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Como resultado del examen dé fondo, realizado con fundamento en el articulo 45
de la Decision 486 de la Comision de la Comunidad Andina, se le comunica:

1. Documentos estudiados

1.1, Descripcion: Folios: 270 a 562 Como se presentd inicialmente.

1.2.  Reivindicaciones: Folios 563 a 572 Como de presentd inicialmente.

1.3.  Prioridad: Filio 2: US 60/607.367; 02/sep/2004

2. Objeto de la invencion

Titulo de la solicitud: INHIBIDORES PIRIDILO DE DE SENALIZACION
HEDGEHOG : R

El objeto de la invencién son los denvad,o§ de piridin-2-sustituido de la formula:
o e

X

-Reivindicaciones 1-31: Un compuesto de la férmula (1):
-Reivindicacién 32: Composiciones que los contienen
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f
-Reivindicacion 33-36: Procedimiento de tratamiento que consiste en administrar
un compuesto a un paciente.

-Reivindicacién 37: Procedimiento para preparar un compuesto 1b”.

Se catalogd la invencién, segin la Clasificacién Internacional de Patentes
(IPC.):C07D213/40, CO07D213/82, CO07D213/75, C07D409/12, CO07D409/12,
C07D413/12,  C07D417/04, CO7D417/12,  CO7F9/142, A61K31/4418,
AB1K31/4427, A61P35/00

3. Dehla solicitud de Pateh‘té

3.1.  Reivindicaciones (articulo 30 D 486 de la C.A.N.)

-Las reivindicacicnes 1-7 son muy amplias y especulativas, toda vez que la
formula Markush (1) tiene un anillo piridina fijo, el resto de sus fracciones son
mutantes y adicional todas sus posibles permutaciones, no encuentran sustento
técnico real en la descripcion, ademas los significados de los sustituyentes A, Ry,
R,, Rs Rs estan en términos de denominaciones genéricas, tales como
“carbd(z[olq, heteraciclo, haloalquilo, alquilo.. ”, y términos semejantes, que
enciefran un incalculable nUmero de posibles estructuras, que tampoco
encuentran susten'o en la descripcion, ademas que no tiene perfectamente

delimitado el alcance de la invencién, todo eso es inaceptable en la
reivindicaciones.

-Es  eSpeculativo porque el significado de los sustituyentes no son
extrapolaciones estrechamente relacionadas con lo que se describid, las

reivindicaciones deberian presentar una generalizacion razonable de los ejemplos
dados en la parte descriptiva.,

Por demas, el Art. 30 D486 dela C.AN. dispone que las reivindicaciones deberan
estar sustentadas enteramerte en lassmemoria, descriptiva. Este _es un
requerimiento_sustantivo y no una_simple cuestion de consistencia
puramente de enunciado. Esto significa que debe existir una base técnica real
en la memoria descriptiva, para eobjeto de cada reivindicacién y que el &mbito
de las mismas no puede ser amplialo mas alld de lo realmente justificado por el
contenido de la memoria descritiva; porque si se trata de extrapolar
especulativamente, desde las anterhridades igualmente se puede hacer, por
ejemplo el hecho de tener un sustituymnte fenilo se puede extrapolar como en la
solicitud a cualquier carbociclo y tambin a cualquier heterociclo para afectar la
patentabilidad de la solicitud, o el hechoi{e no tener un espaciador entre el anillo

piridina y el fenilo, extrapolarlo a O, S, $%, SO, ,CHR,, tal como se vera en Ias
anterioridades D1-D9.

Por lo tanto el capitulo reivindicatorio no cnplen con el requisito de claridad,
concisién y sustento por la descrlpCIon de acu«do al art. 30 de la Decisién 486.

4. Unidad de invencion (articufo 25 D486 de i C.AN.)

La solicitud no cumple con el requisito exigido. « unidad inventiva, ya que no
existe una estructura base que sea nueva.e inventig y todas las reivindicaciones
conserven esas caracteristicas: teqnlcas esnema»s [Caracteristicas técnicas
esenciales son aquellas caractenstlcas técnicas quéa solicitud esta aportando al
acervo tecnoldgico como nuevas e inventivas.]
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Como la solicitud es tan amplia y especulativa, la oficina toma por ejemplo uno
grupo inventivo con los primeros significados que aparecen para cada uno de los
sustituyentes y de acuerdo al sustento técnico real encontrado en la descripcién
formar un primer:

i)piridinil-2-; Y esta ausente; A es fenilo (porque es lo Unico sustentado); X
es NR4C(0O); R1 es alquilo. (derivados de (piridin-2-il)fenil-carboxamida).

5. Excepcién a la patentabilidad (art/’culo 20 D486 literal d))

-Las reivindicaciones 33-36 reclaman un-i¥étodo de tratamiento para el cuerpo

humano o animal, por lo tanto estan compfendidas por lo dispuesto en el articulo
20 D486 literal d).

6. Determinacion del Estado de la Técnica

Considerando la fecha de prioridad reclamada de la presente solicitud de patente
02/sep/2004, se realizo la busqueda del estado de la técnica, en bases de datos
donde ésta oficina tiene acceso libre, para blsquedas de documentos
relacionados con la materia que se reclama como nueva e inventiva en la
presente solicitud.

Algunos de los documentos mas relevantes se presentan en la siguiente tabla:

! N° ! Documento Lo © 'Titulo P:glti::aac?gn*
s : Thiobarbituric acid derivatives and ,
D1 US4670441 their use as anthelminthics- 02/jun/1987 /
: D2 . US5990133 Indole derivatives as 5 HT receptor 93/nov/1999 /
antagomst LA _ /
| D3 | US4851414 Anti-dementia agent . 25/jul/1989
! 5’-carbamoyl-2’-methyl-1-1’-biphenyl- y
1 D4 | WO03032970 carboxamide derivatives and their use | 24/abr/2003 -
! as P38 kinase inhibitors ,
D5 | W003037274 Pyrazole-amides and sulfonamides 08/may/2003 -
Acyclyc pyrazole compounds for the
inhibition for the mitogen activated ,
- D6 | 02004058176 protein kinase activated protein 15/ul/2004 <
:, , Kinase-2
| D7 | WO03068747 .Nic.ot'inamide derivatives useful as P38 21/ag0/2003 -
- i inhibitors
Hetercyclylphenyl and
D8 | WO200504152* | heterocyclylpyridil substituted 06/may/2005
! azolecarboxamides as herbicides
' D9 | W0O2005033288* | HEDGEHOG paphway antagonists 14/sep/2005

*Si se trata de una solicitud colombiana estaifecha corresponde también a la
fecha de presentacion de la solicitud colembiana aln sin haber sido publicada o
sin habérsele cumplido el plazo previsto en-el-art.40.

5. Analisis de patentabilidad (articulo 14 D486 de la C.AN.)




5.1.  Novedad (articulo 16 D486 de la C.A.N.)

-El analisis de patentabilidad se realizo sobre la materia que realmente tiene
sustento técnico en la descripcién, .que son los derivados de (piridin-2-il)fenil-
carboxamida que estan comprendldos en la formula Markush (1):

-D1 ensefa derivados 4,6-dioxo-N-fenil-2-tioxohexahidropirimidina-5-carboxamida
Véase los compuestos 1.25 a 1.28, y'1,33 a 1,35 son compuestos reclamados por
la solicitud en estudio y son del estado de la técnica.

-D2 describe derivados de indol-carboxamida; dentro de la férmula Markush(l) la
solicitud en estudio reclama el compuesto del ejemplo 6 de D1.

-D3  se refiere a compuestos derivados de  N-[3-nitro-4-(piridin-2-
iimetil)fenil]jcarboxamida, véase col, 1 penummo parrafo — col. 2; ejemplos 1y 2,y
reivindicaciones. <

-D4 se refiere a derlvados de 5 carbamonl 2'-metil-1-1’-bifenil-carboxamida;
véase el ejemplo 27, compuesto que es reclamado en la solicitud como nuevo e
inventivo.

-D5 se trata de compuestos derivados de Pirazol-amidas and sulfonamidas, véase
el ejemplo 1113, compuesto que es reclamado en la solicitud en estudio como
nuevo e inventivo. s

-D6 se refiere a compuestos denvados de ac;|c||cos pirazoles, vése los ejemplos
85, 99 y las reivindicaciones. Es materia que la solicitud en estudio reclama como
nueva e inventiva.

-D7 ensefia derivados de 6-fen|I-N-alqu1I-sust|tu1do-p|r|d|na-3-carboxamlda
sustituida. Véase pags. 1-3, 7-9, 15, 22, los ejemplos 1-123 y reivindicaciones.
-D8 describe compuestos derivados de heterciclilfenil and heterociclilpiridil
sustituidos, vése los ejemplos 1-4 y 10-12, materia que es reclamada en la
solicitud en estudio, como nueva.

-D9 derivados de N-fenil-4-(piridin-2-il)benzamida de férmula (l), véase los
ejemplos 1-7, pags.3, 35-37y las reivindicaciones 1-4, es materia que la solicitud
reclama como nueva.

Tal como puede verse la materia reclamada en la solicitud ya era conocida en
D1-D9; por lo cual los compuestos reclamados en la solicitud no pueden
considerarse nuevos, por lo tanto la sohcntud no cumple con el requisito exigido en
el articulo 16 D486 de la C.A.N. i -

T, g 3,
; J P

6. Conclusién: o BOERE

Los requisitos de patentabllldad de la presente solicitud se encuentran afectados
asi:

*Una solicitud que no posee novedad obviamente no posee nivel inventivo.

Doc. N° Reivindicaciones Afectadas Requisito que Afecta
‘ D1 1-32 Novedad
’ D2 1-32 Novedad
| D3 1-32 Novedad




D4 1-32 Novedad

D5 1-32 - Novedad
D6 182 T Novedad
D7 132,37 | Novedad
D8 1-32,37 Novedad
D9 1-32,37 Novedad

En cumplimiento del articulo 45 de la Decision 486 de la Comision de la
Comunidad Andina, se le indica que debe dar respuesta dentro del término de
sesenta dias contados a partir de la fecha de notificacion de la presente
comunicacion. En caso de no dar respuesta al presente requerimiento, o si a
pesar de la respuesta subsistieran los impedimentos para la concesion, se
denegara la patente.

Notifiquese el presente oficio conforme a lo dispuesto en el articulo 8 de la
resolucion reglamentaria No. 00210 del 15 de enero de 2001, advirtiendo que
contra él no procede recyrso alguno en la via gubernativa.
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[57] ABSTRACT

The invention relates to novel S-phenylcarbamoylihi-
obarbituric acid derivatives of the general formula

[
I\N o
: ° Re
4 Rs 5
S=< }C\N
N
X / \0 H

O0—Ry
R
Ny :
\ /0 Re Ry
= d i E
\N
N
Vs N H
Ry o
O—R)
wherein .
R, and Rj are each independently C~Csalkyl or me-
thoxy,

R3 is unsubstituted phenyl, unsubstituted pyridyl, or
phenyl which is substituted by 1 to 3 identical or
different members selected from the group coopsisting
of C-Csalkyl, Cj~Cacyanoalkyl, halogen, nitro and
C3-Cshaloalkyl c« ining 1 to 5 hal atoms, Or is
pyridyl which is substituted by 1 to 3 identical or
different members selected from the group consisting
of 'C1-Csalkyl, halogen, nitro apd Ci1~Cshaloalkyl
containing 1 to 5 halogen atoms and

R4 and Rs are each independenty hydrogen, halogen,
C1-Csalkyl, Ci-Czhaloalkyl containing 1 to 3 halo-
gen atoms, or are C|-C;3-alkoxy or wnitro,

and to the tautomers and salts thereof, as anthelmintics.

The compounds may be used by themsclves or together
with suitable carriers and further adjuvants for control-

ling helminths which are p of

13 Claims, No Drawings

4,670,441
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TABLE 4-continued
. . Lompounds of the formuls
CHy o
N H
N
5=« \ CO==NH
N .
VZ AN
CcHy o
Com ysical
Physical dat
pound Ry Ra Ra Rs —OR} m.p. ['c,a] }
122 CHy CH; 2.CHy 6CHy  4-0—CgHy—CFy4)}-NOx2) 172-174
123 CHy CHj 2-CHy 6CH) 4 O—pyridyN2}-CIFy(5) 210211
124 CH3 CH; H H 4-0—pyridyl(2}-Clz- 177178
(.5
125 CH; CH; H H 4.0 pyridyl(2)}-C}- 185-187
(5)-FL3)
126 CHy CHy H H 4-0—pyridyl(2)-F-
[eX3
127 CH3 CH) 40OCH; H 3.0—pyridyl(2)-Ch 179180
3.5)
126 CH3 CHy 3}OCH: H 4.0—pyridyK)-Cla 179-180
(3.5
129 CHy CH; 40CH; H 3.0—CH3—CK2)-CF3(4) 165-168
.30 CHy CH3 3OCH3 H 4+0—CgH3—CK2)-CFy(4) 178-182
131 CH; CH3 3-OCH) 4 O—pyridy 2)CI(3)- 205-207
CFs(5}
132 CHy; CH3; 4OCHy H 3.0—pyridy (2}CH3}- 195-197
CFx5) :
133 CH3y CH; -30CH; H 4-0-—pyridyl(2)-CI(5)- §70-172
F@3
133 CH; CHy 40CH; H 3.0~ pyndyK2)}-CYs)- 186-189
. (3
135  CH3; CH3 3-OCHy H 4-O~~pyridyli2)-CF3(5) 143-145
Formulation Examples (throughout, percentages are
by weight) 15 -continued
2.3. Suspension concentrate
21 Emulsifiable concentrates ) ® © 37% aqueous formaldehyde solution 02%
siticone oit in the form of » 75% 03%
& compound of Table 4 5% 0% 0% aqueous emulsion
celcium dodecylbenzenesulfonate % B% 6% water 32%
castor oit polyethylene glycol ether 5% - — 4
(3_6 moles of ethyleane oxide)
&bunﬂz:m‘:;:ﬁhg:;)yym cther -— 2% 4% The finely ground active ingredient is intimately
dohexancne _ 5% 20% mixed with th_e adjuvants, giving a suspension concen-
svlene mixture a% 5% 20% trate from which suspensions of any desired concentra-
45 tion can be obtained by dilution with water.

Emulsions of any required concentration can be pro-

duced from such concentrates by

dilution with water.

2.2 Emulsifiable concenteates

@) ®) () 50

a compound of Table 4

octylphenol polycthylene glycol ether
(4-5 moles of cthylene oxide)

calcium dodecylbenzenesullonate
castor oil polygleol ether

(35 moles of ethylene oxide}
cyclohezanone

aylene mixture

10% 8% 0%
3% 1% 2%

3% 4% 4%

4% 5% 4%
55

0%  40% 15%

0%  40% 5%

Emules "

of any req

ration can be ob-

tained from this concentrate by dilution with water. 60

2.4 Wettable powders (@) ®) ()
2 compound of Tabie 4 25% 50% 5%
sodiom li 5% 5% —
oleic acid 3% B 5%
sodium diisobut 1l 6% 10%
octylphenol polycthylene glycol ether - 2% —

(7--8 molcs of ethylene oxide)
highly dispersed siticwe acid 3% 10% 0%
kaolin 62% 21% —

‘The active ingredient is thoroughly mixed with the
adjuvants and the mixture is thoroughly ground in a
suitable mill, affording wettable powders which can be
diluted with water to give suspensions of the desired
concentration.

2.3. Suspension concentrate

a compound of Table 4

ethylene glycol

nonylphenol polyethylene glycol
{13 moles of ethlene oxide)
sodium lignosullonate
cacbaxymethyl cellulose

10% 65
6%

10%
1%

2.5 Dusts (a) (b)
a compound of Table 4 2% 5%
highty dispersed sicic acid 1% 5%
akcom 979 -

kaolin _ 90%

|

579
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{57| ABSTRACT

A compound of tormala (I oc a salt thereof.

1y
RrY
0

\

[
Ry —N \<
@ RY

(®h

wherein:

P! is pyridyl;

P is pheayl;

A is a bond or a chain of 1 10 5 aloms opticaally
substituted by C,_alkyl;

SR and RE gmup< arc cach independently hydrngun

. C. Lalkyl optionally substituted by NR'VR'Y,
C, ,‘alkulvl o ,\alkynyl cyano, halogen, CT,,
NR'R'?, CHO, OCK, COR™, CULOR™ or OR™
where R“ R and R“ are independently hydrogen or

<€tk

n and m are independently 05 1 or 2;

R* is hydrogen or C, 4, alkyl:

R* is'a group of toofila (i):

e : @

\ y

N.

in which?
R® and R7 ard independently hydrogen, C,_, alkyl option-
ally substituted by one or more fluoriac  atoms,
C,_qalkylthio, C, salkoxy oc halogen.

