferidos de
la invencion son aquellos compuestos de férmula IV 6 V en los cuales la
configuracion de linea de puntos C— N representa un doble enlace.

Otros compuestos antagonistas del canal de sodio neuronal que se usan
en la composicion de la invencion son aquellos compuestos de férmula IV o V en
los cuales W es O; X" e Y” son cada uno independientemente H: G es fenilo
opcionalmente substituido con uno o mas atomos de haldégeno; Q' es halofenilo o
alquilo C4-C-4, opcionalmente substituido con un grupo fenilo o halofenilo; y la
configuracion de la linea de puntos C = N representa un doble enlace.

Los insecticidas de arilpirrol incluyen aquellos descritos en la patente
norteamericana 5.010.098; en la patente norteamericana 5.492.925 y en la
patente norteamericana 5.284.863. Ejemplos de insecticidas de arilpirrol
apropiados para ser usados en la composicion de la invencidon son aquellos

arilpirroles que tienen la férmula estructural



REIVINDICACIONES

Hébiendo asi especialmente descrito y determinado la naturaleza de la
presente invencion y la forma como la misma ha de ser llevada a la practica. se
declara reivindicar como de propiedad y derecho exclusivo:

1.Una composicién insecticida . sinérgica que comprende una cantidad
sinérgicamente eficaz de un antagonista del canal de sodio neuronal y un
insecticida de arilpirrol en el cual el compuesto antagonista del canal de sodio

tiene la estructura de formula:
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en la cual A es CR4Rs 6 NRg;

Wes 006 S;

XY, Z X, Y'yZ son cada uno independientemente H; haloégeno: OH; CN;
NO,; alquilo C4-Ce opcionalmente substituido con uno o mas grupos halégeno,
alcoxi C4-Cs, haloalcoxi C4-Ca, cicloalquilo C3-Cs, alqueniloxi C2-Cs, 0 sulfoniloxi;

alcoxi C4-Cs, opcionalmente substituido con uno o mas grupos halogeno.
alcoxi C41-C3, o cicloalquilo C3-Ceg;

alcoxicarbonilo C4-Ce, cicloalquilcarboniloxi Cs-Ce, fenilo opcionalmente
substituido con uno 0 mas grupos de

halégeno, alquilo C1-C4, o alcoxi C1-C4 aminocarboniloxi opcionalmente
substituido con uno o mas grupos alquilo C4-C3;

alcoxicarboniloxi C1-Ce; alquilsulfoniloxi C-Cs; alquenilo C2-Ce 0 NR12R13;

m, p ¥ q son cada uno independientemente un nimero entero elegido de 1,
2,3,4065;

n es un numero entero elegido de 0, 1 6 2;

r es un numero entero elegido de 1 6 2;

t es numero entero elegido de 1, 2, 3 6 4;

R, Ry, Rz, Rs, Rqy Rs son cada uno independientemente H o alquilo C1-Cy;
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Rs es H, alquilo C4-Cs; haloalquilo C1-Ce; alcoxialquilo C4-Ce; alcoxi C1-Ce;

i’haloalcoxi‘ Ci-Cs; alquenilo C,-Ce , alquinilo C2-Cs , alquilcarbonilo C4-Csg,

alcoxicarbonilo C4-Cs, alquiltio C4-Cs, 0 haloalquiltio C4-Cs,

R7 y Rs son cada uno independientemente H; haldgeno, alquilo C;-Cg;
alquilcarboniloxi C4-Cs; o fenilo opcionalmente substituido con uno o mas de los
grupos halogeno, CN, NO,, alquilo Cy-Cs, haloalquilo C»-Cg, alcoxi Ci-Ce; O
haloalcoxi C4-Cs;

Rg y R1o son cada uno independientemente H, o alquilo C4-Cg;

Ri1 es H, alquilo C4-Cs, haloalquilo C;-Ce, alquilcarbonilo C-Cq
alcoxicarbonilo C4-Cg 0 haloalcoxicarbonilo C1-Cs

R12 ¥ Ry3 son cada uno independientemente H, o alquilo C;-Ce;

G es H; alquilo C1-Ce opcionalmente substituido con uno o mas grupos de
halégeno, alcoxi C4-Cs, haloalcoxi C4-Cg, CN, NO2S(O)yR14, COR1s, CO2R¢s, fenilo
o cicloalquilo C3-Cs; alcoxi C1-Cg, haloalcoxi C1-Cs CN, NO,. S(O)uR17; COR;g;
COzR4g; fenilo opcionalmente substituido con uno o mas grupos de haldgeno,
CN, haloalquilo C4-C3, o haloalcoxi C;-Cs;

cicloalquilo C3-Cg 0 feniltio;

Q es fenilo opcionalmente substituido con uno o mas grupos de halégeno, CN
SCN, NO2, S(O)yR20, alquilo C1-C4, haloalquilo C4-Cy, alcoxialquilo C¢-C4, alcoxi
C1-Cs, haloalcoxi C4-Ce, 0 NR21R22;

u es un nimero enterode 0, 1 6 2;

R14, Ris, Reg, R17, Ris, R1g, R21 ¥ Ra2 s0n cada uno independientemente H 6
alquilo C¢-Ceg;

R47 ¥ Rao son cada uno independientemente alquilo C1-Cg, 0 haloalquilo
C1-Cs,

Ra3 es CO2R34

Rs4 es H, alquilo C4-Cg, haloalquilo C;-Cg, fenilo o halofenilo;
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X" e Y" son cada una independientemente H; halogeno; CN; SCN, alquilo C1-Cs

opcionalmente substituido con uno 0 mas grupos haldgeno, NO,, CN, alcoxi C4-C-
4, alquiltio C4-C-4, fenilo, halofenilo, alquilsulfonilo C1-C-4, haloalquilsulfonilo  Ci-
C-4, 0 alcoxicarbonilo Cq-C-4

alquenilo C2-C-4; haloalauenilo C,-C-4; alquinilo C,-C-4; haloalquinilo Co-C-4;
cicloalquilo C3-Cs; halocicloalquilo C3-Cg; fenilo opcionalmente substituido con uno
0 mas grupos halégeno, CN, NO,, alquilo C4-C-4, haloalquilo C1-C-4, alcoxi
C1-C-4, haloalcoxi C4-C-;,  alquiltio C4-C-s,  alquilsulfonito  C4-C-s, o
haloalquilsulfonilo C4-C-4; 0 NR2gR2s:
G’ es fenilo opcionalmente substituido con uno o mas grupos que pueden ser

‘ iguales o diferentes seleccionados de X”;

un anillo heteroaromatico de 5 miembros que contienen uno o dos heteroatomos

€y

seleccionados de 0 & 1 atomos de oxigeno, 0 6 1 atomos de azufre y0 162
atomos de nitrégeno, estando unido dicho anillo heteroaromatico de 5 miembros a
través de carbono y estando opcionalmente substituido con uno o mas grupos
que pUeden ser iguales o diferentes seleccionados de X"; o

un anillo heteroaromatico de 6 miembros que contiene uno o dos hetero&tomos
seleccionados de 0 ¢ 1 atomos de oxigeno, 0 6 1 atomos de azufre y0 1062
atomos de nitrégeno, estando unido dicho anillo heteroaromatico de 6 miembros a
través de carbono y estando opcionalmente substituido con uno o mas grupos

. que pueden ser iguales o diferentes seleccionados de X"

Q' es H; alquilo C4-Cs opcionalmente substituido con uno o mas grupos haldgeno,
CN, alcoxi C4-Cs, alcoxicarbonilo C1-Ce, 0 fenilo opcionalmente substituido con
uno o mas grupos halogeno, CN, NO, alquilo Cq-C-q, haloalquilo C4-C-4
alquilsulfonilo C4-C-4, o alquilsulfinilo C1-C-4;

alquenilo C2-Cg; alquinilo C»-Cg; o fenilo opcionalmente substituido con uno a tres

grupos, que pueden ser iguales o diferentes, seleccionados de X":



R,3, R24, R2s, Ras, R27, R2s, ¥ R2g son cada uno independientemente H 6 alquilo
C1-Ca4;-; vy la configuracion de la linea de puntos C ... N representa un doble
enlace o un enlace simple ( es decir C-N o C=N); o un estereoisémero del mismo,

y donde el insecticida de arilpirrol es un compuesto de formula VI

Hal CN
/U\Ar
2x+1cx 1?’
D
(VI)
L 1T‘ao R,,
M
enlacual Ar es o ﬂ H
Al R32

Hal es Cl o Br;

X es un numero enterode 1,2, 3,4, 56 6;

D es H; alquilo C4-Ce opcionalmente substituido con uno o mas grupos haldgeno,
CN, OH, alcoxi C1-Cs4, haloalcoxi C4-C4, alquiltio C4-Cs, alquilcarboniloxi C4-Ca,
haloalquiitio C1-C4, alquenilcarboniloxi C,-Cs, fenilcarboniloxi, halofenilcarboniloxi,
fenoxi, halofenoxi, fenilo, halofenilo o alquilfenilo C1-Cs,

alguenilo C2-Cg, haloalquenilo C,-Cq; CN; alquinilo C»-Cs; haloalquinilo C»-Cg; di-
(alquilo C1-C4)aminocarbonilo; o polimetileniminocarbonilo Cz-Cs;

L es H o halogeno;
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‘M y M’ son cada uno independientemtne H. haldgeno, CN, NO,, alquilo C4-Cu,
haloalquilo C4-C4, alcoxi C4-Cy4, haloalcoxi C4-Cy, alquiltio C4-Cy4, haloalquiltio C-
Ca, valquilsulfonilo C1-Cs, haloalquilsulfonilo  C4-C4, alquilcarbonilo  C4-Ca.
haloalquilcarbonilo C1-C4, NR3sRss 0 cuando M y M' estan unidos a atomos de
carbono adyacentes, pueden ser tomados conjuntamente con los atomos de
carbono a los cuales estan unidos para formar un anillo en el cual MM’ representa
~0OCH20-0OCF,0- 6 ~CH=CH-CH=CH-;

AesOoS;

Rao, Ra1y Raz2 pueden tomarse conjuntamente con los atomos de carbono a los
cuales estan unidos para formar un anillo en el cual R3;-R3; pueden ser tomados
conjuntamente con los atomos de carbono a los cuales estan unidos para formar

un anillo en el cual R31R3; representan

L' L",'T y V son cada una independientemente H, halégeno, CN o NO, con la
condicion de que no mas de dos de L', L", Ty V sean NOz: vy
R3s ¥ Ras son céda unalindependientemente H o alquilo C1-Ca.

2. La composicién de acuerdo con la reivindicacion 1 en la cual la relacién
del antagonista del canal de sodio neuronal al insecticida de arilpirrol es de
1:10 a 1:50.

3. La composicion de acuerdo con la reivindicacion 2 en la cual dicho

A

antagonista del canal de sodio neuronal y dicho insecticida de arilpirrol estan
dispersados en un diluyente inerte solido o liquido.

4. La composicion de acuerdo con la reivindicacidon 1 que tiene un
compuesto de formula | o de férmula Ill en el cual la confiéuracién de la linea de

puntos C=. N representa un doble enlace.

=
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5. La composicion de acuerdo con la reivindicacion 4 en la cual W as 0O, X
es trifluormetoxi y esta en posicién 4; Y es trifluormetilo y esté en posicion 3; Zes
CN y estd en posicion 4; A es CHz n es O, m, p y q son cada una
independientemente 1; R y Ry son cada una independientemente H; Z es Cli Razy
G son cada uno independientemente CO,CHas; y Q es p-(trilfuormetoxi)fenilo.

6. La composicion de acuerdo con la reivindicacion 1 que tiene un
insecticida de arilpirrol de formuila VI en la cual D es H o etoximetilo; Ar es fenilo
substituido con uno o dos grupos halogeno o halometilo; y x es 1.

7. Un método para el control sinérgico de insectos que comprende poner
en contacto dicho insecto con una cantidad sinérgicamente eficaz de una
combinacién de un antagonista del canal de sodio neuronal y un insecticida de
arilpirrol tal como se describid en la reivindicaicon 1.

8. El método de acuerdo con la reivindicacion 7 en el cual el antagonista
del canal de sodio neuronal esta presente en una relacion con el insecticida de

arilpirrol de 1:10 a 1:50 ytlgnve un compuesto antagonista del
canal de sodio neuronal de férmula | o de férmula Il donde la configuracion de la
linea de puntos C -= N representa un doble enlace y W es O; X es trifluormetoxi
y esta en posicion 4; Y es trifluormetilo y estd en posicion 3; Z es CN y esta en
posicién 4: A es CHz, nes 0; m, p y g son cada uno independientemente 1. Ry Ry
son cada uno independientemente H, Z' es Cl, Rs3 y G son cada uno
independientemente CO,CHz; y Q es p-(trifluormetoxi)fenilo.

9. El método de acuerdo con la reivindicacion 7 que tiene un insecticida de
arilpirrol de la férmula VI en la cual D es H o etoximetilo; Ar es fenilo substituido

con uno o dos grupos halégeno o halometilo; y x es 1.
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REIVINDICACIONES :

1.

Una composicidn insecticida sinergetica la cual consta de una
cantidad eficaz de un canal de neuronas de sodio antagonista y un

insecticida arilopirrole.

2 La composicién de acuerdo a la reivindicacion 1 en la cual el
promedio del canal de neuronas de sodio antagonista al insecticida de

arilopirridole es aproximadamente de 1:10 hasta 1:50.

3. La composicién de acuerdo a la reivindicacién 2 en el cual
dicho canal de neuronas de sodio antagonistas y el mencionado
insecticida arilopirrole son dispersos en un diluyente inerte sélido o

liquido.

4. La composicion de acuerdo a la reivindicacidn 1 el cual tiene

un compuesto de canal de neuronas de sodio antagonista ﬁ]_j

compuesto de la formula @M
w),wp
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en el cual A es CR4R5 o NR6;

WesOoS:

X,Y,7Z,X’,Y’, yZ’ son cada uno independientemente H;
halégeno; OH; CN; NO2; C1-C6- alquilo opcionalmente
sustituido con uno o mds halégenos, C1-C3 alcoxi, C1-C3
haloalcoxi, C3-C6 cicloalquilo, C2-C6 alqueniloxi o grupos

de sulfoniloxi;

C1-C6 alcoxi opcionalmente sustituidos con uno o mas haldgenos,

C1-C3-alcoxi o C3-C6 grupos de cicloalquilo;

C1-C6 alcoxicarbonilo, C3-C6 cicloalquilocarboniloxi, fenilo
opcionalmente sustituido con uno o mas halégenos, C1-C4 alquilo o

C1-C4 grupos de alcoxi;

aminocarboniloxi opcionalmente sustituido por uno o mas grupos de

C1-C3- alquilo;

L

C1-C6 alcoxicarboniloxi; C1-C6 alquilosulfonW

C2-C6 alquenilo; o NR12R13; pe

0



m, p y q son cada uno un nimero entero de 1,2, 3,4, 0 5;

n e€s un nimero entero de 0, 1 o 2;

r es un nimero entero de 1 hasta 2;

t es un nimero entero de 1, 2, 3, o 4;

R, R1, R2, R3, R4 y R5 son cada uno independientes de H o C1-C4

alquilo;

R6 es H, C1-C6 alquilo, C1-C6 haloalquilo, C1-C6 alcoxialquilo, C1-
C6 alcoxi, C1-C6 haloalcoxi, C2-C6 alquenilo, C2-C6 alquenilo, C2-
C6 alquinilo, C1-C6 alquilocarbonilo, C1-C6 alcoxicarbonilo, C1-C6

alquiltio, o C1-C6 haloalquiltio;

R7 y R8 son cada uno independientes de H; halégeno; C1-Céalquilo;
C1-C6 alquilocarboniloxi; o fenilo opcionalmente sustituido con uno
o mas halégenos, CN, NO2, C1-Cé6alquilo, C2-C6 haloalquilo, C1-

Cé6alcoxi o C1-C6 grupos de haloalcoxi;

R9 y R10 son cada uno independientes de H, o C1-C4alquilo;
R11 es H, C1-C6 alquilo, C1-C6 haloalquilo, C1-C4 \}V

alquilocarbonilo, C1-C6 alcoxicarbonilo o C

haloalcoxicarbonilo; W

10
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R12 y R13 son cada uno independientes de H o C1-C6 alquilo;
G es H; C1-C6 alquilo opcionalmente sustituido con uno o mas
halégenos, C1-C4 alcoxi, C1-C6haloalcoxi, CN, NO2S (O)uR 14,

COR15, CO2R16, fenilo o C3-C6 grupos de cicloalquilo;

C1-Cé6alcoxi; C1-C6 haloalcoxi; CN; NO2; S(O)u R17; COR18;
CO2R19; fenilo opcionalmente sustituido con uno o més halégenos,

CN, C1-C3 haloalquilo o C1-C3 grupos de haloalquilo;

C3-C6 cicloalquilo; Feniltio;

Q es fenilo opcionalmente sustituido con uno o mas halégenos, CN,
SCN, NO2, S(O)uR20, C1-C4 alquilo, C1-C4-haloalquilo, C1-C4
alcoxialquilo, C1-C6 alcoxi, C1-C6haloalcoxi, o grupos de

NR21R22;

R14, R15, R16, R18, R19, R21 y R22 son cada uno independientes

de H o C1-C6 alquilo;

R17 y R20 son cada uno independientes de Cl-C‘Q/gIQMCG
Fasr

haloalquilo;

11
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R33 es CO2R34;
R34 es H, C1-C6 alquilo, C1-C6 haloalquilo, fenilo o halofenilo; y la
configuracién de la linea de puntos C.-.N representa un doble enlace

o un enlace Unico; o un estereoisémero del mismo.

5. La composicién de acuerdo a la Reivindicacion 4 la cual tiene

un compuesto de la formula I o la formula II1.

6. La composicién de acuerdo a la reivindicacién 5 la cual
tiene un compuesto de acuerdo a la formula [ o la formula IIl en el
cual la configuracién de la linea de puntos C.-. representa un doble

enlace.

7. LLa composicién de acuerdo a la reivindicacion 6 en la cual

la formula Il del compuesto se encuentra en la forma S.

