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Sefior

SUPERINTENDENTE DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES

E. S D.

Re: Pl.- AMERICAN CYANAMID COMPANY.- Solicitud de Patente de

Invencién para “COMPOSICIONES INSECTICIDAS SINERGICAS?”.-
Clase AOIN.-Expediente nimero 00-017.310 .-

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

2. Anexos me permito presentar a usted:

(1)  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
numero 60/124.306 de 12 de Marzo de 1999, junto con la traduccién
oficial No. 0243, correspondiente a las legalizaciones vy

reivindicaciones de dicho documento;

(b) Copia autentica debidamente certificada de la solicitud estadinense
nimero 60/158.201 de 7 de Octubre de 1999, junto con la traduccion
oficial No.0244, correspondiente a las legalizaciones vy

reivindicaciones de dicho documento;

2) 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 quien elabor6 la traduccién de las solicitudes
estadinenses nimeros 60/124.306 y 60/158.201, respecto de las cuales se

reivindica prioridad en el presente caso.
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(3)  Documento que acredita el traspaso que los autores del invento de la
referencia hacen a favor de mi poderdante, de sus derechos sobre el mismo,
debidamente legalizado hasta por el Ministerio de Relaciones Exteriores de

Colombia bajo el nimero 161642 de 16 de Mayo de 2000; y

(4)  Traduccion Oficial No. 093, debidamente legalizada hasta por el Ministerio
de Relaciones Exteriores de Colombia bajo el nimero 163867 de 18 de
Mayo de 2000, correspondiente a las legalizaciones de dicho documento de
traspaso.

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

Sefior Superintendente,

[.P. 10.784
- Cédigo 231



REPUBLICA DE COLOMBIA
MINISTFRIO DE RELACIONES EXTERIORES

EL SUSCRITO JEFE DEL AREA DE
- LEGALIZACIONES DEL MINISTERIO DE
RELACIONES EXTERIORES

i COMQO MOTAFRIO SEX" @ cNLhn(‘ADO
: OE SANTAFE OC BOGOTA

HAGO CONSTAR

"X OUE LA FOTOCOPW CONCIDE CON LA FOTOCOPIA
: AUTENTICA OUE

a1

CERTIFICA

e Que revisados los registros que se llevan el al oficina de Legalizacioies aparece la
firma del sefior EDUARDO CALADO NOGUERA, como traduct
oficial para los idiomas INGLES- ESPANOL, ESPANOL-
541 del 27 de febrero de 1976.

23 »AN‘.AFL DE BOGOTA
HAGO CONBTAR

e ';tTYf«;E g‘;ﬁ: 1«25 Eg"LA FOTOCOPIA !
43 AR 20l

La anterior certificacion se expide a solicitud del interesado qLuen se
cédula de ciudadania 17.177.588 expedida en Bogota. iy

hasy

Dada en Santa Fe de Bogotd, D.C., alos seis (6) de noviembre de 1
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Repiblica de Colombia

Ministerio de Justicia y del Oerechio

\f\‘ : i N B Bt 2 5t
EL SECRETARIO GENERAL (E) DEL MINISTERI@ BI%0 NOTARIC S0+ € CHCARGAGD

DE SANTAFE D€ 3O0GOTA

JUSTICIA Y DEL DERECHO v HAGO CONSTAR
X OUE LA FOTNCOPIA COINCIDE GON LA FOTOCORIA

»

e AUTEN"ZA QUE HE TENMIDO A LA VISTA.
ic SANTAFE DE 3

CERTIFICA:

Que por Resolucién 541 del 27 de febrero de 1976, le fue exped1 hcenéla para
CJG‘I‘CCI‘ tuncxones de Traductor e Intérprete Oficial en los xdlom IINGLES ¥

on la cédula
de ciudadania No. 17.177.588 expedida en Bogota.

Que dicha Resolucién se encuentra vigente en la fecha
Se expide la presente certificacion a solicitud del interesado.

Dada en Santa Fe de Bogota, D.C., a % OE gg? s
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Abril 5, 2000 (American Cyanamid Company)
Traduccién Oficial No.0243 Cas0-33,562-00
REF: AMERICAN HOME PRODUCTS CORP

- Patente No. 60/124,306

DEPARTAMENTO DE COMERCIO DE LOS ESTADOS
UNIDOS
OFICINA DE MARCAS Y PATENTES

Marzo 28, 2000

Por medio del presente documento se certifica que adjunta se encuentra una
fiel copia de los registros de la Oficina de Marcas y Patentes de los Estados
Unidos, correspondientes a los documentos para la solicitud tal como se

presentaron, con el fin de asignarle una fecha de registro bajo la norma del
cédigo 35 USC 111. |

Numero de Solicitud: 60/124,306
~ Fecha de Registro: Marzo 12, 1999

Autorizado por:

COMISIONADO DE MARCAS Y PATENTES

Firma:P. SWAIN

Funcionario Encargado de Certificaciones ’
\‘Hﬁado.

Hay sello de la Oficina de Marcas y Pater@ &  cdlor

I



Assistant Commissioner for Patents Caso No:33562L
Box Patent Application
Washington, D.C. 20231

SOLICITUD PROVISIONAL

Por medio de la presente se realizan los tramites necesarios para la

solicitud de patente de los siguientes inventor(es).

Michael Frank Treacy, Paul E. Resner, Raymond Frank Borysewicz;
Hassan Oloumi, Kurt Allen Schwinghammer;

para el invento:COMPOSICIONES SINERGETICAS PARA
INSECTICIDAS

1. Se adjuntan Documentos requeridos para el registro bajo el cdigo

37 CFR 1.51(a) (2) y 1.53(b) (2):

17  péginas para especificacion

12 pdginas de Reivindicaciones

1 Pagina (s) de Resumen

Péaginas de Gréficas
[ ] Formal
{ ] Informal

2. Nombres de inventor(es) y direccidn (es) (o lista de abogados en el
caso como identificador alfanumf’;[}q:o):

e, o)

Michael Frank Treacy



53 Sequoia Drive
Newtown, PA 18940

Paul Resner
1267 Woodthrush Court
Yardley, PA 19067

Raymond Frank Borysewicz
12 Albermarle Road
Hamilton Square, NJ 08690

Kurt Allen Schwinghammer
1206 University Drive
Yardley, PA 19067

Hassan Oloumi
1204 Goldenrod Court
Yardley, PA

Traspaso

Un traspaso del invento a nombre de:

[ 1 Fue realizada en la solicitud anterior y registrada como PTO

en , Carrete , Cuadro.

[ 1 Se adjunta bajo Formulario de Registro por separado.



[ X ] a continuacion.

CERTIFICADO DE ENVIO POSTAL BAJO CODIGO 37 CFR 1.10

Yo, por medio del presente documento certifico que este ha sido enviado
por Servicio Postal del Correo de los Estados Unidos de América, en la
fecha anteriormente mencionada en un sobre rotulado “Correo Postal al
Destinatario” con niimero de envio: EM 165269182 US, rotulado al

Comisionado Asistente para Patentes, Box Patent Application, Washington,
DC., 20231.

Firma: John W. Hogan Jr.
Fecha: Marzo 12, 1999

4.  Registro de Honorarios $150.00

5. Método de pago de Honorarios:
Cobrar a la cuenta corriente No 01-1300 por la suma de $150.00

Chocnd, g, 1

4
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Se adjunta un duplicado del tramite.

Instrucciones en caso de que se registre un Sobrepago:

Acreditar cualquier sobrepago a la cuenta bancaria No. 01-1300.

Autorizacion para Cobros Adicionales de Honorarios

[Xx] El comisionado se encuentra autorizado para cobrar cualquier
honorario adicional que se presente en este documento y
durante la vigencia de esta solicitud a la Cuenta Corriente
No. 01-1300:

[x] 37 CFR 1.51(a), (2) y 1.53 (c) registro de honorarios

[Xx] recargo para registro de honorarios bdsicos y/o primera

pagina en una fecha posterior de la fecha registrada de esta solicitud.

Abogados/Nombres de representantes/No. de Registro

William H. Calnan Reg No. 29,520
Charles F. Costello Reg No. 27, 324
Gregory M. Hill ' Reg No. 31,369
John W. Hogan, Jr. Reg No. 32,703
Joseph M. Mazzarese Reg No. 32,803
Barbara L. Renda Reg No. 27, 626

Cﬂc&’%ﬁ@ Ql. g p



9. Direccidn para correspondencia

John W. Hogan, Jr.

American Home Products Corporation
Patent Law Department

One Campus Drive

Parsippany, NJ 07054

Tel: (973) 683-2152

10. El invento fue realizado por una agencia del Gobierno de los
‘ Estados Unidos o bajo Contrato con una agencia del Gobierno de los

Estados Unidos.

[x] No
[ 1 Si, el nombre de dicha Agencia del Gobierno de los Estados

Unidos y niimero de contrato son los siguientes:

Firma: John W. Hogan Jr.
No de Registro:32,703

American Home Products Corporation
Patent Law Department

One Campus Drive

Parsippany, NJ 07054

Tels. No. (973) 683-2152
Somsy 2
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REIVINDICACIONES :

1. Una composicién sinergética insecticida la cual consta de una
cantidad sirnergéticamente eficaz de un canal de sodio neronasl
antagonista mezclado con uno o mas compuestos seleccionados del

grupo A.

2. La composicion de acuerdo a la reivindicacion 1 la cual tiene

un compuesto de un canal neuronal de sodio antagonista de la

formula
Y
P
R W R
. Lot 2
N—C—N—N—=C—A— (CR,R,) -
(D

)



o (CR7R8): ¢
N\N/ : RS
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R R O G
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en el cual A es CR4R5 o NR6;

WesOoS;

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 halégenos ‘Qa o [-\ .

g
&&N"/\

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



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;

C1-C6 alcoxicarboniloxi; C1-C6 alquilosulfoniloxi;

C2-C6 alquenilo; o NR12R13;

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

n es un nimero enterode 0, 1 o0 2;

r es un nimero entero de 1 hasta 2;

t es un nimero entero de 1, 2, 3, 0 4;

R, R1, R2, R3, R4 y RS 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 alcoxicarbonilﬁ,/Cl-C6

alquiltio, o C1-C6 haloalquiltio; é&/‘”‘{’% QM



R7 y R8 son cada uno independientes de H; hal6geno; C1-Cé6alquilo;
C1-C6 alquilocarboniloxi; o fenilo opcionalmente sustituido con uno
o mds haldgenos, CN, NO2, C1-Céalquilo, C2-C6 haloalquilo, C1-

Céalcoxi 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
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-Cé6alcoxi; C1-C6 haloalcoxi; CN; NO2; S(O)u R17; CORI1S;
CO2R19; fenilo opcionalmente sustituido con uno o mas halégenos,

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

C3-C6 cicloalquilo; Feniltio; &QU% CZLQ R

10



Q es fenilo opcionalmente sustituido con uno o mas halégenos, CN, 5 6
SCN, NO2, S(O)uR20, C1-C4 alquilo, Cl—C4-ha]oaiquilo, Ci1-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 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. LLa composicién de acuerdo a la reivindicacién 1 la cual tiene
un compuesto de un canal neuronal de sodio antagonista de la

formula:

X R W v
n l23“ R24 Yll R w
N=Cc— R " rzeff a0
’ 25 —_—
N N—C—C=NN—q:
~ : Q
vt '
Gl

A

Lo en s ?Jﬂ-éa&,a /L



(Iv) (V)

enelcual Wes O u S;

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, o 5;

)

G’ es fenilo opcionalmente sustituido conétga%)és grupos los

cuales pueden ser iguales o diferentes s%ccionados de X’ ;
v

v
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un anillo heteroaromatico de 5 miembros que contiene de uno 5 5
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 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 mas 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 alquilosulfonilo o

grupos de C1-C4 alquilosulfinilo;

Edond o0 20 L
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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 configuracidn de la linea de puntos
C.-.N representa un enlace doble o un enlace sencillo; o

un estereoisOmero del mismo.

4. La composicién de acuerdo a la reivindicacién 2 en la cual el
canal neuronal de sodio antagonista es un compuesto de acuerdo a la

formula [ o III.

3. La composicidn de acuerdo a la reivindicacion 4 en la cual la

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

6. La composicidn de acuerdo a la reivindicacién 5 en la cual el

compuesto de la formula IIT se encuentra en la forma S.

7. LLa composicidn de acuerdo a la reivindicacion 6 en la cual
Choito @l g, h

14
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W es O; X es trifluorometoxi y se encuentra en la 4 posicion; Y es
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;y Q es p-

(trifluorometoxi) fenilo.

8. LLa composicion de acuerdo a la reivindicacion 7 en la cual
uno o mas compuestos seleccionados del grupo A son cipermetrina,

cthalometrina, ciflutrin, permetrin, etofenprox o silafluofen.

9. LLa composicién de acuerdo a la reivindicacion 7 en la cual
uno o mas compuestos seleccionados del Grupo A son profenofos,

acefato, sulprofos, malation, diazinon, metilo paration o terbufos.

10.  La composicién de acuerdo a la reivindicacién 7 en la cual
uno o mas compuestos seleccionados del grupo A son metonilo,

tiodicarbo o fenotiocarbo.

11.  La composicién de acuerdo a la reivindicacién 7 en la cual

uno o mds compuestos seleccionadogglel grupo A @n mifraz,
A NN

clorodimeform o clorofenamidina.