14 Claims, No Drawings

5,990,133
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‘The mosylate salt can be preparad by treatment with
methanesulphonic acid in acctane

EXAMPTL 4
11¢3-Pyridyi)-4-pheuyl varbamoyl]| 5 -methoxy-6-
influromethylindoliac.

Yicld=85%, m.pa>230° ¢

HENMR (105 -DMSO)Y 3.30 (201, 1), 3.85 (3H.5), 120 21,
1, 7.20 (11, 5), 7.45 (111, m), 7.70 (A, m), 805 (111, m),
K15 (U, ), 855 (1H, m), 870 (11, s} 890 (1H, m)

EXAMPLE S
1-[(4-Pyridyl)-4-pheayl carbamoyl]-S-mcthoxy-6-
triluoromethyl indoline

Yicld=5%, m.p.=>210°

TNMR (DP-DMSO) 330 (3H, 1), 3.85 (311, 5), 4.20 (211,
1), 7.20 (1H,5), Z.70(2H, ). 7.75 (4H. m) 8IS (1H, 8), 8.60
(21, d), $85 (11, 5)

EXAMPLL 6
1-[(2-Pyridyl)-3-phcayl carhamoyl]-5-mcthoxy-6-
trifluoromethy! indoline.

Yicld=40%, m.p=220-225° C.

HINMR (D*-DMS0) 330 (21, 1, 3.85 (31, 5),4.20 211,
1), 7.20 (1H, s), 7.40 (2, m), 7.70 (21, m), 7.90 (211, m),
%15 (1H, %), 8.35 (1H, 5), 8.65 (11, m), 8.70-(1H, 5).

. EXAMPLIE 7
1 4-Methyl-3-(3-Pyridyl)-phenylcarbamoyl ]-5-methoxy-6-
triflucromethyl igduline,

Yigld=26%. m.p. ~211-212° C.

IENMR (1D°- -IMSOY L2 (3HE <), 3, 281,10, 385 (31,
). 4. L1 Y), 644(11[ <), 6.85 (111;5), 7. 1% 7.45 (411, m),
7.5% 7.72 (M1, m), 8.22 (111, ), 8.49-8,09 (2IL, m).

The mesylate salt cap be. prepaced by trealment with
methancsulphonic acid in acctone

. EXAMPLE &
{-[3-Fluoro-5-(3-pyridy hphenylsarhamoyl]-5-methoxy-6-
trifluoromethyl tndoline. -

Yicld=26%, m.p.=220-223° C.

'HNMR (D°-DMS0) 3.29 (2H, §, 3.65 (WM, 5), 421 H,
1,7 23(1H, 5), 7.30 (1L 1), 7.54-2H; m), 7.65 (111, &), 7.76
(UL s}, 8.09 (1H, d0), 815 (11, $)pk 62 (J11, dd), 8.78 9.00
@1, m).

‘The mesylate salt can be prepared by treatment with
methanesuiphonic acid ia acctone. m.p. 198--199° C.

LEXAMPLLE Y
1{2-¥luoro-5-(3-pyridyl) phenyl carbamoyi]-5-methoxy-6-
trilleoromethyl indoline.

Yicld=10%, m.p. 233° C. (decomp)

ENMR (D*-DMS0) 3.20 (2H, 1), 3.82 (311, 5), 3.94 (211,
1), 7.13- 7.28 (21, m), 7.38- 7.55 (31, m), 7.87 (1, dt), 7.98
(11, 8), 8.35 (1H, S), 8.55 (1H, dd), 8.64 (IH, d)

EXAMPLE 10

1-(5-Pheayl pyrid-3-yt carbamoyl)-5-mcthoxy-6-
trifluoromethyl indotine

A mixture of 1-(5-bromo-pyrid-3-yl carbamoyl)-5-
methoxy-6-trifluoromethylindolinc (D14, 208 mg, 0.5
mmal), pheayl boronic acid (3000 mg, 2.4 mmol), sodivm
carbonate (0.32 g, 3 mmol) and tetrakis
(tripheaylpbosphine) palladium (0) (30 mg) io
dimclhoxysthane-water (5 mi-1 ml) was beated o reflux
under argon for 10 h The cooled reaction mixture was
partitioned between cthyl acctate-half satwrated brine. The
organic exiract was dried and cvaporatud affording a browa

3

3
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sotid ((L14 g). Chromatography un silica, cluting with a
gradicnt of (- 54 methanot in cthyl scetate afforded the tite
compound as a whte crystalline solid (100 mg, 48 ). m.p.
162 1647 ¢

CINMR (D™ DMSQ) 330 (2H, 1) 385 (3H,s), 1 20 1L
0, 7.20 (111, 8), 7.50 (301, m), 7. K (2U, m). 810 11, 5), 8.30
(tU, m). 8.55 (1H, m), 8.75 (11, ), 385 (JiL, s).

‘The mesylate sall can be prepaced by treatmeni with
methanesulphonic acid in acctone,

The following cxamples were similaly prepared:

EXAMPLL 1T
1.(5-Phenyl pyrid -3-yl carbamoyl)-5-methylthio-6-
trifluoromethyl indoline
Yield=73%., m.p.=208 214° C.
T NMR (DF-DMSO) 2. §0(”Il ), 33021, 1), 4 20 (211,
1), 7.50 (4KL, m), 7.70 (201, w), 8.20 (11, s), 8.30 (11. m),
8.60 (L, m), 8.75 (1H, m), 8.95 (1H, 5).

EXAMPLE 12

1 {5-(3-Pyridyl)-pyrid-3-y1 carbamoyl]-5-methoxy-6-
trilvaromethyt indoline,

Yicld=29%, m.p.=113-111° C.

TH NMR (D°-DMS0) 3.30(2H, 1), 3.85 (31, 5), 4.20 (ZH,
), 7.20 (1H, 5), 7.55 (1H, m), 8.10 (1H, m), 8.15 (1H. 8),
£.30 (11, m), .60 (11.), &.65 (11, dd), 8RO (1H, d), 895
@1, m)

The mesylate salt can he preparcd by treatment with
micthancsulphonic acid in acctone.

EXAMPLL 13
14 5-(4-Triflworomethyiphenyl)-pyrid-3-yl carbamoy!]-5-
methoxy-6-trifluoramethy! indoline
Yicld=48%, m.p.=199 202° C.
'H NMR (D®-DMS0) 3.30(2H, 1). 3.85 (311, 5), 4. 20 (2H,
1), 7.20 (14, 5), 7.89 (411, m), 8.10 (1H, 5), 8.35 (1H, m),
8.60 (111, d). &80 (111, d), £.95 (111, ).

LEXAMPLE 14
1{5-(4-Methylphenyl)-pyrid-3yl carbamoyl}-5-methoxy-6-
trifluoromelbyl indoline.

Yicld=57%, m.p.=190--191° C.

[ NMR (D"DMS0) 2.35 (311, 8), 3.30 (211, 1), 3.85 (311
), 4.20 (211, 1), 7.20 (111 5, 7.30 (201, &), 7.60 (211.d), 8.15
(11, ), 8.25 (1H, m), 8.55 (1H, d), 8.75 (1 H, d), 585 (1H,
8).

EXAMPIE 15
1-[5-(2-Thienyl)-pyrid-3-yl cacbamoyl]-S-methoxy-6-
trifluoromethyl indoline

Yicld=S3%., m.p.+193-208° C.

ITNMR (D-DMS0) 3.30(2H, 1), 3.55 (3, 5), 4.20 (21,
1), 7.20 (211, m), 7.65 (211, m), 8101, 5). 8.25 (111, ), .60
(11, d), 8.75 (11, d), 890 (1H, ).

‘I'hc mesylate salt can be prepared by treatment with
methancsulphonic acid in acelonc.

EXAMPLL 16

]
1-[5«3-Thicny)-pyrid-3-yl carbamoyl}-5-methoxy-6-

rriftuoromethyl indoline

Yicld=30%. m.p.=165 167° C.

YHNMR (D%-DMSO0)Y 3.30(2H. 1), 3.85(3H, 5), 4 20 (24
1), 7.20 (14, ). 7.60 (11, dd), 7.75 (11, m), 8O (00, m),
8.15 (1H, s, 830 (11, ). 8.65 (111, d), 8.70 (111, d), 8.90
(L s

67/
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EXAMPLE 17

1-[5-(2-Pyreolyl)- pyrid-3-yl catbamayl)-S-methoxy-6-
(rifluoromethyl iodoline.

Yield=20%, m.p.=218- 219“ (.

'HNMR (D -DMSO) 330 (1L 1) 385 (3L s). 4 202,
1), 6.20 (1H, m), 6.55 (IH, m), 6 K {({H, m), 720 {1H, s},
£.15 (2H, m), 8.50 (14, d), $.60 (1H, d). 850 ({4, §).

EXAMPLL 18
1-[5-(4-Pyridyl)-pyrid-3-yl carbamoyl}-5-methoxy-6-
tiffuoromethryl iodoline

Yicld=71%, m.pt 230 234° .

'HENMR (DO-DMS0) 3.30 (211, 1), 3.85 (ML s). 4.20 2L,
1), 7.20 (111, %), 7.75 (21, m) 8.15 (115, 5), 840 (111, 1), 8.65
(N, d), 8.70 (211, m), 8.85 (111, d).

EXAMDE L 19
1-{2-(3-Pyridyl)-thiazol-4-yl catbamoyl]-5-mothoxy-6-
trifluoromethyl indoline.

A solution of acyl azide (1315) (370 mg, 1.6 mmol) in
tolucne (5 mt) was heated ta retiux for € h. After cooling
10 rooar femperature, the solution of the isocyanate was
added 0 a solution of $-metboxy-G-triltuocomettyl induline
(0.35 g, 1.6 mmol) in dichloromethane (10 ml). Filtration
and drying afforded the title compound as a white solid (100
mg, 15%), m.p. >200° C.

'H NMR 3.30(2H, 1), 3.85 (3H, 5), 1.20 (21, 1), 220 (1 H,
), 745 (1, o), 7.55 (111, %), 8.15 (1115, 830 (111, d1), 8.65
(LH, dd), 9.15 (14, m), 985 (H1. s).

HXAMPLL 20

uillugremethyl indolioe.
This-was prepared from (he corresponding acyl azide
(116) using the same procedure as for Example 19, afford-

ing the title compound as a pale yellow solid (0.45 g, 73%),

m.p. 205 215° C.

TH NMR (D°-DMS0) 330 (21, 1), L85 (311, 5, 4.20 21,
1), 6.80 (1H, &), 7.15 (111, m), 7.25 (1 H, 5),7 50(111,d), 7.75
(211, m), 8.20 (11, §), 8.45 (111, m). 9.95 (111 5).

LXAMPEL 21
1 (3 Flyoro- 5-(4-methyl-3-pyridyl)phenylcarbamoyh-5-
methoxy-6-triluoromethylindoline

A mixture of 1-3-fluore-S-iadophenylcarbamoyl)-5-
methoxy-6-tafluoromethylindohine (D17, 0.31 g, 0.65
mmol), 4-methyl-3-pyridylboronic acid (88 mg, 0.65
mmol), tetrakis (triphenylphosphine) paltadinm (0) (23 mg,
0,02 mmol) and sodivm carbonate (0.31 g, 3.6 mmol) in
1,2-dimethoxyetbane (20 mL) and water (2 mL) was beated
under reftux for 24 h, then cooled and poured into water. The
aqueous mixturc was cxtracted with dichloromethane/
methanot, and the oganic extract was washed with brine,
dried and evaporated. The residue was chromatographed on
sitica gel eluled with 2- 3% methanol/dichlorometbape 1o
give the titke compound, which was recrystallised (rom
dichloromethanc/petrol (80 mg, 284), Mp 191-5° C.

' NMR (d HDMS0) 8: 231 (30, 5), 3.28 (21, 1, J=8),
3.85 (311, 5), 4.19 (214, ¢, I=8), 6.94 (111, d, J=8), 7.22 (111,
s), 7.37 (111, d, J=6), 7.42 (11L, s), 7.61 (111, d, J=12), 8.12
(1H. 5), 8.40 (11, ), 8.46 (1H, d, J=6), 8.82 (11, 5)

MS (APL): Found m/z=446 (MH®), ChiHoNLOF,
requires M+1=446

EXAMPLE 22
1-(5-(2,6-DifMluocophenyl)-3-pyridylcarbamoyl)-5-
methoxy-6-tritluoromethylindoline

A solution of 5-(2,6-difluorophenyBnicotinoyl azide
(D20, 0.46 g. 1.8 mmol) in tolucoc (10 ml.) was heated

Py

=

2
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uwikler cettux toe 2 h After cooling, a solution of S-mothoxy-
o-rcitluscomethylindoline (DU, (140 g, 1.8 mool) in dictilo-
comethane (10 mE) was added and the mixture was stirced
wvernight al room lemperature. The precipitate was filtered
ull wnd washed with petral The crude product was recrys-
tailiscd from dichloromethanc/petrol to give the ttle com-
pound ((L66 g, 825), Mp. 217 9° (.

I NMR (d. DMSO0) &: 3.29 (2H, 1, J=8), 3.84 (31, ),
421 2H, 1, J=8). 7.22 (LIl s}, 7.29 (2H, ¢, J=7), 7.56 (111,
quintet, =7), 8.11 (111, 5), 515 (111, 5), 8.32 (111, ), 880
(I, 5), 993 (FH. ).

MS (APD): mizsd50 (MH), CH NSOl requires
M+ 1=450

Found: €, 54.84; H, 3.609; N, 8.64%

L2l N O 15 requires O, SBBO: 1L, 3.59; N, 9.35%

EXAMPIE 23
6-Chloro-S-mcethyl-1-{4-mcthyl-3-(pyrid-3-yl)-
pheaylcarbamoyl) indoline

4-Muthyl 3 pyrid-3-y1) aniline (0.30 g, 0.0016 mole) in
dry dichloromethane (20 ml) was added, vader argon, lo
t 1'-carbonyldiimidazole io dry dichloromethance (10 ml)
{0.30 2, 0.0018 malc) and stirred at ambicat temperature for
{ hour. The solvent was removed in vacuo and the residuc
dissotved in dry dimcthylformamide (30 ml). 6 -Chioro-5-
mcthylindoline (sec WO 95/01976) (0.27 g, 0.0016 mole) in
dry dimcthylformamide (10 mt) was added and the mixture
heated 10 100° C. for | hour. Afier cooling to ambicat
temperature, the salvent was emaved in vacuo and the
residue diluted with deionised water (15 ml), extracted into

L N
1 {2-(2 Pyridyl)-thica-5 vl cachamoyl}-S-methoxy -6- dichlotomethane (2x20 ml), dried (Na,S0,) and ¢vaporated

in vacuo. lhe residue was purified by flash column chro-
matagraphy on silica gel. cluting with 3% methanol/
dichloromethane and the resulting solid reerystallised from
cthyl acctate/methanul/60- §0° petroleum cther 10 allord the
titte compound (0.31 g, 57%) as a cream solid (mp 202 203°
).

THENMR (270 MLz, d°DMS0) & 2.20 (311, 5), 2.24 (31,
), L12(CH. 1, 3=7), 413 (2H, 1, J=T), 7.14 (1H,5), 7.25 (1H,
d, §=7), 742- 7601 (3H, m), 7.81 (1H, d, 3=3, 7), 7.89 (114,
s), 8.49-8.69 (311, )

MS (1) mize377 (M*)

The mesylate salt can be prepared by treatment with
mcthancsulphonic acid i acetonce.