8. La composicién de acuerdo a la reivindicaciéon 7 en la cual W
es O; X es trifluorometoxi y se encuentra en la 4 posicién; Y es
trifluorometoxi y se encuentra en la 3 -posicion; Z es CN y se

encuentra en la 4-posicion; A es CH2; nes O;m, py q Jtada uno

independientes de 1; R y R1 son cada ur‘fv'ﬁy@ndientes de H; Z’ es

12



trifluorometoxi y se encuentra en la 3 -posicién; Z es CN y se

1+ a0

encuentra en la 4-posicién; A es CH2; nes 0; m, p y q son cada uno

independientesvde 1; Ry R1 son cada uno independientes de H; Z’ es

Cl; R33 y G son cada uno independientes de CO2CH3; y Q es p-

(trifluorometoxi)fenilo.

0. La composicion de acuerdo a la reivindicacidn 1 hasta 8 la

cual tiene un insecticida de arilopirrole de la formula VI

en el cual Ar es

H

Hal

2X+1 x

or

/ \

(VI)

CN

Rzo R

13



D es H, C1-C6 alquilo opcionalmente sustituido por uno o mas
halégenos, CN, OH, C1-C4 alcoxi, C1-C4 haloalcoxi, C1-C5
alquiltio, C1-C4 alquilocarboniloxi, fenilocarboniloxi,
halofenilocarboniloxi, fenoxi, halofenoxi, fenilo, halofenilo o

C1-C3 grupos de alquilofenilo;

C2-C6 alquenilo, C2-C6 haloalquenilo, CN, C2-Cé6alquinilo, C2-C6
haloalquinilo, di-(C1-C4 alquilo)aminocarbonilo o C3-C6

polimetiloeneiminocarbonilo;

L es H o haldgeno;

M y M1 son cada uno independientes de H, halégeno, CN, NO2, C1-
C4 alquilo, C1-C4 haloalquilo, C1-C4 haloalquiltio, C1-C4
alquilosulfonilo, C1-C4 haloalquilosulfonilo, C1-C4
alquilocarbonilo, C1-C4 haloalquilocarbonilo, NR35R36 o cuando M
y M1 se encuentran unidos a los dtomos de carbono adyacentes,
entonces pueden tomarse juntos con los 4tomos de carbono al cual se
encuentran unidos para formar un anillo en el cual MM1 representa -

-

OCH20-, -OCF20- 0 -CH=CH-CH=CH;

A’esOo0S; p—”

o~

14




R30, R31 y R32 son cada uno independientes del hidrégeno,
halégeno, NO2, CHO o R31 y R32 pueden tomarse juntos con los
atomos de carbono al cual e encuentran unidos para formar un anillo

en el cual R31R32 representan

L L” T V

- C= C- C= C— ;

L’, L”, Ty V son cada uno independientes de H, Hal6geno, CN o
NO2 siempre y cuando que no més de dos L’, L, T o V sean NO2;

y R35, R36 son cada uno independientes de H o C1-C4 alquilo.

10.  La composicién de acuerdo a la reivindicacién 9 que tiene un
insecticida arilopirrole de la formula VIen el cual Des Ho
etoximetilo; Ar es fenilo sustituido con uno o dos halégenos o grupos

de halometilo; y x es 1.

11.  La composicién de acuerdo a la reivindicaciéE que tiene un

compuesto de canal de neuronas de sodic@-@gmp@tas de la formula

fpwert”

15

16



(IV)

enelcual WesOu §;

" R..W R
Y . 126 || |27
N“"C—C-TNI‘II—Q‘

Gl

(V)

X’y Y’ son independientes de H; halégeno; CN; SCN; C1-C6 alquilo

opcionalmente sustituido con uno o mas halégenos, NO2, CN, C1-C4

alcoxi, C1-C4 alquiltio, fenilo, halofenilo, C1-C4 alquilosulfonilo,

C1-C4 haloalquilosulfonilo o C1-C4 grupos de alcoxicarbonilo;

(C2-C4 alquenilo, C2-C4 haloalquenilo, C2-C4 alquinilo; C2-C4

haloalquinilo; C3-C6 cicloalquilo; C3}—C6 halocicloalquilo; fenilo

opctonalmente sustituido con uno o mas halégenos, CN, NO2, C1-C4

alquilo, C1-C4 haloalquilo, C1-C4alcoxi, C1-C4 haloalcoxi, ijﬁ) ‘\

alqulltlo C1-C4 alquilosulfonilo o grupos de C1 C4 @p

haloalquilosulfonilo;

OPM

%4
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m es un ndmero enterode 1,2,3,4, 0 5;

G’ es fenilo opcionalmente sustituido con uno o mds grupos los

cuales pueden ser iguales o diferentes seleccionados de X’ ;
un anillo heteroaromatico de 5 miembros que contiene de uno
a dos heteroatomos seleccionados de 0 o 1 oxigeno, 0 o 1
azufre y 0, 1 o 2 dtomos de nitrégeno dichos anillo
heteroaromatico de 5 miembros el cual se encuentra unido por
medio del carbono y este puede ser opcionalmente sustituido
con uno o mas grupos, los cuales pueden ser iguales o

diferentes, seleccionados de X’; o

un anillo heteroaromatico de 6 miembros que contiene de uno
a dos heteroatomos seleccionados de 0 o 1 oxigeno, 0 o 1
azufre y 0, 1 o 2 atomos de nitrégeno dichos anillo
heteroaromatico de 6 miembros el cual se encuentra unido
por medio del carbono y este puede ser opcionalmente
sustituido con uno o mds grupos, los cuales pueden ser iguales

o diferentes, seleccionados de X’

£ goondoCollects
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Q es H; C1-C6 alquilo opcionalmente sustituido con uno o més
halégenos, CN, C1-C3 alcoxi, C1-C6 alcoxicarbonilo o fenilo
opcionalmente sustituido con uno o mds halégenos, CN, NO2,
C1-C4 alquilo, C1-C4 haloalquilo, C1-C4 alquilosulfonilo o

grupos de C1-C4 alquilosulfinilo;

C2- C6 alquenilo; C2-C6 alquinilo; o fenilo opcionalmente sustituido
con uno o hasta tres grupos, los cuales pueden ser iguales o

diferentes, seleccionados de X’ ;

R23, R24, R25, R26, R27, R28 y R29 son cada uno independientes
de H o C1-C4 alquilo; y la configuracién de la linea de puntos
C.-.N representa un enlace doble o un enlace sencillo; o

un estereoisémero del mismo.

12.  Un método para control sinergético de insectos el cual

consiste en hacer contacto con dicho insecto con una canﬁdad eficaz

sinergetica de la mezcla del canal de sodio @&nﬁoﬁff yel

\ Lo
insecticida de arilopirrole. E/J*’W

18
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P
13. El método de acuerdo a la reivindicacién 12 en el cual el

canal de ﬁeuronas de sodio antagonista se presenta en un promedio

del insecticida de arilopirrole aproximadamente en un

1:10 hasta 1:50.

14. El método de acuerdo a la reivindicacion 12 el cual tiene un

compuesto del canal de neuronas de sodio antagonista de la formula

Y
P
R W R
X, RIERE Zq
N—C—N—N=—=C—A— (CRZRB) :
X )
X]
m
v (CR7R8)1'
N\ R9
R
‘ 10 v
P
e
R

(I1) am__
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en el cual A es CR4RS o NR6;

WesOoS;

X,Y,Z,X’,Y’, y Z’ son cada uno independientemente H;
hal6geno; OH; CN; NO2; C1-C6- alquilo opcionalmente
sustituido con uno o mas halégenos, C1-C3 alcoxi, C1-C3
haloalcoxi, C3-C6 cicloalquilo, C2-C6 alqueniloxi o grupos

de sulfoniloxi;

C1-C6 alcoxi opcionalmente sustituidos con uno o mas halégenos,

C1-C3-alcoxi o C3-C6 grupos de cicloalquilo;

C1-C6 alcoxicarbonilo, C3-C6 cicloalquilocarboniloxi, fenilo
opcionalmente sustituido con uno o mds halégenos, C1-C4 alquilo o

C1-C4 grupos de alcoxi;

aminocarboniloxi opcionalmente sustituido por uno o meas grupos de

C1-C3- alquilo;

C1-C6 alcoxicarboniloxi; C1-C6 alquilosulfoniloxi;}_\/ Ho

20
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C2-C6 alquenilo; o NR12R13;

m, p y q son cada uno un nimero entero de 1, 2, 3,4, 0 5;

n es un numero entero de 0, 1 0 2;

r es un nimero entero de 1 hasta 2;

t es un nimero entero de 1, 2, 3, o0 4;

R, R1, R2, R3, R4 y R5 son cada uno independientes de H o C1-C4

alquilo;

R6 es H, C1-C6 alquilo, C1-C6 haloalquilo, C1-C6 alcoxialquilo, C1-
C6 alcoxi, C1-C6 haloalcoxi, C2-C6 alquenilo, C2-C6 alquenilo, C2-
C6 alquinilo, C1-C6 alquilocarbonilo, C1-C6 alcoxicarbonilo, C1-C6

alquiltio, o C1-C6 haloalquiltio;

R7 y R8 son cada uno independientes de H; halégeno; C1-Cé6alquilo;
C1-C6 alquilocarboniloxi; o fenilo opcionalmente sustituido con uno
o mas halégenos, CN, NO2, C1-Céalquilo, C2-C6 haloalquilo, C1-

Céalcoxi o C1-C6 grupos de haloalcoxi;

R9 y R10 son cada uno independientes de H@&ﬁgﬁlquilo;

21
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R11 es H, C1-C6 alquilo, C1-C6 haloalquilo, C1-C4
alquilocarbonilo, C1-C6 alcoxicarbonilo o C1-C6

haloalcoxicarbonilo;

R12 y R13 son cada uno independientes de H o C1-C6 alquilo;
G es H; C1-C6 alquilo opcionalmente sustituido con uno o més
hal6genos, C1-C4 alcoxi, C1-C6haloalcoxi, CN, NO2S (O)uR14,

CORI15, CO2R16, fenilo o C3-C6 grupos de cicloalquilo;

C1-Céalcoxi; C1-C6 haloalcoxi; CN; NO2; S(O)u R17; COR18;
CO2R19; fenilo opcionalmente sustituido con uno o méas halégenos,

CN, C1-C3 haloalquilo o C1-C3 grupos de haloalquilo;

(C3-C6 cicloalquilo; Feniltio;

Q es fenilo opcionalmente sustituido con uno o més halégenos, CN,
SCN, NO2, S(O)uR20, C1-C4 alquilo, C1-C4-haloalquilo, C1-C4
alcoxialquilo, C1-C6 alcoxi, C1-C6haloalcoxi, o grupos de
NR21R22;

R14, R135, R16, R18, R19, R21 y R22 son cada uno ind@&%i&)ﬂl%}:

de H o C1-C6 alquilo; Ao
Yt
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R17 y R20 son cada uno independientes de C1-C6 alquilo o C1-C6

haloalquilo;

R33 es CO2R34;
R34 es H, C1-C6 alquilo, C1-C6 haloalquilo, fenilo o halofenilo; y la
configuracién de la linea de puntos C.-.N representa un doble enlace

o un enlace Unico; o un estereoisdmero del mismo.

15. El método de acuerdo a la reivindicacion 14 la cual tiene el

compuesto de la formula I o la formula III.

16. El método de acuerdo a la reivindicacién 15 la cual tiene el
compuesto de la formula [ o formula III en el cual la configuracién

de la linea de puntos C.-.N representa un enlace doble.

17. El método de acuerdo a la reivindicacidon 16 en la cual la

formula 1} del compuesto se encuentra en la forma S.

- 18. El método de acuerdo a la reivindica@i/ﬁ}?%:l la cual W

es O; X es trifluorometoxi y se eﬁi’w& la 4 posicién; Y es

23



trifluorometoxi y se encuentra en la 3 -posicién; Z es CN y se ‘
encuentra en la 4-posicién; A es CH2; nes 0; m, p y q son cada uno
independientes de 1;‘R y R1 son cada uno independientes de H; Z° es
Cl; R33 y G son cada uno independientes de CO2CH3; and Q es p-

(trifluorometoxi)fenilo.

19. Fl método de acuerdo a la reivindicacién 12 o 18 la cual

tiene un insecticida de arilopirrole de la formula VI

Hal CN
2x+1cx I?T Ar
D
(IV)
L
R3o R31
. M
en el cual Ar es or \ ;
Al Rzz

Hal es Cl oy'Bré
X es un nimero enterode 1,2,3,4,5 0 6;

D es H, C1-C6 alquilo opcionalmente sustituido por uno o mas

hal6genos, CN, OH, C1-C4 alcoxi, C1-C4 haloalcoxi, C1-C5 YL/

alquiltio, C1-C4 alquilocarboniloxi, f ilocarbﬂiW
o~
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66 5%
halofenilocarboniloxi, fenoxi, halofenoxi, fenilo, halofenilo o

C1-C3 grupos de alquilofenilo;

C2-C6 alquenilo, C2-C6 haloalquenilo, CN, C2-C6alquinilo, C2C6
haloalquinilo, di-(C1-C4 alquilo)aminocarbonilo o C3-C6

polimetiloeneiminocarbonilo;

L es H o halégeno;

My M1 son cada uno independientes de H, hal6geno, CN, NO2, C1-
(4 alquilo, C1-C4 haloalquilo, C1-C4 haloalquiltio, C1-C4
alquilosulfonilo, C1-C4 haloalquilosulfonilo, C1-C4
alquilocarbonilo, C1-C4 haloalquilocarbonilo, NR35R36 o cuando M
y M1 se encuentran unidos a los dtomos de carbono adyacentes,
entonces pueden tomarse juntos con los 4tomos de carbono al cual se

encuentran unidos para formar un anillo en el cual MM1 representa -

OCH20-, -OCF20- 0 -CH=CH-CH=CH;

A’esOo0S;
R30, R31 y R32 son cada uno independientes del hidrégeno,

-

halégeno, NO2, CHO o R31 y R32 pueden tomarse juntos 539,1%
atomos de carbono al cual e encuentran unidos para@ﬂ’gér un anillo

5
en el cual R31R32 representan W(,P’

25
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~-C= C- C= C-- ;

L’,L”, Ty V son cada uno independientes de H, Hal6geno, CN o

NO2 siempre y cuando que no més de dos L., L, T o V sean NO2;

y R35, R36 son cada uno independientes de H o C1-C4 alquilo.

20. El método de acuerdo a la reivindicacion 19 el cual tiene un

insecticida de arilopirrole de la formula VI en el cual D es H o

etoximetilo; Ar es fenilo sustituido con uno o dos halégenos y grupos

de halometilo; y x es 1.

21. El método de acuerdo a la reivindicacion 12 en cual tiene un

compuesto de un canal de neuronas de sodio antagonistas de la

formula
1 R W
L 12311 Roa
N—CTﬁzs
N '
Gl

\x\ (i

N—

V)

Edon

H T27
c~C= NN—Q'

&;;Qﬁmb/t ’
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X’y Y’ son independientes de H; halégeno; CN; SCN; C1-C6 alquilo
opcionalmente sustituido con uno o mas halégenos, NO2, CN, C1-C4
alcoxi, C1-C4 alquiltio, fenilo, halofenilo, C1-C4 alquilosulfonilo,

C1-C4 haloalquilosulfonilo o C1-C4 grupos de alcoxicarbonilo;

(C2-C4 alquenilo, C2-C4 haloalquenilo, C2-C4 alquinilo; C2-C4
haloalquinilo; C3-C6 cicloalquilo; C3-C6 halocicloalquilo; fenilo
opcionalmente sustituido con uno o mas halégenos, CN, NO2, C1-C4
alquilo, C1-C4 haloalquilo, C1-C4alcoxi, C1-C4 haloalcoxi, C1-C4
alquiltio, C1-C4 alquilosulfonilo o grupos de C1-C4

haloalquilosulfonilo;

C1- C4 alquilocarbonilo; C1-C4 haloalquilocarbonilo; o NR28R29;

*
-

m es un nimero enterode 1,2, 3,4,0 5;

G’ es fenilo opcionalmente sustituido con uno o méds grupos los
cuales pueden ser iguales o diferentes seleccionados de X’ ;
un anillo heteroaromatico ylembros que contiene de uno

a dos heteroatomos onados de 0 o I oxigeno, 0o 1

C/,D»
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heteroaromatico de 5 miembros el cual se encuentra unido por

azufre y 0, 1 o 2 4tomos de nitrégeno dichos anillo

medio del carbono y este puede ser opcionalmente sustituido
con uno o mas grupos, los cuales pueden ser iguales o

diferentes, seleccionados de X’; o

un anillo heteroaromatico de 6 miembros que contiene de uno
a dos heteroatomos seleccionados de 0 o 1 oxigeno, 0o 1
azufre y 0, 1 o 2 4tomos de nitrégeno dichos anillo
heteroaromatico de 6 miembros el cual se encuentra unido
por medio del carbono y este puede ser opcionalmente
sustituido con uno o méas grupos, los cuales pueden ser iguales

o diferentes, seleccionados de X’;

Q es H; C1-C6 alquilo opcionalmente sustituido con uno o mas
halégenos, CN, C1-C3 alcoxi, C1-C6 alcoxicarbonilo o fenilo
opcionalmente sustituido con uno o mas halégenos, CN, NO?2,

C1-C4 alquilo, C1-C4 haloalquilo, C1-C4 alquilosulfonilo o

grupos de C1-C4 alquil(és&f;% v‘\/ -
sa
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C2- C6 alquenilo; C2-C6 alquinilo; o fenilo opcionalmente sustituido
con uno o hasta tres grupos, los cuales pueden ser iguales o

diferentes, seleccionados de X’ ;

R23, R24, R25, R26, R27, R28 y R29 son cada uno independientes
de H o C1-C4 alquilo; y la configuracién de la linea de puntos
C.-.N representa un enlace doble o un enlace sencillo; o

un estereoisdOmero del mismo.

22.  Un método para proteger una planta de infecciones o ataques
producidos por insectos, el cual consiste en aplicar al follaje o tallo
de dicha planta, una cantidad eficaz de composicion sinergética de

acuerdo a la reivindicacion 1.

23. El método de acuerdo a la reivindicacién 19 en la cual la

planta es una planta de algodén.

