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I. RECURSO ViA GUBERNATIVA

Yo, Luz Clemencia DE PAEZ, en mi condicién de apoderada de la sociedad DOW
AGROSCIENCES LLC solicitante de la patente de [a referencia, por el presente escrito
atentamente manifiesto a usted que debidamente notificada de la Resolucién No. 8068 del
27 de Febrero de 2015, interpongo en su contra el recurso de REPOSICION, para que
sea revocada y en consecuencia se conceda el privilegio de patente de invencion para
“COMPOSICIONES PESTICIDAS Y PROCESOS RELACIONADOS” a favor de DOW
AGROSCIENCES LLC.

Il. OPORTUNIDAD DE LA IMPUGNACION

La Resolucion No. 8068 del 27 de Febrero de 2015, con fecha de publicacion
listado del 03 de Marzo de 2015, fecha de vencimiento del 03 de Abril de 2015, y fecha
del término legal 17 de Abril de 2015. ‘

lll. LA DECISION RECURRIDA

3.1 Mediante la Resolucion objeto de la presente impugnacion, el Superintendente de
industria y Comercio decidid:

“EXCELENCIA LEGAL EN UN MUNDD SIN FRONTERAS” L
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Denegar la patente de invencion a la creacion titulada: “COMPOSICIONES
PESTICIDAS Y PROCESOS RELACIONADOS”

En la parte motiva de la providencia, se mencionaron los siguientes fundamentos:

“Tal como esta contemplado en el articulo 14 de la Decisién 486, los Usos no son
susceptibles de proteccién, se protegen los productos ¢ procedimientos, donde
el producto esté correctamente definido por su conformacion o su composicion y
los procedimientos por la serie de etapas que busquen un fin. El uso no
corresponde ni a un producto ni a un procedimiento, sino que es simplemente la
aplicacion industrial de esos productos o procedimientos.”

“La(s) reivindicacién(es) 51 a 65 incluidas en el escrito radicado bajo el No 13-
110649-00000-0000 del 2 de mayo de 2013 no puede(n) ser objeto de patente de
acuerdo con lo establecido en la norma en comento, por cuanto esta{n)
referida(s) a un uso, aunque el solicitante la(s) encabeza con la palabra
‘proceso’, en realidad esta(n) referida(s) al uso de la composicién de la(s)
primera(s} reivindicacion(es). Noétese que [a(s) reivindicacion(es) 51 a 65
claramente indica(n} como paso Unico del supuesto método “la aplicacién de una
composicion de acuerdo con la reivindicacion 1...” y la aplicacién corresponde a
un uso; por lo tanto no es posible conceder para ella(s) el privilegio de patente
solicitado.”

“Se aclara a la solicitante que ni la plaga tratada, ni las plantas tratadas, ni el
objetivo final del tratamiento representan caracteristicas técnicas de un eventual
método.”

“Que las reivindicaciones 1 a 50, no cumplen con el requisito de nivel inventivo.”

Las caracteristicas esenciales de la invencién de la reivindicacién 1 habian sido
derivadas de manera evidente previamente en el documento D1, el cual da a
conocer derivados de amida heterociclicos de formula (1), que tiene actividad
pesticida, asi mismo hace referencia a composiciones que los contienen y a
métodos de aplicacion de los mismos para el control de diversas pestes.
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326 “Se le reitera a la solicitante que la materia reclamada no cumple con el requisito
de nivel inventivo, puesto que no demostré algun efecto técnico inesperado o
sorprendente que pueda entenderse como un salto cualitativo en la técnica.”

3.2.7 '"Pero ademas debe tenerse en cuenta la clara falta de concisién del capitulo
reivindicatorio, en donde se evidencian extrapolaciones que no se encuentran
enteramente sustentadas en la descripcion. Tal como se indicd en el estudio
anterior, son tantas las posibles estructuras para el compuesto de formula (1) que
la descripcion no divulga de manera suficientemente clara y completa la materia
contenida en las reivindicaciones.”

3.2.8 “Asimismo, tampoco se encuentra ningun soporte técnico para reclamar,
cualquier sal agricolamente aceptable, hidrato, derivado éster, polimorfo
cristalino, etc. Aun menos, se encuentra soporte técnico para la generalidad
reclamada en cuanto a las posibles combinaciones con los multiples ingredientes
activos mencionados dentro del capitulo reivindicatorio. La solicitante hizo caso
omiso de todas estas recomendaciones hechas por este Despacho y decidié no
modificar el capitulo reivindicatorio inicialmente presentado.”

IV. OBJETO DEL RECURSO

De acuerdo con los argumentos que expongo a continuacién, solicito atentamente
a su Despacho lo siguiente:

1. Revocar la Resolucion No. 8068 del 27 de Febrero de 2015.

2. Conceder el privilegio de patente de invencién para “COMPOSICIONES
PESTICIDAS Y PROCESOS RELACIONADOS” a favor de DOW AGROSCIENCES LLC.

V. MODIFICACION DE UNA SOLICITUD EN TRAMITE

En virtud del Articulo 34 de la Decision 486 de la Comision de la Comunidad
Andina, donde se establece que la modificacién de una solicitud es posible en cualquier
momento del tramite mientras no implique una ampliacién de la solicitud inicial, me
permito presentar un nuevo pliego reivindicatorio conformado por 23 reivindicaciones.



A este respecto, atentamente sefialamos que el nuevo pliego reivindicatorio
modificado y presentado junto con este recurso corresponde a materia mas limitada en
comparacion con el alcance de las reivindicaciones originalmente presentadas de la
presente solicitud de patente. De esta forma, es claro que el nuevo pliego reivindicatorio
no contiene usos de la invencion, sino por el contrario se encuentra dirigida a una
composicién adecuadamente y claramente definida, lo cual corresponde a materia
patentable y que se encuentra dentro de! alcance de la solicitud.

Por lo tanto, los argumentos esgrimidos a continuaciéon con respecto a la
patentabilidad de la invencion, en los términos del capitulo reivindicatorio modificado,
resultan plenamente predicables del capitulo reivindicatorio sobre el cual la patente fue
negada. En efecto, la no ampliacién de la materia en el nuevo pliego es evidencia
suficiente de que el presente recurso controvierte el andlisis de patentabilidad efectuado
por su Despacho, de tal manera que el presente recurso cumple con los requisitos de ley
para su aceptacién y tramite.

VI. FUNDAMENTOS DEL RECURSO

Respetuosamente me permito disentir de lo expuesto por ese Despacho en la
Resolucién objeto del presente recurso, toda vez que la presente solicitud si cumple con
los requerimientos de novedad y nivel inventivo exigidos en la Decision 486, como se
demostrara a continuacion:

6.1 La presente solicitud si tiene nivel inventivo

A pesar de lo anterior y con ei fin de demostrar que |a presente solicitud cumpie no
solo con el requerimiento de novedad sinc también con el requerimiento de nivel
inventivo, se pone de presente lo siguiente:

El articulo 18 de la Decisién 486 sefiala lo siguiente.

“Articulo 18.- Se considerara que una invencion tiene nivel inventivo, si para una
persona del oficio normalmente versada en la materia técnica correspondiente, esa
invencion no hubiese resultado obvia ni se hubiese derivado de manera evidente del

estado de la técnica.”



Consecuentemente, una invencion se considerara inventiva si la misma no hubiese
resultado obvia a partir del arte previo, para una persona del oficio normalmente versada
en la materia. Esto a su vez implica que el Examinador a cargo de esta evaluacién debe
colocarse en el momento exacto en el que el inventor buscaba resolver el problema
técnico contemplado en la solicitud y para el cual poseia la literatura y el conocimiento
disponibles en dichc momento. ‘

Siguiendo entonces los lineamientos de la Jurisprudencia aplicable al andlisis del
nive! inventivo de una solicitud de patente, se considera que una anterioridad o una
combinacién de dos anterioridades puede afectar dicho requerimiento de patentabilidad, si
una persona medianamente versada en la materia encuentra ensefianzas o sugerencias
claras que, a partir de un conocimiento medio en dicho campo, le permitan llegar de
manera obvia a [a invencion reivindicada. Adicionalmente se considera que una mejora
sustancial, un efecto inesperado o una ventaja con respecto al arte previo es un indicio de
nivel inventivo, por cuanto aporta un salto tecnolégico en la regla técnica.

Respecto a lo anterior, el Tribunal de Justicia de la Comunidad Andina ha
expuesto en la Interpretacion Prejudicial del proceso 13-1P-2010:;

‘En este orden de ideas, se puede concluir que una invencién goza de nivel
inventivo cuando a los ojos de un experto medio en el asunto de que se trate, se
necesita_algo mas que la simple aplicacion de los conocimientos técnicos en la
materia para lfegar a ella, es decir, que de conformidad con el estado de fa técnica
el invento no es consecuencia clara y directa de dicho estado’.

[sefialado fuera del texto]

Por lo anterior, se entiende que para que una persona medianamente versada en
la materia pudiera derivar de manera obvia una invencion, requeriria simplemente aplicar
sus conocimientos técnicos. En contraste, todo aquello que va mas alld de la simple
aplicacién de los conocimientos técnicos y que no ha sido revelado en el estado de la
técnica, debe ser considerado inventivo.

Con base en lo anterior, respetuosamente manifestamos nuestro desacuerdo con
el anélisis llevado a cabo por el Examinador y con las conclusiones del mismo y
solicitamos atentamente la reconsideracion de las razones por las cuales se decidié negar
la patente, con base en la siguiente informacion:



A este respecto, el sefior Examinador objetd las reivindicaciones 1 a 50 por
carecer de nivel inventivo en vista del documento D1.

En vista de esta objecién, amablemente ponemos de presente en primer lugar que
es bien sabido que un compuesto, sus propiedades, y las interacciones de estas
propiedades con un organismo vivo, son altamente impredecibles. Asi las cosas, en el

campo de los insecticidas interacciones profundas e impredecibles pueden ocurrir cuando

se cambia asi sea un solo atomo. Por ejemplo, a continuacion sefalamos lo siguiente:

Kagabu S y Medej S, “Stability Comparison of Imidacloprid and Related
Compounds under Simulated Sunlight, Hydrolysis Conditions, and to
Oxygen”. Biotech. Biochem., 59 (6), 980-985, (1995)

Enla Tabla 1, la cual compara el Compuesto 4 con el Compuesto 7, (un
cambio de un hidrégeno a un metilo) la LCgq disminuyé en un 80%.

En la Tabla 1, la cual compara el Compuesto 21 con el Compuesto 24,
(un cambio de un hidrégeno a un metilo) la LCq aumentd en un 2400%.
En la Tabla 1, la cual compara el Compuesto 25 con el Compuesto 28,
(un cambio de un hidrégeno a un metilo} la LCgp disminuyo en un 99%.
Enla Tabla 1, la cual compara el Compuesto 4 con el Compuesto 8, (un
cambio de hidrégeno a CF3) la LCgyy no cambid.

En |a Tabla 1, la cual compara el Compuesto 6 con el Corhpuesto 8, {un
cambio de un Cl a CF3) la LCgy aumenté en un 2400%.

Kagabu §, Murata N, Hibino R, Hanzawa M, y Nishimura K, “Insecticidal
and Neuroblocking Activities of Thiamethoxam-Type Compounds in the
American Cockroach (Periplaneta americana L.)' J. Pesticide Sci. 30 (2),
111-115 (2005).

a.

El  articulo establece que ‘“Independientemente del anillo
heteroaromatico, los compuestos NH (15, 17) estaban inactivos en el
insecticida, asi como pruebas del nervio, mientras que los compuestos
de metilo [NCH;] 16 y 18 fueron muy activos en ambas pruebas” (ver
pagina 114, primera columna).

El articulo también establece que “incluso un cambio estructural de
menor importancia, en este caso Unicamente un solo atomo del



heteroanillo, puede dar lugar a una diferencia notable en el
comportamiento biolégico...” (ver pagina 114, segunda columna).

Kolimeyer, WD, Fiattum RF, Foster JP, Powell JE, Schroeder ME, y
Soloway SB, “Discovery of the Nitromethylene Heterocycle Insecticides”
Nicotinoid Insecticides and the Nicotinic Acetylcholine Receptor (paginas
71-89) Eds Yamamoto |, and Casida JE.

a. Enla Tabla 1, la cual compara el Compuesto 11 con el Compuesto 12,
(un cambio de hidrégeno a un metilo) el indice de toxicidad para CEW
aumentd aproximadamente en un 2400%.

b. Enla Tabla 1, la cual compara el Compuesto 19 con el Compuesto 20,
{(un cambio de hidrégeno a un metilo) el indice toxicidad para CEW
disminuy6 aproximadamente en un 92%.

Shiga Y, Okada I, y Fukuchi T, “Synthesis and Acaricidal Activity of N-
(1,3,4-Thiadiazol-2-yl)cyclopropanecarboxamides” J. Pesticide Sci. 28, 61-
63 (2003).

a. EnlaTabla 1, la cual compara el Compuesto 2 con el Compuesto 1, {un
cambio de hidrégeno a un metilo) la actividad aumentd de “totalmente
inactivo” a 100% de mortalidad (ver el primer parrafo bajo el subtitulo
“‘Resultados y Discusion”).

b. En la Tabla 3, ambos compuestos 12 y 13 (H vs. Metilo) “eran inactivos
a 500 ppm” (ver el tercer parrafo bajo el subtitulo "Resultados y
Discusion”}.

Sparks TC, Crouse GD, y Durst D, “Natural products as insecticides: the
biology, biochemistry and quantitative structure-activity relationships of
spinosyns and spinosoids” Pest Manag Sci 57: 896-905 (2001).

a. Enla Tabla 1, la cual compara Spinosad B con Spinosad A, (un cambio
de hidrégeno a metilo) la LCs, disminuyd en un 25%.

b. Enla Tabla 1, la cual compara Spinosad A con Spinosad D, (un cambio
de hidrégeno a un metilo) la LCs, aumenté en un 167%.



VL. Wakita T, Kinoshita K, Kodaka K, Yasui N, Naoi A, y Banba S "Synthesis
and Structure Activity Relationships of Dinotefuran Derivatives: Modification
in the Tetrahydro-3-furylmethyi Part" J. Pesticide Sci. 29 (4), 356-363
{2004).

a. Enla Tabla 1, la cual compara el Compuesto 2 con el Compuesto 14 o
16, (un cambio de hidrogeno a un metilo) fa LCs aumento
aproximadamente 100,000%.

VIl. La solicitud de patente de Estados Unidos de América U.S. 4,833,158
Method of Combating Termites. En las columnas 9-10, Tabla Ili, la patente
muestra ciertas ureas benzoilfenil comparativas que son 30 veces menos
efectivas en el periodo de prueba de la tercera semana, pese a que el
cambio era sélo un tomo (cambiando F ya sea por H o por Cl).

En consecuencia, es evidente que el cambio de un dtomo es impredecible y puede
tener resultados profundos en moléculas insecticidas. En algunos casos la actividad
aumenta, en otros disminuye, e incluso en otros no hace ninguna diferencia en absoluto.

Por otro lado, nos referimos al articulo del Dr. Peter Ert', el cual establece que
existen aproximadamente 3.1 millones de sustituyentes (como de aproximadamente
2002).

Considerando el vasto nimero de posibles sustituyentes, la imprevisibilidad en la
técnica del insecticida, no es razonable concluir que una persona del oficio normalmente
versada en la materia seleccionaria un posible sustituyente de los 3.1 millones de posibles
sustituyentes en la técnica, para modificar R1 en D1 para hacer que un piridil que es
tomado de una posicion preferida en D1 — que es R3 y moverlo a R1. Ademas,
considerando la modificacion de la reivindicacidon 1, en donde se ha eliminado el
fragmento “arilo Cg-Cy sustituido o no sustituido, heterociclilo C4-Cy sustituido o no
sustituido” de los sustituyentes R4 y R7, y D1 requiere que R3 y R4 sean un arilo o hetaril,
una persona versada en ia materia no tiene ninguna motivacién para remover estos
sustituyentes de D1. '

' Ertl P. “Cheminformatics Analysis of Organic Substituents: Identification of the Most Common
Substituents, Calculation of Substituents Properties, and Automatic |dentification of Drug-like
Bioisosteric Groups" J" Chem Inf Comput. Sci. 2003, 43, 374-380. Para informacion de esta
persona ver la pagina webh del Dr. Ertl http://www.peter-ertl.com.




Por Io tanto, un técnico con conocimientos medios en la materia no estaba en
condiciones de plantearse el problema, tampoco de resolverlo en la forma en que se
reivindica y tampoco de prever el resultado, por lo que la presente solicitud posee la altura
inventiva para que se le conceda el privilegio solicitado.

En consecuencia de lo anterior, la invencién de la presente invencion tiene nivel
inventivo en vista del documento D1 del estado de la técnica citado por el Examinador.

Conclusion

El documento D1 no resulta una anterioridad vélida capaz de afectar el nivel
inventivo de la invencion de la presente solicitud.

En consecuencia, el mérito investigativo de la presente invencién ha sido
reconocido por otras oficinas de patentes del mundo, las cuales han otorgado patentes
para invenciones equivalentes. Tal es el caso de Estados Unidos de América que ha
aprobado la solicitud de patente equivalente.

A este respecto, deseamos poner de presente que si bien cada pais es auténomo
de conceder o negar una solicitud luego de la realizacién del estudio de fondo, es claro
que el hecho de que la novedad y el nivel inventivo de una invencién hayan sido
reconocidos por varias oficinas a nivel mundial, es un indicio de la patentabilidad de la
misma toda vez que (i) el estudio de novedad y nivel inventivo en todas las Oficinas de
Patentes de! mundo es realizado por personas con conocimientos técnicos en el area de
interés que son consideradas personas iddneas para emitir conceptos sobre. la
patentabilidad de una invencion y que (ii} los resultados de los examenes de novedad o
de patentabilidad efectuados respecto a solicitudes extranjeras pueden ser reconocidos
como suficientes para acreditar el cumplimiento de las condiciones de patentabilidad de la
invencion, tal como se sefala en el articulo 46 de la Decisién 486:

“Articulo 46.- La oficina nacional competente podrd requerir el informe de expertos
o de organismos cientificos o tecnolégicos que se consideren idoneos, para que emitan
opinion sobre la patentabilidad de la invencion. Asimismo, cuando lo estime conveniente,
podra requerir informes de ofras oficinas de propiedad industrial.
De ser necesario, a efectos del examen de patentabilidad y a requerimiento de fa offcina
nacional competente, el solicitante proporcionard, en un plazo que no excedera de 3



meses, uno o mas de los siguientes documentos relativos a una o mas de las solicitudes
extranjeras referidas total o parcialmente a la misma invencion que se examina:
a) copia de la solicitud extranjera;

b) copia de los resultados de examenes de novedad o de patentabilidad efectuados.

respecto a esa solicitud extranjera;

{..)

La oficina nacional competente podra reconocer los resultados de los examenes
referidos en el literal b) como suficientes para acreditar el cumplimiento de las
condiciones de patentabilidad de la invencion” (Negrilla fuera del texto).

Por todo lo anterior, consideramos que la presente solicitud cumple a cabalidad
con los requerimientos de patentabilidad exigidos por la legislacion actual, por fo que
atentamente solicitamos en consideracion lo siguiente:

VIi. PETICION
Por todo lo anterior, solicito a ese Despacho lo siguiente:
7.1 Que al considerar las razones precedentes se revoque la decision contenida en la

Resolucion No. 8068 del 27 de Febrero de 2015, en cuanto resuelve negar el privilegio de
patente de invencion.

7.2. Que se acepte el nuevo pliego reivindicatorio presentado con este escrito,
conformado por 23 reivindicaciones.

7.3. Que se otorgue el privilegio de patente de invencion para “COMPOSICIONES
PESTICIDAS Y PROCESOS RELACIONADOS” a favor de DOW AGROSCIENCES LLC.

viil. NOMBRE Y DIRECCION
El nombre y la direccién del solicitante recurrente son los siguientes:
DOW AGROSCIENCES LLC
9330 Zionsville Road,

Indianapolis, Indiana 46268,
Estados Unidos de América

10
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IX. ANEXOS

+ Formulario de modificaciones en solicitud pendiente

» Recibo por concepto de presentacidon de modificaciones a las reivindicaciones por
un valor de $132.000 '

* Nuevo pliego reivindicatorio conformado por 23 reivindicaciones

e Copia de la Solicitud de patente de Estados Unidos de América, en donde se ha
emitido una Notificacién de Aprobacion (Notice of Allowance)

¢ Copia del Informe Preliminar Internacional sobre la Patentabilidad

X. NOTIFICACIONES

Atentamente manifiesto a usted que recibiré notificaciones en la Secretaria de su
Despacho o en mi oficina de abogada situada en la Carrera 4°. No. 72-35, piso 4°, de esta
ciudad de Bogota, D.C.

Sefor Superintendente,

a@éég

LUZ CLEMENCIA DE PAEZ
C.C. 35.456.344 de Usaquén
T.P.A. No. 23.555

& c0L0-10975-0841-0151-5
™  SGD\SGDUD-279535\WPC10975
No. M-2015-279535\SGD
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CAVELIER ABOGADOS COLO-10975-0841-0151-5

Industria y Comercio
SUPERINTENDENCIA

Espacio reservado para el adhesivo de radicacion

DIRECCION DE NUEVAS CREACIONES
MODIFICACIONES Y/O CORRECCIONES

1. ldentificacion del Tramite

D Error material lZ' Modificacién a una Solicitud en tramite

@ Patente de Invencion
D Patente de Modelo de Utilidad
D Registro de Disefio Industrial

D Esquema de Trazado de Circuitos Integrados

2. Datos del solicitante

Perséona Natural D Persona Juridica

DOW AGROSCIENCES LLC

Nombre o denominacion / Nombre o razon social completa

Nombre representante legal

Tipo de empresa Micro D Pequefia D Mediana D Otra I:I
Dacumento de identificacion:; DC.C. D C.E. D NIT D Otro Nimero
Nacionalidad/Pais de constitucién | Direccién y domicilio del titular Ciudad

Estados Unidos de América | 9330 Zionsville Road, Indianapolis, Indiana 46268,
Estados Unidos de América

Indianapolis

Direccion electrénica No. Fax

Numero telefénico

clientes@cavelier.com 2118650

347 36 11

D Autorizo expresamente a la Superintendencia de Industria y Comercio para que todas las comunicaciones sean enviadas a

través de la direccidn de correo electronico

3. Datos del apoderado:

Apellidos y Nombre Documento de identificacién Tarjeta profesional

De Paez Luz Clemencia C.C. 35.456.344 T.P.A. 23.555
Direccién y domicilio Ciudad
Carrera 4% No. 72 =35 Bogota
Direccidn electrénica No. Fax Namero telefénico
cavelier@cavelier.com 2118650 3473611
En caso de haber presentado poder general para asuntos que se adelanten ante la Delegatura de Propiedad Industrial, sirvase
indicar el ndmero de su radicacién o protocolo de poder general

P102-F17 vrl (2012-04-19)

\U



CAVELIER ABOGADOS COLO-10975-0841-0151-5

4. Datos del tramite
Correccioén:

Expediente No 13.110.649

Aparece

Debe ser

Modificacion:

E Modificacidn al capitulo reivindicatorio.
Presento nuevo capitulo reivindicatorio compuesto por 23 reivindicaciones y pido respetuosamente
que el examen de patentabilidad sea realizado sobre estas nuevas reivindicaciones presentadas.
Respetuosamente manifiesto que a pesar de eliminar materia del pliego reivindicatorio originalmente
presentado, mi representada no renuncia a la proteccion que pueda obtener sobre dicha materia y
ademas se reserva el derecho de presentar una solicitud divisional que la contenga durante el tramite
de la presente solicitud, beneficiandose de la fecha de prioridad inicialmente reivindicada.

D Modificacion al capitulo descriptivo.

D Maodificacion al resumen.

D Modificacion a los dibujos.

5. Anexos |

E Comprobante de pago de la tasa para la presentacién de la correccion y/o modificacion po'r $132.000.

IZI Documento que contiene las modificaciones o correcciones. !

D Copia de la solicitud y sus anexos en formato magnético.

6. Firma
Nombre y apellidos Firma
LUZ CLEMENCIA DE PAEZ \&(‘2 @/ O P g
C.C. 35.456.344 DE Usaquén Tarjeta Profesional 23.555
§

& SGDISGDANCAVD-AF279566\WPC 10975

PI02-F17 vrl (2012-04-19)



REIVINDICACIONES

1. Una composicion que comprende una molécula de acuerdo con la Férmula
1:

R4
R, N e
2 N‘"N)LR
AN 7
X7 [
M o
- RIO
Ry N g,
Formula 1

Donde,
(a) X es CRg;
(b} Ry es H;
(¢} Rz es H;
(d) Rzes H;

(e} Rses F, Ci, Br, |, o alguilo C4-Cg no sustituido;

(f) Rs es H, sustituido o alquilo C4-Cs no sustituido, en el que cada uno de
dichos Rs, que esta sustituido, tiene uno o mas sustituyenteé seleccionados
de cicloalquilo C3-Cio;

() Rees 0,0 S;

(h) R; es sustituido o alquilo C4-Cg no sustituido, alcoxi C4-Cg no sustituido,
0 RyS{0O)sRe, en el que cada uno de dichos Ry, que esta sustituido, tiene
uno o mas sustituyentes seleccionados de F, Ci, Br, y | ;

(Y Rses H, F,Cl, Br, ol

(j) Re cada uno independientemente es alquilo C4-Cg no sustituido;

(k) R1o es H, o alquilo C4-Cg no sustituido; y

(hnesO.

2. Una composicidon de acuerdo con la reivindicacion 1, en donde dicha

molécula de dicho R4 es halo ¢ alquilo C4-Cg no sustituido.

3. Una composicion de acuerdoc con la reivindicacion 1, en donde dicha

molécula de dicho R4 es F, Cl, o alquilo C4-C2 no sustituido.



4. Una composiciéon de acuerdo con la reivindicacion 1, en donde dicha

molécula de dicho R4 es Cl o CHa.

5. Una composicién de acuerdo con la reivindicacion 1, en donde dicha
molécula de dicho Rs es un- alquilo C4-Cs sustituido que esta sustituido con

un cicloalquilo C3-Cy.

6. Una composicion de acuerdo con la reivindicacién 1, en donde dicha

molécula de dicho Rs es H, CHs, CH-ciclopropilo, 0 CH;CHa.

7. Una composicion de acuerdo con la reivindicacion 1 en el que dicha

molécula de dicho Rg es O.

8. Una composicion de acuerdo con la reivindicacion 1, en donde dicha
molécula de dicho R; es un alquilo sustituido C4-Cs en el que dicho

sustituyente es uno o mas halos.

9. Una composicion de acuerdo con la reivindicacion 1, en donde dicha
molécula de dicho Ry es un alquilo sustituido C4+-Cs en el que dicho

sustituyente es uno o mas F o Cl o una combinacién de los mismos.

10.Una composicién de acuerdo con la reivindicacion 1 en el que dicha
molécula de dicho R; es un alquilo sustituido C4-C¢ en el que dicho

" sustituyente es uno o mas F.

11.Una composicion de acuerdo con la reivindicacién 1, en donde dicha

molécula de dicho Ry es CH,CF3.

12.Una composicion de acuerdo con la reivindicacion 1, en donde dicha

molécula de dicho Rz es un alquilo C4-Cg no sustituido.

13.Una composicion de acuerdo con fa reivindicacién 1, en donde dicha
moiécula de dicho R; es CH{CHa3)2, CH3, C(CHa3) 3, 0 CH,CH,CH,CH,.



14.Una composicion de acuerdo con la reivindicacion 1, en donde dicha

molécula de dicho Ry es O (alquilo C;-Cg no sustituido).

15.Una composicion de acuerdo con la reivindicacién 1, en donde dicha
molécula de dicho R; es OC (CH3)a.

16.Una composicion de acuerdo con la reivindicacion 1, en donde dicha
molécula de dicho Ry es RgS(O)qRa.

17.Una composicién de acuerdo con la reivindicacion 1, en donde dicha
molécula de dicho R; es (alquilo C¢-Cg no sustituido} S(alquilo C1-C¢ no
sustituido).

18.Una composicion de acuerdo con la reivindicacién 1, en donde dicha
molécula de dicho R7 es CH,CH (CH3)SCH3, CH2CH>SCH3, CH(CH3)2SCH3,
0 CH (CH3) CH,SCHs.

19.Una composicién de acuerdo con la reivindicaciéon 1, en donde dicha
molécula de dicho Rg es H o halo. |

20.Una composicion de acuerdo con la reivindicacion 1, en donde dicha
molécula de dicho Rges H, F, o CI.

21.Una composicidon de acuerdo con la reivindicacion 1, en donde dicha
molécula de dicho Rges H o F.

22.Una composicién de acuerdo con la reivindicacién 1, en donde dicha
molecula de dicho Riges H o CHa.

23.Una composicion de acuerdo con la reivindicacion 1 en el que dicha

molécula se selecciona de:

'\Lo
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PESTICIDAL COMT'OSITIONS AND
PROCESSES RELATED THERETO

CROSS REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of U.S. Provisional
Patent Application Ser. No. 61/409,379 filed Nov. 3, 2010the
entire disclosure of which is hereby incorporated by refer-
ence.

FIELD OF THIS DISCLOSURE

‘This disclosure is related o the [ield of processes to pro-
duce molecules that are useful as pesticides (c.g., acaricides,
insecticides, molluscicides, and nematigides), such mol-
ecules, and processes of wsing such molecules to control
pests.

BACKGROUND

DPests cause millions of human deaths around the world
each year. Furthermore, there are more than ten thovsand
speeics of pests that cause losses in agriculure. The world-
wide agricultural losses amount to bitlions of U.S. dallars
each year.

Termites cause damage to all kinds of private and public
structures. The world-wide termite damage losses amount to
billions of U.S. dollars each year.

Stored food pests eat and adulterate stored food. The
world-wide stored food losscs amount to billions of U.S.
dollars each year, but more importantly, deprive people of
needed food.

There is an acute need for new pesticides. Certain pests are
devcloping resistance 10 pesticides in current use. Hundreds
of pest specics are resistani to one or more pesticides. The
development of resistance to some of the older pesticides,
such as DDT, the carbamates, and the organophosphates, is
well known, But resistance has even developed to some of the
newer pesticides.

Therefore, for many reasons, including the above reasons,
aneed exists for new pesticides.

DEFINITIONS

The examples given in the definitions are generally non-
exhaustive and must not be construed as limiting the inven-
tion disclosed in this document. 1t is understood that a sub-
stituent should comply with chemical bonding rules and
steric compatibility constraints in relation to the particular
molecule to which it is attached.

“Alkenyl™ means an acyclic, unsaturated (at least coe car-
bon-carbon double bond), branched or unbranched, substitu-
ent consisting of carbon and hydrogen, for example, vinyl,
allyl, butenyl, pentenyl, and hexenyl,

“Alkenyloxy” means an alkenyl further consisting of a
carbon-oxygen single hond, for example, allvloxy, buteny-
loxy, pentenyloxy, hexenyloxy.

“Alkoxy” means an alky! further consisting of a carbon-
oxygen single bond, for example, methoxy, ethoxy, propoxy.
isopropoxy, butoxy, isobutoxy, and tert-butoxy.

“Alkyl” means an acyclic, saturated, bronched or
unbranched, substituent consisting of carbon and hydrogen,
for cxample, methyl, ethyl, (C;)alkyl which represents n-pro-
pyl and isopropyl), (C,)alky] which represents n-butyl, sec-
buty], isobutyl, and tert-butyl,

2

“Alkynyl” means an acyclic, unsaturated {at least one car-
bon-carbon triple bond), branched orunbranched, substituent
consisting of carbon and hydrogen, for example, cthynyl,
propargyl, butynyl, and pentynyl.

“Alkynyloxy” means ap alkynyl further consisting of a
carbon-oxygen single bond, for example, pentynyloxy, hexy-
nyloxy, heptynyloxy, and octynyloxy.

“Aryl™ means a cyclic, aromatic substituent consisting of

0 hydrogen and carbon, for example, phenyl, naphthyl, and
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biphenyl.

“(C,-C, )" where the subscripts “x” and “y” are integers
such as 1, 2, or 3, means the range of carbon atoms for a
substituent—for example, (C,-C,)alky] means methyl, cthyl,
n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl, and tert-bu-
tyl, each individually.

“Cycloalkenyl” means a monocyclic or polycyelic, unsat-
urated (at least one carbon-carbon double bond) substituent
consisling of carbon and hydrogen, for example, cyclobute-
nyl, cyclopentenyl, cyclohexenyl, norbornenyl, bicyclo
[2.2.2Jocieny], tetrmhydronaphihyl, hexahydronaphthyl, and
octahydronaphthyl.

“Cycloalkenyloxy™ means a cycloalkenyl further consist-
ing of a carbon-oxygen single bond, for example, cyclobute-
nyloxy, cyclopenienyloxy, norbomenyloxy, and bicyclo
[2.2.2]octenyloxy.

“Cycloalkyl” mcans a monocyclic or polycyelic, sanurated
substituent consisting of carbon and hydrogen, for example,
cyclopropyl, cyelobutyl, cyclopentyl, morbomnyl, bicyclo
[2.2.2]octy), and decahydronaphthyl.

“Cycloalkoxy™ means a cycloalkyl further consisting of a
carbon-oxygen single hand, for example, cyclopropyloxy,
cyclobutyloxy, cyclopentyloxy, norbomylexy, and bicyclo
[2.2.2joctyloxy.

“Hale™ means fuoro, chioro, bromo, and iodo.

“Haloalkoxy™ means an alkoxy further consisting of, from
one to the maximum possible number of identical or different,
halos, for example, flnoromethoxy, triflucromethoxy, 2.2-
diflucropropoxy, chloromethoxy, trichloromethoxy, 1,1,2,2-
tetrafluorocthoxy, and pentafivorocthoxy.

“Haloalkyl™ means an alkyl further consisting of, from one
to the maximum possible number of, identical or different,
halos, for example, fluoromethyl, trifluoromethivl, 2,2-difluo-
ropropyl, chloromethyl, trichloromethyl, and 1,1,2,2-tet-
raflucroethyl.

