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RESPUESTA AL AUTO NOTIFICADO POR FIJACION EN LISTA N0O.350

DEL 8 DE OCTUBRE DE 2010, OFICIO NO. 13166 {(EXAMEN DE FONDO)

ALVARO CORREA ORDONEZ, mayor de edad y vecino de Bogota D.C., identificado tal como
aparece al pie de mi firma, en mi caricter de apoderado de la sociedad en referencia, doy

respuesta al auto emanado por ese Despacho dentro del término legal
1. Objeciones del Examinador

1.1  De la solicitud de patente

Solicita su Despacho que se haga modificacion del titulo no aludiendo al uso.

Descripcion
Se menciona por parte de su Despacho que en la pagina 49 de la descripcion se cita
el compuesto D1 al cual no se vuelve a hacer referencia en ninguna parte de la solicitud y

por lo tanto se solicita corregir y aclarar.
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Reivindicaciones

Considera su Despacho que el capitulo reivindicatorio es una generalizacién
demasiado amplia de lo divulgado en la descripcion y que por lo tanto no seria conciso.

Se sugiere por parte de su Despacho que el capitulo reivindicatorio se limite de
acuerdo con los significados preferidos de las tablas A, B y C y para los cuales se evidencié
una eventual mejora.

De otro lado se manifiesta que la reivindicacion 15 hace referencia al uso por lo que

no seria protegible por via de patente.

1.2 Nivel Inventivo

Sobre ¢l requisito del nivel inventivo, el Examinador establece que una persona del nivel
técnico medio, versada en la materia, ensayaria las soluciones que se proponen en el
documento WO 01/11965 (D1} y llegaria de manera obvia a la solucion que se propone en
la presente solicitud. Particularmente, el Examinador considera que las reivindicaciones 1 a

15 carecen de nivel inventivo debido a las ensefianzas contenidas en D1.
Ll Examinador establece:

“Al comparar los significados de los sustituyentes de esta solicitud con los significados de
los sustituyentes de DI se observan esiructuras equivalentes En la tabla comparativa No. 1
se presenta wn ejemplo para evidenciar la equivalencia estructural (...).

De modo tal que una persona medianamente versada en la materia encuentra sugerencia
suficiente en DI para plantear derivados como los acd presentados; y esperar igualmente
una actividad fungicida de ellos.

En consecuencia y teniendo en cuenta ademds la amplitud del capitulo reivindicatorio se
concluye que el material veclamado en lay reivindicaciones 1-14 son alternativas obvias

para un técnico medio y por lo tanto no tienen nivel inventivo.”

2. Argumentos a favor de la patentabilidad de la solicitud
2.1 De la solicitud de patente

Titulo
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En respuesta a sit objecion sobre el titulo el solicitante ha decidido modificar ¢l dicho titulo

por el de: “Derivados de 2-piridiniletilcarboxamida y procesos para su preparacion”

Descripcidn
En relacién con la observacién hecha al compuesto D1, por favor note que dicho compuesto
fue mencionado por error y por lo tanto dicha referencia ha sido eliminada de la descripcién,

Allego nueva pagina con la respectiva correccion.

Reivindicaciones
Ln respuesta a las observaciones presentadas a las reivindicaciones de la presente solicitud
el solicitante ha decidido presentar un nuevo capitulo reivindicatorio en el cual se han tenido

en cuanta todas y cada una de las mencionadas observaciones.
El nuevo capitulo reivindicatorio consta de 9 reivindicaciones.

La reivindicacién 1 se ha corregido al limitar X a fa materia objeto de la reivindicacién 3,
. . 2 . . . . . . . . -

limitar R' y R? a la materia objeto de la reivindicacion 5 y al fimitar R y R? a la materia
objeto de la reivindicacién 7, ademas, el grupo alquilcarbonilamino C,-Cy se ha eliminado

de la lista de residuos que representan R y R,
Las reivindicaciones originales 3, 5 y 7 se han eliminado.

Las reivindicaciones 6, 13 y la reivindicacién de uso 15 se ha cancelado.

22 Nivel inventivo

El nivel inventivo de una solicitud se encuentra definido en €l Articulo 18 de la Decisién
486 y se establece cuando “si para wna persona del oficio normalmente versada en la
materia téenica correspondiente, esa invencion no hibiese resultado obvia ni se Tubiese

derivado de manera evidente del estado de la técnice”.

Contrario a lo que plantea el Examinador, e} documento del arte previo citado no afecta ¢l
nivel inventivo de la presente solicitud por cuanto no es posible derivar la presente

invencién a partir de las ensefianzas presentadas en el documento DI.
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Teniendo en cuenta las modificaciones al capitulo reivindicatorio el documento WO
01711965 (D1} no tiene ninguna relevancia. En dicho documento el grupo 2-piridilo (A1) se
debe sustituir con al menos un grupo haloalquilo. La presente invencién no suministra tal
sustituyente, en razén a que el radical X no puede ser haloalquilo. Ademas, los ejemplos en
la tabla DD del documento D1 le ensefian a la persona medianamente versada, que en caso de
que L sea —CI-I(R")’NI-'IC(O=)—, el radical R’ debe ser una clase de grupo carbonilo
sustituido, lo cual de nuevo no es posible en la presente invencion de acuerdo con los

significados de R’y R™.

De acuerdo con lo anterior DI no hace obvia la presente invencién y por lo tanto queda

claro que la presente solicitud si posee nivel inventivo.

En este orden de ideas, tenemos que la invencién propuesta por el solicitante si cumple con
los requisitos de patentabilidad y de esta manera es susceptible de ostentar el titulo de

patente de invencidn.
3. Solicitudes concedidas en otros paises para esta misma invencién.

A manera informativa, pongo en conocimiento del Examinador que la patente U.S.
7.723.363 equivalente a la presente solicitud colombiana ha sido otorgadas. Esta patente es
méas amplia que la que se esta tramitando en Colombia. Aln cuandb entiendo que estas
decisiones de ninguna manera obligan al Despacho para decidir de igual forma, considero
que por tratarse de una pregunta fictica la determinacion de la existencia de nivel inventivo,
las decisiones de otras oficinas de patentes constituyen un antecedente persuasivo ¢n la

materia.
En virtud de lo anterior, solicito que se acepten las razones expuestas en el presente
documento y en consecuencia, se otorgue el privilegio de patente de invencién para el

invento que se tramita en este expediente.

Alenlamente,
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ALVJARO CORREA ORDONEZ
C.CN0.79.143.366 de Usaquén
T.P.20.28]

Anexos: Hoja 49 modificada
Capitulo reivindicatorio modificado
Copia de las Patente U.S. 7.723.363.

RACBOGDMS-#544177-V1-P2006_000144-0710.D0C
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hoja (10 cm de aito), pulverizandolas con la suspension acuosa descrita
anteriormente. Las plantas, usadas como controles, se trataron con una disolucién
acuosa que no contenia el matertal activo.

Después de 24 horas, las plantas se contaminaron pulverizandolas con una
suspension acuosa de esporas de Pyrenophora teres (12.000 esporas por mi). Las
esporas se obtuvieron de un cultivo de 12 dias. Las plantas de cebada contaminadas
se incubaron durante 24 horas a aproximadamente 20°C y humedad relativa de 100%
y a continuacion durante 12 dias a humedad relativa de 80%.

La clasificacion se llevo a cabo 12 dias después de la contaminacion, en
comparacion con las plantas de control.

En estas condiciones, se observo proteccion buena (al menos 50%) o total a
una dosis de 330 ppm con los siguientes compuestos: A1, B1, C1, C2,

En estas condiciones, se observd proteccion buena (al menos 50%) o lotal a
una dosis de 125 ppm con el siguiente compuesto: C4.

ta N- {1-metilcarbamoil-2- [3-cloro-5-(trifluorometil) -2-piridinil] -etil} -4-fenil
benzamida descrita en la Solicitud de Patente Internacional WO 01/11965 (véase el
compuesto 316 en la Tabla D) mostrd una eficacia deficiente sobre la Alternaria
brassicae y una eficacia nula sobre la Botrytis cinerea a 330 ppm; la N-{1-
etilcarbamoil-2-[3-cloro-5-(trifluorometil}-2-piridinil]-etil}-3-nitrobenzamida descrita
también en la Solicitud de Patente Internacional WO 01/11965 (véase el compuesto

307 en la Tabla D) mostro una eficacia deficiente sobre la Alternaria brassicae y una

eficacia nula sobre la Bolryfis cinerea a 330 ppm; la N-{1-etilcarbamoil-2-[3-cloro-5-

(trifluorometil)-2-piridinil]-etil}-benzamida y la N-{1-metilcarbamoil-2-[3-cloro-5-
(trifluorometil)-2-piridinilletil}-benzamida también descritas en la Solicitud de Patente
internacional WO 01/11965 (véanse los compuestos 304 y 314 en la Tabla D),
mostraron una eficacia nula sobre la Bolrytis cinerea a 330 ppm y la N-{1-etiicarbamoil-
2-[3-cloro-5-(trifluorometil)-2-piridiniljetil}-4-clorcbenzamida, ia N-{1-etiicarbamoil-2-{3-
cloro-5-(trifluorometil)-2-piridiniljetil}-2-bromobenzamida y la N-{1-metilcarbamoil-2-[3-
cloro-5-{trifluorometil)-2-piridinil]etil}-4-metoxibenzamida, también descritas en la
solicitud de patente internacional WO 01/11965 (véanse los compuestos 308, 310y
315 en la Tabla D) mostraron una eficacia nula sobre la Botrytis cinerea a 330 ppm.

La N-{{3-cloro-5-(trifluorometil)-2-piridiniljmetil}-5-tienilacetamida descrita en la
solicitud de patente internacional WO 01/11965 (véase el compuesto 101 en la tabla B)
mostrd una eficacia deficiente frente a la Alternaria brassicae y ninguna eficacia frente

a la Botrytis cinerea y la Peronospora parasitica a 330 ppm.



REIVINDICACIONES

i. Un compuesto de [6rmula general (1):

0
B
i l\ Het

4y

I=n 1a cual:

i es1,2,304;

X es igual o diferente y es un atomo de halégeno, un alquilo C,-Cg, un
alcoxiimine Ci-Cg, un (alcoxiimino C;-Cg)-alquilo C-Cq, 0 un alcoxi-Cy-
Ce-alquilcarbonilo C-Cg;

R'y R? son iguales o diferentes y se seleccionan, independientemente uno del otro,
de un dtomo de hidrégeno, un dtomo de halégeno, un grupo ciano, un grupo
hidroxi, un alquilo Cy-Cg, un halogenoalquilo Ci-Cg que tiene 1 a 5 atomos
de haldgeno, un alguentlo Co-Cg, un alcoxi C-Cq, un alquilsulfanilo C-Cs,
un alquilsulfanilo, un alquilsulfenilo Cy-Cs, un alquilsulfinilo Ci-Cg, un
alcoxicarbonilo Cy-Cq, un alquilcarbonitamino C-Cg, un alcoxicarbontloxi
C1-Cs, un alcoxicarbonilamino Ci-Cg 0 un grupo fenilo;

oR'yR? pueden formar juntos un ciclopropilo, un ciclobutilo, un ciclopentilo o un
ciclohexilo;
Ry R son iguales o diferentes y se seleccionan, independientemente uno del otro,

de un atlomo de hidrogeno, un atomo de haldgeno, un grupo ciano, un alquilo
Cy-Cq, un halogenoalquilo Cy-Cy que ticne 1 a 5 dtomos de halogeno, un
alquilcarbonilamino C,-Cg 0 un grupo fenio;
Con la condicién de que cuando tres de los cualro sustituyenies R, R% R y R sonun
atomo de hidrdgeno, entonces el cuarto sustifuyenie no es un alomo de hidrégeno;

R’ ¢s un atomo de hidrogeno;

Het representa un heterociclo de 5, 6 o 7 miembros con uno, dos o tres
heteroatomos que pueden ser iguales o diferentes; Het esta ligado por un
atomo de carbono y esta, al menos, sustitiido en la posicion orto;

Asf como también sus sales, N-6xidos, complcjos metalicos y metaloides.

2. Un compucsto de acuerdo con la reivindicacion 1, caracterizado porquenes 1,2 0

3. Un compuesto de acuerdo con la reivindicacion 1 o 2, caracterizado porque el 2-
piridilo se sustituye en 1a posicion 3, 5 y/o 6.

4. Un compuesto de acuerdo con cualquiera de las reivindicaciones | a 3,
caracterizado porque R' y R? se seleccionan, independientemente uno del otro, por ser un
atomo de haldgeno, un alquilo C-Cg, un halogenoalquilo Ci-Cg, que tiene 1 a 5 dlomos de
halégeno o un alguilcarbonilamimo Cy-Cg.

5. Un compuesto de acuerdo con cualquiera de las reivindicaciones | a 4,
caraclerizado porque R Y R? se scleccionan, independientemente uno del otro, por ser un
atomo de haldgeno, un alquilo Ci-Cq, un halogenoalquilo Ci-Cq que tiene 1 a 5 dlomos de
haldgeno o un grupo fenilo.

0. Un compuesto de acuerdo con cualquiera de las reivindicaciones 1 a 5,
caracterizado porque Het ¢s un anillo heterociclico de cinco miembros.



7. Un compuesto de acuerdo con cualquiera de las reivindicaciones 1 a 5,
caracterizado porque Het es un anillo heterociclico de seis miembros.

8. Un proceso para la preparacion de un compuesto de formula general (1) tal como se
defini6 en cualquiera de las reivindicaciones 1 a 7, que comprende hacer reaccionar un
derivado de 2-piridina de férmula general (I1) o una de sus sales:

aty 2 4
_ R\ R
X
N _ NH
RV RE |, 0
R\J

enlacual X,n, R'; Rz, R} LR y R son como en cualquiera de las reivindicaciones
precedentes;

con un derivado de acido carboxilico de la formula general (111

O
'S am
L Het
en la cual:
Het es como se definio en cualquiera de las reivindicaciones precedentes; y
-2 . . . . .
L es un grupo saliente seleccionado por ser un atomo de haldgeno, un grupo

hidroxilo, —OR6, -OCOR®, R® es un aiquilo C;-Cg, un haloalquilo C,-Cg, un benzilo, 4-
" metoxibenzilo, pentafluorofenilo o un grupo de férmula

En la presencia de un catalizador v, si L2 es un grupo hidroxilo, en la presencia de un
agente de condensacion.

9. Una composicion fungicida que comprende una cantidad efectiva de un compuesto

de acuerdo con cualquiera de las reivindicaciones 1 a 7 y un soporte agricolamente
aceptable.

RAC/BOGOMS-¥543922-Vi-P2006_000144-0710.D0C
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1

2-PYRIDINYLETHYLCARBOXAMIDL
DERIVATIVES AND THEIR USE AS
FUNGICIDES

CROSS-REFERENCE TO RELATED
APPLICATION(S)

The present application is a 35 U.S.C. 371 national phase
conversion of PCT/EP2005/003283 filed Mar. 1, 2005, which
chaims priority of European Application Ne. 04356029.1 filed
Mar. 3, 2004.

The present invention relates to navel N-f2-(2-pyridiny])
ethyl]carboxamides derivatives, their process of preparation,
their use as fungicides, particularly in the form of fungicidal
compaositions, and meihods for the contral of phylopatho-
genic fungi of plants vsing these compounds or their compo-
" sitions.

The international patent application WO 01/11965 dis-
closes a broad family ol fungicidal compounds in which the
2-pyridy] group is substituted by at Teast one halogenoalky!
group.

Il is always of high-interest in the sgricutiure field 10 use
nove! pesticidal compounds 1t order to avoid or to fight the
development of resistant sirains to the active ingredients used
by the fanner.