15



12. La composicidn de acuerdo a la reivindicacion 7 en la cual el
o los compuestos seleccionados del grupo A son avermectina,

anamectina, milbemectina, nemadectina, o moxidectina.

13. La compoisicién de acuerdo a la reivindicacién 7 en la cual el

o los compuestos seleccionados del grupo A son hidrametilnon.

14. La composicién de acuerdo a la reivindicacién 7 en la cual el
0 los compuestos seleccionados del grupo A son fipronil, endosulfon,

imidaclorid, acetamiprid, nitenpiram o tiametoxam.

15. Un método para el control sinergético de insectos el cual
consiste en hacer contacto con dicho insecto con una cantidad
sinergeticamente eficaz de un canal neuronal de sodio antagonista

combinado con uno o mas compuestos seleccionados del grupo A.

16. El método de acuerdo a reivindicacion 15 el cual tiene un

compuesto de un canal neuronal de sodio antagonista de la formula:

\\/.
SWEL
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(I
Y
P
R w R
%a LN z,
N—C—N—N=C—A— (CR,R,) -
X'
. (CR7R3) r 2 v
N >vR9
N Rr
| 10 v N W
| P N |
=y Base
R, R, o) G
(ID) (I11)

en el cual A es CR4RS5 o NR6;

WesOoS;

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 haldgenos , C1-C3 alcoxi, C1-C3

haloalcoxi, C3-C6 cicloalquilo, C2-C6 alqueniloxi o grupos

de sulfoniloxi; C(/l&uw&u wm f& »

17



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 méas grupos de

C1-C3- alquilo;

C1-C6 alcoxicarboniloxi; C1-C6 alquilosulfoniloxi;

(C2-C6 alquenilo; o NR12R13;

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

n es un ntimero enterode 0, 1 0 2;

r es un nimero entero de 1 hasta 2;

t es un nimero enterode 1, 2, 3, 0 4;

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

alquilo;

Edoondo Clgo 1L .
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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-

Céalcoxi 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
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 mas
halégenos, C1-C4 alcoxi, C1-C6haloalcoxi, CN, NO2S (O)uR14,

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

Q&VM%@@@% -
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S
C1-Cé6alcoxi; C1-C6 haloalcoxi; CN; NO2; S(O)u R17; CORIS; 6
CO2R19; fenilo opcionalmente sustituido con uno o mds 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 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 tnico; o un estereoisémero del mismo.

Cloarnan(B) 0 A
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17. Un método de acuerdo a la reivindicacidn 15 la cual tiene un

compuesto de un canal de sodio antagonista de la formula:

R..W

23 R._W R

I!] ” |26” |27
N—c—c—NN--Q-

(IV) V)

enelcual WesOu S;

X’y Y’ son independientes de H; halégeno; CN; SCN; C1-C6 alquilo
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 haldgenos, 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;
8 g
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m es un nimero enterode 1,2,3,4,0 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, 0o 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 o0 mas grupos, los cuales pueden ser iguales o

diferentes, seleccionados de X’; o
b 2

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 opcionalménte

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

o diferentes, seleccionados de X’;
@vw&s SN
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Q es H; C1-C6 alquilo opcionalmente sustituido con uno o mas 6 ¥
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 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 estereoisomero del mismo.

18. El método de acuerdo a la reivindicacion 16 en la cual el
canal neuronal de sodio antagonista es un compuesto de la formula I

o IIL

19. El método de acuerdo a la reivindicacion 18 en la cual la

configuracién de la linea de puntos representa un doble enlace.

Soare.Ca, 4

23



20. Un método de acuerdo a la reivindicacion 19 en la cual la

formula III del compuesto se encuentra en la forma S.

21. El método de acuerdo a la reivindicacién 20 en la cual

W es O; X es trifluorometoxi y se encuentra en la 4 posicion; Y es
trifluorometoxi y se encuentra en la 3 -posicién; Z es CN y se
encuentra en la 4-posicién; A es CH2; nes O; 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;y Q es p-

(trifluorometoxi) fenilo.

22.  La composicién de acuerdo a la reivindicacion 21 en la cual
uno o mas compuestos seleccionados del grupo A son cipermetrina,

cihalometrina, ciflutrin, permetrin, etofenprox o silafluofen.
23. LLa composicién de acuerdo a la reivindicacién 21 en la cual

uno o mas compuestos seleccionados del Grupo A son profenofos,

acefato, sulprofos, malation, diazinon, metilo paration o terbufos.

Cloanty OAlL g k.
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24.  La composicién de acuerdo a la reivindicacion 21 en la cual
uno o mas compuestos seleccionados del grupo A son metonilo,

tiodicarbo o fenotiocarbo.

25.  La composicién de acuerdo a la reivindicacion 21 en la cual
uno o mas compuestos seleccionados del grupo A son amitraz,

clorodimeform o clorofenamidina.

26. La composicién de acuerdo a la reivindicacién 21 en la cual
el o los compuestos seleccionados del grupo A son avermectina,

anamectina, milbemectina, nemadectina, o moxidectina.

27. LLa compoisicién de acuerdo a la reivindicacién 21 en la cual

el o los compuestos seleccionados del grupo A son hidrametilnon.

28. LLa composicién de acuerdo a la reivindicacién 21 en la cual
el o los compuestos seleccionados del grupo A son fipronil,

endosulfon, imidaclorid, acetamiprid, nitenpiram o tiametoxam.

29. Un método para proteger las plantas de ataques de insectos la

cual consiste en aplicar al follaje de dicha planta una cantidad

@,
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sinergéticamente eficaz de la composicién de acuerdo a la ? (

reivindicacion 1.

30. El método de acuerdo a la reivindicacién 29 en la cual los

insectos son lepidoptera o coleoptera.
3, e &
Barde”
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33562L

SYNERGISTIC INSECTICIDAL COMPOSITIONS

ABSTRACYT OF THE INVENTION

The present invention provides a synergistic
insecticidal composition comprising as essential active
ingredients a neuronal sodium channel antagonist in =
combination with one or more compounds selected from the
group consisting of pyrethroids, pyrethroid-type
compounds, organophosphates, carbamates, formamidines,
macrocyclic lactones, amidinohydrazones, GABA antagonists
and acetylcholine receptor ligands.

Also provided are methods for synergistic insect

control and crop protection.
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SYNERGISTIC INSECTICIDAL COMPOSITIONS

BACKGROUND OF THE INVENTION

Insecticidal agents and compositions have been

po—

developed to control insect pests such as
agrohorticultural pests, hygienic pests, or wood-eating
pests and in practice have been used as a single or a

5 mixed agent. However, economically efficient and
ecologically safe insect control compositions are still
being sought. Insecticidal compositions which allow for

o reduced effective dosage rates, increased environmental

safety and lower incidence of insect resistance are

10  highly desirable. Although the rotational application of
insect control agents having different modes of action
may be adopted for good pest management practice, this
approach does not necessarily give satisfactory insect
control. Further, eventhough combinations of insect

15 control agents have been studied, 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
20 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.

25 It is another object of this inventicn 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 in combination with
one or more compounds selected from the group consisting
of pyrethroids, pyrethroid-type compounds,
organophosphates, carbamates, formamidines, macrocyclic
lactones, amidinohydrazones, GABA (gamma-aminobutyric
acid) antagonists, and acetylcholine receptor ligaﬁaéf

The present invention also provides a method for
synergistic insect control which comprises contacting
said insect with a synergistically effective amount of a
neuronal sodium channel antagonist in combination with
one or more compounds selected from the group consisting
of pyrethroids, pyrethroid-type compounds,
organophosphates, carbamates, formamidines, macrocyclic
lactones, amidinohydrazones, GABA antagonists and
acetylcholine receptor ligands.

The present invention further provides a method for

the enhanced protection of plants from infestation and
attack by insects.

DETAILED DESCRIPTION OF THE INVENTION

Definitions

"Acetylcholine receptor ligand compound® as used in
this application means a compound which is capable of
binding to the acetylcholine receptor site.

"Group A" as used in this application means
insecticidal

1) pyrethroid compounds;

2) pyrethroid-type compounds;

3) organophosphate compounds;
4) carbamate compounds;
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_4_
5) formamidine compounds;
6) macrocyclic lactone compounds;
7) amidinohydrazone compounds;
8) GABA antagonist compounds; and
9) acetylcholine receptor ligand compounds.

"Haloalkyl" as used in this application means an
alkyl group CMH,,,, having 1 to 2x+1 halogen atoms which may
be the same or different. Similarly, the terms
"haloalkenyl", "haloalkynyl", "haloalkoxy", "halophenyl"
and the like mean mono- to perhalogen substitution =
wherein the halogens may be the same or different.

"Halogen" as used in this application means Cl, Br, I
or F.

"Neuronal sodium channel antagonist" as used in this
application means a compound which is capable of
preventing the ability of a neuron cell to transfer sodium
ions across the cell membrane.

"Pyrethroid-type compounds" as used in this
application means those compounds characterized by a non-
ester linked aryl-phenoxybenzyl moiety.

"Synergism" as used in this application means 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 a second insecticidal
ingredient provides superior insect control at lower
levels of the combined active agents than may be achieved
when the neuronal sodium channel antagonist or the second
insecticidal ingredient is applied alone.

As previously stated, the term neuronal sodium

channel antagonist designates a compound which is capable

33562L
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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.

Neuronal sodium channel antagonists include
compounds such as those described in U.S. 5,543,57§}j§.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

Y
P
R w R
Xu 1!] IE %q
—C—N— ='-C—A—'(CR2R3)n
(1)
Xl
m
L}
i (CR7Ra)r z t
N\ Rs
N R
| 10 ¥t _N
— P = \ 11
W=C—N N—C—N—Q
| / I
Rll R 0 G
33
(11) (11I1)

wherein A is CR.R, or NR,;
W is O or S;
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X, Y, 2, X, ¥ and Z° are each independently H;
halogen; OH; CN; NO,; C,-Calkyl optionally
substituted with one or more halogen, C,-

Csalkoxy, C,-C;haloalkoxy, C,-Cicycloalkyl,
C,-Csalkenyloxy or sulfonyloxy groups;
C,-Csalkoxy optionally substituted with one or

more halogen, C,-C,alkoxy or C,-C.cycloalkyl
groups;
C,-Csalkoxycarbonyl, C,;-Cicycloalkylcarbonyloxy,
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,-Csalkoxycarbonyloxy; C,-Cc.alkylsulfonyloxy;
C,-Csalkenyl; 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;

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,-Cialkyl, C,-Chaloalkyl, C,-Csalkoxyalkyl,
C,-Csalkoxy, C,-Cihaloalkoxy,C,-C.alkenyl, C,-
Cealkynyl, C,-C.alkylcarbonyl, C,-C.alkoxy-
carbonyl, C,-Csalkylthio, or C,-Cshaloalkylthio;

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

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

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

R,, is H, C;-Cqalkyl, C,-Cihaloalkyl, C,-

33562L
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C,alkylcarbonyl, C,-C.alkoxycarbonyl, or C,-
Cishaloalkoxycarbonyl ;
R,, and R,, are each independently H or C,-Calkyl;
G is H; C,-Cqalkyl optionally substituted with one or
more halogen, C,-C,alkoxy, C,-C,haloalkoxy,
CN, NO,S(O),R,,, COR,, CO,R,,, phenyl or C,-
Cicycloalkyl groups;

C,-Cialkoxy; C,~Cchaloalkoxy; CN; NO,; S(O).,R,,;

COR,;; CO,R,,; phenyl optionally substituted
with one or more halogen, CN, Cl--(:'3hai];c§vf
alkyl, or C,-Chaloalkoxy groups;

Cy-Cscycloalkyl; or phenylthio;

Q is phenyl optionally substituted with one or more
halogen, CN, SCN, NO,, S(0),R,, C,-C,alkyl, C,-
C,haloalkyl, C,-C,alkoxyalkyl, C,-Calkoxy, C,-
Cshaloalkoxy, or NR,,R,, groups;

u is an integer of 0, 1 or 2;

Ries Rise Rigs Rygs Ry, R, and R,, are each
independently H or C,-C.alkyl;

Ry, and R,, are each independently C,-C.alkyl or
C,-C/haloalkyl;

R,, is CO,R,,;

R,, is H, C;-Csalkyl, C,-Cchaloalkyl, 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 neurpcnal sodium channel antagonists suitable
for use in the composition of the invention are 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 III wherein the dotted

line configuration represents a double bond.
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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 O; X is trifluoromethoxy and is in the 4-position; Y

5 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; 2" 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

| =
. ..
10 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 publications. Exemplary of
further neuronal sodium channel antagonist compounds
15 suitable for use in the composition of the invention are
those compounds having structural formula

L1} R w
X 1231l Ra e $2sﬁ ?27
N—C ; S R.s N“‘C‘%}:NT——Q'
N\N Q' G|
(
Gl

(IV) v)

20 wherein W is O or S;
X" and Y are each independently H; halogen; CN; SCN;
C,-Csalkyl optionally substituted with one or
more halogen, NO,, CN, C,-C,alkoxy, C,-
C,alkylthio, phenyl, halophenyl, C,-
25 C.alkylsulfonyl, C,-C,haloalkylsulfonyl, 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

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

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

33562L



C,-C,alkylthio, C,;-C,alkylsulfonyl or C,-
C,haloalkylsulfonyl groups;
C,-C,alkylcarbonyl; C,-Chaloalkylcarbonyl; or
NR;sR,47
5 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
10 or two heteroatoms selected from 0 &r 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
1s 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
20 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’;
25 Q" is H; C,-Cialkyl optionally substituted with one
or more halogen, CN, C,-C,alkoxy, C,-
' Ccalkoxycarbonyl, or phenyl optionally
substituted with one or more halogen,
CN, NO,, C,-C,alkyl, C,-C,haloalkyl, C,-
30 Cialkylsulfonyl or C,-C,alkylsulfinyl
groups;
C,-Cealkenyl; C,-Cialkynyl; or phenyl optionally
substituted with one to three groups,

which may be the same or different,
35 selected from X';
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Ry;r Ryyr Ry, Ry, Ry, R,y 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 antagédf:t
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
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.