EXAMPLE 24
1-(4-Methyl-3-(pyrid-3-yl) phenylcarbamoyl)-5-
thiomethyt-6-Irifluoromethyl indoline

4-Methyl-3-(pyrid-3-y1) zniline (035 g, 0.0019 mole) in
dry dichloromethane (20 ml) was added, vnder argon, 10
1,1carbonyldiimidazole (0.34 g, 0.0021 molc) in dry
dichloromethane (10 ml) and stisred at ambient temperature
for 1 bour. The solvent was removed in vacuo and the
residuc dissolved in dry dimethylformamide (10 mi).
S<Thiomcthyl-6-triftuoromethylindoline (1)7) (0.44 g,
0.0019 molc) 1n dry dimethylformamide (5 mi) was added
and the mixture heated to 100° C. for 2 hours. After cooling
1o ambicat tcmperature, he solvemt was eemoved in vacvo
and the residue diluted with deionised water (15 ml),
extracted inlo dichloromethane (2x20 mi), dried (Na,SO,)
and cvaporated in vacuo. Uhe cesidue purified by flash
column chromatography on silica gel cluting with 3%
metbapolihichluromethane aod the resulting solid was
recrystalliscd from clby) acutate/60- 80° petroleum ether 10
aflford the title compound {011 g, 13%) as a cream solid (mp
221--223° ')

"1 NMR (200 Mz, d*DMSO0) 8: 2.20 (3H, 5), 2.55 (311,
), 3.38 (2H. 1, J=8), 4.20 (211, t, J=8), 7.26 (111, d. J=9),
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—continudd
N o
R,/ Y
f N. R
R
texample ML

No. R, R, R, «
143 4 (Pyrid A-yhoxyjphenyl OMe 193194
P 6 {Pyrid-t-yubioipyrid-2-yl SMe 204206
185 o-(Pynd=tyithiolpyrut- 3-y1 SMe 214-716
190 6-(Pyrid=d-yithiojpyrnt-3-y1 OMe 204-216
147 4 (Pyrid 4 yimethyliphenyl SMe 200- 209
188 3(Pyrid-dylmetbylaminocurbonyDphenyt SMe 210-215
14 3] 1(Pyrad-2-yDpropumytphonys SMe 145146
15 {2 (Pynd-2-y1)-1-hydrexyprapyl phenyl SMc I8RO
151 4 (Pyrid 4 yimethylaminocurhunyl pheayl SMc 136140
152 3| 1-(Pyrid-2-yhpropioyl Jpaeny! SMe 110112
143 A2 (Pyrid-2-ylkthylairtumoyi pheayl SMc 9294
154 %f(Pyrid-2-ymethylcurbumaytiphony. SMe =118
155 o-(Phencxyipyrid 3y OMe 202 203
156 6-(ZA-Dimcthylpyrid-3-ylexyipyric-3-yl OMe 218221
ty? 6-(2-Muthylphonaxylpynd- -yl OMe 226-224
1M 6(3 Methuxypheanxylpynd- Lyl OMe 18189
159 6-(4 Fluaro 2-methylphenoxylpyrid-3-y) OMe 208-209
160 6-{24-Dimcthylphonuxy lpyrid- Ty OMe 236-238
161 6-{2-Chlorapyrud-3-yloxy lpyr - 3-yt OMc 238240
162 6(2-1ithytphenoxy)pyrid- Syl OMc 215-270
163 6-(4 Carbamoylphenoxyipynd -yl OMe 245 24% :
Io4 &2 Triflusniowthylpbeooxy iy nid-3-ys OMe 237-238 .
365 o-(VIrilluwwontbylpbenuxy: pynd-3-y, OMe 193194 s
166 o0(2.6-Dinxthyipyrid-Fyloxyfpyra-3-yl OMe 241233
167 6-2-Methylpyrid 3-yloxypyria 3-yb Me > 181. 183
165 6-{2-Malbylpyrid-3-yloxyypytiu-3-yt « < 225-228
169 o 3-(S-pyrimidinylpheny! « & 132-135 .
108 S-pyrimidinylpheayl ¢ ol w0
171 4Fluoro 3 (S-pyrimidinylpheny! Me Ql 211 213
172 S 3(S-pynmidioyDphcayi Br oF, 214218
173 6-(2-Muhyl-t-ozopyrid-3vlox ypycic->yi OMc Y, 252257
174 4-Fluom 3-(3pyndylpheny) Br k202090
155 o-(3-Cyanophenaxylpyiu 3y OMe  CF, 136 138
176 6-(4-Cynouphenoxylpynu-3-yl OMc CF, 188159
177 6-(2-Mutbylpyrul-3-yloxy)pyrsu-3-yt Br 201213

Pharmacological data
[ ‘H]-mesulcrgioe bisding to rat or human 5-HT,,. cloacs
cxpressed in 293 cells in vitro

Compounds were tested following the procedure outlined
in WO 94/04533. T compounds of cxamples 1 to 165 have
pKi values of 5.8 0 9.7,
Reversal of MCPP-induced Tlypolocomotion

Compounds wer tested following the procedure outfined -

in WO 94/04533. The compound of examples 1.3, 7,8, 24,
24, 25, 26, 31, 40, 42, 52, 53, 54, 55, 77,78, 79, 80 and 81
have [Dg,., between 0.5 and 5.5 mg/kg po.

We claim:

1. A compound of formula (1) or a salt thercof:

RZ‘
\ 0
N.
ol N N
R
(R
wherein:

P! is pyridyl:

O}

1 is phenyl;

A s a bond or a chain of 1 10 § atoms optionally
substituted by C, galkyl, .

R' and R® groups are cach independently hydrogen,
C, (alkyl optionally substituted by NR!ZR',
C, walkenyl, C, qalkynyl, cyano, halogen, CF;.
NRUR', CHO, OCE,, COR™, CHOR' or OR™
where R'“, R'? and R* are independently hydrogen or
C, natkyl;

n and m arc independently O, 1 or 2;

R* is bydrogen or C,_q alkyl;

R* is a group of formula (i):

[

\

s
N R

65 in which:

R® aad R’ are independently hydrogen, C,_qalky! option-
ally substituted by one or more (luorine atoms.

g
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C, qalkylthio, C, alkexy or halupen, or a pharmaceu-
tically aceeptabic salt thereof.
2. A componnd according to claim 1 wlhich i
t-[(3-Pyridyl)-3-phenyl cathamoyl]-5- methoxy-6-
trittuoromethyl mdoling,

1-[(3-Pyridy!)-3-pheayl carbamayl]-S-methylthio-o-
trifluoromethyl indoling,

1-[(3-Pyridyl)-3-pheoyl carbamoyl)-5-methylthio-a-
triltuoroactbyl indolioe,

1-[(3-Pyridyl)-4-phenyl carbamoyl]-5-methoxy-6-
tritturomethyliodoliac,

1-[(4-Pycidyl)-4-phenyl carbamoyl]-S-methoxy-6-
trifluoromethyl mdolioc,

1-[(2-Pyridyl)-3-phenyl carbamoyl]-S-methoxy-6-
trifluoromethyl wdolioe,

1 4-Meihyl-33-PyndyD)-phenylcarbamoyl]-5-methoxy-6-
triftuoromethyl indoline,

1 2-Flvore- 543-pyridyl) phenyl caramoyl}-5-methoxy-6-
trifluoromethyl indolive,

1-(3-Fluoro-5-(4-methyl-3-pyridyl)phenylcarbamoyl)-5-
methoxy-6-teifluaromethylindolioe,

6-Chloco-5-methyl-1-(4-methyt-3-(pynd-3-yl)-
pheaylcarbamoyl) indoline,

1-(4-Mcthyl-3 {pyrid-3-yl) phcenylcarbamoyl)-5-
thiomethyt-o-triffucromethyl indobae,

1(3-Fluoru-5<pyrid-3-yl)phenylcarbamoyl)-5-thiomethyl-
S-trifiuoromethyi-indoline,

1 -(4-Chloro-3-(pyrid-3-yDphenylcarbamuoyl)-5-methoxy-6-
tritluoromethylindotine,

1 [4-Mcthyl- 3-(4- metbyl 3-pyridyl)pbenyleacbamoyl]- S-
methoxy-6-triflusromethyl 1ndotine, .

1{5-Bromo-3<pyrid-3-yl)phenylcarbamoyl]-5-methoxy-6-

. rftuoromethylindoline,

I'{4»(-Hulyl 3{pycid-3-yl)phenylcarbamoyl]-5-methoxy-6-
triltuorometbylindoline,

1{4-Methoxy-3-(pyrid-3-yDphenylcarbamoyl]-S-methoxy-
6-trilluoromethytindoling,

1-{5-Fluoro-4-methoxy-3-(pyrid-3-yl)phenylcarbamayl]-5-
methoxy- G-triftuoromethylindoling,

1 {3-Beomo-4-mcthyt-5-(3-pyridyl)phenylcarbamoyl]-S-
metboxy-6-irifluoromethylindolioe,

1 3(4-Methyl-3-pyridyl)phenylcarbamayl )-5-methoxy-6-
trifluoromethylindoline,

1 5-Ethyl-3{(pyrid-3-yl)pheaylcarbamoyl}-5-methoxy-6-
trittuoromethylindoline,

6-Chloro-5-melthyl-1 {4-methyl-3-(4-methyl-3-pyridyl)
phenyl carbamoylt] wdoline,

1-[3«(pyrid-3-ylaminocarbonyl)-phenylcarbamoyl]-5-
methoxy-6-trifluoromethyl-indaline,

1-[3-(Pyrid-3-ylaminocarhoay!l )-phenylearbamoyl]-5-
methylthio-6-triflvoromethyl-indoline,

1-[ 3«(Pyrid-4-ylaminocarboayl)-phenylcarbamoyl]-5-
methyithio-6-(rifh cthyt indoline

1 [4-(Pyrid-3-ylaminocarbonyl)-phenylearbamoyl]-5-
methylthio-6-trifluoromethyl indoline,

1{4-(Pyrid-4-ylaminocarbonyl)-phenylcarbamoyl]-5-
methylthio-6-trifluoromethyl iadolioe.

1-{3-(3-pyridylcarbanyl)phenylcarbamoyl]-S-methoxy-6-
trifluoromethyl indoline,

i -[3—(I’yrid-3»yl~xminnsuIphonyl)-phcnylcarhamoyl]s-
methoxy-6-trifluoromethyl-indoline, 5-Mcthylthio-6-
trifluorometbyi-1{4(pyric!4-yl-mcibylamino  carboayl)
pheoyl carbamoyl] indoline,

‘Itans-5-Mcthylthio-6-trifluorometbyl-1 {4{2-cthenyl-(4-
pyridyl)]-pheny! carbamoyl}-indoline,

5-Methylthio-6-trifluoromethyl-1 -{4{2-cthyl(4-pyridy)))
pheayl catbamoyl! findoline,

2

0

20
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-Mcthylthio-6-1niuorometbyl-1 [ 4-(pyrid-3-yloethyl)
amido phenyl carhamoyl findotme,

~Mcthylthio-6 tntluorumethyl 1| 3-(pyrid-4-ylmethyi)
amidaphunyicarhamoyt] indoline.
~Mcthylthio-a-tntlucromethyl |-{4-(pynd-2-yimethyl)
amidopheaylearbamoyl | ndoline,

({44 luoro-3-( 3-pyridyDpheaylcarbamoyl ]-5-methoxy -6-

triffuoromethyl indohine,

E-[4-Chlore-3-(4 methyt 3-pyridyl)phcaylcarbamaoyl]-S-
metboxy-o-trillsuromethylindoline,

N

»

o

and pharmaceutically acceptable salts thercof.
3. A compound according o claim Uin which A is a bond.

4. A compound asccording to claim b in which R is
hydrogen, halogen, methyt, CF, or OCT,.

5. A compound according to claim 1 in which R® is
hydrogen.

6. A compound according to claim 1 in which R® is
trifluoromethyl or halogen and R is 4 alkoxy .
C_atkylthio or €, alkyl.

7. A pharmaceutical compusition which comprises a com-
pound according o claim 1 and a pharmaccutically accept-
able carricr or excipicn!

8. A process far the preparation of a compound of farmula

() or a pharmaceutically aweptable salt thereol, which
Process COMprises’

(@) the coupling of a compound of formula y;

st

with a compound of formula (111);
D- -R" ¢y

whereio A, P! and P* arc as defined in formula (1), C and
D coutain the appropriate functiopal group(s) accessary 1o
form the moiety -NR™CO when coupled, the variables R™,
R*, R»and R*"are R*, R?, R? and R respectively, as defined
in formula (I), or groups convertible thereto, aond thereafter
optionally and as nceessary aod io any appropriate order,
converling any R", R¥, R* and R", when other than R', R,
R* and R¥ respectively o R', R?, R* and R?, interconverting
RY, R?, R* and R" and forming a pharmaceutically accept-
able salt thereof; ar

(b) the coupling of 2 compovad of formula (IV);
avy

R’
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with 2 campound of lurmuta (V),
™
N
\
N. O
A

whercin P, PR, R, R and R™ arc as defined above and
L and G contain the appropriaic functional group(s) neces-
sary 10 form the A moicty when coupled and therealler
optionalty and as nccessary and in any appropriate order,
canverting any RY, R¥, R and RY, when other than R R?,

=

48

R? and R respectively to RY, R?, R and RY, interconverting,
R', R3 R and R* and forming a pharmaccutically aceept-
able salt

9. A mcthad of anagonizang SHT,, . receptors by admin.
istering o pahent in need thereol, a compound of claim 1.

10. A muthod of wreating CNS disordens by administering
10 a patient in necd thereof, a compound of claim 1.

11 A method of treating anxicty or depression by admin-
istering to a palient in need (hereol, a compound of claim L.

£2. A compaund of clam 1 which is 1{3-Fluoro-5-(3-
pyridyliphenylcarbomaoyl]-5-methoxy-o-trilluorometbyl
ndoline

13. A muthad of (reating anxicty or depression by admin-
istering 10 4 paticd i aecd there compound of clain 12.

14. A pharmaccutical composition which comprises a
componmd according, ta claim 12 and a pharmaccutically
acceptable carrier or excipicnt.

o = % %
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[57) ABSTRACT
Disclosed are anti-dementia agents comprising an an-
i ically effective of a benzylpyridine
derivative of the formula

fj\ §
N CHzO NHCOR

wherein R is an alkyl group. The invention also pertains
to the treatment of dementia by administration of such
anti-dementia agent.

4 Claims, No Drawings
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1
ANTI-DEMENTIA AGENT

BACKGROUND OF THE INVENTION

The present invention relates to an anti-dementia
agent, and more particularly to an anti-demcntia agent
comprising an antiamnestically effective amouat of a
benzylpyridine derivative.

It is disclosed in Jap Published Examined Patent
Application No. 32629/85 that benzylpyridine deriva-
tives related to the present invention possess an antide-
pressive and antiinflammatory activity. However, it is
unknown that thesc compounds have an i i

5

10

Specific examples of Compound (I) useful in the pres-
ent invention include the following compounds.

1. a-(p-Acetylamino-o-nitrobenzyl)pyridine {Cor--

pound A)

2. a-(p-Butyrylamino-o-nitrobenzylpyridine (Com-
pound B)

3. a-(p-Valerylamino-o-nitrobenzyl)pyridine (Com-
pound C)

4, a-(p-Hexanoylamino-o-nitrobenzyl)pyridine
(Compound D)

5. a{p-Octanoylamino-o-nitrobenzyl)pyridine (Com-
pound E)

6. a-(p-Decanoylamino-o-nitrobenzyl)pyridine

activity and therefore, their use as an anti-dementia
agent is unknown. .

With the prolongation of the average span of life in
recent years, the number of peaple with senile dementia
has been rapidly increasing. Such people arc afflicted
with memory loss often accompanied with wandering,
unclean and dangerous behavior or symptoms such as
personality change and allophasis.

To treat senile dementia, a variety of drugs have been
administered to patients in the clinical field.

Repr ive nples include cerebral boli
activators such as idebenone, calcium hopatenate, and
amantadine hydrochloride; cerebrovasodilators such as

ine and dihydroergotoxin mesylate, (described

20

25

in “Senile Dementia and Anti-dementia Agents—Ajm- -

ing at Developing New Aati-d ia Agents”, edited
by Kenji Kosaka and Takeshi Ishii, Japan Society for
Science and Technology (1987)); and oxiracetam, an
experimental treatment.

Use of these drugs alleviates subjective symptoms

(Compound F)
7. a(p-Myristylamino-o-nitrobenzyl)pyridine {Com-
~ pound G)
8. a-<(p-Stearylamino-o-nitrobenzyl)pyridine (Com-
pound H)
_ The properties of these compounds are summarized
in Table 1.

TABLE 1

R in General Melting Molccular

Compound Formula () Point ('C.) Formuls
A CH; 159~160 CreH 13N20O3
B (CHz),CH3 124 CieH1IN303
c (CH2);CH;3 96-97 Cy7H ;5N303
D (CH4CH3 70-73 CyslI1Na03
E (CH2)sCH3 92-93 Cz0H2sN303
F (CHa)sCH3 69-70 C22H9N303
G (CH)12CH) 83-84 C26H37N303
H (CH2)16CH) 8788 CyoHasN301

The present invention further provides a method of
treating dementia comprising daily adminjstration of an

relating to emotion. However, the main symp of
senile dementia involving deterioration of intellectual
functions such as decrease in impressibility and disorien-
tation, arc not necessarily alleviated by these treat-
ments, Therefore, it is desirable to develop new drugs
which alleviate symptoms of memory deterioration
such as impressibility and orientation. To this end, it has
been found that cértain benzylpyridine derivatives have
a strong antiamnsstic activity and are thus useful as
anti-<dementia agents.
SUMMARY OF THE INVENTION

The prescat invention provides an anti-dementia
agent comprising as an antiammestically effective
amount of a benzylpyridine derivative (hereinafter re-

ferred to as Compound (I)] represented by formula (I):
Tl ’
N NHCOR
wherein R represents an alkyl group and phar

-
by
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ically effective of a benzylpydrine
derivative.
DETAILED DESCRIPTION
Compounds A-H are known compounds described in
Jap Published Examined Patent Application No.
32629/85 or compounds which can be prepared by
known methods. -
For cxample, Compound (I} resuits form acylating
a-(p-amino-o-nitrobenzyl)pyridine represented by for-
mula (II):

T
) CHIAQ NHZ

with an acylating agent represented by formula (11):

an

RCOOH am

wherein R has the same significance as described above
or an acylating agent functionally equivalent thereto
(for ple, acid anhydrides, acid halides, and acti-

cally acceptable acid addition salts thereof.