“Heterocyelyl™ means a cyclic substituent that may be fully
saturated, partially unsaturated, or fully unsaturated, where
the cyclic structure contains at least one carbon and at least
one heteroatom, where said heteroatom is nitrogen, sulfur, or
oxygen. In the case of sulfur, that atom can be in other oxi-
dalion states such as a sulfoxide and sulfone. Examples of
aromatic heterocyclyls inchide, but are not limited to, benzo-
furanyl. benzoisothiazolyl, benzoisoxazelyl, benzoxazolyl,
benzothienyl, benzothiazolyl, cinnolinyl, furanyl, imida-
zolyl, indazolyl, indolyl, isoindolyl, isoquinolinyl, isothiaz-
olyl, isoxazolyl, oxadiazolyl, oxazolinyl, oxazolyl, phthalazi-
nyl, pyrazinyl, pyrazolinyl, pyrazolyl, pyridazinyl, pyridvl,
pyrimidinyl, pyrrolvl, quinazolinyl, quinolinyl, quinoxalinyl,
tetrazolyl, thiazolinyl, thiazolyl, thienyl, iriazinyl, and triaz-
olyl. Examples of fully saturated heterocyelyls include, but
arc not limited to. piperaziny!, piperidinyl, morpholinyl, pyr-
rolidinyl, oxctanyl, tetrahydrofuranyl, tetraiydrothienyl and
tetrahydropyranyl. Examples of partially vnsaturated hetero-
cyclyls include, but are not limited lo, 1,2.3,4-tetrahydro-
quinolinyl, 4,5-dihydro-oxazolyl, 4,5-dihydro+1H-pyrazolyl,
4, 5-dihydro-isoxazolyl, and 2,3-dihydro-[1,3,4]-oxadiaz-
olyl. Additional examples include the fellowing
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[ R
I
thietanyl )
thictanyl-dioxide
DETAILED DESCRIPTION

This document discloses molecules having the following
formula (“Formula One™):

Formula Cne
Ry
,-< Rs
R N=
N
~
e, N R;
X7 TR ]
/“\ P R
R w 12
wherein
(a) X is N or CRS;

(b)R1 is H, F, CI, Br. 1, CN, NO,, substituted or unsubsti-
tuted C,-C,, alkyl, substituted or unsubstituted C,-C, alkenyl,
substitnted or unsubstituted C,-Cg alkoxy, subslituied or
unsubstiiuted C,-Cy alkenyloxy, substituted or unsubstituted
C,-C,, cycloalkyl, substituted or unsubstiuted C,-C,q
cycloatkenyl, substituted or unsubstitined Cg-Coyp aryl, sub-
stituied or unsubstituted C,-C,, heterocyclyl, OR9, C(=X1)
R9, C(=X1)OR9, C(=X1IN(R9);, N(R9), NRNC(=X1)
R9, SR9, §(0),0RY. ar RIS(O),RY,

wherein each said R1, which is substituted, has cne or more

substituents selected fraom F, Cl, Br, I, CN, NO,, C,-C,4
alkyl, C,-C, alkenyl, C,-C, haloalkyl, C,-C, haloaik-
enyl, C,-C; haloalkyloxy, C,-Cy; haloalkenyloxy,
C,-C,, cycloalkyl, C,-C, , cyclaalkenyl, C,-C, ; halocy-
cloalkyl, C;-C,, halocycloalkenyl, OR9, S{(0),ORS,
Co-Cyg aryl, or C,-Cyq heterocyelyl, (each of which that
can be substituted, may optionally be substituled with
R9);

(c) R2is H, F, Cl, Br, I, CN, NO,, substituted or unsubsti-
tuted C, -C, alkyl, substituted orunsubstituted C,-C, alkenyl,
substituted or unsubstituted C, -C; aikoxy, substituted or
unsubstituted C,-C, alkenyloxy, substituted or unsubstituted
C,-C,q cycloalkyl, substituted or unsubstimted C,-Cq
cycloalkenyl, substituted or vnsubstituted Cy-Cyy aryl, sub-
stituted or unsubstituted C, -C,, heterocyelyl, OR9, C(=X1)
R9, C(==X1)OR9, C(=XT1)N(R9),, N(RS),, N(RO)C(=X1)
R9, SR9, 5(0),0R9, or R9S(0),RY,

wherein each said R2, which is substituted, has one ormore

substituents selected from F, Cl, Br, 1, CN, NO,, C,-C,
alkyl, C,-C, alkenyl, C,-C¢ haloalkyl, C,-C, haloalk-
cnyl, C,-C, haloalkyloxy. C,-C,; haloalkenyloxy,
C,-C,pcycloalkyl, C,-C  cycloalkenyl, C,-C g halocy-
cloalkyl, C,-C,, halocycloalkenyl, ORS, S$(0),0RS,
Cg-Cyp aryl, or C, -C,, heterocyelyl, (each of which that
can be substituted, may optionally be substituted with
R9)

(d)R3 is H, F, Cl, B, I, CN, NO,, substituted or unsubsti-
tuted C,-C, alkyl, substituted or unsubstituted C,-C, alkenyl,
substituted or unsubstituted C,-Cy alkoxy, substituted or
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4

unsubstituted C,-C, alkenyloxy, substituted or unsubstitutéd
C,-C,, cvcloalkyl, substituted or unsubstituted C;-Cio
cycloalkenyl, substituted or unsubstituted C,-C,q aryl, sub-
stituted or unsubstituted C,-C,,, heterocyclyl, OR9, C(=X1)
RY. C(=X1)ORY, C{=X1)N(R9),, N(RO),, N(ROXC(=X1)
RO, SR9, §(0),0R9, or R9S(0),R9,
wherein cach said R3, which is substituted, has onc or more
substituents selected from T, Cl, Br, I, CN, NO,, C-C,
alkyl, C,-C, alkenyl, C,-C; haloalkyl, C,-C, haloalk-
enyl, C,-C; haloalkyloxy, C.-C; haloalkenyloxy,
C,-C o eycloalkyl, C3-C, s cycloalkenyl, C5-C, halocy-
cloalkyl, C,-C,, halocycloalkenyl, OR9, S(0),0RY,
Cg-Cag aryl, or C,-Cy heterocyelyl, (cach of which that
can be substituted, may optionally be substitnted with
RO

{(e) R4 is H, F, Cl, Br, 1, CN, NO,, substituted or unsubsti-
tuted C,-Cgalkyl, substituted or unsubstituted C,-Cq alkenyl,
substituied or unsubstitwed C,-C4 alkoxy, substituted or
unsubstituted C,-C, alkenyloxy, substituted or unsubstituted
C,-C,, cycloalkyl, substituted or unsubstituted C;-Cyq
cycloalkenyl, substituted or unsubstituted C,-C,;, aryl, sub-
stituted or unsubstituted C,-C, heterocyclyt, ORS, C(==X1}
RY, C{=X1JORY, C(=X1)N(R9),, N(R9},, N(RI)C(=X1)
R9. SR9, S(0), OR9, or RIZ(C),RH,

wherein each said R4, which is substituted, has one or more

substituents selected from F, Cl, Br, T. CN, NO,, C,-Cq
alkyl, C,-C, alkenyl, C,-C haloalkyl, C,-C, haloalk-
enyl, C,-C, haloalkyloxy, C,-C,; haloalkenyloxy,
C,-C 4 cyeloalkyi, C,-C g cycloalkenyl, C,-C) o halocy-
cloalkyl, C,-C,, halocycloalkenyl, OR9, 5(0),0R9,
Cg-Cogaryl, or C,-Cyq heterocyclyl, (cach ol which that
can be substituted, may optionally be substituted with
RO

(f) RS is H, substituted or unsubstituted C,-Cg alkyl, sub-
stituted or unsubstituted C,-C, atkenyl, substituted or unsub-
stituted C,-Cg alkaxy, substituted or unsubstituted C,-Cy alk-
enyloxy, substituted or unsubstituted C,-C,, cycloulkyl,
substituted or unsubstituted C,-C,; cycloalkenyl, substituted
or unsubstituted C;-Cyp aryl, substituted or unsubstituted
C,-C,, heterocyelyl, OR9, C(=X1)R9, C(=X1)ORS,
C(=X1NR9),. N(R9), NRNC(=XIRY, S5RY,
$(0),0R9,RIS8(0) RY, C,-C, alkyl C,-C,p aryl (wherein the
alkyl and aryl can independently be substituted or unsubsti-
tuted), C(=X2)R9, C{=X1)X2R9, RIX2C(=X1)RY,
ROX2RY, C(=0)C,-C; alkyl)S(0),(C,-C, alkyl). C(=0)
(C,-C ally)C(=0)YO(C,-C, alkyl), (C,-C¢ alkyDDOC(=0)
(CsCog aryD), (C,C, alky)OC(=O0XC,-C, alioy), C,-Cy
alkyl-(C,;-C,4 cyclohaloalkyl), or (C,-C, alkenyl)C(=0)O
(C,-Cg alkyl), or ROX2C(=X1)XIRY;

wherein each said RS, which is substituted, has one or more

substituents selected from F, Cl, Br, 1, CN, NQ,, C,-C¢
alkyl, C,-C, alkenyl, C,-C, haloalkyl, C,-Cy haloalk-
enyl, C,-C4 haloalkyloxy, C,-Cs haloalkenyloxy,
C,-C,, cycloalkyl, C,-C, , cycloalkenyl, C;-C, , halocy-
cloalkyl, C,-C,, halocycloalkenyl, OR9, §(0),0R9,
CeCyy aryl, or C,-C,, heterocyclyl, R9 aryl {cach of
which that can be substituted, may optionally be substi-
futed with R9)

optionally R5 and R7 can be connected in a cyclic arrange-

ment, where optionally such arrangement can have one
or more heteroatoms selected from O, S, or, N, in the
cyclic structure connecting RS and R7;

(g) RG is O, 3, NR9, or NORY;

(h) R7 is substituted or unsubstituted C,-C, alkyl, substi-
tuted or unsubstituted C,-Cg alkenyl, substituted or unsubsti-
tuted C,-C, alkoxy, substituted or unsubstituled C,-Cy alks
envloxy, substituted or unsubstituted C;-C,, cycloalkyl,
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substituted or unsubstituted C,-C , cycloalkenyl, substituted
or nnsubstitited Cy-C,, aryl, substituted or unsubstituted
C,-Casp heterocyclyl, OR9, OR9S(0),R5, C(=X1)RY,
C(=X1YOR9, ROC(=X1)ORY, RUX2C(=XI)RIX2RY,
C(=X1)N(R%);, N(R9);, NRI)RIS(O),R9). NRI)C
(=X1JR9, SRS, S(0),0RY, RIS(O),RY, C,-CalkylOC
—0)C,-Caalkyl, OC,-C, alkyl C,-C,, bhetcrocyclyl,
C,-C,alkylC,-Coheterocyelyl. C,-Cq alkylS(==N—CN)
(C,-Cgalkyl), C,C,alkylS{O)(z==N—CN)(C,-Calkyl),
C,-CalkylS(0),(C,-CgalkylC,-C gheterocyclyl),
C,-CalkylS(O)(=N—CN)(C,-Cgalkyl-C,-
Coheteracyelyl),  C,-CoalkyINH(C(=0)OC,-C,  alkyl),
C,-Cy alkylC(=0)OC,-C, alkyl, C,-Calkyl(Cs-Cyaryl)
NH(C(=0)OC,-Calkyl), C,-Cealkyl{§—C,-Cealkyl)NH
(C(=0)0C,-Calkyl), C,-Cgalkyl(3—C, -Calkyl-Cy4-
C,aryINH{C(=0)OC -Calkyl). C,-C, alkyl(NHC(=0)
0OC,-C,atkylCy-Cyy ary)NH(C(=0)0C,-Cgalkyl),
C,-Cealkyl{OC; -CalkylC4-Conary)NH(C(=0)OC, -
Calkyl), C,-CgalkyIN(C,-Caalkyl)(C(=0)OC,-Cgalkyl),
C,-CLatkylNH(C,-Caalkyl), CysC,qarylSC,-Cehaloalkyl,
C,-Calkyl N(C,-C, alkyl)(C(=0)C,-C,alkylCy-Cooaryl),
C, CalkylN{C,-Calkyl)(C, -Caalkyl). C,-CaalkylN(C,-C,4
alkyl)(5(0),C,-C, alkyl), C,-C, alkyIN(C,-C, alkyl)
(5(0),C,-Cg alkenylCs-Caparyl), C,-Cq alkylN(C, -C, alkyl)
{C{=0)C,-Cpheterocyelyl), C,-CgalkyIN(C,-Caalkyl)(C
{(=MOC,-C; alkylC-Cogaryl), NH(C,-C; alky1S(0),C,-
Cgalkyl), NH(C,-C, alkyl${0),Cs-Cyp aryl), C,-Cgalkyl(S
(0),C,-C, alkylXC(=0)C,-C4alkylS(0),(C,-C, alkyl), or
RI5(0),{NZ)R9,
wherein each said R7, which is substituted, has onc or more
substituents selecied from F, CL Br, 1, CN, NO,, C,-C,
alkyl, C,-C, alkenyl, C,-Cy haloalkyl, C,-C4 haloalk-
cnyl, C,-C; haloalkyloxy, C,-C, haloalkenyloxy,
C,-C, ¢ cycloalkyl, C,-C, o cycloalkenyl, C,-C,, halocy-
cloalkyl, C,-C,, halocycloalkenyl, OR9, 5(0),CR3,
C4-Cap aryl, or C;-C,, heterocyclyl, (each of which that
can be substituted, may oplionally be substituted with
R9), C(=XDRY, C(=X1)ORY9, C(=XIIN(R9),,
=X2,N(R9),, ${(=X2),R9, R98(0),R9. 85(0),N(R9),:

(i) R8 is H, F, Cl, Br, I, CN, NO,, substituied or unsubsti-
tuted C,-C, alkyl, substituted or unsubstituted C,-Cy alkenyl,
substituted or unsubstituted C,-C, alkoxy, substituted or
unsubstituted C,-C, alkenyloxy, substituted or unsubstituted
C;-C,q cycloalkyl, substituted or unsubstituted C,-C,q
cycloalkenyl, substituled or unsubstituted Cg-Coyq aryl, sub-
stituted or unsubstitted C, -C,, heterocyclyl, ORS, C(=X1)
RS, C(=X1)ORY, C(=X1)N(RI),, N(R9),, NR9)C(—=X1)
R9, 3R9, 5(0),R9, 5(0),ORS, or RIS(0),RI,

wherein each said R8, which is substituted, has one or more

substituents selected from F, CI, Br, ], CN, NQ,, C,-C,
alkyl, C,-C; alkenyl, €C,-C, haloalkyl, C,-C4 haloalk-
enyl, C,-C; haloalkyloxy, C,-Cg haloalkenyloxy,
C;-C, g cycloalkyl, C;-C, cycloalkenyl, C,-C, , halocy-
cloalkyl, C,-C,, halocycloalkenyl, OR9, §(0) OR9,
C4Cygaryl, or C,-C, heterocyelyl, (each of which that
can be substituted, may optionally be substituted with
R9);

()} R9 (each independently) is M, CN, substituted or unsub-
stituted C,-C, alkyl, substituted or unsubstituted C,-Cg alk-
enyl, substituted or unsubstituted C,-C,; alkoxy, substituted or
unsubstituted C,-C, alkenyloxy, substituted or unsubstituted
C;-C,p cycloalkyl, substituted or unsubstinited C,-C,q
cycloalkeny!, substituted or unsubstituted C4-C,, aryl, sub-
stituted or unsubstituted C,-C,, heterocyclyl, 5(0),C,-Cy
alkyl, N(C,-Cqalkyl),,

wherein each said R9, which is substituted, has one ormore

substituents selected from F, Cl, Br, I, CN, NO,, C,-C,
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alkyl, C,-Cy alkenyl, C,-C, haloalkyl, C,-C4 haloalk-
enyl, C,-C, haloalkyloxy, C,-C, haloalkenyloxy,
C,-C, cycloalkyl, C;-C, o cycloalkenyl, C,-C, o halocy-
cloalkyl, C,-C,, halocycloalkenyl, OC,-Cy alkyl, OC, -
C, haloalkyl, S(0),C,-Cealkyl, $(0),0C,-C; alkyl,
Cg-C, aryl, or C,-C;;; heterocyclyl:

(k) R10is H, F, Cl, Br, I, CN, NO,, substituted or unsub-
stituted C,-C alkyl, substituted or unsubstituted C,-C; alk-
enyl, substituted or unsubstituted C, -Cg alkoxy, substituted or
unsubstituied C,-Cg alkenyloxy, substituted or unsubstituted
C,-C,, cycloalkyl, substituted or unsubstituted C,-C,y
cycloalkenyl, substituted or unsubstituted C4-C,q aryl, OR9,
C(=X1)R9, C(=X1)OR9, C(=X1)N{R9),, N(R9),, N(R9)
C(=X1)RY, SRY, 5(0),,0ORY. or R958(0),R9,

wherein each said R10, which is substituted, has one or

more substituents selected from F, Cl, Br, I, CN, NO,,
C,-Cy alkyl, C,-C; alkenyl, C,-C4 haloalkyl, C,-Cy
haloalkenyl, C,-C, haloalkyloxy, C,-C4 haloalkeny-
loxy, C4-C,q cycloalkyl, C;-C,, cycloalkenyl, C;-Cip
halocycloatkyl, C,-C,, Thalocycloalkenyl, OR9,
8{0),0RY, or C4-C,, aryl, (sach of which that can be
substituted, may optionally be substituted with R9);

(1) n is (each independently) G, 1, or Z;

(m) X1 is (cach independently) O or §;

{n) X2 is (each independently) O, S, =NR9, or =NOR9,
and

{0) 7 is CN, NO,, C,-C, alkyl(R9), C{=X1)N(R),.

Formula Onc and its subparts (2) through (o) arc hereafter
referred to as “Embodiment Al

In anather embodiment of this molecule X is CRR.

In another emhodiment of this molecule R1 is H.

In another embadiment af this molecule R2 is H.

In another embodiment of this molecule R3 is H.

In another embodiment of this molecule R4 is halo or
unsubstituted C,-C, alkyl,

In another embodiment of this molecule R4 is F, Cl, or
unsubstituted C,-C, alkyl.

In another embadiment of this molecule R4 is Cl, or CH;.

In another embodiment of this molecule R3 is H, substi-
tuted or unsubstituted C, -C alkyl.

In another emhodiment of this molecule R35 is a substituted
C,-C, alkyl that is substituted with a C5-C 4 cycloalkyl.

In another embodiment of this molecule RS is H, CH,,
CH,-cyclopropyl, or CH,CH,.

in another cmbodiment of this molecule R6 is O.

1n another embodiment of this molecule R7 is substinuted
or unsubstituted C,-C, alkyl, ORY, or R9S(0),R9.

In another embodiment of this molecule R7 is a substituted
C,-C, alkyl wherein said substituent is one or more halos.

In another embodiment of this maolecule R7 is a substituted
C,-C, alkyl wherein said substituent is one or more F or Clor
a combination thereof.

In another embodiment of this molecule R7 is a substinned

5 C,-Cs alkyl wherein said substituent is one or more F.

In another embodiment of this molecule R7 is CH,CF,.

In another embodiment of this molecule R7 is an unsub-
stituted C, -C, alkyl.

In another embodiment of this molecule R7 is CH(CH,),,
CH,, C(CH,),, or CH,CH,CH,CH,.

In another embodiment of this molecule R7 is OR9.

In another cmbodiment of this molecule R7 is O (unsub-
stituted C, -C, alkyl).

In another embodiment of this molecule R7 is OC(CH,;);.

In another embodiment of this molecule R7 1s ROS(0),RE.

1n another embodiment of this molecule R7 is (unsubsti-
tuted C,-C,, alky)S (unsubstituted C,-C,, alkyl).



US 8,680,121 B2

7
In another embodiment of this molecule R7 is CH,CH
(CH,)SCH,, CH,CH,SCH,, CH(CH,),SCH,, or CH(CH,)
CH,SCH,,.
In another embediment of this molecule RE is H or halo.

8
midines of Formula V. Instep b of Scheme I, a-bromoketenes
of Formula Il, wherein R1, R2, R3, R10, and X are as defined
in Embodiment A1, can be ireated with acetamidines of For-
mula V in the presence of an organic base, such as tricthy-

In another embadiment of this molecule R8 is M, F or Cl. s lamine, in a polar protic solvent such as ethyl aleolol to

In another embodiment of this molecule R8 is Hor F.

In another embodiment of this molecule R9 is an unsub-
stituted C,-C alkyl.

In another embodiment of this molecule R10 is H or unsub-
stituted C,-Cgq alkyl. 1
In another embodiment of this molecule R10 is H or CH;.

In another embodiment of this melecule n is @,

Combinations of these cmibodiments are also envisioned.

The molecules of Formula One will gencrally have a
molecular mass of about 100 Daltons to about 1200 Daltens. 1
However, it is generally preferred if the molecular mass is
from about 120 Daltans 1o about 900 Daltons, and it is even
more generally preferred if the molecular mass is from ahout
140 Daltons to about 600 Daltons.

The following scheme illustrates an approach to generating, 2
2-methyl imidazolylamincs. In step a of Scheme 1, treatment
of compounds of Formula 11 with ethyl acetimidate hydro-
chlorides of Formula IV wherein R5 is as defined in Embodi-
ment Al and R4 is mcthyl affords the corresponding aceta-

furnish N-Boc-aminoimidazoles of Formula la. When R5=H,
carbamates of Formula la, wherein R1, R2, R3, R4, R10and
X are as defined in Embaodiment A1, can be atkylated in the
presence of a base such as sodium hydride and an alkyl halide

0 such as iodomeihane in an aprotic polar solvent such as N,N-
dimethylformamide to yield compounds of Formula Ib, as
shown in siep e of Scheme 1. Deprotection of carbamic acid
teri-butyl esters of Formula la can be performed as in step ¢ of
Scheme I with trifluoroacetic acid (TFA) in a polar aprotic

5 solvent such as dichloromethane (DCM) to yield the ami-
noimidazoles of Formula VIa, wherein R1, R2, R3, R4, R10,
RS and X are as defined in Embodiment Al. In step d of
Scheme 1, compounds of the Formula Via can be treated with
an acid chloride of Formula VII, wherein R7 is as defined in

o Embodiment Al, in the presence of both an organic base, such
as N,N-dimethylaminopyridine (DMAP), and an inorganic
base, such as potassium carbonate, in a polar aprotic solvent
such as 1,2-dichloroethane (DCE) to afford compounds of
Formula Ic.

Scheme 1

Rs
| Ry

° N\ /K
NHa
Y v N N

0
Y]

R O II{S Ry
Br
3 = O N /I\ b
‘(| + \[r ~y NH —
P Rip a |
Ry N B3
o vV
"3 "y K
[
Rz ,\f< )\\0 — R N¢< )\0

Via
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Another approach to generating imidazolylamines is illus-
trated in Scheme I1. Diones of Formula V1II, wherein R1, R2,
R3, R10 and X are as defined in Embodiment Al, can be
treated with an aldchyde, such as acctaldchyde, a source of
ammonia, such as ammonium acciate and a catalyst, such as
indium(III}chloride, in a protic solvent, such as methanol to
give compounds of Formula IX. Compounds of Formula IX,
whereinR1,R2 R3, R4, Ri(and X are as defined in Embodi-
ment Al, can be treated with a base such as sodium hydride in
asolvent such as THF and addition of oxaziddines of Formula

Xa to afford compounds of Fermula 1d, wherein RS is H.
Scheme I1
Ry
R N’(
R O 1 NH
—
xS Rp _2 X Ry
v} /JI\ P Ruo
R/ NZ Ry R; N Ry
VI X
N\.Q
(o] /k
/N/u\o
0
Xa
Ra
/< K )T .iJ
.
N
T
7 N \

Another appruach to generating imidazolylamines is illus-
trated in Scheme HI. Substituted 2-aminoimidazoles of For-
mula XI were prepared according to the general procedure
found in Li and co-workers, J. Med. Chem., 2010, 53, 2409,
Treatment of conipounds of Formula X1, wherein R1, R2, R3,
R10, and X are as defined in Embodiment A1, under Sandm-
cyer conditions leads to the formation of compounds of For-
mufa X1i, wherein R4 is halogen, as shown in step a of

Scheme 111. Hydrazones of Formula X1I can be transformed -~

to the corresponding amtines of Formula Vb, whercin RS is H
when treated with hydrazine in a polar protic solvent such as
2-methoxycthanol, as shown in step b.

Scheme JI1
NH;
R, \*4<
New )i .
X S, Cl
Ry

P
R N R

1
X1
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R; N R;
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R; N—/’< It
Neo
N
oy
DO
R
)\ - 0
Ry N R;

Another approach to generating imidazolylaminaes is illus-
trated in Scheme IV, Imidazoles of Formula X111, wherein R4
and R10 are as defined in Embodiment Al and Q is halogen
(for cxample, bromine), can be treated with a base such as
sodium hydride in a polar, aprotic solvent such as tetrahydro-
furan and an aminating reagent such as oxaziridine of For-
mula Xb to afford compounds of Formula XIVa, as shown in
step a of Scheme IV. Carbamates of Formula XIVa, can be
alkylated in the presence of a base such as sodium hydride and
an alkyl halide such as iodeethane in a polar aprotic solvent
such as N.N-dimcthylformamide to yield compounds of For-
mula XIVb, wherein RS is alkyl, as shown in step b. Com-
pounds of Formula XTVb, wherein R4, RS and R10 are as
defined in Embodiment A1, can be allowed to react under
Suzuki coupling conditions with a baronic acid of Formula
XV, wherein X, R1, R2 and R3 are as defined in Embodiment
Al, to provide the heterocycle-coupled imidazole of Formula
le, as shown in step ¢. When R4=H, compounds of FormulaIe
can be halogenated in the presence of a base such as n-butyl-
lithiom in a polar aprotic solvent such as tetrahydrofuran and
an clectrophilic source of halogen such as hexachloroethane
to yield 2-haloimidazoles of Formula If, wherein R4 is halo-
genand R1,R2,R3, RS, R10 and X are as defined in Embodi-
ment Al, as shown in step d.

Scheme IV

NC
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-continued
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EXAMPLES

The examples are for illustration purposes and are not to be
construed as limiting the invention disclosed in this document
10 only the embediments disclosed in these examples.

Starting materials, reagents, and solvents that were
obtained from commercial sources were used without further
purification. Anhydrous solvents were purchased as Surc/
Seal™ from Aldrich and were used as reccived. Melting
poinis were abtained on a Thomas Hoover Unimelt capillary
melting point apparatus or an OptiMelt Automated Melting
Point System from Stanford Rescarch Systems and are uncor-
rected. Molecules are given their known names, named
according 10 naming programs within ISIS Draw, ChemDraw
or ACD Name Pro. If such programs are unable to name a
molecule, the molecule is named using conventional naming
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rules. All NMR are in ppm () and were recorded at 300, 400,
or 600 MHz unless otherwise stated.

Example 1

Step 1: Preparation of N'-(1-1mino-cthyl)-N-methy]-
hydrazinecarboxylic acid tent-butyl ester

Ty

A solution of tert-butyl 1-methylhydrazinecarboxylate
(10.0 g, 68.4 mmol), cthyl acetimidate hydrochloride (42.1 g,
342 mmol), and potassium carbonate (94.4 g, 684 mmol}) in
DMF (150 mL) was heated at 105° C. for 5 hours. The
contents were cooled 1o 0° C. before the precipitated material
was collected by vacuum filtration and resuspended in H,O
(100 mL). After 30 minutes of vigoraus stiring, the remain-
ing precipitate was collected and dried in a 45° C. vacuum
oven overnight fo yield the title compound as a white solid
(7.56 g, 59.0%): mp 187-189° C.; ‘H NMR (400 MHz,
DMSO-d,) § 6.28 (br s, 1H), 2.77 (s, 3H); 1.64 (5. 3H), 1.36
(s, 9H).

Step 2: Preparation of Methyl-{2-methyl-4-pyridin-
3-yl-imidazol-1-yl)-carbamic acid tert-butyl ester

(Conipound 3)
— 3 X
N )\\0
AV A NG
| \
o
N

To a solution of N'-(1-iminc-ethyl)-N-methyl-hydrazin-
ccaroboxylic acid tert-butyl ester (5.00 g, 26.7 mmol) and
triethylamine (9.30 mL, 66.8 mmel) in E1OH (100 mL) was
added 2-bromo-1-pyridin-3-vl-ethanone hydrobromide (8.99
g.32.0 mmol), portionwise. The contents were heated at 80°
C. for 3 hours before the solvent was removed under reduced
pressure and the residue was purified via silica gel chroma-
tography (DCM:MeOH, 10:1) 10 afford the title compound as
an orange oil (1.55 g, 20.1%): 'H NMR (400 MHz, CDCL,} &
8.92 (d, J=2.4 Hz, 1H), 8.43 (dd, ]=4.9, 1.4 Hz, 1H), 8.03 (dt,
J=8.3, 1.6 Hz, 1H), 7.28 (dd, 1=7.7, 4. 8 Hz, 1H), 7.21 (s, 1H},
338 (s. 3H), 2.36 (5, 3H), 1.43 (s, 9H); ESIMS my/z 289
[(M+H)}".

Step 3: Preparation of Methyl-(2-methyl-4-pyridin-
3-yl-imidazole-1-yl)-amine
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Method A:

A solution of metlyl-{2-methyl-4-pyridin-3-yl-imidazol-
1-y])-carbamic acid tert-butyl ester (1.50 g, 5.20 mmol) and
triflucroaceiic acid (0.40 mL, 5.20 mmol) in DCM (5 mL)
was stirred under ambient conditions for 3 hours. The solvent
was removed under reduced pressure and the residue was
resuspended in DCM (10 mL) before the addition of triethy-
lamine (1.45 mL, 10.4 mmol). After stiffing for 10 minutes
the sotvent was removed and the residue was purified via
silica gel chromatography (DCM:MeOH, 10:1) to afford an
inscparable mixture of the title compound and triethylammo-
nium salts (822 mg). The mixture was used without further
purification in the subsequent reactions.

Method B:

A solution of tert-butyl methyl(2-methyl-4-(pyridin-3-y[}-
1H-imidazol-1-vi)carbamate (2.7 g, 9.4 mmol) in dichlo-
romethane (50 mL) was treated with HCl in dioxane (4M, 20
mL). The mixture was slirred overnight at room temperature.
The precipitate was filtered off 1o give the title compound as
a brown solid (1.15 g, 54.5%): 'H NMR (300 MEHz, DMSO-
dg) & 9.41-9.32 (m, 1H), 8.82-8.56 (m, 3H), 7.97-7.89 (m,
TH), 2.85 (s, 3H), 2.67 (d, ]=3.0 Hz, 3H); ESIMS m/z 189
[(M+H)T™

N-Eihyl-2-methyl-4-(pyridin-3-yl)-1H-imidazol-1 -amine
was prepared in accordance with the procedures disclosed in
Example 1, Step 3, Method B: 'H NMR (300 MHz, DMSO-
dg)89.32 (s, 1H), 8.76-8.69 (m, 2H), 8.57-8.46 (m, 1H), 7.81
(s, 1H), 3.12-3.03 (m, 2H), 2.63 (s, 3H), 1.06 (t, 3H, J=7.2
Hz); ESIMS m/z 203 [(M+H)]*.

N-(Cyclopropylmethyl)-2-methyl-4-(pyridin-3-y1)-11-
imidazol-1-amine was prepared in accordance with the pro-
cedures disclosed in Example 1, Step 3, Method B: 'H NMR
(300 MHz, DMS0-d,} 8 9.26 (s, 1H), 8.74-8.72 (m, 1H),
8.67-8.59 (m, 1H), 8.51-8.46 (m, 1H), 7.8 (s, 1H}, 2.95 (4,
2H, 1=1.2 Hz), 2.66 (s, 3H), 0.93-0.86 (. 1H). 0.46-0.43 (m,
2H), 0.07-0.06 (im, 2H); ESIMS nv/z 229 [((M+H)T".

4-(5-Fluoropyridin-3-yl)-N 2-dimethyl)- 1 H-imidazol-1-
amine was preparcd in accordance with the procedures dis-
closed in Example 1, Step 3, Method B: *H NMR (300 MHz,
CD,0D) 8 9.05 (s, 1H), 8.84 (s, 1H), 8.47-8.44 (m. 2H), 2.97
(s, 3H), 2.74 (s, 3H); ESIMS mv'z 207 [(M+H)]*.

N-Ethyl-4-(5-fluoropyridin-3-y1})-2-methyl-1H-imidazol-
l-amine was prepared in accordance wiih the procedures
disclosed in Example 1, Step 3, Method B: 'H NMR (300
MHz, CD,0D) & 8.99 (s, 1H), 8.80 (s, 1H), 8.41-8.35 (m,
2H), 3.26 (q, J=7.2 Hz, 2H), 2.74 (5, 3H), 1.19 (t, 3H, 1=7.2
Hz); ESIMS m/z 221 [(M+H)]*.