We have now found n new family of compounds which
passess the above mentioned characteristics.

Accordingly, the present invention relates 1o N-|2-(2-py-
ridinyljethyljearboxamide derivative of general formula (1);

)
X

h

\ R 1 gt O

| R R

|/\N/ T)L}[el

R' R ps

in which:

nisl,2, 3ord;

X is the same or different and is a halogen atom, a nitro
group, 4 cyano group, a hydroxy group, anamino group,
a sulfanyt group, a pentafluoro-AS-sullfanyl group, a
formyl group, a formyloxy group, a lormylamino group,
a carboxy group, a carhamoyl group, a N-hydroxycar-
bamoyl group, a carbamate group, a (hydroxyimino)-
C,-Cgalkyl gronp, a C,-Cg-alkyl, a C,-Cg-alkenyl, a
C,-Cg-alkynyl, a C,-Cg-alkylamino, a di-C,-Cg-alky-
lamino, a C,-Cg-alkoxy, a C,-Cg-halogenocalkoxy hav-
ing 1 1o 5 halogen atoms, a C,-Cy-alkylsulfunyl, a
C,-Cg-halogenoalkylsulfanyl having 1 10 5 lalogen
atoms, a C,-Cy-alkenyloxy, a C,-Cg-halogenoalkeny-
loxy having 1 to 5 halogen atoms, a C,-Cg-alkynyloxy, a
C,+Cy-halogenoalkynyloxy having 1 to 5 halogen
atoms, a C,-Cg-cycloalkyl, a C4-Cy-halogenocycloalkyl
having 1 to § halogen atoms, o C,-Cy-alkylcarbonyl, a
C,-Cg-halogencalkylcarbonyl having 1 10 § halogen
atoms, a C,-Cy-alkylearbamoyl, a di-C,-Cg-alkylcar-
bamoyl, a N—C,-C-alkyloxycarbamoyl, & C,-C;-
alkoxycarbamoyl, a N—C,-Cg-alkyl-C, -Cg-alkoxycar-
bamoyl, a C-Cgalkoxycarbonyl, a C,-C,-
halogenoalkoxycarbonyl having 1 to 5 halogen atoms, a
C,-Cs-alkylearbonyloxy, a C,-Cy-halogenoalkylcarbo-
nyloxy having 1 1o 5 halogen aloms, a C,-Cg-alkylcar-
honylamino, a  C-Cg-halogenoalkylcarbonylaming
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2

having ! 1o 5 halogen atoms, a C;-Cy-alkylaminocarbo-
nytoxy, a di-C,-Cg-alkylaminocarbonyloxy, a C,-Cq-
alkyloxycarbonyloxy, a C,-Cy-alkylsulphenyl, a C,-C,-
halogenoalkylsulpheny] having 1 to S halogen atoms, a
C,-Cy-atkylsulphinyl, a C,-Cy-halogenoalkylsulphinyl
having 1 to 5 halogen atoms, a C,-Cy-alkylsulphonyl, a
C,-Cg-halogenoalkylsulphonyl having 1 10 5 halogen
atoms, a C,-Cg-alkoxyimino, a {C,-Cg-alkoxyimino)-
C,-Cgalkyl, a (C,-C;-alkenyloxyimino)-C,-Cg-alkyl, a
(C,-Cg-alkynylaxyimino)-C -Ce-alkyl, a (benzyloxy-
imino)-C,-Cg-alkyl, a benzyloxy, a benzylsulfanyl, a
benzylamine, a phenoxy, a phenylsulfany! or a pheny-
lamino;

RY R?, R? and RY are the same or different and are a
hydrogen atom, a halogen atom, a cyano group, a
hydroxy group, an amino group, a sulfanyl group, a
formyl group, a formyloxy group, a formylamino group,
a carboxy gronp, a carbamayl group, a N-hydroxycar-
hamoyl group, a carbamale group, a (hydroxyimino)-
C,-Cealkyl gronp, a C,-Ce-alkyl, a C,-Cg-halo-
gennalkyl having 1 to 5 halogen atams, a C,-Cg-alkenyl,
u C,-Cy-alkynyl, a C,-Cg-alkylamine, a di-C,-Cg-alky-
lamino, a C,-Cy-alkoxy, a C,-C,-halogencalkoxy hav-
ing 1 10 5 halogen atoms, a C,-Cg-alkylsulfanyl, a
C,-Cy-halogenoalkylsulfanyt having 1 10 5 halopen
atoms, a C,-Cy-alkenyloxy, a C,-Cp-hulogenoalkeny-
loxy having 1 to 5 halogen atoms, a C,-Cg-alkynyloxy, a
Cy-Cy-halogenoalkynyloxy having t 10 5 halogen
atoms, a C3-Cy-cycloalkyl, a C,-Cy-halogenacycloalkyl
having 1 1o 5 halogen aloms, a C,-Cg-alkylcarbonyl, a
C,-Cq-halogenoalkylearbonyt having -1 1o 5 halogen
aloms, & C,-Cgalkylcarbamoyl, a di-C,-Cy-alkylcar-
hamoyl, a N--C,-Cg-alkyloxycarhamoyl, a C,-C,-
alkoxycarhamoyl, a N—C,-C-alkyl-C,-C,-alkoxycar-
bamoyl, a C,-Ci-alkoxycarbonyl, a C,-C,-
lalogenoalkoxycarbonyl having 1 to 5 halogen atoms, a
C,-Cg-alkylcarbonyloxy, a C,-C,-hulagenoalkylcarbo-
nyloxy having 1 to 5 halogen atoms, a C,-Cg-alkylcar-
bonylamino, a  C,-Cg-halogenoalkylcarhonylamine
having 1 to § halogen atoms, a C-Cy-alkylaminocarbo-
nyloxy, a di-C,-Cy-alkylaminocarbonyloxy, a C-C,-
alkyloxycarbonyloxy, a C, -Cg-alkylsulphenyl, a C,-C,-
halogenoalkylsulpheny! having 1 1o 5 halogen atoms, a
C-Cy-alkylsulphinyl, a C,-Cg-halogenoalkylsulphinyl
having | 10 5 halogen atoms, a C -C,-alkylsulphonyl, a
C,-Cy-halogenoalkylsulphonyl having 1 1o 5 halogen
atoms, a benzyloxy, a benzylsulfanyl, a benzylamino, a
phenoxy, a phenylsulfanyl or a phenylanino, a phenyl
group, a pheny| sulphanyl group;

or R' and R? may farm together a cyclopropyl, a cylcobu-

1yl, a cyclopentyl or a cyclohexyl;

with the proviso that when three of the four substituents R,

R?, R?and R* are a hydrogen atom, then the fourth substitwent
is not a hydrogen atom;

R* is a hydrogen atom, a cyano group, a formyl proup, a
hydroxy group, a C,-Cg-alkyl, a C,-Cg-halogenoalkyl
having 110 5 halogen atoms, a C,-Cg-alkoxy, a C,-C,-
halogenoulkoxy having 1 to 5 halogen atoms, a Cy-Cg-
cycloalkyl, a Cy-Cg-halogenocycloalkyl having 1 10 5
halegen atoms, a C,-Cg-atkenyl, a C,-Cgalkynyl, a
C,-Cgalkoxy-C,-Ce-alkyl, a C,-Cg-cyancalkyl, &
C,-Cg-aminoalkyl, a C,-C -alkylamino-C,-Cg-alkyl, a
Ui-C,-Cg-alkylamino-C,-C,-alkyl, a C, -C,-alkylcarbo-
nyl, a C,-Cg-halogenalkylcarbonyl having 1 to 5 halo-
gen atoms, a C,-C,-alkyloxycarbonyl, a C,-Cy-henzy-
loxycarbonyl, a C,-Cg-atkoxy-C,-C,-alkylcarbonyl, a

@
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C,-Ce-alkylsulfonyl or a C,-Cg-halogenoalkylsul fonyl as regards R, R® may be chosen as being a hydrogen atom
having 1 to § halogen atoms; ora C,-C,-cycloatkyl.

Het represents 5-, 6- or 7-membered heterocycle with one,
two or three heteroatoms which may be the same or
different; Het being linked by acarhanatom and beingat 5
least substituted in ortho position;

as well ag ils salts, N-oxides, metallic and metalloidic

According to the present invention, “Het™ of the compound
of general formula (I) may he a five membered ring hetero-
cycle. Specific examples of compounds of the present inven-
tion where Het is a five membered heterocycle include:

complexcs. Hel may represent a heterocycle of the general formwla
In the context of the present invention: (Het-1)
hatogen means fuorine, bromine, chlorine or indine; 10
lheteroatom means N, Qor S;
carhaxy means —C(=0)Ol1; R R? {Het-1}
catbonyl means —C(==0}—;
carhamoyl means —C(=ONIL,;
N-hydroxycarbamoyl means —C(=0ONHOI, 15 / \
an alkyl group, an alkenyl group, and an alkynyl group as RS o
well as mpietics containing these terms, can be lincar or
branche,

In the context of 1he present invention, it has alsa 10 be
nnderstood that in he case of di-substituted amino and of 20 inwhich:

dh-substituted carbamoy| radicals, the two substituents may R® and R” may be the same or different and may be a
f(‘”“, 1033[]]01’ “."lﬂ].the n [mg(fl] alom bcm‘l]]g lhcm, a salu- h}rdrogcn atom, a ha]ngen a‘(‘nn, A amino group, a nitro
rated heterocyclic ring containing 3 to 7 aloms, group, a C,-C,-alkylora C,-C,-halogenoalkyl having 1

According to the present invention, the 2-pyridyl may be
substituled i any position by (X),, in which X and n are as 2
defined above. Preferably, the present invention relates {o
N-[2-(2-pyridinyleihyt]carboxamide derivative af peneral
formula {1) in which the differeni characteristics may be Het may represent & heterocycle of the general formula
chosen alone or in combination as being: {Het-2)

asregands n, nis 1, 2 or 3. More preferably nis2or3. 30

as regards X, at least anc of the X substituent is a halogen
atom, a C,-Cgalkyl, a C,-Cg-alkoxyimino, a {C, -Cg-alkaxy- (Het-2)
imino)-C,-Cy-alkyl, or a C,-Cg-alkoxy-C,-C,-alkylcarbo-
nyl. '

as regards the positions in which the 2-pyridyl is substi- 13
tuted, the 2-pyridy] is substituted in 3-, 5- and/or in 6-posi- / \
tion. More preferably, the 2-pyridy is substituted in 3- and/or R o
in S-position

According to the present invention, the two carhon atoms
and the nitrogen atom of the “ethylamide pant” of the com- 40 in whicl:

p‘;""‘i of ﬁ“_',.““l‘"’ (])53"3 respectively substitted b3{ Rl,,"“g R? may be a hydrogen atom, a halogen atom, a C,-C,-alkyl
R%, R;an(.l R ,Emd R>, at least one the substituents R', R*, R or a C,-C,-halogenoalkyl having 1 to 5 halogen atoms;
and R being different from hydrogen. Preferably, the present and

invention also relates to N-[2-(2-pyridinyDethyl]earboxam- " " )

ide derivative of gencral formula (1) in which the ollowing 45 & and R may be the same or different and may be a
chamcicristics may be chosen alone or in combination as hydrogen atam, a halogen atom, an amina group, a

{0 5 halogen atoms; and

R® may be a halogen ator, a nitro group, a C,-C,-alkyl or
a C,-C,-halogenaalky] having 1 to 5 halogen atems.

W

R”

Rr®

being: C,-Cy-alkyl ar a C,-Cy-halogenoalky] liaving 1 to 5
as regards R and R?, R! and R® may be choscn, indepen- halogen atoms;
dently of each ather, as heing a hydrogen alem, a halogen provided that the R® and R'! are not both a hydrogen atom.

atom, a cyano group, a hydroxy group, a C,-Cealkyl, a 50 pot may represent a heterocycle of the general formula
C,-Cs-halogenoalkyl having 1 to 5 halogen atoms, a C,-Cy- (Ilet-3) :

alkenyl, a C,-Cg-alkoxy, a C,-Cg-alkylsulfanyl, a C,-C,-
alkylsulfenyl, a C,-Cg-alkylsulfinyl, a C,-Cy-alkoxycarbo-
nyl, a  C-Cgalkylearbonylamino, a  C,-Cs4- (Het-)
alkoxycarhonyloxy, a (,-C,-alkoxycarbonylamino or a ss
phenyl group. Morce preferably, R' and R? may he chosen,
" independenily of cach oflier, as being a halogen atom, a
C,-Cy-alkyl, a C,-C -halogenoalky! having 1 to 5 halogen \
atoms ar a C,-Cg-alkylearbanylamino,

as regards R® and R®, R* and R* may be chosen, indepen- 60 RE g
dently of each other, as being a hydrogen alom, a halogen
atom, a cyano group, a C,-Ce-alkyt, a C,-Cy-halogenoalkyt
having ! to 5 halogen aloms, a C,-Cg-alkylcarbonylamino or 12 .
a phenyl group. More preferably, R® and R* may be chosen, R may be a halogen atom, a C,-Cg-alkyl or a C,-C,-
independenily of cach other, as being a halogen atom, a 65 halogenoalkyl having 1 to 5 halogen atoms; and
C,-Cyalkyl, a C,-Ci-halogenoalky! having 1 to 5 halogen R'* may be a hydrogen alom, a C,-C,-alkyl or a C,-C,-
aloms or a phenyl group. halogenoalkyl having 1 to 5 halogen atoms.

in which:
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Het may represent a heterocyele of the general formula
{Het-4)

{Het-4)

Rt ke

in which:

R** and R'S may be the same or different and may be a
hydrogen atom, ahalogenatom, a C,-C,-alkyl,a C,-C,-
halogenoatkyl having | to 5 halogen atoms, a C,-C,-
alkylthio, a C,-Calkylsulphanyl, a pheny! optionally
substituted by a halogen atom or a C,-C,-alkyl or a
pyridyl oplionally substituled by a halogen atom or a
C,-C-alkyl; and

R'® may be a halogen atom, a eyana group, a C,-C,-alkyl,
a C,-C,-halogencalkyl having 1 to 5 halogen atoms or a
C,-C,4-halogenoalkoxy having 1 to 5 halogen atoms.

Het may represent a heterocycle of the general formula

(Het-5)

(Het-5}

" § R

in which:

R'7 and R may be the same or different and may be a
hydrogen atom, a halogen atom, a C,-C,,-alkyl, a C,-C,-
alkyloxy or a C,-C,-halogenoalky!l having 1 1o 5 halo-
gen atoms; and

R'? may bc a hydrogen atom, a halogen atom, a C,-C,-
alkyl or a C,-C,-halogenoalky] having 1 to 5 halogen
atoms;

provided that the R'® and R *® are not both a hydrogen atom.

Het may represent a heterocycle of the general formula

" (Het-6)

(Het-6)

RZI

i which:

R*® may be a hydrogen atom, a halogen atom, a cyano
group, a C,-C,-alkyl or a C,-C,-halogenoalkyl having 1
10 5 halogen aloms;

R*' and R** may be the some or different and may be a
liydrmogen atom, a halogen atom, a C,-C,-alkyl or a
C,-C,-halogenoalky] having 1 to 5 halogen atoms; and

R** may be a hydrogen atom, a cyane group, a C,-C,-alkyl,
a C,-C,-halogenoalkyl having 1 1o 5 halogen atoms, a

10
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C,-C-alkoxy-C,-Cy-ulkyl, a hydroxy-C,-C -alkyl, a
C,-C,-alkylsuiphonyl, a d&i(C,-C,-alkyl)aminasulpho-
nyl, a C;-Cgalkyl-carbonyl, a phenylsulphony! option-
atly substituled by a halogen afom or a C,-C,-alkyl, ora
benzoyl optionally substituted by a halogen atom or a
C,-Cqalkyl;

provided that the R* and R** are nat both a hydrogen atom.