In the definition of R in formula (T), the alkyl group
represents a straightchain or branched alkyl group
having 1 to 17 carbon atoms, and includes methyl, ethyl,
propyl, isopropyl, butyl, isobuty, t-butyl, peatyl, bexyi,
heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl,

Y

3 3 4

yl, p 1, yl and P

groups.

vated csters) in a suitable solvent.

Compound C is not described in said publication, and
a process for preparing Compound C is described in the
Reference Example.

Compound (T) which is the active ingredient in the
present invention can be used as a free basc or in the
form of phar icaily ptable acid addition salts.
Suitable examples of the salts are hydrochlorides, hy-

-z
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3
drobromid 1 phosph acctates, oxalates,
succinates, malates, tartrates, citrates, fumarates, etc.
The salts are readily formed by treating Compound (1)
with the corresponding acid in a conventional manger,

Although compound (I) or acid addition salts thereof §
may be used alone, they are typically formulated into
various pharmaceutically acceptable preparations. Such
a pharmaceutical composition can be prepared by uni-
formly mixing an antiamnestically effective amount of
Compound (I) or an acid addition salt thereof as the 10
active ingredient and a pharmsceutically acceptable
carrier. The carrier can take various forms depending
upon the form of preparation desired for administration.
These pharmaceutical compositions are preferably ina
unit dose form suited for oral administration or adminis- 13
tration through injection.

For the preparation of compositions in a form suited
for oral administration, any useful pharmaceuticaily-
acceptable carriers can be vsed. For example, oral liquid
preparations such as a suspension and a syrup can be 20
prepared using water, sugars such as sucrose, sorbitol
and fructose, glycols such as polyethylene glycol and
propylene glycol, oils such as sesame oil, olive oil and
soybean oil, ascptics such ss alkyl p-bydroxybenzoates,
flavors such as strawberry flavor and peppermint, etc. 25

Powders, pills, capsules and tablets can be prepared
using excipients such as lactose, glucose, sucrose, man-
nito]l and Avicel, disintegrators such as starch and so-
dium alginate, lubricants such as magnesium Sstearate
and talc, binders such as polyvinyl alcohol, hydroxy- 30
propyl cellulose and gelatin, surface active agents such
as fatty acid esters, plasticizers such as glycerine, efc.

Tablets and capsules are most useful unit oral prepa-
rations due to the readiness of administration. For the
preparation of tablets and les, solid phar ti- 3

A solution injection can be prepared using a carrier
such as distilled water, a salt solution, a glucose solution
or a mixture of a salt solution and a glucose solution.

The cffective dosc and the zdministration schedule of 40
Compound (I} or phar icall ptable acid
addition saits thereof vary depending upon mode of
administration, age, body weight and conditions of a
patient, etc., but generally, it is desirable to give the

@
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effective compound in a daily dose of 5 to 300 mg,
preferably 20 1o 100 mg at one time or in 2 to 3 parts.

Compound (T) used in the present invention has an
excellent antiamnestic activity. The following expen-
ments tested the antiamnestic activity of Compound (I)
and the toxicity thereof. The antiamnestic activity was
measured by using the light-and-dark box method. Sym-
bols of the test compounds correspond to said com-
pounds (Table 1).

EXPERIMENT {
Activity on Electroconvulsive Shock-induced Amnesia

As the test animals, 14 to 15 dd strain male mice
(body weight: 23-28 g) were used for each group. As
the experimental device, a step-through type passive
avoidance training box composed of a light room and a
dark room (light room: 130X90X 90 mm; dark room
180 X 90< 90 mm) was used.

In the acquisition trial wherc leaming takes place,
mice put in the light room move to the dark room. Each
time the mice entered the dark room, ¢lectric stimula-
tion of 0.25 mA was given to four limbs of each mouse
for 2 secounds from grids on the floor.

Amnesia-inducing treatment was performed by elec-
troconvulsive shock (2,000 V, 25 mA, 0.2 seconds)
immediately after completion of the acquisition trial.
After 24 hours, the test trial was conducted to measure
the length of time before the mice entered the dark
room. This time period, termed the reaction latent time,
was recorded. A reaction latent time longer than 600
seconds was recorded as 600 seconds.

A test compound was suspended in 0.3% sodium
carboxymethyl cellulose (bereinafler referred to as
“CMC”). That suspension and a control of 0.3% CMC
without any test compound were respectively adminis-
tered to the mice 60 minutes prior to each test trial.

The effect was evaluated by Student-t test to deter-
mine whether there was a significant difference in reac-
tion latent time between the amnesia control group and
the gronp administered with the test compound in the
passive avoidance test trial. The results are shown in
Tables 2-1 to 2-6.

TABLE 2-1
Antismnestic Activity (mouse)
Test Trial Coroparison
in- Mean Reaction with Amnestic
Test Com. Dose inducing Number of  Lateot Time Coatrol Group
pound (mg/kg, oral) Treatmeni Animals Used (second) {t-test)
Normal - - 15 L1 £ 26 —
control
Amnestic - + 29 760 143 P < 0.001*
control
Compound s + 14 6.3 £ 106 1o significant
B difference
- 10 + 14 146.7 = 311 P < 005
- 20 + 15 1145 = 230 00 significant
- 4 + 13 1352 + 274 P < 005
- 80 +. [M] 449 + 323 P < 005
” 160 + 15 204.9 = 356 P < 0.001
Amupestic - + 30 602 + 127 -
control
Compound 20 + 15 90.5 & 375 00 significant
A difference
” 40 + 13 160.5 + 49.6 P < 005
- 20 + 15 2537 £ 6L.6 P < 0001
Comgxmd 0 + 15 172.8 1 602 P<OM
Normal - -_ 15 330.5 & 399 -
control
Amnestic - + 30 47515 P < 0.0001*
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TABLE 2-1-cc d
Test Trat Comparison ° .
Amnesia- Meun Reaction with Amnestic
Test Com-~ Dose inducing Number of  Latent Time Control Group
pound (mp/kg, oraf) Treatment  Aaimals Used {second} (t-1e8t)
coatrol
Compound 20 + 15 86.9 £ 12.5 P <005

D

“ 0 + 13 203.0 = 404 P < 0.0001

" &0 + 3 274.8 & 60.5 P < 0.0001

e 160 + 15 2434 + 525 P < 0.0001
Normsl - - 15 4513 + 415 -

control
Asmpestic - + 30 100.9 + 8.5 P < 0.0001*
control
Compound 20 + s 1389 + 222 no significant

G diffesence ‘

- 40 + 5 1105 + 25.4 " |

- 30 - 15 1363 + 17.6 -

- 160 - 15 2477 & 580 P <00t
Normal - —_ 15 451.8 & 328 —_—
comtrol
Amnestic + 30 823 & 11.8 P < 0.0001*
cantrol

Idebenone 2.5¢ + 13 65.9 + 108 no sigoificant
difference

" 5 + 15 1243 = 203 "

h 10 + 15 69.5 + 189 "

- 20 + 15 733 £ 123 “
Calcium 1607 + 12 1874 = 51.5 P < 005

Hopatenate
" 320 + 12 1383 + 328 5o significant
difference
Vinpocetine 2.5 + 15 902 + 379 "

- 5 -~ 15 862 + (8.6 -

” 1] + 15 723 132 ”
Dihydro- 1257 + s 9.5 + 165 - ‘
ergotoxin
mesylate

- 2.3 + 15 S1.S £ 173 ”

" 3 + 15 T3 &k 180 -

Oxiracetam  20° + 12 1125 + 40.0 -
- 40 + 12 2059 3 54.2 P < 0.05
“ 80 + 12 1513  44.0 no significant
difference
Normal _ - 15 4330 L 474 -
comtrol
Ampestic - + 26 1722 + 304 P < 0.0001*
control
10 + 15 1473 £ 376 0o significant
line difference

- 20 + 12 198.6 & 515 -

- 40 + “ 1349 + 28.1 -

" 80 4 9 4.1 + 179 e
Desipra- 10 + 3 1632 = SL7 "

mine

- 0 + 15 112 & 261 -

- 40 + 4 1154 + 388 “

- 30 -+ 14 80.4 £ 161 P < 005
Tmipra- [ + s 236.3 & 526 00 sigaificant
mine difference

" 20 + 14 2634 = 59.1 -

“ 40 + 15 180.0 + 47.9 "

- B8O + 14 1749 & 44.5 M

mmwwm..p(m;.nmnwym.)
P eomeal achasing
Porat admisistration

As is evident from the experimental results shown
ahove, the reaction latent time was sigpificantly 60
(P <0.0001) shortened by the amnesia-inducing treat-
ment (electro-convuisive shock) in the amnestic control
group, comparcd with the aormal control group. With
Compound B in Table 2-1, the reaction latent time was
significantly prolonged at doses of 10, 40, 80 and 160 g5
mg/kg, pared with the ic control group.
Also with Compounds A, C, D and G in Tables 2-2, 2-3
and 2-4, the reaction latent time was prolonged.

Table 2-5 shows the results with various control
drugs. None of them resulted in a significant improve-
ments in performance over the amnestic control group.

Table 2-6 shows tbe results with antidepressants as
reference compounds. The three drugs all caused ce-
markable change in behavior. In particular, ataxis in
motor coordination is remarkable. The order of its in-
tensity was:

amitriptyline > desipramine > imipramine

¢z 9
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In geaeral, a worsemng tendency was noted in high
doscs (40 to 80 mg/kg). Although some results showed
a tendency of prolonging the reaction latent time (10
and 20 mg/kg), there was no significant difference and
thus the results are not considered as an evidence for 5
specific effect.

EXPERIMENT 2
Activity on Scopolamine-induced Amnesia

As the test animals, 10 to 30 Wistar strain male rats
(body weight: 250-300 g) were used for each group. As
the experimental device, a step-through type passive
avoidance training box composed of a light room and a
dark room (light room: 400 400X 400 mm; dark room
200X 150X 200 mm) was used.

In the acquisition trial where learning is made, rats
put in the light room move to the dark room. Each time

8

EXPERIMENT 3
Activity on Amnesia due to Damage of Basal Forcbrain

As the test animals, 13 to 39 Wistar strain male rats
(body weight: 250-300 g) were used for each group.
Amnesia-inducing treatment was effected by damaging
the basal forebrain through injection of 0.2 pg/pl kainic
acid at the basal forebrain from both sides under anes-
thesia with pentobarbital-Na.

After the recovery period of about 10 days following
the operation, the trial for acquiring learning (training})
was performed in a similar manner using the same ex-
perimental device as in Experiment 2. After 24 hours,
the test trial was carried out.

Measurement of the latent time was carried out i a
similar manner as in Experiment . Test Compound B
and idebenone were suspended in 0.3% CMC, and the

the rats entered the dark room, electric
mA was given to four limbs of each rat for 3 seconds
from grids on the floor.

Amnesia-inducing treatment was performed by intra-
peritoneal ini; ioun of scopolamine in a dose of 1.5
mg/kg 30 minutes prior to the acquisition trial (train-
ing). The test trial was carried out 24 hours after the
training and the resction latent time was measured ina
similar manner as in Experiment 1.

Test Compound B and idebenone were suspended in
0.3% CMC, and imipramine was dissolved in physio-
logicai saline. Compound B and imipramine were oraily
sdministered 60 minutes before the training and idebe-
none was intraperitoneally administered 30 minutes
before the training. The results are shown in Table 3.

lation of 2 p was ed twice 60 mi prior to
0 the training and 60 minutes prior to the test.
Alternatively, the ion was admini d for 9

consecutive days after the recovery period. In this casc,
Compound B was orally admi ideb

ed and ne
was p y i d; and the training
was conducted on day 8 and the test trial was con-
ducted on day 9.

The test method using the rats with basal forebrain
lesion shows an antiamnestic activity on a model of
Alzheimer discase. Namely, in a humaa patient with
senile dementia of the Alzheimer type showing memory
deficits as a main symptoni, choline acetyltransferase
activity in the cerebral cortex and hippocampus is
markedly reduce.d This is due to remarkable fall off of

TABLE 3
Astiamnestic Activity (ret)
- Number of Rets Comparison
thet Reached Teat Trial with
Amnésis- Standard Mean Reaction Amnestic
. Pomu{®

Test Dose  inducing Number of Rats  Latent Time  Control Group A
Compoend (mg/kg) Trestment Tested (ancond) (t-test) .
Normal — - 142 466.1 - 453  ~ . o
control .
Amncstic - + a/30 347 £ 99 P < 0.0001*
comtrol
Compourt B 25 + 20 943 £ 303 No significam

difference
" 5 + g 1489 + 543 P <005
- i0 + 4/20 201.2 = 555 P <001
- 20 + w7 1724 £ 526 P <001
- 40 + 420 170.2 + 2.5 P < 008
Amnestic _— + 0/10 952+ 448 P <0001
coatrol
Idebenone 23 + 0/10 584 & 19.7  no significant

difference
- + 0710 1106 = 302~
“ 10 + 0710 1488 + 602 -
Amnestic - + 1726 128.¢ £ 282 P <0000
cootrol
Imipramioe 20 + 13 1104 £ 443 0o il

difference
- 40 + /13 186.6 & 5460
{9Standard point: 600 sccomds.

As is seen from the resuits in Table 3, Compound B 65
showed an antiamuestic activity by oral administration
in a dose of 5 to 40 mg/kg, but idebenone and imiprs-
mine showed no antiamnestic activity.

nerve cells in nucleus basalis Meynert, which is the
1eus of cholinergic neuron, responsible for
projection on the cerebral cortex. Lesion of the basal
forebrain corresponding 1o nucleus basalis Meynert in
rats causes disturbance in learning. The results in the
learning-disturbed model animals are shown in Table 4.

4,851,414
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TABLE 4
Nuober of Rats Compansoa
that Reached Test Trial  with
Amnesia- Standard Mean Reaction  Ammestic
Point{®
Test Dose inducing  Number of Rars  Latent Time Control Gronp
Compound (mgrkg) Treatment Tested {second) (t-teat)
Normal - — 8/13 “22+692 -
control
Sham-fesion — — 6/13 3647 £ 703 no significant
controt differenceld
Lesion - + 039 450 153 P < 0001¥
control
Cogrponnd 25 + 119 121.8 + 365 P < 0050
B
s + /19 2155 + 600 P < 0.001
g 10 + 3/18 912517 P<QOt
20 - 4718 2092 : 602 P < 000
. 40 + 2/18 163.0 £ 505 P < 0.0L
Tdebenone(®) 10 + 0/14 520 + 221  no significant
difference??
" 20 + 0/14 152434~
- 40 + 0/14 277489 “
Lesion - + 724 1040 + 352 P < 0,001
coatrol -
C?m 25 + 4/13 2432 = 73.7 o significant
Bl
differencel?
- 10 + 5/13 2590 +: 785 P <005
Tdebenonc(d 25 + 713 3828 £ 802 P < 0010
- 10 + 3 1782 £ 682 oo significant
difference.
®Sundard paiot: 600 secoods
B dministercd twice
Admimisered for 9 days
DCompered with the narmal conteol group f
{Compared with the sham-lesion contsol graup
with the losion concrol gTosp
As shown in Table 4, Compound B showed an activ- " TABLE S-continued
ity of alleviating lcarning disturbance when adminis- Acute Toxicity (LDsg oral
tered twice in a dose of 2.5 mg/kg or more. Idebenone { Tess Compound Mouse Rat
showed no improving effect when administered twice

in a similar manner in a dose of 10 to 40 mg/kg. On the
other hand, in administration for 9 cc ive days, a
significant (P <0.05) improving activity was goted with
Compound B in a dose of 10 mg/kg. With idebenone, an
apparent improving cffect was noted by in i
administration of 2.5 mg/kg. Thus, the cffect was noted
with Compound B both in administration of two equal
doses and consecutive administration, whereas it was
noted that idebenone showed the effect only in consecu-
tive administration.

From the foregoing results, it is clear that Compound
B shows an apparent improving activity in the learning-
disturbed animal model.

EXPERIMENT 4
Acute Toxicity

Acute toxicity test was carried out by orally adminis-
tering Compound (1) used in the present invention to
mice (male) and rats (male). The results arc shown in
Table 5.

40

5

5

- G > 1000 > 100

_ Ag’shown in Table 5, all the compounds have only a
weak toxicity and thus can be safely used over a wide
range of dosages.

The results of the foregoing i show that
the inveation described herein is useful for treating
individuals suffering from senile dementia, and the in-
vention further describes the antiamnesticaily effective
daily dosage and methods of dosage administration.