N-(Cyclopropylmethyl}-4-(5-fluoropyridin-3-y1}-2-me-
thyl-1H-imidazol-1-amine was prepared in accordance with
the procedures disciosed in Example 1, Step 3, Method B: 'H
NMR (300 MHz, CD;0D) & 8.965 (s, 1H), 8.746 (s. 1H),
8.39-8.30 (m, 2H), 3.08-3.05 (m, 2H), 2.77 (5, 3H), 1.08-0.95
(m, 1H), 0.56-0.56 (m, 2H), 0.19-0.15 (m, 2H); ESIMS m/z
247 [IM+H))*

Step 4: Preparation of N-Methyl-N-(2-methyl-4-
pynidin-3-yl-imidazol-1-yD)-3-methylsulfanyi-butra-
mide (Compeound 2)

N:( OL)\S/
SN N
| \

=
N
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A solution of methyl-(2-methyl-4-pyridin-3-yi-imidazole-
}-yD)-amine (400 mg, 2.13 mmol), 3-methylsulfanyl-butyry]
chloride (649 mg, 4.25 mmol), DMAP (260 mg, 2.13 mmol),
and potassium carbonate (881 mg, 6.38 mmol) in DCE (5 mL)
was heated at 80° C. for 6 hours. The solvent was removed
under reduced pressure and the residue was purified via
reverse phase chromatography (0 to 100% acetonitrile/water)
to furnish the title compound as a brown oil (290 mg, 44.8%):
Y11 NMR (400 MHz, CDCl,) & 8.94 (br s, 1H), 8.47 (dd,
1=5.0,1.4 Hz, 1H),8.04 (d1, J=8.2, 1.5 Hz, 1H),7.36-7.27 (m,
2H), 3.39 (s, 3H), 3.25-3.18 (m, 1H), 2.38 (5, 3H), 2.27-2.19
(m, 2H), 2.02 (s, 3H), 1.24 {d, J=6.2 Hz, 3H); ESIMS m/z 304
[(M+H)]

Compounds 1, 5-38 were made in accordance with the
procedures disclosed in Example 1.

Example 2

Step 1: Preparation of
3-(2,5-Dimethyl-1H-imidazol-4-yl}pyridine

The compound was prepared following the general proce-
dure found in: Sharma, S. D.; Hazarika, P.; Konwar, D. Ter-
rahedron Lett. 2008, 49, 2216. 1-Pyridin-3-yi-propane-1,2-
dione {prepared as described in Knaus, E. E.; Avasthi, K ;
Redda, K.; Benderly, A. Can. J. Cher. 1980, 58(2), 130, 0.50
£, 3.35 mmol), ammonium acetate (0.517 g, 6.71 mmeol} and
indium (111) chloride (0.074 g, 0.033 mmol) werc weighed
into a 50 mL round bottomed flask. Methanol (MeOH, 7 mL)
and acetaldehyde (0.148 g, 0.190 mL, 3.35 mmol) were added
via syringe and the cloudy mixture was stired vigorously
overnight. Analysis by TLC CH,Cl;:MeOH/10:]1 indicated
Lhat some starting, material remained. Additienal ammonium
acctate (0.517 g, 6.71 mmotl), indium (I1II) chloride (0.074 g,
0.033 mmol) and acetaldehyde (0.148 g, 0.190 mL, 3.35
mmol) were added and again allowed 10 stir overnight. The
mixture was filtered through paper with MeOH to remove
sediment and concentrated to Jow volume. The residuc was
purified via flash silica gel chromatography, CH,Cl,-MeQH/
10:1 to afford a low Rf-spot-compound. The material was
dissolved in a minimum amount of CH,Cl, and treated with
sat. NaHCO,. The resulling precipitate was collected by fil-
tration and washed with water and CH,Cl, and dried (o give
0.105 g ol a light yellow powder, The layers of the Altrate
were separated and the aqueous phase was extracted repeat-
edly with CH,Cl, and ethyl acetate (EtOAc). The combined
extracts were dried over Na, SO, filtered and concentrated to
give an additional 0.06 g of the title compound as a vellow
orange solid (0.165 g, 28%): mp 179-181° C.; "H NMR (300
MHz, CDCl,) 8 8.85 {bs, 1H), .46 (d, J=4.1 Hz, 1H), 7.99
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(bs, 1H), 7.31 (dd, J=7.7, 4.7 Hz, H), 2.4 (s, 6H): ESIMS
m/z 174 [(M+H)]* and 172 [(M-H)}".

Step 2: Preparation of (2,5-Dimethyl-4-pyridin-3-yi-
imidazol-1-yl)-carbamic acid tert-butyl ester (Com-
pound 4)

— X

NN

|

=
N

3-(2,5-Dimethyl-1H-imidazel-d-yl)-pyridine  (0.035 g,
0.220 mmol) was weighed into an oven dried, nitrogen swept
10 mi. round bottomed flask. Tetrahydrefuran (THE, 1 mL)
was added via syringe and the resulting slumry cooled on an
ice bath under nitrogen and treated with sodivm hydride
(0.0097 g, 0.242 mmol 60% dispersion in oil) with stiffing.
After 10 minutes, 3-(4-cyano-phenyl)-oxaziridine-2-car-
boxylic acid tert-butyl ester (0.052 g, 0.212 mmol) was added
as a solid and the thick yellow slurry allowed to warm to room
temperature and stir for 2 hours. The crude reaction mixture
was loaded directly onto a flash silica gel column and eluted
with CH,Cl,:MeOH/10:1 giving (2,5-dimethyl-4-pyridin-3-
yl-imidazol-1-yl)-carbamic acid tent-butyl ester as a light yel-
low il as a 5:1 mixture with its regioisomer (0.027 g, 46%):
IR (film} 3389, 2978, 2030, 1730, 1478, 1275, 1252, 1156,
1017, 951, 711, 573 em™"; 'H NMR (300 MHz, DMSO,
Majorisomer) & 10.41 (s, 1H), 8.81 (5, 1H),8.39 (5, 1H), 7.95
(d, J=8.0 Hz, 1H), 7.44-7.28 (m, 1), 2.21 (s, 3H), 2.18 (s,
3H), 1.46 (s, 9H); BSIMS m/z 289 [(M+H))* and 287 [{M-
HY].

Example 3

Preparation of tert-Butyl (2-methyl-4-(pyridin-3-y1)-
1H-imidazol-1-yl}-carbamate

= § X

N N N

P

To a mixture of ethy! acetimidate hydrochloride (2.0 g,
16.20 mmol) and triethylamine (3.28 g, 32.4 mmol) in etha-
nal (40 mL) was added a solution of tert-butyl hydrazinccar-
boxylate (2.14 g, 16.20 mmol} in ethanol (10 mL) at room
terperature. The resulting mixmre was stirred at reom tem-
perature overnight. Then to the mixture was added a solution
of 2-bromo-1-(pyridin-3-yl)ethanone hydrobromide (5.0 g.
17.9 mmol) and tdethylamine (4.9 g, 48.6 mmol) in cthanol
(20 mL). The reaction mixture was stirred at room tempera-
ture for 5 hours then heated to reflux vvernight. The solvent
was removed under reduced pressure and the residue was
purified via silica gel chromatography (dichloromethane:
methanol, 10:1) to give the title compound as an orange oil
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(0.76 g, 17.3%): "H NMR (300 MHz, CDC,) 8 8.87 (s, 1H),
8.45 (d, 1H, J=6.3 Hz), 8.43 (s, 1H), 8.05 (d, 1K, 1=6.3 Hz),
7.33.7.25(m, 2H), 2.37 (s, 3H), 1.51 (s, 9H): ESIMS m/z 275
[(M+H)]*.

Example 4
Preparation of 1ert-Butyl methyl(2-methyl-4-(pyri-

din-3-y1)-1H-imidazol-1-y)carbamate (Compound
3) (another way of making Compound 3)

/
/
[

4

To a solution of tert-butyl 2-methyl-4-(pyridin-3-yI)-1H-
imidazol-1-ylcarbamate (2.0 g, 7.3 nuwol) in dry DMF (15
mL}) at 0° C. was added sodiuvm hydride {0.35 g, 8.7 mmol,
60% dispersion in oil), The reaction was stimed at 0° C. for 30
minutes and then methyl iodide (1.55 g, 10.9 mmol) was
added portionwise. The reaction mixture was stirred at 0° C.
for 3 hours before it was warmed 10 ambient temperature. The
reaction was extracted with cthyl acetate (15 mEx2). The
otganic layer was washed with brine (10 mL), dred over
anhydrous sodivm suifate, filtered and concentrated to give
the litle compound (1.18 g, 56.2%) as an orange ail, which
was used in the next slep without further purification: *H
NMR (300 MHz, CDCL,): 5 8.96 (s, 1H), 8.40 (s, 1H), 8.16-
8.13 (m, 1H), 7.38-7.36 (m, 2H), 3.36 (s, 3H), 2.35 (s, 3H),
1.44 (s, 911); ESIMS m/z 289 [(M+H)]".

tert-Butyl  cthyl(2-methyl-4-(pyridin-3-y1}-1H-imidazol-
1-yhcarbamate was prepared in accordance with the proce-
dures disclosed in Example 4: '"H NMR (300 MHz, CDCL,) &
8.04 (s, 1H), 8.48-8.46 (m, 1H), 8.09-8.05 (m, 1H), 7.31-7.20
(m, 1H}, 7.20 (s, 1H), 3.86-3.67 (m, 2H), 2.34 (5, 3H}, 1.44 (5,
9H), 1.21 (t, J=7.2 Hz, 3H); ESIMS m/z 303 j(M+H)}".

tert-Butyl(cyclopropylmethyl)(2-methyl-4-(pyridin-3-y1}-
1H-imidazol-1-yl)carbamate was prepared in accordance
with the procedures disclosed in Example 4: 'H NMR (300
MHz, CDCL,) & 8.94 (s, 1H), 8.48-8.46 (m, 1H), 8.10-8.06
(m, 1H}, 7.31-7.28 (m, 1H), 7.25 (s, 1H), 3.59-3.54 {m, 2H),
237 (s, 3H), 1.44 (5, 91), 1.05-0.93 (m, 1H), 0.56-0.53 (m,
2H), 0.20-0.15 (m, 2H); ESIMS m/z 329 [(M+H)]*.

tert-Butyl  (4-(5-flucropyridin-3-yI)-2-methyl-1H-imida-
zol-1 -yl)(methylcarbamate was prepared in accordance with
the procedures disclosed in Example 4: 'H NMR (300 MHz,
CDCl,) 8 8.72 (s, 1H), 8.31 (4, ]=2.7 Hz, 1H), 7.83-7.78 {m,
1H), 7.27 (s, 1H), 3.36 (s, 3H), 2.34 (s, 3H), 1.44 (s, 91I);
ESIMS m/z 307 [(M+11)]*.

ten-Butyl  cthyl(4-(5-fluorapyridin-3-yl)-2-mcthyl-11-
imidazol-1-yl)carbamate was prepared in accordance with
the procedures disclosed in Example 4: "H NMR (300 MHz,
CDC),) 58.73 (s, 1H), .32-8.31 (m, 1H), 7.84-7.80 (m, 1H),
7.23 (s, 1H), 3.87-3.70 (m, 2H), 2.34 (s, 3H), 1.45 (s, 9H),
1.21 (t, }=7 .2 Hz, 3H); ESIMS m/z 321 [(M+H)]".

tert-Butyl{cyclopropylmethy])(4-(5-fluoropyridin-3-y1}-
2-methyl-1H-imidazol-1-yl)carbamate was prepared in
accordance with the procedures disclosed in Example 4: 'H
NMR (300 MHz, CDCL,) & 8.7 s (s, 1H), 8.30-8.29 (m, 1H),
7.85-7.80 (m, 1H), 7.27 (s, 1H), 3.57-3.54 (m, 2H), 2.37 (s,
3H), 1.44 (s, 9H), 1.02-0.93 (m, 1H), 0.55-0.53 (m, 2H),
0.21-0.17 {m, 2H); ESIMS mv/z 347 {(M+H)]".

3\
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Example 5

Step 1: Preparation of E-2-Chloro-N-(4-chiloroben-
zylidene)-4-(pyridin-3-v1)-1H-imidazol-i-amine

Cl
N%
./
‘ ™ \ N N/O\Cl

P
N

To a solution of (E)-N'-(4-chlorobenzylidene)-4-(pyridin-
3-yD)-1H-imidazole-1,2-diamine (5.3 g, 18 mmol) and CuCl
{1.79 g, 18 mmol) in acetonitrile (100 mL) was added isopen-
tyl nitrite (3.15 g, 27 mmol) at 0° C. The reaction mixture was
stirred for 1 hour al room temperature, and then heated to 70°
C. for 3 hours. The solvent was remaved in vacuum, the
residue was purified by column chromatography (petroleum
ether:ethyl acctate=2:1) to give the title compound (258 mg,
4% as a white solid: "H NMR (300 MHz, CDCI,) & 8.9 (s,
1H), 8.55-8.54 (m, 1H), 8.42 (s, 1H), 8.17-8.13 (m, 1H),
7.86-7.83 (m, 311, 7.50 (d. J=8.4 11z, 2[), 7.36-7.31 (tn, 1I1);
ESIMS nvz 317 [(M+H)J*.

Step 2: Preparation of 2-Chlore-4-(pyridin-3-yl)-1H-
imidazol-1-amine

Cl

~

RN N N\'NHZ

P
N

To a solution of E-2-Chloro-N-(4-chlorobenzylidene)-4-
(pyridin-3-y1)-1H-imidazol-1-amine (210 mg, 0.66 mmol) in
2-methoxyethanol (5 mL) was added 80% hydrazine hydrate
(0.5 mL). The eeaction mixture was heated to 130° C. for 1
heour and then the reaction mixture was concentrated. The
residue was purified by column chromatography (petroleum
ether:cthyl acetate=1:1) to give the title compound (100 mg,
78%) as a yellow solid; "H NMR (300 MHz, CDCl,) 5 8.91 (s,
1H), 8.50-8.49 (m, 1H), 8.06-8.03 (m, 1H), 7.43 (s, IH),
7.34-7.30 (m, 1H), 4.87 (br, 2H); ESIMS m/z 195 [(M+H)]*.

Step 3: Preparation of N-(2-Chlore-4-(pyrdin-3-yl)-
1H-imidazol-1-ylacetamide (Compound 39)

N Ny

\
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To a solution of 2-Chloro-4-(pyridin-3-yl)-1 H-imidazol-1-
amine (30 mg, 0.15 mmol) and trietylamine (15 mg, 0.13
mmol) in dichloromethanc (5 mL) was added acctyl chloride
(12 mg, 0.15 mmol) at 0° C. The reaction mixture was stirred
for 30 minutes at 0° C. The solvent was removed in vacuum
and the residue was purified by prep-TLC (petrolenm cther:
ethyl acetate=1:2) to give the title compound (10 mg, 27%) as
ayellow solid: mp 129-131° C.; 'H NMR (300 MHz, CDCl,)
$10.69 (br, 111), 8.81-8.80 (m, 111), 8.44-8.43 (m, 111), 8.02-
8.00 (m, 1H), 7.33 (br s, 2H), 2.20 (s, 3H); ESIMS m/z 237
{(M+H)]".

Example 6

Step 1: Preparation of tert-Butyl
{(4-bromo-1H-imidazol-1-yl)carbamatc

— 3\0)4
B

B,A/N“

4-Bromo- 1 H-imidazole (3.2 g, 21.8 mmol} was weighed
into a 500 mL round botlomed flask equipped with a magnetic
stir bar under a nilrogen atmasphere. Anhydrous N,N-dim-
ethylformamide (DMF, 12 mL) was added and the mixture
was placed on ice. After 10 minutes the mixture was treated
with sodium hydride (0.840 g, 21.0 mmol 60% dispersion in
oil}. After 5 minutes, the ice bath was removed and the reac-
tion warmed to room temperature. Afier 15 minutes of vig-
orous stirring the ice bath was re-insetted and 3-(4-cyano-
phenyl)-oxaziridine-2-carboxylic acid tert-butyl ester (1.92
2, 7.80 mmol) was added. The reaction was vigorously stirred
for 5 minutes and the icc bath was removed. Afier 5 minutes
the mixture was diluted with saturated sodium bicarbonate
and extracted with cthyl acetate, The ofganics were washed
with dilute sodium carbonate, dried over sodium sulfate, and
concentraied. The residue was purified using silica gel chro-
matography (0-5% methanol/dichloromcthanc) to afford the
title compound {1.16 g, 4.43 mmol, 57%) as a yellow oil: 'H
NMR (400 MHz, CDC1,) § 9.22 (s, 1H), 7.36 (d, }=1.5 Hz,
1H), 6.97 (d, }=1.5 Hz, 1H), 1.48 (s, 9H); ESIMS m/z 262
((MJ*), 260 (IM-2]7).

Step 2: Preparation of tert-Butyl
(4-bromo-1H-imidazal- 1-yl)(cthyl)carbamate

I\-...__N

el Ve

tert-Butyl {4-bromo-1H-imidazol-1-yl}carbamate (1,16 g.
4.43 mmol) was dissolved in N,N-dimethylformamide
(DMF, 12 mL) and treated with sodium hydride (0.310 g, 7.75
mmol, 60% dispersion in oil). After 45 minutes, the mixture
was cooled on an ice bath and was treated with iodoethanc
(0.228 g, 5.31 mmol). The ice bath was removed after five
minutes of stirring and the reaction was stirred for an addi-
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tional 90 minutes. The reaction mixture was diluted with
aqueous potassium carbonate {50 mL, 5% w/w}and the prod-
uct was cxtracted with cthyl acetate. The orgamics were
washed with 5% aqueous potassium carbonate and brine and
dried aver scdium sulfate. The organic layer was concen-
tralcd and the residue was purified wsing silica gel chroma-
tography (0-10% methanol/dichloremethane) to afford the
title compound (1.023 g, 3.53 mmol, 80%)as a yellow oil: 'H
NMR (400 MHz, CDCl,) & 7.37 (d, 1=1.5 Iz, 1H), 6.93 (d,
J=1.5 Hz, 1H), 3.71 (q, }=7.2 Hz, 2H), 1.44 (s, 9H), 1.16 {1,
1=7.2 Hz, 3H); ESIMS m/z 290 ([M+H]Y).

Step 3: Preparation of tert-Butyl ethyl(4-(pyridin-3-
y¥1)}-1H-imidazol-1-yl)carbamate (Compound 40)

e
O

S
P
N

tert-Butyl  (4-bromo-1H-imidazol-I-yl)(cthyl)carbamate
(253.7 mg, 0.874 mmol), pyridin-3-ylbaronic acid (113 mg,
0.218 mmol), potassium carbonate (329 mg, 2.39 mmol),
water (0.870 mL), absolute ethanol (1.74 mL), and toluene
(3.50 mlL) were placed inte 2 10 ml. round hottomed fask
equipped with condenser and magnetic stirrer, The atmo-
sphere was flushed with nitrogen and tetrakis triphenylphos-
phine palladivm (30.0 mg, 0.026 mmol) was added. The
mixture was heated to 110° C. and stirred for 16 hours. The
reaction was cooled, the organic layer set aside, and the
aqueous layer was extracted with ethyl acetate. All organics
were cambined, dried aver sodium sulfate, and concentrated,
The residue was purified using silica gel chromatography
{0-25% mcthanol/dichloromethanc) to afford the title com-
pound (8] mg, 0.28 mmel. 32%) as a vellow oil: *H NMR
(400 MHz, CD,CN) $ 9.00 (d, J=2.5 Hz, 1H), 8.46 (d, 1=4.8
Hz, 1H), 8.11 (m, 1H), 7.67 (d, J=1.3 Hz, 1H), 7.61 (d, ]=1.2
Hz, 1H), 7.36 (m, 1H), 3.76 (g. J=7.1 Hz, 2H), 1.45 (s, SH),
1.17 (1, J1=7.2 Hz, 3H); ESIMS m/7z 289 ((M+H]*).

Step 4: Preparation of tert-Butyl (2-chloro-4-(pyri-
din-3-y1)- 1H-imidazol-1-yl)(cthyHearbamate (Com-
pound 41)

{3

N N
IN/ )

A vacuum dried 25 mL round bhottomed flask equipped
with a magnetic stir bar and containing tert-butyl ethyl{4-
(pyridin-3-y1)-1H-imidazcl-1-ylcarbamate (77 mg, 0.267
mmal) was charged with anhydrous tetrahydrofuran (THF, 3
mL) and cooled to -78 C. N-butyllithium (0.25 mL 0.673
mmol, 2.5 M in hexanes) was added and the mixture was
stirred for 15 minutes. Hexachloroethane (189 mg, 0.80
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mmol) dissolved in anhydrous THF (1 mL) was added drop-
wise to the reaction mixture while maintaining a temperature
of =78° C. After stirring for 1 hour, the reaction was allowed
to warm to room tempcrature. The reaction mixture was
loaded directly on a silica gel column and the THF was
removed in a vacuum oven. The crude product was purified
using silica gel chromatography (0-25% methanol/dichic-
romethane) io afford the title compound (3 mg, 0.009 mmal,
3.5%) as a vellow oil; ' NMR (600 MHz, CDCL,) 5 8.92 (d,
J=1.6 Hz, 1H), R.50 (dd, J=4.8, 1.5 Hz, 1H), 8.06 (d1, }=79,
2.0Hz, 1H), 7.33-7.27 (m, 2H), 3.89 (dq, 1=14.5, 7.3 Hz, 1H),
3.68 (dg, J=14.3, 7.2 Hz, 1H), 144 (s, 9H), 1.22 (t, ]=7.2 Hz,
3H); 2C NMR (151 MHz, CDCl,) 3 152.90, 148,47, 146.02,
136.07, 134.08, 131.81, 128.79, 12336, 117.66, 83.23,
45.32, 28.04, 13.03; BSIMS m/z 323 ([M+HT).

Example A

Bioassays on Green Peach Aphid (“GPA™) (Myzus
Persicae) (MY ZUPE)

GPA is the most significant aphid pest of peach trees,
causing decreased growth, shriveling of the leaves, and the
death of various tissues. it is also hazardous because it acts as
aveetor for the transport of plant viruses, such as potato virus
Y and potato leafroll virus to members of the nightshade/
potato family Solanaceae, and various mosaic virnses to
many other food crops. GPA atiacks such plants as broceoli,
burdock, cabbage, carrot, cauliflower, daikon, eggplant,
green beans, lettuce, macadamia, papaya, peppers, swect
potatoes, tomatoes, watercress, and zucchini, among other
plants. GPA also aftacks many ornamental crops such as
carnation, chrysanihcmum, flowering white cabbage, pein-
settia, and roses. GPA has developed resistance to many pes-
ticides.

Certain molecules disclosed in this document were tested
against GPA using procedures described in the following
example. In the reporting of the results, the “Table 3: GPA
(MYZUPE) and sweetpotato whitcfly-crawicr (BEMITA)
Rating Table™ was used (Scc Table Section).

Cabbage scedlings grown in 3-inch paots, with 2-3 small
(3-5 cm) true leaves, were used as test substrate. The seed-
lings were infested with 20-50 GPA (wingless adult and
nymph stages) one day prior to chemical application. Four
pots with individual seedlings were used for each treatment.
Test compounds (2 mg) werce dissolved in 2 mL of acetone/
methanol (1:1) solvent, forming stock solutions of 1000 ppm
test compound. The stock solutions were diluled 5x with
0.025% Tween 20 in H,0 to obtain the sotution at 200 ppm
test compound. A hand-held aspirator-type sprayer was used
for spraying a solution 1o bath sides of cabbage leaves until
runoff. Referenec plants (salvent check) were sprayed with
the diluent only containing 20% by volume of acetone/metha-
nol (1:1) solvent. Treated plants were held in a holding room
for three days at approximately 25° C. and ambient relative
humidity (RIF) prior to grading. Evaluation was conducted by
counting the number of live aphids per plant under a micro-
scope. Percent Contrel was measured by using Abbott’s cor-
rection formula (W. S. Abbott, “A Method of Computing the
Effectiveness of an Insecticide™ J. Econ. Entomo. 18 (1925),
pp- 265-267) as follows.

Corrected % Comtral=100*{X-N/X

where
X=No. of live aphids on solvent check plants and
Y=No. of live aphids on treated plants
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The results are indicated in the table entitled “Table 4.
Biological Data for GPA (MY ZUPE) and sweetpotate white-
fly-crawler (BEMITAY" (Sce Table Section).

Example B

Insecticidal Test for Sweetpotato Whitefly-Crawler
(Bemisia tabaci) (BEMITA) in Foliar Spray Assay

Cotion plants grown in 3-inch pots, with 1 small (3-3 cm)
true leaf, were used as test substrate. The plants were placed
in 2 room with whitefly adults. Adults wereallowed to depasit
eggs for 2-3 days. After a 2-3 day egg-laying pericd, plants
were taken from the adult whitefly room. Adults were blown
offleaves using a hand-held Devilbiss spraver (23 psi). Plants
with epg infestation (100-300 cggs per plant) were placed in
a holding room for 5-6 days at 82° F. and 50% RH for epg
batch and crawler stage to develop. Four cotton plants were
used for each treatment, Compounds {2 mg) were dissolved in
1 mL of acetone solvent, forming stock solutiens of 2060
ppm. The stock solutions were diluted 10x with 0.025%
Tween 20 in H,0 to obtain a test solution at 200 ppm. A
hand-held Devilbiss sprayer was used {or spraying a solution
to hoth sides of cotion leaf until runofl. Reference plants
(solvent cheek) were sprayed with the dilucnt only. Treated
plants were held in a holding room for §-9 days at approxi-
mately 82° F. and 50% RH prior to grading. Evaluation was
conducted by counting the number of live nymphs per plant
under a microscope. Insecticidal activity was measured by
using Abboit's carrection formula and presented in “Table 4.
Biological Data for GPA (MY ZUPE) and sweetpotato whife-
fly-crawler (BEMITA)” (see column “BEMITA™):

Corrected % Contml=100*(1-Y).X'

where

X=No. of live nymphs on solvent check plants

Y=No. of live nymphs on treated plants
Pesticidally Acceptable Acid Addition Salts, Salt Derivatives,
Solvates, Ester Derivatives, Polymorphs, Isotopes and Radio-
nuclides

Molecules of Formula One may be formulated into pesti-
cidally acceptable acid addition salts. By way of a non-lim-
iting example, an amine function can form salts with hydro-
chloric, hydrobromic, sulfuric, phosphoric, acetic, benzoic,
citric, malonic, salicylic, malie, fumaric, oxalic, succinic,
tartaric, lactic, gluconic, ascorbic, maleic, aspartic, benzenc-
sulfonic, methanesulfonic, ethanesulfonic, hydroxymethane-
sulfonic, and hydroxyethanesulfonic acids. Additionally, by
way of a non-limiting example, an acid function can form
salts including those derived from alkali or alkaline earth
metals and those derived from ammonia and amincs.
Examples of preferred cations include sodivm, potassium,
and magnesium,

Molecules of Formula One may be formulated into salt
derivatives. By way of a non-limiting example, a salt deriva-
tive can be prepared by contacting a frec base with a sufficient
amaount of the desired acid to produce a salt. A free base may
be regenerated by treating the salt with a suitable dilete aque-
ous basc solution such as dilute aquecus sodium hydroxide
(NaCH), potassium carbonate, ammonia, and sedium bicar-
bonate. As an example, in many cases, a pesticide, such as
2,4-D, is made more water-soluble by converting it to its
dimethylamine salt,

Molecules of Formula One may be formulated into stable
complexes with a solvent, such that the complex remains
intact after the non-complexed solvent is removed. These
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complexes are often referred 1o as “solvates.” However, it is
particularly desirable to form stable hydrates with water as
the solvent.

Molecules of Formula One may be made into ester deriva-
tives, These ester derivatives can then be applicd in the same
manner as the invention disclosed in this document is applied.

Molccules of Formula One may be made as various crystal
polymotphs. Polymorphism is important in the development
of agrochemicals since different crystal polymorphs or struc-
wres of the same molecule can have vastly different physical
properties and biological performances.

Muolecules of Formula One may be made with different
isotapes. Of particular importance are molccules having *H
(also known as deuterium) in place of 'H.

Molccules of Formula One may be made with different
radionuclides. Of particular importance are molecules having
14

C.

Stersoisomers

Molecules of Formula One may exist as one or more ste-
reoisomers. Thus, certain molecules can be produced as race-
mic mixtures. It will be appreciated by those skilled in the art
that one stereoisomer may be more active than the other
sterecisomers. Individual stereoisomers may be obtained by
known selective synthetic procedures, by conventional syn-
thetic procedures using resolved starting materials, or by
conventional resolution procedures, Certain malecules dis-
closed in this document can exist as two or more isomers. The
various isomers include geometric isomers, diastereomers,
and enantiomers. Thus, the molecules disclosed in this docu-
ment include geometric isomers, racemic mixtures, indi-
vidual sterevisomers, and optically aclive mixtures. 1L will be
appreciated by those skilled in the art that one isomer may be
more active than the others. The structures disclosed in the
present disclosure are drawn in only one geometric form for
clarity, but are intended to represent all geometric forms of the
molecule.

Combinations

Molecules of Formula One may also be used in combina-
tion (such as, in a compositional mixture, or a simultancous or
sequential application) with one or more compounds having
acaricidal, algicidal, avicidal, bactericidal, fungicidal, herbi-
cidal, insecticidal, melluscicidal, nematicidal, redenticidal,
or virucidal propetties. Additionally, the molccules of For-
mula Ope may also be used in combination (such as, in a
compositional mixture, or a simultaneous or sequential appli-
cation} with compounds that arc antifecdants, bird repelients,
chemosterilants, herbicide safeners, insect attractants, insect
repellents, mammal repellents, mating disrupters, plant acti-
vators, plant growth regulators, or synergists. Examples of
such compounds in the above groups that may be used with
the Molecules of Formula One are-—(3-ethoxypropyl)mer-
cury bromide, 1,2-dichloropropane, 1,3<lichloropropene,
i-methyleyclopropene, 1-naphthol, 2-(octylthio)ethanol,
2,3,5-tri-todobenzoic acid, 2,3,6-TBA, 2,3,6-TBA-dimcthy-
lammonium, 2,3,6-TBA-lithium, 2.3,6-TBA-potassium, 2,3,
6-TBA-sodium, 2,4,5-T, 2.4,5-T-2-butoxypropyl, 2,4,5-T-2-
ethylhexyl, 2,4,5-T-3-butoxypropyl, 2,4,5-TB, 2,4,5-T-
butomethyl, 2,4,5-T-butotyl, 2.4,5-T-butyl, 2,4,5-T-isobutyi,
2,4,5-T-isoctyl, 2,4,5-T-isopropyl, 2,4,5-T-methyl, 2.4,5-T-
pentyl, 2.4.5-T-sodium, 2,4,5-T-triethylammonium, 2,4,5-T-
trolamine, 2,4-D, 2.4-D-2-butoxypropyl, 2.4-D-2-ethyl-
hexyl, 2,4-D-3-butoxypropyl, 2,4-D-ammonium, 2,4-DB,
2.4-DB-butyl, 2.4-DB-dimethylammoeniun, 2,4-DB-isoctyl,
2,4-DB-potassium, 2,4-DB-sodium, 2,4-D-bulotyl, 2,4-D-
butyl, 2.4-D-dicthylammonium, 2,4-D-dimethylammonium,
2,4-D-diclamine, 2.4-D-dodecylammonivm, 2,4-DEB, 2.4-
DEP, 2,4-D-ethyl, 2.4-D-heptylammonium, 2,4-D-isobutyl,