[Tel may represent a heterocycle of the general formula
{Het-7) (Het-7)

(Het-T)

R_} 7 RI (3

[\

N R'.’S
|
R24

in which:

R* may be 2 hydrogen atom, a cyana gronp, a C,-C,-ulkyl,
a C,-Cy-halogenoalkyl having 1 to 5 halogen atoms, a
C,-C,-alkoxy-C,-C,-alkyl, o hydroxy-C,-C,-alkyl, o
C,-C,-alkylsulphonyl, a di(C,-C,-alkyDaminosulplio-
nyl, a C,-Cg-alkylcarbonyl, a phenylsulphonyl option-
ally substituted by a halogen atom or a C,-C,-alkyl, ora
benzoyl optionally substituted by a halogen atom or a
C,-C,-alkyl; and

R**, R?® and R*” may he the same or difTerent and may be
a fiydrogen atom, a halogen atom, a cyano group, a
C,-C,-ulkyl, a C,-C,-halogenoalkyl having 1 10 5 halo-
gen atoms or a C,-C,-alkylearbonyl;

provided that R** and R*” are not hoth a hydrogen atom.

Het may represent a heteracycle of the general formula

{13c1-8) '

(1le-8)

in which:
R** may be a hydrogen atom or a C,-C,-alkyl; and
R* may he a halogen atom, a C,-C-atkyl or a C,-C,-
halogenoalky! having 1 to 5 halogen stoms.
Het may represent a helerocycle of the general formula
(Hel-D)

{Hlet-0)

N

RHDAO R:”
in which:

R** may be a hydrogen atom or a C,-C,-alkyl; and

R*' may be a halogen atom, a C,-C,-alky], a C,-C,-halo-
genoalky! having 1 1o 5 halogen atoms or a phenyl
optionally subsltituted by a halogen alom or a C,-C,-
alkyl.
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Ilet may represent a helerecycle of the general formula
(Het-10)

{Tlet-10%
e

A

5

in which:

R may be a hydrogen atom, a halogen atom, an amine
group, a eyano group, a C,-C,-alkylamine, a di-(C,-C,-
alkyDamino, a C,-C,-alkyl, a C,-C,-halogenoalkyl hav-
ing | to 5 halogen atoms or a phenyl optionally substi-
tuted by a halogen atom or a C,-C,-alky]; and

R** may be a halogen atom, a C,-C,-alkyl or a C,-C,-
halogenoalkyl having | fo 5 halogen atoms.

Het may represent a heterocycle of the general formula

{Het-11)

(let-11)

N

L)
i S R

in which:

R* may be a hydrogen atom, a halogen atom, an amino
group, acyano group, a C,-C,-alkylamino, a di-(C,-C,-
atkylDamino, a C;-C,-alkyl or a C,-C,-halogenoalky!
having 1 to 5 halogen atoms; and

R** may be a halogen atom, a C,-C,-alkyl or 2 C,-C,-
halogenoalkyl having 1 to 5 halogen atoms.

et may represent a heterocycle of the general forula

(Met-12) :

(Het-12y
R}S
/N
B N/
J
RSB

in which:

R*¢ may be a halogen atom, a cyano group, a nitre group, a
C,-C-alkyl, a C,-C,-halogenoalky! having 1 to 5 halo-
gen atoms, a C;-Cy-cycloalkyl, a C,-C,-alkoxy, a
€ ,-C,-halogenoalkoxy having 1 to 5 halogen atoms, a
C,-Cs-alkylhio, a C,-C,-halogenoalkylihio having 1 to
5 halogen atoms, an aminocarbonyl graup or an ami-
nocarbonyl-C,-C,-alkyl;

R*” may be a hydrogen atom, a halogen alom, a cyano
group, a nitro group, 0 C,-C,-alkyl, a C,-C,-alkoxy or a
C,-C-alkylthio; and

R may be a hydragen atom, a phenyl, a C,-C,-alkyl, a
C,-C,-halogennalky] having 1 to 5 halogen atoms, a
hydroxy-C,-Calkyl, a C,-Cialkenyl, a C,-Cocy-

5
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cloalkyl, a C,-C,-alkylthio-C,-C,-alkyl, a C,-C,-halo-
genoalkyhhio-C,-C,-alkyt having 1 to 5 halogen aloms,
a  C-Cypatkoxy-C -Cyalkyl or a  C,-C,-halo-
genoalkoxy-C-C -alkyl having 1 10 5 lialopen atoms.
Het may represent a heterocycle of the gencral formula
(Het-13)

(Het-13)

in which:

R*? may be a hydrogen atom, a halogen alom, a cyano
group, a nitro group, a C,-C,-alkyl, a C,-C,-halo-
genoalky]l having 1 to 5 halogen atoms, a C,-Cg-cy-
cloalkyl, a C,-C,-alkoxy, a C,-C,-halogenoalkaxy hav-
ing | o 5 halogen atoms, a C,-C,-alkylthio, a C,-C,-
halogenoalkylthio having 1 to 5 halogen atoms, an
aminocarbonyl or an aminocarhonyl-C,-C -alkyl;

R*" may be a hydrogen atom, a halogen atom, a cyano
group, a C,-C,-alkyi, a C,-C,-alkoxy, a C,-C,-haln-
genoalkoxy having 1 to § halogen atoms or a C,-C,-
alkylthio; and

R*' may he a hydrogen atom, a C,-C-alkyl, a C,-C,-
halogenoalkyl having 1 to 5 halogen atoms, a hydroxy-
C,-C,-alkyl, 0 C,-Cs-alkenyl, a C,-Cy-cycloalkyl, a
C,-Ci-alkylthio-C,-Cy-alkyl, a C-C,-halogenoalky-
lthto-C,-C,-alkyl having 1 to 5 halogen atoms, a C,-C,-
alkoxy-C,-C,-alkyl, a C,-C,-halogenoalkoxy-C,-C,-
alkylhaving 1 to 5 halogen atoms or a phenyl optionally
substituled by a halogen atom, a C,-C,-alkyl, a C,-C,-
alkoxyalkyl ot a nitro group;

providedthat the R* and R“" are not both a hydrogen atom.

Het may represent a lieteracycle of the general formula

{Het-14)

(let-14)

in which:

R** may be a hydrogen atom, a halogen atom, a cyano
group, a nilro group, a C,-C,-alkyi, a C,-C,-hala-
genoalkyl having 1 to 5 halogen atoms, a C,-Cycy-
cloalkyl, a C,-C,-alkoxy, a C,-Chalogenoalkoxy hav-
ing 1 1o 5 halogen atoms, a C,-C,-alkylthio, a C,-C,-
halogenoalkylihio having 1 to 5 halagen atoms, an
aminocarhonyl, or an aminocarbonyl-C | -C,-alkyl;

R** may be a hydrogen atom, a halogen atom, a cyano
group, a C,-C,-alkyl, aC, -C,-alkoxy, a C,-C,-alkylihio
or a C,;-C -halogenoalky! having 1 to 5 halogen aloms;

R** may be a hydrogen atom, a phenyl, a benzyl, a C,-C,-
alkyl, a C,-Cy-halogenaalkyl having 1 to 5 halogen
aloms, a hydroxy-C,-C,-alkyl, a C,-Cgulkenyl, a
Cy-Cecycloalkyl, a C,-C,-alkylthio-C,-C,-alkyl, a
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C,-Cy-halogenvalkylthio-C,-Cy-alkyt having 1 to 3
halagen atoms, a C,-C,-alkoxy-C,-C,-alkyl, a C,-C,-
halopencalkoxy-C,-C,-alkyl having 1 to 5 halogen
atoms;

provided that R* and R** are not hoth a hydragen atom.

Hel may represent a heteracycle ol the general formmla
(Het-15) {(Het-15)

(Het-15)

in which:

R** may be a hydrogen atom, a halogen atom, a C,-C,-
alkyl or a C,-C,-halogenoalkyl having 1 fo 5 halogen
atoms; and

R*S may be a halogen atom, a C,-C,-alkyl or a C,-C,-
halogenoalky] having 1 1o 5 halogen stoms.

Het may represent a heterocycle of the general farmula
(Het-16)

{Het-16)

\O e

inwhich 1% and R*® may be the same or different and may
be a hydrogen atom, a halogen atom, a C;-C,-alkyl, a
C -Cy-halogenoalkyt having 1 to 5 halogen aloms, a
phenyl optionally substituted by a halogen atom or a
C,-C,-alkyl, or a heterocyely] optionally substituted by
a halogen atom or a C,-C,-alkyl;

provided that R*” and R*® are not both a hydrogen atom.

1Tet may represent a heteracycle of the general formmla
(Het-17)

{Het-1T)

in which:
R** may be a halopen atom, a C,-C,-alkyl or a C,-C,-
halogenoaiky] having 1 to 5 halogen atoms, and

R*® may be a halogen atom, a C,-C,-alkyl or a C,-C,-
halogenoalky] having 1 to 5 halogen atoms.
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Het may represent a heterocycle of the general formula
(Het-18)

{Het-18)

in which R* may be a halogen atom, a C,-C,-alkyl or a
C,-Cy-halogenoalky] having 1 (o 5 halogen atoms.
Het may represent a heterocycle of the general formula
(Het-19)

(Het-19)
RS!

a
I\\N/N

RSJ!

in which:

R*? may be a halogen atom, a C,-C,-alkyl or a C,-C,-
halogenoalkyl having 1 to 5 halogen atoms; and

R** may be a hydrogen atom, a C,-C,-alkyl, a C,-C,-
halogenoalky! having 1 to 5 halogen atoms, or a pheny!
optionally substituted by a halogen atom or a C,-C,-
alkyl.

[let may represent a heterocycle of the general formula

(Het-20)

(Het-20)

in which R** may be a halogen atom, a C,-C,-alkyl or a

C,-Cy-halogenoalky] having 1 1o 5 halogen atoms.
According to the present invention, “Het" of the compound
of general formnla ([} may be a six membered ring hetero-
cycle. Specific examples of compounds of the present inven-
tion where Het is a six membered heterocycle include:
Het may represent a heterocyele of the general formula
(1e1-21)

“ {Het-21)
R
RS? R_SS
=
RN

in which:
R** may be a halogea atom, a hydroxy group, a cyano
group, n C,-Cy-alkyl, a C,-C,-halogenoalkyl having 1 1o
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5 halogen atoms, a C,-C,-alkoxy, a C,-C,-alkylthio, a
C,-Cys-halogenoalkylthio having 1 to 5 halogen atoms or
a C-C-halogenoalkoxy having | to 5 halegen atoms;

R4, R'7 and R**, which may be the same ardilferent, may
be a hydrogen atom, a halogen atom, a cyano gronp, a
C,-Cyralkyl, o C,-C,-halogenoalkyl having 1 to 5 halo-
genatoms, a C,-C, -alkoxy, a C,-C -ulkylthio,a C,-C,-
halogenoalkoxy having 1 10 5 halogen atoms, a C,-C,-
alkylsulphinyl or o C;-C,-alkylsulphonyl,

Het may represent a heterocycle of the general formula

{He1-22)

o (1et-22)
R 2
RY
\\
R® N/ R

in which:

R** may be a hydrogen atom, a halogen atom, a hydroxy
group, a eyano group, a C,-Cy-alkyl, a C,-C,-halo-
genoalkyl having 110 5 halogen atoms, a C, -C,-alkoxy,
a C}-Cs-alkylthio, a C,-Cs-alkenylihio a C,-C,-halo-
genoalkylthio having [ 1o 5 halogen atoms, a C,-C,-
halogenoalkoxy liaving 1 to 5 halogen atoms, a pheny-
loxy optionally substituted by a halogen atom or a
C,-C,-alkyl, or a phenylthio optionally substituted by a
halogen atom ora C,-C,-alkyl;

R®, R®* and R®, which may the same or diflerent, may be
a hydrogen atom, a halogen alom, a cyano group, a
C,-C,-alkyl, a C,-C,-halogennalky! having 1 to 5 halo-
gen atoms, a C,-C,-alkoxy, a C,-C,-alkylthio, a C,-C,-
halogenoalkexy having 1 to 5 halogen atoms, a C,-C,-
alkylsulphinyl, a  C-C,-alkylsulphonyl or a
N-morpholine optionally substituted by a halogen atom
oraC,-C,-alkyl, or a thicnyt optionally substituled by a
halogen atom ora C,-C,-alkyl;

provided that the R*® and R®2 are not both a hydrogen atom,

Het may represent a helerocycle of the general formula
(Het-23)

(Het-23)

RS R6J
S
R N/ RS

i which R%%, R, R% and R%, which may be the same or
different, may be a hydrogen atom, a halogen atom, a
hydroxy group, a cyano group, a C,-C,-alkyl, a C,-C.-
halogenoalkyl having 1 to 5 halogen atoms, a C,-C,-
alkoxy, a C,-C,-alkylilio, a C,-C,-halogenoalkylthio
having 1 to 5 halogen aloms, a C,-C -halogenoalkoxy
having 1 1o 5 halogen atoms, a C,-C -alkylsnlphinyl or
a C-C,-atkylsulphonyl;

provided that the R* and R*® are not both a hydrogen atom.
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Het may represent a heterocyele of the general formula
(Het-24)

(Het-24)

-t

Rl‘is/

in which:

R may be a halogen atom, a C,-C,-alkyl or a C,-C,-
halogenoalkyl having 1 1o 5 halogen atoms;

R® may be a hydrogen atom, a C,-C-alkyl, a C,-C,-
halogenoalkyl having 1 to S halogen atoms, a C,-C,-
atkoxycarbonyl, a benzyloptionally substituted by 1103
halogen atoms, a henzyloxycatbonyl aptionally substi-
tuted by 1 to 3 halogen atoms or a heteracyclyl.

I1et may represent o heterocyele of the general formula

{Het-25)
Oﬁ |
RTO/E N R%
H

R® may be a halogen atom, a hydroxy group, a cyano
group, a C,-Cy-alkyl, a C,-C,-halogenoalkyl having 1 10
5 halogen atoms, a Cy-C,-nlkoxy, a C,-C,-alkylthio, a
C,-C,-halogenoalkylthio having 1 to 5 halogenatoms ar
a C,-C;-halogenoalkoxy having 1 to 5 halogen atoms;

{Hei-25)

in which:

R™ may be a hydrogen atom, a C,-C -alkyl, a C,-C,-
halogenoalkyl having 1 to 5 halogen atoms or a henzyl,

Het may represent a lelerocyele of (he general formmula
(Het-26)

{[Tet-26)

rRH Xl

L

R% 0 RM

in which:

X' may be asulphur atom, —S0O—, —SO,—ar—CH,—:

R”"may beaC,-C -alkylora C,-C,-halogenoalkyl having
1 10 5 halogen atoms; and

R and R™ may be the same or different and may be a
hydropen alom or a C,-C,-alkyl.
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Het may represent a heterocycle of the general formula
(Het-27)

(e27y 3

R'H

in which:
R™ may bea C,-Calkylora C,-C,-halogenoalky! having
110 5 halogen atoms;

Tlet may represent a heterocyele of the gencral formula
{T1e1-28)

{Het-28)

§ R

in which;

R7* may be a C,-C,-alkyl ora C,-C,-halogenoatkyl having 3

1 10 5 halogen atoms.