The second active ingredient of the insecticidal
composition of the invention includes one or more
compounds selected from Group A:

1) pyrethroid compounds which are known to be
insecticidally active such as cypermethrin, cyhalothrin,
cyfluthrin, permethrin or the like;

2) pyrethroid-type compounds which are known to be
insecticidally active such as ethofenprox, silafluofen,
or the like;

3) organophosphate compounds which are known to be
insecticidally active such as profenofos, acephate,
sulprofos, malathion, diazinon, methyl parathion,

terbufos, or the like;
4) carbamate compounds which are known to be

insecticidally active such as methomyl, thiodicarb,
fenothiocarb, or the like;
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5) formamidine compounds which are known to be
insecticidally active such as amitraz, chlordimeform,

hydramethylnon, chlorfenamidine, or the like;

6) macrocyclic lactone compounds which are known
to be insecticidally active such as spinosad, avermectin,
emamectin, milbemectin, nemadectin, moxidectin or the
like;

7) amidinohydrazone compounds which are known to
be insecticidally active such as hydramethylnon;

8) GABA antagonist. compounds which are knowﬂigg be
insecticidally effective such as fipronil, endosulfan, or
the like;

9) acetylcholine receptor ligand compounds which
are known to be insecticidally effective such as
imidacloprid, acetamiprid, nitenpyram, thiamethoxam, or
the like.

Descriptions of the above-listed commercially
available compounds may be found in The Pesticide Manual,
11" Edition, British Crop Protection Council (1997) among
other publications.

Preferred compositions of the invention are those
compositions having a neuronal sodium channel antagonist
compound of formula I or formula III in combination with
one or more compounds selected from Group A.

More preferred compositions of the invention are those
compositions having a formula I or formula III compound
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,; nis 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,; Q is
p- (trifluoromethoxy)phenyl; and the dotted line
configuration C=N represents a double bond in combination

with one or more compounds selected from Group A.

33562L



10

15

20

25

30

35

-12-

Each of the compounds of formula I, II, III, IV and
V embody assymetric centers which may be represented in
the 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 an
arbitrary ratio. For compounds of formula III, the S-
form is preferred.

Advantageously, the neurcnal sodium-channel antagonist
compound of formula I, II, III, IV or V or a mixture
thereof may be formulated with a second insecticidéif;
effective ingredient and optionally other customary
formulation adjuvants. Said formulation may 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.

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.

Advantageously, the composition of the invention may
be formulated as a bait composition comprising a
synergistically effective amount of a combination of a
neuronal sodium channel antagonist plus one or more
compounds selected from Group A and a solid or liquid
edible nutritive substance. A preferred bait composition
may contain by weight about 0.01% to 20% active
ingredients, preferably a neuronal sodium channel
antagonist in combination with hydramethylnon.

In actual practice, the composition of the invention
is applied to the plant foliage or plant stem or insect
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habitat as a dilute spray prepared from any of the above-
said formulations. The ratio of the essential active
ingredients of the composition of the invention is about
1 weight part of a neuronal sodium channel antagonist to
about 0.01-100 weight parts of one or more compounds
selected from Group A.

The compositions of the invention are superior
insecticidal compositions and are especially useful for
protecting growing and harvested plants including:
leguminous crops such as soybeans, snap beans, peaé}j;ax
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.

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

Further, the compositions of the invention may be
particularly useful for the prevention and control of
wood-eating insects such as termites, carpenter ants,
wood-destroying beetles 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 Antagonist
Plus a Second Insecticide

In this evaluation, 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 [Campanndlﬁg&

Plapp, Proceedings of Beltwide Cotton Conference (1988)1].

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. Using conventional log-probit analysis, the
LG, of each treatment is determined.

Using the above protocol, a neuronal sodium channel
antagonist (Compound A) is evaluated alone at dose rates
of 0.1 ppm, 1.0 ppm and 10.0 ppm and in combination with
1.0 ppm of a second insecticidal compound. The treatments
used are shown in Table I.

Each of the combinations evaluated demonstrates
synergistic insecticidal activity.
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Table I

Second Dose Compound A'

Active Rate Doge Rate

Compound (ppm) (ppm) (ppm) {ppm) {ppm)

cypermethrin 0 0 0.1 1.0 10.0
1.0 0 -1 10.0
o=

amitraz 0 0 0.1 1.0 10.0
1.0 s 10.0
fipronil 0 0 0.1 1.0 10.0
1.0 0 0.1 1.0 10.0
acetamiprid 0 o 0.1 1.0 10.0

1.0 .1 0 10
spinosad 0 0 0.1 1.0 10.0
1.0 0 0.1 1.0 10.0
thiodicarb 0 0 0.1 1.0 10.0
1.0 0 0.1 1.0 10.0

'Compound A = formula Ia neuronal sodium channel antagonist

CF,

0
H Il H
F_CO N—C—NN=C—CH; CN

(Ia)
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EXAMPLE 2

Evaluation of the Synergistic Insecticidal Effect Of

a Combination Of A Neuronal Sodium Channel Antagonist
Plus an Amidinohydrazone

In this evaluation, adult male German cockroaches
(Blattella germanica) are used. For each test, a 4.0 g
portion of ground Purina Dog Chow (Hi-Pro Glo°) is'f;:ated
with an acetone solution of test compound alone or in
combination with a second test compound. After
treatment, the acetone is evaporated and the treated dog
chow is placed in a 3/4 oz plastic cup which is placed in
a harborage made of folded sheets of blotter paper placed
in a plastic box (16"L x 11"W x 6"H). The plastic box
(test arena) is also fitted with a 1 oz narrow mouth
bottle with 2 dental wicks inserted at the mouth. A
control box is prepared in the same manner using ground
dog chow which has been treated with reagent grade
acetone. Each treatment is replicated three times. Into
each test arena are placed 20 healthy adult male
cockroaches which have been reared in an insectary. The
test arenas are then stored at 76°F and mortality is
determined daily by visual examination. The data
obtained are shown in Table II.
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Table II
% Mortality
Test % Active ‘ Days After Treatment
Compound Ingredient _3 _4 5 _6_ 1 _8
At 0.05 0 0 0 0 0 0
A 0.10 1.7 11.7 11.7 11.7 18.3 18.3
y:\ 0.50 5.0 5.0 5.0 5.0 5.0 5.0
, =
B? 1.00 0 5.0 28.3 71.7 90.0 93.3
A+B 0.05+1.0 0 20.0 41.7 81.7 95.0 98.3
A+B 0.10+1.0 0 21.7 51.7 88.3 95.0 95.0
A+B 0.50+1.0 16.7 58.3 80.0 95.0 98.3 100.0
Control 0 Q 1.7 3.3 3.3 3.3 5.0

‘Compound A = formula Ia neuronal sodium channel antagonist
*Compound B = hydramethylnon

CF

0
H [l u
F3 co N—C—NN= C‘C’H2 CN

(1a)
As can be seen from the data shown in Table 11,
combinations of a neuronal sodium channel antagonist plus

an amidinohydrazone insecticide demonstrate synergistic
insect control.
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WHAT IS CLAIMED IS:
1. A synergistic insecticidal composition

comprising a synergistically effective amount of a
neuronal sodium channel antagonist in combination with
one or more compounds selected from Group A.
, =
2. The composition according to claim 1 having a

neuronal sodium channel antagonist compound of formula

Y
P
R W R
Xn R z,
N—C~-N—N==C—A— (CR_R,) -
(1)
Xl
m
= (GR,R,) _ L
N R,
N Rlo
| . .
W=C—N ° \N“C"N"Q
}lz / |
0 G
11 R33
(II) (I11)

wherein A is CR,R; or NR;
W is O or S;
X, Y, 2, X', Y and Z' are each independently H;
halogen; OH; CN; NO,; C,-Csalkyl optionally

33562L
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1 substituted with one or more halogen, C,-

2 C,alkoxy, C,-C;haloalkoxy, C;-C.cycloalkyl,

3 C,-Csalkenyloxy or sulfonyloxy groups;

4 C,-C.alkoxy optionally substituted with one or

5 more halogen, C,-C,alkoxy or C,-C.cycloalkyl

6 groups;

7 C,-Ccalkoxycarbonyl, C,-C,cycloalkylcarbonyloxy,

8 phenyl optionally substituted with one or

9 more halogen, C,-C,alkyl, or CI-C,alkOKYz
10 groups;

11 aminocarbonyloxy optionally substituted with
12 one or more C,-Calkyl groups;

13 C,-Csalkoxycarbonyloxy; C,-Csalkylsulfonyloxy;
14 C,-Ccalkenyl; or NR,.R,;;

1s m, p and g are each independently an integer of 1,
16 2, 3, 4, or 5;

17 n is an integer of 0, 1 or 2;

18 r is an integer of 1 or 2;

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

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

22 R, is H, (,-Cqalkyl, C,-C/haloalkyl, C,-C,alkoxyalkyl,
23 C,-Cqalkoxy, C,-Cchaloalkoxy,C,-Cealkenyl, C,-

24 Cialkynyl, C,-Cialkylcarbonyl, C,-C.alkoxy-

25 carbonyl, C,-Csalkylthio, or C,-Cihaloalkylthio;
26 R, and R, are each independently H; halogen; C;-

‘ 27 C,alkyl; C,-C.alkylcarbonyloxy; or phenyl

28 , optionally substituted with one or more

29 halogen, CN, NO,, C,-C,alkyl, C,-Cihalo-
30 alkyl, C,-C;alkoxy or C,~Chaloalkoxy

31 groups;

32 R, and R,, are each independently H, or C,-C,alkyl;
33 R,, is H, C,-C.alkyl, C,-Cihalcalkyl, C,-

34 C,alkylcarbonyl, C.-C,alkoxycarbonyl, or C,-

35 C.haloalkoxycarbonyl;
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R,, and R,, are each independently H or C,-Csalkyl;
G is H; C,-C.alkyl optionally substituted with one or
more halogen, C,-C,alkoxy, C,-C/haloalkoxy,
CN, NO,S(O).R,,, COR,;, CO,R,, phenyl or C,-
C.cycloalkyl groups;
C,-Cqalkoxy; 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,-C,haloalkoxy groups;
C,-C.,cycloalkyl; or phenylthio;

Q is phenyl optionally substituted with one or more
halogen, CN, SCN, NO,, S(O0),R,,, C,-C,alkyl, C,-
Chaloalkyl, C,-C,alkoxyalkyl, C,-C.alkoxy, C;-
C.haloalkoxy, or NR,,R,, groups;

u is an integer of 0, 1 or 2;

D

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

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

R,, is CO,R,,;

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

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

a stereoisomer thereof.

3. The composition according to claim 1

having a neuronal sodium channel antagonist compound of
formula

i R..W
L 1231 Raa e }Fzs‘ﬁ l|{2'1
N=C—T R.s N—C—C==NN—Q"
N__ I

Q' G!

(1IV) ' (V)
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wherein W is 0 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;_;gz-

Cshaloalkynyl; C,-C,cycloalkyl; C,- T

C.halocycloalkyl; phenyl optionally substituted

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

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

C,-C,alkylthio, C,-C,alkylsulfonyl or C,-

C,haloalkylsulfonyl groups:
C,-C,alkylcarbonyl; C,-C/haloalkylcarbonyl; or
NR,eR,5:

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

G' is phenyl optionally substituted with one or more

33562L

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

a S5-membered hetercaromatic ring containing one
or two heterocatoms 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 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 6-membered
heteroaromatic ring being attached via
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,-C,alkenyl; C,-Cialkynyl; or phenyl optionally

substituted with one to three groups,
which may be the same or different,
selected from X ;

R,5, R, Ry, Ry, Ry, Ry and R,y 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.

4. The composition according to claim 2 wherein
the neuronal sodium channel antagonist is a compound of
formula I or III.

5. The composition according to claim 4 wherein
the dotted line configuration C==N represents a double

bond.

6. The composition according to claim 5 wherein
the compound of formula III is in the S-form.

7. The composition according to claim 6 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 g are
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each 1; R and R, are each H; Z is Cl; R,; and G are each
6 CO,CH,; and Q is p- (trifluoromethoxy)phenyl.

1 8. The composition according to claim 7 wherein
2 the one or more compounds selected from Group A are

3 cypermethrin, cyhalomethrin, cyfluthrin, permethrin,

4 ethofenprox or silafluofen.

1 9. The composition according to claim 7 wherein
2 the one or more compounds selected from Group A are

3 profenofos, acephate, sulprofos, malathion, diazinon,

4 methyl parathion, or terbufos.

1 10. The composition according to claim 7 wherein

2 the one or more compounds selected from Group A are
3  methonyl, thiodicarb, or fenothiocarb.

1 11. The composition according to claim 7 wherein
2 the one or more compounds selected from Group A are

3 amitraz, chlordimeform, or chlorfenamidine.