US 8,680,121 B2

23
2,4-D-isoctyl, 2,4-D-isopropyl, 2,4-D-isopropylammonium,
2,4-D-lithium, 2,4-D-meptyl, 2,4-D-methyl, 2,4-D-octyl, -
2,4-D-penty], 2,4-D-potassium, 2,4-D-propyl, 2.4-D-so-
dium, 2,4-D-tefuryl, 2,4-D-tetradecylammonium, 2,4-D-tri-
ethylammonium,  2,4-D-tris(2-hydroxypropyl)Jammonium,
24-D-trolamine, 21P, 2-methoxyethylmercury chloride,
2-phenylphcnot, 3.4-DA, 3.4-DB, 3,4-DF, 4-aminopyndine,
4-CPA, 4-CPA-polassium, 4-CPA-sodium, 4-CPB, 4-CPP,
4-hydroxyphenethyl alcohol, 8-hydroxyquinoline sulfate,
8-phenylmercurioxyquinoline, abamectin, abscisic acid,
ACC, acephate. accquinocyl, acetamiprid, acethion,
acetochlor, acetophos, acetoprole, acibenzolar, acibenzolar-
S-methyl, acifluorfen, acifluorfen-methyl, acifluorfen-so-
dium, aclonifen, acrep, acrinathrin, acrolein, acrylonitrile,
acypetacs, acypetacs-coppet, acypetacs-zine, alachlor, alany-
carb, albendazole, aldicarb, aldimorph, aldoxycarb, aldrin,
allethrin, allicin, allidochlor, allosamidin, alloxydim, alloxy-
dim-sodium, allyl alcohol, allyxycarh, alorac, alpha-cyper-
methrin, alpha-endosulfan, ametoctradin, ametridione,
ametryn, amibvzin, amicarbazone, amicarthiazol,
amidithion, amidoflumct, amidosulfuron, aminocarb, ami-
nocyclopyrachlor, aminocyclopyrachlor-methyl, aminocy-
clopyrachlor-potassium, aminopyralid, aminopyralid-potas-
sium, aminopyralid-tris(2-hydroxypropylJammonium,
amiprofos-methyl, amiprophos, amisulbrom, amiton, amiton
oxalate, amitraz, amitrole, ammonium sulfamate, ammonium
a-naphthalencacetate, amobam, ampropylfos, anabasinc,
ancymidol, anilazine, anilofos, anisuron, anthraquinone,
aniu, apholate, aramite, arsenous oxide, asomate, aspirin,
asulam, asulam-potassium, asulam-sodium, athidathion,
alralon, alrazing, aureolungin, aviglycine, aviglycine hydro-
chloride, azaconazole, azadirachtin, azafenidin, azame-
thiphos, azimsulfuron, azinphos-ethyl, azinphos-methyl,
aziprolryne, azithiram, azobenzene, azocyclotin, azothoate,
azoxystrobin, bachmedesl, barban, barium hexafluorosili-
cale, barium polysulfide, barthrin, BCPC, beflubutamid,
benalaxyl, benalaxyl-M, benazolin, benazolin-dimethylam-
monium, benazolin-cthyl, benazolin-potassium, bencarba-
zone, benclothiaz, bendiocarh, benfluralin, benfuracarb, ben-
furesate, benodanil, benomyl, benoxacor, benoxafos,
benquinox, bensulfuron, bensulfuron-methyl, bensulide,
bensultap, bentaluron, benlazone, bentazone-sodium,
benthiavalicarb, benthiavalicarb-isopropy], benthiazole, ben-
tranil, benzadex, benzadox-ammonium, benzalkonivm chlo-
ride, benzamacril, benzamacril-isobutyl, benzamorl, ben-
zfendizone, benzipram, benzobicyclon,  benzofenap,
benzofluor, benzohydroxamic acid, benzoximate, benzoyl-
prop, benzovlprop-ethyl, benzthiazuron, benzyl benzoate,
benzyladenine, berberine, berberine chlonde, beta-cy-
fAuthrin, beta-cypermethrin, bethoxazin, bicyclopyrone,
bifenazate, bifenox, bifenthrin, bifujunzhi, hilanafos,
bilanafos-sodium, binapacryl, binggingxiao, bicallethrin,
bioethanomethrin, biopermethrin, bioresmethrin, biphenyl,
bisazir, bismerthiazol, bispvribac, bispyribac-sodium, bistri-
fluoron, bitertanol, bithionol, bixafen, blasticidin-S, borax,
Bordeaux mixture, boric acid, boscalid, brassinolide, brassi-
nolide-ethyl, brevicomin, brodifacoum, brofenvalerate, brof-
luthrinate, bromacil, bromacil-lithium, bromacil-sodium,
bromadiolone, bromethalin, bromethrin, bromfcnvinfos, bro-
moacetamide, bromobonil, bromobutide, bromocyclen,
bromo-DDT, bromofenoxim, bromophos, hramophos-ethyl,
bromopropylate, bromothalonil, bromoxynil, bromoxynil
butyrate, bromoxynil heptanoate, bromoxynil octanoate, bro-
moxynil-potassium, brompyrazon, bromuconazole, bro-
nopal, bucarpolate, bufencarb, buminafos, bupirimate,
buprofezin, Burgundy mixture, busulfan, butacarb, butachlor,
butafenacil, butamifos, butathiofes, butenachlor, butethrin,
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buthidazole, buthiobate, buthiuron, butocarboxim, butonate,
butopyronoxyl, butexycarboxim, bulralin, butroxydim, butu-
ron, butylamine, butylate, cacodylic acid, cadusafos, cafens-
frole, calcium arsenate, calcium chlorate, calcium cyana-
mide, calcium polysulfide, calvinphos, cambendichlor,
camphechlor, camphoar, captafel, capian, carhamorph, car-
banolate, carbaryl, carbasulam. carbendazim, carbendazim
benzenesulfonate, carbendazim sulfite, carbetamide, carbo-
furan, carbon disulfide, carbon tetrachloride, carbophe-
nothion, carbosulfan, carboxazole, carboxide, carboxin,
carfentrazone, carfentrazone-ethyl, carpropamid, cartap, car-
tap hydrochloride, carvacrol, carvone, CIDEA, cellocidin,
CEPC, ceralure, Cheshumt mixture, chinomethionat, chito-
san, chlobenthiazone, chlomethoxyfen, chloralose, chloram-
ben, chloramben-ammonium,  chloramben-diclamine,
chloramben-methyl, chloramben-methylammonium,
chloramben-sodium, chloramine phosphotus, chlorampheni-
¢col, chloraniformelhan, chloranil, chloranocryl, chlorantra-
niliprole, chlorazifop, chlorazitop-propargyl, chlorazine,
chlorbenside, chiorbenzuron, chlorbicyclen, chlorbromuren,
chlorbufam, chlordane, chlordecone, chlordimeform, chlo-
rdimeform hydrochloride, chlorempenthrin, chlorethoxyfos,
chloreturon, chlorfenac, chlorfenac-ammonium, chlorfenac-
sodium, chlorfenapyr, chlorfenazole, chlerfenethol, chlor-
fenprop, chlorfenson, chlorfensulphide, chlorfenvinphes,
chlorfluazuron, chlerflurazole, chiorfluren, chlorfluren-me-
thyl, chlorflurenol, chlorflurenol-methyl, chloridazon, chlo-
rimuron, chlorimuron-ethyl, chlormephos, chlormerquat,
chlormequat chloride, chlomidine, chlornitrofen, chioroben-
zilate, chlorodinitronaphthalenes, chloroform, chloromebu-
form, chloromethiuron, chloroneb, ¢hlorophacinone, chlo-
rophacinone-sodium, chlaropicrin, chloropon,
chloropropylate, chlorothalonil, chlorotoluron, chloroxuron,
chioroxynil, chlorphoniunt, chlorphonium chloride, chlor-
phoxim, chlorprazophos, chlorprocarb, chlorpropham, chlo-
pyrifos, chlorpyrifos-methyl, chlorquinox, chlorsulfuron,
chlerthal, ehlorhal-dimethyl, chlorthal-monomethyl, ¢hlor-
thiamid, chlorthiophos, chlozolinate, choline chloride, chro-
mafenozide, cinerin I cinerin 11, cinerins, cinidon-ethyl, cin-
methylin, cinosulfuron, ciobutide, cisanilide, cismethrin,
clethodim, climbazole, cliodinate, ¢lodinafop, clodinafop-
proparpyl, cloethocarb, clofencet, clofencet-potassium,
clofentezine, clofibric acid, clofop, clofop-isobutyl, cloma-
zone, clomeprop, cloprop, cloproxydim, clopyralid, clopy-
ralid-methyl, clopyralid-olamine, clopyralid-potassium, clo-
pyralid-tris(2-hydroxypropylJammonium, cloquintocet,
cloquintocet-mexyl, cloransulam, cloransulam-methyl, clos-
antel, clathianidin, clotrimazole, cloxyfonac, cloxyfonac-so-
divm, CMA, codlelure, colophonate, copper acetate, capper
aceloarsenite, copper arsenate, copper carbonate, basic, cop-
per hydroxide, copper naphthenate, copper oleate, copper
oxychloride, copper silicate, copper sulfate, copper zinc chro-
mate, coumachlor, coumafuryl, coumaphos, coumatetralyl,
coumithoate, coumoxystrobin, CPMC, CPMFE, CPPC, cre-
dazine, cresol, crimidine, crotamiton, crotoxyphos, crufo-
mate, cryolite, cue-lure, cufraneb, cumyluron, cuprobam,
cuprous oxide, curcumenol, cyanamide, cyanatryn, cyana-
zine, cyanofenphas, cyanophos, cvanthoate, cyantraniliprole,
cyazofamid, cybutryne, cyelafuramid,  cyclanilide,
cyclethrin, cycloate, cycloheximide, cycloprate, cyclopro-
thrin, cyclosulfamuron, cycloxydim, cycluron, cycnopy-
rafen, cyflufenamid, cyflumetofen, eyfluthrin, cyhalofop,
cyhalofop-butyl, cyhalathrin, cyhexatin, cymiazole, cymiaz-
ole hydrochlonde, cymoxanil, cyometrinil, cypendazole,
cypermethrin, cyperquat, cyperquat chloride, eyphenothrin,
cyprazine, cyprazole, cyproconazole, cyprodinil, cypro-
furam, cypromid, cyprosulfamide, cyromazine, cythicaie,
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daimuron, dalapon, dalapon-calcium, dalapon-magnesinm,
dalapon-sodium, daminozide, dayoutong, dazomet,
dazomet-sodium, DBCP, d-camphor, DCIP, DCPTA, DDT,
dcbacarb, decafentin, decarbofuran, dehydroacetic acid,
delachlor, deltamethrin, demephion, demephion-O, deme-
phion-8, demeton, demeton-meihyl, demeton-O, demeton-
O-methyl, demeton-S, demeton-S-methyl, demeton-S-meth-
vlsulphon, desmedipham, desmetryn,
d-fanshiluquebingjuzhi, diafenthiuron, dialifos, di-allate,
diamidafos, diatomaceous carth, diazinon, dibutyl phthalate,
dibutyl succinate, dicamba, dicamba-diglycolamine,
dicamba-dimethylammonium, dicamba-diolamine,
dicamba-isopropylammonium, dicamba-methyl, dicamba-
olamine, dicamba-potassium, dicamba-sodium, dicamba-
trolamine, dicapthon, dichlobenil, dichlofenthion, dichloflu-
anid, dichlone, dichloralurea, dichlorbenzuron,
dichlorflurenol, dichlerflurenol-methyl, dichlormate, dichlo-
mid, dichlorophen, dichlorprop, dichlorprop-2-ethylhexyl,
dichlogprop-butotyl, dichlorprop~dimethylammonium,
dichlozprop-ethylammonium, dichlorprop-isoctyl, dichlor-
prop-methyl, dichlerprop-P,  dichlorprop-P-2-cthylhexyl,
dichlorprop-P-dimethylammonium, dichiorprop-potassium,
dichlorprop-sodium, dichlorvoes, dichlozoline, diclobutrazol,
diclocymet, diclofop, diclofop-methyl, diclomezine, diclom-
ezine-sodium, dicloran, diclosulamy, dicofol, dicoumarol,
dicresyl, dicrotophos, dicyelanil, dicyclonon, dieldrin,
dienochlor, dicthamquat, dicthamquat dichloride, dicthatyl,
diethatyl-ethyl, diethofencarb, dietholate, diethyl pyrocar-
bonate, dicthyltoluamide, difenacoum, difenoconazole,
difenopenten, difenopenten-ethyl, difenoxuron, difenzoquat,
difenzoquat metilsulfate, difethialone, diflovidazin, difluben-
zuron, diflufenican, diffufenzopyr, diflufenzopyr-sedium,
diflumetorim, dikegulac, dikegulac-sodium, dilor, dimatif,
dimefluthrin,  dimefox,  dimefuron,  dimepiperate,
dimetachlone, dimetan, dimethacarb, dimethachlor,
dimethametryn, dimethenamid, dimethenamid-P, dime-
thipin, dimethirimol, dimethoate, dimethomorph, dimethrin,
dimethy| carbate, dimethy] phthalate, dimethylvinphos,
dimetilan, dimexano, dimidazon, dimoxystrobin, dinex,
dinex-diclexine, dingjunczuo, diniconazole, diniconazole-
M, dinitramine, dinobuton, dinocap, dinocap-4, dinocap-6,
dinocton, dinofenate, dinopenton, dinoprop, dinosam,
dinoseb, dinoseb acetate, dinoseb-ammonium, dinoseb-di-
olamine, dinoseb-sodium, dinoseb-trolamine, dinosulfon,
dinotefuran, dinoterb, dinoterb acetate, dinoterbon, diofeno-
lan, dioxabenzofos, dioxacarb, dioxathion, diphacinonc,
diphacinene-sodium, diphenamid, diphenyl sulfone, diphe-
nylamine, dipropalin, dipropetryn, dipyrithione, diquat,
diquat dibromide, disparlure, disul, disulfuram, disulforon,
disul-sodium, ditalimfos, dithianon, dithicrofos, dithioether,
dithtopyr, diuron, d-limonene, DMPA, DNOC, DNOC-am-
monjum, DNOC-potassium, DNOC-sodium, dedemorph,
dodemorph acetate, dodemorph benzoate, dedicin, dodicin
hydrochloride, dodicin-sodium, dodine, dofenapyn, domini-
calure, doramectin, drazoxolon, DSMA, dufulin, EBGP, EI3P,
ecdysterone, cdifenphos, eglinazine, eglinazine-eilyl, ema-
mectin, emameclin benzoate, EMPC, empenthrin, endosal-
fan, endotha, endothal-diammonium, endethal-dipotassium,
endothal-disodium, endothion, endrin, enestroburin, EPN,
cpocholeone, cpofenonane, cpoxiconazole, eprinomectin,
epronaz, EPTC, erbon, ergocalciferol, erlujixiancaoan, esdé-
pailéthrine, esfenvalerate, esprocarb, etacelasil, etaconazole,
etaphos, etem, ethaboxam, ethachtor, ethalfluralin, ethamet-
sulfuron, ethametsulfuron-methyl, ethaprochlor, ethephon,
cthidimuron, cthiofencarb, cthiolate, ethion, cthiozin,
ethiprole, ethirimol, ethoate-methyl, ethofumesate, etho-
hexadiol, ethoprophos, ethoxyfen, ethoxyfen-cthyl, ethox-
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yquin, ethoxysulfuron, ethychlozate, ethyl formate, ethyl
a-naphthaleneacetate, ethyl-DDD, ethylene, ethylene dibro-
mide, cthylene dichloride, cthylene oxide, ethylicin, ethyim-
ercury  2,3-dihydroxypropyl mercaptide, cthylmercury
acetate, ethylmercury bromide, cthylmercury chioride, eth-
ylmercury phosphate, etinofen, etnipromid, ciobenzanid,
elofenprox, cloxazoele, ctridiazole, ctrimfos, cugenol, EXD,
famoxadone, famphur, fenamidone, fenaminosulf, fenami-
phos, fenapanil, fenarimol, fenasulam, fenazaflor, fenaza-
quin, fenbuconazole, feabuiatin oxide, fenchlorazole,
fenchlorazole-ethyl, fenchlorphos, fenclorim, fenethacar,
fenftuthrin, fenfiram, fenhexamid, fenitropan, fenitrothion,
fenjuniong. fenobucarb, fenoprop, fenoprop-3-butoxypro-
pyl, fenoprop-butomethyl, fenoprop-butotyl, fenoprop-butyl,
fenoprop-isgctyl, fcnoprop-methyl, fenoprop-potassium,
fenothiocarb, fenoxacrim, fenoxanil, fenoxaprop, fenox-
aprop-ethyl, fenoxaprop-P, fenoxaprop-P-ethyl, fenoxasul-
{one, fenoxycarb, fenpiclonil, fenpirithrin, fenpropathrin,
fenpropidin, fenpropimorph, fenpyrazamine, {enpyroximate,
fenridazon, fenridazon-potassium, fenridazon-propyl, fen-
son, fensulfothion, fenteracol, fenthizprop, fenthiaprop-
cthyl, fenthion, fenthion-ethyl, fentin, fentin acctate, fentin
chioride, fentin hydroxide, fentrazamide, fentrifanil, fenuron,
fenuron TCA, fenvalerate, ferbam, ferimzone, fetrous sulfate,
fipronil, flamprop, flamprop-isoprapyl, flamprop-M, flam-
prop-methyl, Hamprop-M-isopropyl, flamprop-M-methyl,
flazasulfuron, flocoumafen, flometoquin, flonicamid, flo-
rasulam, fluacrypyrim, fluazifop, fluazifop-butyl, Auazifop-
methyl, fluazifop-P, fluazifop-P-butyl, Auazinam, fluazolate,
fiuazuron, flubendiamide, flubenzimine, flucarbazone, flu-
carbazone-sodium, flucctosulfuron, fluchloralin, flucofuron,
flucycloxaron, flucythrinate, Nudioxonil, fuenetil, Juensul-
fone, flufenacet, flufenerim, Aufenican, flufenoxuron, flofen-
prox, flufenpyr, flufenpyr-cthyl, fufiprole, lumethrin, flume-
tover, flumetralin, flumetsulam, fumezin, flumiclorac,
Aumiclorac-pentyl, flumicxazin, flumipropyn, flumorph, flu-
ometuron, fluopicolide, fluopyram, Nuorbenside, fluorida-
mid, fluoroacetamide, fluorodifen, fluorogiycofen, fluorogly-
cofen-ethyl, fluoroimide, fluoromidine, Ruoronitrofen,
fluothiuron, fluotrimazole, fluexastrobin, flupoxam, fupro-
pacil, flupropadine, flupropanate, fupropanate-sodium,
fupyradifurone, flupyrsulfuron,  Aupyrsulfuron-methyl,
flupyrsulforon-methyl-sodium, fuquinconazole, flurazole,
flurenol, flurencl-butyl, flurencl-methyl, fluridone, fluaro-
chloridone, fluoroxypyr, Muoroxypyr-butomethyl, Auaroxy-
pyr-meptyl, flurprimidol, flursulamid, furtamone, flusila-
zole, flusulfamide, fluthiacet, fluthizcet-methyl, Mutianil,
flutelanil, flutriafol, fluvalinate, fluxapyroxad, floxofenim,
folpet, fomesafen, fomesafen-sodium, fonofos, foramsulfu-
ron, forchlorfenuran, formaldehyde, formetanate, formetan-
ate hydrochloride, formothion, formparanate, formparanate
hydrochloride, fosamine, fosamine-ammonium, fosetyl, fos-
etyl-aluminum, fosmethilan, fospirate, fosthiazate, fosthi-
etan, frontalin, fuberidazole, fucacjing, fucaomi, funaiheca-
oling, fuphenihiourea, furalane, furalaxyl, furamethrin,
furametpyr, furathiocarb, furcarbanil, furconazole, furcona-
zole-cis, Turethrin, furfural, furilazole, furmecyclox, furopha-
nate, furyloxyfen, gamma-cyhatothrin, gamma-HCH, genit,
gibberellic acid, gibberellins, glifior, glufosinate, glufosi-
nate-ammoniom, glufosinate-P. glufosinate-P-ammonium,
glufosinate-P-sodium, glyodin, glyoxime, glyphosate, gly-
phosate-dimmonium, glyphosate-dimethylammonium, gly-
phosate-isopropylammonium, glyphosate-monoammonium,
glyphosate-potassium, - glyphasate-sesquisodium, glypho-
sate-rimesium, glyphosine, gossyplure, grandhure, griscof-
ulvin, guazatine, guazatine acetates, halacrinate, halfenprox,
halofenozide, halosafen, halosutfuron, halosulfuron-methyl,
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haloxydine, haloxyfop, haloxyfop-etotyl, haloxyfop-methyl,
haloxyfop-P,  haloxyfop-P-ctotyl,  haloxyfop-P-methyl,
haloxyfop-sodium, HCH, hemel, hempa, HEOD, heptachlor,
heptenophos, heptopargil, heterophos, hexachloreacetone,
hexachlorobenzene, hexachlorobusadiene, hexachlorophene,
hexaconazole, hexaflumuron, hexaflurate, hexylure, hexam-
ide, hexazinone, hexylthiofos, hexythiazox, HHDN, holo-
sulf, huancaiwo, huangeaoling, hwanjunzue, hydramethyl-
non, hydrargaphen, hydrated lime, hydrogen cyanide,
hydroprene, hymexazol, hyquincarb, 1AA, IBA, icaridin,
imazalil, imazalil nitrate, imazalil sulfate, imazamethabenz,
imazamethabenz-methyl, imazamox, imarzamox-ammo-
nium, imazapic, imazapic-ammanium, imazapyr, imazapyr-
isopropylammonium, imazaquin, imazaquin-ammonium,
imazaquin-methyl,  imazaquin-sodium,  imazethapyr,
imazethapyr-ammonium, imazosulfuron, imibenconazole,
imicyafos, imidaclaprid, imidaclothiz, iminoctadine, iminoc-
tadine triacetale, iminectadine trialbesilate, imiprothrin, ina-
benfide, indanofan, indaziflam, indoxacarb, inezin, iodo-
bonil, iodocarb, iodomethane, iodosuifuron, iodosulfuron-
methyl, iodosulfuron-methyl-sodium,  jofensuifuron,
iofensulfuron-sedium, ioxynil, ioxynil octaroate, ioxynil-
lithium, joxynil-sodium, ipazine, ipconazole, ipfencarba-
zone, iprobenfos, iprodione, iprovalicarb, iprymidam, ipsdi-
enol, ipsenol, IPSP, isamidofos, isazofos, isobepzan,
isocarbamid, isocarbophos, isocil, isodrin, isofenphos,
tsofenphos-methyl, isolan, isomcthiozin, isonoruron, isopo-
linate, isoprocarb, isopropalin, isoprothiolane, isopraturen,
isopyrazam, isopyrimol, isothioate, isotianil, isouron, isov-
aledione, isoxaben, isoxachlortole, isoxadifen, isoxadifen-
ethyl, isoxaflutole, isoxapyrifop, isoxathion, ivermectin, izo-
pamfos, japonilure, japothrins, jasmolin 1, jasmolin 1,
jasmonic acid, jiahuangchongzong, jiajizengxiaolin, jiax-
iangjunzhi, jiecaowan, jiecaoxi, jodfenphos, juvenile hor-
mone [, juvenile hormone I1, juvenile hormone 111, kadethrin,
karbutilate, karetazan, karetazan-potassium, kasugamyein,
kasugamycin hydrochloride, kejunlin, kelevan, kelospiradox,
ketospiradox-potassium, kinetin, kinoprene, kresoxim-me-
thyl, kuicaoxi, lactofen, lambda-cyhalothrin, lotilure, lead
arsenate, lenacil, lcpimectin, leptophos, lindane, lineatin,
linuron, lirimfos, lithure, looplure, lufenuron, lvdingjunzhi,
lvxiancaolin, lythidathion, MAA, malathion, maleic
hydrazide, malonoben, maltodextrin, MAMA, mancopper,
mancozeb, mandipropamid, manch, matrine, mazidox,
MCPA, MCPA-2-ethyThexyl, MCPA-butotyl, MCPA-butyl,
MCPA-dimcthylammonium, MCPA-diolamine, MCPA-
ethyl, MCPA-isobutyl, MCPA-isoctyl, MCPA-isopropyl,
MCPA-methy], MCPA-olamine, MCPA-potassium, MCPA-
sodium, MCPA-thioethyl, MCPA-irolamine, MCPR, MCPB-
ethyl, MCPB-methyl, MCPB-sodinm, mebenil, mecarbarm,
mecarbinzid, mecarphon, mecoprop, mecoprop-2-ethyl-
hexyl, mecoprop-dimethylammonium, mecoprop-diola-
mine, mecoprop-ethadyl, mecoprop-isoctyl, mecoprop-me-
thyl, mecoprop-F, mecoprop-P-2-ethylhexyl, mecoprop-P-
dimethylammonivm, mecoprop-P-isobutyl, mecoprop-
potassium,  mecoprop-P-potassium,  mecoprop-sodium,
mecoprop-trolamine, medimeform, medinoterb, medinoterb
acetate, medlure, mefenaced, mefenpyr, melenpyr-diethyl,
mefluidide, meflvidide-diolamine, mefluidide-potassium,
megatomoic acid, menazon, mepanipyrim, meperfiuthrin,
mephenate, mephosfolan, mepiquat, mepiquat chloride,
mepiquat pentaborate, mepronil, meptyldinocap, mercuric
chloride, mercuric oxide, mercurous chloride, merphos,
mesoprazine, mesosulfuron, mesosulfuron-methyl, mesotri-
one, mesulfen, mesulfenfos, mctaflumizone, metalaxyl,
metalaxyl-M, metaldehyde, metam, metam-ammonium,
metamifop, metamitron, metam-potassium, metam-sodinm,
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metazachlor, metazosulfuron, metazoxolon, metconazole,
metepa, metflurazon, methabenzthiazuron, methacrifos,
methalpropalin, methamidophos, methasulfocarb, meth-
azole, methfuroxam, methidathion, methiobencarb, methic-
carb, methiopyrisulfuron, methiotepa, methiozolin, methi-
uron, methocrotophos, methometon, methomyl, methaprene,
methoprotryne, methogquin-butyl, methothrin, methaxychlor,
methoxyfenozide, methoxyphenone, methyl apholate,
methy] bromide, methyl eugenol, methyl iodide, methyl
isathiocyanate, methylacetophos, methylchloroform, meth-
yldymron, methylene chioride, methylmercury benzoate,
methylmercury dicyandiamide, methylmercury pentachlo-
rophenoxide, methyincodecanamide, metiram, metobenzu-
ron, metobromuron, metofluthrin, metolachlor, metolcarb,
metominostrobin, metosulam, metoxadiazone, metoxuron,
metrafenone, metribuzin, metsulfovax, metsulfuron, metsul-
furon-methyl, mevinphos, mexacarbate, mieshuan, milbe-
mectin, milbermnycin oxime, milneb, mipafox, mirex, MNAF,
moguchun, molinate, molosultap, monalide, monisouron,
monochloreacetic  acid, monoecrolophos, monolinuron,
monosulfuron, monosulfuron-cster, monuron, monuron
TCA, morfamquat, morfamquat dichloride, moroxydine,
moroxydine hydrochloride, morphothion, morzid, moxidec-
tin, MSMA, muscalure, myclobutanil, myclozolin, N-(eth-
ylmercury)-p-toluenesulphonanilide, nabam, noftalofos,
naled, naphthalene, naphthalencacetamide, naphthalic anhy-
dridc, naphthoxyacetic acids, naproanilide, napropamide,
naptalam, naptalam-sodium, natamycin, neburon, niclosa-
mide, niclosamide-olamine, nicosulfuron, nicotine, niflurid-
ide, nipyraclofen, nitenpyram, nithiazine, nitralin, nitrapyrin,
nitrilacarh, nitrofen, nitrofluorfen, nitrostyrene, nitrothal-iso-
propyl, norbormide, norflurazon, nomicotine, noreron, nov-
aluron, noviflumuron, mwarimol, OCH, ectachlorodipropy!
ether, octhilinone, ofurace, omethoate, orbencarb, orfralure,
artho-dichlorebenzene, orthosulfamuron, oryetalure, orysas-
trobin, oryzalin, osthol, estramone, oxabetrinil, oxadiargyl,
oxadiazon, oxadixyl, oxamate, oxamyl, oxapyrazon, oxapy-
razon-dimolamine, oxapyrazon-sodivm, oxasulfuron, oxazi-
clomefone, oxine-copper, oxolinic acid, oxpoconazole,
oxpaconazole fumarate, oxycarboxin, oxydemeton-methyl,
oxydeprofos, oxydisulfoton, oxyfluorfen, oxymatrine,
oxyletracycline, oxyietracycline hydrochloride, paclobutra-
zol, paichongding, para-dichlorobenzene, parailucron,
paraquat, paraquat dichloride, paraquat dimetilsulfate, par-
athion, parathion-methyl, parinol, pebulate, pefurazoate, pel-
argonic acid, penconazole, pencycuron, pendimethalin, pen-
flufen, penfluoron, penoxsulam, pentachlorophenol,
pentanochlor, penthiopyrad, pentmethrin, pentoxazone, per-
fluidone, permethrin, pethoxamid, phenamacril, phenazine
oxide, phenisopham, phenkapton, phenmedipham, phenme-
dipham-ethyl, phenobenzuron, phenothrin, phenproxide,
phenthoate, phenylmercurivrea, phenylmercury acetate, phe-
nylmercury chloride, phenylmercury derivative of pyrocat-
cchol, phenylmercury nitrate, phenylmercury salicylate,
phorate, phosacetim, phosalone, phosdiphen, phosfolan,
phosfolan-methyl, phosglycin, phosmet, phosnichlor, phos-
phamidon, phosphine, phosphocarb, phosphorus, phostin,
phoxim, phoxim-methyl, phthalide, picloram, picloram-2-
cthylbexyl, picloram-isoctyl, picloram-methyl, picloram-
olaminc, picloram-potassium, picloram-tricthylammonium,
picloram-tris(2-hydroxypropyl)ammonium,  picolinafen,
picoxystrobin, pindone, pindone-sodium, pinoxaden, pipera-
lin, piperonyl butoxide, piperonyl cyclonene, piperophos,
piprocianyl, piproctanyl bromide, piprotal, pirimetaphos, pir-
imicarb, pirimioxyphos, pirimiphos-cthyl, pirimiphos-me-
thyl, plifenate, polycarbamate, polyoxins, polyoxorim, poly-
oxorim-zinc, palythialan, potassium arsenite, potassium
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azide, potassivm cyanate, potassium gibberclate, potassium
naphthenate, potassium polysulfide, potassium thiocyanate,
potassium c-naphthaleneacetate, pp'-DDT, prallethrin, pre-
cocene 1, precocene 1N, precocene 111, pretilachlor, primi-
dophos, primisulfuron, primisulfuron-methyl, probenazole,
prochloraz, prochloraz-manganese, proclonol, procyazine,
procymidone, prodiamine, profenofos, profluazol, proflura-
lin, profluthrin, profoxydim, proglinazine, proglinazine-
ethyl, prohexadione, prohexadione-calcium, prohydrojas-
mon, promacyl, promecarb, prometon, prometryn, promurit,
propachlor, propamidine, propamidine dihydrochloride, pro-
pamocarb, propamocarb hydrochloride, propanil, propaphos,
propaquizafop, propargite, proparthrin, propazine, pro-
petamphos, propham, propiconazole, propineb, propisochlor,
propoxur, propoxycarbazone, propoxycarbazone-sodium,
propyl isome, propyrisulfuron, propyzamide, proquinazid,
prosuler, prosulfalin, prosulfocarb, prosulfuron, prothi-
dathion, prothiocarb, prothincarb hydrochloride, prothio-
conazole, prothiofos, prothoate, protrifenbute, proxan,
proxan-sodium, prynachlor, pydanon, pymetrozine, pyracar-
bolid, pyraclofos, pyraclonil, pyraclostrobin, pyraflufen,
pyraflufen-ethyl, pyrafluprole, pyramat, pyrametostrobin,
pyraoxystrobin, pyrasulfotole, pyrazolynate, pyrazophos,
pyrazosulfuron, pyrazosulfuron-ethyl, pyrazothion, pyra-
zoxyfen, pyresmethrin, pyrethrin I, pyrethrin 11, pyrethrins,
pyribambenz-isopropyl, pyribambenz-propyl, pyribencarb,
pyribenzoxim, pyributicarb, pyriclor, pyridaben, pyridafol,
pyridalyl, pyridaphenthion, pyridate, pyridinitril, pyrifenox,
pyrifioquinazon, pyriftalid, pyrimethanil, pyrimidifen,
pyriminobac, pyrimincbac-methy], pyrimisulfan, pyrimitate,
pyrinuron, pyriofenone, pyriprole, pyripropanol, pynproxy-
len, pyrithiobac, pyrithiobac-sodium, pyrolan, pyroquilon,
pyraxasulione, pyroxsulam, pyroxychlor, pyroxyfur, quassia,
quinacetol, quinacetol sulfate, quinalphos, quinalphos-me-
thyl, quinazamid, quinclorac, quinconazole, quinmerac,
quinoclaming, quinonamid, quinothion, quinoxyfen, quintio-
fos, guinlozene, quizalofop, quizalofop-ethyl, quizalofop-P,
quizalofop-P-ethyl, quizalofop-P-tefuryl, quwenzhi, quy-
ingding, rabenzazole, rafoxanide, rebemide, resmethrin, rho-
dethanil, rhodojaponin-ITl, fbavirin, rimsuluron, rotenone,
ryania, saffufenacil, saijunmao, saisentong, salicylanilide,
sanguinarine, santonin, schradan, scilliroside, sebuthylazine,
secbumeton, sedaxane, selamectin, semiamitraz, semiami-
traz chloride, sesamex, sesamolin, sethoxydim, shuangjiaan-
caolin, siduron, sighure, silafluofen, silatrane, silica gel, silth-
iofam, simazine, simeconazole, simeton, simetryn, sintofen,
SMA, S-metolachlor, sodium arsenite, sodium azide, sodium
chlorate, sodium [luoride, sodium fiuoroacetate, sodium
hexafluorosilicate, sodivm naphthenate, sodium orthophe-
nylphenoxide, sodium peatachlorophenoxide, sodium
polysulfide, sodium thiocyanale, sodium a-naphthaleneac-
elate, sophamide, spinetoram, spinocsad, spirediclofen,
spiromesifen, spirotetramat, spiroxamine, streptomyein,
streptomycin sesquisulfate, strychnine, sulcatol, sulcofuron,
sulcofuren-sodium, sulcotrione, sulfallate, sulfentrazone,
sulfuram, sulfluramid, sulfometuron, sutfometuron-methyl,
sulfosulfuron, suilfotep, sulfoxaflor, sulfoxide, sulfoxime,
sulfir, sulfuric acid, sulfiryl Auoride, sulglycapin, sulprofos,
sultropen, swep, tau-fluvalinate, tavron, tazimcarb, TCA,
TCA-ammonivm, TCA-calcium, TCA-cthadyl, TCA-mag-
nesium, TCA-sodium, TDE, tebuconazole, tebufenozide,
tebufenpyrad, tebufloguin, tebupirimfos, tebutam, tcbuthi-
uron, teclofialam, tecnazene, tecoram, teflubenzuron,
tefluthrin, tefurylidone, tembotrione, temephos, tepa, TEPP,
tepraloxydim, terallethrin, terbacil, terbucarb, terbuchlor, ter-
bufos, terbumeton, terbuthylazine, terbutryn, tetcyclacis, tet-
rachloroethane, tetrachlorvinphos, tetraconazole, tetradifon,
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tetrafluoron, tetramethrin, tetramethy{fluthrin, tetramine, tet-
ranactin, tetrasul, thallivm sulfate, thenylchlor, theta<cyper-
methrin, thiabendazole, thiacloprid, thiadifluor, thia-
methoxam, thiapronil, thiazafluoron, thiazopyr, thicrofos,
thicyofen, thidiazimin, thidiazuron, thiencarbazone, thien-
carbazone-methyl, thifensulfiron, thifensulfuron-methyl,
thifluzamide, thiobencarb, thivcarboxime, thiochlorfenphim,
thiocyclam, thiocyclam hydrochloride, thiocyclam oxalate,
thiodiazole-copper, thiodicarb, thiofanox, thiofluoximate,
thivhempa, thiomersal, thiometan, thionazin, thipphanate,
thiophanate-methyl, thioquinox, thiosemicarbazide, thiosul-
tap, thiosultap-diammonium, thiosultap-disedium, thiosul-
tap-monosadivm, thiotepa, thiram, thuringiensin, tiadinil,
tiaojiean, tiocarbazil, tioclorim, tioxymid, tirpate, tolclofos-
methyl, tolfenpyrad, tolylfluanid, tolylmercury acetate,
topramezone, tralkoxydim, tralocythrin, tralomethrin, trai-
opynl, transfluthrin, transperincthrin, tretamine, triacontanol,
triadimefon, triadimenol, triafamone, tri-allate, tnamiphos,
triapenthenol, triarathene, toarimol, triasulfuron, tiazamate,
irazbutil, iriaziflam, wriazophos, tiazoxide, tribenuron, tribe-
nuron-methyl, tribufos, tributyltin oxide, tricamba, trichla-
mide, trichlorfon, trichlormetaphos-3, trichloronat, triclopyr,
lriclopyr-butotyl, triclopyr-ethyl, triclopye-triethylammo-
nium, tricyclazole, tridemorph, tridiphanc, trietazine, trifen-
morph, trifenofos, trifloxystrobin, trifloxysulfuron, triflox-
ysulfuron-sodium, tnflumizole, triflumuren, trifiuralin,
triflusulfuron, triflusvlfuron-methyl, trifop, trifop-methyl,
trifopsime, triforine, wihydroxytriazine, trimedhure, iri-
methacarb, trimeturon, trinexapac, trinexapac-ethyl, triprene,
tripropindan, triptolide, tritac, triticonazole, tritosulfuron,
trunc-call, uniconazole, uniconazole-P, urbacide, uredepa,
valerate, validamycin, valifendlale, valone, vamidothion,
vangard, vaniliprole, vernolate, vinclozolin, warfarin, war-
farin-potassium, warfarin-sodivm, xiaochongliulin, xin-
junan, xiwojunan, XMC, xylachlor, xylenols, xylylcarb,
yishijing, zarilamid, zeatin, zengxiaoan, zeta-cypermethrin,
zinc naphthenate, zinc phosphide, zinc thiazole, zineb, ziram,
zolaprofos, zoxamide, zwomibuanglong, c-chlorohydrin,
a~cedysone, a-multistriatin, and a-naphihalencacetic acid.
For more information consult the “CoMpenpium or PesTicDE
Conovon NamEs™ located at htip://www.alanwood.net/pesti-
cidesfindex.html. Also consult *“THE PesTicmE Manuas™ 14th
Edition, edited by C D § Tomlin, copyright 2006 by British
Crop Production Council, or its prior or more recent editions.
Biopesticides

Molecules of Formula One may also be used in combina-
tion (such as in a compositional mixtre, or a simultanecus or
sequential application) with one or more biopesticides. The
term “biopesticide” is used for microbial biological pest con-
trol agents that are applied in a similar manner to chemical
pesticides. Commonly these are bacterial, but there are also
examples of fungal control agents, including Trichoderma
spp. and Ampelomyees quisqualis (a control agent for grape
powdery mildew). Bacillus subtilis are used to control plant
pathogens. Weeds and rodents have also becn contralled with
microbial agents. One well-known insccticide example is
Bacillus thuringiensis, a bacterial disease of Lepidoptera,
Coleoptera, and Diptera. Becausc it has little eifect on other
organisms, it is considered morc environmentally fricndly
than synthetic pesticides. Biological insecticides include
products based on:

1. entomopathogenic fungi (c.g. Metarhiziim anisopliae);

2. entomopathogenic nemalodes (e.p. Steinernema fel-
tige); and

3. entomopathogenic viruses (e.g. Cydia pomonella granu-
lovirus).
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Other examples of entomapathogenic organisms include,
but are not limited to. baculoviruses, bacteria and other
prokaryotic organisms, fungi, protozoa and Microsproridia.
Biologically derived insecticides include, but not limited to,
rotenone, veratridine, as well as microbial toxins; insect tol-
erant or resistant plant varieties; and organisms modified by
recombinant DNA technology to either produce insceticides
or 1o convey an insect resistant property to the genetically
modified organism. In one embodiment, the molecules of
Formula One may be used with one or more biopesticides in
the area of seed treatments and soif amendments. The Manual
of Biocontrol Agenis gives a review of the available biclogical
insecticide (and other biolagy-based contrel) products. Cop-
ping L. G. (ed.} (2004). The Manual of Biocentrol Agents
(formerly the Biopesticide Manual) 3rd Edition. British Crop
Production Council (BCPC), Farnham, Surrey UK.