Het may represent a heterocycle of the general formula
{Het-29)

(Het-20)

in which R”® may be a halogen atom, a C,-C,-alkyl or a
Y & 1~4ogmalKy

C,-C,-halogenoalkyl having 1 to 5 halogen atoms,

The present invenlion also relates to a process for the
preparation of the compound of general formula (1) Thus,
according to a [uriher aspect of the present invention there is
provided a process for the preparation of compound of gen-
* cral formula (1) as defined above, which comprises reacting a

2-pyridine derivative of general formula (11) or one of its salt:
, any
X
|\ \ RJ Rd
=
N NH
R R? s

inwhich X, n, R', R2, R?, R* and R* arc as defined ubove;

14

with a carboxylic acid derivative of the general formula (T17)

Bl

L} Het

0 inwhich:

Het is as defined above; and

L.* is a leaving group chosen as being a halogen alom, a

hydroxyl group, —OR", —OCOR”", R™” teing a C,-C,4

15 alkyl, a C,-C; haloalkyl, a benzyl, 4-meflioxyhenzyl, pen-
tafluoropheny! or a group of formula

4]
PN
\0

Het;

s inthe presence of a catalyst and, if 1.? is a hydroxy] group, in
the presence of a condensing agent.

t

The pracess according to the present invention is con-
ducted in the presence of a catalyst. Svitable catalyst may be
chosen as being 4-dimethyl-aminopyridine, 1-hydroxy-ben-
rotriazole or dimethylformamide.

Incase L7 is a hydroxy group, the process according to (he
present invention is conducted in the presence of condensing
agent. Suitable condensing agent may be chosen as being acid
35 halide former, such as phosgene, phosphorous tribromide,
phospharons trichloride, phosphorous pentachloride, phos-
phorous trichloride oxide or thieny] chloride; anhydride
former, such as cthyl chloroformate, methyl chloroformate,
isopropy] ehloroformate, isobuty! chloroformate or methane-
sulfonyl-chloride; carbodiimides, such as N,N'-dicyclohexy-
learhodiimide (DCC) or other customary condensing agents,
such as phosphorous pentoxide, polyphosphoric acid, N,N'-
carbonyl-diimidazole,  2-ethoxy-N-cthoxycarbonyl-1,2-di-
5 hydroguinoline  (BEDGQ),  triphenylphosphine/tetrachlo-

romethane, 4-(4,6-dimethoxy[1.3.5]Iriazin-2-yl)-4-

methylmorpholinium ~ chloride  hydrate  or  bromo-
tripyrrolidine-phosphonium-hexafluorophesphate,

.
w

50 When R? is a hydrogen atom, the above mentioned process
for the preparation of compound of general formula (T) may
aptionally be completed by a further siep accarding to the
following reaction scheme:

55

(X

ﬁ\ ¢ 0
an P JL

N - T Het + RA—]% —m—m
R OR
(1d) (Xxm

65
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-continued

X

@\ R opE O
P )L
N N Het

R R ps
(Ta)

in which:

R, RER2 R* X, nand Hel are as defined above;

%7 is a cyano group, a formy] group, a hydroxy gronp, a
C,-Cy-alkyl, a C,-Cy-halogenoalkyl having 1 to 5 halo-
gen atoms, a C,-Cg-alkoxy, a C,-Cg-halogenoatkoxy
having I to 3 halogen atoms, a C;-C,-cycloalkyl, a
C;-Cy-halogenncycloatkyl having 1 to 5 halogen atoms,
a C,-Cg-alkenyl, a Cs-Cy-alkynyl, a C,-Cy-alkoxy-C,-
Cgralkyl, a C-Cg-cyanoalkyl, a C,-Cs-aminoalkyl, a
C-Ce-alkylamino-C,-Cg-alkyl, a  di-C,-Cg-ulky-
lamina-C,-Cg-alkyl, a C,-Cg-alkylcarbonyl, a C,-C,-
halogenalkylcarbonyl having 1 o 5 halogen aloms, a
C,-C;-alkyloxycarbonyl, a C,-C,-benzyloxycarbonyl,
aC,-Cg-alkoxy-C,-Ce-alkylcarbonyl, a C,-Cg-alkylsul-
fonyl or a C,-Cg-halogenoalkylsulfonyl having 1 40 3
halogen atoms; and

I is a leaving gronp chosen as being a halogen atom, a
4-methyl phenylsulfonyloxy or a methylsullonyloxy;

comptising the reaction of a compound of general formula
{1d) with a compound of general formula (XX11) 1o provide a
compound of general formula (Ta).

Depending on the definition of B!, B2, R3, R* or R®, amine
derivatives of general formuta (I1) may be prepared by differ-
ent processes. One example (A) of such a process may be
when:

X, nare as delined above;

RYis a C,-Cyalkyl,

R? is o hydrogen atom or a C,-Cg alkyl; and

R?, R*, R are hydrogen atoms;

16

X and n are as delined above,

R™isa C,-Cgalkyl, a C,-C, haloalkyl, a henzyl, 4-meth-
oxyhenzy! or pentafluoraphenyl;

U is o Jeaving proup chosen as being a halogen, a C,-C,
alkylsulfonate or a C,-C, haloalkylsuifonate;

[

comprising the arylation of a cyanoacetate derivative of gen-
eral formula (Va) by a pyridine derivative of general formula
(IV), to pravide a 2-{pyndylcyanoacetute derivative of gen-
eraf formula (VIb), in the presence of a base, at atemperature
offrom 0° C. to 200° C,;

a second step according Lo reaction scheme A-2:

Schieme A=2
15
(a\JDE N
CN
N/ + Rl—W —
a0 0 (XVID
o \R’”
(V1)
(x)n\\ AN
b l
/ CN
N
R! 0\
b
3 o )
(V1)
in which:
X, nare as defined above,
3 Rlisa C,-Cy alkyl;
R™isa C,-Cgalkyl, a C,-Cy haloalkyl, a benzyl, 4-meth-
oxybenzyl or pentafluorophenyl;
W is a haloegen atom, a C,-C, alkylsnlfonate, o C,-C,
" haloalkylsulfonate or a 4-methyl-phenylsulfonate;

comprising lhe alkylation of a compound of general [ormula
(V1 b} by o reagent of gencral formula (XVII) to provide a
compound of general formula {V1);

a third slep according o reaction scheme A-3:

then, the amine derivative of general formula (I1) may he 2

prepared according to a process which comprises
a first step according 1o reaction scheme A-1:

Scheme A-L

oN
(K]n
Ry
t/j\ + K“/O\m —
_
N Nu 0

(V) )
(X)n\I\ RN
L = CN
N
G
0 \R“

(VIb)

{Va

i which:

Sclieme A-3
(X)a\l\ ‘\\ (X)HI\ ‘\
50 L CN — L L CN
N N
R! 0 R
\
W R (Vi)

55 VD

in whicl:

X, nare as defined above,
 RlisaC-Cgalkyl;

R™isa C,-Cq alkyl, n C,-C haloalkyl, a benzyl, 4-meth-
oxybenzy! or pentafluoraphenyl;
comprising a hasic hydrolysis, an acidic hydrolysis or a dis-
placement by an halide of a compound of general [ormula
65 (VI}inthe same or a different pot to provide, upon heating at
atemperatre of from 40° C. 1o reflux, a 2-pyridylacetonitrile
derivative of general fonnula (V1la);
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a fourth step according to reaction scheme A-4:

[X)n‘\\
L i Nt
N
R!

Scheme A-4

R—W —

(XVHb)
Vi)
(X}n\ ™
t = CN
N
L4 Rl RI
)

in whicl:

X, tvare as defined above,

R'isaC,-Cgalkyl;

R*is a C,-Cg ulkyl;

W is a halogen atom, a C,-C, alkylsulfonate, a C,-C;
haloalkyisulfonate or a 4-methyl-phenylsulfonate;

comprising the alkylation of a compound of general formula
(V11 a) by a reagent of gencral formula (XVI1 b) to provide a
compound of general formula (V11 b);

a fifth step according to reaction scheme A-5:

Scheme A-§
Mhse™
J J—
L P oy tLU—ME —
N Vil
RE R
(Vlla}ar (VIih)

in whiclu

X, n are as defined above;

' isa C,-C, alkyl;

R? is a hydrogen atom or a C, -C,, alkyl,

L' is a leaving group chosen as being a —OR"” group ora
—OCOR"™ group, R™ being a C,-Cy; alkyl, a C,-C;
haloalkyl, a benzyl, 4-methoxybenzyl or pentaflun-
rophenyl;

PG represents a protecling group which may be a
—COOR proup or—COR"” group, R7” beinga C,-C,
alkyt, a C,-C, haloalkyl, a benzyl, 4-methoxybenzyl or
pentafluorophenyl;

comprising the redoetion, by hydrogenation or by an hydride
donor, of a compound of general formula (VHa) or (VIIb), in
the presence ol a catalyst and in the presence of a compound
of general formula (V11) 1o produce a compound of general

25
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formula (IX), al a temperature of from 0° C. to 150° C. and
undet a pressure of from 1 bar and 100 bar;

a sixth step according 10 reaction scheme A-6;

Scheine A-6
(Vo A
L P H
N N7
RO [’,G
{IX)
X
_z 1
N T/
B R g
m
in which:

X, nare as defined above,

R'isa C,-C,alkyl;

R* is a hydrogen atom or a C,-C alkyl

PG represents a protecting group which may be a
—COOR™ group or —COR” group, R™ heinga C,-Cy
alkyl, a C,-C; haloolkyl, a benzyl, 4-methoxybenzyl or
pentafluorophenyl;

comprising a deprotection reaction, inan acidic or in a basic
medium, of acompound of general formuta {1X) to provide an
amine derivative of generat formula (113 or one of its sali.

The first step (step A-131s conducted in the presence ol a
hase. Preferably, the base will be chosen as being an inorganic
or an organic base. Suitable examples of such bases may for
example be alkaline earth metal or alkali metal hydrides,
hydroxides, amides, alcoholates, carbonates or hydrogen car-
bonates, acetales or lerliary amines.

The first step (siep A-1) according to the present invenlion
is conducted at a temperature of {rom 0° C. to 200° C. Pref-
erahly, first step (step A-1) is conducted at a temperature of
from 0° C, 1o 120° C., more preferably al a temperture ol
from 0° C. 10 80°C,

The first step {step A-1} according lo the present invention
may he conducted in the presence af a solvent, Preferably, the
solvent is chosen as being water, an organic solvent or a
mixiure of both. Suilable organic solvents may for example
he aliphatic, alicyclic or aromatic salvent.

The first step (step A-1) according to the present invention
may also be conducled in the presence of 4 catalyst. Prefer-
ably, the catalyst is chosen as being palladium salts or com-
plexes. Mare preferably, the catalyst is chosen as being a
palladium complex. Suitable palladium complex catalyst
may [orexample be generated directly in the reaction mixfure
by separately adding 1o the reaction mixiure a palladium salt
axl a complex ligand. Suitable hgands may for example be
bulky phosphines or arsines ligands, such as (R)-{=)-1-[(8)-
2-(chicyclohexylphosphino)ferrocenylethyldicyclohexy-
Iphosphine and its corresponding enantiomer, or 2 mixture of
both;  (R)-(-)-1[{8)-2-{dicyclohexylphosphino)terrocenyl]
ethyldiphenylphosphine and iis corresponding enantiomer, or
a mixture of both; (R)-(=)-1{(S)-2-(diplienylphosphino)fer-
rocenyl]ethyldi-t-butylphosphine  and its  corresponding
enantiomer, or a mixture of both; or (R)-(=)-1[{8)-2-(diphe-
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nylphosphino)ferrocenyljethyldicyelohexylphosphine  and
ils eorresponding enantiomer, or a mixture of both.

The fifih step (step A-5) according to the present invention
is canducted in the presence ol a hydride donot, Preferably,
the hydride donor is chosen as being metal or metallloid
hydrides such as LiAlF,, Nal3F,, KB, B.ll,.

The fifth step (step A-5) according to the present invention
is conducted in (he presence of a catalyst. Preferably, the
catalysl is chosen as heing Co(ll)-Chloride, Ni(i1)-chloricle,
ammonia or enc ol its salt, Palladium en charcoal, Rancy
Nickel, Raney Coball or Platinum.

The filih step (step A-5)) according 1o the present invention
is conducted at a temperature of from 0° C, 10 150° C. Pref-
erably the temperature is of from 10° C. 10 120° C. More
preferably, the temperatre is of from 10° C. o 80° C,

The filth slep (step A-5) according to the present invenlion
is condncted vnder a pressure of from 1 bar to 100 bar.
Preferably the pressure is of Trom 1 bar to 50 bar,

The fifth step (step A-5) according to the present invention
may be conducted in the presence of an organic salvent, of
water orola mixture thereof. Preferably, the solvent is chosen
as being ether, aleohol, carboxylic acid, or a mixture therenf
with waler or pure waler.

A second cxample (B) of snch a process may be when;

R', R?, X, n are as defined ahove; and

R* R*, R® are hydrogen atoms;

then, the amine derivative of general formula (1) may be
preparcd accarding to a process which comprises:

a first step according to reaction scheme 13-1:

Scheme B-L
S /‘i
+ I
i 7 LS R!
N U (Vh)

(v

in which:
RY, R X and n are as defined above:

U is a leaving group chosen as being a halogen atom, a
C,-Cy alkylsulfonale or a C,-C, haloalkylsulibnate;

comprising the arylation of a compound of general formula
(Vb) by a pyndine derivative of general formula (IV) to
provide a 2-pyridylacetonitrite derivative of general formula
(V1Ih), in the presence of a hase and at a at temperature of
from =100° C.t0 200° C.;

a second step according to reaction scheme 13-2:

20

Scheme 3:2

5 (X)nE\\
+ —_rg —=
& CN
N (VI
R R!

10
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(VIia) or (VIIn)

in which:

R', R?, X and n arc as defined above;

1" is a leaving group chosen as heing a —OR™ proup ora
—OCOR™ group, R™ being a C,-Cy4 alkyl, & C,-C,
haloalkyl, a benzyl, 4-methoxyhenzyl or pentafiuo-
raphenyl;

PG represents a profecting group which may be a
—COOR™ group or -—COR” group, R? being a C,-C,
alkyl, a C,-Cg haloalkyl, a benzyl, 4-methoxybenzyl or
pentafluorophenyl;

comprising the reduction, by hydrogenation or by an hydride
donor, of a compound of general farmula {VITa) or (VIb), in
the presence of a compound of general formula (VIID) to
praduce a compound of general formula (1X),

a third step according to reaction scheme B-3:

Scheme B:3
Fho™
L = 1 *
N N
R R llr(_;

(1x)

in which:

R?, R%, X and n are as defined above;

PG represents o profecting group which may be a
~—COOR" group or—COR™ group, R™ heing o C, -C,
alkyl, a C,-Cg haloalky], a benzyl, 4-methoxybenzyl or
pentafluorophenyl;

comprising a deprotection reaclion, in an acidic or in a hasic
medium, of a compound o general formula (1X) to pravide an
amine derivative of general formmia (1) or one of its salt.
The first step (step B-1) is conducted al a temperatare of
from -100° C. to 200° C. Preferably, first step (step A-1) is
conducted ai a temperalure of from -80° C. 10 120° C., mare
prelerably at a temperature of from -80° C.to 80° C.
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The first step (step B-1) according to the present invention
is conducted in the presence of a base. Preferably, the hase
will be chosen as being an inorganic or an organic basc.
Suitable examples of snch bases may for example be alkaline
earth metal or alkali metal hydrides, hydroxides, amides,
alcoholates, carbonales or hydrogen carhonates, acetates or
tertiary amines.