24. 'El método de acuerdo a la reivindicacién 20 en kcual el

insecto €s un lepidoptera o coleopterw r @
wg
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SYNERGISTIC INSECTICIDAL COMPOSITIONS

ABSTRACT OF THE INVENTION

The present invention provides a synergistic

ingecticidal composition comprising as essential active
ingredients a neuronal sodium channel antagonist and an

arylpyrrole insecticide.
Also provided are methods for synergistic insect

control and crop protection.
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SYNERGISTIC INSECTICIDAL COMPOSITIONS

BACKGROUND OF THE INVENTION
Although insecticidal agents and compositiong have
been developed to control insect pests such as
agrohorticultural pests or hygienic pests, and in practice
have been used as a single or a mixed agent, economically

efficient and ecologically safe insect control compositions

are still being sought. Insecticidal compositions which

allow for reduced effective dosage rates, increased
environmental safety and lower the incidence of insect
resistance are highly desirable. The rotational application
of insect control agents having different modes of action
may be adopted for good pest management practice, however,
this approach does not necessarily give satisfactory insect
control. Combinations of insect control agents have been
studied, however, a high synergistic action has not always
been found. Obtaining an insecticidal composition which
demonstrates no cross-resistance to existing insecticidal
agents, no toxicity problems and little negative impact on
the environment is extremely difficult.

Therefore, it is an object of this invention to provide
a synergistic insecticidal composition which demonstrates a
high controlling effect with concomittant reduced crop
production cost and reduced environmental load.

It is another object of this invention to provide
methods for synergistic insect control and enhanced crop

protection.
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SUMMARY OF THE INVENTION

The present invention provides a synergistic
insecticidal composition comprising as essential active
ingredients a synergistically effective amount of a
neuronal sodium channel antagonist and an arylpyrrole
insecticide.

The present invention also provides a method for
synergistic insect control which comprises contacting
said insect with a synergistically effective amount of a
combination of a neuronal sodium channel antagonist and
an arylpyrrole insecticide.

The present invention further provides a method for
the enhanced protection of plants from infestation and

attack by insects.

DETAILED DESCRIPTION OF THE INVENTION

When two or more substances in combination
demonstrate unexpectedly high bioclogical activity, for
example, ihsecticidal activity, the resulting phenomenon
may be referred to as synergism. The mechanism of
synergism is not fully understood, and quite possibly may
differ with different combinations. However, the term
"synergisﬁ“ as used in this application designates a
cooperative action encountered in a combination of two or
more biologically active components in which the combined
activity of the two or more components exceeds the sum of
the activity of each component alone.

Surprisingly, it has now been found that a
composition which comprises a combination of a neuronal
sodium channel antagonist and an arylpyrrole insecticide
provides superior insect control at lower levels of the

combined active agents than may be achieved when the

33558L
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neuronal sodium channel antagonist or the arylpyrrole
insecticide is applied alone.

As used in this application, the term neuronal
sodium channel antagonist designates a compound which is
capable of preventing the ability of a neuron cell to
transfer sodium ions across the cell membrane. A neuron
cell thus affected is unable to fire, resulting in
paralysis, and ultimately mortality, in the target host.
Descriptions of neuronal sodium channel antagonists and
their mode of action may be found in Pesticide
Biochemistry and Physiology, 60: 177-185 or Archives of
Insect Biochemistry and Physiology, 37: 91-103, both of
which are hereby incorporated by reference.

Neuronal sodium channel antagonists include
compounds such as those described in U.S. 5,543,573; U.S.

5,708,170; U.S. 5,324,837 and U.S. 5,462,938, among other

publications. Exemplary of the neuronal sodium channel
antagonist compounds useful in the composition of this
invention are those compounds having the structural

formula

R w R
X R z,
N—C—N—N-=C—A— (CR2R3) i

(1)
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(CR7Ra)r ¢
N R,
N R
10
| Y =Nl
W=c-—1i1 N——c-lir-Q
R, B oJ G
33
(I1) (111)

wherein A is CR,R; or NRg;

W is O or S;

X, Y, 2, X, Y and 2 are each independently H;
halogen; OH; CN; NO,; C,-C.alkyl optionally
substituted with one or more halogen, C,-

C,alkoxy, C,-C,haloalkoxy, C,-C.cycloalkyl,
C,-C.alkenyloxy or sulfonyloxy groups;
C,-C.alkoxy optionally substituted with one or

more halogen, C,-C,alkoxy or C,;-C,cycloalkyl
groups;
C,-C.alkoxycarbonyl, C,-Cscycloalkylcarbonyloxy,
-phenyl optionally substituted with one or
more halogen, C,-C,alkyl, or C,-C,alkoxy
groups;
aminocarbonyloxy optionally substituted with
one or more C,-C,alkyl groups;
C,-C.alkoxycarbonyloxy; C,-Csalkylsulfonyloxy;
C,-Csalkenyl; or NR..R,;;

m, p and g are each independently an integer of 1,
2, 3, 4, or 5;

n is an integer of 0, 1 or 2;

r is an integer of 1 or 2;

33558L
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t is an integer of 1, 2, 3 or 4;

R, R, R,, R;, R, and R, are each independently H or
C,-C,alkyl;

Ry is H, C,-Cialkyl, C,-Cihaloalkyl, C,-C.alkoxyalkyl,
C,-Csalkoxy, C,-Cihaloalkoxy,C,-Csalkenyl, C,-
Cealkynyl, C,-C.alkylcarbonyl, C,-C.alkoxy-
carbonyl, C,-C.alkylthio, or C,-C,haloalkylthio;

R, and R, are each independently H; halogen; C,-
Csalkyl; C,-C.alkylcarbonyloxy; or phenyl
optionally substituted with one or more

halogen, CN, NO,, C,-C.alkyl, C,-Cihalo-
alkyl, C,-C.alkoxy or C,-C.haloalkoxy
groups;

R, and R,, are each independently H, or C,-C,alkyl;

R,, is H, C,-C,alkyl, C,-Cchaloalkyl, C,-
C,alkylcarbonyl, C,-C,alkoxycarbonyl, or C,-
Cchaloalkoxycarbonyl ;

R, and R,; are each independently H or C,-C.alkyl;

G is H; C,-Calkyl optionally substituted with one or

more halogen, C,-C,alkoxy, C,-Cshaloalkoxy,
CN, NO,S(O).,R,,, COR,;, CO,R,;,, phenyl or C,-
C,cycloalkyl groups;
C,-Cealkoxy; C,-Cchaloalkoxy; CN; NO,; S(O),R;,;
COR,,; CO,R,,; phenyl optionally substituted
with one or more halogen, CN, C,-C,halo-
alkyl, or C,-Chaloalkoxy groups;
C,-C,cycloalkyl; or phenylthio;

Q is phenyl optionally substituted with one or more
halogen, CN, SCN, NO,, S(O).,R,,, C,-C.alkyl, C,-
C,haloalkyl, C,-C,alkoxyalkyl, C,-Csalkoxy, C,-
Cihaloalkoxy, or NR,R,, groups;

u is an integer of 0, 1 or 2;

Riss Ris, Ry, Ry, Ry, R,; and R,, are each
independently H or C,-C.alkyl;
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R,, and R,, are each independently C,-C.alkyl or
C,-Cshaloalkyl;

R;; is CO,R,,;

R,, is H, C,~-Csalkyl, C,-Cshaloalkyl, phenyl or
halophenyl; and the dotted line configuration

C=N represents a double bond or a single bond (i.e.

C-N or C=N); or
a stereoisomer thereof.
Preferred neuronal sodium channel antagonists

suitable for use in the composition of the invention are
II or III wherein the

those compounds of formula I,
dotted line configuration C=—N represents a double bond.

More preferred neuronal sodium channel antagonists
sujitable for use in the inventive composition are those
compounds of formula I or formula III wherein the dotted
line configuration represents a double bond.

Particularly preferred neuronal sodium channel
antagonists useful in the composition of the invention
are those compounds of formula I or formula III wherein W
is 0; X is trifluoromethoxy and is in the 4-position; Y
is trifluoromethyl and is in the 3-position; Z is CN and
is in the 4-position; A is CH,; n is 0; m, p and ¢ are
each 1; R and R, are each H; Z' is Cl; R,; and G are each
CO,CH,; Q is p-{trifluoromethoxy)phenyl; and the dotted
line configuration C=—N represents a double bond; or a
stereoisomer thereof.

Further neuronal sodium channel antagonist compounds
include those described in U.S. 5,116,850 and U.S.
5,304,573, among other publicaticns. Exemplary of
further neuronal sodium channel antagonist compounds
suitable for use in the composition of the invention are

those compounds having structural formula

33558L
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! R..W
X" 123§ Ros yn llzzeﬁ 1?27
N—C— R,s N—C—C==NN—Q"
X |
N Q! G*

i
(xv)y @' V)

wherein W is O or S;
X" and Y' are each independently H; halogen; CN; SCN;

C,-C.alkyl optionally substituted with one or
more halogen, NO,, CN, C,-C,alkoxy, C,-
C.,alkylthio, phenyl, halophenyl, C,-
c,alkylsulfonyl, C,-C,haloalkylsulfonyl, or
C,-C,alkoxycarbonyl groups;

C,-C,alkenyl; C,-C,hhaloalkenyl; C,~C,alkynyl; C,-

C,haloalkynyl: C,-C,cycloalkyl; C,-

Cshalocycloalkyl; phenyl optionally substituted
with one or more halogen, CN, NO,, C,-C,alkyl,
C,-Chhaloalkyl, ¢,-C,alkoxy, C,-Chalcalkoxy,
C,-C,alkylthio, C,-C,alkylsulfonyl or C,-
C,haloalkylsulfonyl groups; ‘

C,-C,alkylcarbonyl; C,-Chaloalkylcarbonyl; or

NRsR;57

m is an integer of 1, 2, 3, 4 or 5;

G' is phenyl optionally substituted with one or more
groups which may be the same or different
selected from X';

a 5-membered heteroaromatic ring containing one
or two heteroatoms selected from 0 or 1
oxygen, 0 or 1 sulfur and 0, 1 or 2
nitrogen atoms said 5-membered
hetercaromatic ring being attached via
carbon and being optionally substituted
with one or more groups which may be the
same or different selected from X'; or

33558L
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a 6-membered heteroaromatic ring containing one
or two hetercatoms selected from 0 or 1
oxygen, 0 or 1 sulfur and 0, 1 or 2
nitrogen atoms said 6-membered
heterocaromatic ring being attached via
carbon and being optionally substituted
with one or more groups which may be the
same or different selected from X';

Q" is H; C,-Cealkyl optionally substituted with one

or more halogen, CN, C,-C,alkoxy, C,-

Csalkoxycarbonyl, or phenyl optionally
substituted with one or more halogen,
CN, NO,, C,-C,alkyl, C,-Chaloalkyl, C,-
C,alkylsulfonyl or C,-C,alkylsulfinyl
groups;

C,-Csalkenyl; C,-C.alkynyl; or phenyl optionally
substituted with one to three groups,
which may be the same or different,
selected from X';

Rpar Rowr Ress Ryes Ry Ry and Ry, are each

independently H or C,-C,alkyl; and the dotted

line configuration C==N represents a double bond or

a single bond (i.e. C-N or C=N); or

a stereoisomer thereof.

Further preferred neuronal sodium channel antagonist
compounds of the invention are those compounds of formula
IV or V wherein the dotted line configuration C=N
represents a double bond.

Other preferred neuronal sodium channel antagonist
compounds suitable for use in the composition of the
invention are those compounds of formula IV or V wherein
W is O; X" and Y" are each independently H or C,-
Cshaloalkyl; m is 1; R,;, R,, R,, R, and R,, are each H; G
is phenyl optionally substituted with one or more halogen

33558L
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atoms; Q' is halophenyl or C,-C,alkyl optionally
substituted with one phenyl or halophenyl group; and the
dotted line configuration C=N represents a double bond;
Or a stereoisomer thereof.

s Arylpyrrole insecticides include those described in
U.s. 5,010,098; U.S. 5,492,925; U.S. 5,484,807 and U.S.
5,284,863, among other publications. Exemplary of the
arylpyrrole insecticides suitable for use in the
composition of the invention are those arylpyrroles

10 having the structural formula

Hal CN
F2x+1cx ? Ar
D
(VI)

L

Rao R.31
a 3 M
wherein Ar is or \ .

Al Rn

Ml

15
Hal ié Cl or Br;
x is an integer of 1, 2, 3, 4, 5 or 6;
D is H; C,-C,alkyl optionally substituted with one or
more halogen, CN, OH, C,-C,alkoxy, C,-

20 C,haloalkoxy, C,-Csalkylthio, C,-
C.alkylcarbonyloxy, C,-C,haloalkylthio, C,-
Cesalkenylcarbonyloxy, phenylcarbonyloxy,
halophenylcarbonyloxy, phenoxy,
halophenoxy, phenyl , halophenyl or C,-

25 C,alkylphenyl groups,
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C,-Ceaalkenyl; C,-Cihaloalkenyl; CN; C,-C.alkynyl;
C,-C;haloalkynyl; di-(C,-C,alkyl)aminocarbonyl;
or C;-C;polymethyleneiminocarbonyl ;

L is H or halogen;

M and M' are each independently H, halogen, CN, NO,,
C,-C,alkyl, C;-Chaloalkyl, C,-C,alkoxy, C,-
C,haloalkoxy, C,-C,alkylthio, C,-C,haloalkylthio,
C,-Calkylsufonyl, C,-Cshaloalkylsulfonyl, C,-
C,alkylcarbonyl, C,-C,haloalkylcarbonyl, NR,R,
or when M and M' are attached to adjacent carbon
atoms, they may be taken together with the
carbon atoms to which they are attached to form
a ring in which MM' represents -OCH,0-, -OCF,O-
or -CH=CH-CH=CH-;

A" is O or S;

R;,, R;; and R,, are each independently hydrogen,
halogen, NO,, CHO or R,, and R,, may be taken
together with the carbon atoms to which they
are attached to form a ring in which R,R,,
represent

I'IL" T V
I
—C=C—C=C— ;

L', L", T and V are each independently H, halogen, CN
or NO, with the proviso that no more than two of
L', L", T or V are NO,; and

R;s and R,; are each independently H or C,-C,alkyl.

Preferred arylpyrroles suitable for use as one

essential active ingredient in the composition of the
invention are those arylpyrroles of formula VI wherein D
is H or ethoxymethyl; Ar is phenyl substituted with one
or more halogen or halomethyl groups; and n is 1.
Preferred embodiments of the invention are those

having a neuronal sodium channel antagonist compound of
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formula I or formula III and an arylpyrrole compound of
formula VI as active ingredients.

More preferred embodiments of the invention are
those having a formula I or formula III compound wherein
W is 0; X is trifluoromethoxy and is in the 4-position; ¥
is trifluoromethyl and is in the 3-position; Z is CN and
is in the 4-position; A is CH;; n is 0; m, p and g are
each independently 1; R and R, are each independently H;
7' is Cl;, R;, and G are each independently CO,CH,; Q is p-

(trifluoromethoxy)phenyl; and the dotted line
configuration C=—=N represents a double bond and a formula

VI arylpyrrole wherein D is H or ethoxymethyl; Ar is
phenyl substituted with one or more halogen or halomethyl

groups; and X is 1.
Particularly preferred embodiments of the invention

are those having as the active ingredients a compound of
formula I or III wherein W is O; X is trifluoromethoxy
and is in the 4-position; Y is trifluoromethyl and is in
the 3-position; Z is CN and is in the 4-position; A is

CH,; n is 0; m, p and q are each 1; R and R, are each H;

7 is Cl;, R,, and G are each CO,CH,; and Q is p-
(trifluoromethoxy)phenyl, and the dotted line configura-
tion C—N represents a double bond and an arylpyrrole of
formula VI wherein D is H or ethoxymethyl; Ar is p-
chlorophenyl or 3,5-dichlorophenyl; and x is 1.

In the specification and claims the term haloalkyl
designates an alkyl group CH,,, having 1 to 2x+1 halogen
atoms which may be the same or different. Similarly, the
terms haloalkenyl, haloalkynyl, haloalkoxy, halophenyl
and the like designate mono- to perhalogen substitution
wherein the halogens may be the same or different.
Halogen designates Cl, Br, I or F.

Each of the compounds of formula I, II, I1I,
embody assymetric centers which may be represented in the

IV and V
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stereoisomeric R-form or S-form. The present invention
also includes the R-form, the S-form or mixtures comprising
the R-form and the S-form in any ratio. For compounds of
formula III, the S-form is preferred.

Advantageously, the neuronal sodium-channel
antagonist compound of formula I, II, III, IV or V or a
mixture thereof may be formulated with an arylpyrrole
insecticide. Said formulation may then be dispersed in a
solid or liquid diluent for application to the insect,
its food supply, breeding ground or habitat as a dilute
spray or as a solid dust or dust concentrate. Customary
formulation adjuvants as well as additional
agriculturally acceptable active ingredients may be added
and are within the scope of the invention.

The active ingredients of the inventive composition
may also be formulated separately as a wettable powder,
emulsifiable concentrate, aqueous or liquid flowable,
suspension concentrate or any one of the conventional
formulations used for insect control agents and tank
mixed in the field with water or other inexpensive liquid
for application as a liquid spray mixture. The
separately formulated compositions may also be applied
sequentially.

In actual practice, the composition of the invention
is applied to the plant foliage or plant stem or insect
habitat as a dilute spray prepared from any of the above-
said formulations. In practice it has been found that
the active ingredients of the composition of the
invention are highly synergistic when present at a ratio
of neuronal sodium channel antagonist compound to
arylpyrrole insecticide of about 1:10 to 1:50.

The compositions of the invention are superior
insecticidal compositions and are especially useful for
protecting growing and harvested plants including:
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leguminous crops such as soybeans, snap beans, peas, wax
beans and the like as well as cotton, forage crops, cole
crops, leafy vegetables, tobacco, hops, tomatoes,
potatoes, flowering ornamentals such as chrysanthemums,
vine crops such as grapes, squash, pumpkin or melon and
fruit trees such as cherry, peach, apple or citrus, from
the ravages of insects.

The synergistic insecticidal composition of the
invention is found to be highly active against a wide

variety of lepidopteran and coleopteran insects such as
Helicoverpa zea (cotton bollworm), Heliothis virescens

(tobacco budworm), Leptinotarsa decemlineata(Colorado
potato beetle), Diabrotica spp. (corn rootworm) and the
like.

Further, the composition of the invention may be
useful in the prevention and control of public health
pests such as houseflies, mosquitoes, cockroaches, ants,
termites or the like.

These and other advantages of the invention may
become more apparent from the examples set forth herein
below. These examples are provided merely as

illustrations of the invention and are not intended to be

construed as a limitation thereof.