Other Active Compounds
Molecules of Formula Gne may also be used in combina-

tion (such as in a composiiional mixture, or a simulianeous or

sequential application) with anc or more of the following:

1. 3-(4-chloro-2,6-dimethylphenyl)-4-hydroxy-8-0xa-1-aza-
spiro[4,5]dec-3-en-2-one;

2. 3-(4'-chloro-2,4-dimethyl[1,1'-biphenyl]-3-yl)-4-hy-
droxy-8-oxa-1-azaspiro[4,5]dec-3-en-2-one;

3. 4-[{(6-chloro-3-pyridiny])methyl]methylamino]-2(5H)-
furanone;

4. 4-[[(6-chloro-3-pyridinyl)methyljcyclopropylamine]-2
{5H)-furanone;

5. 3-chloro-N2-[(18)-1-mecthyl-2-(methylsulfonyl)ethyl]-
N1-[2-methyl-4-[1,2,2,2-tetrafluoro-1-(trifluoromethyl)
cthyl]phenyl]-1,2-benzenedicarboxamide;

6. 2-cyano-N-ethyl-4-fluora-3-methoxy-benencsulfona-
mide;

7. 2-cyano-N-cthyl-3-methoxy-benzenesulfonamide;

8. 2-cyano-3-difluorometheoxy-N-ethyl-4-Nuoro-benzene-
sulf{onanide:

9. 2-cyano-3-fluoromethoxy-N-ethyl-benzenesul fonamide;

10.  2-cyano-6-fluoro-3-methoxy-N,N-dimethyl-benzene-
sulfonamtide;

11. 2-<cyano-N-cthyl-6- fuoro-3-methoxy-N-methy!-benze-
nesulfonamide;

12 2-cyano-3-difluoromethoxy-N,N-dimethylbenzene-
sulfon-amide;

13. 3-(difluoromethyl)-N-[2-(3,3-dimethylbuty] )phenyl]-1-
methyl-1H-pyrazole-4-carboxamide;

14, N-ethyl-2,2-dimethylpropionamide-2-(2,6-dichlore-c.a.,
a-trifluoro-p-tolyl)hydrazonc;

15. N-ethyl-2,2-dichloro-1-methylcyclopropanc-carboxam-
ide-2-(2,6-dichloro-a,a,a-trifluoro-p-tolylYhydrazene
nicotine;

16. O-{(E-)-|2-(4-chlora-phenyl)-2-cyano-1-(2-lrifluorom-
cthylphenyl)-vinyl}}S-methyl thiocarbonate;

17.  (E}-N1-{{(2-chloro-1,3-thiazol-5-vlmethyl)]-N2-cyano-
NI1-methylacetamidine;

18. 1-(6-chlorapyridin-3-ylmethyl)-7-methyl-8-nitro-1,2,3,
5,6,7-hexahydro-imidazo[ },2-a)pyridin-5-ol;

1%.  4-[4-chlorophenyl-(2-butylidine-hydrazonohmethy])]
phenyl mesylate; and

20. N-Ethyl-2,2dichloro-1-methylcyclopropanecarboxam-
ide-2-(2,6-dichloro-alpha,alpha.alpha-trifluoro-p-tolyl)
hydrazone,

Synergistic Mixtures
Molecules of Formula Onc may be used with certain active

compounds o form synergistic mixtures where the mode of

action of such compounds compared to the mode of action of
the molecules of Formula One are the samc, similar, or dif-
ferent. Exampics of modes of action include, but are not

<

w

20

35

40

45

50

65

32

limited to: acetylcholinesterase inhibitor; sodium channel
modulator; chitin biosynthesis inhibitor; GABA and
plutamate-gated chtoride channel antagonist; GABA and
plulamate-gated clloride channel agonist; acetylcholine
receptor agonist; acetylcholine receptor antagonist; MET 1
inhibitor; Mg-stimulated ATPase inhibitor; nicotinic acetyl-
cholinc receptor; Midgut membrane disrupter; oxidative
phosphorylation disrupter, and ryanodine receptor (RyRs).
Generally, weight ratios of the molecules of Formula One in
a synergistic mixture with ancther compound are from about
10:1 to about 1:10, in another embodiment from about 5:1 to
about 1:5, and in another embodiment from about 3:1, and in
another embodiment about 1:1.

Formulations

A pesticide is rarely suitable for application in its pure
form. It is usvally necessary to add other substances so that
the pesticide can be used at the required concentration and in
anappropriate form, permitling ease ol application, handling,
transportation, storage, and maximum pesticide activily.
Thus, pesticides are formulated into, for example, baits, con-
centrated emulsions, dusts, emulsifiable concentrates, fumi-
gants, gels, granules, microencapsulations, seed 1reatments,
suspension concentrates, suspoemmldions, tablets, water
soluble liquids, water dispersible granules or dry flowables,
wettable powders, and vltra low volume solutions. For further
information on formulation types see “Catalogue of Pesticide
Formulation Types and International Coding System™ Tech-
nical Monograph no 2, 5th Edition by CropLife International
(2002).

Pesticides are applied most often as aqueous suspensions
ar emulsions prepared from concentrated formulations of
such pesticides. Such water-soluble, water-suspendable, or
emulsifiabie formulations are either solids, usually known as
wettable powders, or water dispersible granules, or liquids
uwsually known as emulsifiable concentrates, or aguecus sus-
pensions. Wettable powders, which may be compacted 1o
form waler dispersible granules, comprise an intimate mix-
ture of the pesticide, a carrier, and surfbclants. The concen-
tration of the pesticide is vsually from about 10% to about
90% by weight. The carrier is usually sclected from among
the attapulgitc clays, the montmorillonite clays, the diatoma-
ceous earths, or the purified silicates. Effective surfactants,
comprising from about 0.5% to about 10% of the wettable
powder, are found amang sulfonated lignins, condensed
naphthalenesullonates, naphthalencsulfonates, alkyibense-
nesulfonates, alkyl sulfates. and non-jonic surfactants such as
ethylene oxide adducts of alkyl phenols.

Emulsifiable concentrates of pesticides comprisc a conve-
nient concentration of a pesticide, such as from about 50 io
about 500 grams per liter of liquid dissolved in a carrier that
is either a water miscible solvent or a mixiure of water-
immiscible organic salvent and emulsifiers. Usefu) organic
solvents include aromatics, especially xylenes and petroleum
fractions, cspecially the high-boiling naphthalenic and ole-
finic portions of petroleum such as heavy aromatic naphtha.
Other organic solvents may also be uscd, such as the terpenic
solvents including rosin derivatives, aliphatic ketones such as
cyclohexanone, and complex alcohols such as 2-cthoxyetha-
nol. Suitable cmulsifiers for emulsifiable concentrates are
sclected from conventional anionic and non-ionic surfactants.

Aqueous suspensions comprisc suspensions of water-in-
soluble pesticides dispersed in an 2queous carrier at a con-
centration in the range from about 5% to about 50% by
weight. Suspensions are prepared by finely grinding the pes-
ticide and vigorously mixing it into a carricr comprised of
water and surfactants. Ingredients, such as inarganic salts and
synthetic or natural gums may also be added, to increase the
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density and viscosity of the aqueous carrier. It is often most
effective to grind and mix the pesticide at the same time by
preparing the aqueous mixture and homogenizing it in an
implement such as a sand mill, ball mill, or piston-type
homogenizer.

Pesticides may also be applied as granular compositions
that are particularly useful for applications to the soil. Granu-
lar compositions usually contain from about 0.5% to about
10% by weight of the pesticide, dispersed in a carrier that
comprises clay or a similar substance, Such compositions are
usually prepared by dissolving the pesticide in a suitable
solvent and applying it to a granular carrier which has been
pre-formed to the appropriate particle size, in the range of
from about 0.5 to about 3 mm. Such compositions may alsa be
formulated by making a dough or paste of the carrier and
compound and crushing and drying to obtain the desired
granular particle size.

Dusts containing a pesticide are prepared by intimately
miXing the pesticide in powdered form with a suitable dusty
agricultural carrier, such as kaolin clay, ground volcanic rock,
and the like, Dusts can suitably contain from about 1% to
about 10% of the pesticide. They can be applicd as a sced
dressing or as a foliage application with a dust blower
machine.

It is equally practical to apply a pesticide in the form of a
solution in an approptiate organic solvent, usually petroleum
oil, such as the spray oils, which are widely used in agricul-
tural chemistry.

Pesticides can alse be applied in the form of an aerosol
composition, In such compasitions the pesticide is dissolved
or dispersed in a carrier, which is a pressure-generating pro-
pellant mixture. The aerosel composition is packaged in a
container from which the mixture is dispensed through an
atomizing valve.

Pesticide baits are formed when the pesticide is mixed with
food or an sitractant or both. When the pests eal the bait they
alse consume the pesticide, Baits may take the form of gran-
ules, gels, flowable powders, liquids, or solids. They can be
used in pest harborages.

Fumigants are pesticides that have a relatively high vapor
pressure and hence can exist as a gas in sufficient concentra-
tions to kill pests in soil or enclosed spaces. The toxicity of the
fumigant is propertional to its concentration and the exposure
time. They arc characlerived by o good capacity for diffusion
and act by penctrating the pest’s respiratory sysiem or being
absorbed through the pest’s cuticle. Fumigants arc applied to
control stored product pests under gas proof sheets, in gas
sealed rooms or buildings or in special chambers.

Pesticides can be microencapsulated by suspending the
pesticide particles or droplets in plastic polymers of various
types. By allering the chemisiry of the polymer or by chang-
ing factors in the processing, microcapsules can be formed of
various sizes, solubility, wall thicknesses, and degrees of
penetrability. These factors povern the speed with which the
active ingredicnt within is released, which in turn, affects the
residual performance, speed of action, and odor of the prod-
uet,

Oil solution concentrates are made by dissobving pesticide
in a solvent that will held the pesticide in solution. Qil solu-
tions of a pesticide usually provide faster knockdown and kill
of pests than other formuvlations due to the solvents them-
selves having pesticidal action and the dissolution of the
waxy covering of the integument increasing the speed of
uptake of the pesticide. Other advantages of oil solutions
include better storape stability, better penetration of erevices,
and better adhesion 1o greasy surfaces.
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Another embodiment is an oil-in-water emulsion, wherein
the emulsian comprises oily globules which are each pro-
vided with a lamellar liquid crystal coating and are dispersed
in an aqueous phase, wherein each oily globule comprises at
least one compound which is agriculturally active, and is
individually coated with a monolamellar or oligolamellar
layer comprising: (1) ar least onc non-ionic lipophilic sur-
face-active agent, (2) at least one non-ionic hydrophilic su-
face-active agent and (3) at least one ionic surface-active
agent, wherein the globules having a mean particle diameter
of less than 800 nanomelers. Further information on the
embodiment is disclosed in ULS. patent publication
20070027034 published Feb. 1, 2007, having patent applica-
tion Ser. No, 11/495,228. For ease of use, this embodiment
will be referred to as “OIWE”,

For further information consult “Inscct Pest Managemen!”
2nd Edition by D. Deent, copyright CAB International (2000).
Additionally, for mare detailed information consult “Hand-
book of Pest Contral—The Behaviar, Life History, and Con-
trol of Household Pests™ by Amold Mallis, 9th Edition, copy-
right 2004 by GIE Mcdia Inc.

Other Formulation Components

Generally, when the molecules disclosed in Formula One
are used in a formulation, such formulation can also contain
other components. These components include, but are not
limited to, (this is a non-exhaustive and non-mutually exclu-
sive list) welters, spreadors, stickers, penetrants, buffers,
sequestering agents, drifl reduction agents. compatibility
agents, anti-foam agents, cleaning agents, and emulsifiers. A
few compenents are described forthwith.

A welting agenl i5 a substance that when added to a liquid
increases the spreading or penetration power of the liguid hy
reducing the interfacial tension between the liquid and the
surface on which it is spreading. Wetling agents arc used for
two main functions in agrochemical formulations: during
processing and manufacture to increase the rate of wetting of
powders in water 1o make concentrates [or soluble liquids or
suspension concentrates; and during mixing of a product with
water in a spray tank lo reduce the wetting time of weitable
powders and 1o improve the penciration of water into water-
dispersible granules. Cxamples of wetling agents used in
wettable powder, suspension concentratc, and water-dispers-
ible granule formulations are: sodium lauryl sulfate; sodium
dioctyl sulfosvceinate; alky] phenol ethoxylates; and afi-
phatic alcohol ethoxylates.

A dispersing agent is a substance which adsorbs onto the
surface of particles and helps to preserve the state of disper-
sion of the particles and prevents them from reaggregating.
Dispersing agents are added to agrachemical formulations to
facilitaie dispersion and suspension during manufacture, and
to ensure the particles redisperse into water in a spray tank,
They are widcly used in wettable powders, suspension con-
centrates and water-dispersible granules. Surfactants that are
used as dispersing agents have the ability to adsorb strongly
onto a particle surface and provide a charged or steric barrier
to reaggregation of panticles. The most commonly used sur-
factants are anionic, non-ionic, or mixtures of (he two types.
For wettable powder formulations, the most common dispers-
ing agents arc sodium lignosulfonates. For suspension con-
centrates, very pood adsorption and stabilization are obtained
using polyclectrolytes, such as sodium naphthalene sulfonate
formaldehyde condensates, Tristyrylphenol ethoxylate phos-
phate esters are also used. Non-tenics such as alkylarylethyl-
ene oxide condensates and EO-PO block copolymers are
sometimes combincd with anionics as dispersing agents for
suspension concentrates. In recent years, new types of very
high molecular weight polymeric surfactants have been
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developed as dispersing agents. These have very long hydro-
phobic ‘backbones’ and a large number of ethylene oxide
chains forming the ‘teeth’ of a ‘comb’ surfactant. These high
molecular weight polymers can give very good long-tem
stability to suspension concentrates because the hydrophobic
backbones have many anchoring points onte the particle sur-
faces. Examples of dispersing agents used in agrochemical
formulations are: sodium lignosulfonates; sodium naphtha-
lene sulfonate formaldehyde condensates; tristyryiphenol
ethoxylate phosphate esters; aliphatic alcohol ethoxylatcs;
alkyl ethoxylates; BEO-PO block copalymers; and graft
copolymers.

An emulsifying agent is a substance which stabilizes a
suspension of droplets of one liquid phase in another liquid
phase. Withowt the emulsifying agent the two liquids would
separale into two immiscible liquid phases. The most com-
monlyused emulsifier blends centain afkylphenol or aliphatic
aleohol with (welve or more ethylene oxide units and the
ail-soluble calcium salt of dodecylbenzenesulfonic acid. A
range of hydrophile-lipophile balance (“HLB") values from 8
to 18 will normally provide good stable emulsions. Emulsion
stability can sometimes be improved by the addition of a
small amount of an EO-PO block copolymer surfactant.

A solubilizing agent is a surfactant which will form
nticelles in water at concentrations above the critical micelle
concentration. The micclles are then able to dissolve or solu-
bilize watcr-insoluble materials inside the hydrophobic part
of the micelle. The types of surfactants usually used for solu-
bilization are non-ionics, sorbitan monoolcates, sorbitan
monooleate ethoxylates, and methyl oleate esters.

Surfaciants are sometimes used, either alone or with ather
additives such as mineral or vegetable oils as adjuvants to
spray-tank mixes to improve the biclogical performance of
the pesticide on the target. The types of surfactanis used for
biocnhancement depend generally on the nature and mode of
action of the pesticide. However, they arc ofien non-ionics
such as: alky] ethoxylates; linear aliphatic alcohol ethoxy-
lates; aliphatic amine ethoxylates.

A carrier or diluent in an agricultural formulation is a
material added to the pesticide to give a product of the
required strength. Carriers are usually materials with high
absorptive capacities, while diluents are usually materials
with Jow absorptive capacities. Carriers and diluents are used
in the formulation of dusts, wettable powders, granules and
waler-dispersible granules.

Organic solvents are used mainly in the formulation of
crulsifiable concentrates, oil-in-water emulsions, SUSpo-
cmulsions, and ultra low valume forrulations, and to a lesser
extent, granular formulations. Semetimes mixtures of sol-
vents arc used. The first main groups of solvents are aliphatic
paraflinic vils such as kernsene or refined paraffins. The sec-
ond main group (and the most common) comprises the aro-
matic solvents such as xylenc and higher molecular weight
fractions of C9 and Ci0 aromatic solvents. Chlorinated
hydrocarbons are useful as cosolvents to prevent crystalliza-
tion of pesticides when the formulation is emulsified into
water. Alcohols are sometimes used as cosolvents to increase
solvent power. Other solvents may inchide vegetable oils,
seed oils, and esters of vegetable and seed oils.

Thickeners or gelling agents are used mainly in the formu-
lation of suspension concentrates, emulsions and suspoemul-
sions to modify the theology or flow properties of the liquid
and to prevent separation and settling of the dispersed par-
ticies or droplets. Thickening, gelling, and anti-setiling
agents generally fall into two categorics, namely water-in-
soluble particulates and water-soluble polymers. It is possible
to produce suspension concentrate formulations using clays
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and silicas. Examples of these 1ypes of materials, include, but
are not limited to, montmorillonite, bentonite, magnesium
aluminum silicate, and attapulgite, Water-soluble polysac-
chatides have been used as thickening-gelling agents for
many years. The types of polysaccharides most commonly
used are natural extracts of seeds and seaweeds or arc syn-
thetic derivatives of cellulose. Examples of these types of
malerials include, but are not limited to, guar gum; locust
bean gum; carrageenam; alginates; methy] cellulose; sodium
carboxymethy! cellulose (SCMC); hydroxyethyl cellulose
{HEC). Other types of anti-settling agents are based on modi-
fied starches, polyacrylates, polyviny! alcohol and polyethyl-
ene oxide. Another good anti-settling agent is xanthan gum.

Microorganisms can cause spoilage of formulated prod-
ucts. Thereflore preservation agents are used to eliminate or
reduce their effect. Examples of such agents include, but are
not limited to: propionic acid and its sodium salt; sorbic acid
and its sedium or potassium salts; benzoic acid and its sodium
salt; p-hydroxybenzoic acid sodium sait; methyl p-hydroxy-
benzoate; and 1,2-benzisothiazolin-3-one (BIT).

The presence of surfactants often causes water-based for-
mulations to foam during mixing operations in production
and in application through a spray tank. In order to reduce the

s tendency to foam, anti-foam agents are often added either

during the production stage ot before filling into bottles.
Generally, there are two types of anti-foam agents, namely
silicones and non-silicones. Silicones are usually aquecus
cmulsions of dimethy] polysiloxanc, while the non-silicone
anti-foam agents are watet-inscluble oils, such as octanol and
nonanol, or silica. 1n bath cases, the funciion of the anti-foam
agent isio displace the surfaclant from the air-water inlerface.

“Grecn” agents {(e.g., adjuvants, surfactants, solvents) can
reduce the overall environmental footprint of crap protection
formulations. Green agents are biodegradable and generally
derived from natural and/or sustainable sources, e.g. plant
and animal sources. Specific examples are: vegetable oils,
seed oils, and esters thereof, alse alkoxylated alky] polyglu-
cosides.

For further information, see “Chemistry and Technology of
Agrochemical Formulations” edited by D. A. Knowles, copy-
right 1998 by Kluwer Academic Publishers. Also see “Insec-
ticides in Agriculture and Environmeni—Retrospects and
Prospects” by A. S. Perry, 1. Yamamolo, 1. Ishaaya, and R.
Perry, copyright 1998 hy Springuer-Verlag.

Pests

In gencral, the molecules of Formula One may be used 1o
control pests e.p. beetles, earwigs, cockroaches, flies. aphids,
scales, whiteflies, leathoppers, ants, wasps, termites, moths,
butterflies, lice, grasshoppers, locusts, crickets, ficas, thrips,
bristletails, miles, licks, nematodes, and symphylans,

In another embodiment, the molecules of Formula One
may be used to contral pests in the Phyla Nematoda and/or
Arthropoda.

In another embodiment, the molecules of Formula One
may be used to control pests in the Subphyla Chelicerata,
Myriapoda, and/or Hexapoda,

In ancther embodiment, the molecules of Formula One
may be used to control pests in the Classes of Arachnida,
Symphyla, and/or Insecta,

In another embodiment, the melecules of Formula One
may be used 1o control pests of the Order Anoplura. A non-
exhaustive list of particular genera includes, but is not limited
o, Haematopinus spp., Hoploplenra spp., Linograthus spp.,
Pediculus spp., and Polvplax spp. A non-cxhaustive list of
particular species inctudes, but is not limited to, Haematopi-
nus asini, Haematopinus suis, Linognatius setesus, Linog-
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nathus  ovillus, Pediculus Inunanus capitis, Pediculus
Irmianus hwmanus, and Pihirus pubis.

In ancther embodiment, the molecules of Formula One
may be vsed to control pests in the Order Coleoptera. A
non-exhaustive list of particular genera inciudes, but is not
limited to, Acanthoscelides spp., Agriates spp., Anthonomus
Spp., Apion spp., Apogonia spp., Aulacaphora spp., Bruchus
spp., Cerosterna spp., Cerioma spp., Ceitorlnmehus spp.,
Chaetocnema spp., Colaspis spp., Ctenicera spp., Curculio
spp., Cvelocephala spp., Diabrotica spp., Hypera spp., Ips
Spp., Lyctus spp., Megascelis spp., Meligethes spp., Otiorkyn-
ehus spp., Pamtomnorus spp., Phyllophaga spp., Phyliotreta
spp., Rhizotrogus spp., Rhynchites spp., Rhynchophorus spp.,
Scolytus spp., Sphenophorus spp.. Sitophilus spp., and Tribo-
ffum spp. A non-exhaustive list of particular species includes,
but is not limited to, dcanthoscelides obtectus, Agrilus pla-
nipennis, Anoplophora glabripennis, Anthoromus grandis,
Ataenius sprequlus, Atomaria linearis, Bothynoderes pune-
tiventris, Bruchus pisorum, Callosobruchus maculatus, Car-
pophilus hemipterus, Cassida vittata, Cerotoma trifurcata,
Ceutorhynchus assimilis, Ceutorhynchus napi, Conoderus
scalaris, Conoderus stigmosus, Conotrachelus wenuphar,
Cotinis nitida, Crioceris asparagi, Cryptolestes ferrugineus,
Cryptolesies pusilfus, Cryptolestes turcicus, Cylindrocoptu-
rus adspersus, Deporaus marginatus, Dermestes lardarius,
Dermestes  maculatus, Epilachna varivestis, Foustinus
cubae, Hylobius paies, Hypera postica, Hypothenemus
hampei, Lasioderma serricorne, Leptinotarsa decemiineata,
Liogenys fuscus, Liogenys suturalis, Lissorhoptrus oryzophi-
lus, Maccolaspis joliveti, Melanotus commmunis, Meligethes
acneus, Melolontha melolontha, Oberea brevis, Oberea lin-
earis, Oryctes rhinceeros, Orvzaephilus mercator, (ryza-
ephilus surinamensis, Oulema melanopus, Oulema oryzae,
Phyllophaga cuyabana, Popillia japonica, Prostephanus
truncatus, Rhvzopertha donrinica, Sitona lincatus, Sitophilus
granarius, Sitophilus oryzae, Sitophilus zeamais, Stegobium
paniceum, Tribolium castanewm, Tribolium confusum, Tro-
goderma variabile, and Zabrus tenebrioides.

In another embodiment, the molecules of Formula One
may be used to control pests of the Order Dermaptera.

In another cmbediment, the molecules of Formula One
may be used to control pests of the Order Blattaria. A non-
exhausiive list of particular species includes, but is not limited
1o, Blaticila germanica, Blatta orientalis, Parcoblatta penn-
svlvanica, Periplaneta americana, Periptancta australasiae,
Periplaneta brunnea, Periplaneta fuliginosa, Pvcnoscelus
surinamensis, and Supella longipalpa.

In another embodiment, the molecules of Farmula One
may be used to control pests of the Order Diptera. A non-
cxhaustive list of particular genera includes, but is zot limited
to, Aedes spp., Agromyza spp., Anastrepha spp., Anopheies
spp., Bactrocera spp.. Ceratitis spp.. Chrysops spp.,
Cochliomyia spp.. Contarinia spp.. Culex spp., Dasineura
spp., Delia spp., Drosophila spp.. Fannia spp., Hylemyia
spp.. Lirionivza spp., Musca spp., Phorbia spp., Tabanus spp..
and Tipula spp. A non-cxhaustive list of particular specics
includes, but is not limited to, Agronnza frontella, Anas-
trepha suspensa, Anastrepha ludens, Anasirepha obliga, Bac-
trocera cucurbitae, Bactrocera dorsalis, Bactrocera
invadens, Bactrocera zonata, Ceratitis capitata, Dasineura
brassicae, Delia platura, Fannia canicularis, Fannia sca-
laris, Gasteropkilus intestinalis, Graciilia perseae, Haema-
tobia irritans, Hypoderma lineainm, Liviomyza brassicae,
Melophagus ovinus, Musca autumnalis, Musca domestica,
Oestrus ovis, Oscinella frit, Pegomya betae, Psila rosae,
Rhagoletis cerasi, Rhagoletis pomonella, Rhagoletis
mendax, Sitodiplosis masellana, and Stomoxys calcitrans.
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In another embodiment, the molecules of Formula One
may be used to control pests of the Order Hemiprera, A
non-exhaustive list of particular genera inchudes, but is not
limited to, Adeiges spp., Aulacaspis spp., Apkrophora spp.,
Aphis spp., Bemisia spp., Ceroplasies spp., Chionaspis spp.,
Chrysomphalus spp., Coccus spp., Empoasca spp., Lepi-
dosaphes spp., Lagynotonius spp.. Lvgus spp., Macrosiphum
SPD-, Nephotettix spp., Nezara spp., Philaernus spp., Phyto-
coris spp., Piezodorus spp., Planococcus spp., Psendococcus
spp-, Rhopalosiphum spp., Saissetia spp., Therioaphis spp.,
Toumeyella spp., Toxoptera spp., Trialeurodes spp., Triatoma
spp. and Uraspis spp. A non-exhaustive list of particular
specics includes, but is noi limited to, Aerosternum hilare,
Acyrthosiphon pisum, Aleyrodes proletella, Aleuradicus dis-
persus, Aleurothrixus floccosus. Amrasca bigutiula biguttula,
Aonidiella aurantii, Aphis gassypii, Aphis glvcines, Aphis
pomi, Aulacorthum solani, Bemisia argentifolii, Bemisia
tabaci, Blissus leucopterus, Brackvcorynella asparagi,
Brevennia rehi, Brevicoryne brassicae, Calocovis norvegi-
cus, Ceroplastes rubens, Cimex hemipterus, Cimex lectu-
larius, Dugbertus fasciatus, Dichelops furcatus, Diuraphis
noxia, Diaphorina citri, Dvsaphis plantaginea, Dysdercus
suturelfus, Edessa meditabunda, Erviosoma lanigerum, Eury-
gaster mawra, Euschistus heros, Euschistus servus, Helopel-
t1is antonii, Helopeltis theivora, Ieerpa purchasi, Idioscopus
nitidulus, Laodelphax striatellus, Leptocorisa oratorius,
Leptocorisa varicornis, Lygus hesperus, Maconellicoccus
hirsutus, Macrosiphum euphorbiae, Macrosiphum grana-
rium, Muacrosiphwm rosae, Macrosteles quadrilineatus,
Mahanarva frimbiolata, Metopolophivm dirhodum, Mictis
longicomis, Myzus persicae, Nephotettix cinetipes, Newrocol-
Fus longirostris, Nezara viridula, Nilaparvasa Iugens, Parla-
loria pergandii, Parlatoria ziziphi, Peregrinus maidis, Phyl-
loxera  vitifoliae, ~Phvsokermes piceae, Phytocoris
californicus, Phytocoris relativus, Piezodorus guildinii,
Poecilocapsus fineatus, Psallus vaccinicols, Pseuducysta
perseae, Psewdococeus brevipes, Quadraspidioius pernicio-
sus, Rhopalosiphum maidis, Rhopalosiphum padi, Saissetia
oleac, Scaptocoris castanea, Schizaphis graminum, Sitobion
avenae, Sogatella furcifera, Trialenrodes vaporariorum, Tri-
alevrodes abutiloneus, Unaspis vanonensis, and Zulia entr-
erriana,

In another embodiment, the molecules of Formula One
tmay be used to conirol pests of the Order Hymenoptera, A
non-exhaustive tist of particular genera includes, but is not
limited to, Acromvrmex spp., Afta spp., Camponotus spp.,
Diprion spp., Formica spp.. Monomorium spp., Neodiprion
spp., Pogonomprmex spp., Pofistes spp., Solenopsis spp.,
Vespula spp.. and Xylocopa spp. A non-exhaustive list of
particular species includes, but is not limited to, Athalia
rosae, Aita texana, Iridomyrmex kumilis, Moromorium mini-
munt, Monomorium pharaonis, Solenopsis invicta, Solenop-
sis geminata, Solenapsis molesta, Solenopsis richtery, Sole-
nopsis xyloni, and Tapinoma sessile.