The first step (step I3-1) according to the present invention
~ may beconducted in the presence ol a solvent. Preferably, the
solvent is chosen as being water, an arganic solvent or a
mixture of both. Suitable organic solvenls may for example
be aliphatic, alicyclic or aromatic solvent,

The first step (step B-1Yacconding io the present invention
may also be conducted in the presence of a catalyst. Prefer-
ably, the catalyst is chosen as heing palladium salts or com-
plexes. More preferably, the catalyst is chosen as heing a
palladiom complex. Suitable palladiom complex catalyst
may for example be generated directly in the reaction mix(ure
by separately adding to the reaction mixture a palladiom salt
and a complex ligand. Suitable ligands may for example be
bulky phosphines or nrsines ligands, such as (R)-(=)-1-[(8)-
2-(dicyclohexylphosphinoe)lerracenyllethyldicyclohexy-
Iphesphine and s corresponding enantiomer, or a mixture of
boih;  (R)-{=)-1[(S)-2-(dicyclohexylphosphino}errocenyl]
cthytdiphenylphosphine and its corresponding enantiomer, or
a mixture of both; (R)-(-)-1[(S)-2-(diphenylphosphina)fer-
rocenylJethyldi-t-butylphosphine  and  its  comesponding
enantiomer, or a mixture of both; or (R)-(-)-1[(S)-2-(diplic-
nylphosphino)ferracenyljethyldicyclohexylphosphine  and
its corresponding enantiomer, or a mixiure of both.

The preferred conditions under which step BB-2 is con-
- ducted are the same than the prelerred conditions vader
which step A-4 of the above mentioned process A is con-
ducted.

“The preferred conditions under which step 13-3 is con-
ducted are the same than the preferred conditions under
which step A-5 of the above mentioned process A is con-
ducted.

A third example {C) of such a process may be when:

R, X, n are as defined above;

R! is a formylamino, a C,-Cg-alkylcarbonylamine, a
C,-Co-halogenoalkylcarbonylamine having | to 5 halogen
atoms, a phenyicarbonylamina ora 2,6-dichloraphenylcarbo-
nylamino; and

R*, R, R? are hydrogen atoms;

then, ihe amine derivative of general formula (1T) may be
prepared according to @ process comprising:

a [irst step according 1o reaction scheme C-1:

Scheme C-1
0o, . 'Ph
. SRy . CN >\ .
| P
/ RI N
N U
(v) (Ve)

22
-contimted
(X)'n\\ AN
5 L L CN
N
Fh
R N%
Fh
10
(V1c)
in which:
s R2, X, n are as defined above;
13

U is a leaving group chosen as being a halogen atom, a
C,-Cg alkylsulfonate or a C,-C; haloalkylsullonate;

comprising (he arylation of a compound of general formula
(V) by a pyridine derivative of gencral formmla (V) to pro-
vide a 2-pyridylacelontirile derivative ol general formula
(VIic), in the presence of a hase and at a al temperanire of
from -100° C. 10 200° C;

a second step accarding to reaction scheme C-2:

20

23
Scheme (=2
[x]li
QAN (X)a
30 1 AN
_ CN |
N — P N
RPNy Th N
R? NH;
15 2h
(Vi) (VI
in which R?, X, n arc as defined above;
an

comprising the de-protection, by acidic hydrolysis, of a com-
pound of general formula (Vile), to produce a componnd of
general formula (VI1d) or one of 1is salt;

a third slep according ia reaction scheme C-3:

45
Scheme{*-3
X
SN 0
50 L N + /lk —
N/ ’ a R
R? NI
. (VIId) X)
35 X)
|\\
E o CN
N
60 R? NH
0 28
(VIIe)
65

in which:
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R?, X, n arc as defined above;

R* is a hydrogen alom, a C,-C4 alkyl group, a C,-Cg-
halogenoalkyl having 1 1o 5 halogen atoms, a phenyl or
2,6 dichlorophenyl;

comprising the coupling between a compound of general
formula (VIId) and an acyl chloride of general formula (X) to
produce a compound of general formula (V1le).

a fourth step according to reaction scheme C-4:

Scheme C-4
X
|\\.
E - CN
N 4 L—pG —
R* WNH
OKRm
(Vile) VI
Xn
I\\
E L i}
N N
R? NH PG
0
REU
(IXb)
in which:
- R%, X, n are as defined above;

R* is a hydrogen atom, a C,-C, alkyl group, a C,-C,-
halopennalkyl having 1 to 5 halogen atoms, a pheny! or
2,6 dichlorophenyf;

1! is a leaving growp chosen as being a —OR™ group or a
OCOR™ group, R™ being a C,-C, alkyl, a C,-C,
haloalkyl, a benzyl, 4-methoxybensy] or pentaflun-
raphenyl;

PG represents a prolecting group which may be a
—COOR™ group or—COR™ group, R™ being a C,-C,
alkyl, a C,-C, haloalkyl, o benzyl, 4-melhoxyhenzyl or
nentafluoraphenyl;

comprising the reduction, by hydrogenation or by an hydride
donor, of a compound of general formula (Vle), in the pres-
ence of a compound of general formula (V) to produce o
" compound of general formula (1Xb);

a fifth slep according to scheme C-5

Scheme C-5
Xn X}
L i E o H
N N . N N~
i \ 2 \
R® NH G R? NI N
o=< o
i &
{1Xh) an

in which:

10

30

i

40

45

50

55

45

24

R?, X, n are as defined above;

R* is a hydrogen atom, a C,-C, alkyl group. a C,-C,-
halogenoalkyl having 1 to 5 halogen atoms, a phenyl or
2,6 dichlorophenyT;

L' is a leaving group chosen as being a —OR" proup or a
OCOR™ gronp, R being a C,-Cs alkyl, a C,-C,
haloalkyl, a benzyl, 4-methoxybenzyl or pentaiivo-
rophenyl;

PG represents a protecting group which may be a
—COOR™ group ar —COR™ group, R beinga C,-C,
alkyl, a C,-Cg haloalkyl, a benzyl, 4-methoxybenzyl or
pertafluorophenyl;

comprising a deprolection reaction, in an acidic or in a basic
medium, of a componnd of general formula (1Xb) to provide
an amine derivative of generat formula (IT) or one of i3 salt.

A fourth example (D) of such a process may he wlhen:

RY, X, Y, nand p are as defined above;

R? is a hydrogen atom;

R?is aC,-Calkyl,aC,-Cg haloalkyl, abenzyl or a phenyl;
and

R is a hydrogen atom, a C, -Cg alkyl, a C,-C, haloalkyl, a
C,-Cg4 alkoxy or a C,-C, cycloalkyl;
then. the amine derivative of general formula {II) may be
prepared according to a process comprising;

a first step according to reaction scheme D-1:

Schenie D=l
) N2
Cj
) A —
R R
/
N 1J
8]
{Iv) (X1}
in whicl:

R', X and n are as defincd above;

R¥isa C,-Cgalkyl, a C,-Cq haloalkyl, a benzyl or a phenyl:

R isa C,-C,alkyl, a C,-C, halealkyl, a benzy, 4-meth-
oxybenzy! or pentaflusrophenyl;

U is a leaving gronp chosen as being a halogen, a C,-C,
alkylsulfonate or a C,-C, haloaikylsulfonaic;

comprising the arylation ola ketoacetate derivative of general
formuta (XI) by a pyridine derivative of general formula (TV),
to provide a 2-(pyridyl)ketoacetaie derivative of general for-
mula (XII), in (he presence of a base, at a temperature of from
0°C. 10 200° C;

a second step according to reaction scheme 13-2:
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SchemeT)-2
Xn
|\ AN 0
R? [ P
N r?
Q
!
(X1 X

in which:

R', X, n are as defined above;

R is & hydrogen atom;

R*is a C -Cgalkyl, 2 C;-Cg haloalkyl, a benzyl or a phenyl;

R7®is a € -Cg alkyl, a C,-C, haloalkyl, a benzyl, 4-meth-
oxybenzyl or pentallucrophenyl;

comprising a basic hydralysis, an acidic hydrolysis ar a dis-
placement by an halide of a compound of general formnla
(XI1) in the same or a difTerent pat to pravide, npon Leating at

a temperature of from 40° C. to reflux, a 2-pyridylketone .

derivative of general formula (XI11);
a third step according 1o reaction scheme D-3;

Scheme D3
Xh X,
@ = 0 “/\\ X R?
N R N Ny
1y vl
XN V)

in whicl:

R', X andt i are s defined above;

R¥ is a hydrogen atom;

R?isaC -Cyalkyl, a C -Cghaloalkyl, abenzyl or a phenyl;

R® is a hydrogen atom, a C, -Cg alkyl, a C -C; haloalkyl, a
C-Cg nlkoxy or a C4-C, cycloalkyl;

comyprising the reaction of a compound of general formila
{XIIT} with an amine of formula R*—NH2 to provide an
imine derivalive of general formula (X1V);

a fourth step according to scheme D-4:

Scheme N4
X), X
N R NSy e
E & * E P H
N = T N rr'/
Rr! RS r! e
XV m

n which:

R', X awd n are as defined above;

R? is a hydrogen aton;

R*is a C,-Cq alkyl, a C,-C, haloalkyl, a benzyl, a phenyl;

30
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R* is a hydrogen atom, o C,C; alkyl, a C,-C, haloalkyl, a
C,-C, alkoxy or a C,-C, cycloalkyl;

comprising the reduction of an imine derivative of gencral
formula (XIV) by hydrogenation or by an hydride donor, in
the same or a different pot to provide an amine derivative of
genera] fommula () ar one of its salt.

A fifih example (I3) of such a process may be when:

R', R4 X, Y, nand p are as defined above;

R? is a hydrogen atam

R*is a C,-C, alkyl, a C,-Cg haloalkyl, a benzyl, a phenyl;
and

R? is a hydrogen atom, a C,-C alkyl, a C,-C, haloalky, a
C,-C, alkoxy or a C,-C, eycloalkyl,

then, the amine derivative of general formula (1) may be
prepared according to a process comprising;
a first step according to reaction scheme [3-1:

Scheme [3-1
X [s] b
ﬁ/j | I
N Ny R R
avy &)
('\r)a'
Ny, 9
| 3
2
N
1
R? k
(XT1Ib)

inn which:
R, R? X and n are as defined above;
R*isaC -Cyalkyl, a C,-Cq haloalkyl, a benzyl ora phenyl:
U is a leaving group chosen as being a halogen, a C-Cy
alkylsulfonate ora C,-C, haloalkylsulfonate;

comprising the arylation ol a ketone derivative of general

45 formula (XIV) by a pyridine derivative of general formula

50

6t

65

{1V}, 10 provide a 2-(pyridyl)ketone derivative of general

formuta (X111h), in the presence of a base, al a temperature of
from 0° C. 10 200° C,;

a second step according 1o reaction scheme E-2;

Scheme E-2
(X)a X
@ AN 0 |\ Ry b
=F &
N R3 N = ria
B R ' ®? »S
Xy (X1VI)

in which:

R', R?, X and n are as defined above;

R*isaC,-C,alkyl, a C,-Cg4 haloalkyl, a benzyl or a phenyl:

R? is a hydrogen atom, a C,-C4 alky), a C,-C, haloalkyl, a
C,-Cg alkoxy or a C;-C, cycloalkyl;
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comprising the reaction of a compound of general formula
(X11Ib) with an amine of formula R>—NH2 to provide an
~ imine derivative of general formula (X1Vh);
a third step according to scheme E-3:

5
Scheme E-3
N
ﬁ \ Rj |
L H
Ny N r|~| -
R R e

{an 15

in which:

RY, R?, X and n are as defined above;

R*isaC,-C, alkyl, a C,-C hiatoalkyl, a henzyl or a phenyl;

R? is a hydrogen atom;

R® is a ydrogen atom, a C,-Cg alkyl, a C,-Cg haloalkyl, a
C,-C, alkoxy or a C,-C, cycloalkyl;

comprising (he reduction of an imine derivative of general
formula (XIVh) by hydrogenation ar by an hydride donor, in
the same or a different pot to provide an amine derivative of
general formula (11) or one of its sali,

A sixth example (F} of such a process may be when:

R?, X, n are as defined ahove;

R is a cyano group, a hydroxy group, a C,-Cg-alkynyl, a
C,-Cg-alkylaming, a di-C,-Cg-alkylamino, a C,-C,-alkaxy, a
C,-Cg-halogenoalkexy having 1 to 5 halogen atoms, a C, -C,-
alkylsulfanyl, a C,-C,-halogenoalkylsulfanyl having 1 to 3
halogen atams, a C;-Cg-alkenyloxy, a C,-Cg-halogenoalk-
enyloxy having 1 to 5 halogen atoms, a C;-Cg-alkynyloxy, a
C,-Cg-halogenoalkynyloxy having 1 to 5 halogen aloms, a
benzyloxy, a benzylsulfanyl, a benzylamine, a phenoxy, a
phenylsuifanyl, a phenylamino, or a phenyl sulphanyl group,
a C,-Cs-alkylcarhonyloxy, a C,-Cy-halogenoalkylcarbony-
loxy having 1 to 5 halogen atoms; and

R? and R* are hydrogen atoms;

35
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then, the amine derivative of general Tormula (11} may he
prepared according 1o a process comprising;

a8
4 first slep aceording to reaction scheme F-1
Scheme -1
X)), CN 50
|\ N
+ o —_—
2 7
E L R R
N u
a
55
{v) W

in which:
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R?, X and n are as defined above;

R™isa C,-C4 alkyl, a C,-C, haloalkyl, a henzyl, 4-meth-
oxybenzyl or pentaflnorophenyi:

1) is a leaving proup chosen as being a halogen, a C,-C,4
alkylsulfanate or a C,-Cghaloalkylsulfonate;

comprising the arylation of a cyanoacetate derivative of gen-
cral formula (V) by a pyridine derivative of general formmla
(IV), to provide a 2-(pyridyl)cyanoacetate derivative of gen-
eral formula (VT}, in the presence of a base, at a temperature

O af from 6° C. to 200° C.;

a sccond step according 1o reaction scheme F-2;

Scheme F-2
m\" X,
E |\ AN
CN , ’
N/ L 2 CN
N
R? Q
Rz
0 R™

{(Vlla)

in which:

RZ, X, n are as defined above;

R is a hydrogen atom;

R™isa C-Cg alkyl, a C,-C, haloalkyl, a benzyl, 4-meth-
oxybenzyl or pentaflvorophenyl;

comprising a basic hydrolysis, an acidic hydrolysis or a dis-
placement by an halide of a compound of general formula
(VI}in the same or a different pot o provide, upon heating at
atemperaturcof from 40° C., o reflux, a 2-pyridylacetonitrile
derivative of general formula (VIa);

a third step according to reaction scheme F-3:

Scheme F-3
X X
™ X
[/ o T L
N
K

{Viin)

in which:
R, X, nare as defined above;
W is a halogen atom;

camprising (he halopenation of a compound of general for-
mula (V1la)to provide a compound of general formnla (VII{);
a fourth step aceording 1o reaction scheme F-4:

Scheme ¥
X),
SN
E AN N RTI
N
R? W
(VIID xXv)
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~continued

A0
oo
- ON

(vilh)

in which:
R?, X, n arc as defined above;
W is a halogen atany;