33558L
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EXAMPLE 1

Evaluation of the Synergistic Insecticidal Effect Of

A_Combination Of A Neuronal Sodium Channel Antagonist
Plus An Arylpyrrole Insecticide

In this evaluation, the Heliothis zea (cotton

bollworm), Heliothis virescens (tobacco budworm) and
pyrethroid-resistant Heliothis virescens larvae used are
obtained from laboratory colonies. Pyrethroid-resistant
H. virescens are derived from the PEG-strain [Campannola &
Plapp, Proceedings of Beltwide Cotton Conference (1988)].

Cotton leaves are immersed in 1:1 v/v, acetone/water
solutions of test compound, or solutions of a combination
of test compounds for a period of about 3 seconds.
Following immersion, leaves are allowed to air-dry for 2-3
hours. Plastic bioassay trays containing multiple open-
faced wells (4.0 x 4.0 x 2.5 cm) are used as the test
arenas. Cut portions of a treated leaf, a moistened
cotton dental wick and a single third-instar larva are
placed into each well, covered with an adhesive vented
clear plastic sheet and held under constant fluorescent
light at about 27°C for a predetermined period of time.
Larval mortality/morbidity is evaluated at S days after
treatment.” All treatments are replicated 4-5 fold in a
randomized complete block design with 16-32 larvae per
treatment. A log-probit analysis is applied to all data
ocbtained. The results are summarized in Tables I, II and
IITI hereinbelow.

33558L



el

bl n

ol

N ¥

o

o

"

ol
w1

Ll

-15-

Table I

Evaluation of the Synergistic Control of Cotton Bollworm

% Larval Toxicity
al 0.816 0 -
B? 0.0816 9 -
A+ B 0.816 + 0.0816 50 5.6
A 1.0 9.4 -
B 0.1 19.8 ) -
A+ B 1.0 + 0.1 62.5 2.1
'A = formula VIa arylpyrrole
’B = formula Ia neuronal sodium channel antagonist

% mortality (A + B)
% mortality A + % mortality B

*Toxicity Ratio =

‘Toxicity Ratio > 1 = synergistic

CF
Br CN

o / \ o

g Il B F,C N
F3 Cco N—C—NN= ('.""'CI-I2 CN |
CH,OC,H,

(L&) (VIa)
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Table II

Evaluation of the Symergistic Control of Tobacco Budworm

% Larval Toxicity
Treatment Dose (ppm) Mortaliity Ratio **
Al 0.974 3 =
B? 0.0974 25 -
A+ B 0.974 + 0.0974 50 1.8
4
A 1.0 10 -
- B 0.1 30 -
= A+ B 1.0 + 0.1 51.3 ’ 1.28
ii 'A = formula VIa arylpyrrole
= ’2B = formula Ia neuronal sodium channel antagonist

% mortality (A + B)
% mortality A + % mortality B

o

*Toxicity Ratio =

HE

*Toxicity Ratioc > 1 = synergistic

W ¥

W O G I

CF

/ \ -

Qo
H Il H F.C7 Ny
F,CO N—C—NN=C—CH; CN |
CH,OC,H,

(Ia) (VIa)
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Table ITX

Evaluation of the Symerqistic Control of Pyrethroid-
Resistant Tobacco Budworm

% Larval Toxicity
Treatment Dose m Mortaliity Ratio 3'*
A’ 0.997 0 -
B? 0.0997 29 -
A+ B 0.997 + 0.0997 50 1.7
& A 2.093 7 -
i: B 0.0419 8 : -
.;_: A+ B 2.093 + 0.0419 50 3.3
i A 1.0 6.2 -
- B 0.1 25.0 -
A+ B 1.0 + 0.1 56.3 1.8
A 3.0 34.4 -
B 0.06 14.1 -
A+ B 3.0 + 0.06 81.2 1.67

'A = formula VIa arylpyrrole

*B formula Ia neuronal sodium channel antagonist

% _mortalitv (A + B)

3Toxicity Ratio
% mortality A + % mortality B
‘Toxicity Ratio > 1 = synergistic

®
Br CN
0 / \ -

H H F.C N
F3 co N—'C—NN——'—C-CH2 CN |
CH20C2Hs

(Ia) (VIa)
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33558L
WHAT IS CLAIMED IS:

L. A synergistic insecticidal composition
comprising a synergistically effective amount of a
neuronal sodium channel antagonist and an arylpyrrole

insecticide.

2. The composition according to claim 1 wherein
the ratio of the neuronal sodium channel antagonist to

the arylpyrrole insecticide is about 1:10 to 1:50.

3. The composition according to claim 2 wherein
said neuronal sodium channel antagonist and said
arylpyrrole insecticide are dispersed in an inert solid

or liquid diluent.

4, The composition according to claim 1 having a
neuronal sodium channel antagonist compound of formula

Y
P

‘R W R
X RERE zZ
N—C—N— ?=C“A“(CR2R3)n

(1)
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Zl
/7 (CR7R3)r €
N R
N
N 9
' 10 1 5 H
o - \
- potyo
R o) G
11 R33
(I1) (I11)

wherein A is CRR, or NR,;

W is O or s;

X, Y, Z, X, Y and 2’ are each independently H;
halogen; OH; CN; NO,; C,-C.alkyl optionally
substituted with one or more halogen, C,-

C,alkoxy, C,-Chaloalkoxy, C,-C.cycloalkyl,
C,-C;alkenyloxy or sulfonyloxy groups;
C,-Csalkoxy optionally substituted with one or
more halogen, C,-C,alkoxy or C,-C.cycloalkyl
groups;
C,-Csalkoxycarbonyl, C,-C,cycloalkylcarbonyloxy,
i:)henyl optionally substituted with one or
more halogen, C,-C,alkyl, or C,-C,alkoxy
groups; v
aminocarbonyloxy optionally substituted with
cne or more C,-C,alkyl groups;
C,-Csalkoxycarbonyloxy; C,-Ccalkylsulfonyloxy; -
C,-Cealkenyl; or NR,,R,,;

m, p and g are each independently an integer of 1,
2, 3, 4, or 5;

n is an integer of 0, 1 or 2;

r is an integer of 1 or 2;

33558L
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31 t is an integer of 1, 2, 3 or 4;
32 R, Ry, Ry, Ry, R, and R, are each independently H or
33 C,-C,alkyl;
34 R, is H, C,-C.alkyl, C,-Cihaloalkyl, C,-C.alkoxyalkyl,
35 C,-Csalkoxy, C,-Cihaloalkoxy,C,-Csalkenyl, C,-
36 Csalkynyl, C,-C.alkylcarbonyl, C,-C.alkoxy-
37 carbonyl, C,-C;alkylthio, or C,-Cihaloalkylthio;
38 R, and R; are each independently H; halogen; C,-
. 39 Csalkyl; C,-Calkylcarbonyloxy; or phenyl
40 optionally substituted with one or more
41 halogen, CN, NO,, C,-Cqalkyl, C,-Chalo-
42 - - alkyl, C,-Csalkoxy or C,-Cihaloalkoxy
43 dgroups;
- 44 R, and R,, are each independently H, or C,-C,alkyl;
= as R,, is H, C,-Calkyl, C,-Cihaloalkyl, C,-
___:f 46 C,alkylcarbonyl, C,-Calkoxycarbonyl, or C,-
i__ 47 C.haloalkoxycarbonyl;
: 48 R, and R,, are each independently H or C,-C.alkyl;
f 49 G is H; C,-C.alkyl optionally substituted with one or
ie 50 more halogen, C,-C,alkoxy, C,-Chaloalkoxy,
& 51 CN, NO,S(0).R,,, COR,,, COR,, phenyl or C,-
52 Cc.cycloalkyl groups;
53 C,-Cealkoxy; C,-Cihaloalkoxy; CN; NO,; S(O),R,,;
54 COR,,; CO,R,,; phenyl optionally substituted
55 with one or more halogen, CN, C,-C,halo-
56 alkyl, or C,-C,haloalkoxy groups;
57 C,-Cscycloalkyl; or phenylthio;
. 58 Q is phenyl optionally substituted with one or more
59 halogen, CN, SCN, NO,, S(O),R,,, C,-C,alkyl, C,-
60 C.haloalkyl, C,-C,alkoxyalkyl, C,-C.alkoxy, C,-
61 Cshaloalkoxy, or NR,,R,, groups;
62 u is an integer of 0, 1 or 2;
63 Rias Rise Ry, Ry, Ry, R,, and R,, are each
64 independently H or C,-C.alkyl;
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R, and R,, are each independently C,-Cialkyl or
C,-Cihaloalkyl;

R,; is CO,R,,;

R,, is H, C,-Cialkyl, C-Cchaloalkyl, phenyl or
halophenyl; and the dotted line configuration

C—N represents a double bond or a single bond; or

a stereoisomer thereof.

5. The composition according to claim 4 having a

compound of formula I or formula III.

6. The composition according to claim 5 having a
compound of formula I or formula III wherein the dotted
line configuration C—=N represents a double bond.

7. The composition according to claim 6 wherein
the formula III compound is in the S-form.

8. The composition according to claim 7 wherein W
is 0; X is trifluoromethoxy and is in the 4-position; Y
is trifluoromethyl and is in the 3-position; 2 is CN and
is in the 4-position; A is CH,; n is 0; m, p and q are
each independently 1; R and R, are each independently H;
Z' is Cl; Ry, and G are each independently CO,CH,; and Q is
p- (trifluoromethoxy)phenyl.

9. The composition according to claim 1 or 8

having an arylpyrrole insecticide of formula VI

33558L
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Hal CN
F2x+1 x IiI Ar
D
(VI)
i Rz R,
M
or \ ;
" A’ Ru
M

Hal is Cl or Br;

x is an integer of 1, 2, 3, 4, 5 or 6;

D is H, C,-Calkyl optionally substituted with one or
more halogen, CN, OH, C,-C,alkoxy, C,-
C,haloalkoxy, C,-C.alkylthio, C,-
C,alkylcarbonyloxy, C,-Chaloalkylthio, C,-
Csalkenylcarbonyloxy, phenylcarbonyloxy,
halophenylcarbonyloxy, phenoxy,
halophenoxy, phenyl , halophenyl or C,-
C;alkylphenyl groups,

C,-Csalkenyl, C,-Chaloalkenyl, CN, C,-C.alkynyl,
C,-Cshaloalkynyl, di- (C,-C,alkyl)aminocarbonyl or
C,-C,polymethyleneiminccarbonyl;

L is H or halogen;

M and M' are each independently H, halogen, CN, NO,,
C,-C,alkyl, C,-Chhaloalkyl, C,-C,alkoxy, C,-
C/haloalkoxy, C,-C,alkylthio, C,-Chaloalkylthio,
C,-C,alkylsufonyl, C,-Cihaloalkylsulfonyl, C,-
C,alkylcarbonyl, C,-C,haloalkylcarbonyl, NR,.R,,
or when M and M' are attached to adjacent carbon
atoms, they may be taken together with the
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carbon atoms to which they are attached to form
a ring in which MM* represents
-OCH,0-, -OCF,0- or -CH=CH-CH=CH-;

A" is O or S;

R,,, R,, and R,, are each independently hydrogen,
halogen, NO,, CHO or R,; and R,, may be taken
together with the carbon atoms to which they

are attached to form a ring in which RyR,,

represent
L'IL"T V
[ T
—C=Cc—Cc=C— ;

L', L, T and V are each independently H,- halogen, CN
or NO, with the proviso that no more than two of
L', L", T or V are NO,; and

R,; and R,; are each independently H or C,-C,alkyl.

10. The composition according to claim 9 having an
arylpyrrole insecticide of formula VI wherein D is H or
ethoxymethyl; Ar is phenyl substituted with one or two

halogen or halomethyl groups; and x is 1.

11. The composition according to claim 1 having a
neuronal sodium channel antagonist compound of formula

(IV) (V)

wherein W is O or S;
X" and Y are each independently H; halogen; CN; SCN;
C,-Cealkyl optionally substituted with one or

33558L




T

i

]

AT A N

bars

]

=

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

~-24-

more halogen, NO,, CN, C,-C,alkoxy, C,-
C,alkylthio, phenyl, halophenyl, C,-
C,alkylsulfonyl, C,-Chhaloalkylsulfonyl, or
C,-C,alkoxycarbonyl groups;
C,-C,alkenyl; C,-C,haloalkenyl; C,-C,alkynyl; C,-
C,haloalkynyl; C,-C.,cycloalkyl; C,-
Cshalocycloalkyl; phenyl optionally substituted
with one or more halogen, CN, NO,, C,-C,alkyl,
C,-Chaloalkyl, C,-C,alkoxy, C,-Chaloalkoxy,
C,-C,alkylthio, C,-C,alkylsulfonyl or C,-
Cshaloalkylsulfonyl groups;
C,-C,alkylcarbonyl; C,-C,haloalkylcarbonyl; or

NR,sR,4 7

m is an integer of 1, 2, 3, 4 or 5;
G' is phenyl optionally substituted with one or more

groups which may be the same or different
selected from X°;

a 5-membered heterocaromatic ring containing one
or two heteroatoms selected from 0 or 1
oxygen, 0 or 1 sulfur and 0, 1 or 2
nitrogen atoms said 5-membered
heteroaromatic ring being attached via
carbon and being optionally substituted
with one or more groups which may be the
same or different selected from X'; or

a 6-membered heteroaromatic ring containing one
or two heteroatoms selected from 0 or 1
oxygen, 0 or 1 sulfur and 0, 1 or 2
nitrogen atoms said 6-membered
heteroaromatic ring being attached via
carbon and being optionally substituted
with one or more groups which may be the
same or different selected from X';
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Q" is H; C,-Csalkyl optionally substituted with one
or more halogen, CN, C,-C,alkoxy, C,-
Csalkoxycarbonyl, or phenyl optionally

substituted with one or more halogen,
CN, NO,, C,-C,alkyl, C,-Chalocalkyl, C,-
C.alkylsulfonyl or C,-C,alkylsulfinyl
groups;

C,-C,alkenyl; C,-C,alkynyl; or phenyl optionally
substituted with one to three groups,
which may be the same or different,
selected from X';

Rass Ragr Rpss Ry, Ry, Ry and Ry, are each

independently H or C,-C,alkyl; and the dotted

line configuration C==N represents a double bond or

a single bond; or

a stereoisomer thereof.

12. A method for synergistic insect control which
comprises contacting said insect with a synergistically
effective amount of a combination of a neurocnal sodium

channel antagonist and an arylpyrrole insecticide.
13. The method according to claim 12 wherein the
neuronal. sodium channel antagonist is present in a ratio

to the arylpyrrole insecticide of about 1:10 to 1:50.

14. The method according to claim 12 having a
neuronal sodium channel antagonist compound of formula
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(I1) (I11)

wherein A is CR,R; oxr NRg;

W is O or S;
X, ¥, 2, X, ¥ and Z' are each independently H;

33558L

halogen; OH; CN; NO,; C,-Csalkyl optionally
substituted with one or more halogen, C,-
C,alkoxy, C,-C;haloalkoxy, C,-Cecycloalkyl,
C,-Ccalkenyloxy or sulfonyloxy groups;
C,-Cealkoxy optionally substituted with one ox
more halogen, C,-C,alkoxy or c,-Cc,cycloalkyl
groups;
¢,-C.alkoxycarbonyl, C3-Cscycloalkylcarbonyloxy,
phenyl optionally substituted with one or
more halogen, C,-Calkyl, or C,-C,alkoxy

groups;
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aminocarbonyloxy optionally substituted with

one or more C,-C,alkyl groups;
C,-Csalkoxycarbonyloxy; C,-C.alkylsulfonyloxy;
C,-Csalkenyl; or NRR,,;

m, p and g are each independently an integer of 1,
2, 3, 4, or 5;

n is an integer of 0, 1 or 2;

r is an integer of 1 or 2;

t is an integer of 1, 2, 3 or 4;

R, R, R,, R;, R, and R, are each independently H or
C,-C,alkyl;

Ry is H, C,-Caalkyl, C,-Cihaloalkyl, C,-C.alkoxyalkyl,
C,-Csalkoxy, Cl—Cshaloalkoxy,Cz-Csalkényl, C,-
C,alkynyl, C,-C.alkylcarbonyl, C,-C.alkoxy-
carbonyl, C,-C.alkylthio, or C,-Chaloalkylthio;

R, and R, are each independently H; halogen; C,-
Csalkyl; C,-C.alkylcarbonyloxy; or phenyl
optionally substituted with one or more

halogen, CN, NO,, C,-C.alkyl, C,-C/halo-
alkyl, C,-Cqalkoxy or C,-Cshaloalkoxy
groups;

R, and R,, are each independently H, or C,-C,alkyl;

R, is H, C,-Caalkyl, C,-Chhaloalkyl, C,-
C.alkylcarbonyl, C,-C.alkoxycarbonyl, or C,-
C,haloalkoxycarbonyl;

R;, and R,, are each independently H or C,-C.alkyl;

G is H; C,-C,alkyl optionally substituted with one or

more halogen, C,-C,alkoxy, C,-C.halcalkoxy,
CN, NO,S(O).,R,,, COR,;, CO,R,,, phenyl or C,-
C.cycloalkyl groups;
C,-Csalkoxy; C,-Cshaloalkoxy; CN; NO,; S(O).R,,;
COR,3; CO,R,,; phenyl optionally substituted
with one or more halogen, CN, C,-C,halo-
alkyl, or C,-Chaloalkoxy groups;
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57 _ C;-C,cycloalkyl; or phenylthio;
58 Q is phenyl optionally substituted with one or more
59 halogen, CN, SCN, NO,, S(O),R,,, C,-C,alkyl, C,-
60 C,haloalkyl, C,-C,alkoxyalkyl, C,-C.alkoxy, C,-
61 Cihaloalkoxy, or NR,,R,, groups;
62 u is an integer of 0, 1 or 2;
63 Ris Riss Ry, Ry, Ry, R, and R,, are each
64 independently H or C,~C.alkyl;
65 R,;; and R,, are each independently C,-C,alkyl or
66 C,-Cshaloalkyl;
= 67 R;; 1S CO,R.,;
i_; 68 R;, is H, C,-Ceqalkyl, C,-Cihaloalkyl, phenyl or
g% 69 halophenyl; and the dotted line configuration
2 70 C=N represents a double bond or a single bond; or
i 71 a stereoisomer thereof.
1 15. The method according to claim 14 having a

2 compound of formula I or formula III.