In another embodiment, the molecules of Formula One
may be used to control pests of the Order Isoptera. A non-
exhaustive list of particular genera includes, but is not limited
to, Coplotermes spp., Cornitermes spp., Criptotermes spp.,
Heterotermes spp., Kalotermes spp., Incisitermes spp., Mac-
rotermes spp., Marginitermes spp., Microcerotermes spp..
Procornitermes spp., Reticulitermes spp., Schedorhinoter-
mes spp., and Zootermopsis spp. A non-exhaustive list of
particular species includes, but is not limited to, Coprofermes
curvignathus, Coptotermes frenchi, Coplotermes farmosa-
nus, Heterotermes aureus, Microtermes obesi, Reticulitermes
banyulensis, Reticulitermes grassei, Reticulitermes flavipes,
Reticulitermes hageni, Reticulitermes hesperus, Reticuliter-
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mes santonensis, Reticulitermes speratus, Reticulitermes
tibialis, and Reticulitermes virginicus,

In another embodiment, the molecules of Formula One
may be used to control pests of the Order Lepidoptera, A
nen-exhaustive list of particular genera includes, but is not
limited to, ddoxophyes spp.. Agrotis spp., Argyvrotaenia spp.,
Cacoeciaspp., Caloptilia spp., Chilo spp., Chrysodeixis spp.,
Colias spp., Crambus spp.. Diaphania spp., Diatraea spp.,
Earias spp., Ephestia spp., Epimecis spp., feltia spp., Gor-
tyna spp., {lelicoverpa spp., Heliothis spp., Indarbela spp.,
Lithoeolletis spp., Loxagrotis spp., Malacosoma spp.,
Peridroma spp., Phyllonarveter spp., Pseudaletia spp., Sesa-
mia  spp.. Spodoptera spp., Sypanthedon spp., and
Yponomeuta spp. A nop-exhaustive list of particular species
includes, bt is not limited to, Ackhaea Janata, Adoxophves
orana, Agrotis ipsilon, Alabama argillacea, Amorbia
cuneana, Amyelois transitella, Anacamptodes defectaria,
Anarsia lineatella, Anomis sabulifera, Anticarsia gemmata-
lis, Archips argyrospila, Archips rosana, Argyrotaenia cit-
rana, Autographa gamma, Bonagota crangodes, Borbo cin-
nara, Bucculatrix thurbericlia, Capua reticulana, Carposina
niponensis, Chlumetia transversa, Choristonewra rosaceana,
Cnaphalocrocis medinalis, Conopomorpha cramerella, Cos-
sus cossus, Cvdia caryana, Cvdia funcbrana, Cydia molesta,
Cydia nigricana, Cydia pomonella, Darna diducta, Diatraea
saccharalis, Diatraea grandiosella, Earias insulana, Earias
vittella, Ecdytalopha aurantiamum, Elasmopalpus lignosel-
lus, Ephestia cautella, Ephestia elutella, Ephestia kuehniefla,
Epinotia aporema, Epiphyas postvittana, Erionota thrax,
Eupoecilia  ambigueila, Euxoa auxiliaris, Grapholita
molesta, Hedviepta indicata, Helicoverpa armigera, Heli-
coverpa zea, Heliothis vivescens, Hellula undalis, Keiferia
lvcopersicella, Lewcinodes orbonalis, Leucoptera coffeella,
Leucoptera malifoliella, Lobesia botrana, Loxagrotis albi-
costa, Lvmantria dispar, Lyonetia clerkella, Makasena cor-
beiti, Mamestra brassicae, Maruca testulalis, Metisa plana,
Mythimna unipuncta, Neoleucinodes elegantalis, Nvmphula
depuncialis, Operophiera brumata, Ostrinia nubilalis, Oxy-
dia vesulia, Pandemis cerasana, Pandemis heparana, Papilio
demodocus, Pectinophora gossypiella, Peridroma sancia,
Perileucoptera coffectla, Phthorimaea operculella, Phyvlloc-
nistis citrella, Pieris rapae, Plathypena scabra, Plodia inter-
puncrella, Plutella xylostella, Polvchrosis viteana, Prays
endocarpa, Pravs oleae, Pseudaletia unipuncta, Pseudopiu-
sia includens, Rachiplusia nu, Scirpophaga incertulas, Sesa-
mia inferens, Sesamia nonagricides, Setora nitens, Sitotroga
cerealella, Sparganothis pilleriana, Spodaptera exigua,
Spodoptera frugiperda, Spodoptera eridania, Thecla basil-
ides, Tineola bisselliella, Trichoplusia ni, Titg absoluta, Zeu-
zera coffeae, and Zewzera pyrina,

In another embodiment, the molecules of Formula One
may be used to control pests of the Order Mallophaga. A
non-exhaustive list of particular genera includes, but is not
limited to, Anaticola spp., Bovicola spp., Chelopistes spp.,
Ganiodes spp., Menacanthus spp., and Trichodectes spp. A
non-exhaustive list of particular specics includes, but is not
limited to, Bovicola bovis, Bovicola caprae, Bovicola ovis,
Chelopistes meleagridis, Goniodes dissimilis, Goniodes
gigas, Menacanthus stramineus, Menopon gailinae, and Tri-
chodectes canis.

In another embodiment, the molecules of Formula One
may be used to control pests of the Order Orthoptera, A
non-gxhaustive list of particular genera includes, but is not
limited 10, Melanoplus spp., and Prerophyila spp. A non-
cxhaustive list of particular species includes, but is not limited
to, Amabrus simplex, Grvllotalpa africana, Gryllotalpa aus-
tralis, Gryllotalpa brachyptera. Gryilotalpa hexadactyla,
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Locusta migratoria, Microcentrum retinerve, Schistocerca
gregaria, and Scudderia furcata,

In another cmbodiment, the molecules of Formula One
may be used to control pests of the Order Siphonaptera. A
non-exhaustive list of particular species includes, but is not
limited to, Ceratophyilus gallinae, Ceratophylius niger,
Cienocephalides canis, Crenocephalides felis, and Pulex irri-
fans.

In another embodiment, the molecules of Formula One
may be used to control pests of the Order Thysanuptera. A
non-exhavstive list of particular genera includes, but is not
limited to, Caliothrips spp., Frankliniella spp., Scirtathrips
spp., and Thrips spp. A non-exhaustive list of particular sp,
includes, but is not limited 10, Frankiiniella fisca, Franklin-
iclla vecidentalis, Frankdiniclla schultzei, Frankfiniella wifl-
famsi. Heliothrips haemorrhoidalis, Rhipiphorothrips cruen-
tatus, Scirtothrips citri, Scirfothrips  dorsalis, and
Tacniothrips rhopalantennalis, Thrips hawaiiensis, Thrips
nigropilosus, Thrips orientalis, Thrips tabaci,

In another embodiment, the molecules of Formula One
may be used to contral pests of the Order Thysanura, A
non-exhaustive list of particular genera includes, but is not
limited to, Lepisma spp. and Thermobia spp.

In another embodiment, the molecules of Formula One
may be used to control pests of the Qrder Acarina. A non-
exhaustive list of particular genera includes, but is not limited
to, Acarus spp., Aculops spp., Boophilus spp., Demodex spp..
Dermacentor spp., Epitrimerus spp., Eviophyes spp., Ixodes
spp., Oligonychus spp., Panonychus spp., Rhizoglyphus spp.,
and Tetranychus spp, A non-exhaustive list of particular spe-
cies includes, but is not limited to, Acarapis woodi, Acarus
siro, Aceria mangiferae, Aculops lveopersici, Aculus pele-
kassi. Aculus schlechtendali, Amblyomma americanum,
Brevipalpus obovatus, Brevipalpus phoenicis, Dermacentar
variabilis, Dermatophagoides pteronyssinus, Eotetranychus
carpini, Notoedres cati, Oligonyehus coffeae, Oligonychus
ilicis, Panonychus citri, Panonychus wlmi, Phvilocoptruta
oleivora, Polyphagotarsonemus latus, Rhbipicephalus san-
guineus, Sarcoptes scabiei, Tegolophus perseaflorae, Tet-
ranychus wrticae, and Varroa destructor.

In ancther embodiment, the molecules of Formula One
may be used 1o control pest of the Order Symphyla. A non-
cxhaustive list of particular sp. includes, but is not Yimited to,
Scutigerella immaculata.

In another cmbodiment, the molecules of Formula One
may be used to control pests of the Phylum Nematoda, A
non-exhaustive list of particular genera includes, but is not
limited to. Aphelenchoides spp., Belonolaimus spp., Cricone-
mella spp., Ditvienchus spp., Heterodera spp., Hirschmans
niella spp., Hoplolaimus spp., Meloidogyne spp., Pratylen-
chus spp., and Radopholus spp. A non-cxhaustive list of
particular sp. includes, but is not limited 1o, Dirgfilaria inmi-
1is, Heterodera zeae, Meloidogyne incognita, Meloidogyne
Javanica, Onchocerca volvulus, Radopholus similis, and
Rotvlenchulus reniformis.

For additional information consult “Hanpeook or Pest Con-
TROL—THE BEHAVIOR, LiFe HisTory, avp CoNTROL OF HousEsoLD
Pests™ by Amold Mallis, 9th Edition, copyright 2004 by GIE
Media Inc.

Applications

Molecules of Formula Onc are generally used in amotmts
from about 0.01 grams per hectare ta about 5000 grams per
hectare (o provide control. Amounts from about 0.1 grams per
hectare to abour 500 grams per hectare are generally pre-
ferred, and amounts from about 1 pram per hectare to about 50
grams per hectare are gencrally more preferred.

)
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The area to which a molecule of Formula One is applied
can be any area inhabited (or maybe inhahited, or traversed
by) a pest, for example: where crops, trees, fruits, cereals,
fodder species, vines, turf and omamental plants, are grow-
ing; where domesticated animals are residing; the interior or
exterior surfaces of buildings (such as places where grains arc
stored), the materials of construction used in building (such as
impregnated wood), and the soil around buildings. Particular
crop areas to use a molecule of Formula One include areas
where apples, com, sunflowers, cotton, soybeans, canola,
wheat, rice, sotghum, barley, oats, potatoes, oranges, alfalfa,
lettuce, sirawberries, tomatoes, peppers, crucifers, pears,
tobacca, almonds, sugar beets, beans and other valuable crops
are growing or the seeds thereof are going to be planted. 1t is
also advantageous to use ammonium sulfate with a molecule
of Formula One when growing various plants,

Controlling pests generally means that pest populations,
pest activity, or both, are reduced in an arca, This can come
about when: pest populations are repulsed from an area; when
pests are incapacitated in or around an arca; or pests are
exterminated, in wholc, or in part, in or around an area. Of
course, a combination of these results can oceur. Generally,
pest populations, activity, or both are desirably reduced more
than fifty percent, preferably morc than 90 percent. Generaliy,
the area is not in or on a human; consequently, the locus is
generally a non-human area,

The molecules of Formula Onc may be used in mixtures,
applied simultaneously or sequentially, alone or with other
compounds to enhance plant vigor {e.g. to grow a better root
system, to better withstand stressful growing conditions).
Such olher compounds are, for example, compounds that
modulite plant ethylene receptors, most nnably | -methylcy-
clopropene (also known as 1-MCP). Furthermore, such mal-
ecules may be used during times when pest activity is low,
such as belore the plants that are growing begin to produce
valuable agricultural commodities. Such times include the
carly planting season when pest pressure is usually low.

The molecules of Formula One can be applied to the foliar
and fruiting portions of plants to control pests. The molecules
will either come in direct contact with the pest, or the pest will
consume the pesticide when eating [eaf, {ruit mass, or extract-
ing sap, that contains the pesticide. The molecules of Formula
One can also be applied to the soil, and when applied in this
manner, root and stem feeding pests can be controlled. The
roots can absorb 8 molecule laking it up into the foliar por-
tions of the plant 10 control above ground chewing and sap
feeding pests.

Gencrally, with baits, the baits are placed in the ground
where, for example, termites can come into contact witl,
and/or be attracted to, the bait. Baits can also be applied to a
surface of a huilding, (horizontal, verlical, or slant surface)
where, for example, ants, termites, cockroaches, and flics, can
come into contact with, and/or be attracted to, the bait. Baits
can comprise a molecule of Formula One.

Themolecules of Formula One can be encapsulated inside,
or placed on the surface of a capsule. The size of the capsules
can range from nanometer size (about 100-900 nanonieters in
diameter) to micrometer size (about 10-900 microns in diam-
cter).

Because of the unique ability of the eggs of some pests to
resist certain pesticides, repeated applications of the mol-
ecules of Formula One may be desirable to control newly
emerged larvae.

Syslemic movement of pesticides in plants may be utilized
to control pests on one portion of the plant by applying (for
example by spraying an area) the molecules of Formula One
to a different portion of the plant, For example, contral of
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foliar-feeding insects can be achieved by drip irrigation or
furrow application, by treating the soil with for example pre-
or post-planting soil drench, or by treating the sceds of a plant
before planting,

Seed treatment can be applied 10 all types of seeds, includ-
ing those fram which plants genetically modified to express
specialized fraits will germinate. Representative examples
include those expressing proteins toxic to invertebrate pests,
such as Bacillus thuringiensis or other insecticidal toxins,
those expressing herbicide resisiance, such as “Roundup
Ready™ seed, or those with “stacked” foreign genes express-
ing insecticidal toxins, herbicide resistance, nutrition-en-
hancement, drought resistance, or any other beneficial traits.
Furthermore, such seed treatments with the molceules of
Formula One may further enhance the ability of a plant to
better withstand stressful growing conditions. This results in
a healthier, more vigorous plant, which can lead 1o higher
yields at harvest time. Generally, about 1 gram of the mal-
ecules of Formula One 10 about 500 grams per 100,000 secds
is expected to provide good benefits, amounts from about 10
grams to about 100 grams per 100,000 seeds is expected to
provide better benefits, and amounts from about 25 grams to
about 75 grams per 100,000 sceds is expected 1o provide even
better bencfits.

1t should be readily apparent that the molecules of Formula
One may be used on, in, oraround plants genetically modified
1o cxpress specialized traits, such as Bacillus thuringiensis or
other insecticida] toxins, or thosc expressing herbicide resis-
tance, or those with “stacked” foreign genes expressing insec-
ticida) toxins, herbicide resistance, nutrition-enhancement, or
any other henclicial traits,

The malecules of Formula Cne may be used for controlling
endoparasites and ectoparasites in the veterinary medicine
sector or in the field of non-human animal keeping. The
molecules of Formula One are applied, such as by oral admin-
istration in the form of, for example, tablets, capsules, drinks,
granules, by dermal application in the form of, for example,
dipping, spraying, pouring on, spotting on, and dusting, and
by pareateral administration in the form of, for example, an
injection.

The malecules of Formula Cne may also be employed
advantageously in livestock keeping, for example, catile,
sheep, pips, chickens, and peese. They may also be employed
advantageously in pets such as, horses, dogs, and cats. Par-
licular pests to control would be {leas and ticks that are bath-
crsome to such animals, Suitable formulations are adminis-
tercd orally to the animals with the drinking water or feed.
The dosages and formulations that are suitable depend on the
species,

The molecules of Formula One may also be used for con-
trolling parasitic worms, especially of the intestine, in the
animals listed above.

The molecules of Formula One may also be employed in
therapeutic methods for human health care. Such methods
include, but are limited to, oral administration in the form of,
for example, tablets, capsules, drinks, gramules, and by der-
mal application.

Pests around the world have been migrating 10 new envi-
ronments (for such pest) and thereafter becoming a new inva-
sive species in such new environment. The molecules of For-
mla One may also be used on such new invasive species to
centrol them in such new environment,

The molecuies of Formula One may also be used in an arca
where plants, such as crops, are growing (e.g. pre-planting,
planting, pre-harvesting) and where there are low levels (cven
no actual presence) of pests that can commercially damage
such plants. The use of such molecules in such area is 10
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benefit the plants being grown in the area. Such bencfits, may
inclnde, but arc not limited to, improving the health of a plant,
improving, the vield of a plant (¢.g. increased biomass and/or
increased content of valvable ingredicnts), improving the
vigor of a plant (c.g. improved plant growth and/or greener
leaves), improving the quality of a plant (e.g. improved con-
tent or composition of certain ingredients), and improving the
tolerance to abiotic and/or biotic stress of the plant.

Before a pesticide can be used or sold commercially, such
pesticide undergocs lenpthy evaluation processes by various
goverunental authorities (local, regional, state, national, and
international}. Voluminous data requirements are specified by
regulatory authorities and must be addressed through data
generation and submission by the product registrant or by a
third party on the product registrant's bebalf, often using a

10
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computer with a connection lo the World Wide Web. These
goveramental authorities then review such data and ifa deter-
mination of safety is concluded, provide the potential user or
seller with product registration approval. Thereafier, in that
locality where the product registration is granted and sup-
ported, such user or seller may use or sell such pesticide,

A molecule according to Formula One can be tasted to
determine its efficacy against pests, Furthermere, mode of
action studies can be conducted to determine if said molecule
has a different mode of action than other pesticides. Thereaf-
fer, such acquired data can be disseminated, such as by the
internet, to third parties.

The headings in this document are for convenicnee only
and must not be used to interpret any portion hereof,

Table Section

TABLE 1

Compeund Number ard Structure

Campound Na. Appearance Structure
1 CH; O, CH;
N%< S <
N—N\ CH;
.
l Ny CH;
=
N
CH3 O, S\
N 4 CH;z
N—N
— \
I e CHz
P
N
3 Orange Dil CH; Q
. ¢< >—o CHy
N—N\ >LC]{J
=
I Sy CHy HaC
=
N
4 CH;

CH; O CHj
o
N H;C
Semi-salid CH; 9,
,< >—cz{3
N ="
N—N
S
Sy
=



US 8,680,121 B2

45
TABLE 1-continued
Compound Number and Struchare
Compound No. Appearance Struchire
6 Yellow Ol CH; Q
/< >—-(.H;
——N
\
7 Yellow Qil CH; O Cl;
N ;< E /e
N— N\HJC
o
I R CH,
P
N
8 Yellow Solid

E

F

CH; O
F

N
N—N\
l Sy Cliy
=
N

CH;
CH, O
N
N-—N\
| N = Chy
e
N

/

9 Yellow Qil

BN

10 Yeliow il /CHg
Ciy O §
N— N\
T,
| S Clly
N
1 Yellow Qil CH; O, CH;

N%< i 7 e,

N—N HiC
Sy
e
N

/
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TABLE 1-continued
Compound Mumber and Stnicture
Compound No. Appeamnce Structure
12 Yellow Qi CH; O,
N/
N—N F
e F
N F
L
N
13 Yellow Solid CH; O, CH;
N%< E /e
N—N H:C
o
N
I H:C
o
N
14 Yellow Solid Cl O
R —d
N—N
e F F
N > !
| B
=
N
15 Yeliow Ol CHy
CH;
A
N=—N
T
®
-
N
16 Yellow Qil CH; O H,.C CH;
A
N—N\ S
T
| \ CH3 CH3
e
N
17 Yetlow Oil CH; O, ClLy
A
N-—N CHy
o
N >
| HiC
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TABLE 1-continued

Compound Number and Structure

Compound No. Appeamnce Structure
18 Yellow Qil /CH_-;
CH; O S
N—N
o
SN >
[ HyC
P 3
N
19 Yeltow Oil CHz
CH; O,
N&==
N—N
T
“ >
| b
N
20 Yellow Qil CH; O, CHy
A I
N—N CH;
T
®
ra
N
21 Yellow Oil CH;
/
Ci; O S
N—N
o
®
=
N
2 Yellow Oil CH; Q CH;
N f< } <
N --N\ CHy
F. e
[ N CH,
=
N
23 Yellow Oil /CH;
CH; O $
. ¢< >_/_
N— N\
o
] R CH;
=
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TABLE 1-contimued

Compound Mumnber and Stucture

Compound No. Appcarance Struchire
24 Yellow Oil CH; Q CH;
N=" 3 :
N—N CH;
F S
N >
’ 1610
=

N

25 White Oil CH;y

25 Yellow Ol CH; O CH;

N
27 Whize Oit /(:1 I
CH; Q 8
) %< V-
N—N
3 S
®
=
N
28 Ye]iuw Oil CH;
CH; 0 §
N
N— 1\\ CH;
o
I Ry CH,
=
N
) Yellow Qil CHs
CH; O §
N >_<7
N—N CH;
oo,
N >
IC
P 3
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TABLE 1-continued

Compound Number and Stnictute

Compound No, Appearance Stnientre
30 Yellow Oil CH; O, H:C  CH;
A
(j)w > \
| CH;
3l Yellow Oil CH; Q
>—CH3
N=
—N
Co. >
32 Yellow Oil Ci; O H;C CH;
N—N s
T,
| CH;
33 White Qi Ciy O,

>—CH;

N¢<N—N
@/L\xz <ﬁ

34 While Oil CH;
/
CHy; Q g
Nﬁ< >_<7
N—N\ CH;
F. e
I R CH;
=
N
38 Yellow O3l CH; O H:C ClIf
A
N—N\ s\
F, e,
| Ry CHy CH;
P
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TABLE 1-continued

Compound Number and Structure

Compound No. Appearance Structure
38 Yellow Oil CHy
!/
CHg S
CH3
37 White Qil CH1 o] H;C CH3
g\
CH3
g Yellow Qit CH; 0O H3C CH;
S
\
CHz
39 Brown Solid (:1 0
LH.]
N—’U

40 Yellow Qit

\——-N

41 Yellow Oil : i

/3\
TO
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Analvtical Data

Compound
No.

MP
e

IR
{em™)

Mass

HNMR

CNMR

i

122-125

130.9-131.5

1682

1717

3389,
2078,
2930,
1730,
1478,
1275,
1252,
1156,
1017,
051,
11,
573

ESDMS
m'z
250 (M +1)

ESIMS
miz
364 (M + 1)

ESIMS
mfz
289 (M + 1)

ESIMS

mz

289 (M + 1),
2BTM-1)

ESIMS
m'z

217 [(M + H)-

ESDMS
m'z

231 ([M + HJ").

ESIMS
mfz

273 (M + H]").

ESIMS
miz

209 (M + H]*),

'H NMR (400 MHz,
DMS0-dg) 8 8.97 (brs,

1H), 842 (4, ) = 4.8, 1.5 Hz,
1H}, 8.12-801 (m,

2H}, 7.41-7.38 (m, 1H),

3.27 (s, 3H), 2.24 (s, 3H),
2.19-2.09 (m, 1H), 0.98 (d,
J=7.2 iz, 813).

TH NMR {400 MHz,

CDCl;) & 8.94 (brs, 1H),
847 (dd,J= 5.0, 1.4 1I7,
1H), 8.04 (dt, } = 8.2, 1.5 Hx,
1H), 1.36-7.27 (m,

2H), 3.39 (s, 3H),

3.25-3.18 (m, 18}, 2.38 (s, 3H),
2.27-2.19 (m, 2§T), 2.02 (s,
3H).1.24 (d,1 = 6.2 Hz,

3H).

YT NMR (400 Mz,

CDCL) 6892 (d, 1= 2.4 Hz,
LH), 843 {dd, J = 4.0,

1.4 Hz, 1H}, 8.03 (di, ] = 8.3,
1.6 Hz, 1H), 7.28 (dd.
J=7.7,48Hz, IH),

7.21 (5. 1H), 3.38 (5, 3H),
2.36 (s, 3H), 1.43 (s, 9H).

TH NMR (300 MHz,

DMSO, Major isomer) &
10.41 (s, 1H), 8.81 (s, 1H),
.39 {5, 1M}, 7.95 (d, ] = 8.0 Hz,
1H),

7.44.7.28 (m, 1H), 2.21 (5, 3H),
2.18 (s, 3H), 1.46 (5. 9H),

'H NMR (300 MHz,
CDCty) & 10.87 (s, 1H),
8.76 (s, 1H), 8.36 (br s,
iH), 7.96 (d, F = 7.7, 1H),
7.31-7.20 {m, 2H}, 2.25 (s,
3H), 2.13 (5, 3H).

'H NMR (300 Mz,

CDCly) b 8.98-8.87 (i,

1H), 8.50 (s, 1H). 8.07 (dd.

T= 76,20 Kz, 1H),

7.36-7.31 (m, 1H),

7.30-7.28 (m, 1H), 3.35 (s, 3H}),
238(d,J=1.3 Hz, 3H). 1.84 (5,
3H).

TH NMR (300 MHz,

CDCly) §8.93 (s, 1H),

847 (s, 1H), 8.11-8.02 (m,
1H),7.30 (d,7 = 1.4 Hz,
2H),3.31 d,J = 2.1 He,

3H), 2.37(d. ] =2.1 Hz,
3H),1.13 (d, T = 2.1 Hz,

SH).

'H NMR. {300 MHz,

CDCly} 6 8.96 (s, 1H),

254 (d, J=4.3 Hz, 1H), .08 {d,
J=179Hz 1H),

7.39-7.31 {m, 1H), 7.30 (s, 1H),
3.43 (s, 3H),

3.05-2.78 (m, 2H), 2.41 {s, 3H).

13C NMR (76 MHz,
CDCly} 5 169.11,
147.16, 146.66,
145,81, 135.00,
132.92,124.15,
116.96,30.11, 31.26,
12.22,

13C NMR (76 MHz,
CDCl,) 6171.74,
148.65, 146.34.
145.35, 137.32,
132.34, 129.32,
123.94, 114.61,
36.83,20.20,12.15.

13C NMR (76 MHz,
CDCly) 515330,
148.16, 146.33,
136.37, 132.44,
123.63, 116.04,
40.57, 28.44, 27.49,
16.33,12.63, 12.61.

r‘;”U
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TABLE 2-continued
Amnalytical Data
Compound MP R
No. ¢C) (em™) Mass HNMR CNMR
9 ESTMS 'H NMR (300 MHz, 13C NMR (76 MHz,
mz. CDCLy) 8 8.95 (s, 1H), CDCly) 317447,
273 ([M + H]*).  8.51(s, tH), 808 (d,J = 7.5 Hz, 14797, 146,43,
1H), 7.33 (dd, ] = 7.6, 5.0 Hz, 14542, 136,73,
1H), 7.26 (s, L H), 132.21, 123.65,
3.38 (s, 3H), 2.37 (5, 3H), 114.79, 37.11, 31.51,
212-192 (m, 2H), L.6D (dt. T = 14,8,  30.09,26.99, 22.56,
7.3 Hz, 2H), 14,13, 12.43.
1.35-1.20 (in, 2H), 0.86 (1, J = 7.2 Hz,
3H).
10 ESIMS 'H NMR (300 MHz, ¢ NMR (76 MHz,
'z CDCl;) 6 8.97-8.89 (d, J = 2.4 Ha2, CDCl;) §172.34,
291 (M+H]"). 1E), 148,63, 14647,
8.54.8,44 (m, 1H), 8.11-7.98 (m, 145,34, 137.05,
1H), 7.35-7.28 (. 2H), 132.21, 128.84,
3.42-3.38 (s, 3H), 123.56, 114,79,
2.85-2.66(t, I = 6.9 Hz, 2H), 37.14,31.46,29.32,
242238 (s, 3K), 16.10,12.3K.
2.37-2.16 (m, 21D),
2.09-2.00 s, 311).
11 ESIMS 'H NMR (300 MHz, 13C NMR (76 MHz,
m'z CDCly) 6 8.92 (s, 1H). CDCly) 8177.72,
JI(M+H])Y). 847 (s, 1H). 8.08 (d. T - 7.8 Hz, 148.07, 147.05,
{K), 7.38-7.23 (m, 2H), 146.11, 135.23,
381 (dd.J=14.1,7.1 Ha. 132.08, 129.62,
1H), 3.30 (dd, § = 14.2,7.1 Hz, 123.72,117.42,
1H), 2.39 (s, 31D), 56.21,40.51, 29.96,
1.21 (s, 3H), 1.12 (s, 9ID), 28.76,27.70,12.70,
0.96-0.80 (m, 1H), 8.86, 4.34, 3,33,
0.54-0.43 (m, 2H), 0.08 (d, f = 4.7 Hz,
2H).
12 ESIMS 'HNMR (300 MHz, 3C NMR (76 MHz,
mfz CDCL,) 5 8.96 (5, 1H), CDCly) 6 164.22,
339{M+H]*). B.S52(s, 1H),8.10 (dd, J = 8.0, 148.46, 146.04,
1.9 Hz, 1H), 7.36 (dd. T = 8.4, 137.03, 132.33,
5.2 Hz, 1H), 7.31 s, 129.01, 125.67,
1H), 3.86-3.71 {m, LH), 123.65,122.27,
3.66-3.52 (m, TH), 115.77, $3.92, 37.26,
3.05-2.79 (m. 2H). 2.43 (s, 3H). 36.87, 36.47,36.07.
Q.89 (ddd, I = 7.6,4.9, 2.7 Hz, 12.21,8.56,4.20,
1H), 0.63-0.52 (m, 3.44,
2H), 0.22 {t, ] = 3.8 Hz,
2H).
13 ESIMS 'H NMR (300 MHz, B3¢ NMR (76 MHz,
mfz CDCly) 6 8.95 (s, 1H), CDCly) §177.89,
287 M+ HJ"). 851 (s, 1H), 8.09(dt, ] = 8.0, 148.35, 146.90,
1.8 Hz, 1H),7.32 (m, 111}, 135.90, 132.36,
7.27 (5, 1), 4.14 (dq, ] = 14.3, 120.57, 123,88,
7.2 Hz, 1HY, 3.40 (dq, 117.53, 47.56, 40.55,
Tw14.1, 7.1 Hz, 1H), 20.03,28.66, 27.64,
2.39 (s, 3H).1.26-1.17 (m, 12.88.
3H). 1.14 {s, 9H).
14 ESDMS 'H NMR (300 MHz, L3¢ NMR (76 MHz,
vz CDCL;) H8.98 (d, J = 2.2 Mz, CDCly) & 148.88,

313 ([M + '),

1H), 8.52 {s, 1),
£.17-7.99 {m, 1H),

7.43-7.29 {m, 1H}, 4.13 (dg, ] = 14.4,
7.3 He, 1H), 3.68 (dy, T = 14,2,

7.1 Hz, 1H), 2.85 (dz,

1-17.6,8.2 Hz, 2H),

240 (5, 310, 1,20 (t, 1 = 7.2 Tz,

3H).

146.66, 146,01,
132.54,129.05,
125.45, 123.94,
121.78, 115.69,
44.82, 37,08, 36.61,
29.96,12.59,12.19,
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TABLE 2-continued
Analviical Data
Compound MP IR
Na. FC)  (em™) Mass HNMR CNMR
15 ESIMS 'H NMR (300 MHz. *%C NMR (76 MHz,
m'z CDCl,) 5 8.95 (s, 1HY, CDCl;) 6154.33,
313 (M +HP).  850(d,]=4.8 Hz, 1H), 8.09 (d, 153.77, 148.52,
T=7.9Hz, 1H),7.33 (dd, ] = 8.0, 146.65, 132.25,
49 Hz, 1H), 123,85, 115.84,
7.27-7.26 {m, 2H). 53.59,31.69, 20.94,
3.82-3.65 (m, 1H), 3.65-3,5} (m, 26.85,24.05,12.55,
1H), 2.40 (s, 310), 14,06,12,42,9.17,
2.08-1.92 (m, 2H). 1.39 (p. F = 7.4 Hz,  4.24, 3.70.
2H).
1.34-1.15 (m, 4H), 1.04-0.81 {m,
1H), 0.83 (1. J= 7.3 Hz,
3H),0.54 (d, ] = 8.0 Hz,
2H),0.18 2, T = 4.6 Hz,
2H).
16 ESIMS *H NMR (301 MHz, 13C NMR (76 MHz,
mfz CDCl,) 8 898 (5, 1H), CDCL) H176.05,
319 (M +H)"). 851 (5,1H).8.21 (d,] = 7.6 Hz, 146.89, 146,39,
1H}, 7.51-7.34 (m. 2H), 144.66, 135.66.
3.36 (s, 3H5),2.84 {d. J = 12.7 H, 133.74, 124.44,
1H), 115,68, 47,84, 46.51,
2.69-2.58 (m. 1H}, 2.45 (5, 3H), 40.76,30.03, 26,48,
2.15 (s, 3H), 1.24 (5, 3H), 25.90, 18.35, 12.69.
1.15 (d. 7= 8.7 Hz, 34).
17 ESIMS 'H NMR (300 MHz, 13C NMR {76 MHz,
miz CICly) $8.93 (3, tH), CDCly) 6 148,36,
(M +H]Y. 848 (s, 1H), 8.06 (d, } = 7.9 Hz, 14647, 146.18,
1H), 7.30 (44, T = 7.6, 4.8 Hz, 13636, 132.27,
1H), 7.22 (s, 1 H), 123.80,116.23,
4.03 (dt, J = 14.3, 7.1 He, 1H), 44,53, 30.1t, 20,70,
361 (dg, T = 14.1,7.1 iz, 19.54,12.97, 12,45,
1H), 235 (s, 3H), 2.21 (s,
1H), 1.20-1.15 (m, 3H),
1.08 {d, T = 6.4 Hz, 61).
18 ESIMS 'HNMER (301 MHz, 3¢ NMR (76 MHz,
m'z CDCLy) 6892 (s, 1H), CDCly) 617198,
305 ((M +HJ*). 847 (s, tH),R06 (4, ] = 7.5 Hz, 148.24, 146.28,
1H), 7.31 {dd, ] = 7.4, 4.1 Hz, 146.10. 136,77,
1H), 7.26-7.23 {m, 132.45, 129.43,
11), 4.06 (dq, ] = 14.4,7.1 Hz, 123.89, 114,086,
1H), 3.64 (dg, I = 14.3, 44.51,32.22,29.39,
7.2 M, YH), 2.75 (t, I = 6.7 Hz, 16.31,12.90, 12.49.
2H), 2.38 (5, 3H),
2.26 (dd, ] = 13.5, 6.7 Hz, 2H),
2.01 (5, 31), 119 (1, T = 7.5 Hz,
3H).
19 ESIMS 'H NMR (300 MHz, A0 NMR (76 MHz,
m'z CDCL,) & 8.95 (s, 1H), CDCiy) 614826,
BT (M+H)). 850 (s, 1H), 808 {d, = 7.8 Hz, 146.37, 146.12,
1H), 7.32 {t, J = 6.0 Hz, 132,35, 123.88,
1H), 7.21 (5. 1H), 4.0 (dd, 115.97, 44.36, 31.88,
1=139, 7.0 Hz, 1H), 30.03, 26.93, 22.54,
3.65 (dd, J = 14,0, 7.0 Hz. 1H}, 14,16, £2.98, 12,48,
237 (s, 3H), 1.96 (s, 2H),
1.59 (¢, T = 7.3 Hz, 2H),
1.25-1.16 (m, $H),
0.85 (2, J = 7.2 Hz, 3H).
20 ESIMS 'H NMR (300 MEz, 3C NMR (76 MHz,
m/z CDCly) 5892 (s, LH), CDCly) 614832,
200 (M + Hi*).  8.47 (5. 1H), 8.05(d, T » 7.4 Hz, 146,47, 136.48,

1H), 7.26 {s, 2H),

3.79-2.61 (m. 1K), 3.5 {dd, T = 14.1,
7.2 He, 1H). 2.37 (5.

3H), 2,25 (s, LH), 1.08 {d, J = 5.9 Hz,
6H), 0.92 (s. LH),

051 (d, 1= 7.5 Hz, 2H).