R' is a cyano group, a hydroxy group, a C,-Ce-alkynyl, a
C,-Cg-alkylamino, a di-C,-Cg-alkylamino, a C,-C,-
atkoxy, a# C,-Cg-halogennalkoxy having 1 1o 5 halogen
atoms, a C,-Cg-alkylsulfanyi, a C,-C;-halogenocalkyl-
sulfanyl having 1 to 5 halogen atoms, a C,-Cg-alkeny-
loxy, a C,-Cy-halogenoalkenyloxy having 1 to 5 halogen
atoms, a Cy-Cealkynyloxy, a C;-Cg-halogenaalkyny-
loxy hiaving 1 to 5 halogen atoms, a benzyloxy, o ben-
zylsullanyl, a benzylamino, a phenoxy, a phenylsulla-
nyl, a phenylamino, or a phenyl sulphanyl group, a
C,-Ce-alkylcarbanyloxy or a C,-Cg-halogenoatkylcar-
bonyloxy having 1 10 5 halogen atoms; comprising the
nucleophilic substimition, in the presence of a hase, ol a
compaonnd of general formula (VIIf) in the presence of a
compound of general formula (XV) 10 produece a com-
pound of peneral formula (V1lb), ai a temperature of
from =78° C.t0 150°C,;

a fifth step according to reaction scheme I-5:

Scheme F-3
N
E / on + L—PG —
N
RZ R]
(VML) (VI
X
[\\
oz n
N N(
rR! PG
(X0

in which:

R2, X, n arc as defined above;

R! is a cyano group, a hydroxy group, a C,-Cg-alkynyl, a
C,-Cg-alkylamino, a di-C,-Ce-alkylamino, a C,-Cg-
alkoxy, i C,-Cg-halogenoalkoxy having 1 to 5 halogen
moms, a C-Cg-alkylsulfanyl, a C,-Cg-halogenoalkyl-
sullanyl having 1 10 § halogen atoms, a C,-Cy-alkeny-
loxy, a C,-Cy-halogenoalkenyloxy having 1 to 5 halogen
atoms, 2 Cy-Ce-alkynyloxy, a C,-Cg-halogenoalkyviny-
loxy having 1 to 5 halogen atoms, a henzyloxy, a ben-
zylsulfanyl, a benzylamino, a phenoxy, a phenylsulfa-
nyl, a phenylamine, or a phenyl sulphany] group, a
C,-C,-alkylcarbonyloxy or a C,-Cy-halogenoalkylcar-
bonyloxy having 1 to 5 halogen atoms;
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L' is a leaving proup chosen as being a —QOR™ group or a
—QCOR™ group, R™ heing a C,-C, alkyl, a C,-C,
hatoalkyl, a benzyl, 4-methoxybenzyl or pentafina-
raphenyl;

PG orepresents a profecting group which may be a
—COOR™ group or —COR” group, R™ beinga C,-C;
alkyl, a C,-Cq haloalkyl, a benzyl, 4-methoxybenzyl or
pentalluprophenyl;

comprising the reduction, hy hydrogenation or by an hydride
donar, of a compound of general formula (VIIB), in the pres-
ence of o catalyst and i the presence of a compound of
general formula (V1) to produce a compound of general
formula (IX), at a temperature of from 0° C. 10 150° C. and
under a pressure of from 1 bar and 100 har;

a sixth step according to reaction scheme I°-6:

Scheme -6

Fn X
E\ ,\\
- B¢ - L/ H
N N~ N N7
R R ;’ro w2 B! II[

{Ix) an

in whicl:

R* X, nare as defined above;

R' is a cyano group, a hydraxy group, a C,-Cy-alkynyl, a
Cy-Ce-olkylaming, a di-C,-Cg-alkylamino, a C,-C,-
alkoxy, a C,-Cy-halogenoalkoxy having 1 to 5 halogen
atems, a C,-Cg-ulkylsulfanyl, 2 C,-C;-halogenoalkyl-
sulfanyl having 1 to 5 halogen atoms, a C,-Cg-alkeny-
loxy, a C,-Cg-halogenoalkenyloxy having 1 to 5 halogen
atoms, a Cy-Cealkynylony, a C,-Cg-halogenoalkyny-
loxy having 1 to 5 halogen atoms, a benzyloxy, a ben-
zylsullanyl, a benzylamino, a phenoxy, a phenylsulla-
nyl, a phenylamino, or a pheny! sulphanyl group, a
C,-Cgalkylcarbonyloxy or a C,-Cg-halogenoaltkylcar-
benyloxy having 1 to 5 hatogen atoms;

PG represents a profecling group which may he a
—COOR™ group or—COR™ group, R™ being a C,-C
alkyl, a C,-C; haloalkyl, a benzyl, 4-methoxybenzyl or
pentafluorophenyl;

comprising a depratection reaction, in an acidic or in a basic
medium, ofa compound of general formula (TX) to provide an
amine derivative of general formula (1) or one of its sall.

A seventh example (G) of such a process may be when:
X, n are as defined above;

R! is a hydroxy group; and

R3, R?, and R* are hydrogen atoms;

then, the amine derivative of general formula (11) may be
prepared according o a process comprising;

a [irst step according 1o reaction scheme G-1:

4
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Scheme.(i-1
(X) (X]ll
<% /n \ \
SN ,, |

£ + Me—eMpZ — _ o
P N
N CN
Xv1) (XVID) {XVIII

in which:
X and n arc as defined ahove;
7, is a halogen atom;

comprising the addition of a methyl magnesinm halogenide
of general formula (XVII) on a pyridine derivative of general
formula (XVI) to provide a compound of general formula
(XVIL;

a second step according {o reaction scheme G-2:

Scheme.(i-2
X (X0
SN N ™y
l - 0o { P 0
N N
Z
{XVilly xIX)

in whicl:
X and n are as defined above;
Z is a halogen atom;

comprising the halogenation of a compound ef gencral for-
mula (XVIT) ito a componnd of general formula (X1X) by
use of a halogenating agent such as chlorine, bromine,
Iiypochlorite ions, hypobromite ions, trichloride ions, tribro-
mide ions, N-cllloro imides, N-chloro amides, N-chloro
amines, N-bromo imides, N-bromo amides or N-bromo
amines;

athird step according to reaction scheme G-3:

Scheme G213
(X
LN
™ 7 0
- L J——
N N
Z
0
(XIX) (XX)

in which:
X and n are as defined above;
Z 1s a halogen atom,
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comprising the nucleophilic substimtion of a compound of
general formula (X1X) by a phtalimide salt to produce a
componnd of general formmla {XX);

a fourth step aceording 1o reaction scheme G-4:

Scheme G-4
(XJII
N
P
N O
N
O
XX
(X)a
I\\
[ . ol
N
0
N
o)
{XX0)

inwhich X and n are as defined above;

comprising the reduction of a compound of general formula
(XX) hy a hydride donor to produce a compound of general
Tormula {XX1);

a filih step according to reaction scheme G-5:

Scheme{i-4
Xy
|\ AN
EN/ oH {Xh
0 I\ s
N L L on
N
8]
NI
X1} ]

in which X and n are as defined above;

camprising the de-protection of a compound of general for-
mula (XXI) by reacting it with hydrazine hydrate or a hydra-
zine salt fo provide an amine derivative of general formula (11)
or one of its salf;

Compounds according 1o the present invention can be pre-
pared according to the ahave described processes. It will
nevertheless be understood that, on the basis of his general
knowledge and of availahle publications, the skilled worker
will be ahle to adapt these pracesses according to the specifics
of cach of the compounds which it is desired to synthesise.

The present invention also relates to a fungicidal compo-
silion comprising an effective amount olan active material of
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peneral formula (1), Thus, according to the present invention,
therc is provided a fungicidal composition comprising, as an
active ingredient, an effective amonnt of a compound of gen-
eral lormula (1) as defined above and an agricultnratly aceept-
able support, carrier or fitler.

In the presemi specilication, the term “support” denotes a
nattiral or synilhetic, organic or inorganic material with which
the active matenial is combined to make it casier (o apply,
notably to the parts of the plant. This support is thus generally
inert and should be agriculturally acceplable. The support
may he a solid or a liquid. Examples of suitable supports
inclnde clays, natural or synthictic silicates, silica, resins,
waxes, solid fertilisers, water, alcohols, in particular butanol,
organic solvents, mineral and plant oils and derivatives
thereol. Mixtures of such suppords may also be used.

The composition may alse comprise additional compo-
nenls. In particular, the composition may further comprise a
surfactant. The surfactant can be an emulsifier, a dispersing
agent or a wetling agent ol ionic or non-ionic type or a
mixture of such surfactants. Mention may be made, for
example, of polyacrylic acid salts, lignosulphonic acid salts,
phenolsulphanic or naphthalenesulphonic acid salts, poly-
condensates ofethylene oxide with fatty alcohols or with fatly
acids or with fatty amines, substituted phenols (in particular
alkylphenals or arylphenols), salts of sulphosuccinic acid
esters, taurine derivalives (in particular alky! faurales), phos-
phoric esters of polyoxyethylated alcohols or phenals, faty
acid esters of polyols, and derivatives of the above com-
pounds containing sulphale, sulphonate and phosphate func-
tions, The presence of at least one surfactant is generally
essentinl when the active material andfor the inert support are
water-insoluble and when the vector agent for the application
is water. Preferably, surfactant content may he comprised
between 5% and 40% by weight of the composition.

Optionally, additional components may also he included,
e.g. protective colleids, adhesives, thickeners, thixotropic
agents, penetration agents, stabilisers, sequestering agenls.
More, generally, the aclive materials can be combined with
any solid or liquid additive, which complics with the usual
formulation techniques.

In general, the composition aceording fo the invention may
contain from 0.05 to 99% (by weight) of active material,
preferably 10 1o 70% by weight.

Compositions according 1o the present invention can be
used in various [orms such as aerosol dispenser, capsule sus-
pension, cold Togging concentmie, dustable powder, emulsi-
finble concentrite, emulsion oil i water, emulsinn water in
oil, encapsulated granule, fine granule, flowable concentrate
for sced treatment, gas {under pressure), gas generating prod-
uct, granule, hat fogging concentrate, macrogranule, micro-
gramule, oil dispersible powder, oil miscible flowable concen-
trate, oil miscible liquid, paste, plant rodlet, powder for dry
seed freatment, seed coated with a pesticide, soluble concen-
trate, soluble powder, satution for seed treatment, suspension
concentrate (flowable concentrate), vltra low volume (ulv)
liquid, ultra low volume (ulv) suspension, waler dispersible
granules or 1ablets, water dispersible powder for slurry treat-
ment, water solulle granules or tablets, water sofuble powder
for seed treatment and wettahle powider.

‘These compositions include not only compositions which
are ready to be applied to the plant or seed to be treated by
means of a suitable device, such as a spraying or dusting
device, but also concentrated commercial compositions
which nwist be diluted before application lo the crop.

The compounds of the invention can also be mixed with
one or more ingecticides, fungicides, bactericides, attractant
acaricides or pheromones or other compounds with hinlogi-
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cal activily. The mixtures thus obtained have a broadened
spectrum of activity. The mixtures with other fungicides are
parficularly advantageous.

The fungicidal compositions of the present invention can
be used to curatively or preventively control the phytopatho-
genic fungiofcrops. Thus, according to a further aspect of the
present invention, there is provided amethod for curatively or
preventively controlling the phytopathagenic lungi of crops
characterised in that a fungicidal compasition as hereinbefore
defined is applicd to the seed, the plant andfor to (he fruit of
the plant or fo the soil in which the plant is growing or in
which it is desired to grow.

The composition as used against phylopathogenic fungi of
crops comprises an eflective and nan-phylotoxic amaount off
an aclive matenial of general formula (1),

The expression “effective and non-phytotloxic amount”
means an amonnt of compaosition according to the invention
which is sufficient to control or destroy the fungi present or
liable to appear on the crops, and which doces not entail any
appreciable symptom of phytotoxicity for the said crops.
Such an ameunt can vary within a wide range depending on
the fungus to he controlled, the type of crop, the climatic
condilions and (he ecompounds included in the fungicidal
composition according to the invention.

This amount can be delermined by systematic field trials,
which are within the capabiliiies of a person skilled 1 the art.

The method of treatment according (o the present invention
is vseful to treat propagation material such as tubers or rhi-
zomes, but alse sceds, seedlings or seedlings pricking out and
plants or plants pricking out. This method of treatment can
also be nselul (o treat roots. The method of treatment accord-
ing to the present invention can also be useful to treat the
overground parts of the plant such as tronks, stems or stalks,
leaves, flowers and fimits of the concerned plant,

Among the plants that can be protected by the method
according to the invention, mention may be made of cottan,
fax; vine; fruit crops such as Rosaceae sp. {for instance pip
fruits such as apples and pears, but also stone frulls such as
apricots, almonds and peaches), Rihesicidae sp., Juglan-
daceae sp., Bemlaceae sp., Anacardiaceae sp., Fagaceae sp.,
Moraceae sp., Oleacese sp., Actimidaceae sp., Lauraceae sp.,
Musaceae sp. {for instance banana trecs and planting), Ruhi-
aceae sp., Theaceae sp., Sterculiceae sp., Rutaceae sp. (for
mstance lemaons, oranges and grapefrits); [eguminous crops
such as Solanaceae sp. (for instance tomatoes), Liliaceae sp.,
Asteracene sp. (for instance letinces), Umbelliferae sp., Cru-
ciferae sp., Chenopodiaceac sp., Cucurhitaceae sp., Papilion-
acene sp. (for instance peas), Rosaceae sp. (for instance
strawberries); big crops such as Graminae sp. (for instance
matze, cereals such as wheal, rice, harley and triticale), Aster-
aceae sp. (Torinstance sunflower), Cruciferae sp. (for instance
calza), Papilionacene sp. (lor instance soja), Solanaccae sp.
(for instance potatoes), Chenopodiaceae sp. (for instance
heetroots); harticultural and forest crops; as well as geneti-
cally modified homalogues of these crops.