12. The composition according to claim 7 wherein
the one or more compounds selected from Group A are

avermectin, emamectin, milbemectin, nemadectin, or

w» W N M

moxidectin.

13. The composition according to claim 7 wherein
2 the one or more compounds selected from Group A is
hydramethylnon.

@

(7]

14. The composition according to claim 7 wherein
the one or more compounds selected from Group A are
fipronil, endosulfon, imidacloprid, acetamiprid,
nitenpyram or thiamethoxam.

n b W+
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15. A method for synergistic insect control which‘%'
comprises contacting said insect with a synergistically
effective amount of a neuronal sodium channel antagonist
in combination with one or more compounds selected from
Group A.

16. The method according to claim 15 having a

neuronal sodium channel antagonist compound of formula

Y
P .- 3
R W R
U (I Z,
N—(C—N—N-=C—A— (CR_R,) ~
(1)
~ (CRR,) 2t
R
\N/ ;R 9
l 10 v N
P - N }
W=C—N N—C—N—Q
' _/
R o} G
11 R33
(11) (II1)

wherein A is CR,R; or NR;;

W is O or S;

X, Y, 2, X, ¥ 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,-Csalkenyloxy or sulfonyloxy groups;
C,-C.alkoxy optionally substituted with one or
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more halogen, C,-C,alkoxy or C,-C.cycloalkyl
groups;
C,-C.alkoxycarbonyl, C,-Cicycloalkylcarbonyloxy,
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,-Ccalkylsulfonyloxy;
C,-C.alkenyl; or NR,,R,,; T

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

n is an integer of ¢, 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;

R, is H, C,-C.alkyl, C,-C/haloalkyl, C,-Csalkoxyalkyl,
C,~-C.alkoxy, C,-Cihaloalkoxy,C,-C.alkenyl, C,-
C.alkynyl, C,-Calkylcarbonyl, C,-C.alkoxy-
carbonyl, C,-C.alkylthio, or C,-Chaloalkylthio;

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

halogen, CN, NO,, C,-C,alkyl, C,-Chalo-
alkyl, C,-C.alkoxy or C,-Cihaloalkoxy
groups;

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

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

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

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

more halogen, C,-C,alkoxy, C,-C/haloalkoxy,
CN, NO,S(O),R,,, COR,;, CO,R,s, phenyl or C,-

33562L
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C,cycloalkyl groups;
C,-C.alkoxy; C,-C,haloalkoxy; CN; NO,; S(0O),R,,;
COR,,; CO,R,,; phenyl optionally substituted
with one or more halogen, CN, C,-Chalo-
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,-Cialkoxy, C,-
Cchaloalkoxy, or NR,R,, groups; ’

u is an integer of 0, 1 or 2;

R,., Riey Rier Ry, Ry, R, and R,, are each
independently H or C,-Cialkyl;

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

R,, is CO,R,,;

R,, is H, C,-Cialkyl, C,-Cihaloalkyl, phenyl or
halophenyl; and the dotted 1ine’configuration

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

a stereoisomer thereof.

17. The method according to claim 15 having a
neuronal sodium channel antagonist compound of formula

! R..W
gt i r, feell T
N—=C—T Ros N“C-C:TN?——Q'
N, i .
\III 0

Gl

vy @ V)
wherein W is O or S;

X' and Y are each independently H; halogen; CN; SCN;
C,-Csalkyl optionally substituted with one or
more halogen, NO,, CN, C,-C,alkoxy, C,-
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C,alkylthio, phenyl, halophenyl, C,-
C,alkylsulfonyl, C,-Chhaloalkylsulfonyl, or
C,~C,alkoxycarbonyl groups;
C,-C,alkenyl; C,-Cshaloalkenyl; C,-C,alkynyl; C,-
C,haloalkynyl; C,-C.cycloalkyl; C,-
Cchalocycloalkyl; phenyl optionally substituted
with one or more halogen, CN, NO,, C,-C,alkyl,
C,-C,haloalkyl, C,-C,alkoxy, C,-Chaloalkoxy,
C,-C,alkylthio, C,-C,alkylsulfonyl or Cim
Chaloalkylsulfonyl groups;
C,-C,alkylcarbonyl; C,-Chhaloalkylcarbonyl; or
NRyRps

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

G' is phenyl optionally substituted with one or more

o

33562L

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 hetercaromatic 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';

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

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

R.;s Ry Rus, Ryy Ry, Ry, and R,, are each

independently H or C,-C,alkyl; and the dottéd”
line configuration C=N represents a double bond or
a single bond; or

a stereocisomer thereof.

18. The method according to claim 16 wherein the

neuronal sodium channel antagonist is a compound of
formula I or III.

18. The method according to claim 18 wherein the
dotted line configuration C=N represents a double bond.

20. The method according to claim 19 wherein the
formula III compound is in the S-form.

21. The method according to claim 20 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 q are each
1; R and Rl are each H; 2’ is Cl; R,, and G are each
CO,CH;; and Q is p-(trifluoromethoxy)phenyl.

22. The method according to claim 21 wherein the
one or wmore compounds selected from Group A are
cypermethrin, cyhalomethrin, cyfluthrin, permethrin,
ethofenprox or silafluofen.
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23. The method according to claim 21 wherxein the
one or more compounds selected from Group A are
profenofos, acephate, sulprofos, malathion, diazinon,

methyl parathion, or terbufos.

24. The method according to claim 21 wherein the
one or more compounds selected from Group A are

methonyl, thiodicarb, or fenothiocarb.

25. The method according to claim 21 wherein the
one or more compounds selected from Group A are amitraz,
chlordimeform, or chlorfenamidine.

26. The method according to claim 21 wherein the
one or more compounds selected from Group A are
avermectin, emamectin, milbemectin, nemadectin, or
moxidectin.

27. The method according to claim 21 wherein the
one or more compounds selected from Group A is
hydramethylnon.

28. The wmethod according to claim 21 wherein the one
or more compounds selected from Group A are fipronil,
endosulfon, imidacloprid, acetamiprid, nitenpyram or
thiamethoxam.

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

30. The method according to claim 29 wherein the
insects are lepidoptera or coleoptera.
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REIVINDICACIONES :

1. Una composicidn sinergética insecticida la cual consta de una
cantidad sirnergéticamente eficaz de un canal de neuronal de sodio
antagonista mezclado con uno o mas compuestos seleccionados del

grupo A.

2. La composicidn de acuerdo a la reivindicacion 1 la cual tiene
un compuesto de un canal neuronal de sodio antagonista de la

formula

14
2

R W R
X, MR 2
N—C—N—N—=C—2— (CR2R3) .
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@ (1D) (IID)

en el cual A es CR4R5 o NR6;

WesOoS;

X,Y,Z,X*,Y’, y Z’ son cada uno independientemente H;
halégeno; OH; CN; NO2; C1-C6- alquilo opcionalmente
sustituido con uno o més halégenos, C1-C3 alcoxi, C1-C3

haloalcoxi, C3-C6 cicloalquilo, C2-C6 alqueniloxi o grupos

de sulfoniloxi;

-

@&&6 alcoxi opcionalmente sustituidos con uno o mds halégenos,
@}V”ﬁw C1-C3-alcoxi o C3-C6 grupos de cicloalquilo;



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

C1-C4 grupos de alcoxi;

aminocarboniloxi opcionalmente sustituido por uno o mas grupos de

C1-C3- alquilo;

C1-C6 alcoxicarboniloxi; C1-C6 alquilosulfoniloxi;

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 nimero entero de 0, 1 o0 2;

r es un numero entero de 1 hasta 2;

t es un nimero enterode 1, 2, 3, 0 4;

R, R1, R2, R3, R4 y RS 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-Cé6 alquenilo, C2-C6 alquenilo, C2-
C6 alquinilo, C1-C6 alquilocarbonilo, C1-C6 alcoxicarbonilo, C1-C6

alquiltio, o C1-C6 haloalquiltio; Cﬂéu ay p

9



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-

Céalcoxi 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
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 mas
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; COR1S;
CO2R19; fenilo opcionalmente sustituido con uno o mds halégenos,

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

Tele,,,

C3-C6 cicloalquilo; Feniltio;

10



Q es fenilo opcionalmente sustituido con uno o mds 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 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 nico; o un estereoisomero del mismo.

3. LLa composicién de acuerdo a la reivindicacién 1 la cual tiene
un compuesto de un canal neuronal de sodio antagonista de la W,QAB m
formula: W‘}»

R’

] 23 hr

R
24 R
N—C— R '26}"1 7\27
5 25 N—p—
N_ ¢ C‘NN~Qv
QI
)
G
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[’
(IV) V)

enelcual WesOu S;

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 mas grupos los

cuales pueden ser iguales o diferentes seleccionados de X’ ;

12



un antllo heteroaromatico de 5 miembros que contiene de uno
a dos heteroatomos seleccionados de 0 o 1 oxigeno, 0o 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, 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 mas grupos, los cuales pueden ser iguales

o diferentes, seleccionados de X’;

Q es H; C1-C6 alquilo opcionalmente sustituido con uno o méas

hal6genos, CN, C1-C3 alcoxi, C1-C6 alcoxicarbonilo o fenilo

opcionalmente sustituido con uno o mas halégenos, CN, NO2,

C1-C4 alquilo, C1-C4 haloalquilc&tﬂqu@w&oﬁ

grupos de C1-C4 alquilosulfinilo;
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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 estereoisémero del mismo.

4. La composicién de acuerdo a la reivindicacién 2 en la cual el
canal neuronal de sodio antagonista es un compuesto de acuerdo a la

formula I o III.

5. La composicién de acuerdo a la reivindicacion 4 en la cual la

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

6. La composicidn de acuerdo a la reivindicacién 5 en la cual el

compuesto de la formula III se encuentra en la forma S.

7. La composicién de acuerdo a la reivindicacion 6 eﬁda cual
Bpor”
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W es O; X es trifluorometoxi y se encuentra en la 4 posicién; Y es I )
trifluorometoxi y se encuentra en la 3 -posicion; Z es CN y se

encuentra en la 4-posicion; 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;y Q es p-

(trifluorometoxi) fenilo.

8. La composicién de acuerdo a la reivindicacién 7 en la cual
uno o mas compuestos seleccionados del grupo A son cipermetrina,

cihalometrina, ciflutrin, permetrin, etofenprox o silafluofen.

9. La composicién de acuerdo a la reivindicacién 7 en la cual
uno o mas compuestos seleccionados del Grupo A son profenofos,

acefato, sulprofos, malation, diazinon, metilo paration o terbufos.

10.  La composicién de acuerdo a la reivindicacion 7 en la cual
uno o mds compuestos seleccionados del grupo A son metonilo,

tiodicarbo o fenotiocarbo.

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

uno o més compuestos seleccionados del grupo A son amitraz,

|
clorodimeform o clorofenamidinaE M@Q'@Qa

74
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12. La composicién de acuerdo a la reivindicacién 7 en la cual el
o los compuestos seleccionados del grupo A son avermectina,

anamectina, milbemectina, nemadectina, o moxidectina.

13. La compoisicién de acuerdo a la reivindicacién 7 en la cual el

o los compuestos seleccionados del grupo A son hidrametilnon.

14. La composicién de acuerdo a la reivindicacién 7 en la cual el
o los compuestos seleccionados del grupo A son fipronil, endosulfon,

imidaclorid, acetamiprid, nitenpiram o tiametoxam.

15. Un método para el control sinergético de insectos el cual
consiste en hacer contacto con dicho insecto con una cantidad
sinergeticamente eficaz de un canal neuronal de sodio antagonista

combinado con uno o mds compuestos seleccionados del grupo A.

16. El método de acuerdo a reivindicacion 15 el cual tiene un

compuesto de un canal neuronal de sodio antagonista de la formula:

16
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N—C—N—N=C—A— (CR_R,) n@ 3

@
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en el cual A es CR4R5 o NR6;

WesOoS;

X,Y,Z,X’, Y,y Z’ son cada uno independientemente H;
halégeno; OH; CN; NO2; C1-C6- alquilo opcionalmente
sustituido con uno o méas 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 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 alquilosulfoniloxi;
C2-C6 alquenilo; o NR12R13;

A anss Q0 0

18



m, p V g son cada uno un nimero 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; hal6geno; C1-C6alquilo;
C1-C6 alquilocarboniloxi; o fenilo opcionalmente sustituido con uno
o mas halégenos, CN, NO2, C1-Cé6alquilo, C2-C6 haloalquilo, C1-

Céalcoxi 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
alquilocarbonilo, C1-C6 alcoxicarbonilo o C1-C6

£ D oenate (QLeclo f

haloalcoxicarbonilo;
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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 més
halégenos, C1-C4 alcoxi, C1-C6haloalcoxi, CN, NO2S (O)uR 14,

CORI135, CO2R16, fenilo o C3-C6 grupos de cicloalquilo;

C1-Cealcoxi; C1-C6 haloalcoxi; CN; NO2; S(O)u R17; COR1S;
CO2R19; fenilo opcionalmente sustituido con uno o mds halégenos,

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

(C3-C6 cicloalquilo; Feniltio;

Q es fenilo opcionalmente sustituido con uno o mds 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 C1-C6 alquilo o C1-C6

haloalquilo;

20



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.