0.4 (2, 1= 3.9 Iz, 2H).

132.20, 129.47,
123.78, 116.11,
53.77, 30,00, 2076,
19.52,12.49,9.25,
4,38, 3.73.
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TABLE 2-continued
Analytical Data
Compeund MP R
No. (CC)  (em™) Mass HNMR CNMR
b ESIMS 'H NMR (300 MHz, 3 NMR (76 MHz,
m'z CDCl3) §8.95 {5, 1H). CDClY 817212,
BI{M+H]').  8.50 (s, 1H), 8.09(d. ] = 7.9 He, 148,48, 146.53.
1H), 7.30 (s, 25D), 146,29, 136,78,
3.82.3.67 (m, 1H), 132.21, 120.33,
3.67-3.53(m, 1H),2.78 (1. Jm 6.9 Iz,  123.67,115.82,
2H), 2.42 (5, 3H), 53.83,32.19,29.41,
231 (1.7 = 6.8 He, 2H), 2.04 (s, 16.32,12.56,9.23,
3H), 0.95 (dd, J = 9.8, 5.2 Hz, 4,44, 3,89,
1H),0.55 (d, ] = 7.8 H,
2H),0.19 2, J = 3.9 Hz.
2H).
22 ESIMS "H NMR (300 MHz, ¢ NMR (76 MHz,
mfz CDCL) A 8.7 (s, 1H), CDCl;) 6146.17,
277 (M + HI").  834(d, J= 2.3 Hz, 1H), 142,30, 136.75,
7.82 (&id, 1= 9.6,2.7, 1.7 Hz. 136.43, 119,19,
1H), 7.30 (s, 1H), 3.38 (s, 118.93, 11593,
3H), 2.37 (s, 3H), 37,40, 29.77. 29.60,
217-5.94 (m, 1H), 110 (6, T = 6.5 Hz,  20.4%,19.41, 12.06.
6H).
23 ESTMS ' NMR (300 MHz, 3C NMR (76 MHz,
miz COCL) 6 8.74 (5, 11D, CDCI,) 5161.87,
309 (M+H",  835(.1H),7.81{d,] =93 Hz, 158.47, 145.96,
T}, 732 (5, 1H), 3.39 (5, 142,37, 136.90,
3H), 277 {t. 1= 6.8 11z, 136,58, 119.19,
2H), 2.3 {s. 3H), 2,30 (dv. 118.94, 115.66,
1139, 6.8 He, 2H), 37.25,31.88, 29,30,
2.03 {5, 3H). 16,21, 12,13,
24 ESIMS 'H NMR (300 MHz, 3 NMR (76 MHz,
miz CDCly} 88.75 (s, 1H), CDCly) & 177.82,
21 (M+H]"), 835, 1H),7.83(d.J=9.3 Hz, 146.53, 142.21,
1H), 7.26 {s. 11), 4.06 (dq, 136.64, 136,33,
i=14.1,7.1 Hz, 2H), 119.24, 11898,
3.63 (dq. J = 14.2,7.2 Hz, 2H), 117.05, 44,55, 30,24,
2.37 (s, 311), 36.10, 20.76, 19.50,
2.29-2.14 (n, 1H), 120 (4, 3= 7.2 Hz,  13.08, 12.50
3H), 1.10 (4, J = 6.4 Hz,
6H).
25 ESIMS 'HNMR (300 MHz, 3¢ NMR {76 MHz,
'z CDCl,) 8 8.73 (s, 1H). CDCly) 5171.95,
323((M+H)Y).  8.35(s, 1H),7.82(d,J = 0.6 Hz, 146.41, 142.25,
1H), 7.29 (s, 1 H), 4.08 {da, 136,65, 136.45,
1=14.0, 7.0 Hz, 1H), 119.12, 11891,
3.66 (dg, J = 14.1, 7,1 He, 1H), 116.81, 44.54, 32.20,
276 (1,7 = 6.9 Hz, 2H), 29.46,16,31.13.00,
239 (s, IH), 2.26 (br s, 12.58, .7E.
2H), 2.03 (s, 3H), 1.20{1, ] = 7.2 Hz,
3H).
26 ESTMS ‘HNMR (300 MHz, 13C NMR (76 MHz,
mfz CDCly) 8 8.74 (s, 1H), €DCLy) & 170,65,
T(M+H]%). B34 (s, 1H), 783 (d, ] = 5.4 Hz, 154.00, 146.75,
1H), 7.32 (s, 1H), 142.12, 136,49,
3.82-3.66 (m, 11), 136.20, 135.22.
3.64-3.48 (m, 1H), 2.39 (s, 3H), 131.18,119.25,
226 {brs, 1H), 1.10 (d, J= 6.4 Hz, 118.99, 116.98,
6H).0.92 (1, J = 13.1, 29.99, 20.83, 19.60,
6.3 Hz. 1H, 0.53 (d,J = 7.7 Hz. 12.54,9.34, 4.49,
2H),0.16 {t, 1= 4.1 He, 181,
7H).
27 ESIMS 'H NMR (300 MHz, 13C NMR (76 MHz.
m, COCL) 58.74 (5, 1H), CDCL) b 171,95,
349 (M +HI1").  8.36(d,J= 2.6 Hz, 1H), 164,77, 158.29,

7.84 (dt, 7 = 9.6, 2.4 Hz, 1H),

7.34 (s, 111), .76 (dd. J = 14.4,

74 Hz, 1H).

3.65-3.53 (m, 1H), 2.78 (¢, ] = 5.9 Hz,
7H),2.42 (5, 3H),

2.37-2.23 (m, 21).

2,08 (s, 3H), 1.03-0.88 {m.

1H), 0.55 (d, T= 7.4 Hz,

7H), 018 (t. Jm 3.9 Hz,

2H).

146.73,142.14,
136,60, 136.30,
13117, 118.27,
119.01,116.71,
53.82,32.28, 30.11,
20,47, 16.44, 12,58,
9.29, 4.53, 3.89.
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TABLE 2-continued
Analytical Data
Compeund MP IR
No. (°C) (em™) Mass HNMR CNMR
28 ESIMS 'HN¥MR (300 MHz, '3C NMR (76 MHz,
méz CDCly) 5897 (5, L), CDCl,) 8176.76,
305 (M +H]").  B52(5,1H).8.11( =71 Hz, 148.16, 146,21,
1H), 748 (5, 0.5H), 7.36 (s, 132.54, 116,13,
1H),7.29 (s, 0.5H), 3.42 (s, 115.28,39.07, 58,18,
3H), 2.95-2.80 (m, 11T), 3155, 36.55, 35.41,
2.54-2.43 (m, 2H), 19.62, 18.58, 16.90,
241 {s,3H), 200 (d.] = 13.3 Hz, 12,32,
3H), L6 (4 T = 7.2 Hz,
3H).
29 ESIMS TH NMR (300 MHz, 3C NMR (76 MHz.
vz CDCly) $ 8.9 (s, 1H), CDCly) 8 176,42,
N9 (M+H)'). B4 (d,T=4.5 Hz, 1H), 148.08, 146,08,
8.12-799 (m, 1H), 7.42 (s, 132,32, 123.96,
0.5H),7.30(d, ] = 5.6 He, 117.37, 116.50,
1H), 7.26 (5, 0.5H), 44,77, 40,20, 39.12,
4,11 (dd.J = 13.8, 6.9 Hz, 11D), 38.11, 35.56, 18.63,
3.57{dq, 1= 13.8,6.9 Hz, 16.84,12.95,12.45,
1H), 2.95-2.73 (m, | H),
2.55-2.42 (i, 2H),
236 (3, 3H). 1.95(d, T = 148 Hz,
31),1.30-1.01 (m,
6H).
30 ESIMS 'H NMR (301 MHz, 13C NMR (76 MHz,
mfz CBCL) 6892 (s, 11D, CDClL) 8175.76,
333(M+H)*).  846(d. J =4.1 Hz, 1H). 8.05 (d, 148.33, 146.93.
J=179 Hz, 1H), 7.37 (5, 145.46, 136.00,
1H), 7.32-7.27 (m. LH), 132.29, 123,83,
413 (dgq, ] = 14.3,7.2 Hz, 117.50, 48.08, 47.85,
1H),3.39 {dq, ] = 14.1, 7.1 Hz, 46.66, 30.08, 26,45,
1H), 2.81 {d. J = 126 Hz, 25,95, 18.42. 13.04,
1H),2.58{d, = 12.6 Hz, 12.70.
1H), 2.42 (s, 3H),
2,12 (s,3H), L.17(, J = 7.2 Hz,
3H), 1,09 (d, § = 6.8 Hz,
6H).
31 ESIMS 'HNMR (300 MHz, 13C NMR {76 MHz.
miz CDCl;) & 898 (s, 1H]), CDCl3) §172.33,
245 (M +B]*). 852 (s, 1H),8.11(d,] = 7.3 H, 171.04, 148.26,
1H}, 7.33 (d, 7 = 7.7 Hz, 146.35, 145 86,
1H), 7.30 (s, LH), 4.04 (t, T= 6.5 Hz,  132.37.123.82,
1H}, 3.68 (dd, T = 13.5, 115.86, 44.22, 20.65,
6.6 Hz, 1H), 2.40 (s, 12.96,12.46,7.78,
3H). 1.87 (5. 3H). 1.23 {d, ] = 6.2 Hz,
3H).
32 ESIMS 'H NMR {301 MHz, 13¢ NMR (76 MHz,
mz €DCly) 6891 {5, 1H), CDCly) 617595,
359 (M + HJ*).  B.44 (s, VH), ROS (dr, ] = 7.9, 172.32, 14R.33,
1.8 Hz, 1H), 7.41 {5, 1H), 147.19, 146,48,
7.32-7.24 (m, 1H), 135.89,132.21,
384 (dd, ] = 14.1,7.2 Hz, 1H), 123.82, 117.54,
3.33(dd,J = 14.1,7.2 He, 56,75, 48.14, 46.84,
11). 2.81 (d, ] = 12,7 Kz, 26.53,25.98,18.43,
1H), 2.57 (d, T = 12,6 Hz. 13.15,8.98, 4,64,
1M), 2.43 (s, 3H). 2.11 (s, 378,
3H), 110 (d, ] = 8.5 IIz,
6H), 0.89 (did, T=12.1,
7.4,2.6 Hz, 1H}, 0.48 {ddd,
J=7.7,4.1,2.6 1z, 2H),
0,10 (dt, 1 = 6.5, 3.1 Hz,
2H).
33 ESIMS 'H NMR (300 MHz, 13C NMR (76 MHz.
miz CDCly) 58.97 (5, 1H), CDCly) §171.14,

27 (M + 1)

8.52 (5, 111), 8.10(d, = 7.9 1Lz,
1H), 7.34-7.32 {m. 1H),

7.31 (5, 1H).

3.85-3.67 {m, 1H), 3.67-3,54 (m,
1H), 243 (s, 3H), 1.59 (s,

3H), 0.96 {ddd, T = 12.4,

7.7,4.8 Hz, 1H), 0.56 {d. J = 7.8 Hz,
IH). 0.20 (1, ] = 4.6 Hz,

H).

148.35, 146,48,
146.24, 136.66,
132.28,123.77,
115.45, 53.57, 20.63,
12.57,9.77,9.33,
445,394,
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TABLE 2-continued
Analvtical Data
Compound MP IR
No. °C) {em™} Mass HNMR CNMR
34 ESIMS 'H NMR (300 MHz, 13C NMR (76 MHz,
mz €DCly) 6 8.73 (s, LH), CDCly) B174.70,
323 ((M+H|"). 8§37 (s, LH), 7.93-7.75 (m, 145.86, 142.09,
1H), 7.52 (s, 0.5H), 7.32 {5, 136.74, 119,18,
0.5H), 3.42 (s, 3H), 116.83, 115.94,
2.99-2.79 (m, 1H), 39.07,38.17, 37.62,
2,55-2.44 (m, 28}, 2.42 (s, IH), 36.60,35.47, 32,32,
202 (d, ] = 12.8 Hz, 3H), 23.15,18.71, 16.87,
117 (t.J = 6.7 Hz, 3H). 12.27.
35 ESIMS 'H NMR (301 MHz, Y3C NMR (76 MHz,
mfz CDCly) 6 8.74 (s, 1H), CDCly) 617601,
BI(M+H]*). 835(d,J =21 Hz 1H), 146.99, 142,17,
7.83 (d1, I = 9.6,2.2 Hz, 1H), 136.61, 136.30,
7.45 (s, 1H}, 3.36 (s, 3H), 115.77, 119.01,
283-2.77 (m, 1H), 116.89, 47.91, 46.59,
2.69-2.60 (m, LH), 2.45 {s, 311), 45.63, 40.80, 30.10,
2.16 (s, 3H), 1.16 (d. I = 7.4 Hz, 26.52,25.98,25.23.
6H). 18.42,12.73.
36 ESIMS ' NMR (300 MHz, 13C NMR (76 MHz,
m'z CDCly) 6 8.74 (5, 1H), CDXCly) §176.30,
337([M+H]*). B33 (s, IH), 7.80(d, ] = 8.5 Hz, 166.93, 146.29,
1H), 7.47 (5, 0.5H), 7.28 (5, 141.89, 134.15,
0.5H), 4.21-3.98 {in, 1H), 135.01, 118,99,
357 (dd,T=13.3,6.7 Hz, 118.14, 117.23,
1H), 2.85 (dq. T = 23.7, 44.78,39.11, 38.08,
13.2, 11.6 Hz, 1H), 36.83, 35.63, 18.66,
2.47-2.43 (m, 2H), 2.37 {5, 31), 16.84, 12.84, 12.4D.
1.96 {d, [ = 14.0 Hz, 3H),
1.2¢-1.01 (m, 6H).
kY ESIMS 'H NMR (300 MHz, 3¢ NMR (76 MHz,
méz CDCly) 58.77 (s, 1H). CDCl,) §175.61,
351 (M + )%, 836 (s, 111), 7.85 (d, 3 = 2.5 T, 147.23,142.17,
1H). 7.43 (s, 1H), 4.16 (dq. 136.65, 136.23,
J=14,3,7.2 Hz, 1H), 134,79, 119.21,
3.44 (dq,J = 14.1,7.1 Hz, 1H), 118.84, 118.27,
283 (d, I=12.7 Hz, 1H), 48.07, 47.85, 46.68.
2.62 {d, J = 12.7 Hz, 1H), 26,41, 26.06, 18.44,
2.45 (s, 3H), 2.16 (s, 3H), 13.01,12.73.
1.20 1, } = 7.2 Hz, 3H),
1.14 (d, J = 2.7 Hz, 6H).
i ESTMS TH NMR {300 M1z, 130 NMR (76 MHz,
mz CDCL,) 58.77 (s, LH), CDCl,) §175.83,
TM+H" 836 (s, 1H), 791-7.74 (m, 147.51, 142.19,
1H), 7.49 (s, 1H), 3.89 (dd, 136,50, 136.19,
I=14.1,7.2 Hy, 1H), 134.60, 119.13,
3.38 {dd, T = 14.2, 7.2 Hz, 1H), 118.94,118.23,
2.50-2.80 (m, 1H), 56.80, 48.07, 46.86,
2.68-2.58 (m, 1H), 2.47 (s, 3B). 26,50, 26.06, 18.45,
216 {s,3H), 1.15(d, ] = 4.7 Hz. 13.11,8.98, 4.65.
6H}, 0.93 (idd, T = 12.2, 178,
6.1,2.6 Hz, 1H),
0.53 (dd, J = 7.8, 3.5 Hz, 2H),
0.14 (dd, ] = 7.9, 3.7 Hz,
2H).
39 129.13t ESIMS 'H NMR (300 MHz,
m'z CDCly) & 10,68 {s. 1H),
27 (M +H]").  8.80 (s, 1iT), B43 (s, 11),
2,01 (d, J = 7.5 Hz, 1H).
7.33 (s, 2H), 2.20 (s, 3H).
40 ESIMS 'H NMR (400 MHz,
miz CD;CN) 59.00 (d, J = 2.5 Hz,

289 (fM + H] "),

1H), 8.46 (d, ] » 4.8 Hz,

1H), 8.11 {m, 1H),

7.67 (d, F = 1.3 He, 1H), 7.61 {d.
J=1.2 Hz, 1H), 7.36 {m,

1H}, 3.76 (.1 = 7.1 Hz,

2H). 145 (5, 9H), 117 (t. ] = 7.2 Hz,

3H).

SX
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TABLE 2-continued
Analytics! Hj
Compound MP IR
No. °CY  (em™) Mass HNMR CMNMR
41 ESIMS IH NMR (600 MH, 3¢ NMR (151 MHz,
mx CDCl;) 6892 ¢d, J = 1.6 Hz, €DCl,) §152.90,
123(M+H]").  1H),5.50(dd. T =4.8, 148.47, 146.02,
1.5 Hz, 1H}, 8.06 (dt, T= 7.9, 136,07, 134.08,
2.0Hz, 1H}, 131.81, 128.79,
7.33-7.27(m, 2H), 3.89 (dq, J = 14.5,  123.36, 117.66,
7.3 Hz, 1H), 3.68 (dq, 83.23,45.32,28.04,
J=14,3,7.2 Hy, 1H), 13.03.
144 (5. 9H), 1.22 (1, § = 7.3 Hz,
3H)
TABLE3 TABLE 4-continued
. . Biological Data for MYZUDPE and BEMITA
MYZUPE and REMITA Rating Table " HOORICE AT o =
GPA and BEMITA Rating Table MYZUPE BEMITA
Compound No. % Ctrd @ 200 ppm % Ctrl @ 200 ppm
% Control {or Mortality} Rating IR c c
39 [ C
20-100 A 40 c c
25 41 B A
More than 0-Less than 80 B )
Not Tested [
No activity noticed in this bioassay D
We claim:

TABLE 4

Biological Data for MY ZUPE and BEMITA

Compound Neo.

MYZUPE
% Ctrl @ 200 ppm

BEMITA
% Ctrl @ 200 ppm

DO =) O LA B R R e

DoOOOOOOONOIEE>XrRTOR > TURODU DD WY SN >DOmw

OO0OoO0000ON PO FrTFr 0O Ur0EFEErERrFREROW

30 1.A composition comprising a molecule accarding to For-
mula One:

Formula Cne

35 Ra

wherein
(a) X is CR3;
(b)R1is H;
(c)R2is H;
(d)R3is H
(c) R4is H, F, Cl, Br, I, or unsubstituted C, -C, alkyl;
sg (O RS is H, substituted or unsubstined C, -C, alkyl
wherein said substitited C,-C; alkyl has a C,-C,,
cycloalkyl;
(g)R6 is O
(h) R7 is substituted or unsubstituted C,-C, alkyl OR9
35 RIS(O),RY,
wherein each said R7, which is substituted, has one or more
substituents selected from F, Cl, Br, or I;
(PR8isH,F,Cl,Br,or I;
(i) R9 (cach independently) is unsubstituted C,-C,; alkyl;
60 (k) R10is H or unsubstituted C,-C, alkyl; and
(I) n is {each independently) 0.
2. A composition according to claim 1 wherein said mol-
ecule said R4 is F, Cl, or unsubstituted C, -C, alkyl.
3. A composition aceording to claim 1 wherein said mol-
65 ccule said R4 is Cl, or CH,.
4. A composition according to claim 1 wherein said mol-
ecule said RS is H, CH,, CH,-cyclopropy], or CH,CH,.

45
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5. A composition according to claim 1 wherein said mol-
ecule satd R7 is a substituted C,-C, alkyl wherein said sub-
stituent is onc or more I or Cl or a combination thercof,

6. A compaosition according o claim 1 wherein said mol-
ecule said R7 is a substituted C, -C alkyl wherein said sub-
slituent is one or more F.

7. A compositien according to claim 1 wherein said mol-
ecule said R7 is CH,CF,.

8. A composition according to etaim 1 wherein said maol-
ccule said R7 is a unsubstituted C, -C, alkyl.

9. A composition according to claim 1 wherein said mol-
ecule said R7 is CH(CH;),, CH,, C(CH,), or
CH,CH,CH,CH,.

10. A composition according 1o claim 1 wherein said mol-
ccule said R7 is ORS.

11. A composition according to claim 1 wherein said mal-
ecule said R7 is O (unsubstituted C,-C, alkyl).

12. A composition according to claim 1 wherein said mol-
ccule said R7 is OC(QI,),.

13. A composition according 1o claim 1 wherein said mol-
ecule said R7 is R9S(0),RY.

14. A composition according to claim 1 wherein suid mol-
ecule said R7 is (unsubstituted C,-C, alky1)S (unsubstituted
C,-Cgalkyl). .

15. A composition according to claim 1 wherein said mol-
ecule said R7 is CH,CH(CH,)SCH, CH,CH,SCH,,
CH(CH,),5CH;, or CH(CH,,)CH,SCH,.

16. A composition accarding to claim 1 wherein said mol-
ecule said R8 is H, F, or C1.

17. A composition according to claim 1 wherein said mol-
cenle said RBisHor F

18. A compasition according to claim 1 wherein said mol-
ecule said R10 is H or CH,.

19. A composition according to claim 1 wherein said mol-
echle is selected from

Campaund No. Structure
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-continued
Compound No, Structure
4 CHy
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20. A composition according to claim 1 further comprising;

(a) one or more compounds having acaricidal, algicida),
avicidal, bactericidal, fungicidal, herbicidal, insecti-
<idal, molluscicidal, nematicidal, rodenticidal, or vir-
cidal properties; or

(b) ene or more compounds that are antifeedants, bird

repellents, chemostenlants, herbicide safeners, inscet
attractants, insect repellents, mammal repellents, mating
disrupters, plant activators, plant growth regulators, or
synergists; or

{c) both {a) and (b).

21. A composition according 1o claim 1 wherein further
comprising anc or more compounds selected from: (3-ethox-
ypropylymercury bromide, 1,2-dichloropropane, 1,3-dichlo-
ropropene, 1-methylcyclopropene, F-naphthol, 2-{ociylthio)
ethanol, 2,3,5-tri-iodobenzoic acid, 2,3,6-TBA, 2,3,6-TBA-

dimethylammonium,  2,3,6-TBA-lithium,  2,3,6-TBA-
polassium,  2,3,6-TBA-sodium, 24,5-T, 2,4,5-1-2-
butexypropyl, 2.4,5-T-2-ethylhexyt, 2,4,5-T-3-
butoxypropyl, 2.4.5-TB, 2,4,5-T-butomethyl, 24,5-T-