Among the plants and the possible diseases of these plants
prolected by the method according to the present invenlion,
mention may be made of:

wheat, as regards controlting the following seed diseases:

fusaria (Microdockimm nivale and Fusarfum roseum),
stinking smut (Tilletia caries, Tilletia controversa or
Tilletia indica), septoria disease (Septoria nodorum)
and lonse smut;

wheat, as regards controlling the following diseases of the

acrial parts of the plant: cereal eyespol (Zapesia vallin-
dae, Tapesia acuiformis), toke-all (Gaeumannomyces
graminis), fool blight (F cadmorum, F graminearum),
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black speck (Rhizoctonia cerealis), powdery mildew
(Krpsiphe graminis forma specie tritiei), vusts (Puccinia
strifformis and Puccinia recondita) and seproria dis-
cases (Septoria iriticl and Septoria nodorumy;

wheat and barley, as regards controlling bacterial and viral
diseases, for example harley yellow mosaic;

harley, as regards controlling the following seed diseases:
net bloteh (Pyrenaphora graminea, Pyrenophora teres
and Cochliobolus sativus), loose snt {Ustifago puda)
and Tusaria (Micredochivm nivale and Fusarium
roseimt),;

barley, a5 regards controlling the following diseases of the
aerial parts of (he plant: cercal eyespol (Tapesia vallun-
dae), net blotch (Pyrenophora teres and Cochliobolus
sativis), powdery mildew (Erpsiphe graminis forma
specie horded), dwarfl lealrust (Prccinia hordery and leaf
blotch (Rhyachosporimm secalis),

potato, as regards controlling tuber diseases (in particular

Helminthosporinin solani, Phoma tubevosa, Rhizocto-

nia solani, Fusariun solani), mildew (Phviopthora
inféstans) and cerlain viruses (virus Y);

potato, as regards controlling the following foliage dis-
cases: early blight (dliernaria solani), mildew (Phy-
lophthora infestans),

colton, as repards controlling the lollowing disenses of
young plants grown from seeds: damping-off and collar
rot (Rhizoctowia solami, Fusarium oxysporum) and
black root rot {Thiefaviopsis basicola),

protein yielding crops, for example peas, as regards con-
trolling the following seed diseases: anthracnose (Asco-
chyta pisi, Mycosphaerella pinodes), [nsoria (Fusarium
oxysporim), grey mould (Botrytis cinerca) and mildew
(Peronospora pisi),

oil-bearing erops, Jor example rape, as regards contralling
the following seed diseases: Ploma lingam, Alternaria
brassicae and Selerotinia sclerotiorum,

com, a3 regards controlling sced diseases: (Rhizopus sp.,
Penicillium sp., Trichoderma sp., Aspergillus sp., and
Gibberella fujikuroi);

flax, as repards controlling the seed disease: Alternaria
linicala;

forest trees, as regards controlling damping-off (Fusarium
axvsporum, Rhizoctonia solant),

rice, as regards controlling the following discases of the
acrial parts: blast discase (Magnaporthe grisea), bor-
dered sheath spor (Rhizoctonia solani);

leguminons crops, as regards controlling the following dis-
eases of seeds or of young plunts grown from sceds:
damping-off and collar rot (Fusaritm oxysporum,
Fusarium rosewm, Rlizoctonia solani, Pythium sp.),;

leguminoms crops, as regards controlling the following dis-
eases of the actial parts: grey mould (Botrpris sp.), pow-
dery mildews (in particudar Ervsiphe cickoracearum,
Sphaerotheca filiginea and Leveilhla taurica), fusaria
{(Fusaritim oxysporum, Fusarinm roseum), leaf spot
(Cladasporfum sp.), alternaria leaf spot (Alternaria
sp.), anthracnose (Colletotrichum sp.), septoria leal’spot
{Septoria sp.), black speck (Rhizoctonia solani), mil-
dews (for example Bremia lactucae, Peronospora sp.,
Pseudoperonaspora sp., Phyiophthora sp.);

fruit trees, as regards diseases of the acrial parts: monifia
disease (Monilia fructigenae, M. laxa), scab (Fenturia
inaequalis), powdery mildew (Podosphaera lencos-
richa),
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vine, as regards discases of the foliage: in panticular prey
mould (Botrvis cinerea), powdery mildew (Uneinnla
necator), black mt (Guigrardia bivelli) and mildew
(Plasmopara viticola),

beetroot, as regards the [ollowing diseases of the aerial
parts: cercospora blight {Cercospora beticola), pow-
dery mildew (Erywiphe beticola), leaf spot (Ranudaria
beticola).

The [ungicide composition according 1o the present inven-
lionmay also be used against fongal diseases liablelo grow on
orinside timber. The term “timber™ means all types of specics
ol wond, and all types of working of this wood intended for
construction, for example solid wood, high-density wood,
laminated wood, and plywood. The methad lor treating tim-
ber accerding to the invention mainly consists in contacting
ane or more compounds of the present invention, or a com-
posttion according ta the invention; this inclodes for example
direct application, spraying, dipping, injection or any other
suilable means.

The dose of active material usually applicd in the treatment
accerding to the present invention is generally and advanta-
geously between 10 and ROD p/ha, preferably between 50 and
300 g/ha for applications tn [oliar treatment. The dose of
active substance applied is generally and advantageously
between 2 and 200 g per 100 kg of seed, preferably between
3 and 150 g per 100 kg of sced in the case of seed treatment.
It is clearly understoond that the doscs indicated above are
given as illusteative examples of the invention. A person
skilled in the art will know how 1o adapl the application doses
according to the nature of the crop to be treated.

The fungicidal composition according o the present inven-
lton may also beused in the treatment of genctically modified
organisms with the compounds according to the invention or
{he agrochemical compositions ac cording to the invention.
Genelically modified plants are plants into whose genome a
heterologous gene encoding a protein of interest has been
stably integrated. The expression “heterologous gene encod-
ing o protein of interest” essentially means genes which give
the fransformed plant new agronomic propertics, or genes lor
improving the agronomic quality of the transformed plant.

The compasitions according Lo the preseiit ivention may
also he used for the preparation of composition vseful o
curatively or preventively treal homan and animal fungal
diseases such as, for example, mycoses, dermatoses, fricko-
phvtor diseases and candidiases or diseascs cansed by
Aspergiifus spp., for example Aspergiflus fumigafus.

The aspects of ihe present invention will now be illustrated
with reference Lo the following tables of compournds and
examples. The following Tables A to C illustrate in @ non-
limiting manner examples of fungicidal compounds accord-
ing 1o the present invention. In the following Examples, M+1
{or M-1) memns the moleenlar jon peak, plus or minus §
a.m.. (atomic mass units) respectively, as observed in mass
spectroscopy and m.p. means melting paint.
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TABLE A

mn.p.
Componnd  R' B2 R* R R X! XT X x' RM RN RS M+l (¢

Al H Me W H HC ULl 1 I M1 1P
A2 H Me W HHDT I OBR B 0 1 aga1®™t —

—

A-3 H Coll 0 U I F H ¢ F H H [ — 162
TABLERB
‘XJ
X3 X!
~ R} Opt O "
P
x! N N =
| N

R?Z

Compound R' RZ R* RY R X! %2 x3 ¥! Rp¥? RM M+1

- I Me @ H H C B C H Me CF 38a1¥C
B-2 H Me B H HHH G H Me CF 3edat®Cl

TABLEC

Componnd R R?  R®* R ORT X' xT NP ox' R® R R M+1

C-l H Me H H H G H CQ H CF, H Me 38al¥C
c-2 H Me H H H H H ¢ H CF H Me 37a1%Q
C-3 Cyclopentyl H H T H H ¢ 1 CHF, 1 Mc 381a 13

C-4 H Et H M H T HCC U CHF, H Me 347a1%Cl
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Examples of Process for the Preparation of the
Compound of Generat Formula (1)

Preparation of N-{2-(5-chlaro-2-pyridinyDpropyl]-1-
methyl-3-(trifluorameihyl}-111-pyrazole-4 -carboxa-
mide

Preparation of ter-bulyl
2-cyano-2-(5-chloro-2-pyridinyl)propancate

Tor 150 ml of dimethoxyethane was slowly added portion-
wise at 0% C,, 11.6 g (0.29 mol) of sadium hydride (60%
dispersion tn mineral oil). To this suspension, was further
added dropwise at 5° C., 21.1 g (0,149 mol) of ter-butyl
© cyanoacetate in 30 ml of dimethoxyethane. The suspension
was slirred for 45 nm at room temperature, To (he suspension
were successively added 20 g (0.136 mol) of 2,5-dichloropy-
ridine, 0.73 g (1.36 mmol) of (S)-(+)-1-[(R)-2-(diphe-
nylphosphino}errocenyl]ethyl-ter-butylphosphine, and 1.56
£{(2.7 mmol) of bis{dibenzylidencacetone)palladium (). The
black mixture was heated at reflux for 4 hours, After cooling
at room femperature, 12.7 ml (0.2 mol) of methy! indide were
added dropwise and the mixture was {urther stirred at room
temperature for 17 hours, ‘The reaction mixture was ponred
into 100 ml of 1N chlothydric acid and the aqueous phase was
filtered on supersel and was exiracled with ethyl acetate
(3x200 ml).

The organic phase was washed with brine and dried over
magnesium sulphate. The solvent was evaporated under
reduced pressure 1o give 44.56 g of the cnwde product as @
brown oil. The crude product was purified by fash chroma-
topraphy on silica gel (eluent: heptane/ethyl acetate: 8/2) o
give ter-buty] 2-cyana-2-(5-chloro-2-pyridiny!)propancate:
23.44 ¢ (64%) as a yellow oil.

Mass spectrum: [M+1]=267.

Preparation of 2-{S-chloro-2-pyridinyl)propancnitnle

To a solution of 23 g (0.086 mal} of ter-butyl 2-cyano-2-
. (5-chloro-2-pyridinyDpropancate in 150 ml of toluene, was
added 7.4 g (0.043 mol) of p-toluenesulfonic acid monohy-
drate. The mixture was slireed for 1.5 hours at 110° C. Alter
cooling, the reaction mixture was poured indo ice water and
the pll was hrought to & by addition of aqueous sodinm
hydrogenocarbonaie.

The aquecus phase was extracted with othyl acetate (3x250
ml) and the organic phase was washed with brine and dried
over magnesinm sulphate, The solvent was evaporated under
reduced pressure to give 15.4 g of the erede product as an
erange oil. The crude product was purified by flash chroma-
tography on silica gel (eluent: heptanc/ethy] acetate; 8/2) to
give 2-(5-chlorn-2-pyridinyDpropancnitrile; 7.8 g (54%) as a
yellow oil.

Mass speciruny: [M+1]=167.

Preparation of ter-butyl
2-{5-chloro-2-pyridinyl)propy lcarbamate

Tor a solution of 5.2 g (0.031 maol) of 2-(5-chlom-2-pyridi-
nyl)propanenitrile in 60 ml ofmethanol were rapidly added &
g (0.034 mol} ol calbalt(11) chloride hexahydrate and 13.5 ¢
(0.062 mol) of di-ter-butyl dicarhonate. The dark solution
was cooled to -5° C. and 8.2 g (0.217 mol) of sodium boro-
lhydride was added portion-wise at 0° C. The reaction mixture
was stirred at room temperature for 1 hour. The reaction
" mixture was neutralized hy 100 ml of 1 N hydrachloric acid
and methano] was remeve under reduced pressure. The aque-
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ous phasc was reexiracted by elhyl acetate (2x150 ml) and the
organic phase was washed with brine and dried over magne-
sium sulphate.

‘The satvent was evaporated under reduced pressure to give
11.7 g of the crude product as a black oil. The crude product
was purified by fash chromatography an silica gel (eluent:
heplane/ethyl acetate: 9/1) to give ter-buly] 2-(5-chlorp-2-
pyridinylpropyl carbamate: 4.8 g (57%) as a vellow oil.

Mass spectrum: [M+1)=271.

Preparation of 2-(3-chloro-2-pyridinyl)propylamine
hydrochloride

To a solution of 4.8 g (0.018 mol) to ter-butyl 2-(5-chlora-
2-pyridinyl)propyl carbamate in 30 ml of diethyl ether were
added 44 mi (0.089 motl) of a 2M solution of hydrogen chlo-
ride in diethyl ether, The mixture was stirred 3 hours at room
femperature.

The solid was filtered and dried averniglt under vacuuni to
give 2-(5-chlora-2-pyridinylprapylamine hydrochloride: 3.5
a (94%) ns a yellow saolid.

Mass spectrom: [M+1]=169.

Preparation of N-[2-{5-chloro-2-pyridinyl propyl)-1-
methyl-3-(riflucromethyl-1H-pyrazale-4-carboxam-
ide

To a suspension of 100 mg (148 mmol) of 2-(5-chloro-2-
pyridinylpropylamine hydrochioride in 3 ml of dichlo-
romethane was added suceessively 240 D)6 (1.68 mmol) of
triethylamine and 113 mg (0.5% mmol) of 1-methyl-3-(1ril-
Tuoromethyl)-1H-pyrazole-4-carbonyl chloride. The mixmre
was stirred 4 hours at roon temperature. The reaction mixfure
was poured into water and the pli bronght to 4.

‘The solvent was evaporated and Lhe residue was purified by
flash chromatography on silica gel (eluent: heptane/ethyl
acelate: 8/2) to give N-[2-(5-chloro-2-pyridinyl)propyl]-1-
methyl-3-(irifluoromethyl)-1H-pyrazole-4-carboxamide as a
yellow oil: 40 mg (24%) as a yellow oil,

Mass spectrum: [M+1]|=347.

Examples of Biological Activity of the Compound of
General Formuda (1)

Fixample A

In Vivo Test on Alternaric brassicae (Leaf Spot of
Crucifers)

Theactive ingredient tested is prepared by polter hamoge-
nisalion in a concenirated suspension type formulation at 100
/1. This suspension is then diluted with water (o obtain the
desired active material concentration.

Radish planis (Pemot variely) in starter cups, sown on a
50/50 peat soil-pozzoliana substrate and grown a1 18-20° C,,
arc treated at the cotyledon stage by spraying with the aque-
ous suspension descrihed above,

Plants, used as controls, are treated with an aqueous solu-
tion not containing the active material.

After 24 hours, the plants are contaminated by spraying
them with an aqueous suspension of Altermaria brassicae
spores (40,000 spores per cm?). The spores are collected from
a 12-13-day-old culnire,

The contaminated radish plants are incubated for 6-7 days
at about 187 C., under a humid atmosphere.

Grading is carried out 6 to 7 days afler the cantamination,
in comparison with the control plants.

(1
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Under these conditions, good (at least 509%) or total pro-
tection is ohserved at a dose of 330 ppm with the follawing
compounds: Al.

Under these conditions, good (at least 50%) or total pro-
lection s observed al 4 dose of 125 ppm with the foflowing
compound: C4.

Example 3

In Vivo Test on Pirenaphora feres (Barley Net

Blotch)

The aclive ingredient tested is prepared by potter homoge-
nisation in a concentrated suspension type formulation at 100
/1. This suspension is then diluled with water o obtain the
desired active material concentration,

Bartey plants (Express variety) in starter cups, sown on a
50/50 peat soil-pozzolana substrate and grown at 12° C., are
treated at the 1-leal stage (10 e 1all) by spraying wiih the
aqueous suspension described above. Plants, used as controls,
are freated with an aqueous solution not containing ihe active
matenal,

Afier 24 hours, the plants are contaminated by spraying
them with an aqueous suspension of Pywrensphora teres
spores (12,000 spores per ml). The spores are collecied from
a 12-day-okl culture. The contaminated barley planis are
incubated for 24 hours at about 26° C. and at 1009% relative
~ humidity, and {hen for 12 days al 80% relative humidity.

Grading is carried owt 12 days after the contammation, in
comparison with the contral plams,

Under these conditions, good (al least 50%) or total pro-
tection is abserved at a dose of 330 ppm with the following
componnds; Al, B1, Cl, C2 and DI.

Under these conditions, good (at least 50%) or total pro-
tection is observed at a dose of 125 ppm with the foliowing
compotind: C4.

The  N-{l-meihylearbamayl-2-[3<hlaro-5-(trilluorom-
ethyl)-2-pyridinyl]-ethyl}4-phenylbenzamide disclosed by
“atent Application WO 01/11965 (see compound 316 in
‘fable D) showed poor effectiveness on dlternaria brassicae,
and zero clfectivencss on Batryfis cinerea at 330 ppm; the
N-{1-ethylearbamoyl-2-[3-clloro-5-(irifluoromethyl)-2-py-
ridinylethyl}-3-nitrobenzamide also disclosed by Patent
Application WO 01711965 (sec compound 307 in Table 1))
showed poor effectivencss on Alternaria brassicae and zero
clfectivencss on Botrytis cinerea at 330 ppm; the N-{1-eth-
ylcarhamoyl-2-[3-chloro-5-{trifluoromethiyl)-2-pyridiny1]-
cthyl}-benzamide and the N-{l-methylearbamoyl-2-|3-
chloro-5-(irilluoromethy[)-2-pyridiny{Jethyl } -henzamide
also disclosed by Patent Application WO 01/11965 (see com-
pounds 304 and 314 in Table 13) showed zero eflectiveness on
Rotrpiis cinerea at 330 ppm; and the N-{1-cthylcarbamoyl-
- 2[3-chloro-5-(irifluoromethyl)-2-pyridinyl]-ethyl } -4 -chlo-
robenzamide, the N-{1-cthylcarbamoyl-2-[3-chloro-5-(trif-
Inoromethy)-2-pyrdinylJethy]}-2-bramobenzamide and the
N-{1-methylcarbamoyl-2-[3-chloro-5-(trifluoromethyi)-2-
pyridinyijethyl}-4-melhoxybenzamide also disclosed hy
Palent Application WO 01/11965 (see compounds 306, 310
and 315 in Table I3) showed zero effectiveness on Botrptis
cinerea at 330 ppm.