Certain embodi of ¢ are illustrated
in the following examples.
EXAMPLE 1
Tablets
2000 tablets are prepared in a conventional manner,

each having the following composition and containing
20 mg of the active ingredient.
CompoundB(lOOg),&OOgoflaclouandZSOgof
potato starch were roixed, and 400 g of 10% aqueous
solution of hydroxypropyl cellulose was added to the
i The mixture was kneaded, granulated and

]
TABLE 5
Acute Toxicity (LD sog/kg, ocal)
Test Compound Mouse Rat
A 660 >200
B 1534 >850 65
< >300 et
D >1000 >100
E > 1000 >100
F > 1000 >100

dried in a co: ional Then the g les were
made uniform to form granules for tabletting. After 10
g of the magnesium stearate was added, the mixture was
formed into tablets using a tabletting machine (Kikusui,
Model RT-15) equipped with a pestle having a diameter
of 8 mm to give a preparation containing 20 mg of the
active ingredient in one tablet.
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REFERENCE EXAMPLE

Preparation of
a~(p-Valerylamino-o-nitrobenzyl)pyridine (Compound
©)

To a solution of 2.5 g (10.9 mmol) of a-(p-amino-0-
nitrobenzyl)pyridive in 25 ml of n-valeric acid was
added 2.2 ml (11.2 mmol) of n-valeric anhydride. The
mixture was heated at 90 to 100* C. for 4 hours. After
the reaction mixture was allowed to cool to room tem-

perature, the solvent was distilled off under reduced
pressure, and 30 ml of water was added to the residue.
Aqueous sodium hydroxide solution (10 N) was added
dropwise with stirring and the crystals formed were

4,851,414
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Formulation
Compound B 20 mg 5
Lactose 120 mg
Patato starch 50 mg
Hydroxypropyt cellulose 3 mg
Magnesium stearaic _2wmg

200 mg 10

EXAMPLE 2
Granales

Compound B (20 g), 640 g of lactose and 300 g of
comn starch were mixed, and 400 g of 10% aqueous
solution of hydroxypropyl cellulose was added to the
mixture. The mixturc was kneaded, granulated and
dried in a conventional manncr to give granules. In 1000
mg of the granules, 20 mg of the active ingredient was
contained.

Formulation

Compound B 20 mg
Lactose 640 mg
Corn siarch 300 wg
Hydroxypropyl celluloss 40 rog

EXAMPLE 3
Capsules
Compound B (200 g), 995 g of Avicel and 5 g of
magnesium stearate were mixed in a conventional man-
ner. The mixture was loaded into hard capsuie No. 4
with a capsule filling machine (Zanasi, Mode! LZ-64)
(120 mg per capsule) to give capsules.

Formulation

Compound B 20 mg
Avicel 995 mg
Magnosivm sienraie 0.5 g

120 mg

15 taken by suction filtration. The crude crystals were
recrystallized from methanol to give 1.86 g (59.8%) of
Compound C as yellowish orange needles.

Meiting point: 96°-97° C.

» Elemental analysis (as C7HsN303).

Calc’d (%) C: 65.14 H: 6.11 N: 13.41. Found (%) C:
65.14 H: 6.15 N: 13.25. 'H - NMR 8(CDCL3): 0.92 (3H,
t, J=2.4Hz), 1.39 2H, m), 1.68 (2H, m), 2.34 QH, ¢,

J=2.4Hz), 444 (2H, s), 7.13-7.19 (2H, m), 7.22-7.31

55 (1H, m), 7.60-7.71 2H, m), 8.05-8.09 (2H, ru), 8.47-8.50
(1H, m).

What is claimed is:

1. A method of treating dementia which comprises
administering to a patient suffering from dementia an
antiamnestically effective amount of a benzylpyridine
derivative of the formuta:

.
O
3s
N CHy NHCOR

whercin R represents an alkyl group or a pharmaceuti-
40 cally acceptable acid addition salt thereof.
2. A method of treating dementia according to claim
herein said phar ically scceptable acid addi-
tion saltis are selected from the group consisting of
hydrochloride, hydrobromide, sulfate, phosphate, ace-
45 tate, oxalate, succinate, malate, tarmate, citrate and
fumarate.
3. A method of treating dementia according to claim
1 wherein said i ically effective com-
prises a daily dosage of from 5 to 500 mg.
4. A hod of ing d i

30

50 ding to claim
1 wherein said anti ically effective com-
prises a daily dosage of from 20 to 100 mg.

« v 2 s =

55

60
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Example 25: N>J4-{Acetylamino)phenyl]-N*-(3-cyanophenyl)-6-methyi-1,1"-
biphenyl-3,4'-dicarboxamide
{4'{[(3-Cyanophenyl)amino]carbonyl}-6-methyl-1,1"-bipheny!-3-yl)carbonyl chloride
{50mg, 0.13mmotl) and 4-(acetylamino)aniline (40mg, 0.26mmol) in pyridine (1ml) were
heated at 70°C for 15h. The pyridine was evaporated from the reaction under vacuum
and the residue partitioned between ethyl acetate and water. The organic fraction was
concentrated under vacuum and purified by preparative HPLC to give N3-[4-
(acetylamino)phenyl]-N"—(3—cyanophenyl)—G—methyl-1 ,1-biphenyl-3,4'-dicarboxamide.
LCMS: retention time 3.50min, MH"490.

Example 26: N3-(3-Carbamoyl-4-methylpheny))-N*-(3-cyanophenyh)-6-methyl-1,1"-
biphenyl-3,4'-dicarboxamide

(4'{](3-Cyanophenyl)amino]carbonyl}-6-methy!-1,1 *-biphenyl-3-yl)carbonyt chloride
(50mg, 0.13mmol) and 5-amino-2-methylbenzamide (40mg, 0.26mmol) in pyridine (1m!)
were heated at 70°C for 15h. The pyridine was evaporated from the reaction under
vacuum and the residue partitioned between ethyl acetate and water. The organic
fraction was concentrated under vacuum and purified by preparative HPLC to give N>
(3—carbamoyl—4-methytphenyl)-N"-(&cyanophenyl)—S—methyl-1 .1’-biphenyl-3,4"-
dicarboxamide. NMR: 5H [2He] — DMSO 10.65,(1H, b}, 10.25,(1H, s), 8.29,(1H, s), 8.10-
8.07,(3H, m), 7.92(1H, dd), 7.89,(1H, d), 7.77,(1H, d), 7.74,(1H, dd), 7.69,(1H, b),
7.62.(2H, d), 7.59-7.56,(2H, m), 7.50,(1H, d), 7.36,(1H, b), 7.18,(1H, d), 2.34,(3H, s),
2.31,(3H, 5). LCMS: retention time 3.38min, MH"489. '

N*
3,4 dicarboxamide
(4{[(3-Cyanophenyi)amino]carbony!}-6-methyl-1,1'-biphenyl-3-yl)carbony! chloride
{50mg, 0.13mmol) and 2-(3-aminophenyl)pyridine (45mg, 0.26mmol) in pyridine {(1mi)
were heated at 70°C for 15h. The pyridine was evaporated from the reaction under
vacuum and the residue partitioned between ethyl acetate and water. The organic
fraction was concentrated under vacuum and purified by preparative HPLC to give N*-
(3—cyanopheny|)—6—methyl-N’-(3—(pyrid—2-yl)phenyl]—1 , 1*-biphenyl-3,4’-dicarboxamide.
NMR: 5H [2He] — DMSO 10.67,(1H, s), 10.39,(1H, s), 8.67,(1H, d), 8.51,(1H, 1), 8.30,(1H,
m), 8.10-8.07,(3H, m), 7.98-7.87,(5H, m), 7.79,(1H, d), 7.65(2H, d), 7.60-7.58,(2H, m),
7.51,(1H, d), 7.47,(1H, t), 7.36,(1H, m), 2.35(3H, s). LCMS: retention time 3.81min,
MH’509.

Example 28: N*-(3-Cyanophenyt)-6-methyl-N’-{3-(5-methyl-1,2 4-oxadiazo}-3-
yliphenyll-1,1-biphenyl-3,4'-dicarboxamide
(4'{[(3-Cyanophenyl)amino]carbony!}-6-methyl-1,1 *-biphenyl-3-yl)carbonyl chioride
(50mg, 0.13mmol) and 3-(3-aminophenyl)-5-methyl-1,2 4-oxadiazole (47mg, 0.26mmol)

7
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lcarboxylic acid [3—(morph01ine—4—su|fonyl)—phcnyl]—amide

pyrazole-4-carboxylic acid (2-methyl-5-phenyl-2H-
pyrazol-3-yl)-amide

i 1—;(4;:f‘_ri ﬁiaoﬁi;tgoxy-phcnyl)«_g—ﬁ'f ﬁudro?ngtgl-— 1H-

PCTAIS2/3S172
1-(4-Ciliéro-ia'}{ei|~ﬁ)-—5;uiﬁﬁo;ai;eiﬂ)}liiﬁ-p—ym?)a—” T 14 }

495

1109

1-(4-Tri ﬂuoromcthoxy—pheny—l)—SAtriﬂuoromethyl-lH-
pyrazole-4-carboxylic acid pyridin-4-ylamide

416

1110

3-{[1 —(4-Triﬂuoromethoxy—pﬂenyl)—S—triﬂuoromethyl—IH-
pyrazole-4-carbonyl]-amino} -piperidine-1-carboxylic acid
tert-butyl ester

522

1111

Mecthanesulfonic acid 1-[1-(4-chloro-phenyl)-5-
triﬂuoromethyl-lH—pyrazole—4—caxbonyl]—piperidin4-yl

cster

451

1112

1-(4-Chloro—phenyl}S-tn'ﬂuoromethyl— 1H-pyrazole-4-
carboxylic acid (3-methylsulfamoyl-phenyl)-amide

458

1113

1 —(4~Ch1(;ro-phcnyl)-5 “trifluoromethyl-1H-pyrazole-4-
carboxylic acid (3-pyridin-2-yl-phenyl)-amide

442

1114

1 —(4—23hloro-pheny1)-5~|ri fluoromethyl-1H-pyrazole-4-
carboxylic acid (3-pyridin-3-yl-phenyl)-amide

442

1115

1 -(4-Chloro-phenyl)—S-triﬂuoromethyl- 1H-pyrazole-4-
carboxylic acid (3-pyridin-4-yl-phenyl)-amide

442

1116

1-(4-F luoro—phen)—/l)-5—triﬂuoromethyl—lH-pyrazole—4‘
carboxylic acid (3-sulfamoyl-phenyl)—amide

428

1117

carboxylic acid (3—mﬂuoromethan&sulfonyl-phenyl)—

amide

497

1118

1-4-Chloro-phenyl)-5-trifluoromethyl-1 H-pyrazole-4-
carboxylic acid (3-methanmulfonylamino—phcnyl)-amide

458

1119

1-(4-Chloro—pheny1)—5—triﬂuoromethyl-1H—pyra£ole—4-
carboxylic acid [3—(2H-tetrazoI-S—yl)-phenyl]-amide

433

1120

[(3-{[1-(4-Chioro-pheny!)-5-trifluoromethyl-1 H-pyrazole-
4—carbonyl]~am'um}—phenyl)—imino—mcthyl]{arbamic acid
tert-butyl ester
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TN-(3{4-{4-0x0-4,58,7-
ftetrahydropyrazolo{ 1,5-alpyrazin-2-
|yhpyridin-2-fllphenyl}methanesulfonamide

229

86

2-{2-[4-(dimethylamino)quinazolin-6-
‘ilpyridin-4-yl}-6,7-dihycropyrazolo[ 1,5~
ajpyrazin-4{5H}-one

2.4

223

oxylphenylipyrdin-4-yi)-
6,7-dihydropyrazolof 1,5-a)pyrazin-4{5H)-
one

2.4

88

2-pyridin-4-y!-6,7-dihydropyrazolo(1,5-
ajpyrazin-4(5H)-one tifluorcacetats

2.6

89

2-]2-(2,4-difluorophenyl)pyridin-4-yl]-6,7-

dihydropyrazolo[1,5-ajpyrazin-4(5H)-one

2.62

H~Cl

-

2-{2<{4-methyl-1H-i I-yhpy -4
YII-5.6,7,8-tetrahydro-4H-pyrazolo{1,5-
a)[1,4]diazepin-4-one hydrochlotide

a1

2{2-(THpyrro-2-ylypyndin4-y16.7-
‘J o () l1'= 1 A(:\.‘)_me

2.79]
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2-{2{4-{dimethylamino}p pyridin4-yl}

5.6.7.8-tetrahydro-diHpyrazolo[1.5-
a){ 1,4ldiazepin-4-one trifluoroacetate

o (2-{A-{morpholin4-
yicarbonyl)phenyi]pyridin-4-yi)-6,7-
dinydropyrazolof1,5-alpyrazin-4(5H}-one

3-{4]a-(4-0x0-4,5,6,7-
y (1,5-ajpyrazin-2-
yi)pysdin-2-yljphenyl}propancic acid

3-[2-{ 1H-pyrazoi-1-y))pyridin-4-vl)-6,7-
dihydropyrazolo{1,5-ajpyrazin-4{5H}-one

104 ] 22-(1,3-benzothiazor 2y )pyridin-4-yi]-6,7- 2.27]
Q\ N aR ™ |dfihydropyrazolo{1 5-alpyrazin-4(5H}-one

2-1244-phenyl-1 FHmidazot3 -ypytdn-4- 431
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NICOTINAMIDE DERIVATES USEFUL AS P38 INHIBITORS

This invention relates to novel compounds and their use as
pharmaceuticals, particularty as p38 kinase inhibitors, for the treatment of conditions
or discasc states mediated by p38 kinase activity or mediated by cytokines produced
by the activity of p38 kinase.

‘We have now found a group of novel compounds that are inhibitors of p38

kinase.
According to the invention there is provided a compound of formula (I):
R2
o N—(CH,)7—R'
{2},
RS
X 4
Y
O

wherein

R1 is selected from hydrogen, C1_galkyl optionally substituted by up to three
groups selected from C.galkoxy, halogen and hydroxy, Cp.galkenyl, C3_7cycloalkyl
optionally substituted by one or more Cy_galkyl groups, phenyl optionally substituted
by up to three groups selected from RS and RS, and heteroaryl optionally substituted
by up to three groups sclected from R5 and RS,

R? is selected from hydrogen, Cy.galkyl and —(CHz)q-C3_7cyc]oa]ky[
optionally substituted by one or more Cj_galkyl groups,

or (CHz)mR1 and R2, together with the nitrogen atom to which they are
bound, form a four- to six-membered heterocyclic ring optionally substituted by up to
three C1_galkyl groups;

R3 is chloro or methy};

R# is the group -NH-CO-R7 or -CO-NH-(CH)q-R3;

RS js sclocted from Cj.galkyl, C1.galkoxy, (CH2)q-C3.7cycloalkyl
optionally substituted by one or more C1_galkyl groups, -CONR9RI10, -NHCORI10, -
SO,NHR?, (CH2)NHSO7R10, halogen, CN, OH, (CH)sNR1IR1 2, and
trifluoromethyl;

RS is selected from Cj_galkyl, C1_galkoxy, halogen, trifluoromethyl and —
(CHz)sNRl Ir12;

s
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R7 is sclected from hydrogen, Cy_galkyl, (CH2)q-C3. 7cycloalkyl optionally
substituted by one or more C1_galkyl groups, trifluoromethyl, -(CHg)cheteroaryl
optionally substituted by R13 and/or R14, and -(CHp)phenyl optionally substituted
by R13 and/or R14;

R3 is selected from hydrogen, Cy_gatkyl, C3_jcycloalkyl optionally
substituted by one or more Cy_galkyl groups, CONHR?, phenyl optionally substituted
by R13 and/or R}4, and heteroaryl optionally substituted by R13 and/or R14;

R? and R10 are cach independently selected from hydrogen and Cq_galkyl,

or RY and R19, together with the nitrogen atom to which they are bound, form
a five- to six-membered heterocyclic ring optionally containing one additional
heteroatom selccted from oxygen, sulfur and N-R15, whercin the ring may be
substituted by up to two Cy_galkyl groups;

R1! is selected from hydrogen, Cy_galkyl and —(CH;;_)q-Cj,qcycloalkyl
optionally substituted by one or more C1.galkyl groups,

R12 is selected from hydrogen and Cj.galkyl,

or R11 and R12, together with the pitrogen atom to which they are ‘bound,
form a five or six-membered heterocyclic ring optionally containing one additional
heteroatom selected from oxygen, sulfur and N-R13;

R13 is selected from C1_galkyl, C1.-galkoxy, (CHp)q-C3.7cycloalkyl
optionally substituted by one or more Cq._gatkyl groups; -CONRIR10, .NHCOR!0,
halogen, CN, -(CH2)SNR1 1R12 trifluoromethyl, phenyl optionally substituted by one
or more R14 groups and heteroaryl optionally substituted by one or more R14 groups;

R14 is selected from Cj_galkyl, Cy.-galkoxy, halogen, triffuoromethyt and -
NRIIR12; . -

R15 is sclected from hydrogen and methyl;

X and Y are each independently selected from hydrogen, methyl and halogen;

Z is halogen; o )

m is selected from 0, 1, 2, 3 and 4, wherein each carben atom of the resulting
carbon chain may be optionally substituted with up to two groups selected
independently from C.galkyl and halogen;

nis selected from 0, 1 and 2;

q is selected from 0, 1 and 2;

1 is selected from 0 and 1; and

s is selected from 0, 1,2 and 3.