17. Un método de acuerdo a la reivindicacion 15 la cual tiene un

compuesto de un canal de sodio antagonista de la formula:

p RNW R.W R
| I @IM o127
Cﬁ N-—=C~— C_NN—Q'
av) V)
enelcual WesOu §;

X’y Y’ son independientes de H; halégeno; CN; SCN; C1-C6 alquilo
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; fe
@gCl C4

opcionalmente sustituido con uno o mas halégenos, CN
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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 ndmero enterode 1,2, 3,4, 0 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 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 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 nitré6geno dichos anillo

heteroaromatico de 6 miembro&dgﬂglal se en a unidg
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por medio del carbono y este puede ser opcionalmente / éb
sustituido con uno o mds grupos, los cuales pueden ser iguales

o diferentes, seleccionados de X’;

Q es H; C1-C6 alquilo opcionalmente sustituido con uno o més
hal6genos, 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 estereoisdmero del mismo.

18. El método de acuerdo a la reivindicacién 16 en la cual el

canal neuronal de sodio antagonista es un compuesto de la forlﬂla I

o III. &L,/m Lo @uﬁ“}o
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19. El método de acuerdo a la reivindicacion 18 en la cual la

configuracion de la linea de puntos representa un doble enlace.

20. Un método de acuerdo a la reivindicacion 19 en la cual la

formula 111 del compuesto se encuentra en la forma S.

21. El método de acuerdo a la reivindicacién 20 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 -posicién; Z es CN y se
encuentra en la 4-posicion; A es CH2; n es 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;y Q es p-

(trifluorometoxi) fenilo.

22.  La composicién de acuerdo a la reivindicacién 21 en la cual
uno o mas compuestos seleccionados del grupo A son cipermetrina,

cthalometrina, ciflutrin, permetrin, etofenprox o silafluofen.

23. La composicidn de acuerdo a la reivindicacién 21 en la cual

uno o mas compuestos seleccionados del Grupo A son profenofos,

acefato, sulprofos, malation, diazinon, met@gé%dkgplﬁrbufos.
P
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24,  La composicion de acuerdo a la reivindicacién 21 en la cual
uno o més compuestos seleccionados del grupo A son metonilo,

tiodicarbo o fenotiocarbo.

25. La composicion de acuerdo a la reivindicacion 21 en la cual
uno o mas compuestos seleccionados del grupo A son amitraz,

clorodimeform o clorofenamidina.

26. La composicion de acuerdo a la reivindicacién 21 en la cual
el o los compuestos seleccionados del grupo A son avermectina,

anamectina, milbemectina, nemadectina, o moxidectina.

27, La compoisicién de acuerdo a la reivindicacién 21 en la cual

el o los compuestos seleccionados del grupo A son hidrametilnon.

28. La composicion de acuerdo a la reivindicacién 21 en la cual
el o los compuestos seleccionados del grupo A son fipronil,

endosulfon, imidaclorid, acetamiprid, nitenpiram o tiametoxam.

29. Un método para proteger las plantas de ataques de insectos la

cual consiste en aplicar al follaje de dicha planta una cantidad

I RCY/ Y
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%D,

sinergéticamente eficaz de la composicién de acuerdo a la ) Z(?

reivindicacion 1.

30. El método de acuerdo a la reivindicacion 29 en la cual los

ary

insectos son lepidoptera o coleoptera.

w%@%/\

26



JOSE LLORIDA c:f.;/zicﬂr{)f& co

139

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

THL UNITED STAII'ES OF AMBRICA ,,
! TO AL TG WHOM THESE: PRESENIS SHAIT GOME? "

UNITED STATES DEPARTMENT OF COMMERCE

United States Patent and Trademark Office

March 28, 2000

THIS IS TO CERTIFY THAT ANNEXED HERETO IS A TRUE COPY FROM
THE RECORDS OF THE UNITED STATES PATENT AND TRADEMARK
OFFICE OF THOSE PAPERS OF THE BELOW IDENTIFIED PATENT
APPLICATION THAT MET THE REQUIREMENTS TO BE GRANTED A
FILING DATE UNDER 35 USC 111.

APPLICATION NUMBER: 60/158,201 v
FILING DATE: October 07, 1999

F By Authority of the
p COMMISSIONER OF PATENTS AND TRADEMARKS




-

»

s | /el

Docket No: 33562-01L ) 2 ]
Patent
Assistant Commissioner for Patents E %
==& Washington, D.C. 20231 = "
o Ty mﬂ ==
r—_—t— oD ==
S=T PROVISIONAL APPLICATION COVER SHEET St =0
— O Y ——
—~— ] in 3 . . . . . . . :g a"
:g=.=E - Transmitted herewith for filing under 37 CFR 1.53(c) is the provisional patent application of the T
E w following Inventor(s): Michael Frank Treacy, Paul E. Rensner, Raymond Frank Borysewicz, Hassan = ——

=3 Oloume, Kurt Allen Schwinghammer;
For: SYNERGISTIC INSECTICIDAL COMPOSITIONS

1.  Papers enclosed which are required for filing date under 37 CFR 1.51 (c) and 1.53 (c):
16 Pages of specification
12 Pages of claims
1 Page(s) of abstract
Sheets of drawing
[] Formal
] Informal

’_ 2. Inventor(s) name(s) and address(es) (or list attorney docket number as alphanumeric identifier):

Michael Frank Treacy Paul E. Rensner
53 Sequoia Drive 1267 Woodthrush Court
Newtown, PA 18940 Yardley, PA 19067
Raymond Frank Borysewicz Hassan Oloumi
12 Albermarle Road 1204 Goldenrod Court
15 Hamilton Square, NJ 08690 Yardley, PA 19067
s Kurt Allen Schwinghammer
i3 1206 University Drive
i3 Yardley, PA 19067
§ 3. Assignment
13 An assignment of the invention to:
American Cyanamid Company
5 Giralda Farms
Madison, New Jersey 07940-0874
[0 wasmade in the prior application and recorded in PTO on . Reel , Frame
’ [ isattached under separate Recordation Form Cover Sheet.

[} will follow.

CERTIFICATION UNDER 37 CFR 1.10
1 hereby certify that this paper and the documents referred to as caclosed therein are being deposited
with the United States Postal Service on the date written below in an envelope as "Express Mail Post

Office to Addressee" Mailing Label Number TB13073433XUS addressed to the Assistant
Comynissioner for Patents, Box Provisional)hz:.:plica ign, Washin; ’C. 1.
X 7 1957 S e
7 }’arbam).

Date . Lences

[PROVO.DOT - 12/1/97] / Page 1 0f 2 Provisional
Application Cover Sheet



Docket No: 33562-01L ’)
Patent

4. Filing Fee $150.00 J5 ¢

S. Method of Payment of Fees:
Charge Deposit Account No. 01-1300 in the amount of $ 150.00
A duplicate of this transmittal is attached.

6.  Instructions as to Overpayment:
Credit any overpayment to Deposit Account No. 01-1300.

7.  Authorization to Charge Additional Fees
X The Commissioner is hereby authorized to charge the followmg additional fees by this
paper and during the entire pendency of this application to Deposit Account No. 01-1300:
XI 37 CFR 1.51(a)(2) and 1.53 (c) filing fees
B4  Surcharge for filing the basic filing fee and/or complete cover sheet on a date later than the

filing date of the application.
8.  Attorney/Agent Names/Registration Nos.
John W. Hogan, Jr. Reg. No. 32,703
William H. Calnan Reg. No. 29,520
Gregory M. Hill Reg. No. 31369
Charles F. Costello Reg.No. 27,324
Joseph M. Mazzarese Reg. No. 32,803
Barbara L. Renda Reg. No. 27,626
Barbara L. Lences Reg.No. 41,148

9.  Address for correspondences
John W. Hogan, Jr.
American Home Products Corporation
Patent Law Department
One Campus Drive
Parsippany, NJ 07054
Tel. No. (973) 683-2152

10. The invention was made by an agency of the U.S. Government or under a contract with an agency
of the U.S. Government.

B No

1 Yes, the name of the U.S. Govemment agency and the Govemment contract numbers are

- LT
s

Reg.

American Home Products Corporation
Patent Law Department

One Campus Drive

Parsippany, NI 07054

Tel. No. (973) 683-2152

[PROVO.DOT - [2/1/97} Page 2 0f 2 ) Provisional
Application Cover Sheet



W L~ ! e W N

NN ORNON NN NN R B R e B R R R
G A b W RO W ® N Wn e W N O

3

33562-01L

SYNERGISTIC INSECTICIDAL COMPOSITIONS

BACKGROUND OF THE INVENTION

Insecticidal agents and compositions have been :

developed to control insect pests such as
agrohorticultural pests, hygienic pests, or wood-eating
pests and in practice have been used as a single or a
mixed agent. However, 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 incidence of insect resistance are
highly desirable. Although the rotational application of
insect control agents having different modes of action
may be adopted for good pest management practice, this
approach does not necessarily give satisfactory insect
control. Further, eventhough combinations of insect
control agents have been studied, 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.

33562-01L
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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 in combination with
one or more compounds selected from the group consisting
of pyrethroids, pyrethroid-type compounds,
organophosphates, carbamates, formamidines, macrocyclic
lactones, amidinchydrazones, GABA (gamma-aminobutyric
acid) antagonists, and acetylcholine receptor ligands.

The present invention also provides a method for
synergistic insect control which comprises contacting
said insect with a synergistically effective amount of a
neuronal sodium channel antagonist in combination with
one or more compounds selected from the group consisting
of pyrethroids, pyrethroid-type compounds,
organophosphates, carbamates, formamidines, macrocyclic
lactones, amidinohydrazones, GABA antagonists and
acetylcholine receptor ligands.

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

DETAILED DESCRIPTION OF THE INVENTION
Definitions

“*Acetylcholine receptor ligand compound” as used in
this application means a compound which is capable of
binding to the acetylcholine receptor site.

“Group A” as used in this application means
insecticidal

1) pyrethroid compounds;

2) pyrethroid-type compounds;

3) organophosphate compounds;
4) carbamate compounds;
5) formamidine compounds;
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6) macrocyclic lactone compounds;

7) amidinohydrazone compounds;

8) GABA antagonist compounds; and

9) acetylcholine receptor ligand compounds.

“Haloalkyl” as used in this application means 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 mean mono- to perhalogen substitution
wherein the halogens may be the same or different.

“Halogen” as used in this application means Cl, Br, I
or F.

“Neuronal sodium channel antagonist” as used in this
application means a compound which is capable of
preventing the ability of a neuron cell to transfer sodium
ions across the cell membrane.

“pyrethroid-type compounds” as used in this
application means those compounds characterized by a non-
ester linked aryl-phenoxybenzyl moiety.

“Synergism” as used in this application means 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 a second insecticidal
ingredient provides superior insect control at lower
levels of the combined active agents than may be achieved
when the neuronal sodium channel antagonist or the second
insecticidal ingredient is applied alone.

As previously stated, the term neuronal sodium
channel antagonist designates a compound which is capable

of preventing the ability of a neuron cell to transfer

33562-01L
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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.

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
Y
P
R W R
X R z,
N—C—N—N=C—A—(CR,R,)
(1)
xl
m
T (GR,Rg) .
N\ )TRQ
N R
| 10 ¥
p
e e
Rll
(I1) (I1I)

wherein A is CRR, or NR;
W is O or S;
X, Y, 2, X, Y and 2 are each independently H;
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139
140
141
142
143
144
145
146
147
148
149
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151
152
153

154

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,-C.cycloalkylcarbonyloxy,
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,-C.alkylsulfonyloxy; C,-
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;

.
12°M13 7

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;

R, is H, C,-C.,alkyl, C,-C,haloalkyl, C,-C,alkoxyalkyl,
C,-C.,alkoxy, C,-Chhaloalkoxy,C,-C,alkenyl, 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, -
C,alkyl; C,-C.,alkylcarbonyloxy; or phenyl
optionally substituted with one or more

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

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

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

33562-01L
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R12
G is H; C,-C,alkyl optionally substituted with one or
more halogen, C,-C.alkoxy, C,-Cihaloalkoxy,
CN, NO,S(O).,R,, COR,, COR,, phenyl or C,-
C,cycloalkyl groups;
C,-C,alkoxy; C,-Chaloalkoxy; CN; NO,; S(O)R,,;
COR

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

147

CO.R,’; phenyl optionally substituted

. .
187 2719/

with one or more halogen, CN, C,-Chalo-
alkyl, or C,-C,haloalkoxy groups;
C,-C.,cycloalkyl; or phenylthio;

Q0 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 -Calkoxy, C,-
C/haloalkoxy, oxr NR, R, groups;

u is an integer of 0, 1 or 2;

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

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

R,, is COR,,;

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 (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 those
compounds of formula I, IT 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 III wherein the dotted
line configuration represents a double bond.