16. The method according to claim 15 having a

compound of formula I or formula III wherein the dotted
3 line configuration C=N represents a double bond.

i

17. The method according to claim 16 wherein the

2 formula III compound is in the S-form.

1 18. The method according to claim 17 wherein W is
2 0; X is trifluoi‘omethoxy and is in the 4-position; Y is
3 trifluoromethyl and is in the 3-position; Z is CN and is
4 in the 4-position; A is CH,; n is 0; m, p and g are each
5 independently 1; R and R, are each independently H; Z' is
6 Cl; R,; and G are each independently CO,CH,; and Q is p-

7 (trifluoromethoxy)phenyl.

33558L



0 oy )

U

e

W 0O 3 &

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

-29-

19. The method according to claim 12 or 18 having

an arylpyrrole insecticide of formula VI

Hal CN

F2x+1cx I;I Ar
D
(VI)

L Rzo R_.11

M
wherein Ar is or \ :
A’ Raz

M

Hal is Cl or Br;

x is an integer of 1, 2, 3, 4, 5 or 6;

D is H, C,-C,alkyl optionally substituted with one or
more halogen, CN, OH, C,-C,alkoxy, C,-
C,haloalkoxy, C,-C,alkylthio, C,-
C,alkylcarbonyloxy, C,-Chaloalkylthio, C,-
Csalkenylcarbonyloxy, phenylcarbonyloxy,
halcphenylcarbonyloxy, phenoxy,
halophenoxy, phenyl , halophenyl or C,-
C,alkylphenyl groups,

C,~-Cs,alkenyl, C,-Cihaloalkenyl, CN, C,-Cgalkynyl,
C,-C;haloalkynyl, di- (C,-C,alkyl)aminocarbonyl or
C,-C,polymethyleneiminocarbonyl ;

L is H or halogen;

M and M' are each independently H, halogen, CN, NO,,
C,-C,alkyl, C,-Chhaloalkyl, C,-C,alkoxy, C,-
C/haloalkoxy, C,-C.alkylthio, C,-Chaloalkylthio,
C,-C,alkylsufonyl, C,-Chaloalkylsulfonyl, C,-
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C,alkylcarbonyl, C,-~Chaloalkylcarbonyl, NR;.R,,
or when M and M' are attached to adjacent carbon
atoms, they may be taken together with the
carbon atoms to which they are attached to form
a ring in which MM' represents
-0OCH,0-, -OCF,0- or -CH=CH-CH=CH-;

A is O or S;

Ry, R;; and R;, are each independently hydrogen,

~ halogen, NO,, CHO or R,, and R,, may be taken

together with the carbon atoms to which they

are attached to form a ring in which R;,R,,

represent
L'IL"T V
|
—C=C—C=C— ;

L', L", T and V are each independently H, halogen, CN
or NO, with the proviso that no more than two of
L', L", T or V are NO,; and

R,, and R,, are each independently H or C,-C,alkyl.

20. The method according to claim 19 having an

arylpyrrole insecticide of formula VI wherein D is H or
ethoxymethyl; Ar is phenyl substituted with one or two
halogen or halomethyl groups; and x is 1.

21. The method according to claim 12 having a

neuronal sodium channel antagonist compound of formula

" R._W R R
2 23 ] 3 ", fzefl 127
N—C N“C"CﬁfNT*-Q'

Gl

(V)
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7 wherein W is O or S;

8 X" and Y are each independently H; halogen; CN; SCN;
C,-C,alkyl optionally substituted with one or

10 more halogen, NO,, CN, C,-C,alkoxy, C,-

11 C,alkylthio, phenyl, halophenyl, C,-

12 C,alkylsulfonyl, C,-C,haloalkylsulfonyl, or

13 C,-C,alkoxycarbonyl groups;

14 C,-C,alkenyl; C,-C,haloalkenyl; C,-C,alkynyl; C,-

15 C,haloalkynyl; C,-C.cycloalkyl; C,-

16 Cchalocycloalkyl; phenyl optionally substituted
w17 with one or more halogen, CN, NO,, C,-C,alkyl,
< 218 C,-C,haloalkyl, C,-C,alkoxy, C,-Chaloalkoxy,
z 19 C,-C,alkylthio, C,-C,alkylsulfonyl or C,-
= 20 C,haloalkylsulfonyl groups;

21 C,-C,alkylcarbonyl; C,-Chaloalkylcarbonyl; or
& 22 NR,sR, 7
= 23 m is an integer of 1, 2, 3, 4 or 5;

;E 24 G' is phenyl optionally substituted with one or wmore
&f 25 groups which may be the same or different

E 26 selected from X°;

£ 27 a 5-membered hetercaromatic ring containing one

28 or two heterocatoms selected from 0 or 1

29 oxygen, 0 or 1 sulfur and 0, 1 or 2

30 : nitrogen atoms said 5-membered

31 heterocarcmatic ring being attached via

32 carbon and being optionally substituted

33 with one or more groups which may be the

34 same or different selected from X'; or

35 a 6-membered heteroaromatic ring containing one

36 or two heteroatoms selected from 0 or 1

37 oxygen, 0 or 1 sulfur and 0, 1 or 2

38 nitrogen atoms said 6-membered

39 heterocaromatic ring being attached via

40 carbon and being optionally substituted
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with one or more groups which may be the
same or different selected from X';

Q" is H; C,-C,alkyl optionally substituted with one
or more halogen, CN, C,-C,alkoxy, C,-
Cialkoxycarbonyl, or phenyl optionally

 substituted with one or more halogen,
CN, NO,, C,-C,alkyl, C,-Chaloalkyl, C,-
C,alkylsulfonyl or C,-C,alkylsulfinyl
groups;

C,-Cisalkenyl; C,-C,alkynyl; or phenyl optionally
substituted with one to three groups,
which may be the same or different,
selected from X';

Raar Raer Ry, Ryr Ry, Ry, and R, are each

independently H or C,-C.,alkyl; and the dotted

line configuration C=N represents a double bond or

a single bond; or

a stereoisomer thereof.

22. A method for protecting a plant from
infestation and attack by insects which comprises
applying to the foliage or stem of said plant a
synergistically effective amount of a composition
according to claim 1.

23. The method according to claim 19 wherein the
plant is cotton.

24. The method according to claim 20 wherein the
insect is lepidoptera or coleoptera.
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REIVINDICACIONES :

1. Una composicién insecticida sinergetica la cual consta de una
cantidad eficaz de un canal de neuronas de sodio antagonista y un

insecticida arilopirrole.

2. La composicién de acuerdo a la reivindicacion 1 en la cual el
promedio del canal de neuronas de sodio antagonista al insecticida de

arilopirridole es aproximadamente de 1:10 hasta 1:50.

3. La composicidn de acuerdo a la reivindicacién 2 en el cual
dicho canal de neuronas de sodio antagonistas y el mencionado
insecticida arilopirrole son dispersos en un diluyente inerte solido o

liquido.

4. LLa composicidn de acuerdo a la reivindicacién 1 el cual tiene

un compuesto de canal de neuronas de sodio antagonista del

-
go (et

compuesto de la formula

Wuu



“nh

P
¢

N—(C—N—N—C—A—
C—N—N-=C—A (CRzRB)n

Y
P
R W R :;
I

(D

(1

(ID)

S



5 )L%%

en el cual A es CR4R5 o NR6;

WesOoS; |

XY, Z,X,Y,y Z’ son cada uno independientemente H;
halégeno; OH; CN; NO2; C1-C6- alquilo opcionalmente
sustituido con uno o mas halégenos, C1-C3 alcoxi, C1-C3
haloalcoxi, C3-C6 cicloalquilo, C2-C6 alqueniloxi o grupos

de sulfoniloxi;

C1-C6 alcoxi opcionalmente sustituidos con uno o més halégenos,

C1-C3-alcoxi o C3-C6 grupos de cicloalquilo;
C1-C6 alcoxicarbonilo, C3-C6 cicloalquilocarboniloxi, fenilo
opcionalmente sustituido con uno o mas halégenos, C1-C4 alquilo o

C1-C4 grupos de alcoxi;

aminocarboniloxi opcionalmente sustituido por uno o mds grupos de

C1-C3- alquilo;

C1-C6 alcoxicarboniloxi; C1-C6 alquilosulioNnEg@vaﬂo
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(C2-C6 alquenilo; o NR12R13;

m, p y q son cada uno un niimero entero de 1, 2,3, 4, 0 5;

n es un nimero entero de 0, 1 o 2;

r es un nimero entero de 1 hasta 2;

t es un nimero entero de 1, 2, 3, o 4;

R, R1, R2, R3, R4 y R5 son cada uno independientes de H o C1-C4

alquilo;

R6 es H, C1-C6 alquilo, C1-C6 haloalquilo, C1-C6 alcoxialquilo, C1-
C6 alcoxi, C1-C6 haloalcoxi, C2-C6 alquenilo, C2-C6 alquenilo, C2-
C6 alquinilo, C1-C6 alquilocarbonilo, C1-C6 alcoxicarbonilo, C1-C6

alquiltio, o C1-C6 haloalquiltio;

R7 y R8 son cada uno independientes de H; halégeno; C1-C6alquilo;
C1-C6 alquilocarboniloxi; o fenilo opcionalmente sustituido con uno
o méas haldgenos, CN, NO2, C1-Cé6alquilo, C2-C6 haloalquilo, C1-
Cé6alcoxi o C1-C6 grupos de haloalcoxi;

0s

R9 y R10 son cada uno independientes de H, o C1-C4alquilqg;

oA
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R11 es H, C1-C6 alquilo, C1-C6 haloalquilo, C1-C4
alquilocarbonilo, C1-C6 alcoxicarbonilo o C1-C6

haloalcoxicarbonilo;

R12 y R13 son cada uno independientes de H o C1-C6 alquilo;
G es H; C1-C6 alquilo opcionalmente sustituido con uno o més
halégenos, C1-C4 alcoxi, C1-C6haloalcoxi, CN, NO2S (O)uR14,

COR15, CO2R16, fenilo o C3-C6 grupos de cicloalquilo;

C1-Céalcoxi; C1-C6 haloalcoxi; CN; NO2; S(O)u R17; COR18;
CO2R19; fenilo opcionalmente sustituido con uno o mas halégenos,

CN, C1-C3 haloalquilo o C1-C3 grupos de haloalquilo;

C3-C6 cicloalquilo; Feniltio;

Q es fenilo opcionalmente sustituido con uno o mas halégenos, CN,
SCN, NO2, S(O)uR20, C1-C4 alquilo, C1-C4-haloalquilo, C1-C4
alcoxialquilo, C1-C6 alcoxi, C1-C6haloalcoxi, o grupos de

NR21R22;

4

o

R14, R15, R16, R18, R19, R21 y R22 son cada uno i%&&ntes

de H o C1-C6 alquilo; ww

11
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R17 y R20 son cada uno independientes de C1-C6 alquilo o C1-C6

haloalquilo;

R33 es CO2R34;
R34 es H, C1-C6 alquilo, C1-C6 haloalquilo, fenilo o halofenilo; y la
configuracion de la linea de puntos C.-.N representa un doble enlace

o un enlace Unico; o un estereoisémero del mismo.

3. La composicidn de acuerdo a la Reivindicacidn 4 la cual tiene

un compuesto de la formula I o la formula III.

6. La composicién de acuerdo a la reivindicacién 5 la cual
tiene un compuesto de acuerdo a la formula I o la formula III en el
cual la configuracién de la linea de puntos C.-. representa un doble

enlace.

7. La composicién de acuerdo a la reivindicacion 6 en la cual

la formula I del compuesto es en la forma S.

8. La composicién de acuerdo a la reivindicaci(ifﬁﬁa cual W
es O; X es trifluorometoxi y se encuentra en W@osicién; Y es

&g})o/”

12
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. f"
Cl; R33 y G son cada uno independientes de CO2CH3; y Q es p-

(trifluorometoxi) fenilo.

9. La composicién de acuerdo a la retvindicacidn 1 hasta 8 la

cual tiene un insecticida de arilopirrole de la formula VI

Hal CN

/ \

2x+1Cx N Ar
|
en el cual Ar es D
L
R3° R31
M
or \
' R, '

Hales Cl o Br; - 2 /\ :

X es un nimero entero de 1,2, 3,4, 5 0 6; 6'9""

13
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Hal es Cl o Br;

X es un nimero entero de 1, 2, 3,4, 5 0 6;

D es H, C1-C6 alquilo opcionalmente sustituido por uno o mas
halégenos, CN, OH, C1-C4 alcoxi, C1-C4 haloalcoxi, C1-C5
alquiltio, C1-C4 alquilocarboniloxi, fenilocarboniloxi,
halofenilocarboniloxi, fenoxi, halofenoxi, fenilo, halofenilo o

C1-C3 grupos de alquilofenilo;

C2-C6 alquenilo, C2-C6 haloalquenilo, CN, C2-Céalquinilo, C2-C6
haloalquinilo, di-(C1-C4 alquilo)aminocarbonilo o C3-C6

polimetiloeneiminocarbonilo;

L es H o halégeno;

M y M1 son cada uno independientes de H, hal6geno, CN, NO2, C1-

C4 alquilo, C1-C4 haloalquilo, C1-C4 haloalquiltio, C1-C4

alquilosulfonilo, C1-C4 haloalquilosulfonilo, C1-C4

alquilocarbonilo, C1-C4 haloalquilocarbonilo, NR35R36 o cuando M

y M1 se encuentran unidos a los 4tomos de carbono adyacentes,

entonces pueden tomarse juntos con los dtomos de carbono al cual se ‘\K
encuentran unidos para formar un anillo en el cual MM1 rep s

OCH20-, -OCF20- 0 -CH=CH-CH=CH; &0\)/7

14
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A’esOo0S;

R30, R31 y R32 son cada uno independientes del hidrégeno,
halégeno, NO2, CHO o R31 y R32 pueden tomarse juntos con los
atomos de carbono al cual e encuentran unidos para formar un anillo

en el cual R31R32 representan

L L” TV

- C=C- C= C— ;

L’, L, T y V son cada uno independientes de H, Halégeno, CN o NO2
siempre y cuando que no mas de dos L’, L, T o V sean NO2; y R35,

R36 son cada uno independientes de H o C1-C4 alquilo.

10.  La composicion de acuerdo a la reivindicacion 9 que tiene un
insecticida arilopirrole de la formula VI en el cual D es H o
etoximetilo; ar es fenilo sustituido con uno o dos halégenos o grupos

de halometilo; y x es 1.

I1.  La composicién de acuerdo a la reivindicacieon que tiene\lgl/ ‘
compuesto de canal de neuronas de sodio antagonista formula

N

15
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> S %23}? R4 e Ilizsﬁ IF27
N*CWH @‘N_“C_C:NI?”Q‘
N{

s G
GI
(1V) (V)

enelcual WesOu §;

X’y Y’ son independientes de H; halégeno; CN; SCN; C1-C6 alquilo
opcionalmente sustituido con uno o mas halégenos, NO2, CN, C1-C4
alcoxi, C1-C4 alquiltio, fenilo, halofenilo, C1-C4 alquilosulfonilo,

(C1-C4 haloalquilosulfonilo o C1-C4 grupos de alcoxicarbonilo;

C2-C4 alquenilo, C2-C4 haloalquenilo, C2-C4 alquinilo; C2-C4 ‘

haloalquinilo; C3-C6 4cicloalquilo; C3-C6 halocicloalquilo; fenilo

opcionalmente sustituido con uno o rﬁas halégenos, CN, NO2, C1-C4

alquilo, C1-C4 haloalquilo, C1-C4alcoxi, C1-C4 haloalcoxi, C1-C4 Q ”9 V"V bk

alquil}io, C1-C4 alquilosulfonilo o grupos de C1-C4 Qo
haloalquilosulfonilo; '

C1- C4 alquilocarbonilo; C1-C4 haloalquilocarbonilo; o NR28R29;

16
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C1- C4 alquilocarbonilo; C1-C4 haloalquilocarbonilo; o NR28R29;
m es un ndmero entero de 1, 2, 3,4, o 5;

G’ es fenilo opcionalmente sustituido con uno o més grupos los

cuales pueden ser iguales o diferentes seleccionados de X’ ;
un anillo heteroaromatico de 5 miembros que contiene de uno
a dos heteroatomos seleccionados de 0 o 1 oxigeno, 0 o 1
azufre y 0, 1 o 2 atomos de nitré6geno dichos anillo
heteroaromatico de 5 miembros el cual se encuentra unido por
medio del carbono y este puede ser opcionalmente sustituido
con uno o mas grupos, los cuales pueden ser iguales o

diferentes, seleccionados de X’; o

un anillo heteroaromatico de 6 miembros que contiene de uno
a dos heteroatomos seleccionados de 0 o 1 oxigeno, 0 o 1
azufre y 0, 1 o 2 dtomos de nitrégeno dichos anillo
heteroaromatico de 6 miembros el cual se encuentra unido
por medio del carbono y este puede ser opcionalmente

sustituido con uno o mds grupos, los cuales pueden ser iguales

o diferentes, seleccionados de X’: ox/Q” ’\

17



Q es H; C1-C6 alquilo opcionalmente sustituido con uno o mas
halégenos, CN, C1-C3 alcoxi, C1-C6 alcoxicarbonilo o fenilo
opcionalmente sustituido con uno o més halégenos, CN, NO2,
C1-C4 alquilo, C1-C4 haloalquilo, C1-C4 alquilosulfonilo o

grupos de C1-C4 alquilosulfinilo;

C2- C6 alquenilo; C2-C6 alquinilo; o fenilo opcionalmente sustituido
con uno o hasta tres grupos, los cuales pueden ser iguales o

diferentes, seleccionados de X’ ;

R23, R24, R25, R26, R27, R28 y R29 son cada uno independientes
de H o C1-C4 alquilo; y la configuracion de la linea de puntos
C.-.N representa un enlace doble o un enlace sencillo; o

un estereoisoémero del mismo.

12.  Un método para control sinergético de insectos el cual
consiste en hacer contacto con dicho insecto con una cantidad eficaz
sinergetica de la mezcla de el canal de sodio antagonista y el

insecticida de arilopirrole.

18
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13. El método de acuerdo a la reivindicacién 12 en el cual el
canal de neuronas de sodio antagonista se presenta en un promedio

del insecticida de arilopirrole aproximadamente de un

1:10 hasta 1:50.