According to a further embodiment of the invention there is provided a
compound of formula (1A):
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in a preferred cmbodiment, R 10 is selected from hydrogen and C14amyl, in
particular methyl.

T one embodiment, R11 is selected from hydrogen, Cy_galkyl and —(CHz)q~
Cj.7¢cycloatkyl optionally substituted by Ci.galkyl.

In a preferred embodiment, R11 and R12, together with the nitrogen atom to
which they are bound, form a five or six-membered heterocyclic ring optionally
further containing one additional heteroatom N-R15.

In one embodiment of the present invention, R13 is selected from Cy_galkyl,
C1_galkoxy, ~(CHp)q-C3.7cycloalkyl, -CONRIR19, NHCOR 9, halogen, CN, -
(CHZ)SNR1 1R1Z triflucromethyl, phenyl optionally substituted by one or more Rrli4
groups and heteroaryl optionally substituted by onc or more R14 groups;

In a preferred embodiment, R13 is sclected from Cy_galkyl, in particular
methyl, Cj_4alkoxy, in particular methoxy, halogen, —(CHZ)SNR1 IRI12, phenyl
optionally substituted by one or more R14 groups and heteroaryl optionally substituted
by one or more R14 groups. In a more preferred embodiment, R13 is selected from -
(CHZ)SNR1 1R12 and heteroaryl optionally substituted by one or more R14 groups, in
particutar a five or six-membered heteroary! containing at least one nitrogen atom, for
example, pyridyl.

In a preferred embodiment R14 js selected from from C1_galkyl, in particular
methyl, Cq.4alkoxy, in particular methoxy, and NRIIRI12,

In a preferred embodiment, R15 is methyl.

In a preferred embodiment, X and Y are each independently selected from
hydrogen, chlorine and fluorine. In a further preferred embodiment, X is fluorine. In
another preferred cmbodiment, Y is hydrogen.

In a preferred embodiment, Z is fluorine.

n one embodiment of the present invention, m is selected from 0, 1, 2, 3 and
4. In another emboditent of the present invention, m is selected from 0, 1, 2, 3 and 4,
wherein each carbon atom of the resulting carbon chain may be optionally substituted
with up to two groups selected independently from Cj_gatkyl.

In a preferred embodiment, m is sclected from 0, 1,2 and 3. Ina further
preferred embodiment, m is selected from 0, 1 and 2, in particular 0 and 1. When the
carbon chain of m is substituted, these substituents are preferably one or two methyl
groups or fluorine atoms. In one embodiment, the substituents are preferably onc or
two methyl groups. In another embodiment, the substituents are preferably one or two
fluorine atoms.

In a preferred embodiment, n is sclected from 0 and 1. In particular, nis 0.

In a preferred embodiment, q is selected from 0 and 1. In particular, g is 0.

In a preferred embodiment, 1 is 0.

In a preferred embodiment, s is selected from 0 and 1.

1t is to be understood that the present invention covers all combinations of
particular and preferred groups described hercinabove.

Particular compounds according to the invention include those mentioned in
the Examples. Specific examples which may be mentioned include:
6-(5-cyclopropylcarbamoyl-3-fluoro-2-methyl-phenyl)-N-cyclopropylmethyl-
nicotinamidc;
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G-(S<yclopropylcarbamoyl-3-fluoro-2-methyl-phenyl)-N-(1-cyclopropylethyl)-
nicotinamide;
65-cyclopropylcarbamoyl-3-fluoro-2-methyl-phenyl)-N-(2,2-dimethylpropyl)-
nicotinamide;
6-(5cyclopropylcarbamoyl-3-fluoro-2-msethyl-phenyl)-N-(2-methylpropyl)-
nicotinamide; and
6-(5-cyclopropylcarbamoyl-3-fluoro-2-methyl-phenyl)-N-(1-methylpropy!)-
nicotinarnide.

Futher specific examples which may be mentioned include:
6-(5cyclopropylcarbamoyl-3-fluoro-2-methyl-phenyl)-N-cyclobutylmethyl-
nicotinamide;
6-(5-cyclopropylcarbamoyl-3-fluoro-2-methyl-phenyl)-N-cyclobutyl-nicotinamide;
6-{5-[(cyclopropylamino)carbonyl]-3-fluoro-2-methylphenyl} -N+(2,4,5-
trifluorobenzyl)nicotinamide;

6- {5-[(cyclopropylamino)carbonyl]-3-fluoro-2-methylphenyl}-N-(2,5-
difluorobenzyl)nicotinamide;
6- {5-[(cyclopropylamino)carbonyl}-3-fluoro-2-methylphenyl} -N-(3,4-
difluorobenzyl)nicotinamide;

. N-(3~chlorobenzyl)-6-{5-{(cyclopropylamino)carbouyl}-3-fluoro-2-

methylphenyl } nicotinamide;

.. N-(4-chlorobenzyl)-6-{5-{(cyclopropylamino)carbonyl]-3-fluoro-2-
- methylphenyl}nicotinamide;
. N-(3-chloro-2-fluorobenzyl)-6- {5-[(cyclopropylaminc)carbonyl}-3-fluoro-2-

methylphenyl} nicotinamide;
N-(2-chloro-3,6-diftlucrobenzyl)-6- {5-[(cyclopropylamino)carbonyl]-3-fluoro-2-

- methylpheny! } nicotinamide;

6-{5-{(cyclopropylamino)carbonyl}-3-fluoro-2-methylphenyl}-N-(2,3-difluoro-4-
methylbenzyl)nicotinamide;
6-15-{(cyclopropylamino)carbonyl]-3-fluoro-2-methyiphenyl}-N-(2,3,5-
trifluorobenzyl)nicotinamide;

6- {5-{(cyclopropylamino)carbonyl]-3-fluoro-2-methylphenyl}-N-(3-fluoro-4-
methylbenzynicotinamide;

N-(5-chloro-2-fluorobenzyl)-6- {5-{ (cyclopropylamino)carbonyl]-3-fluoro-2-
methylphenyl}nicotinamide;
N-(2-chlorobenzyl)-6-{5-[(cyclopropylamino)carbonyl]-3-fluoro-2-
methylphenyl}nicotinamide;
6-{5-((cyclopropylamino)carbonyl]-3-fluoro-2-methylphenyl }-N-(4-
fiuorobenzyl)nicotinamide;
6-{5-[(cyclopropylamino)carbonyl]-3-fluoro-2-methylphenyt}-N-(2,3,4-
trifluorobenzyl)nicotinamide;

N-benzyl-6- {5-[(cyclopropylamino)carbonyl}-3-fluoro-2-methytphenyl} nicotinamide;
6- {5-[(cyclopropylamino)carbonyl]-3-fluoro-2-methylphenyl }-N-{ 3-
(trifluoromethyl)benzyljnicotinamide;
6-{5-[(cyclopropylamino)carbonyl]-3-fluoro-2-methylphenyl }-N~(1,1-
dimethylbutyl)nicotinamide;

it
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N-(4-chloro-2-fluorobenzyl)-6- {5-[(cyclopropylamino)carbonyl]-3-fluoro-2-
methylphenyt} nicotinamide;
6-{5-[(cyclopropylamino)carbonyl]-3-fluoro-2-methylphenyl}-N-{4-
(trifluoromethyl)benzyl]nicotinamide;
6-15-[(cyclopropylamino)carbonyl]-3-fluoro-2-methylphenyl} -N-{(5-methyl-2-
fury)methyl]nicotinamidc;
6-{5-{(cyclopropylamino)carbonyl]-3-fluoro-2-methylphenyl}-N-(2,3-
difluorobenzyDnicotinamide;

N-(3-chloro-4-fluorobenzyl)-6- {5-[(cyclopropylamino)carbonyl}-3-fluoro-2-
methylphenyl} nicotinamide;
6-{5-[(cyclopropylamino)carbonyl}-3-fluoro-2-methylphenyl}-N-(4-
methylbenzyl)nicotinamide;
6-{5-[(cyclopropylamino)carbonyl]-3-fluoro-2-methylphenyl}-N-[(3 -methylthien-2-
yl)methyllnicotinamide;
N-(3-chloro-2,6-difluorobenzyl)-6-{5-[(cyclopropylamino)carbonyl}-3-fluoro-2-
methylphenyl} nicotinamidc;

6- {5-[(cyclopropylamino)carbonyl]-3-fluoro-2-methylphenyl} -N-(1-cthyl-1-
methylpropyl)nicotinamide;
6-{5-[(cyclopropylamino)carbonyl}-3-fluoro-2-methylphenyl} -N-(2- -
fluorobenzyl)nicotinamide; R
6-{5-{(cyclopropylamino)carbonyl]-3-fluoro-2-inethylphenyl }-N-(tert-
pentyb)nicotinamide; and - :
6-{5-[(cyclopropylamino)carbonyl}-3-fluoro-2-methylphenyl} -N-(3-
methylbenzyl)nicotinamide.

As used herein, the term “alkyl” refers to straight or branched hydrocarbon
chains containing the specified number of carbon atoms. For example, C1_galkyl
means a straight or branched alkyl containing at least 1, and at most 6, carbon atoms.
Examples of “alkyl” as used herein include, but aré not limited to, methyl, cthyl, n-
propyl, n-butyl, n-pentyl, isobutyl, isopropyl and t-butyl. A Cj_galkyl group is
preferred, for example methyl, ethyl, isopropy! or t-butyl. The said alkyl groups may
be optionally substituted with one or more fluorine atoms for example,
trifluoromethyl.

As used hercin, the term “alkenyl” refers to straight or branched hydrocarbon
chains containing the specified number of carbon atoms and containing at least one
double bond. For example, Co_galkenyl means a straight or branched alkenyt
containing at least 2, and at most 6, carbon atoms and containing at least one double
bond. Examples of “alkenyl” as used herein include, but are not limited to ethenyl,
propenyl, 3-methylbut-2-enyl and 1,1-dimethylbut-2-enyl.

As used herein, the term “alkoxy” refers to a straight or branched chain alkoxy
group, for example, methoxy, ethoxy, propoxy, prop-2-oxy, butoxy, but-2-oxy, 2-
methylprop-1-oxy, 2-methylprop-2-oxy, pentoxy, or hexyloxy. A Cj_galkoxy group
is preferred, for example methoxy or ethoxy.

As used herein, the term “cycloalkyl” refers to a non-aromatic hydrocarbon
ring containing the specified number of carbon atoms which may optionally contain
up to one double bond. For example, C3.7cycloalkyl means a non-aromatic ring
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Scheme 1

i. R7CO,H, HATU, DIPEA, DMF.

ii. Bis(pinnacolato)diboron, PACldppf, KOAc, DMF.

jii. SOCL. '

iv. Rl (CHz)mRzNH, Na;CQOs, acetone.

v. Na,COs, tetrakis(triphenylphosphine)palladium, propan-2-ol.

For example, another general method for preparing the compounds of formula (I)
comprises the reactions set out in Scheme 2 below.
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i. SOCl.
ii. R8(CHy)qNH2, Na;COs, acetone.
5 iii. Bis(pinnacolato)diboron, PdCl,dppf, KOAc, DMF.
iv. SOCl.
v. RICH2),R2NH, Na;COs, acetone.
vi. NayCOs, tetrakis(triphenylphosphine)palladium, propan-2-ol.

For example, another general method for preparing the compounds of formula
10 () comprises the reactions set out in Scheme 3 below.
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the average case. There can, of course, be individual instances where higher or lower
dosage ranges are merited, and such are within the scopc of this invention. For
conditions or disease states as are treated by the present invention, maintainiog
consistent daily levels in a subject over an extended period of time, ¢.8., in a
maintenance cegime, can be particularly beneficial.

In another aspect, the present invention provides a compound of formula (T}
for usc in therapy.

The compounds of the prescnt invention are generally inhibitors of the
serinc/threonine kinase p38 and are therefore also inhibitors of cytokine production
which is mediated by p38 kinase. Within the meaning of the term “inhibitors of the
serine/threonine kinase p38” are included those compounds that interfere with the
ability of p38 to transfer a phosphate group from ATP to a protein substrate according
to the assay described below.

Jt will be appreciated that the compounds of the invention may be selective for
one or more of the isoforms of p38, for example p38c, p383, p38yand/or p385. In
one embodiment, the compounds of the invention selectively inhibit the p38a isoform.
In another embodiment, the compounds of the invention selectively inhibit the p388
isoform. In a further embodiment, the compounds of the invention sclectively inhibit
the p38oand p380 isoforms. Assays for determining the selectivity of compounds for
the p38 isoforms are described in, for example, WO 99/61426, WO 00/71535 and WO
02/46158.

It is known that p38 kinase activity can be elevated (locally or throughout the
body), p38 kinase can be incorrectly temporally active or expressed, p38 kinase can he
expressed or active in an inappropriatc location, p38 kinase can be constitutively
expressed, or p38 kinase expression can be erratic; similarly, cytokine production
mediated by p38 kinase activity can be occurring atinappropriate times, inappropriate
locations, or it can occur at detrimentally high levels. |

Accordingly, the present invention provides a method for the treatment of a
condition or disease state mediated by p38 kinase activity, or mediated by cytokincs
produced by the activity of p38 kinase, in a subject which comprises administering to
said subject a therapeutically effective amount of a compound of formula (I). The
compound may be administered as a single or polymorphic crystalline form or forms,
an amorphous form, a single enantiomer, a racemic mixture, a single stercoisomer, a
mixture of stereoisomers, a single diastereoisomer or a mixture of diastereoisomers.

The present invention also provides a method of inhibiting cytokine
production which is mediated by p38 kinase activity in a subject, e.g. a human, which
comprises administering to said subject in need of cytokine production inhibition a
therapeutic, or cytokine-inhibiting, amount of a compound of the present invention.
The compound may be administered as a single or polymorphic crystalline form or
forms, an amorphous form, a single enantiomer, a racemic mixture, a single
stereoisomer, a mixture of sterecisomers, a single diastcreoisomer or a mixture of
diastereoisomers.

The present invention treats these conditions by providing a therapeutically
effective amount of a compound of this invention. By “therapeutically effective
amount” is meant a symptom-alleviating or symptom-reducing amount, a cytokine-
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General Mcthod B

The 2-chloropyridine {0.05mmol), phenyl pinnacolboranc (0.05mmol),
tetrakis(triphenylphosphinc) palladium (1mg) and aqueous sodium carbonate (0.25ml)
in propan-2-ol (1ml) were heated at 85°C under nitrogen for 18 hours. The cooled
reaction was diluted with ethyl acetate (4m1) and methanol (2ml) and filtered through
an SCX bond-clut (1g). The product was eluted with 10% ammonia (s.g. 0.88) in
methanol. The solvents were evaporated and the residue triturated with ether.

Example 1: N-(3-[5-(Cyclopropylmethyl-carbamoyl)-pyridin-2-vl]-4-methyl-
henyl)-2-pyrrolidin-1-yl-isonicotinamide

OKL/A

[y

7
oo
H »

6-Chloro-N-cyclopropylmethylnicotinamide (Intermediate 1) (25mg,
0.098mmol) and N-{4-mcthyl-3-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-y1)-
phenyl]-2-pymrolidin- L -yl-isonicotinamide (Intermediate 18) (30mg, 0.074mmol),
aqueous sodium carbonate (2N, 0.5ml) and tetrakis(triphenylphosphine)palladium
(4mg) were heated at 80°C in DMF (1ml) for 18hours. The reaction was absorbed
onto silica,applied to a bond-elut (10g, silica) and eluted with an
ethylacetate/cyclohexane (0 to 100%), then acetone and methanol. The solvent was
evaporated from the product fractions under vacuum and the residue triturated with
ether to give N-(3-[ 5-(cyclopropylmethyl-carbamoyl)-pyridin-2-yi}-4-methyl-phenyl)-
2-pyrrolidin-1-yl-isonicotinamide as a whitc solid (20mg). LCMS: retention time
2.42min, MH' 456. NMR: 8H [*Hs)-DMSO 10.32,(1H, s), 9.09,(1H, s), 8.82,(1H, 1),
8.28 (1H, m), 8.19,(1H, m), 7.85,(1H, 1), 7.76,(1H, m), 7.64,(1H, m), 7.31,(1H, m),
6.98,(1H, m), 6.88,(1H, s), 3.43,(4H, m), 3.18,(2H, m), 2.31,(3H, 5), 1.95(4H, m),
1.07,(1H, m), 0.45,(2H, m), 0.25,(2H, m).