Particularly preferred neuronal sodium channel

antagonists useful in the composition of the invention

33562-01L
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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 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
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 publications. Exemplary of
further neuronal sodium channel antagonist compounds
suitable for use in the composition of the invention are
those compounds having structural formula

R W R,_W R
Ii” Rae L l2¢q] 127
N—C Ros N—C—C== mlr—Q-

Q' G'

-_‘

|
(IV) & (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,-Calkoxy, C,-
C,alkylthio, phenyl, halophenyl, C,-
C,alkylsulfonyl, C,-Chaloalkylsulfonyl, or
C,-C,alkoxycarbonyl groups;

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,hhaloalkoxy,
C,-C,alkylthio, C,-C,alkylsulfonyl or C;-
C,haloalkylsulfonyl groups;

33562-01L
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C,-C,alkylcarbonyl; C.,-Chaloalkylcarbonyl; or
NR_R
m is an integer of 1, 2, 3, 4 or 5;
G’ is phenyl optionally substituted with one or more

"
28" 29/

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

a 5-membered heterocaromatic ring containing one
or two heterocatoms selected from 0 or 1
oxygen, 0 or 1 sulfur and 0, 1 or 2
nitrogen atoms said S5-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'l
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,-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,-Chalcalkyl, C, -
C,alkylsulfonyl or C,-C,alkylsulfinyl
groups;

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

¢ R R R R,, and R

R R 277 28 29
independently H or C,-C,alkyl; and the dotted

557 ase Rogr are each
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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 confiquration 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 0; X” and Y” are each independently H or C,-
Chaloalkyl; m is 1; R,, R, R,, R
is phenyl optionally substituted with one or more halogen

and R,, are each H; G

237 24 0 as /! 26

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.

The second active ingredient of the insecticidal
composition of the invention includes one or more
compounds selected from Group A:

1) pyrethroid compounds which are known to be
insecticidally active such as cypermethrin, cyhalothrin,
cyfluthrin, permethrin or the like;

2) pyrethroid-type compounds which are known to be
insecticidally active such as ethofenprox, silafluofen,
or the like;

3) organophosphate compounds which are known to be
insecticidally active such as profenofos, acephate,
sulprofos, malathion, diazinon, methyl parathion,

terbufos, or the like;
4) carbamate compounds which are known to be

insecticidally active such as methomyl, thiodicarb,
fenothiocarb, or the like;

5) formamidine compounds which are known to be
insecticidally active such as émitraz, chlordimeform,

hydramethylnon, chlorfenamidine, or the like;

33562-01L
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6) macrocyclic lactone compounds which are known
to be insecticidally active such as spinosad, avermectin,
emamectin, milbemectin, nemadectin, moxidectin or the
like;

7) amidinohydrazone compounds which are known to
be insecticidally active such as hydramethylnon;

8) GABA antagonist compounds which are known to be
insecticidally effective such as fipronil, endosulfan, or
the like;

9) acetylcholine receptor ligand compounds which
are known to be insecticidally effective such as
imidacloprid, acetamiprid, nitenpyram, thiamethoxam, or
the like.

Descriptions of the above-listed commercially
available compounds may be found in The Pesticide Manual,
11* Edition, British Crop Protection Council (1997)among
other publications.

Preferred compositions of the invention are those
compositions having a neuronal sodium channel aptagonist
compound of formula I or formula III in combination with
one or more compounds selected from Group A.

More preferred compositions of the invention are those
compositions 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; 2
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 COCH,; Q is
p-(trifluoromethoxy)phenyl; and the dotted line
configuration C=N represents a double bond in combination
with one or more compounds selected from Group A.

Each of the compounds of formula I, II, III, IV and
V embody assymetric centers which may be represented in
the stereoisomeric R-form or S-form. The present
invention also includes the R-form, the S-form or

33562-01L
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mixtures comprising the R-form and the S-form in an
arbitrary 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 a second insecticidally
effective ingredient and optionally other customary
formulation adjuvants. Said formulation may 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.

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.

Advantageously, the composition of the invention may
be formulated as a bait composition comprising.a
synergistically effective amount of a combination of a
neuronal sodium channel antagonist plus one or more
compounds selected from Group A and a solid or liquid
edible nutritive substance. A preferred bait composition
may contain by weight about 0.01% to 20% active
ingredients, preferably a neuronal sodium channel
antagonist in combination with hydramethylnon.

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. The ratio of the essential active

. ingredients of the composition of the invention is about

1 weight part of a neuronal sodium channel antagonist to
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about 0.01-100 weight parts of one or more compounds
selected from Group A.

The compositions of the invention are superior
insecticidal compositions and are especially useful for
protecting growing and harvested plants including:
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.

Also the composition of the invention may be useful
for the prevention and control of public health pests
such as houseflies, mosquitoces, cockroaches, ants,
termites or the like.

Further, the compositions of the invention may be
particularly useful for the prevention and control of
wood-eating insects such as termites, carpenter ants,
wood-destroying beetles 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 Synerqgistic Insecticidal Effect of
a Combination of a Neuronal Sodium Channel Antagonist

Plus_a Second Insecticide

In this evaluation, 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. Using conventional log-probit analysis, the
LC,, of each treatment is determined.

Using the above protocol, a neuronal sodium channel
antagonist (Compound A) is evaluated alone at dose rates
of 0.1 ppm, 1.0 ppm and 10.0 ppm and in combination with
1.0 ppm of a second insecticidal compound. The treatments
used are shown in Table I.

Each of the combinations evaluated demonstrates

synergistic insecticidal activity.
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cypermethrin

amitraz

fipronil

acetamiprid

spinosad

thiodicarb

Dose
Rate
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'Table I

Compound a'

Dose Rate

{ppm) {ppm) {ppm) {ppm) {ppm)

'‘Compound A =

F,CO

33562-01L

O

0
HE I H
N—C—NN=C—CH

(Ia)

0.1 1.0 10.0
0.1 1.0 10.0
0.1 1.0 10.0
0.1 1.0 10.0
: 10.0
0.1 1.0 10.0
0.1 1.0 10.0
1.0 10.0

0.1 1.0 10.0
0.1 1.0 10.0
0.1 1.0 10.0
1.0 10.0

formula Ia neuronal sodium channel antagonist

CF,
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EXAMPLE 2

Evaluation of the Synergistic Insecticidal Effect Of

a Combination Of A Neuronal Sodium Channel Antaqonist
Plus an Amidinohydrazone

In this evaluation, adult male German cockroaches
(Blattella germanica) are used. For each test, a 4.0 g
portion of ground Purina Dog Chow (Hi-Pro Glo®) is treated
with an acetone solution of test compound alone or in
combination with a second test compound. After
treatment, the acetone is evaporated and the treated dog
chow is placed in a 3/4 oz plastic cup which is placed in
a harborage made of folded sheets of blotter paper placed
in a plastic box (16”L x 11”W x 6”H). The plastic box
(test arena) is also fitted with a 1 oz narrow mouth
bottle with 2 dental wicks inserted at the mouth. A
control box is prepared in the same manner using ground
dog chow which has been treated with reagent grade
acetone. Each treatment is replicated three times. Into
each test arena are placed 20 healthy adult male
cockroaches which have been reared in an insectary. The
test arenas are then stored at 762F and mortality is
determined daily by visual examination. The data

obtained are shown in Table II.

33562-01L
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433 Table ITI
434
% Mortality
Test % Active Days After Treatment
Compound Ingredient 3 4 5 6 7 8
a 0.05 0 0 0 0 0 0
A 0.10 1.7 11.7 11.7 11.7 18.3 18.3
A 0.50 5.0 5.0 5.0 5.0 5.0 5.0
B’ 1.00 0 5.0 28.3 71.7 30.0 93.3
A+B 0.05+1.0 0 20.0 41.7 81.7 95.0 98.3
A+B 0.10+1.0 0 21.7 51.7 88.3 95.0 95.0
A+B 0.50+1.0 16.7 58.3 80.0 95.0 98.3 100.0
Control 0 0 1.7 3.3 3.3 3.3 5.0

Il

'‘compound A

formula Ia neuronal sodium channel antagonist

wé ‘Compound B = hydramethylnon
3 435
3 CF,
Q
H Il 1
F.CO N—C—NN=C—CH; CN
436 (Ia)
. As can be seen from the data shown in Table II,

combinations of a neuronal sodium channel antagonist plus
an amidinohydrazone insecticide demonstrate synergistic
insect control.
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33562-01L
WHAT IS CLAIMED IS:

1. A synergistic insecticidal composition
comprising a synergistically effective amount of a
neuronal sodium channel antagonist in combination with

one or more compounds selected from Group A.

2. The composition according to claim 1 having a

neuronal sodium channel antagonist compound of formula

Y
P
R w R
% RE Z_
N—C—N—N==C—A—(CR,R,) ¢
(1)
Xl
= (CR,R,) z%,
N_ R,
R
l 10 - N
p N N
R, . 8 o-’/ G
33
(I1) (IT1)

wherein A is CR,R, or NR ;
W is O or S;
X, Y, 2, X, Y and 2 are each independently H;
halogen; OH; CN; NO,; C,-C,alkyl optionally

33562-01L
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1 substituted with one or more halogen, C,-
2 C,alkoxy, C,-C,haloalkoxy, C,-C.cycloalkyl,
3 C,-C,alkenyloxy or sulfonyloxy groups;
4 C,-C.,alkoxy optionally substituted with one or
5 more halogen, C,-C,alkoxy or C,-C.cycloalkyl
6 groups; )
7 C,-C.alkoxycarbonyl, C,-C.cycloalkylcarbonyloxy,
8 phenyl optiocnally substituted with one or
9 . more halogen, C,-C,alkyl, or C -Calkoxy
10 groups;
11 aminocarbonyloxy optionally substituted with
12 one or more C,-C,alkyl groups;
13 C,-C.,alkoxycarbonyloxy; C,-Calkylsulfonyloxy; C,-
14 C,alkenyl; or NR_R ;
= 15 m, p and q are each independently an integer of 1,
- 16 2, 3, 4, or 5;
17 n is an integer of 0, 1 or 2;
Y 18 r is an integer of 1 or 2;
i 19 t is an integer of 1, 2, 3 or 4;
:- 20 R, R,, R,, R,, R, and R, are each independently H or
= 21 c,-C,alkyl;
22 R, is H, C,-Csalkyl, C,-Chaloalkyl, C,-C,alkoxyalkyl,
23 C,-C.alkoxy, C,-Chaloalkoxy,C,-C.alkenyl, C,-
24 C,alkynyl, C,-C,alkylcarbonyl, C,-Calkoxy-
25 carbonyl, C,-C.,alkylthio, or C,-Chaloalkylthio;

N
=)

R, and R, are each independently H; halogen; C,-

o
~

C.alkyl; C,-C.,alkylcarbonyloxy; or phenyl

28 optionally substituted with one or more

29 halogen, CN, NO,, C,-C.alkyl, C,-C,haloalkyl,
30 C,rG,alkoxy or C,-Chaloalkoxy groups;

31 R, and R, are each independently H, or C-Calkyl;

32 R, is H, C,-C.alkyl, C,-Chaloalkyl, C,-

33 C.,alkylcarbonyl, C,-C.alkoxycarbonyl, or C -

34 C.haloalkoxycarbonyl;

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

33562-01L
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G is H; C,-C,alkyl optionally substituted with one or
more halogen, C -C,alkoxy, C,-Chaloalkoxy,
CN, NO,S(O),R,, COR,, COR
C.cycloalkyl groups;
C,-C.,alkoxy; C,-C/haloalkoxy; CN; NO,; S(0O)R
COR,,; CO,R,;

with one or more halogen, CN, C -Chalo-

phenyl or C,-

14/ 16/

17/

phenyl optionally substituted

alkyl, or C,-Chaloalkoxy groups;
C,-C,cycloalkyl; or phenylthio;

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

u is an integer of 0, 1 or 2;

R,, R,, R,, Ry, R
H or C -Calkyl;

15/

s R,, and R,, are each independently

197/ 21

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

is CO,R

33 274347

R
R, is H, C,-C,alkyl, C,-Chhaloalkyl, phenyl or

halophenyl; and the dotted line configuration
C=N represents a double bond or a single bond; or

a stereoisomer thereof.

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

(V)

33562-01L



10
11
12
13
14
15
16
17
is8
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

20

wherein W is O or S;

X and Y are each independently H; halogen; CN; SCN;

m is

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;

C,-C.,alkenyl; C,-Chaloalkenyl; C,-C,alkynyl; C,-

Chhaloalkynyl; C,-C.cycloalkyl; C,-

Chalocycloalkyl; phenyl optionally substituted
with one or more halogen, CN, NO,, C,-C,alkyl,
C,-C,haloalkyl, C,-Calkoxy, C,-Chaloalkoxy,
C,~C,alkylthio, C,-C,alkylsulfonyl or C, -
C,haloalkylsulfonyl groups;

C,-C,alkylcarbonyl; C,-C,haloalkylcarbonyl; or

NR, R

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

297297

G’ is phenyl optionally substituted with one or more

33562-01L

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

a 5-membered heterocaromatic ring containing omne
or two heteroatoms selected from 0 or 1
oxygen, 0 or 1 sulfur and 0, 1 or 2
nitrogen atoms said 5-membered
hetercarcomatic 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 heterocatoms selected from 0 or 1
oxygen, 0 or 1 sulfur and 0, 1 or 2
nitrogen atoms said 6-membered
hetercaromatic ring being attached via
carbon and being optionally substituted

with one or more groups which may be the



Ne]
=
id
IE

-

Holl Tl o fhl) Bl R

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

N

A o W N

21

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 phehyl optionally

substituted with one or more halogen,
CN, NO,, C,-Calkyl, 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';

sir Bosw By B

independently H or C,-C,alkyl; and the dotted
line configuration C—=N represents a double bond or

R R R,, and R,, are each

237 287 26 / 27/

a single bond; or
a stereoisomer thereof.

4. The composition according to claim 2 wherein
the neuronal sodium channel antagonist is a compound of
formula I or III.

5. The composition according to claim 4 wherein
the dotted line configuration C==N represents a double

bond.

6. The composition according to claim 5 wherein

the compound of formula III is in the S-form.