The  N-{[3-chloro-5-(trillucromethyl)-2-pyridinylJme-
thyl}-5-thienylacetamide disclosed by Paten! Application
WO 01/11963 (sec componnd 101 in 1able T3) showed poor
efficacy agninst Alternaria brassicae and no elficacy against
Rotrptis cinerea and Perovospora parasitica a1 330 ppm.
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The invention claimed is:
1. A compound of formula (I):

M

in which:

nis 1, 2,3 or 4;

cach X is independently selected [rom the grovp consisting
of a halogen atom, a nitro group, a cyano group, a
hydroxy group, an amine group, a sulfanyl growp, a
pentalluoro-2-sulfany! group, a formy! group, a formy-
loxy proup, a [ormylamino group, a carboxy group, a
carhamoyl group, a N-hydroxycarbamoyl group, a car-
bamate group, a (hydroxyimino)-C,-C,-alky! group, a
C,-Cy-alkyl, a C,-Cy-alkenyl,a C, -Cy-alkynyl,a C,-Cq-
atkylamino, a di-C,-Cg-alkylamino, a C,-Cg-alkoxy, a
C,-Cg-lalogenoalkoxy having 110 5 halogen atoms, a
C-Cy-alkylsutfanyl, a C,-Cy-halogenoalkylsulfanyl
having | to 5 halogen atoms, a C,-Cg-alkenyloxy, a
C,-Cg-hnlogenoalkenyloxy having 1 to 5 halogen
atoms, a C,-Cg-alkynyloxy, a C,-Ce-halogenoalkyny-
loxy having 1 to 5 halogen atoms, a C,-C-cyclnalkyl, a
C;-Cy-halogenncycloalkyl having 1 to 5 halogen atoms,
a C,-Cy-alkylcarbonyl, a C,-Cy-halogenoalkylcarhonyl
having 1 to 5 halogen atoms, a C,-Cy-alkylcarbamoyl, a
di-C,-Cg-ulkylcarhamoyl, a N—C,-Cy-alkyloxycar-
bamaoyl, a C,-C -alkoxycarbamoyl, 8 N—C, -C,-alkyl-
C,-Cg-alkoxycarbamoyl, a C,-Cg-alkoxycarbonyl, a
C,-Cy-halogenoalkoxycarbonyl having 1 1o 5 halogen
aloms, a C-Cg-alkylcarbonyloxy, a C,-Cg-halo-
genoalkylearhonyloxy having 1 1o 5 halogen atoms, a
C,-Cy-alkylcarbonylamino, a C,-Cg-halogenoalkylcar-
honylamino having 1 10 5 halogen atoms, a C,-Cy-alky-
laminecarbonyloxy, a di-C,-Cg-alkylaminocarbony-
loxy, a C-Cgalkyloxycarhonyloxy, a C-C,-
alkylsulphenyl, a  C-Cg-halogenoalkylsulphenyl
having 1 10 5 halogen atoms, a C,-Cg-alkylsulphiny], a
C,-Cg-halogenoalkylsulphiny! having 1 10 5 halogen
atoms, 8 C-Ce-alkylsulphonyl, a C,-Cy-halogenoalkyl-
sulphonyl having 1 to § halogen atoms, a C, -C,-alkoxy-
imino, a (C,-Cg-alkoxyimino)-C -Ce-alkyl, a {C,-C;-
alkenyloxyimine)-C, -Cy-alkyl, a (C,-Cy-
alkynyloxyimine)-C,-Cg-alkyvl, a (benzyloxyimino)-
C)-Cealkyl, a benzyloxy, n benzylsulfanyl, a
benzylamine, a plienoxy, a phenylsulfanyl and a pheny-
lamino,

R', R, R’ and R* are independently selected from the
group consisting of a hydrogen atom, a halogen atom, a
cyano gromp, a liydroxy group, an amino group, a sullu-
nyl group, a formyl group, a formyloxy proup, a formy-
lamino proup, a carboxy group, a carbamoyl group, a
N-hydroxycarbamoyl groug, a carbamate group, a (hy-
droxyimino)-C,-Cs-atkyl group, a C,-C-alkyl, a
C,;-Cy-halogenoalkyt having I to 5 halogen atoins, a
C,-Cyalkenyl, a C,-Cy-alkynyl, a C,-Cg-alkylamine, a
di-C, -Cy-atkylamino, a C,-Cg-alkoxy, a C,-Cg-halo-
genoalkoxy having 1 1o 5 halogen atoms, o C,-Cy-ulkyl-
sulfanyl, a C,-Cy-halogenoalkylsulfanyt having 1 to 5
halogen atoms, a C,-Cy-alkenyloxy, a C,-C,-hulo-
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genoalkenyloxy having 1 to 5 halogen atoms, a C,-Cy-
alkynyloxy, a C,-Cy-halogenoalkynyloxy having 1 1o 5
halogen atoms, n C,-Cy-cycloalkyl, a C,-Cy-halogeno-
cycloatky! having 1 10 5 halogen atoms, o C-Cg-alkyl-
carbanyl, a C,-Cy-halogenoalkylcarbonyl having 1 to 3
halogen atoms, a C,-Cy-alkylcarbamoyl, a di-C,-Cy-
alkylcarbamoyl, a N—C,-Cy-alkyloxycarbamaoyl, a
C-Cy-alkoxycarbamayl, a N—C, -Cp-alkyl-C,-Co-
alkoxycarbamaoyl, a C, -Cy-alkoxycarbanyl, a C, -Cy-ha-
logenoalkoxycarbany] having 1 to 5 halogen atoms, a
C,-Cy-alkylearbonylaxy, a C,-Cy-halogenoalkylearbo-
nyloxy having 1 10 5 halogen aloms, a C,-Cg-alkylear-
honylamine, a  C,-Cy-halagenoalkylcarbonylamino
having 110 5 halogen atoms, a C,-Cg-alkylaminocarho-
nyloxy, a di-C,-Cy-alkylaminocarbonyloxy, a C,-Cg-
alkyloxycarbonyloxy, a C,-Cyalkylsulphenyl, a C,-Cq-
halagenoalkylsulplieny] having 1 to § halogen atoms, a
€,-Cy-alkylsulphinyl, a C,-Cg-halogenoalkylsulphiny]
liaving 1 to 5 halagen atoms, a C,-Cg-alkyl sulphonyl, a
C,-Cy-halogenoalkylsulphonyl having 1 1o 5 halogen
atoms, a benzyloxy, a benzylsulfanyl, a henzylamine, a
phenaxy, a phenylsullanyt or a phenytamine, a phenyl
group, and a pheny! sulphanyl group;

or R' and R* may form together a cyclopropyl, a cyléobu-
tyl, a cyclopentyl or o cyclohexyl;

with the proviso that when three of the four substituents R,
R% R? and R* are a hydrogen atom, then the fourh
substituent is not a hydrogen atom;

R® is selected from the group consisting of a hydrogen
atom, a cyana group, a formyl group, a hydroxy group,
a C-Cgalkyl, a C,-Cg-halogenoalkyl having 1 w0 3
halogen atoms, a C;-Cg-olkoxy, a C,-Ce-halo-
genoalkoxy having 1 to § balogen atoms, a C,-Cy-cy-
cloalkyl, a C,-Cy4-halogenocyclealkyl having 1 to 5
halogen atoms, a C,-Cy-alkenyl, a C,-Cg-alkynyl, a
C,-Ce-alkoxy-C,-Cgalkyl, a C,-Cy-cyanoalkyl, a
C,-Cg-aminoalkyl, a C,-C,-alkylamino-C,-C-alkyl, a
di-C,-Cg-alkylamino-C, -C-0lkyl, a C;-Cg-alkylcarbo-
nyl, a C;-Cy-halogenalkylcarbonyl having 1 to 5 halo-
gen atoms, a C-C-atkyloxyearbonyl, a C,-C-benzy-
loxycarbonyl, a C,-C,-alkoxy-C,-Ce-alkylcarbonyl, a
C,-Cg-alkylsulfonyl and a C,-Cg-lalogenoalkylsulfo-
nyl having J to 5 halogen atoms;

Hetrepresents a substituted pyrazole ring selecied from the
group consisting of:

wherein:

R is sclected from the group consisting of a halogen
atom, a cyano group, a nitro group, a C,-C,-alkyl, a
C,-Cy-halogenoalky! having 1 to 5 halogen atoms, a
Cy-Cyeycloatkyl, a C -C,-alkoxy, a C,-C,-halo-
genoalkoxy having I ta 5 halogen atoms, a C, -C,-alky-
lthio, a C,-C,-halogenoalkylthio having 1 o 5 halogen
atems, an aminacarbouyl group, and an aminocarbonyl-
C,-C,-alkyl;
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R*7 is selected from the group consisting of a hydrogen
atom, a halogen atom, a eyano group, a nitre group, a
Ci-Cy-alkyl,a C,-C -alkoxy, and a C,-C,-alkylthio; and

R*® is sclected from the group consisting of a hydrogen
alom, a phenyl, a C,-C,-atkyl, a C,-C -halogenoalkyl
having 1 to 5 halogen atoms, a hydeoxy-C,-C,-alkyl, a
C2-Cé-alkenyl, a C,-Cp-cycloalkyl, a C,-C,-alkylthia-
C,-Cyalkyl, a C-C,-halogenoalkylilin-C,-C -alkyl
having 1 1o 5 halogen slems, a C,-C,-alkoxy-C,-C,-
alkyl, and a C,-C,-halogenoalkoxy-C, -C,-alky! having
1 to 5 halogen atoms;

B)
el

/N
R N/

R_-II

N

wherein:

R*? is selected {rom the group consisting of a hydrogen
atom, a halogen atom, a cyano group, a nitro group, &
C,-Cy-alkyl, a C,-C,-halogenoalkyl having 1 1o 5 halo-
genatoms a C,-C-cycloalkyl, a C,-C,-alkaxy,a C,-C,-
halogenoalkoxy having 110 5 halogen atoms, a C,-C,-
alkylthio, a C,-C,-halogenoalkylthio having 1 to 5
halogen atoms, an aminocarbonyl, and an aminacarbo-
nyl-C,-C -alkyl;

R* s sclected from the group consisting of a hydrogen
alom, a halogen atom, a cyano group, a C,-C,-alkyl, &
C,-C -alkoxy, a C,-C,-halogenoalkoxy having | 10 5
halogen atoms, and a C,-C,-alkylihio; and

R*" is selected from the group consisting of a hydrogen
atom, a C,-C,-alkyl, a C,-C,-halogenoalkyl having 1 1o
5 halogen atoms, a hydroxy-C,-C -alkyl, a C,-Cy-alk-
enyl, a Cy-Cgcycloalkyl, a C,-C,-alkylthio-C,-C,-
alkyl, a C,-C,-halogenoalkylthio-C,-C ,-atkyl having
tu 3 halogen aloms, a C,-C,-alkoxy-C,-Cy-alkyl,
C,-C,-halogenoalkoxy-C,-C,-alkyl having 1 to 5 halo-
gen atoms, and a phenyl optionally substituted by a
halogen atom, a C,-C,-alkyl, a C,-C.,-alkoxyalkyl or a
nitro growp,

provided that the R*® and R* are not botha hydrogen atom;
and

©

wherein;

R*? is selccted from the group consisting of a hydrogen
atom, a halogen atom, a cyano group, a nitro group, &
C,-Cy-alkyl, a C,-C,-halogenoalkyl having 1 to 5 halo-
gen atoms, a C-Cy-cycloalkyl, a C,-C,-alkoxy, a
C,-C -halegenoalkoxy having 1 {o 5 halogen atoms, a
C,-C,-alkylthio, a C,-C,-halogenoalkylihio having 1 1o
5 halogen atoms, an aminocarbonyl, and an aminocar-
bonyl-C,-C,-alkyl;
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R* is sclected from the group consisting of a hydrogen
atom, a halogen atom, a eyana gronp, a C,-C,-alkyl, a
C,-C,-alkoxy, a C,-C,-alkylthio, and a C,-C,-halo-
genoalkyl having 1 fo § halogen afoms;

R** s selected from the group consisting of a hydrogen
atom, & phenyl, a henzyl, a C,-C -alkyl, a C,-C,-halo-
genoalkyl having | to 5 halogen atoms, a hydroxy-C,-
Ca-alkyl, a C,-Cy-alkenyl, 0 C,-Ce-cyeloalkyl,a C -C -
alkylthio-C,-Cy-alkyl, a C,-C,-halogenoalkylthio-C,-
C,-alkyl having 1 to $ halogen atoms, a C,-C -0lkoxy-
C,-C,-alkyl, and a C,-C,-halogennalkoxy-C, -C,-alky!
having 1 to 5 halogen atoms;

provided that R** and R* are not both a hydrogen atom;

as well as its salt and N-oxides.

2. The compound of claimy 1 wherein nis 1, 2 or 3.

3. The compennd of claim 1 wherein at least one of the X
subslituents is selected from the group consisting of a halogen
atom, a C,-Cg-alkyl, a C,-C-alkoxyimino, a (C,-C,-alkoxy-
imino)-C, -Ce-alkyl, and a C,-Cg-alkoxy-C,-Cg-alkylcarbo-
nyl.

4, The compound of claim 1 whercin the 2-pyridyl is sub-
stiluted in 3-, 5- and/or in 5-position,

§. The compound of claim 1 whercin R' and R? are inde-
pendently selected from the gronp consisting of a hydrogen
atom, a halogen atom, a cyano group, a hydroxy group, a
Cy-Cgalkyl, a C,-C,-halogenoalky! having 1 10 § halogen
atoms, a C,-Cg-alkenyl, a C,-Cg-alkoxy, a C,-C-alkylsulfa-
nyl, a C-Ce-alkylsulfenyl, a C,-Cj-alkylsulliny], a C,-C,-
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alkoxyearbonyl, a C,-Ce-alkylearbonylamino, a C,-Cy-
atkoxycarbonyloxy, a C,-Cg-alkoxycarbonylamino and a

_ phenyl group.

6. The compound of claim 5 wherein R' and R? are inde-
pendently selected from the group consisting of a halogen
atom, a C,-Cg-alkyl, a C,-C,-halogenoalkyl having 1 10 5
halogen atoms and a C,-C-ulkylcarbonylamino.

7. The compound of claim 1 wherein R® and R* are inde-
pendently selected from the group consisting of a hydrogen
atom, a halogen atom, a cyano group, a C,-C-alkyl, a C,-Cs-
halogenaalkyl having 1 1o 5 halogen atoms, a C,-Cg-alkyl-
carbonylamino and a phenyl group.

8. The compound of claim 7 wherein R? and R* are inde-
pendently sclected from the group consisting of a halogen
atom, a C,-Cg-alkyl, a C,-Cg-halogenaalkyl having 1 to 5
halogen atams and a phenyl group.

9. The compound of claim 1 wherein R* is selected from
the group consisting of o hydrogen atom and a C,;-C,-cy-
cloalkyl.

10. A fungicidal composition comprising an effective
amount of a compound according to claim 1 and an agricul-
irally acceplable support.

11. A method for combating the phytopathogenic lungi of
craps comprising applying an cflective and non-phylotoxic
amounl of the composition ofclaim 10 to the plant seeds orto
the plant leaves and/or (o the fruits of the plants ar to (he sail
in which the plants are growing or in which it is desired to
grow them.
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