butotyl, 2,4,5-T-butyl, 2,4,5-T-isobutyi, 2,4,5-T-isoctyl, 2,4,
5-T-isopropyl. 2,4,5-T-methyl, 2.4,5-T-pentyl, 2,4,5-T-
sodium, 2.4,5-F-triethylammonium, 2,4,5-1-trolamine, 2,4-
D, 2,4-D-2-butoxypropyi, 2,4-D-2-ethylhexyl, 24-D-3-
butoxypropyl, 2.4-D-ammonium, 2.4-DB, 2.4-DB-butyl,
2.4-DB-dimethylammonium, 2,4-DB-isocty!, 2,4-DB-potas-
sium, 2,4-DB-sodium, 2.4-D-butotyl, 2.4-D-butyl, 2,4-D-di-
ethylammonium, 2.4-D-dimethylammonium, 2.4-D-djola-
mine, 2.4-D-dodecylammonium, 2,4-DEB, 2,4-DEP, 2,4-D-
ethyl, 2,4-D-heptylammonium, 2.4-D-isobutyl, 2,4-D-
isactyl, 2,4-13-isopropyl, 2,4-D-isopropylammenium, 2,4-D-
lithium, 2,4-D-meptyl, 2,4-D-methyl, 2,4-D-octyl, 2,4-D-
pentyl, 2,4-D-potassium, 2,4-D-propyl, 2,4-D-sadium, 2,4-
D-tefuryl, 2, 4-D-tetradecylammonium, 2,4-D-
triethylammonjum, 2,4 -D-tris(2-hydroxypropyl)ammonium,
2,4-D-trolamine, 2iP, 2-methoxyethylmercury chloride,
2-phenylphenol, 3,4-DA, 3,4-DB, 3,4-DP, 4-aminapyridine,
4-CPA, 4-CPA-potassium, 4-CPA-sodium, 4-CPB, 4-CPP,
4-hydroxyphenethyl alcohol, 8-hydroxyquinoline sulfate,
8-phenylmercurioxyquinoline, abamectin, abscisic acid,
ACC, acephate, acequinocyl, acetamiprid, accthion,
acetechlor, acetophos, acetoprole, acibenzolar, acibenzolar-
S-methyl, aciflvorfen, aciflworfen-methyl, acifluorfen-so-
dium, aclonifen, acrep, acrinathrin, acrolein, acrylonitrile,
acypetacs, acypetacs-copper, acypetacs-zine, alachlor, alany-
carb, albendazole, aldicarb, aldimorph, aldoxycarb, aldrin,
altethrin, allicin, allidochlor, allosamidin, alloxydim, alloxy-
dim-sodium, ally} alcohol, allyxycarb, alorac, alpha-cyper-
methrin, alpha-endosulfan, ametoctradin, ametridione,
ametryn,  amibuzin,  amicarbazone,  amicarthiazol,
amidithion, amidoftumet, amidosulfuron, aminocarb, ami-
nocyclopyrachlor, aminocyclopyrachlor-methyl, aminocy-
clopyrachlor-potassium, aminopyralid, aminopyralid-potas-
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sium, aminopyralid-tris(2-hydroxypropylJammonium,
amiprofos-methyl, amiprophos, amisulbrom, amiton, amitan
oxalate, amitraz, amitrole, ammonium sulfamate, ammonium
a-naphthaleneacetate, amobam, ampropylfos, anabasine,
ancymidol, anilazine, anilofos, anisuron, anthraquinone,
antu, apholate, aramite, arsenous oxide, asomate, aspirin,
asulam, asulam-potassium, asulam-sodium, athidathion,
atraton, atrazine, aureofungin, aviglycine, aviglycine hydro-
chloride, azaconazole, azadirachtin, azafenidin, azame-
thiphos, azimsulfuron, azinphos-ethyl, azinphos-methy],
aziprotryne, azithiram, azobenzene, azocyclotin, azothoate,
azoxysirobin, bachmedesh, barban, barium hexafluorosiii-
cate, barium polysulfide, barthrin, BCPC, beflubutamid,
benalaxyl, benalaxyl-M. benazolin, benazolin-dimethylam-
monium, benazolin-ethyl, benazolin-potassium, bencarba-
zone, benclothiaz, bendiocarb, benfluralkin, benfuracarb, ben-
furesate, benodanil, benomyl, benoxacor, benoxafos,
benquinox, bensulfuron, bensuifuron-methy!, bensulide,
beasuitap,  bentaluron, bentazone, bentazone-sodinm,
benthiavalicarb, benthiavalicarb-isopropyl, benthiazole, ben-
tranil, benzadox, benzadox-ammonium, benzaikonium chlo-
ride, benzamacril, benzamacril-isobutyl, benzamorf, ben-
zlendizanc, benzipram, benzobicyclon, benzofenap,
benzofluor, benzohydroxamic acid, benzoximate, benzoyl-
prop, benzoylprop-ethyl, benzthiazuron, benzyl benzoate,
benzyladenine, berberine, berberine chioride, betacy-
fluthrin, beta-cypermethrin, bethoxazin, bicyclopyrone,
bifenazate, bifenox, bifenthrin, bifujunzhi. bilanafos,
bilanafos-sodium, binapacryl, binpgingxiao, bioailethrin,
biogthanomethrin, biopermethrin, bioresmethrin, biphenyl,
bisazir, bismerthiazol, bispyribac, bispyribac-sodium, histri-
fluoron, bitertanal, bithionol, bixafen, blasticidin-S, borax,
Bordeaux mixture, boric acid, boscalid, brassinolide, brassi-
nolide-ethyl, brevicomin, brodifacown, brofenvalerate, brof-
luthrinate, bromacil, bromacil-lithivm, bromacil-sodium,
bromadiolone, bromethalin, bromethrin, bromfenvinfos, bro-
moacetamide, bromobonil, bromobutide, bromocyclen,
bromo-DDT, bromofenoxim, bromophos, bromophos-ethyl,
bromopropylate, bromothalonil, bromoxynil, bromoxynil
butyrate, bromoxynil heptanoate, bromoxynil octanoate, bro-
moxynil-potassium, brompyrazon, bromuconazole, bro-
nopel, bucarpolate, bufencarb, buminafos, bupirimate,
buproflezin, Burgundy mixture, busulfan, butacarb, butachior,
butafenacil, butamifos, butathiofos, butenachlor, butethrin,
buthidazole, buthiehale, buthiuron, butocarbaxim, butonate,
butopyronoxyl, butoxycarboxim, butralin, butroxydim, butu-
ron, butylamine, butylate, cacodylic acid, cadusafos, cafens-
role, calcium arsenate, calcium chlorate, calcium cyana-
mide, calcium polysulfide, calvinphos, camberdichlor,
camphechlor, camphor, captafol, caplan, carbamorph, car-
banolate, carbaryl, carbasulam, carhendazim, carbendazim
benzenesulfonate, carbendazim suifite, carbetamide, carbo-
furan, carbon disulfide, carbon tetrachioride, carbophe-
nothion, carbosulfan, carhoxazole, carboxide, carboxin,
carfentrazone, carfentrazone-ethyl, carpropamid, cartap, car-
tap hydrochloride, carvacrol, carvone, CDEA, cellocidin,
CEPC, ceralure, Cheshunt mixture, chinomethionat, chito-
san, chlobenthinzone, chlomethoxyfen, chloralese, chloram-
ben,  chloramben-ammonium,  chloramben-diclamine,
chloramben-methyl, chloramben-methylammonium,
chloramben-sodium, chloramine phosphorus, chlorampheni-
col, chloraniformethan, chloranil, chloranocryl, chlorantra-
niliprole, chlorazifop, chlorazifop-propargyl, chiorazine,
chlorbenside, chlorbenzuron, chiorbicyclen, chlorbromuron,
chlorbufam, chicrdane, chlordecone, chlordimeform, chio-
rdimeform hydrochloride, chlorempenthrin, chlorethoxyfos,
chloreturon, chlorfenac, chlorfenac-ammonium, chlorfenac-
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sodium, chlorfenapyr, chlorfenazole, chlorfenethol, chlor-
fenprop, chlorfenson, chlorfensulphide, chlorfenvinphos,
chlorfluazuron, chlorflurazole, chlorfluren, chlorfluren-me-
thyl, chlorfiurenol, chlorflurenol-methyl, chloridazon, chlo-
rimuron, chlodmuron-ethyl, chlormephos, chlormequat,
chlormequat chloride, chlomidine, chlomitrofen, chloroben-
zilate, chlorodinitronaphthalencs, chloroform, chloromcebu-
form, chloromethiuron, chloroneb, chlorophacinone, chlo-
rophacinone-sodium, chloropicrin, chloropon,
chlcropropylate, chlorothalonil, chlorotoluron, chloroxuron,
chloroxynil, chlorphonium, chlorphonium chloride, chlor-
phoxim, chlorprazophos, chlorprocarb, chlorpropham, chio-
rpyrifos, chlorpyrifos-methyl, chlorquinox, chlorsulfuron,
chlorthal, chlorthal-dimethyl, chlorthal-monomethyl, chlor-
thiamid, chlorthiophos, chlozolinate, cheline chloride, chro-
mafenozide, cinerin |, cinerin I, cinerins, cinidon-cthyl, cin-
methylin, cinosulfuron, ciobutide, cisanilide, cismethrin,
clethudim, climbaxale, cliodinate, clodinafop, clodinafop-
propargyl, clocthocarb, clofencet, clofencet-potassium,
clofentezine, clofibric acid, clofop, clofop-isobutyl, cloma-
zone, clomeprop, cloprop, cloproxydim, clopyralid, clopy-
ralid-methyl, clopyralid-olamine, ¢lopyralid-potassium, clo-
pyralid-tris(2-hydroxypropylJammonium, cloquintocet,
cloquintocet-mexyl, cloransulam, cloransulam-methyl, clos-
antel, clothianidin, clotrimazole, cloxyfonac, cloxyfonac-so-
dium, CMA, cadlelure, colophonate, copper acetate, copper
accloarscnile, copper arscnate, copper carbonate, basic, cop-
per hydroxide, copper naphthenate, copper oleate, copper
oxychloride, coppersilicate, copper sulfate, copper zinc chro-
mate, coumachlor, coumafuryl, coumaphos, coumatetralyl,
coumilheate, coumaxysirebin, CPMC, CPMF. CPPC, cre-
dazine, cresol, crimidine, crotamiton, crotoxyphos, crufo-
mate, cryolite, cue-lure, cufraneb, cumyluron, cuprobam,
cuprous oxide, curcumenol, cyanamide, cyanatryn, cyana-
zine, cyanofenphos, cyanophos, cyanthoate, cyantraniliprole,
cyazofamid,  cybutryne, cyclafuramid, cyclanilide,
cyclethrin, cycloale, cycloheximide, cyclopmie, cyclopro-
thrin, cyclosulfamuron, cycloxydim, cycluron, cyenopy-
rafen, cyflufenamid, cyflumetofen, cyfluthrin, cyhalofop,
cyhalefop-butyl, cyhalethrin, cyhexatin, cymiazole, cymiaz-
ole hydrochloride, cymoxanil, cyometrinil, cypendazole,
cypermethrin, cyperquat, cyperquat chloride, cyphenothrin,
cyprazine, cyprazole, cyproconazole, cyprodinil, cypro-
furam, cypromid, cyprosulfamide, cyromazine, cythioate,
daimuron, dalapon, dalapon-caleium, dalapon-magnesium,
dalapon-sodium, daminozide, dayoutong, dazomet,
dazomet-sodium, DBCP, d-camphor, DCIT, DCPTA, DDT,
debacarb, decafentin, decarbofuran, dehydroacctic acid,
delachlor, deltamethrin, demephion, demephion-Q, deme-
phion-8, demeton, demeton-methyl, demeton-Q, demeton-
O-methyl, demeton-S, demeton-S-methyl, demeton-S-meth-
ylsulphon, desmedipham, desmetryn,
d-fanshiluquebingjuzhi, diafenthiuron, dialifos, di-allate,
diamidafos, diatomaceous eartly, diazinon, dibutyl phthalate,
dibutyl succinate, dicamba, dicamba-diglycolamine,
dicamba-dimethylammonium, dicamba-diolamine,
dicamba-isopropylammonium, dicamba-methyl, dicamba-
olamine, dicamba-potassium, dicamba-sodium, dicamba-
trolamine, dicapthon, dichlobenii, dichlofenthion, dichloflu-
anid, dichlone, dichloralurca, dichlorbenzuron,
dichlorflurencl, dichlorflurenol-methyl, dichlormate, dichlo-
rmid, dichlorophen, dichlotprop, dichlorprop-2-ethylhexyl,
dichlotprep-butotyl, dichlorprop-dimethylammonium,
dichlorprop-ethylammonium, dichlorprop-isoctyl, dichlor-
prop-methyl, dichlorprop-P,  dichlerprop-P-2-cthylhexyl,
dichlorprop-P-dimethylammonium, dichlorprop-potassinm,
dichlorprop-sodium, dichlorvos, dichlozoline, diclobutrazol,
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diclocymet, diclofop, diclofop-methyl, diclomezine, diclom-
ezine-sodium, dicloran, diclosulam, dicofol, dicoumara],
dicresyl, dicrotophos, dicyclanil, dicyclonon, dieldrin,
dienochlor, diethamquat, diethamquat dichloride, diethatyl,
diethatyl-cthyl, diethofencarb, dietholate, dicthyl pyrocar-
bonate, diethyltoluamide, difenacoum, difenoconazole,
difenopenten, difenopenten-cthyl, difenoxuron, difenzoquat,
difenzoquat metilsulfate, difethialone, diflovidazin, difluben-
zuron, diflufenican, diftefenzopyr, diflufenzopyr-sodium,
diflumetorim, dikegulac, dikegulac-sodium, dilor, dimatif,
dimefluthrin, dimefox, dimefuron, dimepiperate,
dimetachlone, dimetan, dimethacarb, dimethachior,
dimethametryn, dimethenamid, dimethenamid-P,  dime-
thipin, dimethirimol, dimethoate, dimethomorph, dimethrin,
dimethyl carbate, dimethyl phthalate, dimethylvinphos,
dimetilan, dimexano, dimidazon, dimoxystrobin, dinex,
dinex-diclexine, dingjunczuo, diniconazele, diniconazole-
M, dinitramine, dinobuten, dinocap, dinocap-4, dinocap-6,
dinocton, dinofenate, dinopenton, dinoprop, dinosam,
dinoseb, dinoseb acetate, dinoseb-ammonium, dinoseb-di-
olamine, dinoscb-sodivm, dinoscb-trolamine, dinasulfon,
dinotefuran, dinoterb, dinoterb acetate, dinoterbon, diofeno-
lan, dioxabenzofos, dioxacarb, dioxathion, diphacinone,
diphacinone-sodium, diphenamid, dipheny! sulfone, diphe-
nylamine, dipropalin, dipropetryn, dipyrithiene, diquat,
diquat dibromide, disparlure, disul, disulfuram, disulfoton,
disvi-sodium, ditalimfos, dithianon, dithicrofas, dithiocther,
dithiopyr, divron, d-limonene, DMPA, DNOC, DNOQC-am-
monium, DNOC-potassium, DNOC-sodiuvm, dodemorph,
dodemorph acetate, dodemorph benzoate, dodicin, dodicin
hydrachloride, dodicin-sodium, dedine, dofenapyn, domini-
calure, dornmeclin, drazoxolon, DSMA, dufulin, EBEP, EBP,
ecdysterone, edifenphos, eglinazine, eglinazine-ethyl, ema-
mectin, emamectin benzoate, EMPC, empenthrin, endosul-
fan, endothal, endothal-diammonium, endothal-dipotassium,
endothal-disodiun, endothion, endrin, enestroburin, EPN,
epocholeone, epofenonane, cpoxiconazole, eprinomectin,
epronaz, EPTC, erbon, ergocalciferol, erlujixiancagan, esde-
palléthrine, esfenvalerate, esprocarb, etacelasil, etaconazole,
ctaphos, ctem, cthaboxam, cthachlor, cthalfluralin, ethamet-
sulfuron, ethametsulfuron-methyi, ethaprochlor, ethephon,
ethidimuron, ethiofencarb, ethiolate, ethion, ethiozin,
ethiprole, cthirimol, cthoate-methyl, ethofumcsate, etho-
hexadiol, ethoprophos, ethoxyfen, ethoxyfen-ethyl, ethox-
yquin, ethoxysulfuron, cthychlozate, ethyl formate, ethyl
o-naphthalencacetate, cthyl-DDD, cthylene, cthylenc dibro-
mide, ethylene dichloride, ethylene oxide, ethylicin, ethylm-
ercury  2,3-dihydroxypropy]l mercaptide, ethylmercury
acetate, ethylmercury bromide, ethylmercury chloride, eth-
ylmercury phosphate, ectinofen, etnipromid, ctobenzanid,
etofenprox, etoxazole, etridiazole, etrimfos, eugenol, EXDD,
famoxadone, famphur, fenamidone, fenaminosulf, fenami-
phos, fenapanil, fenarimol, fenasulam, fenazaflor, fenaza-
quin, fenbuconazole, fenbutatin oxide, fenchlorazole,
fenchlorazole-ethyl, fenchlorphos, fenclorim, fenethacarb,
fenfluthrin, fenfuram, fenhexamid, fenitropan, fenitrothion,
fenjuntong, fencbucarb, fenoprop, fenoprop-3-butoxypro-
pyl, fenoprop-butomethyl, fenoprop-butoty), fenoprap-butyl,
fenoprop-isoctyl, fenoprop-methyl, fenoprop-potassium,
fenothiocarb, fenoxacrim, fenoxanil, fenoxaprop, fenox-
aprop-ethyl, fenoxaprop-P, fenoxaprop-P-ethyl, fenoxasul-
fone, fenoxycarb, fenpiclonil, fenpirithrin, fenpropathrin,
fenpropidin, fenpropimorph, fenpyrazamine, fenpyroximate,
fenridazon, fenridazon-potassium, fenridazon-propyl, fen-
son, fensulfothion, fenteracol, fenthiaprop, fenthiaprop-
ethyl, fenthion, fenthion-ethyl, fentin, fentin acetate, fentin
chloride, fentin hydroxide, (entrazamide, fentrifanil, fenuron,
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Tenuron TCA, fenvalerate, ferbam, ferimzone, ferrous sulfate,
fipronil, flamprop, flamprop-isopropyl, flamprop-M, flam-
prop-methyl, flamprop-M-isopropyl, flamprop-M-methy!,
flazasulfuron, flocoumafen, flometoquin, fonicamid, fo-
rasulam, fluacrypyrim, fluazifop, fluazifop-butyl, flvazifop-
methyl, fluazifop-P, fluazifop-P-butyl, fluazinam, fuazolate,
fluazuron, flubendiamide, fubenzimine, flucarbazone, fu-
carbazone-sodium, flucetosuifiron, fluchleraiin, flucofuron,
flucycloxuron, flucythrinate, Audioxonil, Auenetil, fluensul-
fone, flufenacet, Aufenerim, flufenican, flufenoxuron, fufen-
prox, flufenpyr, flufenpyr-ethy), Alufiprole, flumethdn, flume-
tover, flumetralin, flumetsulam, flumezin, fumiclorac,
flumiclarac-penty], flumioxazin, flumipropyn, flumorph, flu-
omcturon, fluopicolide, {luopyram, fluorbenside, fluorida-
mid, fluoroacetamide, fluorodifen, fluoroglycofen, fincrogly-
cofen-ethyl. fluoroimide, fluoromidine, fluoronitrofen,
fluothiuron, fluotrimazole, fluoxastrobin, flupoxam, fupro-
pacil, flupropadine, flupropanate, flupropanate-sodium,
flupyradiforone,  flupyrsulfuron, fupyrsulfuron-methyl,
flupyrsulfuron-methyl-sodium, fluquinconazole, flurazole,
flurenol, flurenol-butyl, flurenol-methyl, fluridone, fluoro-
chloridene, fluoroxypyr, fluoroxypyr-butomethyl, fucroxy-
pyr-meptyl, flurprimidol, flursulamid, furtamone, flusila-
zole, flusulfamide, fluthiacet, futhiacet-methyl, flutianil,
frtelanil, flutriafol, fuvalinate, luxapyroxad, fuxofenim,
folpet, fomesafen, fomesafen-sodium, fonofos, foramsulfu-
ron, forchlorfenuron, formaldehyde, formetanate, formetan-
ate hydrochloride, formothion, formparanate, formparanate
hydrochloride, fosamine, fosamine-ammonium, fosetyl, fos-
ctyl-aluminium, fosmethilan, fospirate, fosthiazate, fosthi-
etan, frontalin, fuberidazole, fucaojing, fucaomi, funaiheea-
oling, fuphenthiourea, furalane, furalaxyl, furamethrin,
furametpyr, furathiocarb, furcarbanil, furconazole, furcona-
zole-cis, furethrin, furfural, furilazole, formecyclox, furopha-
nate, furyloxyfen, gamma-cyhalothrin, gamma-1CH, genit,
pibberellic acid, gibberellins, gliftor, glufosinate, glufosi-
nate-ammonium, glufosinate-P, glulesinale-P-ammonium,
glufosinate-P-sodivm, glyodin, glyoxime, glyphosate, gly-
phosate-diammonium, glyphosate-dimethylammonium, giy-
phosate-isopropylammonium, glyphosatc-monocammonium,
glyphosate-potassium, glyphosate-sesquisodium, glypho-
sate-trimesium, glyphosine, gossyplure, grandlure, griseof-
ulvin, guazatine, guazatine acelates, halacrinate, halfenprox,
halofenozide, halosafen, hajosulfuron, halosuifuron-methyl,
haloxydine, haloxy fop, haloxyfop-etotyl, haloxyfop-methy),
haloxyfop-P,  haloxyfop-P-ciotyl,  haloxyfop-P-methyl,
hatoxyfop-sodium, HCH, hemel, hempa, HEOD, heptachlor,
heptenophos, heptopargil, heterophos, hexachloroacetone,
hexachlorobenzene, hexachlorobutadiene, hexachlorophene,
hexaconazole, hexaflumuron, hexaflurate, hexylure, hexam-
ide, hexazinone, hexylthiofos, hexythiazox, HHDN, holo-
sulf, hvancaiwo, huangesoling, huanjunzvo, hydramethyl-
non, hydrargaphen, hydrated lime, hydrogen cyanide,
hydroprene, hymexazol, hyquincarb, IAA, IBA, jearidin,
imazalil, imazalil nitrate, imazali) sulfate, imazamethabenz,
imazamethabenz-methyl, imazamox, imazamox-ammeo-
nivm, imazapic, imazapic-ammonium, imazapyr, imazapyr-
isopropylammonium, imazaquin, imazaquin-ammonium,
imazaquin-methyl, imazaquin-sedium, imazethapyr,
imazethapyr-ommoninm, imazosulfuron, imibenconazole,
imicyafos, imidacloprid, imidaclothiz, iminoctadine, iminoc-
tadine triacetate, iminoctadine trialbesilate, imiprothrin, ina-
benfide, indanofan, indaziflam, indoxacarb, inezin, iodo-
benil, todocarb, jodomethane, iodosulfuron, iodosulfuron-
methyl,  iodosulfuren-methyl-sodium,  iofensulfuron,
iofensulfuron-sodium, ioxynil, ioxynil octanoate, ioxynil-
lithium, foxynil-sodium, ipazine, ipconarole, ipfencarba-
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zone, iprobenfos, iprodione, iprovalicarb, iprymidam, ipsdi-
enol, ipscnol, IPSP, isamidofos, isazofos, isobenzan,
isocarbamid, isocarbophos, isocil, isodrin, isofenphos,
isofenphos-methyl, isalan, isamethiozin, isoncruron, isopo-
linate, isoprocarb, isopropalin, isoprothiolane, isoproturon,
isopyrazam, isopyrimol, isothioate, isatianil, isouron, isov-
aledione, isoxaben, isoxachloriole, isoxadifen, isoxadifen-
cthyl, isoxaflutole, isoxapyrifop, isoxathion, ivermectin, izo-
pamfos, japonilure, japothrins, jasmolin 1, jasmolin II,
Jasmonic acid, jiahuangchongzong, jiajizengxiaolin, jiax-
tangjunzhi, jiecaowan, jiecaoxi, jodfenphos, juvenile hor-
mone I, juvenile hormone 1L, juvenile hormone 111, kadethrin,
karbutilaic, karctazan, karctazan-potassium, kasugamycin,
kaswgamycin hydrochloride, kejunlin, kelevan, ketospiradox,
ketospirndox-potassium, kinetin, kinoprene, kresoxim-me-
thy!, kuicaoxi, lactofen, lambda-cyhalothrin, latilure, fead
arscnate, lenaci), lepimectin, leptophos, lindane, lineatin,
linuron, lirimfos, litlure, lnoplure, lufenuron, lvdingjunzhi,
Ixiancaolin, lythidathion, MAA, malathion, maleic
hydrazide, malonoben, maltodextrin, MAMA, mancapper,
mancozeb, mandipropamid, maneb, matrine, mazdox,
MCPA, MCPA-2-ethylhexyl, MCPA-butotyl, MCPA-butyl,
MCPA-dimethylammonivm, MCPA-diclamine, MCPA-
ethyl, MCPA-isobutyl. MCPA-isoctyl, MCPA-isopropyl,
MCPA-methyl, MCPA-olamine, MCPA-potassiom, MCPA-
sodium, MCPA-thioethyl, MCPA-trolamine, MCPB, MCPB-
cthyl, MCPB-methyl, MCPB-sodium, mcbenil, mecarbam,
mecarbinzid, mecarphon, mecoprop, mecoptop-2-cthyl-
hexyl, mecaoprop-dimethylammonium, mecoprop-diola-
mine, mecoprop-ethadyl, mecoprop-isoctyl, mecoprop-me-
thyl, mecoprop-P. mecoprop-P-2-ethylhexyl, mecoprop-P-
dimethylammonium,  mecoprop-P-isobutyl, mecoprop-
potassium, mecoprop-P-potassium,  mecoprop-sodium,
mecoprop-trolamine, medimeform, medinoterb, medinoterb
acetate, medlure, mefenacet, mefenpyr, mefenpyr-diethyl,
mefluidide, mefluidide-diolamine, mefluidide-patassium,
megatomoic acid, menazon, mepanipynm, meperifluthrin,
mephenate, mephosfolan, mepiquat, mepiquat chloride,
mepiquat pentaborate, mepronil, meptyldinccap, mercuric
chloride, mercuric oxide, mercurous chloride, merphos,
mesoprazine, mesosulfuron, mesosulfuron-methyl, mesotri-
one, mesulfen, mesulfenfos, metaflumizone, metalaxyl,
metalaxyl-M, metaldehyde, metam, metam-ammonium,
metamifop, metamitron, metam-potassium, metam-sodium,
melazachlor, metazosulfuron, metazoxelon, metconazole,
metepa, metflurazon, methabenzthiazuron, mcthacrifos,
methalpropalin, methamidophos, methasulfocarb, meth-
azole, methfuroxam, methidathion, methiobencarb, methio-
carb, methiopyrisulfuron, methiotepa, methiozolin, methi-
uron, methocrotophos, methometon, methamyl, methoprene,
methoprotryne, methoquin-butyl, methothrin, methoxychlor,
mcthoxyfenozide, methoxyphenone, methyl apholate,
methyl bromide, methyl eugenol, methyl jodide, methyl
isothiocyanate, methylacetophos, methylchloroform, meth-
yldymron, methylenc chloride, methylmercury benzoate,
methylmercury dicyandiamide, methylmercury pentachlo-
rophenoxide, methylneodecanamide, metiram, metobenzu-
ron, metobromuren, metofluthrin, metolachlor, metolcarh,
metominestrobin, metosulam, metoxadiazane, metoxuron,
metrafenone, metribuzin, metsulfovax, metsulfuron, metsul-
furon-methyl, mevinphos, mexacarbate, mieshuan, milbe-
mectin, milbemycin oxime, milneh, mipafox, mircx, MNAF,
moguchun, molinate, molosuliap, monalide, monisouron,
monochlomacetic  acid, menocratophos, monolinuron,
monosulfuron, monosulfuron-ester, monuron, monuron
TCA, morfomquat, merfamqual dichloride, moroxydine,
moroxydinc hydrochloride, morphothjon, morzid, moxidec-
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tin, MSMA, muscalure, myclobutanil, myclozolin, N-(eth-
ylmercury)-p-toluencsulphonanilide, nabam, naftalofos,
naled, naphthalenc, naphthalencacetamide, naphithalic anhy-
dride, naphthoxyacelic acids, naproanilide, napropamide,
naptalam, naptalam-sodium, natamycin, neburon, niclosa-
mide, niclosamide-olamine, aicosulfuron, nicotine, niflurid-
ide, nipyraclofen, nitenpyram, nithiazine, nitralin, nitrapyrin,
nitrilacarb, nitrofen, nitrofluorfen, nitrostyrene, nitrothal-iso-
propyl, norbormide, norflurazon, nornicetine, noniron, nov-
aluron, noviflumuron, nuarimol, OCH, octachlorodipropyl
ether, octhilinone, ofurace, omethoate, orbencarb, orfralure,
ortho-dichlorobenzene, orthosulfamuron, oryctalure, orysas-
trobin, oryzalin, osthol, ostramonc, oxabetrinil, oxadiargyl,
oxadiazon, oxadixyl, oxamate, oxamyl, oxapyrazon, oxapy-
razon-dimolamine, oxapyrazon-sodium, oxasulfitron, oxazi-
clomefone, oxine-copper, oxelinic acid, oxpeconazole,
oxpoconazele fumarate, oxycarboxin, oxydemeton-methyl,
oxydeprofos, oxydisulfoton, oxyfuorfen, oxymalrine,
oxytetracycline, oxytetracycline hydrochloride, paclobutra-
zol, paichongding, para-dichlorobenzenc, parafluoron,
paraquat, paraquat dichloride, paraquat dimetilsulfate, par-
athion, parathion-methyl, parinol, pebulate, pefurazoate, pel-
argenic acid, penconazole, pencycuron, pendimethalin, pen-
flufen, penflucron, penoxsulam, pentachloraphenot,
pentanochlor, penthiopyrad, pentmethrin, pentoxazone, per-
fluidone, permethrin, pethoxamid, phenamacril, phenazine
oxide, phenisopham, phenkapton, phenmedipham, phenme-
dipham-ethyl, phenobenzuron, phenothrin, phenproxide,
phenthoate, phenylmercuriurea, phenylmereury acetate, phe-
nylmercury chloride, phenylmercury derivative of pyrocat-
echel, phenylmercury nitrate, phenylmercury salicylate,
phorate, phosacetim, phosalone, phosdiphen, phoslolan,
phosfolan-methyl, phosglycin, phasmet, phosnichlor, phos-
phamidon, phosphine, phosphocark, phosphorus, phostin,
phoxim, phoxim-methyl, phthalide, picloram, picloram-2-
ethylhexyl, picloram-isoctyl, picloram-methyl, picloram-
clamine, picloram-polassium, picloram-triethylammonium,
picloram-tris(2-hydroxypropyllammonium,  picolinafen,
picoxystrobin, pindone, pindone-sodium, pinoxaden, pipera-
lin, pipcronyl butexide, piperonyl cycloncne, piperophos,
piproctanyl, piproctanyl bromide, piprotal, pirimetaphos, pir-
imicarb, pirimioxyphos, pirimiphos-ethyl, pirimiphos-me-
thyl, plifenate, polycarbamate, polyoxins, polyoxernm, poly-
oxorim-zing, polythialan, potassium arsenite, potassium
arzide, polassium cyanale, potassium gibbercllate, potassium
naphthenate, potassium polysulfide, potassium thiocyanate,
potassium a-naphthaleneacetate, pp’-DDT, praltethrin, pre-
cocene I, precocene Il, precocene IlI, pretilachlor, primi-
dophos, primisulfuron, primisulfuron-methyl, probenazole,
prochloraz, prochloraz-manganese, proclonol, procyazine,
procymidone, prodiamine, profenoefos, profluazel, proflura-
lin, profluthrin, profoxydim, proglinazine, proglinazine-
ethyl. prohexadione, prohexadione-calcium, prohydrojas-
mon, promacyl. promecarb, prometon, prometryn, promurit,
propachlor, propamidine, propamidine dikydrochloride, pro-
pamocarb, propamocarb hydrochloride, propanil, propaphos,
propaquizafop, propargite, proparthrin, prepazine, pro-
petamphos, propham, propiconazole, propinch, propisochlor,
propoxur, propoxycarbazone, propoxycatbazone-sodium,
propy! isome, propyrisulfuron, propyzamide, proquinazid,
prosuler, prosulfalin, prosulfocarb, prosulfuron, prothi-
dathion, prothiocarb, prothiocard hydrochloride, prothio-
conazole, prothiofos, prothoate, protrifenbute, proxan,
proxan-sadium, prynachlor, pydanon, pymetrozine, pyracar-
bolid, pyraclofos, pyraclonil, pyraclostrobin, pyraflufen,
pyraflufen-ethyl, pymfluprole, pyramat, pyrametostrobin,
pyraoxystrobin, pyrasulfotole, pyrazolynate, pyrazophos,
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pyrazosulfuren, pyrazosulfuron-ethyl, pyrazothion, pyra-
zoxyfen, pyresmeihrin, pyrethrin 1, pyrethrin II, pyrethrins,
pyribambenz-isopropy], pyribambenz-propyl, pyribencarb,
pyribenzoxim, pyributicarb, pyriclar, pyridaben, pyridafol,
pyndalyl, pyridaphenthion, pyridate, pyridinitril, pyrifenox,
pyrifiuquinazon, pyriftalid, pyrimethanil, pyrimidifen,
pyriminobac, pyriminobac-methyl, pyrimisulfan, pyrimitate,
pyrinuron, pyriofcnone, pyriprole, pyripropancl, pyrnproxy-
fen, pyrithiobac, pyrithiobac-sodium, pyrolan, pyroquilon,
pyroxasulfone, pyrexsulam, pyroxychlor, pyroxyfur, quassia,
quinacetol, quinacetol sulfate, quinafphos, quinalphos-me-
thyl, quinazamid, quinclorac, quinconazole, quinmerac,
quinoclamine, quinonamid, quinothion, quinoxyfen, quintio-
fos, quintozene, quizalofop, quizalofop-ethyl, quizalofop-P,
quizalofop-P-ethyl, quizalofop-P-tefuryl, quwenzhi, quy-
ingding, rabenzazole, rafoxanide, rebemide, resmethrin, rho-
dethanil, rhodojaponin-111, ribavirin, rimsulfuren, rotenone,
ryania, saflufenacil, saijunmao, saisentong, salicylanilide,
sanguinarine, santonin, schradan, scilliroside, sebuthylazine,
secbumeton, sedaxane, selamectin, semiamitraz, scmiami-
traz chloride, scsamex, sesamolin, sethoxydim, shuangjiaan-
caolin, siduron, siglure, silafluofen, silatrane, silica gel, silth-
iofam, simazine, simeconazole, simeton, simetryn, sintofen,
SMA, S-metolachlar, sodinm arsenite, sedium azide, sodjium
chlorate, sodium fluoride, socdium fluoroacetate, sodium
hexafluorosilicate, sodium naphthenate, sodium orthophe-
nylphenoxide, sodium pentachlorophenoxide, sodium
polysulfide, sodium thiocyanate, sodium a-naphthaleneac-
etate, sophamide, spinetoram, spinosad, spirodiclofen,
spiromesifen, spirotetramat, spiroxamine, streptomycin,
slreptomycin sesquisulfate, sirychnine, sulcatol, sulcofuron,
sulcofuron-sodium, sulcolrione, sulfallate, sulfentrazone,
sulfuram, sulfluramid, sulfomeniron, sulfometuron-methyl,
sulfosulfuron, sulfotep, sulfoxaflor, sulfoxide, sulfoxime,
sulfur, sulfuric acid, sulfuryl fluoride, sulglycapin, sulprofos,
sultropen, swep, tau-fluvalinate, tavron, tazimcarb, TCA,
TCA-ammonium, TCA-calcium, 1'CA-ethadyl, TCA-mag-
nesium, TCA-sodium, TDE, tebucenazole, tebufenozide,
tebufenpyrad, tebufloquin, tebupirimfos, tebutam, tebuthi-
uron, fecloftalam, tecnazene, iccoram, teflubenzuron,
tefluthrin, tefuryltrione, tembotrione, temephos, tepa, TEPP,
tepraloxydim, terallethrin, terbacil, terbucarb, terbuchlor, ter-
bufos, terbumeton, terbuthylazine, terbutryn, tetcyclacis, tet-
rachloreethane, tetrachlorvinphos, tetraconazole, tetradifon,
(etrafluoron, tetramethrin, tetramethylfluthrin, tetraming, (el-
ranactin, tetrasul, thallium sulfate, thenylchlor, theta-cyper-
methrin, thiabendazole, thiacloprid, thiadifluor, thia-
methoxam, thiapronil, thiazaftucron, thiazopyr. thicrofos,
thicyofen, thidiazimin, thidiazuron, thiencarbazone, thicn-
carbazone-methyl, thifensulfuron, thifensulfuron-methyl,
thifluzamide, thiobencarh, thincarboxime, thiochlorfenphim,
thiocyclam, thiocyclam hydrochloride, thiocyclam oxalate,
thiodiazole-copper, thiodicarb, thiofanox, thiofluoximate,
thichempa, thiomersal, thiometon, thionazin, thiophanate,
thiophanate-methyl, thioquinox, thiosemicarbazide, thiosul-
tap, thiosnltap-diammonium, thicsultap-disodium, thiosul-
tap-monosodium, thiotepa, thiram, thuringiensin, tiadinil,
tinojiean, tiocarbazil, tioclorim, tioxymid, tirpate, tolelofos-
mcthyl, tolfenpyrad, tolylfluanid, tolylmercury acetate,
topramezonc, tralkoxydiny, tralocythrin, tralomethrin, tral-
opyril, transfluthrin, transpermethrin, tretamine, tdacontanol,
triadimefon, triadimenol, triafamane, tri-allate, triamiphos,
triapenthenol, triarathene, triarimol, triasulfuron, triazamate,
triazbutil, trizziflam, triazophos, (azoxide, trihenuron, iribe-
nuron-methyl, tribufos, tributyitin oxide, tricamba, trichla-
mide, trichlorfon, trichlormetaphos-3, trichloronat, triclepyr,
triclopyr-butotyl, triclopyr-ethyl. triclopyr-triethylammo-
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nium, tricyclazole, tridemorph, tridiphane, trietazine, teifen-
morph, trifenofos, trifloxystrobin, trifloxysulfuron, triflox-
ysulfuron-sodium, triflumizole, triflumuron, trifluralin,
triflusulfuron, triflusulfuron-methyl, trifop. trifop-methyl,
trifopsime, triforine, triliydroxytriazine, trimedhure, tri-
methacarb, trimeturon, trinexapac, trinexapac-cihyl, triprene,
tripropindan, triptolide, tritac, triticonazole, trilosulfuron,
trunc-call, uniconazole, uniconazole-P, urbacide, wredepa,
valerate, validamycin, valifenalate, valone, vamidothion,
vangard, vaniliprole, vernolate, vinclozolin, warfarin, war-
farin-potassium, warfarin-sodium, xiaochongliulin, xin-
Jjunan, xiwojunan, XMC, xylachlor, xylenals, xylylcarh,
yishijing, zarilamid, zcatin, zengxiaoan, zeta-<cypermethrin,
zinc naphthenate, zinc phosphide, zine thiazole, zineb, ziram,
zolaprofos, zoxamide, zuomihuanglong, a-chlorohvdrin,
o-ecdysone, o-multistriatin, and a-naphthaleneacetic acid.

22. A composition according to claim 1 further comprising
an agriculturally acceptable carrier.

23, A composition accarding 10 claim 1 wherein said mol-
ccule is in the form of a pesticidally acceptable acid addition
salt,

24. A composition according to claim 1 wherein said mol-
ecule is in the form of a salt derivative.

15. A composition accoerding to claim 1 wherein said mol-
ccule is in the form a hydrate.

26. A composiiion according to claim 1 whercin said mol-
cenle is in the form an ester derivative.

27. A composition according to claim 1 wherein said mol-
ecule is in the form a crystal polvmorph.

28. A composition according to claim 1 wherein said moi-
ecule has a *H in place of 'H.

29. A composition according 1o claim 1 wherein said mol-
ecule has a '*C in place of a 13C.

30. A composition according to claim 1 further comprising
a biopesticide,

31. A composition according to claim 1 further comprising
one or more of the following compounds:

{a) 3-(4-chloro-2,6-dimethylphenyl)-4-hydroxy-8-oxa-1-

azaspiro[4,5]dec-3-en-2-one;

(b) 3-(4'chloro-2,4-dimethyl{1,1'-biphenyl]-3-y1)-4-hy-
droxy-8-oxa-1-azaspiro[4,5]dec-3-en-2-one;

() 4-[{{6-chlora-3-pyridinyl)methy!]methylaminc]-2
(5H)-furanone;

{d) 4-[[(6-chloro-3-pyridinyl)methyvi}cyclopropylaminon]-
2(5H)-luranone;

(c) 3-chloro-N2-[(18)-1-methyl-2-(methylsul fony])
ethyl]-N1-[2-methyl-4-[1,2,2,2-tetrafluoro- 1 -{trifluc-
romethylethyllphenyl]-1,2-benzenedicarboxamide;

(I} 2-cyano-N-cthyl-4-fluoro-3-methoxy-benenesulfona-
mide;

(g) 2-cyano-N-cthyl-3-methoxy-benzenesulfonamide;
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(h) 2-cyano-3-difluoromethoxy-N-ethyl-4-fluoro-benze-
nesulfonamide;

(i}  2-cyano-3-fluoromethoxy-N-cthyl-benzencsulfona-
midg;

(i} 2-cyano-6-fluoro-3-methoxy-N,N-dimethyl-benzene-
sulfonamide;

(k) 2-cyano-N-cthyl-6-fluore-3-methoxy-N-methyl-ben-
zenesulfonamide;

{) 2-cyano-3-difluoromethoxy-N,N-dimethylbenzene-

sulfon-amidc;

(m) 3-(difluoromethyl)-N-[2-(3,3-dimethylbuty])phenyl]-
l-methyl-1H-pyrazole-4-carboxamide;

(n) N-ethyl-2,2-dimethylpropionamide-2-(2,6-dichloro-
a,a,a-trifluoro-p-tolylhvdrazonc,

(o) N-ethyl-2,2-dichlore-1-methyleyclopropane-carboxa-
mide-2-(2,6-dichloro-o,o,a-trifluoro-p-tolylhydra-
Zone nicoline;

{(p) O-{(E-)»[2-(4-chlora-phenyl}-2-cyano-1-(2-triflua-
romethylphenyl)-vinyl] }S-methyl thiocarhonate;

{q) (E)}-N1-[(2-chloro-13-thiazol-5-ylmethyl)]-N2-cy-
ano-N1-methylacctamidine; :

(r) 1-(G-chloropyridin-3-ylmethy!)-7-methyl-8-nitro-1,2,
3,5,6,7-hexahydroimidazo[1,2-a]pyridin-5-ol;

(s) 4-{4-chlorophenyl-(2-butylidine-hydrazono)methyl)]
phenyl mesylate; and

(t) N-Ethyl-2,2-dichloro- i-methylcyclopropanccarhoxa-
mide-2-(2,6-dichloro-alpha,alpha,alpha-trifluoro-p-
tolyl)hydrazone.

32, A composition according to claim 1 further comprising

a compound having one or more of the following modes of
action: acetylcholinesterase inhibitor; sodium channel medu-
lator; chitin bjosynthesis inhibitor; GABA and glutamate-
gated chloride channel antagonist; GABA and glutamate-
gated chloride channel agonist; acetylcholine receptor
agonist; acetylcholine receptor antagonist; MIET 1 inhibiter;
Mg-stimulated ATPase inlibitor; nicotinic acetylcholinc
receptor; Midgut membrane disrupter; oxidative phosphory-
lation distupter, and ryanodine receptor (RyRs).

33. A composition gzccording 1o claim 1 further comprising
a sced.

34. A composition according to ¢laim 1 {urther comprising
a secd that has been genetically modified to express one or
mare specialized traits.

35. A composition according to claim 1 wherein said com-
position is encapsulated inside, or placed an the surface of, a
capsule.

36. A composition according to claim 1 wherein $aid com-
position is encapsulated inside, or placed on the surface of, a
capsule, wherein said capsule has a diameter of about 100-
900 nanometers or about 10-900 microns.

* * ¥ £ =%
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examination and that “any Comracting State may apply additional or different critcria for the purposes of deciding
whether, in that State, the claimed invention is patentable or not™ (see also Article 27(5)). Such additionat criteria
may relate, for example, to cxcmptions from patentability, requirements for enabling disclosure, clarity and support
for the claims.
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P.0O. Box 1450 X
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Box No.V  Reasoned statcment under Article 35(2) with regard to novelty, inventive step or indusirial
applicability; citations and explanations suppoarting such statement

1. Statement

Naovelty (N) Claims 1-65 YES
Claims NONE NO
Inventive Step (1S) Claims 1-65 YES
Claims NONE NO
Industrial Applicability (1A) Claims 1-65 YES
Claims NONE NO

2. Citavions and Explanatians (Rule 70.7)

Claims 1-65 MEET the criteria set out in PCT Article 33(2)-(3), because the prior art docs not teach or fairly suggest the now claimed
compaositions, as the closest prior art,

HOLMWQOD fails fo provide the claimed compounds & similar compounds would not be evident as providing the same effects as
those shown of the instant compounds, compositions & methods.
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industrial applicability because the subject mauer claimed can be made or used in industry,
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