7. The composition according to claim 6 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 g are
each 1; R and R, are each H; Z is Cl; R, and G are each

CO,CH,; and Q 1is p-(trifluoromethoxy)phenyl.

33562-01L
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8. The composition according to claim 7 wherein
the one or more compounds selected from Group A are
cypermethrin, cyhalomethrin, cyfluthrin, permethrin,
ethofenprox or silafluofen.

9. The composition according to claim 7 wherein
the one or more compounds selected from Group A are
profenofos, acephate, sulprofos, malathion, diazinon,
methyl parathion, or terbufos.

10. The composition according to claim 7 wherein
the one or more compounds selected from Group A are
methonyl, thiodicarb, or fenothiocarb.

11. The composition according to claim 7 wherein
the one or more compounds selected from Group A are

amitraz, chlordimeform, or chlorfenamidine.

12. The composition according to claim 7 wherein
the one or more compounds selected from Group A are
avermectin, emamectin, milbemectin, nemadectin, or
moxidectin.

13. The composition according to claim 7 wherein
the one or more compounds selected from Group A is
hydramethylnon.

14. The composition according to claim 7 wherein
the one or more compounds selected from Group A are
fipronil, endosulfon, imidacloprid, acetamiprid,

nitenpyram or thiamethoxam.

15. A method for synergistic insect control which

comprises contacting said insect with a synergistically

33562-01L
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effective amount of a neuronal sodium channel antagonist
in combination with one or more compounds selected from
Group A.

16. The method according to claim 15 having a

neuronal sodium channel antagonist compound of formula

Y
P
R w R
X
m I T Zq
N—C—N— ?ZC‘_A"(CR2R3)n
(1)
x'
m
T (CRR,), 27
N AR
I R1o v _N
) SN
W=C—N N—C—N—Q
R 0O~ G
11 R33
(IT) (I1X)

wherein A is CRR, or NR;

W is O or S;

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

C,alkoxy, C,-Chaloalkoxy, C,-Ccycloalkyl,
C,-C,alkenyloxy or sulfonyloxy groups;
C,-C.alkoxy optionally substituted with one or

more haloggn, C,-C,alkoxy or C,-C.cycloalkyl
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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 C,-C,alkyl groups;
25 C,-C.alkoxycarbonyloxy; C,-Calkylsulfonyloxy; C,-
26 C.alkenyl: or NR,R,;
27 m, p and g are each independently an integer of 1,
28 2, 3, 4, or 5;
§2 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,alkyl;
e 34 R, is H, C,-C.alkyl, C,-Chaloalkyl, C,-C.alkoxyalkyl,
35 C,-C.alkoxy, C,-C,haloalkoxy,C,-C.alkenyl, C,-
, 36 C.alkynyl, C -C.,alkylcarbonyl, C,-C.alkoxy-
; 37 carbonyl, C,-C,alkylthio, or C,-Chaloalkylthio;
I 38 R, and R, are each independently H; halogen; C,-
39 C.alkyl: cC -C.,alkylcarbonyloxy; or phenyl
40 optionally substituted with one or more
41 halogen, CN, NO,, C,-C,alkyl, C,-Chaloalkyl,
42 C,-Calkoxy or C,-Chaloalkoxy groups;
43 R, and R,, are each independently H, or C,-C.alkyl;
44 R, is H, C,-C,alkyl, C,-C,haloalkyl, C -
45 C,alkylcarbonyl, C,-C.alkoxycarbonyl, or C,-
46 Cshaloalkoxycarbonyl;
47 R, and R, are each independently H or C,-C,alkyl;
48 G is H; C,-C,alkyl optionally substituted with one or
49 more halogen, C,-C,alkoxy, C,-Chaloalkoxy,
50 CN, NO,S(O),R,, COR,, CO,R,, phenyl or C,-
51 C,cycloalkyl groups;
52 C,-C,alkoxy; C,-C/haloalkoxy; CN; NO,; S(O)R,;
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27197

phenyl optionally substituted
with one or more halogen, CN, C,-Chalo-
alkyl, or C;%ghaloalkoxy_groups;
C,-C,cycloalkyl; or phenylthio;

0 is phenyl optionally substituted with one or more
halogen, CN, SCN, NO,, S(O)R,, C,-Calkyl, C,-
Cc,haloalkyl, C,-C,alkoxyalkyl, C,-Calkoxy, C,-
Chaloalkoxy, or NR, R, groups;

u is an integer of 0, 1 or 2;

R,, Ry, Rye, Ry, R,, R
H or C,-Calkyl;

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

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

and R,, are each independently

147 157 18/ 19/ 21

a stereoisomer thereof.

17. The method according to claim 15 having a
neuronal sodium channel antagonist compound of formula

" R_._W R
*n 1264 127
N—C— TZNIil—Q'

Gl

(1IV) ' (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,-Calkoxy, C,-
C.alkylthio, phenyl, halophenyl, C,-
C.alkylsulfonyl, C,-Chaloalkylsulfonyl, or

33562-01L
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13 C,-C,alkoxycarbonyl groups;
14 C,-C,alkenyl; C,-C,hhaloalkenyl; C,-C,alkynyl; C,-
15 c,haloalkynyl; C,-C.,cycloalkyl: C,-
16 Chalocycloalkyl; phenyl optidnally substituted
17 with one or more halogen, CN, NO,, C-Calkyl,
18 C,-C,haloalkyl, C,-C,alkoxy, C,-C,haloalkoxy,
19 C,-C,alkylthio, C,-C,alkylsulfonyl or C,-
20 C,haloalkylsulfonyl groups;
21 C,-C,alkylcarbonyl; C,-Chaloalkylcarbonyl; or
22 NR,R,,;
23 m is an integer of 1, 2, 3, 4 or 5;
24 G’ is phenyl optionally substituted with one or more
25 groups which may be the same or different
26 selected from X ;
27 a S5-membered hetercaromatic ring containing one

i 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

o 31 heteroaromatic ring being attached via

+3 32 carbon and being optionally substituted

ol 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
41 with one or more groups which may be the
42 same or different selected from X ;
43 Q is H; C¢,-C,alkyl optionally substituted with one or
44 more halogen, CN, C,-C,alkoxy, C,-
45 C.alkoxycarbonyl, or phenyl optionally
16 substituted with one or more halogen,

47 CN, NO,, C,-C,alkyl, C,-Chaloalkyl, C,-

33562-01L
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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 ;

b R,, R

independently H or C,-C,alkyl; and the dotted
line configuration C=—=N represents a double bond or

R,,, R,,, R R,, and R,  are each

33/ 257 267 277 28

a single bond; or

a stereoisomer thereof.?

18. The method according to claim 16 wherein the
neuronal sodium channel antagonist is a compound of
formula I or III.

19. The method according to claim 18 wherein the
dotted line configuration C=—=N represents a double bond.

20. The method according to claim 19 wherein the

formula III compound is in the S-form.

21. The method according to claim 20 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 q are each
1; R and R1 are each H; 7z is Cl; R,, and G are each CO,CH,;
and Q is p-(trifluoromethoxy)phenyl.

22. The method according to claim 21 wherein the
one or more compounds selected from Group A are
cypermethrin, cyhalomethrin, cyfluthrin, permethrin,
ethofenprox or silafluofen.
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23. The method according to claim 21 wherein the
one or more compounds selected from Group A are
profenofos, acephate, sulprofos, malathion, diazinon,
methyl parathion, or terbufos. )

24. The method according to claim 21 wherein the
one or more compounds selected from Group A are
methonyl, thiodicarb, or fenothiocarb.

25. The method according to claim 21 wherein the
one or more compounds selected from Group A are amitraz,

chlordimeform, or chlorfenamidine.

26. The method according to claim 21 wherein the
one or more compounds selected from Group A are
avermectin, emamectin, milbemectin, nemadectin, or

moxidectin.

27. The method according to claim 21 wherein the
one or more compounds selected from Group A is
hydramethylnon.

28. The method according to claim 21 wherein the one
or more compounds selected from Group A are fipronil,
endosulfon, imidacloprid, acetamiprid, nitenpyram oI
thiamethoxam.

29. 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.

30. The method according to claim 29 wherein the

insects are lepidoptera or coleoptera.
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SYNERGISTIC INSECTICIDAL COMfOSITIONS

ABSTRACT OF THE INVENTTION

The present invention provides a synergistic
insecticidal composition comprising as essential active
ingredients a neuronal sodium channel antagonist in
combination with one or more compounds selected from the
group consisting of pyrethroids, pyrethroid-type
compounds, organophosphates, carbamates, formamidines,
macrocyclic lactonés, amidinohydrazones, GABA antagonists
and acetylcholine receptor ligands.

Also provided are methods for synergistic insect

control and crop protection.
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~ Reconocimiento de la firma de Kurt Allen Schwinghammer en el documento en -
cuestion.

Firmado: BARBARA L. LENCES
Notario Publico de Nueva Jersey
Mi comisién expira Dic. 14, 2002

CERTIFICADO NOTARIAL (INDIVIDUAL)

Reconocimiento de la firma de Hassan Oloumi-Sadeghi en el documento en
cuestion.

Firmado: BARBARA L. LENCES
Notario Publico de Nueva Jersey
Mi comision expira Dic. 14, 2002




ESTADO DE NUEVA JERSEY
CONDADO DE MORRIS

Joan Bramhall, Secretario del Condado de Morris, en y para dicho Condado
CERTIFICA el cargo y funciones y la autenticidad de la firma y sello de

MARILYN L. MITCHELL

como Notario Publico en y para dicho Condado en el momento de reconocer el
documento adjunto.
Fecha: 5-9-2000

Firmado: Joan Brambhall
Secretario del Condado

Firmado: Victoria Bujont
Secretario Delegado especial

Sello del Consulado General de Colombia en Nueva York.

ESTADO DE NUEVA JERSEY
CONDADO DE MERCER

Catherine DiCostanzo, Secretario del Condado de Mercer, en y para dicho
Condado
CERTIFICA el cargo y funciones y la autenticidad de la firma y sello de

BARBARA L. LENCES




)\
i

como Notario Publico en y para dicho Condado en el momento de reconocer el
documento adjunto.
Fecha: mayo 9, 2000

Firmado: Catherine DiCostanzo
Secretario del Condado de Mercer

Sello del Consulado General de Colombia en Nueva York.

CERTIFICACION EN ESPANOL DEl. CONSULADC GENERAL DE COLOMBIA
EN NUEVA YORK.

Firmado: José David Name C.
Coénsui de Colombia

Sello del Consulado General de Colombia en Nueva York.

MINISTERIO DE RELACIONES EXTERIORES

CERTIFICA la firma y las funciones del funcionario consular José Name, bajo el
namero 161642, el dia mayo 16 del 2000.

Firmado: (Firma ilegible)
Jefe de Legalizaciones

Santafé de Bogota




5
\ \\F'& 1
| CONSULADO GENERAL DE COLOMBIA N e
10 EAST 46TH STREET, NUEVA YORK, NY 10017 J
TEL. (212) 370-0004 FAX (212) 972-1725 /l %

EL SUSCRITO CONSUL DE COLOMBIA
VISTOS LOS DOCUMENTOS PRESENTADOS POR LOS INTERESADOS

CERTIFICA~

Que el (la) Sr. JOAN BRAMHALL, County Clerk del ESTADO DE NEW
JERSEY, verificd la firma de el (la) sefior(a) MARILYN L.MITCHELL como
notario (a) Publico (a) del mismo condado, quien ejerce las funciones alli
expresadas y que la firma y sello que aparecen en el documento anexo, son los
gue usa y acostumbra en sus actos oficiales.

Que el Notario arriba mencionada verificé la firma del sefior(a) EGON E. BERG

. Quien firma el precedente documento debidamente autorizado en calidad de
SECRETARIO ASISTENTE de la sociedad AMERICAN CYANAMID COMPANY.
Sociedad organizada legalmente y existente de conformidad con las leyes del
ESTADO DE MAINE, En la CIUDAD DE MADINSON .U.S.A

Que el (la) Sr. CATHERINE DICOSTANZO, County Clerk del ESTADO DE NEW
YORK, Condado de MERCER verific la firma de el (la) sefior(a) BARBARA L.
LENCES como notario (a) Publico (a) del mismo condado, quien ejerce las
funciones alli expresadas y que la firma y sello que aparecen en el documento
anexo, son los que usa y acostumbra en sus actos oficiales.

Que el Notario arriba mencionada verifico la firmas del los sefiores MICHAEL
FRANK TREACY, RAYMOND FRANK BORYSEWICZ, PAUL ERICH
RENSNER,KURT ALLEN SCHWINGHAMMER,HASSAN OLOUMI-SADEGHI.

‘ Que ha tenido a la vista los documentos probatorios de los hechos citados
anteriormente, los cuales forman parte integral del precedente documento.

Se expide la anterior certificacion de conformidad con el articulo 259 del Cédigo
de Procedimiento Civil y 480 del Cédigo de Comercio a solicitud del interesado
a los 11 dias del mes de MAYO del 2000.

NO SE ASUME RESPONSABILIDAD POR EL CONTENIDO DEL
DOCUMENTO ADJUNTO.