1
N
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6-Chloro-N-cyclopropylmethylnicotinamide (Intermediate 1) (18.5mg,
0.073mmol) and 4-methyl-N-(3-pytidin-2-yl-phenyl)-3-(4,4,5,5-tctramethyl-
[1,3,2]dioxaborolan-2-y1)-benzamide (Intermediate 6) (30mg, 0.072mmol), aqueous
sodium carbonate (2N, 0.5ml) and tetrakis(triphenylphosphine)patladium (4mg) were
heated at 90°C in DMF (1ml) for 4hours. The reaction was absorbed onto
silica,applied to a bond-elut (5g, silica) and cluted with an cthylacetate/cyclohexane ©
to 100%) and then acetone. The solvent was evaporated from the product fractions
under vacuum and the residue triturated with ether to give N-cyclopropylmethyl-6-[2-
methyl-5-(3-pyridin-2-yl-phenylcarbamoyl)-phenyl}-nicotinamide as a white solid
(20mg). LCMS: retention time 3.18min, MH" 463. NMR: 8H [*Hg}-DMSO
10.43,(tH, s), 9.14,(1H, s), 8.86,(1H, 1), 8.69,(1H, s), 8.53,(1H, s), 8.34,(1H, d),
8.11,(1H, s), 8.01,(1H, d), 7.95-7.89,(3H, m), 7.81-7.78,(2H, m), 7.53-7.46,(2H, m),
7.38,(1H, t), 3.21,(211, 1), 2.44,(3H, s), 1.07,(1H, m), 0.47,(2H, m}), 0.27,(2H, m).

Example 3: 6-(5-Cyclopropylcarbamoyl-2-methyi-phenyl)-N-cyclopropyimethyl-
nicotinamide

,OV

6-Chloro-N-cyclopropylmethytnicotinamide (Intermediate 1) (25.5mg,
0.10mmol) and N-cyclopropyl-4-methyl-3-4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-
yl)-benzamide (Intermediate 8) (30mg, 0.10mmol), agueous sodium carbonate (2N,
0.5ml) and tetrakis(triphenylphosphine)palladium (4mg) were heated at 90°C in DMF
(1m1) for 3hours. The reaction was absorbed onto silica, applied to a bond-elut (Sg,
silica) and eluted with an ethylacetate/cyclohexane (0 to 100%) and then acetone. The
solvent was evaporated from the product fractions under vacuum and the residue
triturated with ether to 6-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-N-
cyclopropylmethyl-nicotinamide as a cream solid. LCMS: retention time 2.70min,
MH"' 350. NMR: 8H [*Hg]-DMSO 9.11,(1H, s), 8.84,(1H, t), 8.48,(1H, d), 8.31,(1H,
dd), 7.88,(1H, s), 7.81,(1H, d), 7.70,(1H, d), 7.41,(1H, d), 3.20,(1H, 1), 2.86,(1H, m),
2.37,(3H, s), 1.06,(1H, m), 0.69,(2H, m), 0.57,(2H, m), 0.46,(2H, m), 0.26,(2H, m).
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(S7) Abstract: Compounds of ormula (1), and their N-oxides and agriculturally suitable salts, arc disclosed which are useful for
umlmllmg und&slred vegetation - wherein(J)is(J 1),(1 2), (J 3.9, (J-5).-6), (-7, (J-8),0r (3-9): R*is u phenyl ring ora S or

ic ring which includes at least onc ¢ sclected from N, O and S, each nng optwnally substituted
with one or mare substituents selected from RY; or R¥isa § or6 d partially yelic ting which includ
at lcast one heteroatom sclected form N, O and 5, the ring connected through a nitrogen atom or an sp? carbon atom to the remainder
of Formula (1) and optionally substituted by one or more substituents selected from R'S; and R'2, R™®, R?, R™, R?, R*, R'3, R, T,
U, W, Y and 7. arc as defined in the disclosure,
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radical, organometailic, oxidation, and reduction reactions to add substituents or modify
existing substituents.

Without further claboration, it is belicved that one skilled in the art using the preceding
description can utilize the present invention 10 its fullest extent. The following Examples
are, therefore, to be construed as merely illustrative, and not Jimiting of the disclosure in any
way whatsoever. Steps in the following Examples illustrate a procedure for each step in an
overall synthetic transformation, and the starting material for each step may not have
necessarily been prepared by a particular preparative run whose procedurc is described in
other Examples or Steps. Percentages are by weight except for chromatographic solvent
mixtures or where otherwise indicated. Parts and percentages for chromatographic solvent
mixtures are by volume unless otherwise indicated. IH NMR spectra are reported in ppm
downficld from tetramethylsilane; 19F NMR spectra are reported in ppm relative to
CF;3CCl3; “s” means singlet, “d” means doublet, “t” means triplet, “q” means quartet, “m’
means multiplet, “dd” mecans doublet of doublets, “ddd” means doublct of doublets of
doublets, “dt” means doublet of triplets, “dq” means doublet of quartets, “br s” means broad
singlet, “br d” means broad doublet.

EXAMPLE 1

Preparation of 3-(1 1-dimethylethyl)-1-ethyl-N-{3-(2-pyridinyl)phenyl]-1H-pyrazole-
5-carboxamide (Compound 14)

Step A: Preparation of ethyl 2-hydroxy-5,5-dimethyl-4-oxo-2-hexenoate

To a solution of sodium ethoxide in ethanol (250 mL, 21% by weight in ethanol,
670 mmol) was added dropwise a solution of diethyl oxalatc (45.2 mL, 332.5 mmol) and
pinacolone (alternatively named 3,3-dimethyl-2-butanone) (41.7 mL) in ethanol (300 mL) at
room temperature under nitrogen atmosphere. The reaction mixture was stired at room
temperature ovemight, concentrated to its half volume and poured into ice. Concentrated
hydrochloric acid was added to lower the pH 1o approximatcly 4, and then the mixture was
extracted with ethyl acetate. The extracts were dried over magnesium suifate and
concentrated to give the titlc compound as an oil (60 g, yield 90%).

Step B: Preparation of ethyl 5-(1,1-dimethylethyl)-1H-pyrazole-3-carboxylate

To a solution of ethyl 2-hydroxy-5,5-dimethyl-4-oxo-2-hexenoate (i.e. the product of
Step A) (45.3 g, 226 mmol) in ethanol (200 mL) and acetic acid (2 mL) was added hydrazine
monohydrate (12.1 mL, 249 mmol) dropwisc under nitrogen atmosphere at room
temperature.  The reaction mixture was stirred at room temperature overnight and
concentrated to give 40.8 g of the title compound.
1H NMR (CDCl3) & 6.7 (5, 1H), 6.60 (br s, 1H), 4.40 (q, 2H), 1.40 (t, 3H), 1.32 (s, 9H).
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Step C: Prepasation of ethyl 3-(1, 1-dimethylethyl)-1-eth )’];lePY{???}EjS_‘E‘?fbﬂl?‘!?_ )
To a solution of ethyl S5-(1,1-dimethylethyl)-1/-pyrazolc-3carboxylate (i.e. the

product of Step B) (200 g, 102 mmol) in anhydrous NN-dimethylformamide (DMF)

(100 mL) at room temperature was added sequentially potassium carbonate (28.2 g, 204

mmol) and iodocthane (11.4 mL, 143 mmol). After stirring at room temperature in an inert

atmosphere for 6 h, the reaction mixture was diluted with ethyl acetate (400 mL) and washed

with water (2 x 50 mL). The organic phase was separated, dried and concentrated. The

residue was purified by chromatography on silica gel to give the desired isomer (i.c. the title

compound) as a white solid (13.8 g, 64% yield) and a minor isomer (2.1 g, 10% yield).

TH NMR (CDCls) 8 6.7 (s, 1H), 4.55 (q, 2H), 4.32 (g, 21), 1.40 (m, 6H), 1.32 (s, 9H).

IH NMR (CDCl3) {minor isomer) & 6.7 (s, 1H), 4.20 (q, 2H), 4.30 (g, 2H), 1.36 (m, 6H),

1.32 (s, 9H).

Step D: Preparation of 3-(1,1-dimethylethy})-1-ethyl-1H-pyrazole-5-carboxylic acid
A solution of ethyl 3-(1,1-dimethylethyl)-1-ethyl- { H-pyrazole-5-carboxylate (i.e. the

product of Step C) (6.9 g, 30.8 mmol) in ethanol (200 mL) was stirred with an aqueous

solution of sodium hydroxide (10%, 19 L) at room temperature for 6 h. The mixture was

then concentrated and acidified with 1 N hydrochloric acid. The preclpltatcd solids were

filtered and dried to give 6 g of the title acid as a white solid. -

IH NMR (CDCls) & 10.00 (s, 1H), 6.80 (s, 1H), 4.60 (q, 2H), 1.40 (t, 3H), 1.32 (s, 9H).

Step E: Preparation of 3(1,1-dimethylethyl)-1-¢thyl-1H-pyrazole-S-carbonyl chloride-

A solution of 3-(1,1-dimethylethyl)-1-ethyl-1H-pyrazole-5-carboxylic acid (ie. the
product of Step D) (1.2 g, 6.11 mmol) and oxalyl chloride (2 mL) in dichloromethane
(30 mL) in the presence of anhydrous DMF (0.1 mL) was stirred under nitrogen atmosphere
at room tcmperatare for 4 h. The reaction mixture was then toncentrated to yield the title

acid chloride as a liquid.

Step F: Preparation of 3-(2-pyridinyl)benzenamine

To a solution of 2-bromopyridine (1.6 g, 10 mmol) in dimethoxyethane (50 mL}) and
water (17 mL) was added 3-aminophenylboronic acid hemisulfate (1.86 g, 10 mmo}),
sodium carbonate (5.6 g, 52.8 mmol) and tetrakis(triphenylphosphine)palladium(0) (0.3 g).
The mixture was heated to reflux for 5 hours and then allowed to cooled to room
temperature. Brine (50 mL) was added, and the mixture was extracted with ethyl acetate
(3 x 25 mL). The organic extracts were dried (MgSQOy) and concentrated to leave the crude
product. The crude product was purified by flash column chromatography to provide the title
compound as a thick yeHow oil (1.1 g).
1H NMR (CDCl3) § 8.6 (m, 1H), 7.69(m, 2H), 7.3(m, 4H), 6.8(m, 1H), 3.8 (br s 2HD).
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Step G: Preparation of 3-(1,1-dimethylethyl)-1-ethyl-N-[_3«(2-pyridinyl)phenyli-1H-
pvrazole—S—carboxamlde

To a soluuon of 3- (2—pynd1nyl)benzcnamme (i.e. the product of Step F) (0.34 g,
2 mmol) in dichloromethane (5 mL), tricthylaminc (0.3 mL, 2.2 mmol) was added, and the
solution was cooled to 0°C. To this a solution of 3-(1,1-dimethylethyl)-1-ethyl-
17i-pyrazole-3-carbonyl chloride (ie. the product of Stcp E) (043 g, 2mmol) in
dichloromethane (2 mL) was added over one minute, and them the mixture was allowed to
come to room temperature while being stirred for one hour. T"he mixture was concentrated,
and the residue was purified using a silica gel flash chromatography column eluted with
hexane~cthyl acetate (8:2 and then 1:1) to provide the title compound, a compound of
present invention, as a white solid (0.25 g).

IH NMR (CDCly) 8 8.7(m, 1H), 8.2 (s, 1H), 7.8 (m, 1H), 7.7 7 (m, 4H), 7.5 (m, 1H), 7.23

(m, 1H), 6.47 (s, 1H), 4.59 (g, 2H), 1.49 (¢, 3H), 1.36 (s, 9H).

EXAMPLE 2

Preparation of 3-(1,1-dimethylethyl)-1-ethyl-N-[2-fluoro-5—(2-pyridinyl)phenyl]-1 H-
pyrazole-5-carboxamide (Compound 27)

Step A: Preparation of 2-(4-fluoro-3-nitrophenyl)pyridine

Bmmo-Z-pyridinylzinc‘(al'tematively named 2-pyridylzin.c bromide, Aldrich Chemical
Co., 0.5 M in tetrahydrofuran, 20 ml., 10 mmol) was added to a suspension of 4-bromo-
I-flooro-2-nitrobenzene (2.2 g, 10 mmol), and tetrakis(tripherrylphosphine)palladium(0) in
N, N-dimethylformdmide (20 L). The mixture was heated at 90O °C for 15 h and then cooled
to room temperature. The mixture was diluted with water (200 mL) and extracted with ethyl
acetate (3 x 50 mL). The organic layer was washed successively with water (50 mL) and
brine (50 mL). The organic layer was dried (MgSQ,4) and comcentrated to leave the crude
product. The crude product was purified by column chromatography on silica gel to provide
the title compound as a yellow solid (1.6 g).
1 NMR (CDCl3) 8 8.72 (m, 2HD), 8.3 (m, 1H), 7.77 (m, 2H), 7. 43 (m, 1H), 7.39 (m, 1H).

Step B: Preparation of 2-fluoro-5-(2-pyridinyl)benzenam ine

To a mixture of iron powder (0.325 g, 6 mmol) and axnmonium chioride (0.325 g,
6 mmol) in water (1.5 mL) was added a solution of 2-(4-fluoro-3-nitrophenyl)pyridine (i.e.
the product of Step A) (0.6 g, 2.75 mmol) in dichlorometharac (2.2 mL) and isopropanol
(2.2mL). The mixture was heated at reflux over 2 h to remove the dichloromethane and
then allowed to cool to room temperature. Ethyl acetate (25 anL) was added to the above
mixture, which was stirred for 30 minutes and then filtered thxough Celite® diatomaceous
filter aid. The filtrate was washed with water (10 mL) followed by brine (10 mL). The
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organic layer was dried (MgSO,) and concentrated to provide the title compound as a brown

oil (0.4 g).

IH NMR (CDCls) § 8.66 (m, 1H), 7.65 (m, 1H), 7.64 (m, 1H), 7.5 (m, 1H), 7.25 (m, 2H),
7.00 (m, 1H), 3.82 (br s, 2H)).

Step C: Preparation of 3-(1,1-dimethylethyl)-1-ethyl-N-[2-fluoro-5-(2-pyridinyl)-
phenyl]-111-pyrazole-S-carboxamide

To a solution of 3-(1,1-dimethylethyl)-1-cthyl-1H-pyrazole-5-carboxylic acid (i.e. the
product of Example 1, Step D) (0.2 g, 1 mmol) in dichloromethane (2 mL) at room
ternperature was added sequentially 1-propanephosphonic acid cyclic anhydride (50% in
ethyl acetate, 0.5 g, 1.57 mmol) and 2-fluoro-5-(2-pyridinyl)benzenamine (i.e. the product of
Step B) (0.2 g, 0.106 mmol). After stirring at room temperature 2 h the mixture was
concentrated, and the residue was purified using silica gel column chromatography eluted
with hexane-ethyl acetate (9:1 then 8:2) to provide the title product, a compound of the
present invention, as a white solid (0.25 g).

IH NMR (CDCl3) § 9.0 (m, 1H), 8.7 (m, 1H), 7.9 (br s, tH), 7.8 (m, LH), 7.75 (d, 1H), 7.24
(m, 2H), 6.5 (s, 1H), 4.6 (q, 2i]), 1.44 (1, 38), 1.34 (s, 9H).

EXAMPLE 3

Preparation of N-(2',6"-difluorof1,1'-biphenyl}-3-yl)-3-(1,1-dimethylethyl}-1-ethyi-
1H-pyrazole-5-carboxamide (Compound 51)

Step A: Preparation of 2,6'-difluorof1,1biphenyl}-3-amine

To a solution of 2,6-difluorophenylboronic acid (0.8 g, 5 mmol) in a mixture of -

1,2-dimethoxyethane (25 m!)and water (8 mL) was added 3-iodobenzenamine (alternatively
named 3-iodoaniline; 1.1 g, S5 mmol), sodium carbonate (2.5 g, 23.6 mmol) and
tetrakis(triphenylphosphine)palladium(0) (0.15 g)-The mixture was heated at reflux for 4 h
and then allowed to coo} to room temperature. The reaction mixture was diluted with brine
(50 mL) and extracted with ethyl acetate (3 x 50 mL). The organic layer was successively
washed with water (25 mL) and brine (25 mL), dried (MgSO,) and concentrated to leave the
crude product. The crude product was purified by column chromatography on silica gel
eluted with hexane-ethyl acetate (9:1) to provide the title compound as a thick yellow oil

0.6 g).
H NMR (CDCl3) 8 7.4 (m, 1H), 7.22 (m, 1H), 6.89 (m, 4H), 6.7 (m, 1H), 3.8 (brs, 1H).
Step B Preparation of N-(2',6™-difluoro[1,1"-biphenyl}-3-y1)-3-(1,1-dimethyleth y1)-

1-ethyl-1H-pyrazole-5-carboxamide

To a solution of 3-(1,1-dimethylethyl)-1-cthyl-1H-pyrazole-5-carboxylic acid (i.e. the
product of Example 1, Step D) (0.2 g, 1 mmol) in dichloromethane (2 mL) at room
temperature was added sequentjally 1-propancphosphonic acid cyclic anhydride (50% in
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ethyl acetate, 0.5 g, 1.57 mmol) and 2',6"-diftuoro[1,1'-biphenyl]-3-amine (i.e. the product of

Step A) (0.21 g, 0.102 mmol). After stirring at room temperature 2 h the mixture was

concentrated, and the residue was purified using silica gel column chromatography cluted

with hexane—ethyl acetate (9:1) to provide the title product, a compound of the present

invention, as a white solid (0.20 g).