14. El método de acuerdo a la reivindicacion 12 el cual tiene un

compuesto del canal de neuronas de sodio antagonista de la formula

Y
P
R W R
Xm | o1t Zq
N—C—N—N-—=C—A— (CRzRa) iy
‘ D
XI
m
y (CR7R3)r
N R,
N R
\ 10 v
P
e J
R

(II)
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en el cual A es CR4R5 o NR6;

WesQOoS;

X,Y,Z,X’,Y’, y Z’ son cada uno independientemente H;
halégeno; OH; CN; NO2; C1-C6- alquilo opcionalmente
sustituido con uno o mas halégenos, C1-C3 alcoxi, C1-C3
haloalcoxi, C3-C6 cicloalquilo, C2-C6 alqueniloxi o grupos

de sulfoniloxi;

C1-C6 alcoxi opcionalmente sustituidos con uno o mas haldgenos,

C1-C3-alcoxi o C3-C6 grupos de cicloalquilo;

C1-C6 alcoxicarbonilo, C3-C6 cicloalquilocarboniloxi, fenilo
opcionalmente sustituido con uno o més halégenos, C1-C4 alquilo o

C1-C4 grupos de alcoxi;

aminocarboniloxi opcionalmente sustituido por uno o meas grupos de

C1-C3- alquilo;

C1-C6 alcoxicarboniloxi; C1-C6 alquilosulfogiiﬁi‘;jg/o \\/

o )
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C2-C6 alquenilo; o NR12R13;

m, p Yy q son cada uno un nimero enterode 1,2,3,4,05;

n es un nimero entero de 0, 1 0 2;

r es un nimero entero de 1 hasta 2;

t es un nimero entero de 1, 2, 3, o 4;

R, R1, R2, R3, R4 y R5 son cada uno independientes de H o C1-C4

alquilo;

R6 es H, C1-C6 alquilo, C1-C6 haloalquilo, C1-C6 alcoxialquilo, C1-
C6 alcoxi, C1-C6 haloalcoxi, C2-C6 alquenilo, C2-C6 alquenilo, C2-
C6 alquinilo, C1-C6 alquilocarbonilo, C1-C6 alcoxicarbonilo, C1-C6

alquiltio, o C1-C6 haloalquiltio;

R7 y R8 son cada uno independientes de H; halégeno; C1-C6alquilo;
C1-C6 alquilocarboniloxi; o fenilo opcionalmente sustituido con uno
o mds halégenos, CN, NO2, C1-Cé6alquilo, C2-C6 haloalquilo, C1-

Cé6alcoxi o C1-C6 grupos de haloalcoxi;

R9 y R10 son cada uno independientes de H, o C1-C4alquilo;
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R11 es H, C1-C6 alquilo, C1-C6 haloalquilo, C1-C4
alquilocarbonilo, C1-C6 alcoxicarbonilo o C1-Cé

haloalcoxicarbonilo;

R12 y R13 son cada uno independientes de H o C1-C6 alquilo;
G es H; C1-C6 alquilo opcionalmente sustituido con uno o mds
halégenos, C1-C4 alcoxi, C1-C6haloalcoxi, CN, NO2S (O)uR 14,

COR15, CO2R16, fenilo o C3-C6 grupos de cicloalquilo;

C1-Cé6alcoxi; C1-C6 haloalcoxi; CN:; NO2; S(O)u R17; COR18S;
CO2R19; fenilo opcionalmente sustituido con uno o mds halégenos,

CN, C1-C3 haloalquilo 0 C1-C3 grupos de haloalquilo;

C3-C6 cicloalquilo; Feniltio;

Q es fenilo opcionalmente sustituido con uno o mas halégenos, CN,
SCN, NO2, S(O)uR20, C1-C4 alquilo, C1-C4-haloalquilo, C1-C4
alcoxialquilo, C1-C6 alcoxi, C1-C6haloalcoxi, o grupos de -

NR21R22;

R14, R15, R16, R18, R19, R21 y R22 son cada uno i@&gﬂ%ﬁtcs
de H o C1-C6 alquilo; &w w&»
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R17 y R20 son cada uno independientes de C1-C6 alquilo o C1-C6

haloalquilo;

R33 es CO2R34;
R34 es H, C1-C6 alquilo, C1-C6 haloalquilo, fenilo o halofenilo; y la
configuracion de la linea de puntos C.-.N representa un doble enlace

0 un enlace Unico; o un estereoisémero del mismo.

15. El método de acuerdo a la reivindicacion 14 la cual tiene el

compuesto de la formula [ o la formula III.

16. El método de acuerdo a la reivindicacion 15 la cual tiene el
compuesto de la formula I o formula III en el cual la configuracién

de la linea de puntos C.-.N representa un enlace doble.

17. El método de acuerdo a la reivindicacidon 16 en la cual la

formula III del compuesto se encuentra en la forma S.

18. El método de acuerdo a la reivindicacion 17 en la CW ‘

es O; X es trifluorometoxi y se en%uentrfﬁ% Qpe&é/lg‘no, Y es
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trifluorometoxi y se encuentra en la 3 -posicién; Z es CN y se
encuentra en la 4-posicion; A es CH2; n es O; m, p y q son cada uno
independientesr de 1; R y R1 son cada uno independientes de H; Z’ es
Cl; R33 y G son cada uno independientes de CO2CH3; and Q es p-

(trifluorometoxi) fenilo.

19. El método de acuerdo a la reivindicacién 12 o 18 la Cual

tiene un insecticida de arilopirrole de la formula VI

Hal CN
/ \
2x+1cx Ii]' Ar
D
(IV)

L

| R3 0 R3 1
. / M
en el cual Ar es L or \ T
Al R3 2

1

0.5
. G |
Hal es Cl o Br; &y

X €s un nimero enterode 1,2, 3,4, 50 6;

D es H, C1-C6 alquilo opcionalmente sustituido por uno o mds
halégenos, CN, OH, C1-C4 alcoxi, C1-C4 haloalcoxi, C1-C5

alquiltio, C1-C4 alquilocarboniloxi, fenilocarboniloxi,

24
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halofenilocarboniloxi, fenoxi, halofenoxi, fenilo, halofenilo o

C1-C3 grupos de alquilofenilo;

C2-C6 alquenilo, C2-C6 haloalquenilo, CN, C2-Cé6alquinilo, C2C6
haloalquinilo, di-(C1-C4 alquilo)aminocarbonilo o C3-C6

polimetiloeneiminocarbonilo;

L es H o halégeno;

M y M1 son cada uno independientes de H, halégeno, CN, NO2, C1-
C4 alquilo, C1-C4 haloalquilo, C1-C4 haloalquiltio, C1-C4
alquilosulfonilo, C1-C4 haloalquilosulfonilo, C1-C4
alquilocarbonilo, C1-C4 haloalquilocarbonilo, NR35R36 o cuando M
y M1 se encuentran unidos a los 4tomos de carbono adyacentes,
entonces pueden tomarse juntos con los dtomos de carbono al cual se
encuentran unidos para formar un anillo en el cual MM1 representa -

OCH20-, -OCF20- 0 -CH=CH-CH=CH;

A’esOoS;
R30, R31 y R32 son cada uno independientes del hidrégeno,

hal6geno, NO2, CHO o R31 y R32 pueden tomarse juntos con los

atomos de carbono al cual e encuentran unidoWar un anillo

en el cual R31R32 representan :

25
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- C= C- C= C--- :

L’, L, T y V son ¢ada uno independientes de H, Halégeno, CN o NO2
siempre y cuando que no mas de dos L., L, T o,V sean NO2; y R35,

R36 son cada uno independientes de H o C1-C4 alquilo.

20. El método de acuerdo a la reivindicacién 19 el cual tiene un
insecticida de arilopirrole de la formula VI en el cual Des Ho
etoximetilo; Ar es fenilo sustituido con uno o dos halégenos'y grupos

de halometilo; y x es 1.

21. El método de acuerdo a la reivindicacién 12 en cual tiene un
compuesto de un canal de neuronas de sodio antagonistas de la

formula

I R._W
X 123 ] R, \7( \ 1Fzsﬁ I[3‘27
N_Cj;_iizs N—C— C—NN——Q-
, N

i T o lese M
(IV) V) @ﬁwﬂ%

26
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X’y Y’ son independientes de H; halédgeno; CN; SCN; C1-C6 alquilo

enelcual WesOu S;

opcionalmente sustituido con uno o mds halégenos, NO2, CN, C1-C4
alcoxi, C1-C4 alquiltio, fenilo, halofenilo, C1-C4 alquilosulfonilo,

C1-C4 haloalquilosulfonilo o C1-C4 grupos de alcoxicarbonilo;

(C2-C4 alquenilo, C2-C4 haloalquenilo, C2-C4 alquinilo; C2-C4
haloalquinilo; C3-C6 cicloalquilo; C3-C6 halocicloalquilo; fenilo
opcionalmente sustituido con uno o mas halégenos, CN, NO2, C1-C4
alquilo, C1-C4 haloalquilo, C1-C4alcoxi, C1-C4 haloalcoxi, C1-C4
alquiltio, C1-C4 alquilosulfonilo o grupos de C1-C4

haloalquilosulfonilo;
C1- C4 alquilocarbonilo; C1-C4 haloalquilocarbonilo; o NR28R29;
m es un nimero enterode 1, 2, 3,4, o0 5;

G’ es fenilo opcionalmente sustituido con uno o mas grupos los
cuales pueden ser iguales o diferentes seleccionados de X’ ;

un anillo heteroaromatico de 5 miembros que contieneﬁe uno

a dos heteroatomos seleccionados de 0 o 1 OW ol
§o

§ " 7



azufre y 0, 1 o 2 4tomos de nitrégeno dichos anillo %
heteroaromatico de 5 miembros el cual se encuentra unido por
medio del carbono y este puede ser opcionalmente sustituido

con uno 0 mas grupos, los cuales pueden ser iguales o

diferentes, seleccionados de X’; o

un anillo heteroaromatico de 6 miembros que contiene de uno
a dos heteroatomos seleccionados de 0 o 1 oxigeno, 0 o 1
azufre y 0, 1 o 2 dtomos de nitrégeno dichos anillo
heteroaromatico de 6 miembros el cual se encuentra unido
por medio del carbono y este puede ser opcionalmente
sustituido con uno o més grupos, los cuales pueden ser iguales

o diferentes, seleccionados de X’

Q es H; C1-C6 alquilo opcionalmente sustituido con uno o mas
halégenos, CN, C1-C3 alcoxi, C1-C6 alcoxicarbonilo o fenilo
opcionalmente sustituido con uno o mas halégenos, CN, NO2,
C1-C4 alquilo, C1-C4 haloalquilo, C1-C4 alquilosulfoﬂﬁo/ 07.

grupos de C1-C4 alquilosulfinilo; @&v’gp

WW
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C2- C6 alquenilo; C2-C6 alquinilo; o fenilo opcionalmente sustituido
con uno o hasta tres grupos, los cuales pueden ser iguales o

diferentes, seleccionados de X’ ;

R23, R24, R25, R26, R27, R28 y R29 son cada uno independientes
de H o C1-C4 alquilo; y la configuracion de la linea de puntos
C.-.N representa un enlace doble o un enlace sencillo; o

un estereoisdomero del mismo.

22.  Un método para proteger una planta de infecciones o ataques
producidos por insectos, el cual consiste en aplicar al follaje o tallo
de dicha planta, una cantidad eficaz de composicién sinergética de

acuerdo a la reivindicacion 1.

23. El método de acuerdo a la reivindicacion 19 en la cual la

planta es una planta de algodén.

24. El método de acuerdo a la reivindicaciéon 20 en ]‘Kcual el

. : , @O/Q ()EQD
insecto es un lepidoptera o coledptero. Do

WU/"
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33558-01L

SYNERGISTIC INSECTICIDAL COMPOSITIONS

BACKGROUND OF THE INVENTION

Although insecticidal agents and compositions have
been developed to control insect pests such as
agrohorticultural pests or hygienic pests, and in practice
have been used as a single or a mixed agent, economically
efficient and ecologically safe insect control compositions
are still being sought. 1Insecticidal compositions which
allow for reduced effective dosage rates, increased
environmental safety and lower the incidence of insect
resistance are highly desirable. The rotational application
of insect control agents having different modes of action
may be adopted for good pest management practice, however,
this approach does not necessarily give satisfactory insect
control. Combinations of insect control agents have been
studied, however, a high synergistic action has not always
been found. Obtaining an inseéticidal composition which
demonstrates no cross-resistance to existing insecticidal
agents, no toxicity problems and little negative impact on
the environment is extremely difficult.

Therefore, it is an object of this invention to provide
a synergistic insecticidal composition which demonstrates a
high controlling effect with concomittant reduced crop
production cost and reduced environmental load.

It is another object of this invention to provide
methods for synergistic insect control and enhanced crop

protection.

33558-01L
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SUMMARY OF THE INVENTION

The present invention provides a synergistic
insecticidal composition comprising as essential active
ingredients a synergistically effective amount of a
neuronal sodium channel antagonist and an arylpyrrole
insecticigde.

The present invention also provides a method for
synergistic insect control which comprises contacting
said insect with a synergistically effective amount of a
combination of a neuronal sodium channel antagonist and
an arylpyrrole insecticide.

The present invention further provides a method for
the enhanced protection of plants from infestation and

attack by insects.

DETAILED DESCRIPTION OF THE INVENTION
When two or more substances in combination
demonstrate unexpectedly high biological activity, for
example, insecticidal activity, the resulting phenomenon
may be referred to as synergism. The mechanism of
synergism is not fully understood, and quite possibly may
differ with different combinations. However, the term

"synergism” as used in this application designates a

cooperative action encountered in a combination of two or
more biologically active components in which the combined
activity of the two or more components exceeds the sum of
the activity of each component alone.

Surprisingly, it has now been found that a
composition which comprises a combination of a neuronal
sodium channel antagonist and an arylpyrrole insecticide
provides superior insect control at lower levels of the
combined active agents than may be achieved when the

33558-01L
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neuronal sodium channel antagonist or the arylpyrrole
insecticide is applied alone.

As used in this application, the term neuronal
sodium channel antagonist designates a compound which is
capable of preventing the ability of a neuron cell to
transfer sodium ions across the cell membrane. A neuron
cell thus affected is unable to fire, resulting in
paralysis, and ultimately mortality, in the target host.
Descriptions of neuronal sodium channel antagonists and
their mode of action may be found in Pesticide
Biochemistry and Physiology, 60: 177-185 or Archives of
Insect Biochemistry and Physiology, 37: 91-103, both of
which are hereby incorporated by reference.

Neuronal sodium channel antagonists include
compounds such as those described in U.S. 5,543,573; U.S.
5,708,170; U.S. 5,324,837 and U.S. 5,462,938, among other
publications. Exemplary of the neuronal sodium channel
antagonist compounds useful in the composition of this
invention are those compounds having the structural

formula

R W R
% R 2
N—C—N—N==C—A— (CR,R,) :

(L)
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(11) (111)
wherein A is CR,R, or NR,;
W is O or §;
5 X, Y, 2, X, Y and 2z’ are each independently H;

halogen; OH; CN; NO,; C,-C.alkyl optionally
substituted with one or more halogen, C,-
C,alkoxy, C,-Chaloalkoxy, C,-C,cycloalkyl,
C,~Csalkenyloxy or sulfonyloxy groups;
10 C,~Csalkoxy optionally substituted with one or
more halogen, C,-C,alkoxy or C,-C,cycloalkyl

groups;

Clﬂ;alkoxycarbonyl, C,-C,cycloalkylcarbonyloxy,

phenyl optionally substituted with one or
15 more halogen, C,-C,alkyl, or C,-C,alkoxy

groups;

aminocarbonyloxy optionally substituted with

one or more C,-C,alkyl groups;
C,-C,alkoxycarbonyloxy; C,-C.alkylsulfonyloxy; C,-

20 C.alkenyl; or NR.,R,;

m, p and q are each independently an integer of 1,

2, 3, 4, or 5;-

n is an integer of 0, 1 or 2;

r is an integer of 1 or 2;

33558-01L
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t is an integer of 1, 2, 3 or 4;

R, R, R,, R, R, and R, are each independently H or
C,-C,alkyl;

R, is H, C,-C,alkyl, C,-Chhaloalkyl, C,-C.alkoxyalkyl,
C,-C.alkoxy, C,-Chaloalkoxy,C,-Calkenyl, C,-
C.alkynyl, C,-C,alkylcarbonyl, C,-Calkoxy-
carbonyl, C,-Calkylthio, or C,-Chaloalkylthio;

R, and R, are each independently H; halogen; C, -
C.alkyl; C,-C.alkylcarbonyloxy; or phenyl
optionally substituted with one or more

halogen, CN, NO,, C,~C,alkyl, C,-Chaloalkyl,
C,-C.alkoxy or C,-Chaloalkoxy groups;

R, and R,, are each independently H, or C,-C,alkyl;

R, is H, C,-C.alkyl, C,-Chaloalkyl, C, -
C,alkylcarbonyl, C,-C,alkoxycarbonyl, or C -
C.haloalkoxycarbonyl;

R,, and R,, are each independently H or C,-C.alkyl;

G is H; C,-C,alkyl optionally substituted with one or

more halogen, C,-C,alkoxy, C,-Chaloalkoxy,
CN, NO,S(0O).R,, COR,, COR,, phenyl or C,-
C.,cycloalkyl groups;
C,-C.alkoxy; C,-Chaloalkoxy; CN; NO,; S(O)R,;
COR,,; CO,R,; phenyl optionally substituted
with one or more halogen, CN, C,-C/halo-
alkyl, or C,-Chaloalkoxy groups;
C,-C,cycloalkyl; or phenylthio;

Q is phenyl optionally substituted with one or more
halogen, CN, SCN, NO,, S(O)[R,,, C,-C,alkyl, C,-
Chaloalkyl, C,-C,alkoxyalkyl, C,-Calkoxy, C,-
C.haloalkoxy, or NR, R, groups;

u is an integer of 0, 1 or 2;

R, Ryss Ry, Ry, R,, R, and R,, are each independently
H or C,-C,alkyl;

R,, and R,, are each independently C,-C.,alkyl or

33558-01L
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C,-C,haloalkyl;
R,, is CO,R,,;
R,, is H, C,-C.,alkyl, C,-C/haloalkyl, phenyl or
halophenyl; and the dotted line configuration
5 C==N represents a double bond or a single bond (i.e.
C-N or C=N); or
a stereoisomer thereof.
Preferred neuronal sodium channel antagonists
suitable for use in the composition of the invention are
10 those compounds of formula I, II or III wherein the
dotted line configuration C=N represents a double bond.
More preferred neuronal sodium channel antagonists
suitable for use in the inventive composition are those
compounds of formula I or formula IXI wherein the dotted
15 1line configuration represents a double bond.
Particularly preferred neuronal sodium channel

Wi Wb TG W il Hle Bfl

antagonists useful in the composition of the invention
are those compounds of formula I or formula III wherein W
is 0; X is trifluoromethoxy and is in the 4-position; Y
20 is trifluoromethyl and is in the 3-position; Z is CN and
is in the 4-position; A is CH,; n is 0; m, p and q are
each 1; R and R, are each H; z is Cl; R,, and G are each

CO,CH,; Q is p-(trifluoromethoxy)phenyl; and the dotted
line configuration C=N represents a double bond; or a

ot Bl i Bl ol 0

25 stereocisomer thereof.
Further neuronal sodium channel antagonist compounds
include those described in U.S. 5,116,850 and U.S.
5,304,573, among other publications. Exemplary of
further neuronal sodium channel antagonist compounds
30 suitable for use in the composition of the invention are

those compounds having structural formula

33558-01L
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wherein W is O or S;
X and Y are each independently H; halogen; CN; SCN;
5 C,-C.,alkyl optionally substituted with one or
more halogen, NO,, CN, C,-Calkoxy, C,-
C,alkylthio, phenyl, halophenyl, C -
C,alkylsulfonyl, C -Chaloalkylsulfonyl, or
C,~C,alkoxycarbonyl groups;.

10 C,-C,alkenyl: C,-Chaloalkenyl; C,-C,alkynyl; C,-
C,haloalkynyl; C,-C.,cycloalkyl; C,-
C,halocycloalkyl; phenyl optionally substituted

with one or more halogen, CN, NO,, C,-C,alkyl,
c,-C,haloalkyl, C,-C,alkoxy, C,-C,haloalkoxy,

15 C,~C,alkylthio, C,-C,alkylsulfonyl or C,-

0 kg s

C,haloalkylsulfonyl groups;
C,-C,alkylcarbonyl; C,-Chaloalkylcarbonyl; or
NR,,R

m is an integer of 1, 2, 3, 4 or 5;

3
o
4
43

257

20 G’ is phenyl optionally substituted with one or more
‘ groups which may be the same or different
selected from X';
a 5-membered hetercaromatic ring containing one
or two heteroatoms selected from 0 or 1
. 25 oxygen, 0 or 1 sulfur and 0, 1 or 2
nitrogen atoms said 5-membered
heteroaromatic ring being attached via
carbon and being optionally substituted
with one or more groups which may be the
30 same or different selected from X; or

33558-01L
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a 6-membered heteroaromatic ring containing one
or two heteroatoms selected from 0 or 1 °
oxygen, 0 or 1 sulfur and 0, 1 or 2
nitrogen atoms said 6-membered
heteroaromatic ring being attached via
carbon and being optionally substituted
with one or more groups which may be the
same or different selected from X ;

Q is H; C,-C,alkyl optionally substituted with one or
more halogen, CN, C,-C,alkoxy, C,-
C,alkoxycarbonyl, or phenyl optionally

substituted with one or more halogen,
CN, NO,, C,-C,alkyl, C,-Chaloalkyl, C,-
C,alkylsulfonyl or C,-C,alkylsulfinyl
groups;

C,-C,alkenyl; C,-C.alkynyl; or phenyl optionally
substituted with one to three groups,
which may be the same or different,
selected from X ;

R, R, R,y Ry, R,, R,, and R,, are each

independently H or C,-C,alkyl; and the dotted

line configuration C=N represents a double bond or

a single bond (i.e. C-N or C=N); or

a stereoisomer thereof.

Further preferred neuronal sodium channel antagonist
compounds of the invention are those compounds of formula
IV or V wherein the dotted line configuration C=N
represents a double bond.

Other preferred neuronal sodium channel antagonist
compounds suitable for use in the composition of the
invention are those compounds of formula IV or V wherein
W is O; X" and Y” are each independently H or C,-
Cihaloalkyl; m is 1; R,, R,, R,, R, and R,, are each H; G
is phenyl optionally substituted with one or more halogen

33558-01L
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atoms; Q’ is halophenyl or C,-C,alkyl optionally
substituted with one phenyl or halophenyl group; and the
dotted line configuration C==N represents a double bond;
or a stereoisomer thereof.

Arylpyrrole insecticides include those described in
U.S. 5,010,098; U.S. 5,492,925; U.S. 5,484,807 and U.S.
5,284,863, among other publications. Exemplary of the
arylpyrrole insecticides suitable for use in the
composition of the invention are those arylpyrroles

having the structural formula

Hal CN
Faxe1Cx ? Ar
D
(V1)
L R
30 Ry,
M
wherein Ar is or \ .
a' Rs;

Hal is Cl1 or Br;

x is an integer of 1, 2, 3, 4, 5 or 6;

D is H; C,-C.alkyl optionally substituted with one or
more halogen, CN, OH, C,-C,alkoxy, C,-
C,haloalkoxy, C.,-C,alkylthio, C, -
C,alkylcarbonyloxy, C,-Chaloalkylthio, C,-
C.,alkenylcarbonyloxy, phenylcarbonyloxy,
halophenylcarbonyloxy, phenoxy,
halophenoxy, phenyl , halophenyl or C,-
C,alkylphenyl groups,

33558-01L
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C,-C.,alkenyl; C,-C/haloalkenyl; CN; C,-C.alkynyl;
C,-Chaloalkynyl; di-(C,-C,alkyl)aminocarbonyl;’
or C,-C,polymethyleneiminocarbonyl;

L is H or halogen;

M and M' are each independently H, halogen, CN, NO,,
c,-C,alkyl, C,-Chaloalkyl, C,-C,alkoxy, C,-
C,haloalkoxy, C,-C,alkylthio, C,~C,haloalkylthio,
C,-C,alkylsufonyl, C,-Chhaloalkylsulfonyl, C,-
C,alkylcarbonyl, C,-Chaloalkylcarbonyl, NR,R, oI
when M and M' are attached to adjacent carbon
atoms, they may be taken together with the
carbon atoms to which they are attached to form
a ring in which MM represents -OCH,0-, -OCF,0-
or -CH=CH-CH=CH-;

A" is O or S;

R R, and R,, are each independently hydrogen,
halogen, NO,, CHO or R, and R, may be taken
together with the carbon atoms to which they
are attached to form a ring in which R,R,,

30/

represent
L'"L"T V
[ I
—C=C—C=C— ;

L', L”, T and V are each independently H, halogen, CN
or NO, with the proviso that no more than two of
L', L”, T or V are NO,; and
R, and R, are each independently H or C,-C,alkyl.
Preferred arylpyrroles suitable for use as one
essential active ingredient in the composition of the
invention are those arylpyrroles of formula VI wherein D
is H or ethoxymethyl; Ar is phenyl substituted with one
or more halogen or halomethyl groups; and n is 1.
Preferred embodiments of the invention are those

having a neuronal sodium channel antagonist compound of

33558-01L
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formula I or formula III and an arylpyrrole compound of
formula VI as active ingredients. '

More preferred embodiments of the invention are
those having a formula I or formula III compound wherein
W is 0; X is trifluoromethoxy and is in the 4-position; Y
is trifluoromethyl and is in the 3-position; Z is CN and
is in the 4-position; A is CH,; n is 0; m, p and gq are
each independently 1; R and R, are each independently H;
2" is Cl;, R,, and G are each independently COCH,; Q is p-
(trifluoromethoxy)phenyl; and the dotted line
configuration C==N represents a double bond and a formula
VI arylpyrrole wherein D is H or ethoxymethyl; Ar is
phenyl substituted with one or more halogen or halomethyl
groups; and x is 1.

Particularly preferred embodiments of the invention
are those having as the active ingredients a compound of
formula I or III wherein W is O; X is trifluoromethoxy
and is in the 4-position; Y is trifluoromethyl and is in
the 3-position; 2 is CN and is in the 4-position; A is
CH,; n is 0; m, p and q are each 1; R and R, are each H; 2’
is Cl;, R,, and G are each CO,CH,; and Q is p-
(trifluoromethoxy)phenyl, and the dotted line configura-
tion C=N represents a double bond and an arylpyrrole of
formula VI wherein D is H or ethoxymethyl; Ar is p-
chlorephenyl or 3,5-dichlorophenyl; and x is 1.

In the specification and claims the term haloalkyl
designates an alkyl group CH, , having 1 to 2x+1 halogen
atoms which may be the same or different. Similarly, the
terms haloalkenyl, haloalkynyl, haloalkoxy, halophenyl
and the like designate mono- to perhalogen substitution
wherein the halogens may be the same or different.
Halogen designates Cl, Br, I or F.

Each of the compounds of formula I, II, III, IV and V
embody assymetric centers which may be represented in the

33558-01L
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stereoisomeric R-form or S-form. The present invention
also includes the R-form, the S-form or mixtures comprising
the R-form and the S-form in any ratio. For compounds of
formula III, the S-form is preferred.

Advantageously, the neuronal sodium-channel
antagonist compound of formula I, II, III, IV or V or a
mixture thereof may be formulated with an arylpyrrole
insecticide. Said formulation may then be dispersed in a
solid or liquid diluent for application to the insect,
its food supply, breeding ground or habitat as a dilute
spray or as a solid dust or dust concentrate. Customary
formulation adjuvants as well as additional
agriculturally acceptable active ingredients may be added
and are within the scope of the invention;

The active ingredients of the inventive composition
may also be formulated separately as a wettable powder,
emulsifiable concentrate, aqueous or liquid flowable,
suspension concentrate or any one of the conventional
formulations used for insect control agents and tank
mixed in the field with water or other inexpensive liquid
for application as a liquid spray mixture. The
separately formulated compositions may also be applied
sequentially.

In actual practice, the composition of the invention
is applied to the plant foliage or plant stem or insect
habitat as a dilute spray prepared from any of the above-
said formulations. 1In practice it has been found that
the active ingredients of the composition of the
invention are highly synergistic when present at a ratio
of neuronal sodium channel antagonist compound to
arylpyrrole insecticide of about 1:10 to 1:50.

The compositions of the invention are superior
insecticidal compositions and are especially useful for

protecting growing and harvested plants including:
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lequminous crops such as soybeans, snap beans, peas, wax
beans and the like as well as cotton, forage crops, cole
crops, leafy vegetables, tobacco, hops, tomatoes,
potatoes, flowering ornamentals such as chrysanthemums,
vine crops such as grapes, squash, pumpkin or melon and
fruit trees such as cherry, peach, apple or citrus, from
the ravages of insects.

The synergistic insecticidal composition of the
invention is found to be highly active against a wide
variety of lepidopteran and coleopteran insects such as
Helicoverpa zea (cotton bollworm), Heliothis virescens
(tobacco budworm), Leptinotarsa decemlineata(Colorado
potato beetle), Diabrotica spp. (corn rootworm) and the
like. '

Further, the composition of the invention may be
useful in the prevention and control of public health
pests such as houseflies, mosquitoes, cockroaches, ants,
termites or the like.

These and other advantages of the invention may
become more apparent from the examples set forth herein
below. These examples are provided merely as
illustrations of the invention and are not intended to be

construed as a limitation thereof.
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EXAMPLE 1

Evaluation of the Synergistic Insecticidal Effect Of
A Combination Of A Neuronal Sodium Channel Antaqgonist

Plus An Arylpyrrole Insecticide
In this evaluation, the Heliothis zea (cotton

bollworm), Heliothis virescens (tobacco budworm) and
pyrethroid-resistant Heliothis virescens larvae used are
obtained from laboratory colonies. Pyrethroid-resistant
H. virescens are derived from the PEG-strain [Campannola &
Plapp, Proceedings of Beltwide Cotton Conference (1988)].

Cotton leaves are immersed in 1:1 v/v, acetone/water
solutions of test compound, or solutions of a combination
of test compounds for a period of about 3 seconds.
Following immersion, leaves are allowed to air-dry for 2-3
hours. Plastic bioassay trays containing multiple open-
faced wells (4.0 x 4.0 x 2.5 cm) are used as the test
arenas. Cut portions of a treated leaf, a moistened
cotton dental wick and a single third-instar larva are
placed into each well, covered with an adhesive vented
clear plastic sheet and held under constant fluorescent
light at about 27°C for a predetermined period of time.
Larval mortality/morbidity is evaluated at 5 days after
treatment. All treatments are replicated 4-5 fold in a
randomized complete block design with 16-32 larvae per
treatment. A log-probit analysis is applied to all data
obtained. The results are summarized in Tables I, II and
IIT hereinbelow.

33558-01L
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Table I

Evaluation of the Synerqgistic Control of Cotton Bollwoxrm

% Larval Tox%ci?y
Treatment Dose (ppm) Mortaliity Ratio
A’ 0.816 0 -
B’ 0.0816 9 =
A+ B 0.816 + 0.0816 50 5.6
A 1.0 9.4 =
B 0.1 19.8 -
A+ B 1.0 + 0.1 62.5 2.1

[,

R W ]

Ko

Pl

Bl St i ol Hili o

we

1

A = formula VIa arylpyrrole

’B = formula Ia neuronal sodium channel antagonist
$ mortality (A + B)
% mortality A + % mortality B

‘Toxicity Ratio =

‘Toxicity Ratio > 1 = synergistic

CF

/ \ -

o

g il & F,C7 Ny

F,CO— N—C—NN=C—CH; CN .
CH,O0C,H,

(Ia)
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Table II

Evaluation of the Synergistic Control of Tobacco Budworm

% Larval Toxicity
Treatment Dose (ppm) Mortaliity Ratio ™
a' 0.974 3 o
B’ 0.0974 25 -
A+ B 0.974 + 0.0974 50 1.8
A 1.0 10 -
B 0.1 30 =
;f A+ B 1.0 + 0.1 51.3 1.28
Le 'A = formula VIa arylpyrrole
: ‘B = formula Ia neuronal sodium channel antagonist
%E ‘roxicity Ratio = % mortality (A + B)
511 % mortality A + % mortality B
i ‘Toxicity Ratio > 1 = synergistic
!
13 F3 Br CN
gl &\ FiC7 Ny
F,CO— N—C—NN=C—CH; CN ,
CH20C2H5
(Ta) (VIa)

33558-01L



/ “5 /&%77

Table II1

Evaluation of the Synergistic Control of Pyrethroid-
Resistant Tobacco Budworm

% Larval Tox1c1t¥
Treatment Dose m Mortaliity Ratio ”
A 0.997 0 -
B’ 0.0997 29 =
A+ B 0.997 + 0.0997 50 1.7
A 2.093 7 -
B 0.0419 8 =
A+ B 2.093 + 0.0419 50 3.3
A 1.0 6.2 -
B 0.1 25.0 =
o A+ B 1.0 + 0.1 56.3 1.8
Le A 3.0 34.4 -
i3 B 0.06 14.1 2
"l A+B 3.0 + 0.06 81.2 1.67
13 'A = formula VIa arylpyrrole
- ‘B = formula Ia neuronal sodium channel antagonist

3Toxicity Ratio = — Y mortality (A + B)
% mortality A + % mortality B
Tox1c1ty Ratio > 1 = synergistic

. o
H i F,C cl

F co N-—c—un—c—cn CN
cn ,OC,H,

(Ia) (VIa)
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WHAT IS CLAIMED 1IS:
1. A synergistic insecticidal composition

comprising a synergistically effective amount of a
neuronal sodium channel antagonist and an arylpyrrole

insecticide.

2. The composition according to claim 1 wherein
the ratio of the neuronal sodium channel antagonist to

the arylpyrrole insecticide is about 1:10 to 1:50.

3. The composition according to claim 2 wherein
said neuronal sodium channel antagonist and said
arylpyrrole insecticide are dispersed in an inert solid
or liquid diluent.

4, The composition according to claim 1 having a
neuronal sodium channel antagonist compound of formula

Y
P

R W R
% R z,
N—C—N—N-—=C—A— (CR,R,) -

(1)

33558-01L
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X
m
'
':' (CR'IRB):: Z t
N )TRQ
N RIO
| _@Y'p =N
W=C—N N—C—N—Q
R o~ @
11 R,,
iR I (11) (III)
2 7
. 9 wherein A is CRR; or NR;;
il 10 W is O or S;
!: 11 X, ¥, Z2, X, ¥ and 2’ are each independently H;
: 12 halogen; OH; CN; NO,; C,-Csalkyl optionally
ii 13 substituted with one or more halogen, C,-
:; 14 C,alkoxy, C,-C;haloalkoxy, C,-Cicycloalkyl,
:i 15 C,-C,alkenyloxy or sulfonyloxy groups;
E 16 C,-C.alkoxy optionally substituted with one or
- 17 more halogen, C,-C,alkoxy or C,-C,cycloalkyl
18 groups ;
19 _ C,-C.alkoxycarbonyl, C,-C,cycloalkylcarbonyloxy,
20 phenyl optionally substituted with one or
21 more halogen, C,-C,alkyl, or C,-C,alkoxy
22 groups;
‘ 23 aminocarbonyloxy optionally substituted with
24 one or more CG,-C,alkyl groups;
25 C,-C.alkoxycarbonyloxy; C,-Cialkylsulfonyloxy;
26 C,-Cialkenyl; or NR,,R;,;;
27 m, p and g are each independently an integer of 1,
28 2, 3, 4, or 5;
29 n is an integer of 0, 1 or 2;
30 r is an integer of 1 or 2;

33558-01L
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t is an integer of 1, 2, 3 or 4;

R, R, R, R;, R, and R, are each independently H or
C,-C,alkyl;

R¢ is H, C,-Csqalkyl, C,-Chaloalkyl, C,-C,alkoxyalkyl,
C,-Cialkoxy, C,-Cihaloalkoxy,C,-Csalkenyl, C,-
Csalkynyl, C,-C.alkylcarbonyl, C,-C.alkoxy-
carbonyl, C,-C,alkylthio, or C,-Cihaloalkylthio;

R, and R, are each independently H; halogen; C,-
Csalkyl; C,-Csalkylcarbonyloxy; or phenyl
optionally substituted with one or more

halogen, CN, NO,, C,-Cialkyl, C,-Chalo-
alkyl, C,-Csalkoxy or C,-Cihaloalkoxy
groups;

R, and R,, are each independently H, or C,-C,alkyl;

R,, is H, C,-Cqalkyl, C,-Cchaloalkyl, C,-
C,alkylcarbonyl, C,-C.alkoxycarbonyl, or C,-
Cshaloalkoxycarbonyl ;.

R,, and R,, are each independently H or C,-C.alkyl;

G is H; C,-C.alkyl optionally substituted with one or

more halogen, C,-C,alkoxy, C,-C/haloalkoxy,
CN, NO,S(0).R,,, COR,,, CO,R,., phenyl or C,-
Cscycloalkyl groups;
C,-Cisalkoxy; C,-C/haloalkoxy; CN; NO,; S(O) R,,;
COR,,; CO,R,,; phenyl optionally substituted
with one or more halogen, CN, C,-C,halo-
alkyl, or C,-C,haloalkoxy groups;
C,-C.,cycloalkyl; or phenylthio;

Q is phenyl optionally substituted with one or more
halogen, CN, SCN, NO,, S(O).R,,, C,-C.,alkyl, C,-
C,haloalkyl, C,-C,alkoxyalkyl, C,-Cialkoxy, C,-
Cchaloalkoxy, or NR,,R,, groups;

u is an integer of 0, 1 or 2;

Rii» Ris, Ry, Ry, Ry, R, and R,, are each
independently H or C,-C.alkyl;

33558-01L
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R,; and R,, are each independently C,«C.alkyl or
C,-Cshaloalkyl;

R,, is CO.R,,;

R,, is H, C,-Calkyl, C,-Chaloalkyl, phenyl or
halophenyl; and the dotted line configuration

C==N represents a double bond or a single bond; or

a stereoisomer thereof.

5. The composition according to claim 4 having a
compound of formula I or formula III.

6. The composition according to claim 5 having a

compound of formula I or formula III wherein the dotted
line configuration C=N represents a double bond.

7. The composition according to claim 6 wherein
the formula III compound is in the S-form.

8. The composition according to claim 7 wherein W
is 0; X is trifluoromethoxy and is in the 4-position; Y
is trifluoromethyl and is in the 3-posgition; Z is CN and
is in the 4-position; A is CH,; n is 0; m, p and g are
each independently 1; R and R, are each independently H;
Z" is Cl; R,, and G are each independently CO,CH,; and Q is
p- (trifluoromethoxy)phenyl.

9. The composition according to claim 1 or 8
having an arylpyrrole insecticide of formula VI

33558-01L
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Hal CN

Dat

2x+1Cx N

I
D

Ar
(VI)

° R;
A R32

1

M

Hal is Cl or Br
X is an integer

-
?

of 1, 2, 3, 4, 5 or 6;

D is H, C,-C,alkyl optionally substituted with one or
more halogen, CN, OH, C,-C,alkoxy, C,-
C,aloalkoxy, C,-Csalkylthio, C,-
C.,alkylcarbonyloxy, C,-Chhaloalkylthio, C,-
C.alkenylcarbonyloxy, phenylcarbonyloxy,

halophenylcarbonyloxy, phenoxy,

halophenoxy, phenyl , halophenyl or C,-

C,alkylphenyl groups,
C,-C.alkenyl, C,-Cihaloalkenyl, CN, C,-C.alkynyl,

C,-Cihaloal
C,-C,polyme

kynyl, di-(C,-C,alkyl)aminocarbonyl or

thyleneiminocarbonyl;

L is H or halogen;
M and M* are each independently H, halogen, CN, NO,,

C,-C,alkyl,

C,-C,haloalkyl, C,-C,alkoxy, C,-

C,haloalkoxy, C,-C,alkylthio, C,-C,haloalkylthio,

c,-C,alkyls

ufonyl, C,-C,haloalkylsulfonyl, C,-

C,alkylcarbonyl, C,-Chaloalkylcarbonyl, NR;R;¢
or when M and M' are attached to adjacent carbon

atoms, they may be taken together with the
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carbon atoms to which they are attached to form
a ring in which MM' represents
-OCH,0-, -OCF,0- or -CH=CH-CH=CH-;

A is O or S;

R,,, R;; and R,, are each independently hydrogen,
halogen, NO,, CHO or R,, and R,, may be taken
together with the carbon atoms to which they

are attached to form a ring in which RyR,,

represent
L'"L"T V
[ I
—O=0—C=e— ;

L', L&, T and V are each independently H, halogen,
CN or NO, with the proviso that no more than two
of L', I , T or V are NO,; and

R, and R,, are each independently H or C,-C,alkyl.

10. The compogition according to claim 2 having an
arylpyrrole insecticide of formula VI wherein D is H or
ethoxymethyl; Ar is phenyl substituted with one or two
halogen or halomethyl groups; and x is 1.

11. The composition according to claim 1 having a
neuronal sodium channel antagonist compound of formula

X ?23“ | b L, $zsﬁ $27
N—C—T: Ras N—C—C‘--NI‘IT—Q'

N\ Ql G'

(Iv) (V)

wherein W is O or S;
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and Y are each independently H; halogen; CN;
SCN; C,-C.alkyl optionally substituted with one
or
more halogen, NO,, CN, C,-C,alkoxy, C,-
C,alkylthio, phenyl, halophenyl, C,-
C,alkylsulfonyl, C,-C,halocalkylsulfonyl, or
C,-C,alkoxycarbonyl groups;
C,-C,alkenyl; C,-C,haloalkenyl; C,-C,alkynyl; C,-
C,haloalkynyl; C,-C,cycloalkyl; C,-
Ccshalocycloalkyl; phenyl optionally substituted
with one or more halogen, CN, NO,, C,-C,alkyl,
C,-Chaloalkyl, C,-C,alkoxy,- C,-C,haloalkoxy,
C,-C,alkylthio, C,-C,alkylsulfonyl or C,-
C,haloalkylsulfonyl groups;
C,-C,alkylcarbonyl; C,-C,haloalkylcarbonyl; or
NR,gRus 7

m is an integer of 1, 2, 3, 4 or 5;

Gl

33558-01L

is phenyl optionally substituted with one or more
groups which may be the same or different
selected from X ;

a 5-membered heterocaromatic ring containing one
or two heteroatoms selected from 0 or 1
oxygen, 0 or 1 sulfur and 0, 1 or 2
nitrogen atoms said 5-membered
hetercaromatic ring being attached via
carbon and being optionally substituted
with one or more groups which may be the
same or different selected from X ; or

a 6-membered heteroaromatic ring containing one
or two heteroatoms selected from 0 or 1
oxygen, 0 or 1 sulfur and 0, 1 or 2
nitrogen atoms said 6-membered
heterocaromatic ring being attached via

carbon and being optionally substituted
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42 with one or more groups which may be the
43 same or different selected from X ;
44 Q" is H; C,-Cialkyl optionally substituted with one
45 or more halogen, CN, C,-C,alkoxy, C,-
46 C.alkoxycarbonyl, or phenyl optionally
47 substituted with one or more halogen,
48 CN, NO,, C,-C,alkyl, C,-Chaloalkyl, C,-
49 C,alkylsulfonyl or C,-C,alkylsulfinyl
50 groups;
51 C,-Ccalkenyl; C,-Cialkynyl; or phenyl optionally
52 substituted with one to three groups,
53 which may be the same or different,
54 selected from X ;
55 R.,., Ry, Ry, Ry, R,,, R,, and R,, are each
56 independently H or C,-C,alkyl; and the dotted
td 57 line configuration C—=N represents a double bond or
58 a single bond; or
59 ' a stereoisomer thereof.
5: 1 12. A method for synergistic insect control which
12 2 comprises contacting said insect with a synergistically
3 effective amount of a combination of a neuronal sodium
4 channel antagonist and an arylpyrrole insecticide.
1 13. The method according to claim 12 wherein the
neuronal sodium channel antagonist is present in a ratio
. 3 to the arylpyrrole insecticide of about 1:10 to 1:50.
14. The method according to claim 12 having a
g neuronal sodium channel antagonist compound of formula

33558-01L
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wherein A is CR,R; or NRy;
W is O or S;

X, Y, Z, X', ¥ and 2' are each independently H;

33558-01L

halogen; OH; CN; NO,; C,-C.alkyl optionally

substituted with one or more halogen, C,-
C,alkoxy, C,-C,haloalkoxy, C,-Cicycloalkyl,
C,-C,alkenyloxy or sulfonyloxy groups;

C,-Csalkoxy optionally substituted with one or
more halogen, C,-C,alkoxy or C,-C,cycloalkyl
groups;

C,-C.alkoxycarbonyl, C; -Cscycloalkylcarbonyloxy,

phenyl optionally substituted with one or
more halogen, C,-C,alkyl, or C,-C,alkoxy
groups;
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23 aminocarbonyloxy optionally substituted with
24 one or more C,-C,alkyl groups;
25 - C,-Csalkoxycarbonyloxy; C,-C.alkylsulfonyloxy;
26 C,-Csalkenyl; or NR,R;,;
27 m, p and q are each independently an integer of 1,
28 2, 3, 4, or 5;
29 n is an integer of 0, 1 or 2;
30 r is an integer of 1 or 2;
31 t is an integer of 1, 2, 3 or 4;
32 R, R,, R,, R,, R, and R; are each independently H or
33 c,-C,alkyl;
34 R, is H, C,-C.alkyl, C,-Chaloalkyl, C.-C.alkoxyalkyl,
35 C,-Csalkoxy, C,-Chaloalkoxy,C,-Cialkenyl, C,-
36 Cealkynyl, C,-C.alkylcarbonyl, C,-C,alkoxy-
: 37 carbonyl, C,-Cialkylthio, or C,-Cihaloalkylthio;
f 38 R, and R, are each independently H; halogen; C,-
= 39 C.alkyl; C,-C.alkylcarbonyloxy; or phenyl
3 40 optionally substituted with one or more
:, 41 halogen, CN, NO,, C,-Cqalkyl, C,-Chalo-
f 42 alkyl, C,-Csalkoxy or C,-Cihaloalkoxy
3 43 groups;
44 R, and R,, are each independently H, or C,-C,alkyl;
45 R,, is H, C,-Csalkyl, C,-Cihhaloalkyl, C,-
46 ' C,alkylcarbonyl, C,-Csalkoxycarbonyl, or C,-
47 C.haloalkoxycarbonyl;
48 R,, and R,, are each independently H or C,-C.alkyl;
49 G is H; C,-C.alkyl optionally substituted with one or
. 50 more halogen, C,-C,alkoxy, C,-Cshaloalkoxy,
51 CN, NO,S(O),R,,, COR,;, CO,R,,, phenyl or C;-
52 Cscycloalkyl groups;
53 C,-C.alkoxy; C,-Cihaloalkoxy; CN; NO,; S(O).R,,;
54 COR,,; CO,R,,; phenyl optionally substituted
55 with one or more halogen, CN, C,-C,halo-
56 alkyl, or C,-Chaloalkoxy groups;
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C,~-C.,cycloalkyl; or phenylthio;

Q is phenyl optionally substituted with one or more
halogen, CN, SCN, NO,, S(O).R,, C;-C,alkyl, C,-
C,haloalkyl, C,-C,alkoxyalkyl, C,-C.alkoxy, C,-
C¢haloalkoxy, or NR,,R,, groups;

u is an integer of 0, 1 or 2;

R,.: Riss Ry, Ryg, Ry R, and R,, are each
independently H or C,-Cialkyl;

R,, and R,, are each independently C,-C.alkyl or
C,-Cshaloalkyl;

R,; is CO,R,,;

R,, is H, C,-C,alkyl, C,-Chaloalkyl, phenyl or
halophenyl; and the dotted line configuration

C—=N represents a double bond or a single bond; or

a stereoisomer thereof.

15. The method according to claim 14 having a

compound of formula I or formula III.

16. The method according to claim 15 having a

compound of formula I or formula III wherein the dotted
line configuration C—N represents a double bond.

17. The method according to claim 16 wherein the

formula III compound is in the S-form.

18. The method according to claim 17 wherein W is
O; X is trifluoromethoxy and is in the 4-position; Y is
trifluoromethyl and is in the 3-position; Z is CN and is
in the 4-position; A is CH,; n is 0; m, p and q are each
independently 1; R and R, are each independently H; 2’ is
Cl; R,;, and G are each independently CO,CH,; and Q is p-

(trifluoromethoxy) phenyl.

33558-01L




C | /0¥ )%Q

-29-

19. The method according to claim 12 or 18 having'

2 an arylpyrrole insecticide of formula VI

Hal CN
/ \
F2x+1 x IiI Ar
D
4 (VI)
5
¥ M R3° R31
wherein Ar is or \ ;
. A Ry,
; 6 M
g 8 Hal is Cl or Br;
g 9 x is an integer of 1, 2, 3, 4, 5 or 6;
E 10 D is H, C,-Calkyl optionally substituted with one or
T;f 11 more halogen, CN, OH, C,-C,alkoxy, C,-
3 12 c,haloalkoxy, C,-Csalkylthio, C,-
13 C,alkylcarbonyloxy, C,-Chaloalkylthio, C,-
14 C.alkenylcarbonyloxy, phenylcarbonyloxy,
15 ) halophenylcarbonyloxy, phenoxy,
16 halophenoxy, phenyl , halophenyl or C,-
17 C,alkylphenyl groups,
18 C,-Cealkenyl, C,-Cihaloalkenyl, CN, C,-C.alkynyl,
. 19 C,-Cchaloalkynyl, di-(C,-C,alkyl)aminocarbonyl or
20 C,-C,polymethyleneiminocarbonyl;
21 L is H or halogen;
22 M and M' are each independently H, halogen, CN, NO,,
23 C,-C,alkyl, C,-Cshaloalkyl, C,-Calkoxy, C,-
24 C,haloalkoxy, C,-C,alkylthio, C,-Chhaloalkylthio,
25 C,-C,alkylsufonyl, C,-C,ihaloalkylsulfonyl, C,-
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26 C,alkylcarbonyl, C,-Chaloalkylcarbonyl, NR,SR,G.
27 or when M and M' are attached to adjacent carbon
28 atoms, they may be taken together with the
29 carbon atoms to which they are attached to form
30 a ring in which MM' represents
31 -OCH,0-, -OCF,0- or -CH=CH-CH=CH-;
32 A’ is O or S;
33 R,., R;, and R,, are each independently hydrogen,
34 halogen, NO,, CHO or R,, and R,, may be taken
35 together with the carbon atoms to which they
36 are attached to form a ring in which R;;R,,
317 represent
L'L"T V
| |
38 —C=C—C=C— ;
39 L', L&, T and V are each independently H, halogen,
i 40 CN or NO, with the proviso that no more than two
s 41 of L', W, T or V are NO,; and
iz 42 R,. and R, are each independently H or C,-C,alkyl.
i 1 20. The method according to claim 19 having an
13 2 arylpyrrole insecticide of formula VI wherein D is H or
3 ethoxymethyl; Ar is phenyl substituted with one or two
4 halogen or halomethyl groups; and x is 1.
1 21. The method according to claim 12 having a
2 neuronal sodium channel antagonist compound of formula
3
® s
X 1'223?" R, Y"m\}( \ llzzsw l|227
E > N—a—F R,s N—C—C=NN—Q"
N A~q: = &
T
5 (IV) G' (v)
6
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wherein W is O or S;

X" and Y are each independently H; halogen; CN;
SCN; C,-C.alkyl optionally substituted with one
or

more halogen, NO,, CN, C;-C,alkoxy, C,-
C.alkylthio, phenyl, halophenyl, C,-
C,alkylsulfonyl, C,-Chaloalkylsulfonyl, or
C,-C,alkoxycarbonyl groups;
C,-C,alkenyl; C,-C,haloalkenyl; C,-Calkynyl; C,-
C,haloalkynyl; C;-Cicycloalkyl; C;-
C.halocycloalkyl; phenyl optionally substituted

with one or more halogen, CN, NO,, C,-C,alkyl,

¢,-Chaloalkyl, C,-C,alkoxy, C,-Chaloalkoxy,
¢,-C,alkylthio, C,-C,alkylsulfonyl or C,-
C,haloalkylsulfonyl groups;

C,-C,alkylcarbonyl; C,-Chaloalkylcarbonyl; or

NR,4R, 7

m is an integer of 1, 2, 3, 4 or 5;

G' is phenyl optionally substituted with one or more
groups which may be the same or different
selected from X ;

a 5-membered heterocaromatic ring containing one
or two heteroatoms selected from 0 or 1
oxygen, 0 or 1 sulfur and 0, 1 or 2
nitrogen atoms said 5-membered
heteroaromatic ring being attached via
carbon and being optionally substituted
with one or more groups which may be the
same or different selected from X ; or

a 6-membered heteroaromatic ring containing one
or two heteroatoms selected from 0 or 1
oxygen, 0 or 1 sulfur and 0, 1 or 2
nitrogen atoms said 6-membered
heterocaromatic ring being attached via
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41 carbon and being optionally substituted
42 with one or more groups which may be the
43 same or different selected from X ;
44 Q' is H; C,-C,alkyl optionally substituted with one
A5 or more halogen, CN, C,-C,alkoxy, C,-
46 C.alkoxycarbonyl, or phenyl optionally
47 subgtituted with one or more halogen,
48 CN, No,, C,-C,alkyl, C,-Chhaloalkyl, C;-
49 C,alkylsulfonyl or C,-C,alkylsulfinyl
50 groups;
%f 51 C,-Cialkenyl; C,-Cealkynyl; or phenyl optionally
?i 52 substituted with one to three groups,
i 53 which wmay be the same or different,
;E 54 selected from X ;
S 55 Rass Raes Rpss Ry Ry, Ry and R, arxe each
i 56 independently H or C,-C,alkyl; and the dotted
fo 57 line configuration C=N represents a double bond or
%E 58 a single bond; or
fé 59 a stereoisomer thereof.
Lt
3 1 22. A method for protecting a plant from
2 infestation and attack by insects which comprises
3 applying to the foliage or stem of said plant a
4 synergistically effective amount of a composition
5 according to claim 1.
1 23. The method according to claim 19 wherein the
plant is cotton.
1 24. The method according to claim 20 wherein the

2 insect is lepidoptera or coleoptera.

33558-01L



PR

i
HE

Thdd Hols o ol Bl G

33558-01L

SYNERGISTIC INSECTICIDAL COMPOSITIONS

ABSTRACT OF THE_ INVENTION
The present invention provides a synergistic
insecticidal composition comprising as essential active
ingredients a neuronal sodium channel antagonist and an

arylpyrrole insecticide.
Also provided are methods for synergistic insect

control and crop protection.
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