PAGADO IMPUESTO DE TIMBRE Y DERECHOS CONSULARES

VALOR CINCUENTA Y SIETE DOLARES US$57.00 RECIBO N&§ ‘fﬂ @ |
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ame and
\ddress and

s : TTT T T T ST T imannes s - AJJUNDMENT TLAUSE 1y uie (n-Arcenm -':"i: " S
Chatle. Colomesa. (oswa Rica. Cuda. Ecuaaser, Guatemas. Honauras. Mexies. Niearagua Para-
rusy., Peru. El Saivaser. Uruguay ang Venexnais, Famaseg.,

INSTRUCTIONS. This instrument snowié be eaee whTR 1t I3 deswes vut (re 1Y Batem e namre In 13¢ awvme of 3n Amignge. 8otk )
CARLIET MEIL exvante (M1Y ICILFUTRETR BNAD INE)P %iymmtares MUSt de Stlened OV 3 Neury Pwiiic. Sulmsswemiy tre SatEmIR :-’Il%a

IReRLICAtES by 3 (onsul c* !%¢ COUMPY where e aoetication it 5 be flled mve Arvemim. Netaryy TusRation and Comur's
QU 2re not reeuired fTr AZQEURL.

COLOMBIA 33,562-00

I P |

ower of Attorney containing Poder con Cesion
assignment clause - (Para Patentes de Invencion)
(For Letters Patent of Invention) =i -
The undersigned .. ' El abajo firmadg
el ’
N I
SEE) i ANEXO
" ! VER ¥ = -
hereby appoints ‘ nomora por ei presente a :
- i
: l'
i i
i
. |
as attorneys with special and sufficient powers como apoderados con i ici
, poder especial suficiente
to apply for and obtaimn from the competent = para solicitar y obtener de las autoridades

nacionajes

COMPOSICIONES INSECTICIDAS SINERGICAS

to be issued in the name of l .
cuyo titulo debera extend omb -—

%&mmm AMERTCAN AR TR [STeRdsIqR, @ nombre de

Madison, New Jersey 07940 j

s
: T —— Madison, New Jersey 07940
United States of Lica Estados Unidos de América

to whom assignment has been made aof gl] rights

and titles to the said invention for the termtory i6 !
; cion ba citada »
of _ COLOMRT A aforesaid | arm tada en cuanto se retiere al tern

_ torio de __COLOMBIA
without any restriction whatsoever, the conside- ! 0
ration for the said assignment being the cmnm -« |

3 quien ha cedido todos sus derechos a la inven-
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O MOTARIAL CORPORACION}

|
“ L CTRTIICAD NOTARIAL CIRTIITCATE (CORPORATION
~ ESTADOS UNIDOS DE AMERICA 'ED ICA - }gt
ESTADQ DE NEW JERSEY | aa: ¥ ; 13 1) 4 .
" CONDADO DE MORRTS F ' .
) ,aa'p_yf.'.ZI.... de ...Abxdil.............. .. ..., S |On s 218t day ot Aerl200.0
" compareas . EGON E. BERG A TRersonally came ....... . 269 NE'BERG...
T ’:?:g?-d?;‘;f" luego ce premar juramento aepfls fown to me. who ounx‘Abv me du.lysnrom did depose
*« ! * i
Jine  aue &l e . Secretario Asistente 131 WA} A say at ve s wne | COSEEANE Secretary .. -’
by . : ; !
N de American Cyanamid Company. . .. | ... . . ot ... American, Cyanamid Campany
.................. ;4 compania rombraga en el documento “+ieeeioo. ne Company herein namea. 3 cgngﬂuan,:
E' jue anteceqe, . na CorSoraaon crganizaca contorme a ias . Maine
eyes ael Fstaae de .Ma.i.r.ze_,.Es.t.ado.S. Unidos .d,e,,,_. l@x;%%gegta-zeérs_e 1aws of the State ot ..55.C, ..., |
América.. domiciliaaa en 12 ciuaaa ce . Madison PL, Ame rica . dormicued in the City of Madison........
! USOROT Estado de Nev Jersey, E.U.A, ... |..... . T state ot New Jersey, U.S.A,.

.egaimente constutuida Para un pertoqo ce duracion que
Aun SO ha tefminado: que el decitarante esta autorizado por
dicha compafis para confenr este poder ¥ que personal-
mente ba {IMAado y estampado el sello de Ja commpaniia al
pie de dicho poder en nompre y representacién de la come
.pafiia mencionada.

' -El susenito Notario na visto [6s estatutos de incorpaora-

" c10n firmados en Portland

...... w-eee.. . EStado de ... Maine, Estados Unidos
&8 ée%lil.qé.lJuli.o..ZB.,..l9Q7... y cernfica que de con.
‘ormidad con la legmistacion ce cieho Estado Ja anterior

- deciaracién jurada es pruena suficiente de que los hecnos
' sobre que ella versa son ciertos o vernageros, de lo cual da

'{e. como asimismo de que el compareciente {1rmo. aste ins-
[TUMERLa €N S presencid  MARILYN L. MITCHELL
E

“ e

: Notary Public « NWypBomeissineelixpires February 6,2008 77t Ly,
I Marilyn
|
] CERTIFICADO NOTARIAL ( INDIVIDUAL) NOTARIAL CERTIFICATE ¢( INDIVIDUAL)
™ | ESTADOS UNIDOS DE AMERTCA UNITED STATES OF AMERICA
| ESTADO DE NEW JERSEY  § 43 pRINCETON STATE OF NEW JERSEY s: PRINCETON
, || cONDADO DE MERCER . COUNTY OF MERCER !
1A los ...28... dias del mes de ... Abril On this . 28th. . . day o2 ., April ... . ceeenn
12000.. comparects Michael Frank Treacy. .. .. . . K99 20Q0berzonally appeared betore me, a Notary Pubiie, 1n
|| personalmente ante mi. Notario Publico en Y por el ¢onaa- hasi
! do antes eftade, ... and for the above mentoned sounty . Mi.c..@.........,....,

T

. a Qquientes) doy fe de conocer ¥ me consta que estson)
lats) personats) descritats) y Lrmantes) del documentao

NOTARY PUBLIC, STATE OF NEW JERSEY

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

and legaly consututed for 2 period of tenure aet yet ex-|
pired, {urthermore that the deponent is authcrized by said
Company to conter this Power of Attorney; .and that he
Personally nas simed and atfixed the seal of the Corporse.
tion at the foot of such power of attorney in the natie and
on benall of the Corporaucn mentioned. '

The undersigned Notary Public has teen u:-.

Incorporation of said Corporation executed in

P
Jrited ‘St aggglg-gd ....... § $Ebihe e g State of

SRR <o e nger cate of .
America J $
and heredy certifies that under the iaws of satd State the

foreeoing acknowiedgement i3 a sutficient progt thas the
facts therein contained are true, which he uttests, as also
that the appearer sigmed this {nstiument in Bis prescnee.

Articles ot
-on‘o;lon;‘oo-n

/

F

to me xnown, and known to re ts be the personts) de.
scribed herein. who executed the foregoing document, and
duly acknowledged me that he(they) executad the same
for the uses gand p the

1

| Que precede, declarando ante mi Que otorga(n) ei mismo
Notary Public (Notano Pdblieo)

para los fines y propésitos que en é] se expresan.
'I
l
|

B
!

CERTIFICADO NOTARAA.L ({INDIVIDUAL)
ESTADOS UNIDOS DE AMERIC
; PRINCETON

!
iESL‘ADODENEWJERSEY
| CONDADO DE MFRCER
:’Alos
?20.00.. compareci¢ .Ra

| personaimente ante mi.
iy

f ss:
I

Jiotano Publica en y por el conda.

i do antes cttado.

4 Quenies) doy fe ae conocer ¥ me consta que estson)
i lats) persona(s) descrita(s) y firtmantets) del documenta
} QUe precede, declarando ante mi que otorgain; el mismo

. para las funes y propositos que en ¢l se expresan.
!

Notary Public :Notano Publico)

CERTIFICADO NOTAR
ESTADOS UNIDOS DE AMERICA

IAL (INDIVIDUAL)

ESTADO DE NEW JERSEY : ss: PRINCETON
CONDADO DE MERCER .
A los 28. .. d1as det ries ce Abril

2000 ‘womoparecis  Paul Erich Rensner
fersonaimente ante mi,

Hotano Publico en Y por ef conaa-

do antes citago

rmantets) del doecumento
Qque precede. declaranao ante ™) Qque otorgacn: oy mtmo

33ra los tines vy propositos que 4 of ¢ exprasa~

P4

‘ioatary Pudiic : Netanmo Yubnitea

ablic. of New. Jersey

My Commission Expires Dec. 14, 4002
NOTARIAL CIRTIFICATY ( INDIVIDUAL)
S OF ERICA
) JERS m: PRINCETON
SHRCER
& ... .. day ot LLARTAL... .. !
i y 1
RUgREsshally appeared before me. a Notary Public, i1n;
and tot e asove menuoned county .. Raymond. . .. ... .
...Framk Borysewicz . . . ...
|
to me «<nown and xnewm o me to be tne personts, de-n‘
scribed herein. who executed the {oregoing document, and!
duly acxnow: ed 13 me that hatthey: execcuted the same!
for thoruses affd purposes Anerpfn expressedq. i
% BARAL. LENCES |
""""""""""""""" Notary Public of New '}erse}J,
My Commission Expires Dec. 14, TZZOOZ
’ 1
!
NOTARIAL CIRTIFICATE (INDIVIDUAL) !
UNITED STATES OF AMERICA

STATE OF NEW JERSEY |
COUNTY OF MERCER

On this 28th

=: PRINCETON

iay of . APrll

XX2000personaily sppearea before me. 3 Notary Puble, :nu
ana fcr the joove menuoned county . Panl Erich.
Rensner

to me «nawn. ind <10wWmMm (0 ma2 ta de e nersongs, dee.

scrided herein wno executed trie (uregCINK donwment, and i

duly acxnowieagea to me that petyney) erecuiad the same
o ]

il “**BERBARA L. LENCES

Y TN S N A V7 arne o S A



3 CERTIITCADO NOTARIAL (INDIVIDUAL}
ESTADOS UNIDOS DE AMERT '

ESTADO DE NEW JERSEY 18t PRINCETON

»
2
Pl e i i

a diss del mes de .
piecio .Kuxt..Alle.n..SchWingh?}?l}‘}?.r......
Ty ante mt. Notano Publico en y por el conas.

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

;- aq cmcn doy fe de conocer ¥ Me consta que estson)
‘| 1ats) persenats) descnitats) y Lrmantets) del decumento
'| aue presede, deelaranaco SNte Mi quUe atorEAln) e misme
| para los Unes y propositos Que en ¢l se expresan.

Notary Public ({Notario Pablico) ........

l CERTITICADO NOTARIAL (INDIVIDUAL)
: ESTADOS UNIDOS DE AMERICA

\

ESTADO DE NEW JERSEY i
(Ii‘mmDEMERCER -

A los .25

as: PRINCETON

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

' ; personalmente ante mi. J{otamo Publico en y por el conaa-

|
l do antes citado.

. d quientes) Qoy (e Qe conocer Y ME cCoOnsta que es(son)
I1 lats) perionais) descritals) )y firmantets) del documenta
1| qQUe precede. geciarango ante mi que otorgain) el mismo
.. para lot unes y propositos que en ¢] se expresan.

|

A los

Netary Public : Notano Publico)

CERTITICADO NOTARIAL (INDIVIDUAL)

\
1

dias ael ries qe
. comparecio

' personaimente ante mi. J{otano Publico en y por et conaa.

"\ do antes c:tado

4 Quientest aoy (e dae conocer y me consta que estson)
. lats) personats) deseritats) y tirmantets) del documento
- Que precede. Geciaranao ante rmi que otorgain) ¢ mismo
, Dara ios unes y propositos que en ¢i se expresan.

totary Pubdblic : Notamo Publico)

NOTARIA?. CIXTITICATE (INDIVIDUALS

UNTTED IS?‘TII\%VEJSJ%)ZESE RICA ) d
STATE O a8t N P
COUNTY OF MERCER ERINCEIQ | 1™
On tnis .. 28%th...... day ot . April

3K2000persenally appesred betore me, a Notary Publie, ia|
Kurt

and for the sbove mentoned county
..ALlen, Schvinghammer .,

to me known. and XNOWN to M2 1o De the persouts) dee

scribed herei. wWho eXecuted the fOrvgoln? COQUENNRS. and
duly sexnowiedged ta me that ke(they) execued the same

BIRERRA L. LENCES

Public of New Jersey
My Commission ExpiresDev. 124,

xi

NOTARIAL CIRTIXICATE (INDIVIDUAL)

UNITED. STATES OF ERICA

STATE OF NEW JERS%% ss: PRINCETON
COUNTY OF MERCER .

On tns .. 23th day ot . April

1¥2000personally appesred betore me. a Notary Pubu:. sn

and fot the above menuoned county ... HaSSan, ..

to me «<nown. ind kKNOWM to mMe to be the personts, dee:
xcnoen herein. wno executed the foreguiiug document. and!
duly acxnowieaged 1o me that haithey) executed the same!
therein expressed.

< ... BARBARAL LENCES
Notary Public of New Jers
My Commlssmn Explres Dec. 1

......

. NOTARIAL CIRTIFICATE (INDIVIDUAL)

:#2001

[}

-t

m%

002

e
, =

. day of . '

On thiy

19 personally appeared before me. 3 Natary Public. 1an

and {cr he acove menuoned county

(0 me <KNOWN. JNd ANOWN to me to be the personts, do--‘

scribed herein. ‘#ho executed the foregoing document. anell
duly acxnowieaged tS> me that hettney) executed the same u
for the uses ana purposes therein expressed.

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