LH NMR (CDCls) § 7.73 (m, 2H), 7.6 (m, 1H), 7.43 (m, 1H), 7.4 (m, 1H), 6.95 (m, 11D},
6.48 (s, 1H), 4.58 (g, 2H), 1.42 (1, 3H), 1.33 (s, 9H).

EXAMPLE 4

Preparation of 2-(1,1-dimethylethyl)-5-ethyl-N-[3-(2-pyridinyl)phenyl]-2H-1,2,3-iriaz olc~
4-carboxamide (Compound 53)

Step A: Preparation of ethyl 5-ethyl-1,2,3-triazole-4-carboxylate

Ethyl 2-pentynoate (16.6 g, 0.132 mol) and trimethylsilylazide (38.0 g, 0.333 mol)
were stirred at 100-110 °C under nitrogen for 70 h. After cooling and dilution with methanol
(60 mL) a whitc solid precipitated. After evaporation of the mixture under reduced pressure,
the residue was crystallized from ethyl ether to afford the title product as a whitc solid
(15.7 g, 0.093 mol, 70% yield). :
1H NMR (CDCly) 6 4.42 (g, 2H), 3.07 (q, 2H), 1.37 (t, 3H), 1.32:(t, 31)).

Step B: Preparation of ethyl 2—(1,1~dimethylethy])~5-cthyl‘-2f|{-l,2,3—lriazole-
4-carboxylate and ethyl 1-(1,1-dimethylethyl)-4-ethyl-1H-1,2,3-triazole-
5-carboxylate R

t -

To a stirred solution of 5-ethyl-1,2,3-triazole-4-carboxylic acid ethyl ester (i.c. product
of Step A) (1.05 g, 6.25 mmol) and ferz-butyl alcohol (0.93 g, 12.5 mmol) in trifluoroacetic
acid (6 mlL) was added concentrated sulfuric acid (0.61 g, 6.25 mmol). After stirring at room
temperature for 14 h, the reaction mixture was partitioned between ethyl acetate and water.
The organic layer was washed with water, saturated aqueous sodium carbonate and brine,
and then dried (Na,SOy). After concentration, the residue was purified by column
chromatography to  afford ethyl  2-(1,1-dimethylethyl)-5-ethyl-2H-1,2,3-triazole-
4-carboxylate (0.74 g, 3.76 mmol, 64% yicld), followed by its isomer ethyl 1-(1,1-dimethyl-
ethyl)4-cthyl-1H-1,2,3-triazole-5-carboxylate (0.24 g, 1.22 mmol, 21% yield) as colorless
oils.

Ethyl 2-(1,1-dimethylethyl)-5-ethyl-2H-1,2,3-triazole-4-carbox ylate:
TH NMR (CDCls): 4.41 (g, 2H), 2.93 (g, 2H), 1.68 (d, 9H), 1.40 (t, 3H), 1.27 (t, 3H).
Ethyl 1-(1,1-dimethylethyl)-4-ethyl-1H-1,2,3-triazole-5-carboxylate:
1H NMR (CDCl,): 4.40 (g, 2H), 2.87 (g, 2H), 1.77 (d, 6H), 1.42 (t, 3H), 1.29 (t, 3H).
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Step C: Preparation of 2-(1,1-dimeth ylethyl)-5-cthyl-N-[3-(2-pyridinyl)phenyl}-
o 201-1 ,2,3~tr_iazol§—4—carhoxamjdc e
To a stired solution of ethyl 2—(1,1-dimemylcthyl)—S—cmyl-ZH-1,2,3—tn'azolc—
4-carboxylate (i.e. the first eluted product of Step B) (1.119 g, 5.64 mmol) in tetrahydrofuran
(15 mL) was added a sofution of lithium hydroxide (0.54 g, 22.56 mmol) in water (15 mL).
The mixture was stirred at room temperature overnight, and then partitioned between ether
and water. The aqueous layer was acidified with hydrochloric acid (6 N) to pH 1-2 and
extracted with ethyl acetate, dried (Na;SOy4) and concentrated to provide the carboxylic acid
intermediate as 2 white solid (0.94 g, 5.08 mmol, 90% yield). To a solution of the
carboxylic acid intermediate (0.1 g, 0.5 mmol) in dichloromethane (2 mL) at room
tempcrature was added sequentially 1-propanephosphonic acid cyclic anhydride (50% in
ethyl acetate, 0.25 g, 0.785 mmol), 3-(2-pyridinyl)benzenamine (i.c. the product of Example
1, Step F) (0.1 g, 0.58 mmol}) and triethylamine (0.1 mL, 0.75 mmoi). After stirring at room
temperature 2 h the mixture was concentrated, and the residue was purified using silica gel

column chromatography eluted with hexane—ethyl acetate (9:1) to provide the title product, a’

compound of the present invention, as an off-white solid (0.07 g).
TH NMR (CDCl3) 8 7.75 (m, 2H), 8.2 (m, 1), 8.0(d, 1H), 7.8 (m, tH), 7.75 (m, 2H), 74 (,
1H)725(m,1H)306(m2H)158(59H)129(t3H) :
EXAMPLE 5 )
Preparation of 3-(1,1-dimethylethyl)-1-cthyl-N- (3-(5-methyl-1,2 4—07;adiaz<')1-3—yl)phenyl]-’
LH-pyrazole-5-carboxamide (Compound 7). *

Step A: Preparation of 3-(1, l—dxmethylethyl)-l-ethyl 1H—pyrazole 5«:arbonyl chloride

A solution of 3-(1,1-dimethylethyl)-1-ethyl-1H-pyrazole-5-carboxylic acid (e,
product of Example 1, Step D) (1.96 g, 10.0 mmol) in thionyl chlonide (99%, ~5mL) was
heated at reflux for about 6 h, and then allowed to cool to room temperature while being
stirred overnight. The reaction mixture was then concentrated in vacuo. Dichloromcthane
(~10ml) was added to the residue, and the mixture was concentrated again; this was
repeated twice to provide the title compound as a yetlow liquid (1.80 g, 84% yield).

1 NMR (CDCls) 8 6.935 (s, 1H), 4.40-4.47 (m, 2H), 1.36-1.57 (m, 3H), 1.31-1.32 (s, SH).

Step B: Preparation of N-(3-cyanopheny!)-3-(1,1-dimethylethyl)-1-ethyl-
1H-pyrazole-5-carboxamide

A solution of 3-(1,1-dimethylethyl)-1-ethyl-1H-pyrazolc-5-carbony]) chloride (i.e. the
product of Step A) (0.49 g, 2.26 mmol) in tetrahydrofuran (~1 mL) was added dropwise to a
stirred solution of 3-aminobenzonitrile (99%, 0.3 g, 2.51 mmol), triethylamine, (1.39 mL,
10.04 mmo)) and 4-(dimethylamino)pyridine (catalytic amount) in tetrahydrofuran (~5 mlL)
at room temperature to afford a yellow solution containing white, suspended solid. The
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EXAMPLE 10
Preparation of 3-(1,1-dimethylethyl)-1-cthyl-N-[6-(1L/{-pyrazol-1-y1)-2-pyridinyl]-
1H-pyrazole-5-carboxamide (Compound 11)
Step A: Preparation of N-(6-bromo-2-pyridiny})-3-(1,1-dimethyicthyl)-1-ethyi-
1 H-pyrazole-5-carboxamide

To a solution of 3-(1,1-dimethylethyl)-1-ethyl-1H-pyrazole-5-carboxylic acid (i.c. the
product of Example 1, Step D) (1 g) in dichloromethane (10 ml.) was added sequentially a
solution of 6-bromo-2-pyridinamine (0.80 g) in dichioromethane (5 mlL) followed by
L-propanephosphonic acid cyclic anhydride (50% solution in ethyl acctate, 3 mL) and then
4-(dimethylamino)pyridine (0.3 g). After stirring at room temperaturc for 6 h, the reaction
mixture was diluted with dichloromethane (20 ml) and washed with hydrochloric acid
(1 N). The organic phase was separated, dried and concentrated. The residue was purified
by chromatography on silica gel to give the titlc compound (1.24 g).
1H NMR (CDCl3) 6 8.42 (s, 1H, NH), 832 (d, 1H), 7.62 (1, 1H), 7.28 (d, 1H), 6.64 (s, tH),

448 (g, 21D, 1.45 (t, 3H), 1.31 (s, 9H). '

Step B: Preparation of 3-(1,1-dimethylethyl)-1-ethyl-N-{6-(1H-pyrazol-1-yl)-
2-pyridinyl]-1H-pyrazole-5-carboxamide

To a solution of N-{(6-bromo-2-pyridinyl)-3-(1,1-dimethylethyl)-1-ethyl-1H-pyrazole-
S-carboxamide (i.e. the pmduct of Step B) (0.35 g) in N,N-dimethylformamide (5 mL) was
added sequentially pyrazole.(0.30 g) and then potassium carbonate (0.5 g). The reaction
mixture was then heated.at.110 °C with stirring for 12 h. After cooling to room temperature
the reaction mixture was diluted with dichloromethane (20ml) and washed with
hydrochloric acid (1 N). The orgzinic phase was separated, dried and concentrated. The
residue was purificd by chropmtography on silica gel to give the title product, a compound of

the present invention, as a colorless solid (0.11 g).
IH NMR (CDCls) § 8.62 (s, 1H, NH), 8.28 (d, 1H), 8.16 (d, 1H), 7.82 (t, 1H), 7.60 (1, 1H),
7.28 (d, 1H), 6.64 (s, 1H), 6.58 (d, 1H), 4.48 (q, 2H), 1.45 (t, 3H), L.31 (s, 9H).

EXAMPLE 11

Preparation of 1-(1,1-dimethylethyl)-3-ethyl-4,5-dihydro-N-[3-(2-pyridinyl)phenyl}-
LH-pyrazole-4-carboxamide (Compound 33)

Step A: Preparation of N-(3-iodophenyl)-3-oxopentanamide

Three solutions of 3-iodobenzenamine (1.03 g, 2.06 g, and 1.70 g respectively) in
methyl 3-oxopentanoate (alternatively named methyl propionylacetate; 1.82 g, 3.66 g, and
2.52 g respectively) were prepared. To each solution was added 4-(dimethylamino)pyridine
(30-60 mg). Each solution was heated at 180 °C for 5 minutes using a microwave reactor.
The solutions were combined and most of the unreacted methyl 3-oxopentanoate was
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chromatography using cthyl acetate-hexanc as eluant to provide the title product, a

compound of the present invention, as a thick oil. (183 mg).

'H NMR (CDCl3) 8 8.71 (s, LH), 8.69 (d, 1H), 8.05 (s, 1H), 7.73 (m, 3H), 7.60 (d, LH), 7.41
(t, 1H), 7.22 (m, 1H), 3.58 (m, 2H), 3.28 (t, 1H), 2.41 (m, 2H), 1.23 (s, 9H), 1.16 (¢, 3H).

EXAMPLE 12

Preparation of 1-(1,1-dimethylethyl)-3-thyl-N-[3-(2-pyridinyl)phcnyl]- LH-pyrazole-
4-carboxamide (Compound 32)

Step A: Preparation of 1-(1,1-dimethylethyl)-3-cthyl-N-(3-iodophenyl)- 1 H-pyrazole-
4-carboxamide

A slurry of 1-(1,1-dimethylethyl)-3-ethyl-4,5-dihydro-N-(3-iodopheny!)-1H-pyrazole-
4-carboxamide (i.e. the product of Example 11, Step B) (0.30 g) and manganese(IV) oxide
(0.65 g) in toluene (3 mL) was heated al 80 °C for 2 h. Then the reaction mixture was
filtered through a pad of Celite® diatomaccous filter aid. The Celite® pad was washed with
ethyl acetate (50 mL), and the combined filtrates werc concentrated in vacuo to leave the
title compound as a brown solid (0.25 g).

IH NMR (CDCl3) 8 7.97 (s, 1H), 7.88 (s, LH), 7.56 (d, 1H), 7.43 (d, 1H), 7.30 (br s, 1H),
7.07 (t, 1H), 2.94 (q, 2H), 1.58 (s, 9H), 1.33 (t, 3H).

Step B: Preparation of 1-(1,1-dimethylethyl)-3-ethyl-N-[3-(2-pyridinyl)phenyl]-
1H-pyrazole-4-carboxamide

A solution  of  1-(1,]l-dimethylethyl)-3-ethyl-N-(3-iodophenyl)-1H-pyrazolc-
4-carboxamide (ie. thc product of Step A) (0.25 g, 0.63 mmol), tetrakis(triphenyl-
phosphine)palladium (72 mg) and 2-pyridylzinc bromide (0.5 M in THF, 1.32 mL) in dry
tetrahydrofuran (dry, 5 mL) was stirred at room temperature for 24 h. Then additional

2-pyridylzinc bromide solution (1.32 mL) and tetrakis(triphenylphosphine)palladium

(72 mg) were added. - After the reaction mixture was stired for a further 120 h additional
2-pyridylzinc bromide solution (1.80 mL) and tetrakis(triphenylphosphine)palladium
(130 mg) were added.. Then after stirring for 24 hr more the solvent was removed in vacuo,
and the residue was taken up in ethyl acetate (30 mL) and extracted with aqueous
hydrochloric acid (1 N, 3 x 20 mL). The combined agueous acid solutions were washed with
ethyl acetate (30 mL), and then the pH of the aqueous solution was increased to 8-9 by
addition of 50% aqueous sodium hydroxide. The aqueous solution was extracted with ethyl
acetate (3 x 100 mL), and the combined ethy] acetate extracts were dried and concentrated to
leave a crude oil, which was purified by column chromatography using ethyl acetate-hexane
as eluant to provide the title product, a compound of the present invention, as a white powder
(50 mg).

1H NMR (CDCl3) 6 8.70 (d, 1H), 8.09 (s, LH), 7.90 (s, 1H), 7.85 (d, 1H), 7.85 (m, 2H), 7.70

(d, 1H), 7.52 (brs, 1H), 7.46 (t, 1H), 7.26 (m, 1H), 2.97 (q, 2H), 1.60 (s, 9H), 1.34 (¢, 3H).
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[0009]  According to one embodiment of the invention, compounds having the
structure (IT) arc provided, or a pharmaceuticaily acceptable salt thereof:

L

[0010]  According to one embodiment of the invention, compounds having the

structure (III) arc provided, or a pharmaceutically acceptable salt thereof:

(m
{0011]  According to one embodiment of the invention, compounds having the
structure (IV) are provided, or a pharmaceutically acceptable salt thereof:
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[0118]  As described in further detail below, it is contemplated that the subject methods
can be carried out using a varicty of diffcrent aromatic compounds, which can be readily

identified, €.g., by such drug screcning assays as described herein.

[0119]  According to an embodiment of the invention, a first type of compound is
provided for treatment of various diseases, disorders, and pathologies. The compounds
of the first type can include an alkylpyridyl mojety bridged to a benzamide moicty, where
the benzamidc moicty can includc a first substitutent attached to the benzamide moiety
via the nitrogen atom of the benzamide moiety. The first substitutent can comprise an aryl
structure which can include at least onc second substitutent, where the second substitutent

can be an unsubstituted or substituted alkyl, a halogen, an alkoxy, acetyl, or nitro. -

[0120]  Compourids of the first typc can be described as compounds having the general

structure (I), or a pharmaceutically acceptable salt thereof:
Ry
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[0121]  In structure (T), R, can be an alkyl, for example, ethyl, #-propy! or n-amyl; Rx
can be hydrogen, an alkyl (e.g., methyl), halogen (e.g., chlorine), or an atkoxy group (e.g.,
methoxy); and R; can be an unsubstituted or substituted alkyl group (e.g., methyl or
triftuoromethy!), halogen (e.g., chlorine or iodine), an alkoxy group (e.g., methoxy),
acetyl group, or nitro group.

{0122]  Some examples of particular compounds described by the gcneral- structure (1)
include compounds having the formulae (1)-(7):
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[0123]  According to an embodiment of the invention, a second type of compounds is

provided for treatment of various diseases, disorders, and pathologies. The compounds
of the second type can include two benzamide moieties connected with a phenylene
bridge, for example, the 1,3-phenylene bridge. The benzamide moieties can include a

substitutent, such as fert-butyl, chlorine, bromine, or nitro.

[0124]  Compounds of the second type can be described as compounds having the
general structure (I1), or a pharmaceutically acceptable salt thereof:




